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Chuwong 1. GIOI THIEU CHUNG VE LINUX

1.1. Giéi thi€éu chung

1.1.1. Tong quan vé Linux

Linus Tovalds (mdt sinh vién Phan lan) dwa ra nhan (phién ban dau tién) cho hé diéu
hanh Linux vao thang 8 ndm 1991 trén co s& cai tién mot phién ban UNIX c6 tén Minix do
Gi4o su Andrew S. Tanenbaum xay dung va phd bién. Nhan Linux tuy nho song la tu dong
g6i. Két hop v6i cac thanh phan trong hé théng GNU, hé diéu hanh Linux d3 duoc hinh thanh.
Va ciing tir thoi diém do, theo tu twong GNU, hang nghin, hang van chuyén gia trén toan the
gi61 (nhitng nguoi nay hinh thanh nén cong dong Linux) di tham gia vao tién trinh phat trién
Linux va vi vay Linux ngay cang dap trng nhu cau cua nguoi dung.

Nam 1991, Linus Torvald viét thém phién ban nhan v0.01 (kernel) ﬁau tién cua Linux
dua lén cac BBS, nhom nguoi dung dé moi nguoi cung s dung va phat trién.

Nam 1994, hé diéu hanh Linux phién ban 1.0 dugc chinh thirc phat hanh va ngay cang
nhéan dugc sy quan tdm cia nguoi dung.

Nam 1Q95, nhan 1.2 Quqc phé) bién. Phién ban nay da hd trg mot pham vi rong va
phong phtl phan cing, bao gdm c4é kién tric tuyén phan ctrng PCI méi

Nam 1996, nhan Linux 2.Q duoc phé Pién. Phan ban nay da hd tro kién t1:1'10 phuc hop,
bao gom ca cong Alpha 64-bit day du, va ho trg kién tric da bo xur ly. Phan phoi nhan Linux
2.0 ciing thi hanh dugc trén bo xir 1y Motorola 68000 va kién tric SPARC cua SUN. Céc thi
hanh cua Linux dya trén vi nhdn GNU Mach ciing chay trén PC va PowerMac.

Nam ,1 999, phién ban nhan Vg.2 mang nhiéu dic tinh wu viét va giup cho Linux bat dau
tr¢ thanh doi thu canh tranh dang ké cua MS Windows trén moi truong server.

Nam 2000 phién ban nhan v2.4 hd tro nhiéu thiét bi mai (da xur 1y t61 32 chip, USB,
RAM trén 2GB...) bit ddu dit chan vao thi truong may chu cao cap

Cac phién ban cta Linux dugc xac dinh boi hé thdng chi sé theo mot sé murc (hai hodc
ba muc). Trong do da quy ude rang voi cac chi sd tir muc thir hai tro di, néu 13 sb chan thi
dong nhéan d6 da kha 6 on dinh va twong d6i hoan thién, con néu 1a sb 1¢ thi dong nhan d6 van
dang duogc phat trién tiép.

1.1.2. Viin dé bin quyén

Vé 1y thuyét, moi nguoi co thé khoi tao mot hé thong Linux bang cach tiép nhan ban
m&i nhat cac thanh phan can thiét tir cac site ftp va bién dich chung. Trong thoi ky dau tién,
nguoi ding Linux phai tién hanh toan b cac thao tic nay va vi vdy cong vige la kha vat va.
Tuy nhién, do c6 sy tham gia dong dao cua cac ca nhan va nhom phat trién Linux, da tién
hanh thyc hién nhiéu giai phap nham lam cho cong viéc khoi tao hé thong do vat va. Mot

trong nhirng giai phap dién hinh nhat 1 cung cép tap cic gbi chuong trinh da tién dich, chuan
hoa.

Nhimng tap hop nhu v@y hay nhimg ban phan phdi 1a 16n hon nhiéu so véi hé thong
Linux co s¢. Chiang thuong bao gom cac tién ich bd sung cho khdi tao hé thdng, cac thu vién
quan 1y, cling nhu nhiéu goi da duogc tién dich, sén sang khaoi tao cia nhiéu bo cong cu UNIX
dung chung, chang han nhu phuc vu tin, trinh duyét web, cong cu xir 1y, soan thao vin ban va
tham chi cac tro choi.

Céch thirc phan phdi ban dau rat don gian song ngay cang dugc nang cap va hoan thién
bang phuong tién quan ly goi tién tién. Cac ban phan phdi ngay nay bao gém cac co s¢ dir
lidu tién hoa goi, cho phép cac gbi d& dang dugc khoi tao, nang cap va loai bo.

Nha phén Rh01 dau tién thyc hién theo phuong cham nay 1a Slakware, va chinh ho la
nhitng chuyén bién manh mé trong cong dong Linux doi vdi cong viée quan 1y goéi khéi tao
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Linux. Tién ich quan ly g6i RPM (RedHat Package Manager) cua cong ty RedHat la mdt
trong nhirng phuong ti¢n dién hinh.

_ Nhaén Linux 1a phan mém tu do dwgc phan phdi theo Gidy phép so hitu cong cong phan
mém GNU GPL.

1.1.3. Cdc thanh phan tich hop H¢ diéu hanh Linux

Linux st dung rat nhiéu thanh phén tr Du an phén mém tu do GNU, tir hé diéu hanh
BSDcua Dai hoc Berkeley va tir h¢ thong X-Window ctia MIT.

Thu vién hé théng chinh ciia Linux dwoc bt ngudn tr Dy 4n GNU, sau d6 dugc rat
nhiéu ngudi trong cong dong Linux phat trién tlep, nhimg phat trién tiép theo nhu vay chu yéu
lién quan t61 viée giai quyét cac van dé nhu thiéu vang dia chi (18i trang), thiéu hiéu qua va g
rdi. Mot sb thanh phan khac ciia Dy an GNU, chang han nhu trinh bién dich GNU C (gcce),
von 1a chat lugng cao nén dugc su dung nguyén Xy trong Linux.

Céc tool ‘quan Iy mang duoc bit ngudn tir ma 4.3BSD song sau d6 di duoc cong dong
Linux phat trién, chang han nhu thu vién toan hoc dong xir 1y ddu chdm dong Intel va cac
trinh diéu khién thiét bi phan cting am thanh PC. Cac tool quan Iy mang ndy sau do lai dugc
b6 sung vao h¢ thong BSD.

Heé thong Linux duoc duy tri gin nhu boi mot mang ludi khong chit ché cac nha phat
trién phan mém cong tac v6i nhau qua Internet, mang ludi nay gdm cic nhom nho va ca nhan
chiu trdch nhi€ém duy tri tinh toan ven cua ting thanh phﬁn. Mot lugng nhd céc site phan cép
ftp Internat cong cong da dong vai tro nha kho theo chuan de facto dé chira cac thanh phan
nay. Tai liéu Chuan phéan cap hé thong file (File System Hierarchy Standard) duoc cong dong
Linux duy tri nhdm giir tinh twong thich khac phuc dugc sy khac biét rat 16n giita cic thanh
phan hé thdng.

1.1.4. Mt 56 diic diém chinh ciia Linux
Duéi day trinh bay mot s6 dic diém chinh ctia ciia hé diéu hanh Linux hién tai:

e Linux tuong thich v&i nhiéu hé diéu hanh nhu DOS, MicroSoft Windows...:

e Cho phép cai dit Linux ciing véi cac hé diéu hanh khac trén cting mot 6 cung.
Linux co6 thé truy nhdp dén cac file cua cac hé¢ dieu hanh cung mdt 6 dia. Linux
cho phép chay m6 phong cac chuong trinh thudc cac h¢ diéu hanh khac.

e Do giit dugc chuan cia UNIX nén sy chuyén d6i giita Linux va cic h¢ UNIX
khéc 1a de dang.

e Linux l1a mot hé diéu hanh UNIX tiéu biéu véi cac dic trung la da ngudi dung, da
chuong trinh va da xur ly.

e Linux co giao dién db hoa (GUI) thura hudng tir hé théng X-Window. Linux h tro
nhiéu giao thirc mang, bét ngudn va phat trién tir dong BSD. Thém vao d6, Linux
con hd tro tinh toan thoi gian thue.

e Linux kha manh va chay rat nhanh ngay ca khi nhiéu tién trinh hogc nhiéu ctra so.

e Linux dugc cai dat trén nhiéu chung loai may tinh khac nhau nhu PC, Mini va
viéc cai dat kha thuan loi. Tuy nhién, hién nay chwa xuat hién Linux trén may tinh
16n (mainframe).

e Linux ngdy cang duoc hd tro boi cac phan mém tng dung bd sung nhu soan thao,
quan 1y mang, quan tri co s¢ dir li¢u, bang tinh...

e Linux hd tro tét cho tinh toan song song va may tinh cym (PC-cluster) la mét
huéng nghién ciru trién khai ing dung nhiéu trién vong hién nay.

o Lamothé¢ diéu hanh voi ma ngudn mé, duge phat trién qua cong ddng ngudn mo
(bao goém ca Free Software Foundation) nén Linux phat trién nhanh. Linux 1 mot
trong mot sé it cac hé didu hanh duoc quan tim nhiéu nhat trén thé gidi hién nay.
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e Linux 12 mot hé diéu hanh hd tro da ngon nglt mot cach toan di¢n nhét. Do Linux
cho phép ho trg cac bd ma chuan tr 16 bit tré 1én (trong dd6 cd cac bd ma
ISO10646, Unicode) cho nén viéc ban dia hoa trén Linux 1a triét dé nhat trong céac
hé diéu hanh.

Tuy nhién ciing tdn tai mot sd kho khan 1am cho Linux chua thue sy trg thanh mot hé
di€u hanh pho dung, dudi day 1a mot s6 kho khan dién hinh:

e Tuy da c6 cong cu hd tro cai dit, tuy nhién, viéc cai dat Linux con tuong ddi phuc
tap va kho khan. Kha nang tuong thich cua Linux véi mét so loai thi€t bi phan
cung con thap do chua c6 céc trinh di€u khién cho nhiéu thiét bi,

e Phan mém tng dung chay trén nén Linux tuy da phong pht song so véi mot sd hé
diéu hanh khac, dac bi¢t 1a khi so sanh vé1i MS Windows, thi van con c6 khoang
cach.

Véi sy hd trg ctia nhiéu cong ty tin hoc hang dau thé gigi (IBM, SUN, HP...) va su tham
gia phat trién cia hang van chuyén gia trén toan thé gidi thudc cong dong Linux, cic kho
khan cta Linux chac chan sé nhanh chong dugc khac phuc.

1.2. Cac thanh phén co ban ciia Linux
Hé th(f)ng Linux, duoc thi hanh nhu mot hé diéu hanh UNIX truyén thong, gdm shell va
ba thanh phan (da dang ma chuong trinh) sau day:

e Nhan hé diéu hanh chiu trach nhiém duy tri cdc ddi tugng triru twong quan trong
cia hé diéu hanh, bao gdm bo nh¢d 4o va tién trinh. Cac méd dun chwong trinh
trong nhan dugc dic quyén trong hé théng, bao gdm dic quyén thuong truc & bd
nh¢ trong.

e Thu vién hé théng xac dinh mot tap chuin cac ham dé cac ung dung tuong tac voi
nhan, va thi hanh nhiéu chirc ning cta hé thong nhung khong can co cac dic
quyén cua mo dun thudc nhan. Mot hé théng con dién hinh dugc thi hanh dua trén
thu vién hé théng 1a hé théng file Linux.

e Tién ich hé thong la cac chuong trinh thi hanh cac nhiém vu quan ly riéng r¢,
chuyén biét. Mot sd tién ich hé thong duogc goi ra chi mot 1an dé khoi dong va cu
hinh phuong tién hé thong, mot sd tién ich khac, theo thuat ngit UNIX duoc goi 1a
trinh chay ngam (daemon), c6 thé chay mot cach thuong xuyén (thuong theo chu
ky), dleu khién cac bai toan nhu hudng tng cac két ndi mang méi dén, tiép nhan
yéu cau logon, hodc cap nhat cac file log.

Tién ich (hay 1énh) co san trong hé diéu hanh (dudi day tién ich dugc coi la Iénh thuong
tryc). Noi dung chinh yéu cua tai liéu nay gidi thiéu chi tiét vé mot sd 1énh thong dung nhat
ctia Linux. Hé thong file s& duoc gi6i thiéu trong chuong 3. Trong cac chuong sau co dé cap
t61 nhiéu ndi dung lién quan dén nhan va shell, song dudi day 1a mot s6 nét so bd vé chung.

1.2.1. Nhén hé théong (kernel)

Nhan (con duoc goi 1a hé 161) cua Linux, 1a mdt by cac mdédun chuong trinh c6 vai tro
diéu khién cac thanh phan ctia may tinh, phan phdi cac tai nguyén cho nguoi ding (cac tién
trinh nguoi dung). Nhan chinh 1a cau nbi giita chuong trinh tmg dung véi phan cting. Nguoi
dung st dung ban phim g ndi dung yéu cau ciia minh va yéu cau d6 dugc nhan gui t6i shell:
Shell phén tich 1énh va goi cac chuong trinh twong Gng v6i 1énh dé thuc hién.

Mot trong nhing chirc nang quan trong nhét ctia nhan 1a giai quyet bai toan 1ap lich, tirc
la h¢ thong can phén chia CPU cho nhiéu tién trinh hi¢n thoi cung ton tai. P6i voi Linux, sd
lwong tién trinh c6 thé 1én t&i con sb hang nghin. Véi sé lwong tién trinh ddng thoi nhiéu nhu
vay, cac thuat toan 1ap lich can phai du hiéu qua: Linux thuong lap lich theo ché @6 Round
Robin (RR) thuc hién viéc luan chuyén CPU theo luong tir thoi gian.
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Thanh phan quan trong thir hai trong nhan 1a hé thong cac modun chuong trinh (dugc
goi 12 161 goi hé théng) 1am viéc voi hé thdng file. Linux c6 hai cach thirc 1am viée véi cac
file: 1am viéc theo byte (Ky tw) va 1am viéc theo khdi. Mot dic diém dang chi ¥ 14 file trong
Linux c6 thé duoc nhiéu nguoi cling truy nhép téi nén cac 101 goi hé thdng lam viée voi file
can dam bao viéc file duoc truy nhap theo quyén va duoc chia xé cho nguoi dung.

1.2.2. H¢ vo (shell)

Nguoi dung mong {nuén may tinh thyc hién mot cong viéc nao do thi can gd 1énh thé
hién yéu cé}u C}"la minh dé h¢ thong dap tng yéu cau d6. Shell 1a b dich 1€nh va hoat dong
nhu mot ket noi trung gian gitra nhan voi nguoi dung: Shell nhén dong 1énh do nguoi dung
dua vao; va tr dong I¢nh no6i trén, nhan tach ra cac bg phan dé nhan dqqc mot hay mot s léqh
tuong ung véi cac doan van ban c6 trong dong I¢nh. Mot I¢nh bao gom tén 1€nh va tham so:
tur dau tién la tén 1énh, cac tir tiep theo (n€u cd) la cac tham so. Tiép theo, shell sir dung nhan
dé khoi sinh mét tién trinh méi (khoi tao tién trinh) va sau d6, shell ch¢ doi tién trinh con nay
tién hanh, hoan thién va két thuac. Khi shell san sang ti€p nhan dong 1énh cta nguoi dung, mot
dau nhac shell (con goi 1a dau nhac nhép 1énh) xuat hién trén man hinh.

Linux c6 hai loai shell phd bién 1a: C-shell (ddu nhic %), Bourne-shell (dau nhic $)
va mot sO shell phat trién tir cac shell noi trén (chang han, TCshell - tesh v6i dau nhac ngdm
dinh > phat trién tir C-shell va GNU Bourne - bash v&i dau nhac bash # phat trién tir Bourne-
shell). Dau moi phén biét shell ndi trén khong phai hoan toan rd rang do Linux cho phép
nguoi dung thay doi lai dau nhac shell nho viée thay gia tri cac bien moéi truong PS1 va PS2.
Trong tai liéu nay, chiing ta str dung Ky hiéu "hang rao #" d¢ bi€u thi dau nhac shell.

C-shell c6 tén goi nhu vay la do cach viét 1énh va chuong trinh Iénh Linux tya nhu ngon
ngit C. Bourne-shell mang tén tac gia cua n6 1a Steven Bourne. Mot so 1¢nh trong C- shell
(chang han 1énh alias) khdng con c6 trong Bourne-shell va vi vay dé nhan biét hé thong dang
lam viéc vai shell nao, ching ta g6 1énh:

# alias

Néu mét danh sach xuét hién thi shell dang str dung 1a C-shell; ngugc lai, néu xuét hién
thong bao "Command not found" thi shell d6 1a Bourne-shell.

Lénh duoc chia thanh 3 loai Iénh:

e Lénh thuong truc (c6 san cua Linux). Tuyét dai da s6 1énh dugc gidi thi¢u trong
tai ligu nay 1a lénh thuong tryc. Ching bao gom cac I¢nh dugc chtra san trong
shell va cac Iénh thuong truc khac.

e File chuong trinh ngdn ngit may: chang han, ngudi dung viét trinh trén ngdn ngir
C qua bd dich gce (bao gom ca trinh két noi link) dé tao ra mot chuong trinh trén
ngon nglr may.

e File chuong trinh shell (Shell Scrip).

Khi két thiic mot dong 1énh can g phim ENTER dé shell phan tich va thyc hién 1énh.

1.3. Sir dung Iénh trong Linux

Nhu dé gidi thiéu ¢ phan trén, Linux 12 mot hé diéu hanh da nguoi dung, da nhiém,
duoc phat trién boi hang nghin chuyén gia tin hoc trén toan thé giéi nén hé théng 1énh ciing
ngdy cang phong pht; dén thoi diém hién nay Linux c6 khoang hon mét nghin 1énh. Tuy
nhién chi c¢6 khoang vai chuc 1énh 14 thong dung nhat dbi véi nguoi dung.

Cung nhu da noi 6 trén, nguoi dung lam viéc voi may tinh thong qua viée st dung tram
cudi: nguoi dung dua yéu ciu cia minh bang cach g "lénh" tir ban phim va giao cho hé diéu
hanh xur 1y.

Khi cai dat Linux 1én may tinh c4 nhan thi may tinh c4 nhan vira dong vai tro tram cudi,
vira dong vai tro may tinh xur ly.
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1.3.1. Dang tong qudt ciia lénh Linux
Cu phap 1énh: # <Tén Iénh> [<cdc tham s6>]
Trong do:

Tén lénh 1a mot day ky tu, khong co déu cach, biéu thi cho mét 1énh ciia Linux
hay mét chuong trinh. Ngudi dung can hé diéu hanh dap tmg yéu cau gi cia minh
thi phai chon diing tén 1énh. Tén 1énh 13 bat budc phai c6 khi gd 1énh.

Céc tham sb o thé co hodc khong co, duoc viét theo quy dinh cia 1énh ma ching
ta st dung, nhim cung cip thong tin vé& cac ddi tuong ma 1énh tac dong toi. Y
nghia cua cac ddu [, <, >, ] duoc giai thich & phan quy tic viét 1énh.

Céc tham sb duoc phan ra thanh hai loai: tham sb khoa (sau day goi 1a "tiy chon™) va
tham soO vi tri.

Tham s vi tri thuong 13 tén file, thu myc va thudng 13 cac ddi twong chiu sy tac
dong cua 1énh. Khi gd 1€nh, tham s0 vi tri dugc thay bang nhirng doi tugng ma
nguoi dung can hudng tac dong toi.

Tham s6 khoa chinh 1a nhitng tham s6 diéu khién hoat dong cua 1énh theo cac
truong hop riéng. Trong Linux, tham so khoa thuong bat dau béi dau trir "-" hoac

hai dau trir lién tiép "--". Mot 1énh c6 thé c6 mot s6 hodc rat nhiéu tham sé khoa.
Vi du, khi ngudi ding gé 1énh xem thong tin vé cac file:
#ls -l
Trong I¢nh nay:

Is : la tén 1énh thuc hién viéc dua danh sach cac tén file/ thu muc con trong mot
thu muc,

-1 : 13 tham sb khoa, cho biét yéu cau xem day du thong tin vé cac ddi tugng hién
ra. Chu y, trong tham s0 khoa chir cai (chir "I") phai di ngay sau dau trur "-".

s,

Chuy:

Linux (va UNIX noi chung) duoc xay dung trén ngon ngir 1ap trinh C, vi vay khi

g0 1énh phai phan biét chir thuong voi chir hoa. Ngoai tror mot s6 ngoai 18, trong

Linux chiing ta thay pho bién la:

o Cac tén 1énh la chir thuong,

o Mot s6 tham sb khi biéu dién boi chir thuong hodc chir hoa s& co ¥ nghia
hoan toan khac nhau).

o Tén cac bién mdi trudng ciing thuong ding chir hoa.

Linux phan biét si€u nguoi dung (superuser hodc root) voi nguoi dung thong

thuong. Trong tap hop 1énh ciia Linux, c6 mot s6 1énh ciing nhuw mot sd tham s6

khoa ma chi siéu nguoi dung mdi dugce phép sir dung.

Mot dong 1énh co thé ¢co nhiéu hpn mot lénh,’ trong do 1énh sau duogc ngan cach

boi véi 1énh di ngay trudc bang dau ";" hoac dau "|".

Khi g Iénh, néu dong 1énh qué dai, Linux cho phép ngit dong Iénh xubng dong

duéi bang cach thém Ky tur bao hiéu chuyén dong "\" tai cudi dong.

Sau khi ngudi dung gd xong dong 1énh, shell tiép nhan dong 1énh nay va phan tich
ndi dung van ban cua 1énh. Néu 1énh dugc g0 dung thi né dugc thuc hién; nguoc
lai, trong truong hop c6 sai sot khi gd 1énh thi shell thong bao vé sai sot vadau
nhic shell lai hién ra dé chd 1énh tiép theo cua nguoi dung. Vé phd bién, néu nhu
sau khi nguoi ding go 1énh, khong thiy théng bao sai sét hién ra thi c6 nghia 1énh
da dugc thuc hién mot cach binh thuong.
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1.3.2. C&c ky hiéu dai dién
Khi chung ta str dung cac cau lénhq vé file va thu muc, chung ta c6 thé su dung cac ky tu
dac biét duogc goi la cac ky tu dai dién dé xac dinh tén file, tén thu muc.:

Ky tu Y nghia

*

Tuong (mg v6i thir ty bat ky ciia mot hay nhiéu ky ti

?

Twong tng vi mot ky tu bat ky

[]

Tuong g v&i mét trong nhitng ky tu trong ngodc hodc gidi han

Vi du:

Jo* : Céc file bat dau véi Jo

Jo*y : Cac file bat dau voi Jo va két thuc voi y

Ut*l*s.c  : Cac file bat dau vai Ut, chira mot ky tu 1 va két thuc véi s.c
2.h : Cac file bat dau voi mot ky ty don, theo sau boi .h

Doc[0-9].txt : Céc file c6 tén Doc0.txt, Docl.txt ....Doc9.txt
DocO[A-Z].txt : Céc file co tén DocOA.txt, DocOB.txt ...Doc0Z.txt

Céc ky hiéu lién quan dén ca phap cau 1énh dugc st dung boi phan 10n cac cau lénh.
Chung cung cip mot cach thuén tién va dong nhat dé xac dinh cac mau phu hop. Chung tuong
tu voi cac ky tu dai dién, nhung ching manh hon rat nhiéu. Ching cung cdp mot pham vi
rong cac mau lua chon.

Ky tw Y nghia
Tuong (mg vi mot ky tu don bat ky ngoai trir dong moi
* Tuong tng v6i khong hodc nhiéu hon cac ky tu ding trude
N Tuong ng v6i bt dau ctia mot dong
$ Tuong tng v6i két thiic mot dong
\< Tuong ng v4i bat dau mot tir
\> Tuong tng v6i két thiic mot tir
1l Tuong g v61 mot trong cac ky tu bén trong hodc mot day cac
ky tu
["] Tuong tng vai cac ky tu bat ky khong nam trong ngoic
\ Lay ky hiéu theo sau ddu gach nguogc

1.3.3. Tro giup lénh

Do Linux 14 mot hé didu hanh rat phtc tap v6i hang nghin 1énh va mdi 1énh lai c6 thé co
t6i vai hodc vai chuc tinh hudng str dung do chung cho phép c6 nhiéu tily chon 1énh. Dé trg
gip cach sir dung cac cau 1énh, Linux cho phép ngudi dung sir dung cach thirc goi trang Man
dé co duogc cac thong tin day du gidi thiéu ndi dung cac 1énh.

Cu phap Iénh: # man <tén-1énh>

CAU HOI VA BAI TAP

1.
2.
3.
4. Nghién ctru cac thao tac giao tiép v6i Linux; so sanh cac thao tac voi hé diéu hanh

Tim hiéu vé cac phién ban phat trién cua Linux.

Trinh bay nguyén tic thuc hién 1énh trén Linux

Thue hién cai dat hé diéu hanh Linux cu thé trén may tinh

Windows.
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Chuong 2. THAO TAC VOI HE THONG

2.1. Tién trinh khéi dgng Linux

Mot trong nhiing cach thirc khéi dong Linux phd bién nhét 1a cach thirc do chuong trinh
LILO (LInux LOader) thuc hién. Chuong trinh LILO dugc nap 1én dia cua may tinh khi cai
dat hé dieu hanh Linux. LILO dugc nap vao Master Boot Record cua dia ctrng hodc vao Boot
Sector tai phan vung khoi dong (trén dia cimg hoac dia mém). Gia sir may tinh cua ching ta
da cai dat Linux va st dung LILO d€ khoi dong h¢ diéu hanh. LILO thich hop véi viée trén
may tinh dugc cai d‘e_“lt mot sé»hé di€u hanh khac nhau va theo d6, LILO con cho phép nguoi
dung chon Iya hé diéu hanh dé€ khoi dong.

Giai doan khéi dong Linux tuy thudc vao cé}l hinh LILO da duoc lya chon trong tién
trinh cai dat Linux. Trong tinh hudng don gian nhat, Linux dugc khdi dong tir dia cling hay
dia mém khdi dong.

Tién trinh khoi dong Linux cé thé duge mo ta theo so dd sau:

LILO Kernel init

A 4
A 4

Theo so dd nay, LILO dugc tai vao méy dé thuc hién ma viéc dau tién 1a dua nhan vao
bd nh¢ trong va sau do tai chuong trinh init d€ thyc hién viéc khoi dong Linux.

Néu cai dat nhiéu phién ban Linux hay cai Linux cung cac hé diéu hanh khac (trong cac
truong hop nhu thé, moi phién ban Linux hodc hé diéu hanh khac duge gan nhan - label dé
phan biét). Khi d6 ta nhap nhan cia mét trong nhirng hé di€u hanh hién c6 trén may trén dong
théng béo LILO boot:

Vi du:

LILO boot: linux

Sau khi Linux di duoc chon dé khoi dong, trinh init thuc hién, chung ta s& thiy mot
khoang vai chuc dong thong bdo cho biét h¢ thong phan cirng dugc Linux nhan dién va thjét
1ap cau hinh cung voi tat ca trinh diéu khién phan mém dugc nap khi khoi dong. Tai thoi diem
khoi dong hé thong init thuc hién vai tro dau tién ctia minh la chay chuong trinh shell trong
file /etc/inittab va cac dong thong bao trén day chinh la ket qua cua viéc chay chuong trinh
shell d6. Sau khi chuong trinh shell trén dugc thyc hién xong, bat dau qué trinh nguoi dung
dang nhap (login) vao h¢ thong.

2.2. Thi tuc ding nhap va cac 1¢nh thoat khéi hé thong
2.2.1. Dang nhdp
Sau khi hé théng Linux khoi dong xong, trén man hinh xuat hién déu nhic dang nhap.
Tai dau nhic diang nhap, ta nhap tén dang nhap, kém theo mot mat khau ding nhap.
May1 login: root
Password:
Sau khi dang nhdp thanh cong, du nhéc shell xuat hién (#) moi nguoi ding thyc hién
cac thao tac tiép theo.
Last login: Fri Oct 27 14:16:09 on tty2
Root[mayl /root]#
2.2.2. Ra khéi hé théng
C6 réat nhiéu cach cho phép thoat khoi h¢ thong, ¢ day ching ta xem xét mot s6 céch
thdng dung nhat.
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Dung t6 hop phim Ctrl + Alt + Del:
Dy la cach don gian nhat dé dam bao thoat khoi h¢ diéu hanh Linux. Néu dang lam
viéc trong moi truong X Window, can nhan t6 hop phim Ctrl+Alt+BackSpace trudc.
Dung 1énh shutdown:
shutdown [tuy-chon] <time> [cdanh-bao]
Lénh nay cho phép dirng tit ca cac dich vu dang chay trén hé thong.
Céc tuy chon:
e -k: Khéng thuc su shutdown ma chi canh béo.
-r : Khai dong lai ngay sau khi shutdown.
-h : Tat may thuc su sau khi shutdown.
-f : Khoi dong lai nhanh va bo qua viéc kiém tra dia.
-F : Khéi dong lai va thuc hién viéc kiém tra dia.
-c : Bo qua khéng chay lénh shutdown.
-t s -gidy : Chd khoang thoi gian s6-gidy
Hai tham s vi tri con lai:
e time : Dat thoi diém shutdown.
¢ canh-b&o : Canh bao dén tat ca ngudi ding trén hé thong.
Dung lénh halt:
halt [tuy-chon]
Lénh nay tit han may.

Céc tuy chon:
e -w : khdng thyc sy tit may nhung van ghi cac thdng tin 1én file /var/log/wtmp

e -d: khdng ghi thong tin Ién file /var/log/wtmp.
e -n:cé ynghia twong ty nhu —d song khdng tién hanh viéc dong bo hoa.
e -f: thyc hién tit may ngay ma khong thuc hién lan luot viéc dimng céc dich vu
CO trén hé thong.
e -i : chi thuc hién dung tat ca cac dich vu mang trudc khi tit may.
Chuy:

e Trudc khi thuc hién tat may, can phai luu lai dit liéu trude dé tranh bi mat
e Co6 thé sir dung Iénh exit dé tro vé dau nhic dang nhap hodc két thic phién
lam viéc bang 1énh logout.
2.2.3. Khéi dong lai hé thong

Ngoai viéc thoat khoi hé thong nho céc cach thirc trén day, khi cn thiét c6 thé khoi
dong lai hé thong nho 1€nh reboot.

Cu phap 1énh: reboot [tUy-chon]

Lénh nay cho phep khoi dong lai hé théng. Noi chung thi chi si€u nguoi dung méi dugce
phép str dung 1énh reboot, tuy nhién, néu hé thong chi c6 duy nhat mét ngudi dung dang lam
viéc thi 1énh reboot van dugc thuc hién song hé thong doi héi viéc Xac nhan mat khau.

Céc tuy chon cua 1énh reboot (la -w, -d, -n, -f, -i) ¢6 y nghia twong tu nhu trong 1énh
halt.

2.2.4. Khéi dpng vao ché dj do hoa

Linux cho phép nhiéu ché do khoi dong, nhimg ché d6 nay duoc liét ké trong file
[etc/inittab. Dudi day 1a ndi dung cua file nay:

# inittab This file describes how the INIT process should set up

# the system in a certain run-level.
#
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# Author: Miquel van Smoorenburg, <miquelstrdrinkel. nl.mugnet.org>

# Modified for RHS Linux by Marc Ewing and Donnie Barnes

#

# Default runlevel. The runlevels used by RHS are:

# 0 - halt (Do NOT set initdefault to this)

# 1 - Single user mode

# 2 - Multiuser, without NFS (The same as 3, if you do not have networking)

# 3 - Full multiuser mode

# 4 — unused

#5-X11

# 6 - reboot (Do NOT set initdefault to this)

#

id:3:initdefault:

# System initialization.

si::sysinit:/etc/rc.d/rc.sysinit

10:0:wait:/etc/rc.d/rc 0

10:0:wait:/etc/rc.d/rc O

11:1:wait:/etc/rc.d/rc 1

12:2:wait:/etc/rc.d/rc 2

13:3:wait:/etc/rc.d/rc 3

14:4:wait:/etc/rc.d/rc 4

I5:5:wait:/etc/rc.d/rc 5

16:6:wait:/etc/rc.d/rc 6

# Things to run in every runlevel.

ud::once:/sbin/update

# Trap CTRL-ALT-DELETE

ca::ctrlaltdel:/sbin/shutdown -t3 -r now

#ca::ctrlaltdel:/bin/echo "You can't do that"

# When our UPS tells us power has failed, assume we have a few minutes

# of power left. Schedule a shutdown for 2 minutes from now.

# This does, of course, assume you have powerd installed and your

# UPS connected and working correctly.

pf::powerfail:/sbin/shutdown -f -h +2 "Power Failure; System Shutting Down"

# If power was restored before the shutdown kicked in, cancel it.

pr:12345:powerokwait:/sbin/shutdown -c "Power Restored; Shutdown Cancelled"

# Run gettys in standard runlevels

1:2345:respawn:/shin/mingetty ttyl

2:2345:respawn:/shin/mingetty tty2

#3:2345:respawn:/shin/mingetty tty3

#4.2345:respawn:/sbin/mingetty tty4

#5:2345:respawn:/shin/mingetty tty5

#6:2345:respawn:/shin/mingetty tty6

# Run xdm in runlevel 5

# xdm is now a separate service

x:5:respawn:/etc/X11/prefdm —nodaemon

Trong d6 ché do khoi dong sd 3 1a ché d6 khoi dong vao ché do Text, va ché do 5 1a

khoi dong vao ché do d6 hoa. Nhu vay dé cho may tinh khéi dong vao ché do db hoa ta sira
lai dong cdu hinh

id:3:initdefault:

thanh
id:5:initdefault:
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2.3. Mt sb lién quan dén hé thong
2.3.1. Lénh thay doi mdt khéu
Cu phap 1énh: passwd [tuy-chen] [tén-ngwoi-dung]
Cac tuy chon:
-k : Doi hoi phai g& lai mat khau cii trude khi thay d6i mat khau méi.
-f : Khdng can kiém tra mat khau cii. (Chi supervisor mai c6 quyén)
-1 : Khéa mét tai khoan ngudi dung. (Chi supervisor méi c6 quyén)
-stdin : viéc nhap mat khau nguoi ding chi duoc tién hanh tir thiét bj vao
chuan khdng thé tién hanh tur duong dan (pipe). Néu khdng cé tham sé nay
cho phép nhap mat khau ca tir thiét bi vao chuan hozc tir duong dan.
e -u: Mo khoa mot tai khoan. (Chi supervisor mai ¢é quyén)
e -d:X6dabo mat khau caa ngudi dung. (Chi supervisor méi c6 quyén)
e -S: hién thj thong tin ngan gon vé trang thai mat khau cia nguoi ding duoc
dua ra. (Chi supervisor mai cé quyen)

Néu tén-nguoi-dung khong c6 trong 1énh thi ngam dinh 1 chinh nguoi dung di gd 1énh

nay.
2.3.2. Lénh xem, thiét lap ngay, gio
Lénh xem, thiét 1ap ngay
Cu phap 1énh: date [-tiey chon] [ngay gio]
Lénh xem, thiét lap gio
Cu phap 1énh: time [-tiy_chon] [+dinh-dang]
Lénh xem lich
Cu phap 1énh: cal [tUy-chon] [<thdng> [<nam>]]
2.3.3. Lénh kiém tra nhiing ai dang sir sung hé thong
Cu phap Iénh: who
bé kiém tra dinh danh cta nguoi dang st dung hién thoi, dung Iénh: who am i
2.3.4. Thay déi nji dung déu nhic shell
Trong Linux c6 hai loai déq nhic: ddu nhic ,Cép mot (dau nha"'l‘c shell) xudt hién khi nhap
Iénh va dau nhac cap hai (dau nh€19 nhép ligu) xuat hi¢n khi 1énh can cc’3 dir liéu, dugc nhap tu
ban phim va tuong tmg v6i hai bién nhac tén la PS1 va PS2. PS1 la bién hé thong tuong tmg
v0i dau nhac cap 1: Gia tri cua PS1 chinh 1a n61 dung hién thi cua dau nhac shell. B nhan
bié} thong tin hé thong hién tai, m0t nhu cau dat ra 1a can thay doi gia tri cua cac bién hé
thong PS1 va PS2.
Linux cho phép thay d6i gia tri cta bién hé théng PS1 bang Iénh gan tri méi cho né.
Lénh nay co dang:
# PS1="<day ky tu>'
Niam (5) ky tu dau tién cta 1énh gan phai dwoc viét lién tiép nhau. Day Ky tu nim giira
cdp hai du nhay don (co6 thé str dung cap hai dau kép) va khong duoc phép chira diu nhay.
Day ky tu nay bao gém cac cap ky tu diéu khién va cac ky tu khac, cho phep co thé co dau

cach. Ciap Ky tu diéu khién gém hai Ky tu, Ky tu dau tién 13 ddu s6 xudi "\" con ky tu thi hai
nhan mat trong céc truong hop liét ké trong bang dudi day.

Cip ky tw diéu khién Y nghia
\! Hién thi tht ty caa 1énh trong lich sir
\# Hién thi thir ty cta lénh
\$ Hién thi dau $. Dbi véi superuser thi hién thi dau #
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Ciap ky tw diéu khién Y nghia

\\ Hién thi dau s6 (\)

\d Hién thi ngay hién tai

\h Hién thi tén may (hostname)

\n Ky hiéu xuéng dong

\s Hién thi tén hé shell

\t Hién thi gio hién tai

\u Hién thi tén nguoi dung
\W Hién thi tén thyc sy cta thu myc hién thoi
\w Hién thi tén day du cua thu muc hién thoi

2.3.5. Lénh goi ngén ngir tinh todn sé hoc

Linux cung cdp mot ngdn ngi tinh toan voi do chinh xdc tuy ¥ thong qua lénh be. Khi
yéu cau 1énh nay, ngudi dung dugce cung cap mdt ngdn ngit tinh toan (va cho phép 1ap trinh
tinh toan c6 dang ngdn ngir 1ép trinh C) hoat dong theo thong dich. Trong ngdn ngir lap trinh
dugc cung cap (tam thoi goi la ngoén ngir bc), ton tai rit nhiéu cong cu hd tro tinh toan va lap
trinh tinh toan: klc?u phép toan s6 hoc phong phu, phép toan so sanh, mot s6 ham chuan, bién
chuan, cau truc diéu khién, cach thirc dinh nghia ham, cach thic thay d6i d6 chinh xac, dat 161
chu thich... Chi can st dung mot phan nho tac dong cua 1énh bc, chdng ta da c6 mot "may tinh
s0 bam tay" hi€u qua.

Cu phap 1énh: bc [tuy-chon] [file...]

Céc tuy chon:

e -I, --mathlib : phép tinh theo chuan thu vién toan hoc
e -w, --warn : thyc hién phép tinh khong tuan theo chuan POSIX
e -s, --standard : phép tinh chinh x4c theo chuan ctia ngén ngir POSIX
e -0, --quiet : khong hién ra 10i gidi thiéu vé phan mém GNU
CAU HOI VA BAI TAP

1. Thyc hién cic thao tac dang nhap, thoat khoi hé thong trén hé diéu hanh Linux
2. Thuc hién cac thao tac lién quan dén hé thong Linux
3. Thuc hién cac thao tac s dung 1€nh be dé tinh toan mot bai toan s6 hoc don gian.
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Chuong 3. HE THONG FILE

3.1 Tong quan vé hé thong file
3.1.1. Mpt 56 khdi ni¢gm

File 12 mot tap hop dit liéu c6 td chire duoc hé didu hanh quan 1y theo yéu cau cia ngudi
dung. Cach td chuc dit lidu trong file thudc vé chi ctia n6 1a nguoi da tao ra file. H¢ diéu hanh
dam bao cac chtc ning lién quan dén file nén nguoi dung khong can biét file cia minh lwu &
vung nao trén dia tur, béng cach nao doc/ghi 1én cac ving cua dia tir ma van thyc hién duoc
yéu cau tim kiém, xir I 1én cac file.

Hé diéu hanh quan 1y céc file theo tén goi cua file (tén file) va mot sb thudce tinh lién
quan dén file.

bé 1am viéc dugc véi cac file, hé diéu hanh khong chi quan 1y ndi dung file ma con phai
quan 1y cac thong tin lién quan dén céc file. Thu muc (directory) 1a d6i tugng duoc ding dé
chura thong tin vé cac file (thu muc chtra cac file). Cac thu muc ciing dugc hé diéu hanh quan
ly trén thiét bi luu trir ngoai va vi vy, theo nghia nay, thuy muc ciing dugc coi la file song
trong mot s6 truong hop dé phan biét véi "file" thu muc, ching ta ding thuat ngit file thong
thirong. Khac véi file thong thuong, hé diéu hanh lai quan tim dén noi dung cta thu muc.

Mot s6 ndi dung sau ddy lién quan dén tén file (bao gdm ca tén thu muc):

e Tén file trong Linux co thé dai téi 256 ky tu, bao gém céc chit cai, chit sd, dau
gach ndi, gach chan, diu chdm. Néu trong tén file c6 nhiéu dau chidm "." thi xau
con cua tén file tir ddu chdm cudi cing dugc goi 1a phan mo rong cua tén file

e CO phan biét chit hoa va chit thuong d6i v6i tén thu muc/file

e Néu trong tén thu muyc/file c6 chira khoang trong, s& phai dat tén thu muc/file vao
trong cap dau nhay kép dé sir dung thu muc/file do.

o Motsd ky tu sau khéng dugc stir dung trong tén thu muc/file: !, *, $, &, #...

e Khi str dung chuong trinh mc¢ (Midnight Commander), viéc hién thi tén file s& bo
sung mot Ky tu theo nghia: dau "*" cho file kha thi trong Linux, ddu "~" cho file
sao luu, dau "." cho file 4n, ddu "@" cho file lién két...

Tap hop tét ca cac file co trong hé didu hanh duogc goi 1a hé théng file 1a mot hé thong
thong nhat. Hé théng file ¢ cu trac hinh cay, duoc xuat phat tir mot thu muc goc (Ky hiéu 1a
"/") va cho phép tao ra thu muc con trong mot thu muc bat ky. Thong thuong, khi khoi tao
Linux da c6 ngay hé thong file cta no.

/(root)

/\\

sbin usr dev var etc home

ﬂ\

shin bin lib man User01 User02

Dé chi mot file hay mot thu muc, ching ta can dua ra mot duong dan. Vi du dé xac dinh
file user01, chiing ta viét nhu sau: /home/user01

Puong dan file xac dinh tir thu muc gde duoc biét voi tén goi 1a dwdong din tuyét doi
s& rat kho khan cho ngudi dung khi thuc hién gd 1énh. Vi vdy, Linux (ciing nhu nhiéu hé diéu
hanh khac) si dung khai niém thw muc hi¢n thoi (1a mét thu muc trong hé thong file ma hién
thoi "ngudi dung dang & d6") ctia moi nguoi dung 1am viéc trong hé thong Qua thu muc hién
thoi, Linux cho phép ngudi dung chi mét file trong 1énh ngén gon hon nhiéu.

Puong dan duoc xac dinh qua thu myc hién thoi dugc goi 1a dwong din twong doi.
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Khi mot ngudi dung dang nhap vao hé thdng, Linux ludn chuyén ngudi ding vao thu
muc riéng, va tai thoi diém d6 thu muc riéng 1a thu muc hién thoi cua nguoi dung. Thu muc
riéng cua siéu nguoi dung la /root, thu muc riéng cta nguodi dung co tén la user0l la
/home/userl... Linux cho phép dung 1énh cd dé chuyén sang thu muc khac (1ay thu muc khéc
lam thu muc hién thoi). Hai dau cham ".." duoc dung dé chi thu muc ngay trén thu muc hién
thoi (cha cua thu muc hién thoi).

Linux con cho phép ghép mot hé théng file trén mot thiét bi nhé (dia mém, vung dia
cung chua dugc dua vao hé théng file) thanh mot thu muc con trong hé théng file cta hé
théng bang 1énh mount. Cac hé thng file dugc ghép thudc vao cac kiéu khac nhau.

3.1.2. So bj kién triic nji tgi ciia h¢ thong file

Trén dia tir, hé théng file dugc coi 1a day tudn tu cac khdi 16gic moi khéi chua hodc
512B hoic 1024B hoic boi cua 512B 1a ¢b dinh trong mot hé thong file. Trong hé thong file,
cac khéi dit lidu duoc dia chi hoa bang cach danh chi sb lién tiép, mdi dia chi duoc chta trong
4 byte (32 bit).

Céu tric noi tai ciia hé thong file bao gdm 4 thanh phan ké tiép nhau: Boot block (ding
dé khoi dong hé thong), Siéu khdi (Super block), Danh sach inode va Vung dit liéu.

Siéu khdi

Siéu khéi chira nhiéu thong tin lién quan dén trang thai ctia hé théng file. Trong siéu
khéi 6 cac truong sau ddy:

e Kich thudc cta danh sach inode (dinh kich ¢& ving khong gian trén Hé thong file
quan 1y cac inode).

e Kich thudc ctia hé thong file.

Hai kich thudc trén ddy tinh theo don vi dung lwong bo nho ngodi

e Mot danh sach chi s6 cac khéi 1di (thu(mg truc trén siéu kh01) trong hé thong file.
Chi s6 cac khdi rdi thudng truc trén siéu khdi duoc ding dé dap tmg nhu cau phan
phéi méi.

e Chi sb ctia khdi rdi tiép theo trong danh sach cac khbi réi. Chi s6 khdi rdi tiép
theo ding dé hd trg viéc tim kiém tiép cac khéi rdi: bat dau tim tir khéi co chi s6
nay tr¢ di.

e Mot danh sach cac inode rdi (thudng truc trén siéu khoi) trong hé thong file. Danh
sach nay chira chi s6 cac inode rdi dugc ding dé phan phéi ngay dugc cho mot
file m('yi duoc khdi tao.

e Chi s inode 1di tlep theo trong danh sach cac inode 18i. Chi s inode rdi tlep theo
dinh vi viéc tim kiém tiép thém inode rdi: bat dau tim tir inode c6 chi s6 nay tro
di.

Hai tham sé trén day tao thanh cap xac dinh dwoc danh sdach cac inode réi trén hé
théng file cdc thao tdc tao file mdi, xod file cdp nhat thong tin nay.

o Céc truong khoa (lock) danh sach cac khéi rdi va danh sach inode rdi: Trong mot
sO truong hop, chang han khi hé théng dang lam viéc thyc su voi dia tir dé cap
nhat cac danh sach nay, hé théng khdng cho phép cap nhat téi hai danh sach noi
trén.

e C0 chi dan vé viéc siéu khéi dd duoc bién dbi: Pinh ky thoi gian siéu khéi & bd
nh¢ trong duoc cap nhat lai vao siéu khdi & dia tir va vi vay can co thong tin ve
viéc siéu khdi & bo nhd trong khac vdi ndi dung & bd nhd ngoai: néu hai ban
khong giéng nhau thi can phai bién d6i dé chung duoc ddng nhét.

e Co chi dan riang hé thdng file chi c6 thé doc (cAm ghi): Trong mot s6 trudng hop,
hé thdng dang cap nhat thong tin tir bd nhd ngoai thi chi cho phép doc d6i véi hé
thong file,

e S4 luong tong cong cac khdi rdi trong hé thng file,

e S4 luong tong cong cac inode rdi trong hé thong file,
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e Thong tin vé thiét bi,
e Kich thuéc khéi (don vi phan phdi dit liéu) cua hé théng file. Hién tai kich thuéc
phé bién cua khéi 1a 1KB.

Trong thodi gian may hoat dong, theo timg giai doan, nhan s& dua siéu khdi 1én dia néu
n6 da dugc bién d6i dé phu hop véi dir liéu trén hé thdng file.

Inode

M&di khi mét tién trinh khéi tao mot file méi, nhan hé théng s€ gan cho n6 mot inode
chua str dung. Dé hiéu rd hon vé inode, chung ta xem xét so lugc mdi quan hé lién quan giira
file dir liéu va viéc luu trir trén vat dan ngoai dbi véi Linux.

Noi dung cua file duoc chtra trong ving dir liéu cta hé thong file va dugc phan chia cac
khéi dir liéu (chira ndi dung file) va hinh anh phan b ndi dung file c6 trong mét inode twong
mg. Lién két dén tap hop cac khdi dit liéu nay 13 mot inode, chi thong qua inode méi c6 thé
lam viéc véi dir liéu tai cac khoi dix liéu: Inode chira dung thong tin vé tap hop cac khéi dir
liéu noi dung file. C6 thé quan niém rang, t6 hop gom inode va tap cac khéi dit liéu nhu vay 1a
mot file vat 1y: inode c6 thong tin vé file vat 1y, trong do6 c6 dia chi cua cac khéi nhé chira noi
dung cua file vat Iy. Thuat ngit inode 1a sy két hop cta hai tir index v6i node va dugc str dung
pho dung trong Linux.

Cac inode duogc phan bi¢t nhau theo chi sb cua inode: d6 chinh 1a sd tht tu cua inode
trong danh sach inode trén hé thong file. Thong thuong, hé thong dung 2 bytes dé luu trir chi
s6 cua inode. V&i cach luu trix chi s6 nhu thé, khong co nhiéu hon 65535 inode trong mot hé
thong file.

Nhu vay, mét file chi c6 mot inode song mot file lai c6 mot hodc mot sb tén file. Ngudi
ding tac dong théng qua tén file va tén file lai tham chiéu dén inode (tén file va chi sb inode
1a hai truong cia mot phén tor cua mdt thu muc). Mgt inode co thé tuong Ung vo1 mot hodc
nhiéu tén file, mdi tuong Ung nhu vay dugc goi 1a mdt lién két. Inode dugc luu trit tai vung
danh séach cac inode.

Trong tién trinh 1am viéc, Linux ding mot ving bd nhé, duoc goi 1a bang inode (trong
mot s6 trudng hop, né con duge goi tudng minh 13 bang sao in-core inode) véi chirc ning
tuong tng v4i ving danh sach céc inode c6 trong hé thdng file, hd trg cho tién trinh truy nhap
dir lidu trong hé thong file. Noi dung ctia mot in-core inode khong chi chira cac thong tin
trong inode tuong tng ma con dugc bd sung cac thong tin méi gitip cho tién trinh xir 1y inode.

Inode bao gdm cac trudng thong tin sau day:

e Kiéu file. Trong Linux phén loai cac kiéu file: file thong thuong (regular), thu
muc, dic ta ky tu, ddc ta khdi va éng dan FIFO (pipes). Linux quy dinh truong
kiéu file c6 gia tri 0 twong tng do6 1a inode chua duogc st dung.

e Quyén truy nhap file. Trong Linux, file la mét tai nguyén chung cua h¢ thong vi
vy quyén truy nhap file dugc dic biét quan tim dé tranh nhimg truong hop truy
nhép khong hop 1¢. Dbi véi mot inode, ¢ 3 muc quyén truy nhap lién quan dén
cac dbi tuong:

o Muec chu cua file (ky hiéu la u),
o Mirc nhém nguoi dung ctia chi nhan cua file (ky hiéu 1a g),
o Mtic nguoi dung khac (ky hi¢u 1a a).

e S6 lugng lién két ddi voi inode: Pay chinh 1a s luong cac tén file trén cac thu
muc duoc lién két vai inode nay,

e Dinh danh chu nhan cuda inode,

e Dinh danh nhom chu nhan: x4ac dinh tén nhom nguoi dung ma chu file 1a mot
thanh vién cia nhom nay,

e Do dai cua file tinh theo byte,

e Thoi gian truy nhép file:

o Thoi gian file dugc sua d6i mudn nhét,
-19 -



o Thoi gian file dugc truy nhap mudn nhét,
o Thoi gian file duoc khoi tao,

Biang chira dia chi khdi dir liéu cia File trong UNIX

Bang chira dia chi khéi dit liéu cta file gdm 13 phan tr voi 10 phan tir truc tiép va 3
phan tur gian tiép: M01 phan tir c6 d6 dai 4 bytes, chira mot s6 hiéu ciia mot khéi nh trén dia.
M&i phan tir truc tiép tro t6i 1 khoi dir liéu thuc su chtra ndi dung file. Phan tir gian tiép bac 1
(single indirect) tré téi 1 khdi nhé ngoai. Khac voi phan tir truc tiép, khdi nhd ngoai nay
khong dung dé chira dit liéu cua file ma lai chtra danh sach chi sb cac khéi nhé ngoai va chinh
cac khdi nhé ngoai nay méi thyuce su chira ndi dung file. Nhu vy, néu khdi c6 do dai 1KB va
mot chi s6 khéi ngoai ¢ do dai 4 bytes thi dia chi gian tiép cho phép dinh vi khong gian trén
dia luu trir dir liéu cua file t61 256KB (Khdng gian by nhé ngoai trong vung dir liéu phai dung
t6i 1a 257KB). Tuong tu d6i véi cac phan tir gian tiép mirc cao hon.

Co ché quan 1y dia chi file nhu trén cho thdy c6 su phan biét giita file nho voi file 16n.
File nho6 ¢ d6 dai bé hon va theo cach t6 chirc nhu trén, phuong phép truy nhap s& cho phép
tbc do nhanh hon, don gian hon do chi phai lam viéc vdi cac phan tir truc tiép. Khi xur ly,
thuat toan doc File tién hanh theo céc cach khac nhau ddi véi cac phan tir truc tiép va gian
tiép.

Vung di liéu

Bao gdm cac khdi dir liéu, mdi khéi dit liéu duoc danh chi sb dé phan biét. Khéi trén
vung dit liéu dugc dung dé chira ndi dung cac file, ndi dung cac thu muc va ndi dung cac khobi
dinh vi dia chi cua céc file. Chu y réng, chi sd cta khéi dir liu duoc chira trong 32 bit va
thong tin nay xac dinh dung lugng 16n nhat cta hé thong file.

3.1.3. Hé trg nhiéu h¢ thong File

Céc phién ban dau tién cua Linux chi hd trg mot hé théng file duy nhét d6 1a hé théng
file minix. Sau d6, véi sy m& rong nhan, cong dong Linux da thém vao no rat nhiéu kiéu hé
théng file khac nhau va Linux trd thanh mot hé diéu hanh hd tro rat nhiéu hé théng file nhu:

e He¢ thong file CODA: La mot hé thdng file mang cho phép ngudi dung cé thé két
gan cac hé thdng file tir xa va truy cdp chung nhu cac hé thdng file cuc bo.

e H¢ théng file EFS: La mot dang hé théng file sir dung cho CDROM.

e He¢ thong file EXT2: (The second extended file system) 1a hé thong dugc ding
chu yéu trén cac phién ban cia hé diéu hanh Linux.

o Haé thong file HFS: La hé thong file chay trén cac may Apple Macintosh.

e Hé thong file HPFS: La hé thong file duoc sir dung trong hé diéu hanh OS/2.
Linux ho tro hé théng file ndy & muc chi doc.

e He¢ théng file ISOFS: La hé théng file duoc sir dung cho céc dia CD. Hé thong
thong dung nhat cho cac dia CD hién nay 1a ISO 9660.

e Haé thong file MSDOS: Véi su hd trg nay, hé thong Linux c6 thé truy cap duogc
cac phan vung cua h¢ diéu hanh MSDOS. Linux ciing c¢6 thé st dung kiéu
MSDOS dé truy cdp cac phan ving cia Window 95/98 tuy nhién khi d6, cac uu
diém ciia hé diéu hanh Window s& khong con gia tri vi du nhu tén file chi t6i da
13 ky tu (ké ca mé rong).

o Haé thong file NFS: (Network File System) 1a mot hé thong file trén mang hd trg
viée truy cap dir lidu tir xa gidng nhu hé thong file CODA. Véi NFS, cac may
chay Linux c6 thé chia sé cic phan ving dia trén mang dé s dung nhu 1a cac
phan vung cuc bd cua chinh méay minh.

e H¢ théng file NTFS: V6i su hd tro nay, hé théng Linux c6 thé truy cap vao cac
phan ving ctia hé diéu hanh Microsoft Window NT.

e He¢ thong file ROMFS: La cac hé thdng file chi doc (read only) dugc sir dung chu
yéu cho viéc khai tao dia a0 (ramdisk) trong tién trinh khoi dong dia cai dit.
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e Hé thdng file SMB: (Server Mesage Block) 1a mét giao thirc cia Windows ding
dé chia s¢ file giira c4c hé diéu hanh Windows 95/98, Windows NT va 0OS/2 Lan
Manager. Vi su hd tro SMB, hé diéu hanh Linux c6 thé chia sé cling nhu truy
cap cac file nam trén cac phan ving ciia mot mdy chay cac hé diéu hanh ké trén.

e Haé thong file VFAT: La hé thong file mo rong cua hé thong FAT. Hé thong file
nay duogc st dung trong cac hé diéu hanh Windows 95/98.

[ ]

Nhu vay, ngoai kha nang hd trg nhiéu loai thiét bi, Linux con c6 kha nang hd tro nhiéu
kiéu hé théng file. Bang cach hd tro nhiéu kiéu hé thong file, Linux c6 thé truy cép va xu ly
cac file ciia nhiéu hé diéu hanh khac nhau. Mic du co kha nang truy cap nhiéu hé thdng file
khac nhau, hé thong file cua Linux van phai dam bao cung cdp cho nguoi ding mot giao dién
nhét quan ddi véi cac file, bao vé cac file trén cac hé théng khéc nhau, t6i wu cac thao tac truy
cap vao thiét bi... Dé thuc hién dugc diéu nay, Linux sir dung mot h¢ théng file dac biét goi 1a
hé thdng file a0 VFS (Virtual File System).

Hé thdng file a0 VFS dugc thiét ké dé cung cap mot giao dién thong nhét vé cac file
duogc luu trir trén cac thiét bi. VFS c6 trach nhiém cung cip cho chuong trinh nguoi dung mot
giao dién nhat quéan vé hé thong file théng qua cac 1énh goi hé thong (system call). Moi khi ¢
mot yéu cau truy cap file, _VFS s€ dua vao cac hé thong file thuc dé tim kiém file yéu cau trén
cac thiét bi vat 1y. V&i mdi file tim duge, nd thuc hién thao tac mo file d6 va cho twong Gng
file v&i mot cau trac dit liéu goi la i-node. VFS cung cép rat nhiéu 1énh goi dé thao tac véi hé
thong file nhung chu yéu thudc vao cac loai sau:

e Cac thao tac lién quan téi hé thong file.

Céc thao tac lién quan t4i i-node.
Céc thao tac voi file dang mé.
Céc thao tac voi vung dém dir liu.

3.1.4. Lién két twong trung (I¢nh In)

Trong Linux c6 hai kiéu lién két @6 1a lién két tuong trung (lién két mém) va lién két
cung.

- "Lién két cing" 12 mot cach goi khac ddi voi mot file dang ton tai (khong co su phan
biét giira file gbc va file lién két). Theo cach noi ki thuat, ching cliing chia sé mot inode va
inode nay chira dung tit ca cac thong tin vé file. Khong thé tao mot lién két cing téi mot thu
muc.

- "Lién két tugng trung" 1a mat kiéu file dic biét, trong do, mot file lién két thuc su
tham chiéu theo tén dén mot file khac. C6 thé hiéu kiéu file nay nhu 1a mot con tro chi dan toi
mot file hodc mot thu muc, va dugc sir dung dé thay thé cho file hodc thu muc duge tro téi.
Hau hét cac thao tac (nhu mé, doc, ghi...) dugc thuc hién trén cac file lién két, sau d6, nhan hé
thong s& ty dong "tham chiéu" va thyc hién trén file dich cia lién két. Tuy nhién, c6 mot sd
céc thao tac nhu xo6a file, file lién két s& bi x6a bo chir khong phai file dich ctia né.

CU phép 1énh: In [tUy-chon] <dich> [tén-noi]

Lénh nay s& tao mot lién két dén thu muc/file dich voi tén file lién két 13 tén-ndi. Néu
tén-noi khong c6, mot lién ket vai tén file lién ket giong nhu tén file dich s€ dugc tao ra trong
thu muc hién thoi.

Cac tuy chon:
e -b, --backup[=CONTROL] : tao lién két quay tré lai cho mdi file dich dang ton
tai.

o -f, --force : x6a bo cac file dich dang tdn tai.
e -d,-F, --directory : tao lién ket cing dén cac thu muc (chi danh cho nguoi dung
c6 quyén quan tri hé thong; Mot so phién ban khong c6 tiy chon nay).
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e -n, --no-dereference : mét file binh thuong dwoc xem la dich lién két tir mot thu
muc.

e -i, interactive : van tao lién két du file dich d3 bi x6a bo.

e -s, --symbolic : tao cac lién két twong trung.

e --target-directory=<tén-thu-muc> : xac dinh thu muc té€n-thu-muyc la thu muc
c6 chura céc lién két.

e -v,--verbose : hién thi tén cac file trude khi tao lién két.

e --help : hién thi trang tro gitp va thoat.

3.2 Quyén truy nhap thw muc va file

3.2.1 Quyén truy nhip

Moi file va thu myc trong Linux déu c6 mot chir so hiru va mét nhom s¢ hitu, ciing nhur
mot tap hop cac quyén truy nhép. Cho phep thay d6i cac quyén truy nhap va quyén so hitu file
va thu myc nham cung cAp truy nhap nhiéu hon hay it hon.

Thong tin vé mot file c6 dang sau (dugc hién ra theo 1énh hién danh sach file Is -I):

drwxr-xr-x 12 root root 4096 Oct 232000 LinuxVN.com

TV N NN

Taphop Séliénkét Ngwoi Nhomchu — Kich thwéc Ngay gio Tén file
quyentruy denfile  chufile file file tqo file
nhap  (thu muc)
Trong d6, diy 10 ky tu dau tién mo ta kiéu file va quyén truy nhap dbi véi tap tin do,
ching dugc chia ra 1am 4 phan: kiéu file, cic quyén truy nhap dén file ctia chii so hiru, ctia
nhém sé hiru va nguoi dung khac.

Theo méc dinh, nguoi dung tao mot file chinh la ngudi chu (s¢ hiru) cua file d6 va la
nguoi co quyen sO hitu nd. Nguoi chu cua file c6 déc quyén thay d6i quyén truy nhap hay
quyén s¢ hiru dbi vai file d6. Tat nhién, mot khi da chuyen quyén s6 hiru cua minh cho nguoi
dung khac thi ngudi cha cit khong dugc phép chuyén quyén so hitu va quyén truy nhap duge
ntra.

C6 mot sb kiéu file trong Linux. Ky ty dau tién trong tap hop 10 ky tu mo ta kiéu file va
quyén truy nhép sé& cho biét file thudc kiéu nao (chir cai d6 duoc goi 1a chir cai biéu dién).

Chir cai biéu dién Kiéu file
d Thu muc (directory)
b File kiéu khoi (block-type special file)
c File kiéu ky tu (character-type special file)
I Lién két twong trung (symbolic link)
p File duong dng (pipe)
S Socket

- File binh thuong (regular file)

Chin ky tu tiép theo trong chudi 14 quyén truy nhap dugc chia ra lam 3 nhém tuong tmg
vO1 quyén truy nhap cua nguoi st hitru, nhém sé hiru va nguoi dung khac.

C6 ba loai quyén truy nhap chinh d6i véi thu muc/file, d6 1a: doc (read -r), ghi (write
-w) va thuc hién (execute -X).
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Chit cdi biéu dién Kidéu file
--- Khong cho phép mét quyén truy nhap nio

r-- Chi duoc quyén doc

r-x Quyén doc va thue hién (cho chwong trinh va shell script)
rw- Quyén doc va ghi

rwx Cho phép tit ca cac quyén truy nhap (cho chuong trinh)

Tuy nhién, dbi voi thu muc thi chi c6 ba loai ky hiéu cta cic quyén truy nhap 1a: ---,
r-xX va rwx, vi néi dung cta thu muc la danh sach cua cac file va cac thu muc con c6 bén
trong thu muc do. Quyén doc mot thu muc 1a dugc xem ndi dung ctua thu muc do va quyén
thuc hién d6i véi mot thu muc 1a quyén tim dugc file va thu muc con c6 trong thu muyc.

3.2.2. Cac lénh co bdn
3.2.2.1. Thay d6i quyén s¢ hitu file
Cu phép 1énh: chown [tuy-chen] [cha][.nhém] <file...>
e Néu chi c6 tham sé vé cha, thi ngudi dung chii s& co quyén s hiru file va nhom
s& hitu khong thay doi.
e Néu theo sau tén ngudi cha 1a dau
s¢ hitu file.
e Néu chi c6 déu "." vd nhom ma khong c6 tén nguoi chil thi chi c6 quyén s& hiru
nhom cua file thay doi, luc nay, 1énh chown cé tac dung giéng nhu 1énh chgrp
Céc tuy chon:
e -C, --changes : hién thi dong thong béo chi véi cac file ma 1énh lam thay doi s&
hitu (s6 thong bao hién ra c6 thé it hon truong hop -v, -verbosr).
o -f, -silent, --quiet : bo qua hau hét cac thong bao 15i.
e -R, —-recursive : thyc hién ddi quyén s& hiru ddi voi thu muc va file theo dé quy.
e -v, —-verbose : hién thi dong thong bao voi moi file lién quan ma chown tac dong
t6i (c6 hodc khong thay doi s¢ hitu).
e --help : dua ra trang trg gitip va thoat.
3.2.2.2. Thay d6i quyén s¢ hitu nhom
Cac file (va nguoi dung) con thudc vao cac nhom, day 1a phuong thirc truy nhap file
thuan tién cho nhiéu ngudi ding nhung khong phai tat ca nguoi ding trén hé théng. Khi dang
nhap, mic dinh s& 13 thanh vién ciia mot nhom dugce thiét 1ap khi siéu nguoi dung root tao tai
khoan ngudi dung. Cho phép mot nguoi ding thudc nhiéu nhém khac nhau, nhung mdi lan
dang nhap chi la thanh vién ctia mot nhom.
Cu phép 1énh: chgrp [tuy-chon] {nhom|--reference=nhémR} <file...>
Lénh nay cho phép thay thudc tinh nhom s& hiru cua file theo tén nhom duogc chi ra truc
tiép theo tham s6 nhom hodc gian tiép qua thudc tinh nhém ciia file c6 tén 1a nhomR.

H n

va tén cua mot nhém thi nhém do6 sé nhom

"

Céc tiry chon: (mot sd tuong ty nhu & 1énh chown):
e -C, --changes : hién thi dong thong bao chi véi cac file ma 1énh lam thay doi s&
hitu (s6 thong bao hién ra co thé it hon truong hop -v, -verbosr).
o -f, -silent, --quiet : bo qua hau hét cac thong bao 15i.
e -R, —-recursive : thyc hién ddi quyén s& hiru ddi voi thu muc va file theo dé quy.
e -v, —-verbose : hién thi dong théng bao véi moi file lién quan ma chgrp tic dong
t61 (c6 hodc khong thay ddi s¢ hitu).
e --help : hién thi trang tro gitp va thoat
Tham sb --reference=nh6mR cho thiy cach gian tiép thay nhém chu cua file theo nhém
chu ctia mot file khac (tén 1a nhomR) 1a cach thirc duoc wa chudng hon. Tham sb nay 1a xung
khéc véi tham s6 nhom cua 1énh.
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3.2.2.3. Thay dbi quyén truy cap file
Cu phap 1énh chmod c6 ba dang:
chmod [tUy-chon] <mod [,mod]...> <file...>
chmod [tUy-chon] <mod-hé-8> <file...>
chmod [tuy-chon] --reference=nhémR <file...>

Lénh chmod cho phép xac 1ap quyén truy nhap theo kiéu (mode) trén file. Dang dau
tién la dang xac 1ap tuong dbi, _dang thur hai la dang xac lap tuyét dbi va dang cubi cung 1a
dang gian tiép chi dan theo quyén truy nhap cua file nhémR.

Cac tuy chon (-c,--changes; -f, --silent, --quiet; -v, --verbose; -R, --recursive; --help) co
y nghia tuong tu cic tuy chon tuong ing cua cac 1énh chown, chgrp:

Tham sé --reference=RFILE cﬁng ¥ nghia gian tiép nhu trong 1énh chgrp.

Giai thich vé hai cach xac 1ap quyén truy nhap file trong 1énh Chmod nhu sau: xac lap
tuyét doi (dung hé théng ma sd viét theo hé co s0 8 biéu dién cho cic quyén truy nhap) va xac
lap twong d6i (dung cac chit cai dé biéu dién quyén truy nhép).

Cdch xdc lap twong doi

Céch xéc lap tuong ddi 1a dé nhd theo y nghia ciia ndi dung cic mod va chi nhiing thay
doi thuc sy mai dugce bicu dien trong 1€nh.

Quyén truy cap Thao tac thay doi Kiéu truy cap
u=user (ngudi so hitu) ,| + (thém quyen) ,| r=read (doc)
g=group (nhém s¢ hiru) - (96 bo quyen) w=write (ghi)
o=other (nguoi khac) = (x&c nhan quyeén) x=execute (thuc hién)
a=all (tat ca ngudi dung)

Vi du: chmod g+w test
Cdch xdc lap tuyét doi

Déi voi ngudi dung hiéu so bo vé biéu dién sb trong hé co sb 8 thi cach xéac lap tuyét
dbi lai duoc uva chudng hon.

Ta di biét quyén truy nhap file xac dinh théng qua ddy gom 9 vi tri dudi dang
rwxrwxrwx, Nhu vay thudc tinh quyén truy nhap cta mot file c6 thé biéu dién thanh 9 bit nhi
phan trong d6 bit c¢6 gia tri 1 thi quyén d6 duoc xac dinh, nguoc lai thi quyén d6 bi thao bo.
Nhu vay, chu s6 hiru trong ng voi 3 bit dau tién, nhom s& hitu twong tng vOi 3 bit gitra,
nguoi dung khac tuong g voi 3 bit cudi. Mdi cum 3 bit nhu vay cho mot chir s6 hé 8 (nhan

gia tri tir 0 dén 7) va thudc tinh quyén truy nhap tuong tng v6i 3 chir s6 hé 8.
Quyén Chir s6 hé 8 Quyén Chir s6 hé 8
Chi doc 4 Chi doc va ghi 6
Chi ghi 2 Chi doc va thuc hién 5
Chi thuc hién 1 Chi ghi va thuc hién 3
Khéng c6 quyén nao 0 Doc, ghi va thyc hién 7

3.2.2.4. Pang nhip vao mdt nhém nguoi dung mai

Linux cho phép mot ngudi ding c6 thé 1a thanh vién cia mot hodc nhiéu nhom ngudi
dung khac nhau, trong d6 c6 mot nhom dugc goi 1a nhém khéi dong. biéu nay dugc dam bao
khi thyc hién Iénh adduser hodc usersdd. Tuy nhién, tai mét thoi diém mdt ngudi dung
thudc vao chi mot nhom. Khi mot nguoi dung dang nhap, hé thong ngam dinh ngudi dung do
1a thanh vién cia nhom khoi dong, va c6 quyén truy nhap d6i voi nhitng file thude quyén sO
hitu cta nhém khoi dong d6. Néu mudn sir dung quyén s& hitu theo cac nhém khac dbi véi
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nhimg file thi ngudi dung phai chuyén d6i thanh thanh vién cia mot nhom nhimg nhom da
duogc gan vdoi nguoi dung.
Lénh newgr cho phép nguoi dung chuyén sang nhém ngudi ding khac da gin voi minh
v6i Cua phap 1énh:
newgrp [nhom]
Trong d6 nhom 14 mot tén nhém ngudi dung ton tai trong hé thong.

3.3 Thao tac v6i the muc

3.3.1 Mgt sé thw muc diic bigt
* Thu muc gdc /

Day 1a thu myc gdc chira dung tat ca cac thu muc con c6 trong hé thong.

* Thu muc /root

Thu muc /root ¢ thé duge coi 1a "thu muc riéng" cua siéu nguoi dung. Thu muc nay
duoc sir dung dé luu trir cac file tam thoi, nhan Linux va anh khoi dong, cac file nhi phan
quan trong (nhiing file duwgc st dung dén trudc khi Linux c6 thé gan két dén phan vung
luser), cac file dang nhap quan trong, bo dém in cho viéc in an, hay vung luu tam cho viéc
nhén va guri email. N6 cling dugc st dung cho cac vung trong tam thoi khi thuc hién cac thao
tac quan trong, vi du nhu khi xay dung (build) mdt goéi RPM tur cac file RPM nguon.

* Thu muc /bin

Trong Linux, chuong trinh dugc coi 1a kha thi néu né c6 thé thuc hién duge. Khi mot
chuong trinh dugc bién dich, nd s€ c6 dang 1a file nhi phan. Nhu vay, chuong trinh (ng dung
trong Linux 1a mot file nhi phan kha thi.Chinh vi 1€ do, nhiing nha phat trién Linux da quyet
dinh phai to chirc mot thu muyc "binaries" dé luu trir cic chuong trinh kha thi c6 trén hé thong,
d6 chinh la thu muc /bin.

Ban déu, thu myc /bin (bin 1a viét tit cua tir binary) 1a noi luu trit cdc file nhi phén kha
thi. Nhung theo thoi gian, ngay cang c6 nhicu hon céc file kha thi co trong Linux, do do, c6
thém cac thu muc nhu /sbin, /usr/bin dugc str dung dé luu trir cac file do.

* Thu muc /dev

Mot phan khong thé thiéu trong bat ky may tinh nao do la cac trinh diéu khién thiét bi.
Khong c6 ching, s€ khong thé co dugc bat ky thong tin nao trén man hinh cua, cling khong
thé nhdp dugc thong tin, va cting khong thé sir dung dia mém cua.

T4t ca cac trinh diéu khién thiét bi déu duoc luu trit trong thu muc /dev.
* Thu muc /etc

Quan tri hé thong trong Linux khéng phai 1a don gian, chang han nhu viéc quan 1y tai
khoan ngudi ding, van dé bao mat, trinh diéu khién thiét bi, cau hinh phan cing,... Bé giam
b6t do phu;’c tap, thu muc /etc da duoc thiét ké dé luu trix tit ca cac thong tin hay céc file cau
hinh h¢ thong.

* Thu muc /lib

Linux c6 mot trung tdm Iuu trir cac thu vién ham va thu tuc, d6 1a thu muc /lib.

* Thu muc /lost+found

Mot file dugc khoi phuc sau khi c6 bat ky mot van dé hodc gap mot 16i vé ghi dia trén
hé thong déu duoc luu vao thu muc nay.

* Thu muc /mnt

Thu myc /mnt 1 noi dé két ndi céc thiét bi (vi du dia cimg, dia mém...) vao hé thong
file chinh nho 1énh mount. Thong thuong cac thu muc con ctia /mnt chinh 1a goc cua cac hé

théng file duoc két ndi: /mnt/floppy: dia mém, /mnt/hdal: ving dau tién cua dia cing thi
nhat (hda), /mnt/hdb3: viing thir ba cta dia cting thir 2 (hdb)...
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* Thu muc /tmp

Thu muc /tmp dugc rat nhidu chuong trinh trong Linux str dung nhu mot noi dé luu trix
cac file tam thoi.

* Thu muc /usr

Thong thudng thi thu muc /usr 13 trung tAm luu trir tat ca cac 1énh huéng dén ngudi
dung (user-related commands). Tuy nhién, ngay nay that kh6 xéac dinh trong thu muc nay cd
nhimg thtr gi, boi vi hau hét cac file nhi phan can cho Linux déu dugce luu trir ¢ déy, trong do
dang cht y 1a thu muc con /usr/src bao gom cac thu muc con chira cac chuong trinh nguon
cua nhan Linux.

* Thu muc /home

Thu myc nay chira cac thu muc ca nhén cua nguoi dung: moi nguoi dung tuong tng véi
mot thu muyc con & day, tén nguoi dung dugce lay 1am tén cua thu muc con.

* Thu muc /var

Thu muc /var duoc su dung dé luu trir cac file chira cac thong tin ludn ludn thay doi,
bao gdbm bo dém in, vung luu tam thoi cho viéc nhan va giri thu (mail), cac khoa tién trinh,...

* Thu muc /boot

La thu muc chira nhan ciia hé théng (Linux-*.*.), System. map (file anh xa dén cac
driver dé nap cac hé thong file khac), anh (image) cua h¢ thong file dung cho initrd
(ramdlsk) trinh diéu khién cho céc thiét bi RAID (mot thiét bj gdm mot mang cac 6 dia Cng
dé tang toc d6 va do an toan khi ghi dir liéu), cac ban sao luu boot record cua cac phan ving
df a kl}ac. Thu muc r}ay cho phép khoi dong va nap lai bat ky trinh diéu khién nao duoc yéu
cau de doc cac h¢ thong file khac.

* Thu muc /proc

Pay la thu myc danh cho nhan (kernel) cta hé diéu hanh va thuc té day 1a mot hé thong
file doc 1ap do nhan khai tao.

* Thu muc /misc va thu muc /opt

Cho phép luu trit moi d6i tuong vao hai thu muc nay.

* Thu muc /sbin

Thu myc luu giit cac file hé théng thuong tu dong chay.

3.3.2 Cdc Iénh co bén vé thw muc

* Xéc dinh thu muc hién thoi

Cu phap 1énh: pwd

Lénh nay cho biét hién nguoi dung dang & trong thu muc nao va hién ra theo dang mot
duong dan tuyét doi.

* Xem thong tin vé thu muc

Cu phap 1énh: Is [tuy-chen] [file]...

Lénh nay dua ra danh sach cac file lién quan dén tham s file trong 1énh. Truong hop
pho bién tham so file 1a mot thu muc, tuy nhién trong mot so truong hop khac, tham so file
xac dinh nhom (khi stir dung cac mo ta nhom *, ? va cap [ va ]); néu khong c6 tham so file,
mac dinh danh séch cac file c6 trong thu muc hién thoi s€ dugce hién thi.

Cac tuy chon:

o -a:liét ké tit ca cac file, bao gém ca file an.
-1 : dua ra thong tin day du nhat vé cac file va thu muc.
-s : chi ra kich thudc cua file, tinh theo khi (1 khdi = 1204 byte).
-F : x4c dinh kiéu file (/ = thu muc, * = chu0’ng trinh kha thi).
-m : liét ké céc file duoc ngan cach nhau boi dau "
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o -C: du’g ra danh sach céc file va thu muc theo dang cdt (hai thu muc gén nhau
dugc xEép vao mot cot).
e -1 : hién thi mdi file hodc thu muc trén mot dong.
e -t: sép xép cac file va thu myc trong danh sach theo thir tu vé thoi gian duoc sira
doi gan day nhat.
e -x : dua ra danh sach cac file va thu muc theo dang cot (hai thu muc gan nhau
dugc x€p trén hai dong dau cua hai cot ké nhau).
e -r: sép xép danh sach hién thi theo thtr tu nguoc lai.
e -R:li¢t ké lan luot cac thu myuc va ndi dung cia cac thu muyc.
Vidy, 1énh: #Is -
s& hién thi danh sach déy dt nhét vé cac file va thu muc ¢6 trong thu muc hién thoi.
total 108
drwxr-xr-x 12 thu root 4096 Oct 23 2000 LinuxVN.com
drwxr-xr-x 2 root root 4096 Oct 31 2000 bin
drwxr-xr-x 2 root root 4096 Dec 11 16:54 boot
drwxr-xr-x 7 root root 36864 Dec 11 16:54 dev
drwxr-xr-x 43 root root 4096 Dec 11 16:55 etc
drwxr-xr-x 5 root root 4096 Dec 11 16:57 home
drwxr-xr-x 4 root root 4096 Oct 31 2000 lib
drwxr-xr-x 2 root root 16384 Oct 31 2000 lost+found
drwxr-xr-x 2 root root 0 Dec 11 16:54 misc
drwxr-xr-x 5 root root 4096 Oct 31 2000 mnt
drwxr-xr-x 2 root root 4096 Aug 23 12:03 opt
dr-xr-xr-x 56 root root 0  Dec 11 11:54 proc
drwxr-x--- 12 root root 4096 Dec 11 16:55 root
drwxr-xr-x 3 root root 4096 Oct 31 2000 shin
drwxr-xr-x 3 root root 4096 Oct 31 2000 tftpboot
drwxrwxrwx 8 root root 4096 Dec 11 16:58 tmp
drwxr-xr-x 22 root root 4096 Oct 31 2000 usr
drwxr-xr-x 22 root root 4096 Oct 31 2000 var
Dong dau tién "total 108" cho biét tong sé khdi (1024 byte) trén dia luu trit cac file trong
danh sach (14*4+36+16=108).
Mbi dong tiép theo trinh bay thong tin vé mdi file hay thu muc con.
Khi g6 1énh: # Is [is]*
Cho danh sach céc file va thu muc con c6 tén bit dau béng hoac chir cai i hoac chir cai s
co trong thu muc hién thoi:
info-dir initlog.conf inittab services
shadow shadow- shells smb.conf
sysctl.conf syslog.conf
* Lénh tao thu muc
Cu phap 1énh: mkdir [tuy-chon] <thw-muc>
Lénh nay cho phép tao mot thu muc mdi néu thu muc d6 chua thyc sy ton tai. Dé tao
mét thu muc, can dac ta tén va vi tri cua n6 trén hé thong file (vi tri mac dinh 14 thu muc hién
thoi). Néu thu muc da ton tai, hé thong s& thong bao cho biét.

Cac tuy chon:
e -m, --mode=Mod : thiét 1ap quyén truy nhap Mod nhu trong 1énh chmod nhung
khong cho quyén rwXrwxrwx.
e -p, —-parents : tao cac thu muc can thiét ma khong théng bao 18i khi n6 di ton tai.
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--verbose : hién thi cac thong bao cho mdi thu muc duoc tao.
--help : dua ra trang tro giap va thoat.

Vi du: # mkdir /home/test
* Lénh x6a bé thu muc

Nhu da biét, Iénh mkdir dé tao ra mot thw myuc méi, va vé doi nglu thi Iénh rmdir dugc
dung dé x6a bo mot thu muyc.
Cu phap 1énh: rmdir [tUy-chon[ <thw-muc>
Co thé x6a bo bt ky thu myc nao néu co quyén d6. Luu ¥ rang, thu muc chi bi x6a khi
nod "rong", tic 1a khong ton tai file hay thu muc con nao trong do.
Khoéng ¢ céch gi khoi phuc lai cac thu muc da bi x6a, vi thé hdy chd y trude khi quyét
dinh x6a mot thu muc.
Céc tuy chon:

--ignore-fail-on-non-empty : bo qua céc 16i néu x6a mot thu muc khong rong.

-p, --parents : x6a bo mot thu muc, sau d6 1an luot x6a bo tiép cac thu muc ¢o trén
duong dan chta thu muc vira x6a. Vi dy, dong l1énh rmdir -p /a/b/c s& twong
duong véi ba dong 1énh rmdir /a/b/c, rmdir /a/b, rmdir /a (véi diéu kién cac thu
muc la réng).

--verbose : dua ra thong bao khi x6a mgt thu muc.

--help : hién thi trang tro gitup va thoat.

Vi du: # rmdir -p /test/test1/test2
* Lénh ddi tén thu muc

Cu phap 1énh: mv <tén-ci> <tén-mdai>

Lénh nay cho phép d6i tén mot thu muyc tir tén-cii thanh tén-méi.

Néu str dung Iénh mv dé doi tén mot thu muc v6i mot cai tén da duge dt cho mot file
thi 1é€nh s€ gap 1oi.

Néu tén moi trung véi tén mot thu muc dang ton tai thi noi dung cua thu myc duogc doi
tén s€ ghi dé 1én ndi dung cua thu muc trung tén.

3.4. Cac 1énh lam viéc véi file

3.4.1 Cdc kiéu file cé trong Linux

Trong Linux c6 rat nhiéu file khac nhau, nhung bao gio ciing ton tai mot sb kiéu file can
thiét cho hé dieu hanh va nguodi dung, dudi day gidi thi¢u lai mot so cac kiéu file co ban.

File ngwoi dung (user data file): 1a cac file tao ra do hoat dong cua nguoi dung
khi kich hoat cac chuong trinh tng dung twong tng. Vi du nhu céc file thuan van
ban, céc file co s& dir li¢u hay céc file bang tinh.

File h¢ théng (system data file): 1a cac file luu trit thong tin cta hé thong nhu:
céu hinh cho khoi dong, tai khoan cta ngudi ding, thong tin thiét bi... thuong
duoc cit trong cac tép dang vin ban dé nguoi dung co thé can thiép, stra doi theo
y minh.

File thuc hién (executable file): 1a cac file chira ma 1énh hay chi thi cho may tinh
thyc hién. File thuc hién luu trir duéi dang ma may ma ta kho co thé tim hiéu
dugc y nghia cta n6, nhung ton tai mot s6 cong cu dé "hiéu" dugce cac file d6. Khi
dung trinh g dung mc (Midnight Commander, chuong 8), file thuc hién duogc
bét dau boi ddu (*) va thuong c6 mau xanh luc.

Thar muc hay con goi la file bao ham (directory): la file bao ham cac file khac va
¢ cAu tao hoan toan twong tu nhu file thong thuong khac nén co thé goi 1a file.
Trong mc, file bao ham thuong c6 mau trang va bat ddu bang dau nga (~) hoic
dau chia (/). Vi du: /, lhome, /bin, /usr, /usr/man, /dev...
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o File thié’t‘ bi (device file): 1a file mo ta thiét b, dung nhw 14 dinh danh dé chi ra
thiet bi can thao tac. Theo quy udc, file thict bi dugce luu trit trong thu muc /dev.
Céc file thiét bi hay gip trong thu muc nay la tty (teletype - thiét bi truyén thong),
ttyS (teletype serial - thiét bi truyén thong nbi tiép), fdo, fd1,.. . (floppy disk- thiét
bi 0 dia mern) hdal hda2,... hdb1, hdb2,.. (hardlsk thiét bi 6 ctng theo chuin
IDE; a, b,... danl} so‘o dfa Vat,ly; 1,2, 3... dénh s0 0 logic). Trong mc, file thiét bi
c6 mau tim va bat dau bang dau cong (+).

e File lién két (linked file): 1a nhimg file chira tham chiéu dén c4c file khac trong hé
thong tép tin cua Linux. Tham chiu nay cho phep nguoi dung tim nhanh t6i file
thay vi toi vi tri nguyén thiy cua n6. Hon nita, nguoi ta c6 thé gan vao do cac
thong tin phu tro lam cho file nay c6 tinh nang tréi hon so voi tinh nang nguyén
thiy cua nd. Ta thay loai file nay giong nhu khai niém shortcut trong MS-
Windows98.

Khong gidng mot s6 hé diéu’hénh khac (nhu MS-DOS chang han), Linux quan ly thot
gian cua t¢p tin qua cac thong so thoi gian truy nhap (accesed time), thoi gian kién tao
(created time) va thoi gian stra doi (modified time).

3.4.2. Cac I¢nh tao file
Trong Linux c6 rat nhiéu cach dé tao file, sau day 1a cac cach hay duoc dung.
* Tao file véi Iénh touch
~ Lénh touch co nhiéu chuc nang, trong dé6 mot chire nang la gip tao file moi trén hé
thong: touch rat hiru ich cho viéc t6 chirc mét tap hop cac file mai.

Cu phap 1énh: touch <file>

~ Thye chat 1énh nay c6 tac dung dung dé cap nhat thoi gian truy nhap va sta chita lan
cuoil cua m@t ﬁlg&. Vi 1y do nay, céc file giluch tao bang 1énh tQuch déu dugc sap x€p theo thoi
gian stra doi. Néu su dung 1énh touch do6i voi mot file chua ton tai, chuong trinh s€ tao ra file
d6. St dung bat ky trinh soan thdo nao dé soan thao file mai.

* Tao file bang cich doi hudng diu ra cua 1énh (>)

Céch nay rat hitu ich néu mudn luu két qua ciia mot 1énh da thyc hién.
i Dé giri két qua ciia mot 1énh vao mot file, dung dau ">" theo nghia chuyén huéng 16i ra
chuan.
Vidu: #ls -l /bin > /nome/thu/lenhls

Linux tu dong tao néu file lenhls chua c6, trong truong hop nguoc lai, ndi dung file cit
s€ bi the cho boi két qua cua Iénh.

Néu mubn bd sung két qua vao cudi file thay vi thay thé ndi dung file, &t dung dau ">>".

* Tao file v6i 1énh cat

Lénh cat tuy don gian nhung rat hitu dung trong Linux. Chung ta ¢ thé st dung 1énh
nay dé lay thong tin tir dau vao (ban phim...) roi két xuat ra file hodc cac nguon khic (man
hinh...), hay dé xem ndi dung cua m¢t file... Phan nay trinh bay tac dung cta 1énh cat doi voi
viéce tao file.

Cu phap 1énh: cat > <file>

Theo ngam dinh, 1énh nay cho phép lay thong tin dau vao tir ban phim rdi xut ra man
hinh. Soan thdo ndi dung cua mot file bang Iénh cat tirc 1a da do6i hudng dau ra cua Iénh tur
man hinh vao mét file. Nguoi dung g6 ndi dung cua file ngay tai dau nhac man hinh va go
CTRL+d dé ket thiic viéc soan thao. Nhuoc diém ctia cach tao file nay 1a né khong cho phép
stra 181, vi du néu mudn stra mot 18i chinh ta trén mot dong, chi co cach 1a xéa dén vi tri cua
16i va 20 lai ndi dung vira bi x0a.

Vi du: # cat > /home/vd/newfile
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Sau khi soan thao xong, gd Enter va CTRL+d dé tro vé dau nhac lénh, néu khong g
Enter thi phai g6 CTRL+d hai lan.

C6 thé str dung ludn 1énh cat d& xem noi dung cua file vira soan thao:
3.4.3 Cac lénh thao tdc trén file

* Sao chep file
Lénh cp c6 hai dang nhu sau:
cp [tay-chen] <file-nguén>... <file-dich>
cp [tay-chen] --target-directory=<tha-muc> <file-nguon>...

Lénh nay cho phép sao file-ngudn thanh file-dich hoic sao chép tir nhiéu file-ngudn
vao mot thu muc dich (tham s6 <file-dich> hay <thu-muc>). Dang thtr hai 1a mét cach viét
khac dbi tht tu hai tham s6 vi tri.

Céc tuy chon:

e -a, --archive : giéng nhu -dpR (6 hop ba tham s -d, -p, -R, nhu duéi day).
e -b, --backup[=CONTROL] : tao file luu cho mdi file dich néu nhu nd dang ton
tai.
-d, --no-dereference : duy tri cac lién két.
-f, --force : ghi d¢ file dich dang ton tai ma khong nhéc nho.
-i, —-interactive : co théng bao nhic nho trude khi ghi de.
-1, --link : chi tao lién két giira file-dich tir file-ngudn ma khong sao chép.
-p, --preserve : duy tri cac thudc tinh cua file-ngudn sang file-dich.
-r : cho phép sao chép mot cach d¢ quy file thong thuong.
-R : cho phép sao chép mdt cach d¢ quy thu muc.
-s, --symbolic-link : tao lién két tuong trung thay cho viéc sao chép cac file.
-S, --suffix=<hau-t6> : bo qua cac hau t6 thong thudng (hodc dugce chi ra).
-u, --update : chi sao chép khi file ngudén méi hon file dich hodc khi file dich
chua co.
e -v, --verbose : dua ra thong bao vé tién trinh sao chép.
e --help : hién thi trang tro gitp va thoat.

File dich duoc tao ra c6 cung kich thudc va cic quyén truy nhap nhu file ngudn, tuy
nhién file dich c6 thoi gian tao lap 1a thoi diém thuc hién 1énh nén cac thudc tinh thoi gian s€
khéac.

Néu ¢ vi tri dich, mo ta ddy du tén file dich thi noi dung file ngudn s& dugc sao chép
sang file dich. Trong truong hgp chi dua ra vi tri file dich dugce dat trong thu muyc nao thi tén
ctia file ngudn s& 1a tén cua file dich.

‘ Néu st dung 1énh nay dé sao mot ‘Ehu’ muc, s€ co n}ét thong bao dugc dua ra cho biét

nguon 1a mot thu myc va vi vay khong thé dung 1énh cp dé sao chép.

Vi du sao chép nhiéu file cing mot luc vao mot thu muc.

# cp vd vd1l newdir

Luu y: D6i v6i nhiéu 1énh lam viéce véi file, khi gb 1énh ¢6 thé sir dung ky hidu mo ta
nhom dé xac dinh mot nhom file lam cho tang hi€u lyc cta cac 1énh do6.

* P6i tén file

Cu phap 1énh: mv <tén-ci> <tén-maoi>

Lénh nay cho phép ddi tén file tir tén cii thanh tén méi.

Vi du: # mv vd newfile

Trong trudng hop file newfile da ton tai, ndi dung cua file vd s& ghi dé 1én ndi dung ciia
file newfile.
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* Xoa file

Lénh rm 1a 1énh rat "nguy hiém" vi trong Linux khong c6 1énh khéi phuc lai nhimg gi
d4 x0a, vi thé hay cin trong khi sir dung 1énh nay.

Cu phap 1énh: rm [tuy-chon] <file>...

Lénh rm cho phép x6a bo mdt file hoac nhiéu file.

Cac tuy chon:

e -d, --directory : loai b lién két ctia thu muc, ké ca thu muc khong rgng. Chi ¢6 siéu

nguoi dung méi dugce phép dung tuy chon nay.

o -f, --force : bo qua céc file (xac dinh qua tham s file) khong ton tai ma khong can
nhac nhd.
-i, --interactive : nhic nhé trude khi x6a bé mét file.
-1, -R, --recursive : x6a bd ndi dung ctia thu muc mot cach d¢ quy.
-V, --verbose : dua ra cac thong bao vé tién trinh x06a file.
--help : hién thi trang trg gitp va thoat.

Lénh rm cho phép x6a nhiéu file cing mét luc bang cach chi ra tén cia cac file can x06a
trong dong 1énh (hoac dung ky kiéu mo ta nhom).

* L.énh dém tir va dong trong file

Cu phap 1énh: wc [tuy-chon] [file]...

Lénh hién ra s6 luong dong, s6 lugng tir, s6 luong ky tur co trong moi file, va mot dong
tinh tong néu co nhiéu hon mét file dugc chi ra. Néu khong c6 tiiy chon nao thi mic dinh dua

ra ca sd dong, s tir va s6 ky tu. Ngam dinh khi khong c6 tén file trong 1énh thi s& doc va dém
trén thiét bi vao chuan.

Cac tuy chon:

-C, --byte, --chars : dua ra $b ky tu trong file.

-1, --lines : dua ra sé dong trong file.

-L, --max-line-length : dua ra chiéu dai ctia dong dai nhat trong file.
-W, --words : dua ra s tir trong file.

e --help : hién thi trang trg giup va thoat.

* Lénh loai bé nhitng dong khdéng quan trong

Trong mét sd truong hop khi xem ndi dung mot file, chung ta th?w cO mot s(:) cac thong
tin bi trung 1ap, vi du cac dong trong hodc cac dong chira ndi dung giong nhau. B¢ dong thoi
lam gon va thu nho kich thudc cua file, co thé sir dung 1€nh uniq dé liét ké ra ndi dung file
sau khi da loai bd cac dong trung lap.

Cu phap 1énh: uniq [tuy-chon] [input] [output]

Lénh uniq s€ loai bo cac dong trung lap ké nhau tu input (thiét bi vao chuan) va chi gitr
lai mot dong duy nhét trong s6 cac dong tring lip rdi dwa ra output (thiét bi ra chuén).

Céc tuy chon:

e -C, --count : dém va hién thi s6 1an xuat hién ctia cic dong trong file.

e -d: hién thi 1én man hinh dong bi tring lip.

e -u: hién thi n6i dung file sau khi x6a bo toan bd cac dong bi trung lip khong giit
lai mdt dong nao.

e -i: hién thi ndi dung file sau khi x6a bo cac dong tring lp va chi giir lai duy nhat
mot dong c6 ndi dung bi trung lap.

e -D: hién thi tit ca cac dong tring lap trén man hinh.

Néu str dung 1énh uniq trén mét file khong cé cac dong trung lip thi 1énh khong co tac
dung.
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* Sip x&p nodi dung file

sort 14 1énh doc cac thong tin va sap xép ching theo thir tu trong bang chir cai hoic theo
thtr tu dugc quy dinh theo cac tuy chon cua Iénh.

Cu phap 1énh: sort [tuy-chon] [file]...

Hién thi n(f)i‘dung sau ,khi §ép Xép cua mot hO%iC nhiéu file ra thiét bi ra chuan la tac dung
cua 1énh sort. Ngdm dinh sap x€p theo thir ty tir dién cua cac dong co6 trong cc file (ting chir
cai theo bang chir h¢ thong (chang han ASCII) va ké tur vi tri dau tién trong cac dong).

Céc tuy chon:

+<561> [-<s62>] : Hai gia tri s61 va s62 xac dinh "khoa" sip xép cua cac dong,
thuc chat léy XAu con tir vi tri s61 t6i vi tri 62 cta cac dong dé so sanh léy thar tu
sdp xép cac dong. Néu $62 khong co thi coi 1a hét cac dong; néu s62 nho hon s61
thi bd qua lya chon nay. Chu y, néu c6 $62 thi phai cach s01 it nhat mot dau cach.
-b : bd qua cac du cach dung trude trong pham vi sap xép.

-C : kiém tra néu file da sap xép thi thoi khong sap xép nira.

-d : xem nhu chi ¢6 cac ky tu [a-zA-Z0-9] trong khoa sap xép, cac dong c6 cac Ky
tu dac biét

(ddu cach, ?...) duoc dua 1én dau.

-f : sép xép khong phén biét chit hoa chir thudng.

-n : sdp xép theo kich thude cua file.

-r : chuyén doi thir ty sap xép hién thoi. Vi du, mudn sap xép file vdsort

3.4.4 Cac lénh thao tdc theo nji dung file
* Xéc dinh kiéu file

Cu phap 1énh: file [tuy-chon] [-f file] [-m <file-dnh>...] <file>...

Lénh file cho phép xac dinh va in ra kiéu thong tin chura trong file. Lénh file s& 1an luot
kiém tra tir kiéu file hé thong, kiéu file magic (vi du file mé ta thiét bi) roi dén kiéu file van
ban théng thudng. Néu file dugc kiém tra thoa man mot trong ba kiéu file trén thi kiéu file s&
dugc in ra theo cac dang co ban sau:

text: dang file van ban thong thuong, chi chira cdc ma ky tu ASCIIL.
executable: dang file nhi phan kha thi.
data: thudng 1a dang file chira ma nhi phan va khong thé in ra dugc.

Cac tuy chon:

-b : cho phép chi dua ra kiéu file ma khong dua kém theo tén file.

-f tén-file : cho phép hién thi kiéu cia cac file co tén tring v&i ndi dung trén mdi
dong trong file tén-file. Dé kiém tra trén thiét bi vao chuan, str dung dau "-".

-z : xem kiéu cua file nén.

* Xem ndi dung file

O phan trudc, ching ta da ¢ dip 1am quen vé6i 1énh cat thong qua tac dung tao file ciia
Iénh. Phan nay gidi thi€u tac dung chu yéu cua 1é€nh cat: do 1a tac dung xem ndi dung cia mot

file.

Cu phap 1énh: cat [tuy-chen] <tén file>
Céc tuy chon:

-A, --show-all : giéng nhu tuy chon -VET.

-b, --number-nonblank : hién thi thém sb thtr tur trén mdi dong (b qua dong
trong).

-¢ : giéng nhu tiry chon -VE.

-E, --show-ends : hién thi ddu "$" tai cubi mdi dong.

-n, --number : hién thi s6 thir ty cia mdi dong (ké ca dong tréng).
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-s : néu trong nodi dung file c6 nhiéu dong trong thi s& loai bo bot dé chi hién thi
mot dong tréng.

-t : giébng nhu -vT,

-T, --show-tabs : hién thi ddu TAB dué6i dang "I

-v, --show-nonprinting : hién thi cac ky tuy khong in ra dugc ngoai trir LFD va
TAB.

--help : hién thj trang tro gilp va thoat.

* Xem ndi dung cac file 16n

Lénh cat cho phép xem ndi dung cua mét file, nhung néu file qua 16n, ndi dung file s&
tréi trén man hinh va chi c6 thé nhin thiy phan cubi cia file. Linux c6 mot 1énh cho phép c6
thé xem ndi dung ctia mét file 16n, d6 1a 1énh more.

CU phap 1énh: more [-dIfpcsu] [-s6] [+/xaumdu] [+dong-sé] [file...]
Lénh more hién thi ndi dung cua file theo timg trang man hinh.

Cac lya chon:

-sb : x4c dinh s6 dong ndi dung cua file dugc hién thj (36).

-d : trén man hinh s& hién thi cac thong bao giup nguoi ding cach sir dung d6i
vo1 1énh more,

vi nhu [ Press space to continue, "q" to quit .], hay hién thi [Press "h" for
instructions .] thay thé cho tiéng chudng canh bao khi bAm sai mot phim.

-1 : more thudng xem ~L 1a mot ky tu ddc biét, néu khong cé tiiy chon nay, 1énh
s& dung tai dong dau tién co chtra ~L va hién thi % noi dung di xem duoc ("L
khong bi mét), nhan phim space (hoac enter) dé tiép tuc. Néu ¢ tuy chon -I, ndi
dung cua file s& dugc hién thi nhu binh thuong nhung & mot khudn dang khac,
tire 1a dau AL s& mét va trude dong c6 chira ~L s& c6 thém mot dong tréng.

-p : khong cudn man hinh, thay vao d6 1a x6a nhiing gi c6 trén man hinh va hién
thi tiép noi dung file.

-¢ : khong cuon man hinh, thay vao d6 x6a man hinh va hién thi noi dung file bat
dau tir dinh man hinh.

-s : X0a bt cac dong tréng lién nhau trong ndi dung file chi giir lai mot dong.

-u : b6 qua dau gach chan.

+/xAumau : tiy chon +/XAumau chi ra mot chudi s& duoc tim kiém trudc khi
hién thi mdi file.

+dong-sd : bat dau hién thi tir dong thr dong-sd.

* Xem qua ndi dung file

Céac doan trudc cho biét cach thic xem ndi dung cua mét file nho 1€nh cat hay more.
Trong Linux ciing ¢ cac 1énh khac cho nhiéu cach thire @€ xem ndi dung ctia mét file. Trude
hét, ching ta hay lam quen véi 1énh head.

Cu phap 1énh: head [tuy-chon] [file]...

Lénh nay méc dinh s& dua ra man hinh 10 dong dau tién ctia mdi file. Néu c6 nhiéu hon
mot file, thi lan luot tén cua file va 10 dong ndi dung dau tién s€ dugc hién thi. Néu khdng co
tham s0 file, hodc file 1a dau "-", thi ngam dinh s& doc tur thiét bi vao chuan.

Céc tuy chon:

-c, --bytes=c& : hién thi c& (sd nguyén) ky tu dau tién trong ndi dung file (¢& c6
thé nhan gia trj 12 b cho 512, k cho 1K, m cho 1 Meg)

-n, --lines=n : hién thi n (s6 nguyén) dong thay cho 10 dong ngam dinh.

-q, --quiet, --silent : khong dua ra tén file & dong dau.

-v, --verbose : ludn dua ra tén file & dong dau.

—-help : hién thj trang tro gitip va thoat.
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* Xem qua ndi dung file

Cu phap 1énh: tail [tuy-chon] [file]...
_ Lénh tail ngam dinh dua ra man hinh 10 dong cubi trong ndi dung cua cc file. Néu c6
nhiéu hon mét file, thi 1an lugt té€n cua file va 10 dong cudi s€é dugc hién thi. Néu khong co
tham s0 file, hodc file 1a dau "-" thi ngdm dinh s€ doc tur thi€t bi vao chuan.

Céc tuy chon:

--retry : cd ging m& mot file khé truy nhap khi bit ddu thyc hién 1énh tail.

-c, --bytes=n : hién thi n (s6) ky tu sau cung.

-f, --follow[={name | descritptor}] : sau khi hién ndi dung file s¢ hién thong tin
vé file: -f, -- follow, va --follow=descriptor la nhu nhau.

-n, --lines=n : hién thi n (s6) dong cudi cung cua file thay cho 10 dong ngdm
dinh.

--max-unchanged-stats=n : hién thi tai liéu vé file (ngam dinh n 12 5).
--max-consecutive-size-changes=n : hién thi tai liéu vé file (ngdm dinh n 1a
200).

--pid=PID : két hop véi tity chon -f, cham dirt sau khi tién trinh c6 chi s6 = PID
loi.

-q, --quiet, --silent : khong dua ra tén file & dong dau trong ndi dung duoc hién
thi.

-s, --sleep-interval=k : két hop véi tiry chon -f, dimg K gidy gitta cac hoat dong.
-v, --verbose : ludn hién thi tén cua file.

--help : hién thi trang trg giup va thoat.

* Thém sd thit tu ciia cdc dong trong file

Cu phap 1énh: nl [tuy-chon] <file>
Lénh nay s€ dua ndi dung file ra thiét bi ra chpén, véi s thi tu cua dong dqqc thém
vao. Néu khong c6 file (tén file), hodc khi file 1a dau "-", thi doc ndi dung tir thiét bi vao

chuan.

Céc tuy chon:

-b, --body-numbering=STYLE : sir dung kiéu STYLE cho viéc danh thtr tu cac
dong trong ndi dung file. C6 cac kiéu STYLE sau:

o a:danhsod tat ca cac dong ké ca dong tréng;

o t:chidanh s cac dong khong tréng;

o n:khong danh s6 dong.
-d, --section-delimiter=CC : sir dung CC dé danh s trang logic (CC 1a hai ky tu
xac dinh pham vi cho vi¢c phan trang logic).
-f, --footer-numbering=STYLE : str dung kiéu STYLE dé danh sé cac dong
trong ndi dung file (mot cau co6 thé c6 hai dong...).
-h, --header-numbering=STYLE : str dung kiéu STYLE dé danh s cac dong
trong ndi dung file.
-1, -;page-increment:sé : danh s6 th tu cia dong theo cdp s cong co cong sai
la so.
-1, --join-blank-lines=sé :nh6m s6 d(‘)ng tréng vao thanh mot dong tréng.
-n, --number-format=khudn : chén s6 dong theo khudn (khuon: In - can trai,
khong c6 s6 0 & dau; rn - can phai, khong ¢ s6 0 ¢ dau; rz - can phai va co s6 0
& dau)
-p, --no-renumber : khong thiét 1ap lai s6 dong tai moi trang logic.
-S, --number- -separator= Xau : thém chudi Xau vao sau s6 thu tu ciia dong.
-v, --first-page=s : s6 dong dau tién trén mdi trang logic.
-w, --number-width=s : hién thi sb thi tu ctia dong trén cot thir s6.
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e --help : hién thi trang trg gitip va thoat.
* Tim su khéc nhau giira hai file
Cu phap 1énh: diff [tuy-chon] <filel> <file2>
Trong trudng hop don gian, 1énh diff s& so sanh ndi dung cta hai file. Néu filel 1a mot
thu muc con file2 la mot file binh thuong, diff s€ so sanh file 6 tén trung vai file2 trong thu
muc filel voi file2.

Néu ca filel va file2 déu 1a thu muc, diff s& thuc hién su so sanh lan luot cac file trong
ca hai thu muc theo thu tu tir a-z (sy so sanh nay s€ khong dé qui néu tuy chon -r hoac --
recursive khong duoc dua ra). Tat nhién so sanh gitra hai thu myc khong thé chinh xac nhu
khi so sanh hai file.

Cac tuy chon:

-a: xem tat ca cac file & dang vin ban va so sanh theo timg dong.
-b: bo qua sy thay ddi vé sb lugng cua ky tu trong.
-B: b qua moi su thay doi ma chi chén hodc xo04 cic dong trong.
--brief: chi thong bao khi cé sy khac nhau ma khong dua ra chi tiét ndi dung
khac nhau.
e -d: tim ra sy khac biét nho (tuy chon nay co thé lam cham toc d6 1am viéc cua
1énh diff).
o --exclude-from=file: khi so sanh thu muc, bo qua cac file va cac thu muc con cé
tén phu hop véi mau cé trong file.
-I: so sanh khong biét chit hoa chir thuong.
-r: thuc hién so sanh d¢ qui trén thu muc.
-s: thong bao khi hai file 1a giong nhau.
-y: hién thi hai file canh nhau dé d& phan biét sy khac nhau.
3.4.5 Cac lénh tim file
* Tim theo ndi dung file

Lénh grep ciing nhu 1énh Is 14 hai 1énh rit quan trong trong Linux. Lénh nay c6 hai tac
dung co ban nhu sau:

e Loc dau ra cia mot 1énh:
<lgnh> | grep <mdu lgc>
e Tim dong chira miu da dinh trong file duoc chi ra:
grep [ty-chon] <méu-loc> [file]
Lénhq grep hién thi tat ca cac dong c6 chua méy-loc trong file dugc chi ra (hodc tu thiét
bi vao chuan néu khong c6 file hodc file c6 dang la dau "-")

Cac tuy chon:
e -G, --basic-regexp : xem mau loc nhu mot biéu thirc thong thudng. Diéu nay 1a
ngam dinh.

e -E, --extended-regexp : xem mau loc nhu mét biéu thirc mé rong.

e -F, --fixed-strings : xem mau nhu mot danh sach cac xau c¢b dinh, dugc phan ra
bdi cac dong mdi. Ngoai Iénh grep con co hai Iénh 1a egrep va fgrep. egrep
tuong tu nhu 1€nh grep -E, fgrep tuong tu véi 1énh grep -F .

Lénh grep con cé cac tuy chon sau:

e -A NUM, --after-context=NUM : dua ra NUM dong noi dung tiép theo sau
dong c6 chtra mau.

e -B NUM, --before-context=NUM : dua ra NUM dong ndi dung trudc dong cod
chira mau.
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-C [NUM], --context[=NUM] : hién thi NUM dong (méc dinh 1a 2 dong) ndi
dung.

-NUM : gibng --context=NUM dua ra cac dong ndi dung trudc va sau dong c6
chtra mau. Tuy nhién, grep s& khong dwa ra dong nao nhiéu hon mot lan.

-b, --byte-offset : hién thi dia chi twong déi trong file dau vao truéc mdi dong
duoc duara

-c, --count : dém s6 dong tuong tmg chira mau trong file dau vao thay cho viéc
hién thi cac dong chtra mau.

-d ACTION, --directories=ACTION : néu dau vao la mot thu muc, st dung
ACTION dé xtr Iy n6. Mac dinh, ACTION la read, tirc 1a s€ doc ndi dung thu
muc nhu mot file thong thuong. Néu ACTION la skip, thu muc sé bi bo qua.
Néu ACTION la recurse, grep sé& doc ndi dung cua tat ca cac file bén trong thu
muc (d¢ quy); tuy chon nay twong duong voi tuy chon -r.

-f file, --file=file : 1dy cac mu tir file, moét mau trén mot dong. File tréng chira
dung cac mau rong, va cac dong dua ra ciing 1a cac dong tréng.

-H, --with-file : dua ra tén file trén mdi dong chira mau twong tng.

-h, --no-filename : khong hién thi tén file kém theo dong chira mau trong trudng
hop tim nhiéu file.

-i : hién thi cac dong chira mau khong phan biét chir hoa chir thudng.

-1 : dua ra tén cac file tring véi mau loc.

-n, --line-number : thém s6 th tu ctia dong chira mAu trong file.

-r, --recursive : doc tat ca cac file c6 trong thu muc (dé quy).

-s, --N0-messages : bo qua cac thong bao 16i file khong doc duoc hoic khong
ton tai.

-v, —-invert-match : hién thi cac dong khong chira mau.

-w, --word-regexp : chi hién thi nhitng dong c6 chira mau loc 1a mot tir tron
ven.

-X, --line-regexp : chi hién thi nhiing dong ma ndi dung tring hoan toan véi mau
loc.

* Tim theo céc dic tinh cua file

Céc doan trén day da gidi thiéu cach thirc tim file theo ndi dung véi cac 1é€nh grep,
egrep va fgrep. Linux con cho phép nguoi dung sir dung mot cach thire khac day nang luc, do
la str dung 1énh find, 1énh tim file theo cac thudc tinh cua file. Lénh nay c6 mdt sy khac biét
so voi cac 1énh khac, do6 1a cac tuy chon cua Iénh 1a mot tir chtr khong phai mdt ky tu. Diéu
kién can doi voi Iénh nay 1a chi ra dugc diém bat dau cua viéc tim kiém trong hé thong file va
nhitng quy tac can tuan theo cua viéc tim kiém.

Ct phép 1énh: find [dwong-ddn] [biéu-thic]

Lénh find thuc hién viéc tim kiém file trén cdy thu muc theo biéu thic duoc dua ra.
Mac dinh dwong dan la thu muc hién thoi, biéu thac la -print.

Biéu thirc c6 thé cb nhing dang sau:

Cac toan ti: ( EXPR ); ! EXPR hoiac -not EXPR; EXPR1 -a EXPR2 hoac

EXPR1 —-and EXPR2; EXPR1 -0 EXPR2 hoac EXPR1 -or EXPR2; va

EXPR1, EXPR2

Cac tuy chon 1€nh: tat ca cac tuy chon nay ludn tra vé gia tri true va dugc dat o

dau biéu thirc

o -daystart : do thoi gian (-amin, -atime, -cmin, -ctime, -mmin, -mtime).

o -depth : thuc hién tim kiém tir ndi dung bén trong thu muc trude (mic dinh
viéc tim kiém duoc thuc hién bat dau tai géc cay thu muc c6 chua file can
tim).
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o

-follow : (tiiy chon nay chi 4p dung cho thu muc) néu c6 tiry chon nay thi cac
lién két tuong trung c6 trong mot thu muc lién két s€ duogc chi ra.
-help, --help : hién thi két qua cua 1€nh find va thoat.

¢
o Cac test

o -amin n : tim file dugc truy nhap n phut trudc.

o -atime n : tim file dugc truy nhap n*24 gio trudce.

o -Cmin n : trang thai cua file dugc thay d6i n phut trude day.

o -ctime n : trang thai cua file duoc thay d6i n*24 gid trude day.

o -empty : file rong va hodc 1a thu myc hoic 14 file binh thuong.

o -fstype kiéu : file thudc hé théng file véi kiéu.

o -gid n : chi s nhom cua file 13 n.

o -group nhom : file thudc quyén s hitu cia nhom.

o -links n : file c6 n lién két.

o -mmin n : dir liéu cua file dugce stra 1an cudi vao n phut trude day.

o -mtime n : dir liéu cua file dugc stra vao n*24 gio trude day.

o -name mau : tim kiém file c6 tén 1a mau. Trong tén file c6 thé chira ca cac ky

o O

©)
@)

tu dai dién nhu
dau """
-type kiéu : tim céc file thudc kiéu v6i kiéu nhan céac gid tri:
- b: dic biét theo khbi
- c: dac biét theo ky tu
- d: thu muc
- p: pipe
f: file binh thuong
I: lién két twong trung
s: socket
-uid n: chi s6 ngudi s6 hitu file 1a n.
-user tén-nguoi: file dugc so hiru boi nguoi dung tén-nguoi.

e (Cac hanh dong

o

O

-exec [énh : tuy chon nay cho phép két hop lénh find voi mot 1énh khac dé c6
dugc thong tin nhiéu hon vé cac thu muc c6 chia file can tim. Ty chon exec
phai str dung dau {} - n6 s& thay

thé cho tén file twong mg, va dau '\' tai cudi dong 1énh, (phai c6 khoang trong
gitta {} va'\"). Két thuc lénh 1a dau ;'

-fprint file : hién thi day du tén file vao trong file. Néu file khong ton tai thi
s& dugce tao ra, néu

d3 t6n tai thi s& bi thay thé noi dung.

-print : hién thi day du tén file trén thiét bi ra chuan.

-Is : hién thi file hién thoi theo khudn dang: liét ké danh séch dﬁy du kém ca
s6 thu muc, chi s6 cia mdi file, v6i kich thudce file duoc tinh theo khdi
(block).

3.5 Nén va sao luu cac file

3.5.1 Sao luu cac file (Iénh tar)
Mot van d& rat quan trong trong viéc sao luu d6 1a lya chon phuong tién sao luu. can
phai quan tam dén gia ca, do tin cdy, toc do, ich loi cling nhu tinh kha dung cua cac phuong

tién sao luu.

C6 rat nhiéu cac cong cu c6 thé dugc sir dung dé sao luu. Cac cong cu truyén thong 1a
tar, cpio va dump (cong cu trong tai liéu nay la tar). Ngoai ra con rat nhiéu cac cong cu khac
c6 thé Iya chon tily theo phuong tién sao luu c6 trong hé thong.
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C6 hai kiéu sao luu 1a sao luu theo kiéu toan bo (full backup) va sao Iuu theo kiéu ting
dan (incremental backup). Sao luu toan bo thuc hién viéc sao moi thtr trén hé thong file, bao
gOm tat ca céc file. Sao luu ting dan chi sao luu nhimg file duoc thay d6i hodc duoc tao ra ké
tir dot sao luu cudi cung.

Cu phap 1énh: tar [tuy-chon] [<file>,...] [<thw-muc>,...]

Lénh (chwong trinh) tar duoc thiét ké dé tao 1ap moét file luu trit duy nhét. Véi tar, c6
thé két hop nhiéu file thanh mét file duy nhét c6 kich thudc 16n hon, diéu nay sé& gitip cho viée
di chuyén file hodc sao luu bang tir tré nén dé& dang hon nhiéu.

Céc tuy chon:

e -C, --Create : tao file luu trir moi.
e -d, --diff, --compare : tim ra su khac nhau gitta file luu trir va file hé théng duoc
luu trix.
--delete : x0a tir file luu trir (khong str dung cho bang tir).
-r, --append : chén thém file vao cudi file luu tri.
-t, --list : liét ké ndi dung ctia mot file luu trir.
-u, --update : chi thém vao file luu trir cac file méi hon cac file da co.
-X, --extract, --get : tach cac file ra khoi file luu trir.
-C, --directory tén-thu-muc : thay doi dén thu muc c6 tén 1a tén-thu-muc.
--checkpoint : dua ra tén thu muc khi doc file luu trit.
-f, --file [HOSTNAME:]file : tiiy chon nay xac dinh tén file luu trir hodc thiét bi
Iuu trix 14 file (néu khong co tiiy chon ndy, méc dinh noi luu trir 13 /dev/rmt0).
-h, --dereference : khong hién céc file lién két ma hién cac file ma chiing tro toi.
e -k, --keep-old-files : giit nguyén céc file luu trit dang ton tai ma khong ghi deé
file luu trir mai 1én chdng.
o -K, --starting-file file : bét dau tai file trong file luu trir.
e -l --one-file-system : tao file luu trit trén hé thong file cuc bo.
e -M, --multi-volume : tuy chon nay duogc st dung khi dung luong cua file can
sao Iru 13 16n va khong chira hét trong mot don vi luu trit vat 1y.
e -N, --after-date DATE, --newer DATE : chi luu trir cac file méi hon cac file
dugc luu trir trong ngay DATE.
e --remove-files : xoa file gdc sau khi di sao luu ching vao trong file luu trix.
e --totals : dua ra tong sd byte duoc tao boi tity chon --create.
e -v, --verbose : hién thi danh sach céc file da dugc xu 1y.

3.5.2 Neén dir liéu

Viéc sao luu rat ¢ ich nhung dong thdi né ciing chiém rat nhiéu khong gian can thiét dé
sao luu. Dé giam khong gian luu triv can thiét, c6 thé thuc hién viéc nén dir lidu trude khi sao
luu, sau do thyce hién viéc gidi nén dé nhan lai noi dung trude khi nén.

Trong Linux c¢6 kha nhiéu cach dé nén dit liéu, tai lidu nay gidi thiéu hai phuong cach
pho bién 1a gzip va compress.
* Nén, giai nén va xem ndi dung cac file véi 1énh gzip, gunzip va zcat

Cu phap cac 1énh:
gzip [tuy-chon] [ -S suffix ] [ < file> ]
gunzip [tuy-chon] [ -S suffix ] [ <file> ]
zcat [tuy-chon] [ <file> ]
~ Lénh gzip s€ lam giam kich thudce cua file va khi str dung 1énh nay, file gbc sé& bi thay
the boi file nén voi phan mo rong 1a .gz, cac thong tin khac lién quan dén file khong thay doi.
Néu khoéng c6 tén file nao duoc chi ra thi théng tin tir thi€t bi vao chuan s& dugc nén va giri ra
thiét bi ra chuan. Trong mdt vai truong hop, 1€nh nay s€ bo qua lién két tuong trung.
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Néu tén file nén qua dai so véi tén file gc, gzip s& cit bo bot. gzip s& chi cit phan tén
file vuot qua 3 ky tu (cac phan duoc ngin cach véi nhau boi diu cham). Néu tén file gdm
nhiéu phan nho thi phan dai nhét s& bi cat bo. Vi du, tén file 1a gzip.msdos.exe, khi duoc nén
s€ co tén la gzip.msd.exe.gz.

File duoc nén c6 thé dugc khoi phuc tro lai dang nguyén thé véi 1énh gzip -d hodc

gunzip.

V6i 1énh gzip c6 thé giai nén mot hodc nhiéu file c6 phan mo rong 1a .9z, -9z, .z, -z, _z
hodc .Z... gunzip dung dé giai nén cac file nén bang 1énh gzip, zip, compress, compress -H.
Lénh zcat duoc st dung khi mudn xem noi dung mot file nén trén thiét bi ra chuan.

Cac tuy chon:

-c, --stdout --to-stdout : dwa ra trén thiét bi ra chuan; giit nguyén file gbc khong
cé su thay ddi. Néu c6 nhiéu hon mét file diu vao, du ra s& tuan tu 13 cac file
duoc nén mét cach doe lap.
-d, --decompress --uncompress : giai nén.
-f, --force : thyc hién nén hodc giai nén tham chi file c6 nhiéu lién két hoic file
tuong ung thuc sy da tdn tai, hay dir liéu nén dugc doc hodc ghi trén thiét bi dau
cubi.
-h, --help : hién thi man hinh trg gitp va thoat.
-1, -list : hién thi nhitng thong tin sau ddi voi mét file duge nén:

o compressed size: kich thudc cua file nén

o uncompressed size: kich thudc cua file dugc giai nén

o ratio: ty 1& nén (0.0% néu khong biét)

o uncompressed_name: tén cua file dugc giai nén
Néu két hop véi tiy chon --verbose, cac thong tin sau s& dugc hién thi:

o method: phuong thirc nén

o crc: CRC 32-bit cho dit li¢u dugc giai nén

o date & time: thoi gian cac file dugc giai nén
Néu két hop véi tuy chon --name, tén file dugc giai nén, thoi gian giai nén dugc
luu trir trong file nén
Néu két hop véi tiy chon --verbose, téng kich thudc va ty 1€ nén cua tat ca cac
file s& dugc hién thi
Néu két hop véi tiry chon --quiet, tidu dé va tong s6 dong cua cac file nén khong
dugc hién thi.
-n, --no-name : khi nén, tiy chon nay s& khong luu trit tén file gbc va thoi gian
nén, (tén file gdc s& ludn dugc luu néu khi nén tén ciia né bi cat bo). Khi giai
nén, tiy chon nay s& khong khoi phuc lai tén file gbc cling nhu thoi gian thuc
hién viéc nén. Tuy chon nay dugc ngém dinh.
-N, --name : tuy chon nay nguogc véi tuy chon trén (-n), n6d hitu ich trén hé
théng co su giéi han vé do dai tén file hay khi thoi diém nén bi mat sau khi
chuyén ddi file.
-q, --quiet : bo qua moi canh bao.
-r, --recursive : nén thu muc.
-S .suf, --suffix .suf : sir dung phan mé rong .suf thay cho .gz. Bét ky phan mo
rong nao ciing ¢ thé duoc dua ra, nhung cac phan mo rong khac .z va .z sé bi
ngan chin dé tranh su 16n x6n khi cac file dugce chuyén dén hé thong khac.
-t, —-test : tiy chon nay duoc sir dung dé kiém tra tinh toan ven cua file dugc nén
-v, --verbose : hién thj phén tram thu gon ddi v&i mdi file duge nén hodc giai
nen
-#, --fast, --best : diéu chinh téc do ctia viéc nén bang cach sir dung déu #,
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o Néu -# 1a -1 hoac --fast thi sir dung phuong thirc nén nhanh nhét (less
compression),

o Néu la -9 hoac --best thi s€ dung phuong thirc nén cham nhat (best
compression).

o Ngam dinh muc nén 1a -6 (day 1a phuong thirc nén theo toc do nén cao).

* Nén, gidi nén va xem file véi cdc 1énh compress, uncompress, zcat

Cu phap cac 1énh:

compress [tuy-chon] [<file>]
uncompress [tuy-chon] [<file>]
zcat [tuy-chon] [<file>]

Lénh compress lam giam kich thudc cua file va khi st dung 1énh nay, file géc s€ bi
thay thé bdi file nén voi phan mé rong 1a .Z, cac thong tin khac lién quan dén file khong thay
d6i. Néu khong c6 tén file nao duoc chi ra, thong tin tir thiét bi vao chuan s€ dugc nén va giri
ra thiét bi ra chuan. Lénh compress chi st dung cho cac file thong thuong. Trong mot vai
truong hop, nod s€ bd qua lién két tuong trung. Néu mot file cd nhicu lién két ciing, compress
bo qua viéc nén file do trir khi c6 tiy chon -f. Cac tuy chon:

e -f: néu tuy chon nay khong dugc dua ra va compress chay trong ché do nén
trudce, nguoi dung s€ dugce nhac khi céc file da thyuc su ton tai va cé theé bi ghi de.
Céc file dugc nén co theé dugce khoi phuc lai nho viée st dung Iénh uncompress.

e -C: tuy chon nay sé& thuc hi¢n viéc nén hodc gidi nén réi dua ra thiét bi ra chuan,
khong c6 file nao bi thay doi.

Lénh zcat twong duong vé1 uncompress -. zcat thuc hién viée giai nén hodc 1a cac file
dugc liét ké trong dong 1énh hodc tir thi€t bi vao chuan dé dwa ra dir liéu duogc giai nén trén
thiét bi ra chuan.

e -r:néu tuy chon nay dugc dua ra, compress s€ thuc hién viéc nén cac thu muyc.
e -V : hién thi ty 1¢ giam kich thudc cho mdi file duoc nén.

CAU HOI VA BAI tAP

Trinh bay dac trung cua hé quan ly file.
Trinh bay khai niém va céu trac siéu khbi
Trinh bay khai niém va cau tric inode

=

Trinh bay tén va tadc dung cua cac thu myc déc biét trong Linux

o bk

Thyc hanh céc 1€nh lién quan dén hé théng file
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CHUONG 4. QUAN TRI HE THONG VA NGUOI DUNG

4.1. Quan tri nguwoi dung
4.1.1. Tai khodn ngwoi dung

Nhu di biét, trong hé diéu hanh da nguoi dung, can phan biét nguoi dung khac nhau do
quyén sé hitu cac tai nguyén trong hé thong, chang han nhu, méi ngudi dung c6 quyén han
v6i file, qua trinh cta riéng ho. Piéu nay van rat quan trong thdm chi ca khi may tinh chi c6
mot nguoi sir dung tai mot thoi diém. Moi truy cap hé théng Linux déu théng qua tai khoan
ngudi ding. Vi thé, mdi nguoi str dung duoc gin véi tén duy nhét (43 duoc dang ky) va tén
d6 dugc sir dung dé ding nhap. Tuy nhién mot nguoi dung thyuce su co thé c6 nhiéu tén ding
nhap khac nhau. Tai khoan nguoi dung c6 thé hiéu 1a tat ca cac file, cac tai nguyén, va cac
thong tin thudc vé ngudi ding do.

Khi cai dat h¢ diéu hanh Linux, dang nhép root s& duoc tu dong tao ra. Pang nhép nay
dugc xem 13 thudc vé siéu ngudi dung (nguoi dung cap cao, nguoi quan tri), vi khi dang nhap
voi tu cach nguoi dung root, c6 thé lam bét ctr diéu gi mudn trén hé thong T6t nhét chi nén
dang nhap root khi thuc sy can thiét, va hiy dang nhap vao hé théng voi tu cach 1a mot nguoi
dung binh thuong.

Noi dung chuong nay gi6i thiéu cac 1énh dé tao mot nguoi dung mai, thay doi thude
tinh cua mét nguoi dung ciing nhur x6a bo mot nguoi dung. Luu y, chi co thé thuc hién duoc
cac lénh trén néu c6 quyén cua mdt si€u nguoi dung.

4.1.2. Cac Iénh co bdn qudn ly nguoi dung

Nguoi dung duoc quan ly thong qua tén nguoi dung (thue ra la chi so ngudi dung).
Nhan hé théng quan 1y ngudi ding theo chi sd, vi viéc quan ly theo chi s6 s& dé dang va
nhanh théng qua mot co s¢ dir liéu luu trr cac thong tin vé nguoi dung. Viée thém mot nguoi
dung mai chi c6 thé thuc hién dugc néu dang nhap véi tu cach 1a si€éu nguoi dung.

Dé tao mot ngudi dung méi, cAn phai thém thong tin vé nguoi ding dé vao trong [Soly
dir liéu nguot dung, va tao mot thu muc ca nhan cho riéng nguoi dung do. Diéu nay rat can
thiét dé thiét 1ap cac bién moéi truong phu hop cho ngudi dung.

Lénh chinh dé thém nguoi dung trong hé théng Linux 14 useradd (hodc adduser).
4.1.2.1. File /etc/passwd

Danh sach nguoi dung ciing nhu cdc théng tin twong tng duoc luu trir trong file
[etc/passwd.

Vi du dudi day 1a ndi dung cua file /etc/passwd:

mail:x:8:12:mail:/var/spool/mail:
games:Xx:12:100:games:/usr/games:
gopher:x:13:30:gopher:/usr/lib/gopher-data:
bien:x:500:0:Nguyen Thanh Bien:/home/bien:/bin/bash
sangnm:x:17:100:Nguyen Minh Sang:/home/sangnm:/bin/bash
lan:x:501:0:Lan GNU:/home/lan:/bin/bash

Moi dong trong file twong tmg voi bay truong thong tin cua mdt nguoi dung, va cac
truong nay dugc ngan cach nhau béi dau ":'. y nghia cta cac truong thong tin do lan lugt nhu
sau:

Tén nguoi dung (username)

Mait khau nguoi dung (passwd - dugc ma hoa)

Chi s6 nguoi dung (user id)

Céc chi s6 nhom ngudi dung (group id)

Tén day di hodc cac thong tin khac vé tai khoan ngudi ding (comment)
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e Thu muyc dé ngudi dung dang nhap
e Shell dang nhap (chuong trinh chay luc dang nhép)

Bét ky ngudi dung nao trén hé théng déu c6 thé doc dugc nodi dung file /etc/passwd, va
c6 thé dang nhap voi tu cach nguoi dung khac néu ho biét dwge mat khau, day chinh 1a ly do
vi sao mat khau déing nhéap ciia ngudi dung khong hién thi trong ndi dung file.
4.1.2.2. Thém ngudi dung véi 1énh useradd

Siéu nguoi dung sir dung 1énh useradd dé tao mot ngudi ding méi hodc cap nhat ngdm
dinh céc thong tin vé ngudi dung.

Cu phép 1énh:

useradd [tuy-chon] <tén-ngwoi-dung>
useradd -D [tuy-chon]

Néu khdng c6 tiy chon -D, 1énh useradd s& tao mét tai khoan nguoi dung méi st dung
cac gia tri dugc chi ra trén dong 1€nh va cac gia tri mac dinh cua hé thong. Tai khoan nguoi
dung mdi sé dugc nhap Vép trong cac file hé thong, thu muc ca nhan s€ dugc tao, hay cac file
khéi tao dugc sao chép, diéu nay tuy thudc vao cac tuy chon duoc dua ra.

Cdc tuy chon:

e -c,comment : soan thao truong thong tin vé& nguoi dung.

e -d, home_dir : tao thu muc dang nhap cho nguoi dung.

e -, expire_date : thiét dit thoi gian (YYYY-MM-DD) tai khoan nguoi ding sé
bi hiy bo.

e -f, inactive_days : tiiy chon nay xac dinh s ngay trudc khi mat khau cua nguoi
dung hét hiéu lyc khi tai khoan bi hity bo. Néu =0 thi huy bé tai khoan ngudi
dung ngay sau khi mat khau hét hiéu luc, =-1 thi ngugc lai (méc dinh la -1).

e -g, initial_group : tuy chon nay xac dinh tén hodc s6 khoi tao dang nhap nhom
nguoi dung. Tén nhom phai ton tai, va s6 cia nhom phai tham chiéu dén mot
nhom d ton tai. S6 nhom ngam dinhla 1.

e -G, group : danh sach cac nhom phy ma nguoi dung cling 1a thanh vién thudc
cac nhém d6. Modi nhom sé duge ngin cach voi nhom khac boi dau',', mac dinh
nguoi dung s€ thu¢c vao nhom khéi tao.

e -m: i tuy chon nay, thu muc ca nhan cua ngudi dung s€ dugc tao néu nd chua
ton tai.

e -M : khong tao thu myc nguoi dung.

e -n:ngim dinh khi thém ngudi ding, mot nhém cung tén véi nguoi ding s&
dugc tao. Tuy chon nay s€ loai bo su ngﬁm dinh trén.//

e -p, passwd : tao mat khau ding nhap cho ngudi ding./

e -s, shell : thiét 1ap shell dang nhap cho nguoi ding.

e -U, uid : thiét dat chi sb nguoi ding, gi tri nay phai 1a duy nhét.

Thay d6i cc gid tri ngam dinh

Khi tuy chon -D dugc st dung, 1énh useradd s€ bo qua cac gia tri ngém dinh va cap
nhat cac gia tri mai.
e -b, default_home : thém tén ngudi dung vao cudi thu muyc ca nhan dé tao tén
thu muc ca nhan méi.
e -e, default_expire_date : thay doi thoi han hét gi tri cua tai khoan ngudi dung.
o -f, default_inactive : x4c dinh thoi diém hét hiéu luc cia mat khau dang nhap
khi tai khoan ngudi dung bi x6a bé.
e -g, default_group : thay d6i chi s6 nhém ngudi ding.
e -s, default_shell : thay doi shell dang nhap.
Ngoai 1énh useradd, co thé tao ngudi ding méi bang cach sau:
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Soan thao file /etc/passwd bang vipw. Lénh vipw mé trinh soan thao trén hé thong va
hiéu chinh ban sao tam cua file /etc/passwd. Viéc str dung file tam va khoa file sé c6 tac dung
nhu mét co ché khoa de ngan viéc hai nguoi ding cung soan thao file mét luc. Lic d6 sé thém
dong théng tin méi vé ngudi dung can tao. Hay can thin trong viéc soan théo tranh nham lan.
Riéng truong mét khau nén dé trong va tao mat khau sau. Khi file nay dugc luu, vipw s& kiém
tra su dong nhét trén file bi thay d6i. Néu tit ca moi thir dudng nhu thich hop thi c6 nghia 1a
file /etc/passwd da dugc cap nhat.

Vi dy: thém ngudi dung co6 tén 1a new, chi $6 nguoi dung 503, chi s6 nhom 1a 100, thu
muc ca nhan 1a /home/new va shell dang nhap la shell bash:

# vipw
mail:x:8:12:mail:/var/spool/mail:
games:x:12:100:games:/usr/games:
gopher:x:13:30:gopher:/usr/lib/gopher-data:
bien:x:500:0:Nguyen Thanh Bien:/home/bien:/bin/bash
sang:x:17:100:Nguyen Minh Sang:/home/sangnm:/bin/bash
lan:x:501:0:Lan GNU:/home/lan:/bin/bash
new::503:100:them mot nguoi moi:/home/new:/bin/bash
Tao thu muc cé nhan cua nguoi dung mai
# mkdir /home/new
e Sao chép cac file tir thu muc /etc/skel/ (day 1a thu muc luu trir cac file can thiét
cho nguoi dung) vao file ca nhan vira tao
e Thay d6i quyén s¢ hitu va cac quyén truy nhap file /home/new voi cac 1énh
chown va chmod
# chown new /home/new
# chmod go=u,go-w /home/new
Thiét 1ap mat khau cta nguoi dung:
# passwd
new passwd:

Sau khi thiét 1ap mat khau cho ngudi dung & budc cudi clng, tai khodn nguoi ding s&
lam viéc. Nén thiét 1ap mat khau nguoi dung & budce cudi cung, néu khong ho cé thé vo tinh
dang nhap trong khi dang sao chép cac file.
4.1.2.3. Thay doi thudc tinh ngudi ding

Trong Linux c6 rat nhiéu 1énh cho phép thay d6i mot sd cac thudc tinh cua tai khoan
nguoi dung nhu:
e chfn: thay ddi thong tin c4 nhan ciia ngudi ding.
e chsh: thay ddi shell dang nhap.
e passwd: thay d6i mat khau.
Mot s6 cac thudc tinh khéac s& phai thay d6i bang tay. Vi du, dé thay ddi tén ngudi dung,
can soan thao lai truc tiép trén file /etc/passwd (v6i 1énh vipw).
Nhung c6 mdt 1énh tong quat cho phép co thé thay d6i bat ky thong tin ndo vé tai khoan
nguoi dung, do 1a 1énh usermod.
Cu phap 1énh: usermod [tuy-chon] <tén-dang-nhip>
Lénh usermod sira doi cac file tai khoan hé théng theo cac thudc tinh dugc xac dinh
trén dong 1énh.
Cac tuy chon:
v -c, comment : soan thao truong thong tin vé ngudi dung.
v -d, home_dir : tao thu muc dang nhap cho ngudi dung.
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v’ -e, expire_date : thiét dit thoi gian (YYYY-MM-DD) tai khoan ngudi dung s&
bi huy bo.

v' -f, inactive_days : tiy chon nay xac dinh s ngay truéc khi mat khau cia nguoi
dung hét higu luc khi tai khoan bi hity bo. Néu =0 thi hily bo tai khoan ngudi
dung ngay sau khi mat khau hét hiéu luc, =-1 thi nguoc lai (mac dinh la -1).

v -g, initial_group : tuy chon nay xac dinh tén hodc s6 khoi tao dang nhap nhom
nguoi dung. Tén nhoém phai ton tai, va s6 cta nhom phai tham chiéu dén mot
nhém da ton tai. S6 nhom ngam dinhla 1.

v' -G, group : danh sich cac nhom phu ma ngudi dung ciing 1a thanh vién thudc
cac nhom d6. Mdi nhém s& duge ngan cach véi nhém khac baoi dau '), mac dinh
nguoi dung s€ thudc vao nhom khai tao.

v/ -m : vdi tiy chon nay, thu muc ¢4 nhan ctia nguoi dung sé€ dugc tao néu n6 chua
ton tai.

v" -M : khong tao thu muc nguodi dung.

v' -n : ngam dinh khi thém nguoi ding, mot nhom cung tén voi nguoi ding sé
duoc tao. Tuy chon nay s€ loai bo su ngﬁm dinh trén.//

v’ -p, passwd : tao mat khau diang nhap cho nguoi dung.//

v -s, shell : thiét lap shell ddng nhap cho ngudi ding.

v -u, uid : thiét dit chi s6 ngudi dung, gia tri nay phai 13 duy nhat.

Lénh usermod khong cho phép thay doi tén ciia nguoi dung dang dang nhap. Phai dam
bao rang ngudi dung d6 khong thuc hién bat ky qué trinh nao trong khi 1énh usermod dang
thuc hién thay doi cac thudc tinh ctia nguoi dung do.

Vi du muén thay doi tén nguoi dung new thanh tén méi 1a newuser, hay go 1énh sau:

# usermod -l new newuser
4.1.2.4 X6a bé mot nguoi dung

Dé x6a bo mot (tai khoan) nguoi dung, trude hét phai x6a bo moi thir ¢6 lién quan dén
nguoi dung.

Cu phap 1énh: userdel [-r] <tén-nguoi-dung>

Lénh nay s& thay d6i noi dung cia cac file tai khoan hé thong bang cach x6a bo cac
thong tin vé nguoi dung dugc dua ra trén dong 1énh. Nguoi dung nay phai thuc su ton tai. Tuy
chon -r c6 y nghia céc file ton tai trong thu muc riéng ctia nguoi dung cling nhu céc file nam
trong cac thu muc khac co6 lién quan dén nguoi dung bi x6a bd cung luc véi thu muc nguoi
dung.

Lénh userdel s& khong cho phep xo6a boé nguoi dung khi ho dang déng nhép vao hé

thng. Phai hily bé moi qua trinh ¢ lién quan dén nguoi dung trude khi xoa bé nguoi ding
do.

Ngoai ra ciing ¢ thé x6a bo tai khoan ctia mot nguoi ding bang cach hiéu chinh lai file
/etc/passwd.

4.2. Cac I¢nh co ban lién quan dén nhém ngudi ding

M&i ngudi dung trong hé thdng Linux déu thudc vao mot nhom ngudi dung cu thé. Tat
ca nhitng ngudi dung trong cung mot nhom co thé cung truy nhap mot trinh tién ich, hodc déu
can truy cap mot thiét bi nao d6 nhu mdy in chang han.

Mot nguoi dung cung lic co thé 1a thanh vién ctia nhiéu nhom khac nhau, tuy nhién tai
mot thoi diém, ngudi dung chi thude vao mot nhém cu thé.

Nhom c6 thé thiét 1ap cac quyén truy nhap dé cac thanh vién ctia nhom d6 co thé truy
cap thiét bi, file, he} thong file hodc toan by may tinh ma nhiing ngudi dung khac khong thude
nhém do khong thé truy cap duogc.
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4.2.1. NhOém nguoi dung va file /etc/group

Thong tin v& nhém ngudi dung duge luu trong file /etc/group, file nay ¢ cach bd tri
tuong tu nhu file /etc/passwd. Vi du noi dung cua file /etc/group c6 thé nhu sau:
root:x:0:root
bin:x:1:root,bin,daemon
daemon:x:2:root,bin,daemon
sys:x:3:root,bin,adm
adm:x:4:root,adm,daemon
disk:x:6:root
Ip:x:7:daemon,lp
mail:x:12:mail
huyen:x:500:
langnu:x:501:
Mdi dong trong file ¢6 bon trudng duge phan cach boi dau ':'. ¥ nghia cua cac truong
theo thir ty xuat hién nhu sau:

e Tén nhdm nguoi dung (groupname)

e Mat khau nhom nguoi ding (passwd - dugc ma hoa), néu truong nay rong, tic 1a
nhom khong yéu cau mat khau

e Chi s6 nhom nguoi ding (group id)

e Danh sach cac nguoi dung thuoc nhém do (users)

4.2.1.2. Thém nhém nguoi dung

Cho phép hiéu chinh thdng tin trong file /etc/group bang bat ky trinh soan thao vin ban
nao co trén hé théng cua dé thém nhoém ngudi dung, nhung cach nhanh nhat 1a sir dung 1énh
groupadd.

Cu phap 1énh : groupadd [tUy-chon] <tén-nhOém>

Cac tuy chon:

e g, gid : tiy chon nay xac dinh chi s nhom nguoi ding, chi sd nay phai 1a duy
nhat. Chi s6 méi phai co gia tri 16n hon 500 va 16n hon cac chi s6 nhom d c6 trén
hé thong. Gia trj tir 0 dén 499 chi dung cho cac nhom hé théng.

e -r:tiy chon nay duoc ding khi mudn thém mét tai khoan hé thong.

e -f: tly chon nay s& bo qua viéc nhic nhd, néu nhém ngudi ding d6 di ton tai, no
s& bi ghi de.

Vi du: Thém nhém nguoi ding bang cach soan thao file /etc/group:
installer:x:102:hieu, huy, sang
tiengviet:x:103:minh, long, dung
Hai dong trén s& bo sung hai nhém nguoi dung méi cung danh sach céc thanh vién
trong nhém: nhom installer v6i chi s6 nhom 1a 102 va cac thanh vién 1 cac nguoi ding co
tén hieu, huy, sang. Tuong tu 13 nhém tiengviet véi chi s6 nhom 1a 103 va danh séch cac
thanh vién 1a minh, long, dung. Pay 14 hai nhém (102, 103) ngudi dung hé thong.
Thém nhom ngudi dung méi véi 1énh groupadd:
# groupadd -r installer
Lénh trén s& cho phép tao mot nhdm nguoi dung mai co tén la installer, tuy nhién cac
thanh vién trong nhom sé& phai b sung bang cach soan thao file /etc/group.

4.2.1.2. Stra d6i cac thudc tinh ctia mot nhém ngudi ding
Cu phap 1énh: groupmod [tuy-chon] <tén-nhom>
Thong tin vé cac nhom xac dinh qua tham sb tén-nhém dugc didu chinh.

Céc tuy chon:
e -¢, gid : thay doi gia tri chi s6 cia nhom nguoi dung.
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e -n, group_name : thay d6i tén nhom nguoi ding.
4.2.1.3. X6a mot nhém ngudi dung

Néu khong muén mot nh(')pl nao do6 ton tai nira thi chi viéc x6a tén nhom doé trong file
letc/group. Nhung phai luu y rang, chi x6a dugc mot nhém khi khéong cd ngudi dung nao
thuoc nhom do6 nira.

Cu phap 1énh: groupdel <tén-nhom>

Lénh nay s€ sua doi cac ﬁle tai khoan hé théng, x6a tit ca cac thuc thé lién quan dén
nhém. Tén nhom phai thuc sy ton tai.

4.2.2. C&c Iénh co bin khdc cé lién quan dén nguwoi ding

Ngo’éi céq lénh nhu thém nguoi dung, x6a ngl,rc‘yi dung..., con c6 mot s6 1énh khac c6 thé
giup ich rat nhiéu néu dang lam viéc trén mot h¢ thong da ngudi dung.
4.2.2.1. Bang nhap vdi tu cach mot ngudi dung khac khi dung 1énh su

bai luc mudn thuc hién 1énh nhu moét ngudi ding khac va str dung cac file hay thiét bi
thudc quyén 80 hiru cua ngudi dung d6. Lénh su cho phép thay doi tén nguoi dung mot cach
hiéu qua va cap cho cac quyén truy nhap ctia ngudi ding do.
Cu phap 1énh: su <nguoi-dung>
Néu ding nhap vé6i tu cach ngudi ding binh thudng va mudn tro thanh siéu ngudi ding
(root) dung 1énh sau:
# su root
Khi d6 hé théng s& yéu ciu nhap mat khau cia siéu ngudi dung. Néu cung cap dung mat
ma, thi s€ 12 ngudi dung root cho t6i khi dung 1énh exit hodc CTRL+d d€ dang xuat ra khoi
tai khoan nay va tr¢ vé dang nhap ban dau. Tuong ty, néu dang nhap voi tu cach root va
muon trd thanh nguoi dung binh thuong c6 tén 1a newer thi hay go Iénh sau:
# su newer
s€ khong bi hoi vé mat khau khi thay doi tir siéu ngudi ding sang mot nguoi dung khac.
Tuy nhién néu dang nhép véi tu cach nguoi dung binh thuong va mudn chuyén d6i sang mot
dang nhap ngudi dung khac thi phai cung cip mat khau cua ngudi dung do.
4.2.2.2. Xéc dinh nguodi dung dang dang nhap

* Xdc dinh hién tai c6 nhitng ai dang dang nhdp trén hé thong.
CU phép 1énh: who [tuy-chon]
Cac tuy chon:
e -H, --heading : hién thi tiéu dé cua cac cot trong ndi dung 1énh.
e -m: hién thi tén méy va tén ngudi ding véi thiét bj vao chuan.
e -q, --count : hién thi tén cac ngudi dung ding nhap va sé ngudi dung ding nhap.
Vi du:
# who
root ttyl Nov 15 03:54
lan pts/0 Nov 15 06:07
#
Lénh who hién thi ba cot thong tin cho timg nguoi ding trén hé thong. Cot dau 1a tén
ctia ngudi dung, cot thir hai 1a tén thiét bi dau cudi ma nguoi dung d6 dang sir dung, cot thi
ba hién thi ngay gio nguoi ding ding nhap.

Ngoai who, ¢6 thé st dung thém lénh users dé xac dinh dugc nhitng ngudi dang nhap
trén h¢ thong.
Vi du: # users
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_ ¥ Trong truong hop nguoi dung khong nhé n6i tén dang nhap trong mot phién lam viéc
(diéu nay nghe c6 vé nhu hoi vo ly nhung 1a tinh hudng déi luc gap phai), hay st dung 1€nh
whoami va who am i.

Cu phap 1énh:  whoami

hoic who am |

Lénh who am i s& hién két qua day du hon véi tén may ding nhap, tén ngudi dung dang
dang nhap, tén thiét bi va ngay gio dang nhap.

* Xac dinh thong tin nguoi dung

Cu phap 1énh: id [tuy-chon] [nguoi-dung]

_ Lénh nay s€ dua ra thong tin vé ngudi dung dugc xac dinh trén dong 1énh hodc thong tin

ve nguoi dung hién thoi.

Céc tuy chon:
e -g, --group : chi hién thi chi s6 nhém ngudi ding.
e -U, --user : chi hién thi chi sé ctia ngudi dung.
e --help : hién thi trang tro gitp va thoat.
4.2.2.3. Xéc dinh cac qua trinh dang duoc tién hanh

’ Lénh w cho phép xac diph dugc thong tin vé céc qua trinh dang dugc thuc hién trén hé
thong va nhitng ngudi dung tién hanh qua trinh do.
C phap 1énh: w [nguwei-dung]
Lénh w dua ra thong tin vé ngudi ding hién thoi trén hé théng va qua trinh ho dang
thyc hién. Néu chi ra nguoi dung trong 1énh thi chi hién ra cac qué trinh lién quan dén nguoi
dung do.

4.3. Quan tri hé thong
4.3.1. Qudn ly tién trinh
4.3.1.1. Giéi thi¢u chung

Linux 1a hé diéu hanh da nguoi st dung, da tién trinh. Viéc diéu khién tién trinh dang
hoat dong rat quan trong trong quan tri hé thong Linux.

Tién trinh 1a doan chuong trinh don chay trén khong gian dia chi a0 cua no.
Can phan biét tién trinh v6i 1énh vi mot dong shell c6 thé sinh ra nhiéu tién trinh.
Co6 ba loai tién trinh chinh trén Linux:

e Tién trinh d4i thoai (interarctive process): La tién trinh khéi dong va quan 1y boi
shell, ké ca tién trinh foreground hoac background.

e Tién trinh batch (batch process): Tién trinh khong gan lién dén terminal va dugc
nam trong hang dgi dé san sang thuc hién.

e Tién trinh an trén by nhd (Daemon process): La céac tién trinh chay dudi nén
(background). Céac tién trinh nay thuong dugc khoi dong tur dau. Pay la cac
chuong trinh sau khi dugc goi 1én bo nho, doi thu dong cac yéu cau cua chuong
trinh khach (client).

4.3.1.2. Piéu khién va giam sét cic tién trinh

Nhu dé cap trude day, cac tién trinh thuong tryc thuong dugc bat ddu bang tién trinh
init khi khoi dong. Chung ta c6 thé diéu khién tién trinh nao chay ngay khi khoi dong bang
cach cu hinh lai cac file cau hinh va kich ban cia init. Ngoai trir cac tién trinh thudng tryc,
cac loai tién trinh khac ma chung ta s& chay duoc goi la cac tién trinh cta ngudi str dung hay
céc tién trinh tuong tac. Ching ta phai chay mot tién trinh tuong tac théng qua mot shell. Mdi
mot shell chuan cung cdp mot dong 1énh khi nguoi st dung vao tén ciia mot chuong trinh. Khi
nguoi s dung vao tén chuong trinh hop 1€ trén dong Iénh, shell s€ tu tao mdt ban copy nhu
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mot tién trinh méi va thay thé tién trinh méi véi chuong trinh dugc dat tén trén dong Iénh.
No6i mot cach khac shell sé chay chuong trinh dugc dat tén nhu mot tién trinh khac. Bé lay
thong tin vé tat ca céc tién trinh dang chay trén hé thong cua ching ta, chiing ta can chay ti¢n
ich co tén la ps
4.3.1.3. Céc 1énh xir 1y tién trinh

* Lénh fg va lénh bg

Trong phan trudce, cach thirc gd phim CTRL+z dé tam dimg mét tién trinh da duoc gi6i
thiéu. Linux con nguoi dung cdch thie dé chay mdt chuong trinh dudi ché do nén
(background) - str dung 1énh bg - trong khi cac chuong trinh khac dang chay, va dé chuyén
mot chwong trinh véo trong ché d6 nén - ding ky hiéu &.

Néu moét tién trinh hoat dong ma khong dua ra thong tin ndo trén man hinh va khong
can nhan bat ky thong tin dau vao nao, thi ¢ thé st dung 1énh bg dé dwa né vao trong ché do
nén (¢ ché do nay no sé tiép tuc chay cho dén khi két thiic). Khi chuong trinh can dua théng
tin ra man hinh hodc nhan thong tin tir ban phim, hé théng s€ tu dong dung chuong trinh va
thong bao cho ngudi dung. Ciing c6 thé sir dung chi s6 diéu khién cong viéc (job control) dé
lam viéc voi chuong trinh nao mudn. Khi chay mdt chuong trinh trong ché do nén, chuong
trinh d6 dugc danh sb thir ty (dugc bao boi dau ngodc vudng []), theo sau 1a chi sé cua tién
trinh.

Sau d6 ¢ thé sir dung 1énh fg + s6 thir tw ctia chwong trinh dé dua chuong trinh tré lai
ché d6 ndi va tiép tuc chay.

Pé c6 mot chuong trinh (hoic mot 1énh éng) tu dong chay trong ché do nén, chi can
thém ky hiéu '&' vao cuoi 1énh.

Trong mot s6 hé théng, khi tién trinh nén két thuc thi hé thong s& giri théng bao t&i
nguoi dung, nhung trén hau hét cac hé thong, khi tién trinh trén nén hoan thanh thi hé thong
s€ cho cho dén khi nguoi dung gd phim Enter thi méi hién thi dau nhac 1énh mai kem theo
théng bao hoan thanh tién trinh (thuong thi mot tién trinh hoan thanh sau khoang 20 giay).

* Hién thi cdc tién trinh dang chay

Linux cung cap cho nguoi ding hai cach thirc nhan biét ¢6 nhimg chuong trinh nao
dang chay trong hé thong. Cach dé hon, d6 1a 1énh jobs sé& cho biét cac tién trinh nao da dung
hodc 1a dugc chay trong ché do nén.

~ Cach phic tap hon 1a sir dung Iénh ps. Lénh nay cho biét thong tin day du nhat vé cac
tién trinh dang chay trén hé thong.

Vi du:
#ps
PID TTY TIME CMD
7813 pts/0 00:00:00 bash
7908 pts/0 00:00:00 ps
#

Trong do:

e PID - chi sb cua tién trinh,
o TTY - tén thiét bi dau cudi trén d6 tién trinh dwoc thyc hién,
e TIME - thoi gian dé chay tién trinh,
e CMD - 1énh khéi tao tién trinh
Cu phap Iénh: ps [tuy-chen]
Lénh ps c6 mot luong quéa phong pha cac tuy chon duoc chia ra 1am nhiéu loai. Dudi
day 1a mot s6 cac tuy chon hay dung.
Céc tuy chon don gian:
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e -A, -e: chon dé hién thj tit ca cac tién trinh.
e -T:chon dé hién thi c4c tién trinh trén tram cudi dang chay.
e -a: chon dé hién thi tit ca céc tién trinh trén mot tram cudi, bao gém ca cac tién
trinh cua nhirng nguoi dung khac.
e -r:chi hién thi tién trinh dang duogc chay.
Chon theo danh sach
e -C : chon hién thi c4c tién trinh theo tén lénh.
e -G : hién thi cic tién trinh theo chi s6 nhém ngudi dung.
e -U : hién thi céc tién trinh theo tén hodc chi s cua ngudi dung thyc su (ngudi
dung khaoi dong tién trinh).
-p : hién thi c4c tién trinh theo chi s6 cia tién trinh.
-s : hién thj c4c tién trinh thudc vé mot phién lam viéc.
-t : hién thi céc tién trinh thudc mot tram cudi.
e -u: hién thi cic tién trinh theo tén va chi s ctia ngudi dung hiéu qua.
Thiét dat khudn dang diroc dua ra Ciia cdc tién trinh
e -f: hién thi thong tin vé tién trinh v6i cac truong sau UID - chi s nguoi ding,
PID - chi s6 tién trinh, PPID - chi s tién trinh khoi tao ra tién trinh, C - , STIME
- thoi gian khdi tao tién trinh, TTY - tén thiét bi dau cudi trén do tién trinh duge
chay, TIME - thoi gian dé thuc hién tién trinh, CMD - 1énh khdi tao tién trinh
e -l : hién thi dﬁy da céc thong tin vé tién trinh véi cac truong F, S, UID, PID,
PPID, C, PRI, NI, ADDR, SZ, WCHAN, TTY, TIME, CMD
e -0 XAu-chon : hién thi cac thong tin vé tién trinh theo dang do nguoi dung tu
chon théng qua xau-chon cac ky hiéu diéu khién hién thi c¢6 cac dang nhu sau:
%C, %cpu % CPU duoc sir dung cho tién trinh

%mem % bd nhd dugce su dung dé chay tién trinh

%G tén nhom nguoi dung

%P chi s6 ctia tién trinh cha khoi dong ra tién trinh con
%U dinh danh nguoi dung

%cC 1énh tao ra tién trinh

%p chi s6 cua tién trinh

%X thoi gian dé chay tién trinh

%y thiét bi dau cudi trén d6 tién trinh duoc thuc hién

* iy tién trinh
Trong mot s6 trudng hop, st dung 1énh Kill dé hay bé mot tién trinh. Piéu quan trong
nhat khi st dung 1énh Kill 1a phai xac dinh dugc chi so cua tién trinh ma ching ta muon huy.

Cu phap Iénh:
kill [ty-chon] <chi-so-cia-tién-trinh>
Kill -1 [tin hi¢u]
Lénh Kill s& gtri mét tin hiéu dén tién trinh duge chi ra. Néu khong chi ra moét tin hi€u
nao thi ng?lm dinh Ia tin hiéu TERM s¢€ duogc gui.
e -S:xac dinh tin hi¢u dugc gui. Tin hi€u co thé 1a s6 hodc tén cua tin hiéu. Dudi
day 1a mot s tin hiéu hay dung:
o SIGHUP (hang up) day la tin hiéu dugc gui dén tat ca cac qua trinh dang
chay trude khi logout khoi hé thong
o SIGINT (interrupt) day la tin hiéu duoc gui khi nhan Ctrl+C
o SIGK (Kill) tin hidu nay s& dung tién trinh ngay lap
o SIGT tin hiéu nay yéu cdu dimg tién trinh ngay 1ap ttrc, nhung cho
phép chuong trinh x6a cac file tam
e -p:1énh Kill s& chi dwa ra chi s6 cua tién trinh ma khéng giri mot tin hiéu nao.
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e -l : hién thi danh sach cac tin hiéu ma 1énh kill c6 thé gui dén cac tién trinh (céc
tin hiéu nay co trong file /usr/include/Linux/signal.h)
* Cho may ngirng hoat dong mot thoi gian

Néu mudn cho may nghi mot thoi gian ma khéng mudn tit vi ngai khai dong lai thi can
dung 1énh sleep.
CU phép Iénh: sleep [tuy-chon] NUMBER[SUFFIX]

e NUMBER: s6 giay(s) ngiing hoat dong.
e SUFFIX : c6 thé Ia giay(s) hoic phut(m) hoic gio hodc ngay(d)

Céc tuy chon:
e --help : hién thi tro giup va thoat
e --version : hién thi thdng tin vé phién ban va thoat

* Xem cdy tién trinh

D3 biét 1énh dé xem céc tién trinh dang chay trén h¢ thdng, tuy nhién trong Linux con
c6 mot 1énh cho phép cé thé nhin thiy mirc d6 phan cap ctia cac qua trinh, d6 12 1énh pstree.

Cu phap Iénh: pstree [tuy-chon] [pid | nguosi-dung]

Lénh pstree s& hién thi cac tién trinh dang chay du6i dang cy tién trinh. Géc cua cay
tién trinh thuong 1a init. Néu dua ra tén cia mot nguoi dung thi cdy cia cac tién trinh do
nguoi dung do6 s hitu s€ dugc dua ra. pstree thuong gdp cac nhanh tién trinh trung nhau vao
trong dau ngoac vuong,

vi du:

nit -+-getty
|-getty
|-getty
|-getty

thanh

init ---4*[getty]
Cac tuy chon:
e -a: chira tham s dong Iénh. Néu dong Iénh ctia mot tién trinh dugc trao doi ra
bén ngoai, n6 duoc dua vao trong dau ngodc don.
e -C: khong thé thu gon céac cdy con dong nhat. Mic dinh, cac cay con s& dugc thu
gon khi c6 thé
e -h: hién thi tién trinh hién thoi va "t6 tién" ctia né v6i mau sang tring
e -H : giéng nhu tuy chon -h, nhung tién trinh con cua tién trinh hién thoi khéng
c6 mau sang trang

e -1 :hién thi dong dai.
e -N:sdp xep cac tien trinh cung mot to tién theo chi so tién trinh thay cho sap xep
theo tén

* [.énh thiét dit lai d6 wu tién cia tién trinh

Ngoai cac 1énh xem va hily bo tién trinh, trong Linux con ¢ hai 1énh lién quan dén do
uu tién cua tién trinh, d6 14 1énh nice va 1énh renice.

-Pé chay mét chuong trinh véi d6 uvu tién dinh trudce, hay sir dung Iénh nice.

Ct phép lénh: nice [tay-chon] [Iénh [tham-s¢ ]... ]

Lénh nice s& chay mot chuong trinh (1énh) theo do wu tién da sip xép. Néu khong co
lénh, mirc 6 wu tién hién tai s& hién thi. D6 wu tién dwoc sip xép tir -20 (mirc wu tién cao
nhat) dén 19 (murc wu tién thap nhat).

e -ADJUST : ting d0 wu tién theo ADJUST dau tién

-50 -



o —-help : hién thi trang trg gitip va thoat
- Dé thay d6i d6 wu tién cia mot tién trinh dang chay, hay sir dung lénh renice.
Cu phap 1énh: renice <dg-wu-tién> [tuy-chon]
Lénh renice sé tha}y dbi pu’rc d6 vu tién cua mot hoac nhiéu tién trinh dang chay.
e -g:thay d(?i quyé‘n uu tién theo nhérq nguoi ,dl‘mg
e -p:thay d@i quy@n uu tién theo chi so cua tién trinh
e -U:thay do6i quyén uu tién theo tén ngudi dung
4.3.2 Qudn tri phdn mém
Linux d3 phét trién hé théng quan tri phdn mém co giao dién than thién va hiéu qua 1a
RPM (Redhad Package Manager). RPM la chuong trinh quan ly cac package, n6 ty dong lam
cac qua trinh nhu cai dit, nang cip, x6a va bao tri phan mém trong Linux.

_ Lénh rpm co r’at nhiéu tham s6. D& kiém tra mot cach nhanh chong danh sach cac phan
mém c6 trong h¢ thong, ta dung:
rpm —ga
ga co6 nghia la query all packet.
Dé cai dit mot phan mém, ta dung 1énh
rpm —ivh <phdn_mém>
Pé x6a mot phan mém, ta dung 1énh
rpm --erase <phdn_mém>
Ngoai ra Linux con dung tién ich kpacket trong méi truong KDE gilp ta quan ly cac
kpacket mot cach c6 hi€u qua trén giao dién do hoa.
4.3.3. Qudn tri hé thong Linux
* Hé thong /proc

Thu muc /proc rat quan trong, dong vai tro song con d6i v6i Linux. Day 1a thuy muyc 4o,
n6 chira thong tin ctia hé thong, cac tién trinh, cic tham s hé thong theo thoi gian thuc. Cac
thong tin chua trong n6 dugc tao ra mot cach dong dua trén cac qua trinh startup va shutdown
cua h¢ thong.

* Cac lénh bdo tri khdc:

Lénh free: Hién thi tong dung luong bd nhé chinh va swap dang duogc ding va con
trong cting nhu share memory va buffers dugc dung boi kernel.

Lénh df- Hién thi dung luong dia con tréng trén hé thong file. Pon vi 1a 1K block, véi
512B cho 1 blick.

Lénh sudo: Cho phép quan tri hé thong nang cap quyén truy xuat dén mot tap lénh quan
tri hé thong cho mot vai user thuong.

* Hé thong log file:

var/log/message: Cho biét cac su kién di~5n ra trong hé thdng bao gdm cac hanh dong
start, stop cac tién trinh, user login logout, c4c 161 hé thong...

var/log/sercure: Luu gilt thong tin thong ké login, logout va cic ipadress truy cap vao
hé thong.
var/log/boot: Luu cac thong tin khi hé théng mai khai dong.
dmesg: Hién thi cac thong tin cta phan cimg khi hé théng boot 1én
dmesg |more
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CAU HOI VA BAI TAP
1. Trinh bay céu tric thong tin luu trir vé tai khoan ngudi ciia mot dung trong trong file
letc/passwd
2. Trinh bay cdu trGc thong tin luu trit vé nhom tai khoan ngudi dung trong trong file
letc/group
3. Thyc hanh céc 1énh lién quan dén quan ly nhom, quén 1y tai khoan ngudi ding.
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Chuwong 5. TRUYEN THONG VA MANG UNIX-LINUX

5.1. Lénh truyén thong

5.1.1. Lénh write

Lénh write duoc dung dé trao ddi giira nhitng ngudi hién dang cung 1am viée trong hé
théng.

Cu phép 1énh:

Swrite <tén ngwoi dUNg> [<tén tram cudi>|

Vi du can giri théng bao dén ngudi dung c6 tén user2 s& gd:

$write user2 tty43

e Néu nguoi dung user2 hién khong 1am viéc thi trén man hinh ngudi ding userl s&
hién ra: "user2 is not logged in" va hién lai ddu moi shell.

e Néu nguoi dung user2 dang lam viéc, may nguoi ding user2 s& phat ra tiéng
chuodng va trén man hinh hién ra:
Message from userl on ttyl7 at <gio, phut>

Cung luc d6, tai may ciia userl man hinh trang dé hién nhiing thong tin giri t6i nguoi
dung user2. Ngudi giri gd thong béo cuia minh theo quy tic:

e Két thic mot dong bang cum -0,
e Két thiic dong cudi cung (hét thong bao) bang cum -00.

Dé két thic két ndi voi ngudi ding user2, nguoi dung userl gd ctrl-d.

Pé tir chdi moi viée nhan thong bao tir ngudi khac, sir dung 1énh khong nhan thong bao:

$mesg n (n - no)

Mot ngudi khic giri thong bao dén ngudi nay s& nhan duge viée truy nhap khong cho
phép permission denied.

Dé tiép tuc cho phép nguoi khac giri thong bao dén, st dung 1énh:

$mesg y (y - yes)
5.1.2. Lénh mail

Lénh mail cho phep gui thu dién tur gilta cac nguoi dung, song hoat dong theo ché do
off-line (gian tiép). Khi dung lénh write dé truyén thong cho nhau thi doi héi hai ngudi giri va
nhan dong thoi dang lam viéc va cliing chip nhan cudc trao d6i d6. Cach thirc sir dung mail 1a
khac han: mot trong hai ngudi giri hodc nhan c6 thé khong ding nhap vao hé thong.

bé dam bao cach thirc truyén thong gian tiép (con goi 1a off-line) nhu vay, hé thong tao
ra cho mdi nguoi ding mot hop thu rieng. Khi mot ngudi dung 1énh mail giri thu dén mot
nguoi khéc thi thu dugc ty dong cho vao hop thu cua nguoi nhan va nguodi nhan sau do cling
dung 1énh mail dé xem trong hop thu c6 thu méi hay khong, Khong nhitng thé mail con cho
phép str dung trén mang internet (dia chi mail thuong dudi dang tén- login@may.mang.linh-
vuc.quéc-gia).

- Lénh mail chi yéu cau ngudi gui (hodc nguoi nhan) login trong hé thong. Viéc nhan
va gui thu duoc tién hanh tir mot ngudi dung. Thu gui di cho nguoi dung khéc, dugc luu tai
hop thu ctia hé thong.

- Tai thoi diém login hé thdng, ngudi dung c6 thé thiy dugc ¢ thu méi khi trén man
hinh xuét hién dong théng bao "you have mail".

Lénh mail trong UNIX gdm 2 chtc niang: gtri thu va quan Iy thu. Tuong tng, c6 hai ché
do lam viéc véi 1énh mail: mode 1énh (command mode) quan tri thu va mode soan (compose
mode) cho phép tao thu.
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a/ Mode soan
~ Mode soan lam viéc truc tiép v61 mot thu va giri ngay cho nguoi khac. Mode soan thuce
chat 1a sur dung 1énh mail c6 tham so:
$mail <tén_ngwoi_nhdn
Lénh nay cho phép soan va gui thu cho ngudi nhan c6 té€n dugc chi.
Sau khi gd 1énh, man hinh bi x6a va con tro soan thao nhip nhay & goc trén, trai dé
nguoi dung g6 ndi dung thu.
) Dé Kkét thic soan thu, hay go ctrl-d, man hinh ctia mail bién mat va du moi cua shell lai
xuat hién.
~ Chuy: Dang sau déy dugc dung dé giri thu da soan trong ndi dung mét file nao d6 (cht
y dau "<" chi dan thiét bi vao chuan 1a ndi dung file thay vi cho ban phim):
$mail tén_ngwoi_nhdn < tén_file_ngi_dung_thw
Cach lam trén day hay dugc su dung trong guri / nhén thu dién tur hodc lién két truyén

thdng vi cho phép tiét kiém duoc thoi gian két ndi vao hé théng, dic biét chi phi phai tra khi
két noi 1a déng ke.

b/ Mode Iénh

Nhu da néi str dung mode 1¢énh cuia mail dé quan Iy hop thu. Vao mail theo mode 1énh
khi dung Iénh mail khong tham s6:

$mail
i Squ khi gé lénh, man hinh mail & mode 1énh duogc hién ra v6i ddu moi ciia mode 1énh.

(pho bién 1a dau cham hoi "?") Tai day nguoi dung su dung cdc 1énh cia mail quan 1y h¢
thong thu ctia minh.

Cén trg giup g6 dau chdm hoi (man hinh c6 hai dau ??): 2 man hinh hién ra dang sau:

<> Hién thu s6 <s6>

(ddu cach)  Hién thu ngay phia trudc

+ Hién thu ngay tiép theo

| cmd thuc hién 1énh cmd

dg x06a thu hién thoi va ra khoi mail
m user gui thu hién thoi cho nguoi dung
s tén-file ghi thu hién thoi vao file c6 tén
r[tén-file]  tra 151 thu hién thoi (co thé ti file)
d <s6> x6a thu sd

u khoi phuc thu hién thoi

u <sb> khoi phuc thu sb

m <user>...  chuyén tiép thu téi cac nguoi dung khac
q ra khéi mail

Thue hién cac 1énh theo chi dan trén day dé quan tri duoc hop thu cta ca nhan.

5.1.3. Lénh talk
Trong Linux cho phép sir dung Iénh talk thay thé cho Iénh write.

5.2 Céu hinh Card giao tiép mang
Dé cic may co thé giao tiép duoc voi nhau trong mang theo giao thiuc TCP/IP, thiét bi
dung lam phuong tién giao tiép d6 1a Card giao tlep mang (network card). Be quén 1y thiét bi
nay Linux cung cép 1énh ifconfig. Lénh nay ding dé xem céc thong tin vé cAu hinh mang hién
thot cia may cing nhu gan cdc dia chi cho cac card giao tiép mang (interface). Ngoai ra ta
cling c6 thé dung I¢nh nay dé kich hoat hoac tat mot card mang.
/sbin/ifconfig <giao dién> [ <dja chi>] [ arp | -arp][broadcast <dia chi>]
[netmask <mdt ng mang> ]
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Trong do:
e <giao dién> : tén cta thiét bi giao tiép mang, chang han ethO cho card mang dau
tién, ethl cho card mang thir hai.
<dia chi> : dia chi mang s€ gan cho giao dién nay.
up : tuy chon nay sé kich hoat giao dién duogc chi ra.
down : tuy chon nay s& tat giao dién duoc chi ra.
arp | -arp : cho phép hay cdm giao thirc ARP trén giao dién nay.
broadcast <dia chi> : xac dinh dia chi quang ba cho giao dién nay.
netmask <mat na mang> : xac dinh mat na mang cho giao dién nay.

Pé xem céu hinh cua may hi¢n tai ta dung I1énh
# ifconfig
Mubn chi xem céc thong tin vé mot card mang nao d6 thoi ta dung 1énh:
# ifconfig eth0
Muén kich hoat mot card mang ta dung 1énh
# ifconfig eth0 up
Muén tit mét card mang ta dung I1énh
# ifconfig ethO down
Muén dt lai dia chi cho mdt card mang ta dung Iénh:
# ifconfig eth0 203.162.9.154 netmask 255.255.255.248
Ngoai ra néu may tinh c6 cai giao dién GNOME cung cac package quan ly mang cua
GNOME thi ta c¢6 thé sir dung 1énh c6 giao dién d6 hoa gitip cho viéc cau hinh cac tham s6
card mang dé dang hon. D& c6 cong cu nay ta phai cai dat package redhat-config-network-
xxx.rpm trong d6 xxx 1a s6 hiéu phién ban cua chuong trinh.
Trong giao dién do hoa GNOME ta dénh 1¢énh redhat-config-network, mot hop thoai s€
hién 1én cho phép ta thay doi cac tham so6 cho ting card mang dugc cai trén may.

5.3. Cac dich vu mang

5.3.1 H¢ thong tin mang NIS

Khi sir dung hé thong mang ndi chung, myc dich cua ching ta Ia lam cho méi truong
mang tr nén trong sudt dbi voi nguoi dung. Mot trong nhing diém quan trong 13 1am cho céc
dir liéu quan trong nhu la thong tin v€ nguoi dung, vé cac tram trong mang la dong nhat trén
tat ca cac tram lam viéc. NIS (Network Information System) 1a mot ung dung cung cap céac
tién ich truy nhap co sé dir liéu dé phan phdi thong tin, ching han nhu dit liéu trong
/etc/passwd va /etc/group cho tit ca cac may tram trén mang. Diéu nay lam cho mang tré nén
mot hé théng duy nhat. NIS dugc xay dung trén vi¢c st dung dich vu RPC (Remote
Procedure Call). N6 bao gém mot thu vién may chu, thu vién may tram va cac cong cu quan
tri. Ban dau NIS duogc goi 12 nhimng trang vang (Yellow Pages —YP). Cung voi sy phat trién
ctia NIS ma c6 sy xuat hién khac nhau trong cic phién ban. NIS truyén thdng duoc xay dung
trén thu vién libc 4/5. NIS+ 13 su mé rong cua NIS song van hd tro bao mat thong tin. NYS la
mot phién ban chuén hd trg ca NIS va NIS+.

Hoat déng ciia NIS: NIS luu trit co s¢ dit liéu vé thong tin quan tri mang trong cac file
maps. Cac file ndy duoc dit trén mot NIS server trung tim, tir d6 cac NIS client ¢ thé truy
nhap dén cac thong tin théng qua dich vu RPC. Céc file maps thuong | céc file theo dinh
dang DMB, mot dang co s¢ dir liéu don gian. Céc file maps dugc tao ra tur cac file van ban
nhu /etc/hosts hay /etc/passwd. Mdi file vin ban nay c6 thé c6 nhiéu file maps khac nhau tuy
thudc vao khoa cua no.

Vi du néu khoa 13 tén may tram thi ta c6 file hosts.byname, néu khoéa la dja chi IP thi ta
co file hosts.byname.
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File chu File maps twong ung
etc/hosts hosts.addr Hosts.byname
etc/networks  |network.byname network.byaddr
etc/passwd passwd.byname passwd.byid
etc/groups Groups.byname group.byid
etc/services service.byname service.bynumber
etc/rpc rpc.bynumber rpc.byname
etc/protocol protocol.byname protocol.bynumber
usr/lib/aliases  |mail.aliases

Mbi mét file maps c6 mot tén ngan hon dé d& nhé ddi véi nguoi ding goi la cac
nickname. D¢ hién thi danh sach cac nickname ta dung I¢nh ypcat:
#ypcat -x
_Céc chuong trinh may chu cua NIS thuong c6 tén 1a ypserv. Trong cac mang cd nho ta
chi can mdt may lam may cha NIS. M(f)tq mién (domain) NIS 1a mdt tdp hop cdc may tram
dugc quan ly béi mot may cha NIS. B¢ hién thi va dat tén cho mot mién ta st dung Iénh:
#domainname nis-domain
Tén mién NIS sé& cho biét may chii ciia mién ndo cac Gng dung sé& truy cip dé nhan
thong tin can thiét. Dé biét dugc may chu nao trqng mang la NIS server, cadc chuong trinh Gng
dung phai hoi ypbind, mét chuong trinh chay ngdm ¢6 nhiém vu phat hién cac NIS server trén
mang. No s€ phat cac goi tin quang ba dé tim cac may chu NIS trén mang hodc str dung cac
thong tin trong cac file ciu hinh ngudi quan tri di cung cép.
5.3.2. Cai ddt va cdu hinh cho mdy chii NIS
V61 NIS ta c6 khai niém may cha NIS chinh va mdy chu NIS phy, mot mién chi c6 thé
c6 mot may chu NIS chinh. Khi trong mang c6 nhiéu may tram lam viéc, mot may chu NIS cod
thé bi qua tai, hoac khi c6 su co thi toan b(f)’ hé ‘ghéng mang d6 s€ khong thé hoat dong duoc.
Cac may chu NIS phuy s giip giai quyet van dé nay. Viéc cai dat cac may chu NIS phuy chi
khac may chu NIS chinh ¢ cho tao ra céc file map. Chiing khong dugc tao ra bang makedbm
ma dugc lay vé tr may chu chinh.

. Bay gio ta tim hiéu cach cai dat may chu NIS chinh. Trudc tién ta phai cai dat ]ghén
meém ypserv 1én may tinh. Chuong trinh s&€ nam trong package ypserv-xxx.rpm. Ta co6 thé cai
dat bang 1énh:

#rpm -ivh ypserv-xxx.rpm
#mkdir /var/yp/nis-domain

Dé tao cac file co sé dit liéu ta st dung chuong trinh makedbm. Do d6 phai dam bao
chuong trinh da dugc cai trén may, viéc tao 1ap s€ duoc tién hanh thong qua mot makefile.
Trong file nay s& chtra cac 1énh can thiét dé tao ra file maps. Sau khi cai dit phin mém ta
dung 1énh make:

#domainname nis-domain
#cd /varlyp
#make
Cac file map khéng tu dong cép nhat mSg khi ta stra thong tin quan tri. Do vay modi khi
c6 su thay doi, ta can thuc hién lai Iénh make dé cap nhat su sura doi.
5.3.3. Cai ddt cdac mdy tram NIS
Trudc tién ta can cai dat phan mém ypbind 1én may tram bang lénh:
#rpm -ivh ypbind-xxx.rpm
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Budc tiép theo 14 chi ra tén ciia may chu va tén mién NIS ma tram nay s& sir dung bang

cach thay do6i thong tin trong file /etc/yp.conf nhu sau:
#/etc/yp.conf domainname nis-domain
server Inserver

Dong dau tién cho biét may tram nay thudc vao mién NIS c6 tén 1a nis-domain. N@;u
khong c6 dong Iénh nay thi ta 6 thé chi ra bang cach danh Iénh domainname tai dau nhéc
dong 1énh. Dong thtr 2 chi ra tén may chu NIS. Dia chi IP cua tén may chu nay phai xuat hién
trong file /etc/hosts. Hoac ta ¢o thé s dung dia chi IP ngay trén dc‘)ng nay.

Khi ta st dung may tinh thuong xuyén phai thay d6i mién NIS, ta co thé chi ra nhiéu
mién NIS va cac may chu twong tmg voi né bang 1énh server. File ciu hinh duéi ddy cho phép
thuc hién diéu do:

#yp.conf
server In-serverl domainnamel
server In-server2 domainname2

Khi muén sir dung mot mién khac thi ta chi cAn danh lai 1énh domainname dé xac dinh
mién ta tuong ng.

Sau khi da tao ra cac file cAu hinh co ban, ta nén kiém tra xem chuong trinh ypbind da
hoat dong hay chua. Trudc hét, khoi dong ypbind, sau do dung tién ich ypcat de lay thong tin
quan ly boi NIS server. B¢ xem thong tin vé dia chi IP cua céc tram ta dung 1€nh:

#ypbind
#ypcat hosts.byname
192.168.50.1 mayl

192.168.50.1 may2

Néu ta khong nhan dugc két qua nhu trén hodc ta nhan duoc mot thong bao 16i “can’t
bind to servers domain”, c6 nghia 1a hé thong NIS hoat dong chua tdt, ta c6 thé kiém tra xem
tén mién va tén may chu trong file yp.conf di chinh xac chua va sau d6 ping may chi. Néu
may chu da hoat dong ta kiém tra xem sy hoat dong ctia ypserv bang 1énh rpcinfo:

#rpcinfo —u serverhost ypserv
program 10004 version 2 ready and waiting

Néu ta nhan dugc thong bao nhu trén 13 ypserv dang hoat dong t6t.

5.3.4. Lwa chon cdc file map

~ Khi str dung NIS ta can xac dinh nhiing file géu hinh nao cua cac may tram s€ dugc thay
theé bdi NIS. Thong thuong NIS dugc st dung d€ tra clru cac thong tin vé may tram va tai
khoan nguoi dung. Mac du ta da st dung NIS nhu la mot hé quan tri tap trung, hé thong nay
van cho phép cac may tram lam viéc dugc quyén ty do lya chon sur dung céc file cau hinh cuc
b hodc st dung tir NIS server. Thir ty dugc chi ra trong file /etc/nsswitch.conf.

Vi du sau cho biét tha ty st dung dich vu cta cac ham gethostbyname(),
gethostbyaddr() va getservbyname(). Cac dich vu duogc liét ké trude sé dugc su dung, néu
khong thanh cong thi st dung dich vu sau do.

#nsswitch.conf hosts: nis dns files services files nis

Dudi day la danh sach cdc dich vu c6 thé str dung trong file /etc/nsswitch.conf. Céc file,
chuong trinh cu thé dugc su dung s& phu thudc vao ting loai dich vu:

e nisplus hay nis+: str dung NIS+ server cho mién NIS hién thoi. Tén cua server
duoc chi ra trong file /etc/nis.conf.

e nis: st dung NIS server cho domain hién thoi. Tén cua server duogc chi ra trong
file
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e /etc/yp.conf. Véi thanh phan hosts, céc file map 13 hosts.byname va hosts.byaddr
s€ duoc su dung.

e dns: str dung DNS server, dich vu nay dugc st dung cho minh thanh phén hosts.
Tén cua may chu dugc dat trong file /etc/resolv.conf.

e files: sir dung cac file cau hinh cuc bo, vi du: /etc/passwd cho thanh phan passwd.

e dbm: tim thong tin trong cac file co so dir liéu /var/dbm. Tén cua cac file la tén
cua cac file map tuwong ung cua dich vu NIS.

Cac thanh phan duoc hd trg hién thoi cua NYS 1a: hosts, networks, passwd, group,
shadow, services, protocols, rpc, va mot so file khac.

Néu c6 tir khoa [NOTFOUND-=return] trong cac thanh phan cua file nsswitch.conf, NIS

s& thoat ra ngay ma khong str dung tiép cac dich vu sau trong truong hop no khong tim thay
thong tin ¢ dich vu trude d6. Chi khi nao dich vy trude bi 16i, NIS méi dung tlep dich vu sau.
Trong vi du dudi NIS chi st dung céc file cuc bo khi khoi dong hodc DNS, NIS server bi
hong.

#/ect/nsswitch.conf

hosts: nis dns [NOTFOUND-=return] files network: nis [NOTFOUND=return] files

services: file nis

protocol: files nis rpc: files nis

5.3.5. 8w dung cdc file map passwd va group

Mot trong nhimg tng dung chinh cua NIS la dong bo thong tin vé cac tai khoan cua
ngudi s¢ dung trén tat ca cac may tram trong mién NIS. Khi d6 thong tin vé nguoi ding trén
tram duoc liét ké mot phan nho trong /etc/passwd, phan con lai duge luu trong file map
passwd.byname. Viéc chon nis trong file /etc/nsswitch.conf chua du dé NIS c6 thé hoat dong.

Khi str dung tai khoan cua nguoi dung dugc cung cap bot NIS, trude tién phai dam bao
sO hiéu cta nguoi dung trong file passwd phai trung vdi so hi¢u ciia nguoi dung do trén NIS.
Neu s6 hiéu ngudi dung, s6 hiéu nhém ctia ngudi dung d6 khac véi thong tin trong mién NIS,
ta can stra lai cho tring nhau.

Trude tién ta thay doi sé hiéu nguoi dung (uid) va sé hiéu nhém (gid) trong do file
letc/passwd va /etc/group trén tram cuc b sang céc gid tri méi cua NIS. Sau d6 ddi quyén so
hitu cua tat ca cac file bang cach thay ddi sb hiéu uid va gid cii sang uid va gid méi. Gia su
ngudi dung anhnv ¢6 sb hiéu uid 1 501, thudc nhom sinhvien co gid 1a 423, ta stra d6i quyén
s¢ hiru nhu sau:

#find / -uid 501 — print > /tmp/uid/uid.501
#find / -gid 501 — print > /tmp/uid/gid.501
#cat /tmp/uid.501 | xargs chown anhnv
#cat /tmp/gid.501 | xargs chgrp sinhvien

Sau khi thyc hién cac cong viéc trén s6 hiéu uid va gid ciia mot ngudi ding trén may
tram s& dong nhat véi NIS. Budc tiép theo 1a stra doi file /etc/nsswitch.conf nhu sau:

#/etc/nsswitch.conf
passwd: nis files group: nis files

File trén quy dinh 1€nh login va cac I¢nh thudc ho nay s€ truy van NIS server khi mot
nguoi ding mudn truy nhap, néu khong tim thdy n6 s& tim tiép dén cac file cuc bo. Thong
thuong ta loai bo hau hét ngudi dung khoi céc file cuc b, chi giir lai root hodc cac tai khoan
chung nhu mail, news,... cho mot sb tac vu can chuyén ddi sb hiéu uid sang tén va ngugc lai.
Vi du trong chwong trinh quan |y ¢éng viéc cron st dung 1énh su dé tam tré thanh news. Néu
news khong co trong /etc/passwd, chuong trinh trén sé khong thue hién dugc.

Khi ngudi ding muén thay d6i mat khau, ho khong thé ding 1énh passwd nhu khi chua
¢6 NIS. Lénh passwd chi c6 tac dung sira ddi céac file cau hinh cuc bg. NIS cung cAp mot cong
cu 1a yppasswd, né khong nhitng cho phép sira d6i mat khdu ngudi dung trén NIS ma con thay
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d6i cac thudc tinh khac nhu shell... Chuong trinh nay duge thyc hién khi khoi dong hé thong
bang cach chay thém dich vu rpc. yppaSSWd Vi théi quen ngudi dung co thé g 1énh paSSWd
khi mudn thay ddi mat khau. Giai phap ¢ day la thay ddi passwd bang mot lién két dén
yppasswd.

#cd /bin

#mv passwd passwd.old

#In yppasswd passwd

5.4 Hé thong file trén mang

Linux c6 dich vu chia sé file trén mang may tinh. Khi ta mudn c6 kha ning cac may
Linux c6 thé chia sé tai nguyén 1 céc file véi nhau, dich vu NFS s& cung cip kha ning nay.
Dich vu nay cho phép chia s¢ file cho cac nguoi dung trén mang LAN, cac file nay co kha
nang xuat hién ddi v6i cac ngudi dung nhu 1a cac file & trén may ciia minh.

5.4.1 Cai dat NFS

bé cai dat dich vu nay ta can chuén bi mot package la nfs-utils-xxx.rpm trong d6 xxx la

s6 hiéu phién ban. Pang nhap véi quyén root va sir dung 1énh:
# rpm —ivh nfs-utils-xxx.rpm

Néu khong c6 101 thong bao 16i thi viéc cai dat di thanh cong.

NES str dung thii tuc RPC (Remote Procedure Calls) dé guri va nhan yéu cau giita cac
may chu va may tram trén mang, do vay dich vu anh xa céng portmap (dich vu quén ly céc
yéu cau RPC) phai dugc khoi dong trude. Trén may chit NFS du dinh s& chia sé cac file dit
liéu phai khoi dong hai dich vu nfs va portmap bfmg 1énh:

# service nfs start
# service portmap start

Dé NFS hoat dong thi ta can phai khai dong cac dich vu sau:

e Portmapper: tién trinh nay khong lam viéc tryc tiép voi NFS ma tham gia quan 1y
cac yéu cau RPC tir may tram guri dén.

e Mountd: tién trinh nay s& 4nh xa cac file trén may chu t6i cac thu myc trén may
tram yéu cau. N6 s& huy bo anh xa nay néu c6 1énh umount tir may tram.

e Nfs: la tlen trinh chinh thue hién cac nhiém vu cua giao thire NFS. N6 ¢6 nhiém
vu cung cap cho cac may tram cac thu muc hodc file dugc yéu cau.

Ta c6 thé kiém tra cac thong tin vé cac dich vu NFS bang 1énh:
#rpcinfo -p
5.4.2 Khoi dong va dirng NFS
Viéc khoi dong dich vu NFS ciing kha don gian va da duoc gidi thiéu ¢ trén bang cach
khoi dong portmap va nfs.
# service nfs start
hoidc
#/etc/init.d/nfs start
Viéc dimg (tat) dich vu nay ciing kha don gian, ta ding 1énh sau:
#service nfs stop
hoic
#/etc/init.d/nfs stop
Ta c6 thé dat cho dich vu nay duoc tu dong khai dong khi ta khoi dong may tinh bang
cach dung 1énh:
#setup
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| Serwices |

What services should be automatically started?

1> for more information on a servi

Sau d6 chon “System services”, tiép d6 ta s& nhan duoc mot danh sach cac dich vu hién
dang c6 trong hé thong. Muon cho dich vu nao dugc tu dong khodi dong ta chi can chon dich
vu d6, ¢ day ta chon dich vu c6 tén nfs. Chon OK va cuoi cung chon Quit.

5.4.3 Ciu hinh NFS server va Client

Céu hinh nfs ta chi can sta file /etc/exports, day 1a file chira danh sach cac thu muc
dugc chia sé cho cac may khac. N6 ciing dong thoi chira danh sach cac may tram co quyén
dugc truy cap va quyén truy cdp cua cac may tram nay. Mot chi y vé dinh dang cua file nay
nhu sau: cac dong trong s& duoc bo qua, cac dong bat dau bang dau # dugc coi 1a cac dong
chu thich va s& dugce bo qua. Cac dong dai qua ta c6 thé ngat trén nhidu dong bang cach st
dung dau ngit dong (\).

CAu trac cuia mdi dong khai bao trong file ndy nhu sau:

Tén thu muc Danh sach dia chi cdc may|Danh sach dia chi cac may
tram, quyén truy nhdp cuia|tram, quyén truy nhép cua
cac may tram do cac may tram do

/software/project [192.168.0.172(rw) 192.168.0.127(ro)

/software/setup  |192.168.0.0/28(ro)

Trong d6, cic tham sb c6 y nghia nhu sau: tén thu muc 1a duong dan dén thu muc ta
mudn chia sé cho cac may khac. Danh sach dia chi cic may tram, ¢ thé 13 dia chi IP hoic tén
may (duoc liét ké trong file /etc/hosts). Trong truong hop mudn liét ké danh sach cac may c6
dia chi gan k& nhau trong mot khoang nao d6 ta c6 thé co cach viét rat gon nhu sau: ching
han ta mudn liét ké cac dia chi ciia may tram trong khoang tir 192.168.0.0 dén cac may tram
c6 dia chi 192.168.0.15 ta chi can viét 192.168.0.0/28. Quyén truy nhap dugc viét dudi dang
(rw) chi quyen doc va ghi, con (ro) thi cdic mdy tram chi c6 quyén doc trén thu muc do,
(noaccess) cam cac may tram truy nhép vao cac thu muc con cua thu muc chia se. Chu y, gitra
dia chi cia may va quyén truy nhap khong c6 du cach.

5.4.4 Str dung mount
bé doc dit liéu trén cac thu muc da duoc chiq sé né}( ta c6 thé dung cach sau: ta s€ dung
1énh mount, nhung trong trudng hop nay ta phdi can quyén quan tri (root). Cl phép cta Iénh
s€ nhu sau:
#mount <tén_mdy chii:/tén_thw muc chia_sé> </tén_thw muc _can_dnh_xg>
Luu y, trude khi ra 1énh nay ta phai tao ra thu muc can anh xa (trong trudng hop nod
chua ton tai).

Vi du, dé anh xa thu muc / software/project trén mdt may chu 192.168.0.33 vao thu muc
/mnt/project trén may hién tai ta dung 1€nh sau:
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#mount 192.168.0.33:/software/project /mnt/project
Bay gio thu myc /mnt/project trén may hién tai s€ binh dang nhu cac thu muyc khac trén
may. Ta co theé sao chép, doc céc file trén thu muc nay.
5.4.5 Unmount
Sau khi thyc hién xong céc thao tic can thiét, ta co thé huy bo anh xa nay bang 1énh
umount nhu sau:
#umount /mnt/project
~ Sau Iénh nay thi ta khong con c6 kha nang thao tac voi thu muyc trén may chu dugc nira,
néu muon ta lai phdi anh xa lai.
Ngoai ra mubn xem trang thai hoat dong cua dich vu nfs ta co thé dung 1énh:
#letc/init.d/nfs status
N6 s& hién thi thong tin vé trang thai hién tai ctia dich vu ndy dang chay hay da ding
lai.
rpc.mountd (pid 936) is running...
nfsd (pid 948 947 946 945 944 943 942 941) is running... rpc.rquotad (pid 931) is
running...
5.4.6 Mount ti dpng qua tép ciu hinh
Biy gid néu ta mudn hé thépg s€ tu dong anh xa thu muc nay khi may khoi dong dé cho
nhimg nguoi dung khoéng c6 quyén quan tri ¢6 thé dung dugc thi ta c6 thé s dung cach stra
d61 ndi dung cua file /etc/fstab.

Ciing tuong ty nhu 1énh mount & trén, trong file /etc/fstab cling ¢ cac truong gidng nhu
d3 néi ¢ trén. Mi mot dong trong file nay s& ¢6 ciu trac nhu sau:
<tén_mdy chi:/dwong ddan_dén_thi_muc_chia_sé>
</dwong dan_dén_thw muc_cuc_bo> nfs
tham s6 nfs chi cho hé diéu hanh biét kiéu file 1a nfs.

Vi du ta c6 thé thém dong 192.168.0.33:/software/project /mnt/project nfs vao cubi file
letc/fstab.

CAU HOI VA BAI TAP
1. Trinh bay céac 1énh cau hinh card giao tiép mang trén Linux
2. Trinh bay quy trinh cai dat va cau hinh cho may chu NIC.
3. Trinh bay quy trinh cai dit va cau hinh cac may tram NIC
4. Thyc hanh céc thao tac lién quan dén hé théng mang trén Linux
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Chwong 6. LAP TRINH SHELL VA LAP TRINH C TREN LINUX

6.1. Cach thirc pipes va cac yéu to co ban lap trinh trén shell

6.1.1. Cdach thirc pipes

Trong Linux c6 mot sb loai shell, shell ngam dinh 13 bash. Shell cho phép ngudi ding
chay tung Iénh shell ,(thuc~hién truc tiép) hoac day 1é€nh shell (file script) va dac biét hon la
theo dang thong qua ong dan (pipe).

- Trong mot dong 1€nh cua shell co6 thé thuc hién mot danh sach cac 1énh tudn tu nhau
dang:

<lénh> [; <lénh>]...
’ Nhu vay danh sach 1énh 1a day céc 1énh lién tiép nhau, cai sau cach cai trude boi ddu
cham phay ";"

Vidu:$ cal 10 1999; cal 11 1999 ; cal 12 1999

Shell cho ngudi ding cach thirc dic biét thuc hién cac 1énh tudn ty nhau, cai ra cta 1énh
trude 1a céi vao cua 1énh sau va khong phai thong qua noi luu trit trung gian.

- Str dung 6ng Vdﬁn 1{31 cach thac dég biét trong UI\HX va Ljnux, duoc thé higf:n la mot
cach thirc cua shell d€ truyén thong lién tién trinh. ong dan dugc t6 chirc theo kicu cau truc dir
lidu dong x&p hang "vao trude ra trude" FIFO "First In First Out".

M0 ta cach thirc str dung dudng dng trong shell nhu sau:

<l¢nh pharc hop> la hoac <Ignh> hodc (<I¢gnh>[;<l¢gnh>]...)
Vay duong dng c6 dang
<l¢nh phac heop> | <Ignh phic hop>

Lénh phirc hop phia sau c¢6 thé khong c6 ddi sb. Trong trudng hop do, thong tin két qua
tir 1énh phia trude trd thanh thong tin input cia Iénh ngay phia sau ma khong chiu tdc dong
theo cach thong thuong cta Iénh trudc nira.

Vidu: $ cal 1999 | more

Noi dung lich nam 1999 (1énh cal déng vai tro tién trinh A) khéng duoc in ngay ra man
hir}h n}lu th~6ng thuong t}leo tdc dong cua 1énh Ca,l nlfra ma duogc luu 1én mot "file" tam thoi
kiéu "6ng dan" cua h¢ thong va sau do tr¢ thanh doi so cua 1énh more (Iénh more dong vai tro
tién trinh B).

Trong chwong trinh, ¢6 thé dung dng dan lam file vao chuan cho cac 1énh doc tiép theo.

Vidu:Is-L |\

thi ky hiéu "\" chi ra ring dng dan dwgc ding nhu file vao chuan.

6.1.2. Cac yéu t6 co bin dé lap trinh trong shell

Shell c6 cong cu cho phép c6 thé 1ap trinh trén shell lam ting thém d6 than thién khi
giao tiep voi nguoi dung. Cac doi tugng tham gia cong cu nhu theé cé the dugc liét ké:

- Cac bién (trong d6 cht y to1 cac bién chuan),

- Cac hamvao - ra

- Cac phép toan so hoc,

- Biéu thic diéu kién,

- Cau trac ré€ nhanh,

- Cau truc 1ap.

* Mot s6 néi dung trong chirong trinh shell

- Chuong trinh la ddy cac dong 1énh shell song dugc dat trong moét file van ban (dugc
soan thao theo soan thao van ban),
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- Cac dong 1énh bit dau bang ddu # chinh 1a dong chu thich, bi bo qua khi shell thuc
hién chuong trinh,
- Thong thuong cac bo dich 1€nh shell 1a sh (/bin/sh) hoac ksh (/bin/ksh)
Pé thuc hién mot chuong trinh shell ta c6 cac cach sau day:
$sh <<tén chwong trinh>
hoic
$sh <tén chwong trinh>
hodc nho d6i mod ctia chuong trinh:
$chmod u+x <tén chwong trinh>
va chay chuong trinh
$<tén chuong trinh>
- Phan 16n cac yéu t6 ngdn ngir trong lap trinh shell 14 twong dong véi 1ap trinh C.

* Cdc bién trong file script

Trong shell c6 thé ké t6i 3 loai bién:

- Bién mai truong (bién shell dic biét, bién tir khoa, bién shell xac dinh trude hodc bién
shell chuan) duoc liét ké nhu sau (cac bién nay thudng gdm céc chir cai hoa):
HOME : dudng dan thu muc riéng ctia ngudi dung,

MAIL: duong dan thu muc chira hop thu nguoi dung,
PATH: thu muc dung dé tim céc file thé hién ndi dung 1énh,
PS1: ddu moi ban dau cia shell (ngam dinh 13 $),

PS2: ddu moi thi 2 cia shell (ngam dinh 13 >),

PWD: Thu muc hién tai nguoi dung dang lam,

SHELL: Pudng dan cua shell (/bin/sh hoic /bin/ksh)
TERM: S6 hiéu géan cho tram cudi,

USER: Tén ngudi dung da vao hé thong,

Trong .profile & thu myc riéng cia mdi ngudi dung thuong cé cac cau 1énh dang:

<hién moi truong> = <gia tr;>

- Bién nguoi dung: Céc bién nay do ngudi dung dit tén va c6 cc canh thirc nhan gia tri
cac bién nguoi dung tir ban phim (Iénh read).

Bién dugc dat tén gé)m mot xau ky tu, quy tac dat tén nhu sau: ky tu déau tién phai la
mot chir cai hodc dau gach chan (), sau tén la mot hay nhiéu ky tu khac. D€ tao ra mot bién
ta chi can gan bién d6 mot gia tri nao do. Phép géan 1a mdt dau bang (=). Vi du:

myname="TriThanh”

Chu y: khong duoc c6 ddu cach (space) dang trude hay dang sau dau bang. Tén bién 1a
phan biét chir hoa chir thuong. bé truy xuat dén mot bién ta dung ct phap sau; $tén_ bién.
Chang han ta muén in ra gia tri ciia bién myname & trén ta chi can ra Iénh: echo $myname.

Mot sb vi du vé cach dit tén bién:
$no=10 # day la mot cdch khai bao hop 1é
Nhung cach khai bao dudi day 1a khong hop 1€

$no=10 # ¢6 ddu cdch sau tén bién
$no=10 # ¢6 dau cach sau dau =
$no=10 # 6 ddu cach ca dang triede lan dang sau ddau =
Ta c6 thé khai bao mdt bién nhung n6 cé gia tri NULL nhu trong nhitng cach sau:
$ vech=
$ vech=""
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Néu ta ra 1énh in gia tri cua bién nay thi ta s€ thu dugc mot gid tri NULL ra man hinh
(mdt dong trong).

- Bién tu dong (hay bién-chi doc, tham s6 vi tri) 1a céc bién do shell d3 c6 sén; tén cac
bién nay cho trude. C6 10 bién tu dong:

$0, $1, $2,..., $9

Tham bién “$0” chira tén cua lénh, cac tham bién thuc bit dau bang “$1” (néu tham sb
cO vi tri 16n hon 9, ta phai st dung cu phap ${} — vi du, ${10} dé thu duoc cac gia tri cua
ching). Shell bash c6 ba tham bién vi tri dic biét, “$#”, “S@”, va “B#”. “$#” la s0 lugng
tham bién vi tri (khong tinh “$0”). “$*” la mot danh sach tat ca cac tham bién vi tri loai trir
“$0”, da duoc dinh dang nhu la mét xau don v6i moi tham bi€n dugc phan cach boi ky tu
$IFS. “$@” tra ve tat ca cac tham bién vi tri dugc dua ra dudi dang N xau duoc bao trong dau
ngodc kép.

Su khac nhau gitra “$*” va “$@” 1a gi va tai sao lai c6 sy phan bi€t? Su khac nhau cho
phép ta xtr Iy cac doi so dong Iénh bang hai cach. Cach tht nhat, “$*”, do n6 1a mét xau don,
nén c6 the dugce bicu dien linh hoat hon khong can yéu cau nhi€u ma shell. “$@” cho phép ta
xur Iy moi doi so riéng biét bdi vi gid tri cua ching 1a N doi so doc 1ap.

Dong ra (hay dong vao) tuong tng v6i cac tham sb vi tri 1a cac "t ¢6 trong cac dong
do.

Vi du: $chay vao chuong trinh roi

Néu chay 1a mot 1énh thi dong vao nay thi:

80 co gia tri chay 81 co gia tri vao $2 co gia tri chuong
83 ¢o gia tri trinh 84 ¢6 gid tri roi
Mot vi du khac vé bién vi tri gitip ta phan biét duoc su khac nhau giira bién $* va $@:
#1/bin/bash
#testparm.sh
function cntparm

{
}

cntparm ‘3%’

cntparm ‘$@’

echo —e “outside cntparm ~ $* parms\n”
echo —e “outside cntparm  $@  parms\n”

Khi chay chuong trinh nay ta s& thu duoc két qua:
$./testparm.sh Kurt Roland Wall
inside cntparm 1 parms: Kurt Roland Wall inside cntparm 3 parms: Kurt Roland Wall
outside cntparm: Kurt Roland Wall
outside cntparm: Kurt Roland Wall
Trong dong thr nhat va thtr 2 ta thdy két qua c6 su khac nhau, & dong thir nhat bién
“§*” tra vé tham bién vi tri dudi dang mot xau don, vi thé cntparm bao cao mdt tham bién
don. Dong thir hai goi cntparm, tra vé ddi s6 dong 1énh cua 1 3 x4u doc 1ap, vi thé cntparm
bao c4o ba tham bién.
7.1.2.3. Cac ky tu dac biét trong bash

echo —e “inside cntparm $# parms.: $*”

Ky tu M6 ta Ky tu M6 ta
< Dinh hudéng dau vao ~ Thu muc home cua user hién tai
> | Dinh huéng dau ra ) Thay thé 1énh
( Bit dau subshell ; Chia cét 1énh
) Két thuc subshell # Loi chu giai
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Ky tu M6 ta Ky tu M6 ta
| Ky hiéu dan ‘ Trich d4n manh
\ Dung d¢é hién ky tu dic biét « Trich dan yéu
& | Thi hanh 1énh chay ¢ ché d6 ngdm $ Biéu thic bién
{ | Bit du khbi lénh * Ky ty dai dién cho chudi
} Két thiic khéi 1énh ? Ky tu dai dién cho mot ky tu

Cac ky tw dac biét cua bash

Dau chia cat 1énh, ; , cho

phép thuc hi¢n nhiing 1énh bash phtic tap danh trén mdt dong.

Nhung quan trong hon, n6 1a két thic 1énh theo 1y thuyét POSIX.

Ky tu chu giai, # , khién bash b qua moi ky tu tir d6 cho dén hét dong. diém khac nhau
gitra cac ky tu trich dan manh va trich dan yéu, ¢ va *, tuong ung la: trich dan manh bat bash
hi€u tat ca céac ky tu theo nghia den; trich dan yéu chi bao hd cho mét vai ky tu dac biét cua

bash .

6.2. Mot s6 1¢énh 14p trinh trén shell

6.2.1. Sur dung cdc todn tir bash

Cac toan tur string

Céc toan tir string, cling duoc goi 1a cac toan tir thay thé trong tai liéu vé bash, kiém tra

gid tri ciia bién 1a chua gan gia tri hodc khong xac dinh. Bang dudi 1a danh sach cac toan

tor nay cung v&i miéu ta cy thé cho chire nng cua tirng todn ti.

Toan tu

Churc nang

${var:- word}

Neéu bién ton tai va xac dinh thi trd vé gia tri cua no, néu
khong thi tra vé word

${var:= word}

Neéu bién ton tai va xac dinh thi trd vé gia tri cua nd, néu
khong thi gan bién thanh word, sau d6 tra vé gia tri ciia nd

${var:+ word}

Neéu bién ton tai va xac dinh thi tra vé word, con khong
thi tra vé null

${var:?message}

Néu bién ton tai va xac dinh thi tra vé gia tri cua nd, con
khong thi hién thi “bash: $var:$message” va thoat ra khoi
1&nh hay tip 1€nh hién thoi.

${var: offset[:length]}

Tra vé mot xau con cla var bat dau tai offset cua do dai
length. Néu length bi bd qua, toan by xau tur offset s
duoc tra vé.

Céc toan tu string cua bash

DPé minh hoa, hdy xem xét mot bién shell c6 tén la status dugc khoi tao voi gid tri

defined. Sir dung 4 toan tir string dau tién cho két qua status nhu sau:
$echo ${status:-undefined}

defined

$echo ${status:=undefined}

defined

$echo ${status:+undefined}

undefined

$echo ${status:?Dohhh\! undefined}

defined

Bay gio st dung 1énh unset dé xoa bién status, va thuc hién van cac lénh do, duoc

output nhu sau:
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$unset status

$echo ${status:-undefined}
undefined

$echo ${status:=undefined}
undefined

$echo ${status:+undefined}
undefined

$unset status

$echo ${status:?Dohhh\! undefined}
bash:status Dohhh! Undefined

Can thiét unset status 1an thir hai vi & [énh thir ba, echo $ {status:+undefined}, khdi tao
lai status thanh undefined.

Céc toan tir substring di c6 trong danh sach & bang trén dic biét co ich. Hay xét bién
foo c6 gia tri Bilbo_the Hobbit. Biéu thirc ${foo:7} tra vé he Hobbit, trong khi ${foo:7:5} lai
trd vé he Ho.

Céac toan tir Pattern-Matching

C4c toan tir pattern-matching c6 ich nhét trong cong viéc voi cac ban ghi do dai bién
hay cac xau da duogc dinh dang ty do dugc dinh gidi boi cac Ky ty ¢o dinh. Bién moi truong
$PATH la mot vi du. Méac du no co6 thé kha dai, cac thu muc riéng biét dugc phan dinh badi
dau hai cham. Bang dudi 1a danh sach cac toan tir Pattern-Matching cta bash va chirc nang
cua ching.

Toan tu Churc nang

${var#pattern} Xoa b(’)‘phﬁp khdp (match) ngdn nhét cia pattern trudc var
va tra v€ phan con lai

${var##pattern} Xoa bo phan khép (match) dai nhit cia pattern trude var va

trd v€ phan con lai

${var%pattern} Xoa bo phan khép ngan nhit ciia pattern & cudi var va tra vé
phan con lai

${var%%pattern} Xo4 bd phan khép dai nhat cia pattern & cudi var va tra vé
phan con lai

${var/pattern/string} | Thay phan khép dai qhét clia pattern trong var bang string.
Chi thay phan khop dau tién. Toan tir ndy chi c6 trong bash
2.0 hay 16n hon.

${var//pattern/string} | Thay phﬁn khop dai nhit cua pattern trong var bang string.
Thay tat ca cac phan khédp. Toan tir nay cé trong bash 2.0
hoac 16n hon.

Cac toan tir bash Pattern-Matching

Thong thudng quy tic chuin ciia cic toan tir bash pattern-matching 13 thao tac véi file
va tén duong dan. Vi du, gia sir ta cO mot tén bién shell 1a mylife c6 gia tri la
Jusr/src/linux/Documentation/ide.txt (tai liéu vé trinh diéu khién dia IDE cta nhan). St dung
mau “/*” va “*/” ta ¢6 thé tach dugc tén thu muc va tén file.

#!/bin/bash

HHTHHHH
myfile=/usr/src/linux/Documentation/ide.txt echo ‘${myfile##*/}="${myfilet#*/}
echo ‘basename $myfile =’ $(basename $myfile)

echo ‘${myfile%o/*}="${myfile%o/*}

echo ‘dirname $myfile =’ $(dirname $myfile)
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Lénh thtr 2 xo0a xau matching “*/” dai nhét trong tén file va tra vé tén file. Lénh thir 4
lam khép tat ca moi thtr sau “/””, bit dau tir cudi bién, bo tén file va tra vé duong dan cua file.
Két qua cua tap 1énh nay la:

$ ./pattern.sh

${myfile##*/} = ide.txt basename $myfile = ide.txt

${myfile%/*} = /usr/src/linux/Documentation dirname $myfile =
{usr/src/linux/Documentation

Dé minh hoa vé céc toan tir pattern-matching va thay thé, 1énh thay thé mdi dau hai
cham trong bién méi truong SPATH bang mot dong mdi, két qua hién thi duong dan rat dé
doc (vi du nay sé sai néu ta khong c6 bash phién ban 2.0 hodc méi hon):

$ echo —e ${PATH//:\\n}
/usr/local/bin

/bin

/usr/bin

/usr/X11R6/bin
/home/kwall/bin
/home/wall/wp/wpbin

CAc toan tur so sanh chudi

e strl =str2 : strl bang str2

o strl!=str2 ; strl khac str2

e -nstr : str c6 do dai 16n hon 0 (khac null)

o -zstr : str ¢6 do dai bang 0 (null)
CAc toan ti so sanh sé hoc

o -€Q: bang

e -ge: 16n hon hoic bang

o -gt: 16m hon

o -le: nho hon hoic bang

o -lt: nho hon

o -ne: khéac

6.2.2. Diéu khién luong
Céc cau triic diéu khién ludng cuia bash, no bao gdm:

e if — Thi hanh mét hogc nhiéu ciu 1énh néu c6 diéu kién 1a true hoic false.

e for — Thi hanh mét hodc nhiéu cau 1énh trong mot sb ¢ dinh 1an.

e while — Thi hanh mét hodc nhiéu cau 1énh trong khi mét diéu kién nao do 13 true
hoac false.
until — Thi hanh mét hodc nhiéu cau 1énh cho dén khi mot diéu kién nao do6
tré thanh true hoac false.
case — Thi hanh mot hodc nhiéu cau 1énh phu thude vao gia tri cua bién.
select — Thi hanh mét hodc nhiéu ciu 1énh dua trén mot khoang tuy chon cua
nguoi dung.

* Cau truc ré nhanh co dieu kiéen if

E§ash cung cép su thue hién c6 diéu kién 1énh nao d6 st dung cau 1énh if, cau 1énh if ctia
bash day du chirc nang nhu cua C. Cl phép cia né dugce khai quat nhu sau:
if condition then
statements
[elif condition statements]
[else
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statements]
fi

Dau tién, ta cAn phai chic chan rang minh hiéu if kiém tra trang thai thoat ciia cau 1énh
last trong condition. Néu noé 1a 0 (true), sau do statements s€ duogc thi hanh, nhung néu no
khéc 0, thi ménh dé else s€ dugc thi hanh va di¢u khién nhay téi dong dau tién cua ma fi. Cac
ménh dé elif (tuy chon) (co6 thé nhi€u tuy y) s€ chi thi hanh khi diéu kién if 1a false. Tuong tu,
ménh d¢€ else (tuy chon) s€ chi thi hanh khi tat ca else khong théa man. Nhin chung, cac
chuong trinh Linux tra vé 0 n€u thanh c6ng hay hoan toan binh thuong, va khac 0 néu nguoc
lai, vi thé khong c6 han ché nao ca.

Chu y: Khong phai tat ca chuong trinh déu tuan theo ciing mot chudn cho gia tri tra ve,
vi thé can kiém tra tai licu Ve cac chuong trinh ta kiém tra ma thoat voi diéu kién if. Vidu
chuong trinh diff, tra vé 0 néu khong c6 gi khac nhau, 1 néu c6 su khac biét va 2 néu ¢ van
dé nao d6. Néu mdt cau dicu kién hoat dong khong nhu mong doi thi hdy kiém tra tai li¢u vé
ma thoat .

Khoéng quan tdm dén cach ma chuong trinh x4c dinh méa thoat cia chtng, bash ldy 0 c6
nghia 1a true hodc binh thuong con khac 0 1a false. Néu ta can cy thé dé kiém tra mot ma thoat
cta lénh, sir dung toan tir $? ngay sau khi chay 1énh. $? tra vé ma thoat ctia 1énh chay ngay
luc do.

Phtic tap hon, bash cho phép ta phdi hop cac ma thoat trong phan diéu kién st dung céc
toan tor && va || dugc goi 1a todn tir logic AND va OR. Cu phap day du cho toan tt AND nhu
Sau:

commandl && command?2

Cau lénh command?2 chi duoc chay khi va chi khi commandl tra vé trang thai 1a s6 0
(true).
Cu phép cho toan tir OR thi nhu sau:
commandl || command?2

Cau 1énh command?2 chi dugc chay khi va chi khi command1 tra lai mot gia tri khac 0
(false).

Ta c6 thé két hop lai cd 2 loai toan tur lai dé c6 mot biéu thirc nhu sau:

commandl && comamnd? || command3

Néu cAu Iénh commandl chay thanh cong thi shell s& chay 1énh command2 va néu
commandl khong chay thanh cong thi command3 duoc chay.

Vi du:

$ rm myf && echo "File is removed successfully' || echo "File is not removed"

Néu file myf duoc x6a thanh cong (gia tri tra vé cua 1énh 13 0) thi 1énh "echo File is
removed successfully" s€ dugc thuc hién, néu khong thi 1énh "echo File is not removed" dugc
chay.

Gia su trude khi ta vao trong mot khéi ma, ta phai thay d6i mot thu myc va copy mot
file. C6 mot cach dé thuc hién diéu nay la st dung céc toan ti if 10ng nhau, nhu 1a doan ma
sau:

if cd /nome/kwall/data then
if cp datafile datafile.bak then
# more code here
fi
fi

Tuy nhién, bash cho phép ta viét doan ma nay stic tich hon nhiéu nhu sau:

if cd /home/kwall/data && cp datafile datafile.bak then
# more code here fi

-068 -



Ca hai doan ma déu thyuc hién cung mot chirc ndng, nhung doan thir hai ngén hon nhiéu,
gon nhe va don gidn. Mic du if chi kiém tra cac ma thodt, ta c6 thé sir dung cau tric /...J 1énh
test dé kiém tra cac di¢u kién phirc tap hon. [condition] tra vé gia tri bi€u thi condition la true
hay false. test cling c6 tac dung tuong tu.

Mot vi du khac vé cach str dung ciu trac if:

#!/bin/sh
# Script to test if..elif...else
#
if [ $1 -gt 0 ]; then echo "$1 is positive"
elif [$1-1t0]
then
echo "$1 is negative"
elif[$1-eq 0]
then
echo "$1 is zero"
else
echo "Opps! $1 is not number, give number"
fi

S6 lugng cac phép toan diéu kién cta bién hién tai khoang 35, kha nhiéu va hoan chinh.
Ta c6 thé kiém tra cac thudc tinh file, so sanh cac xau va cac biéu thuc sb hoc.
_ Chi'y: Cac khoang tréng truge d:élu mo ngodc va sau dau dong ngoic trong [condition]
la can phai c6. Pay la dicu kién can thiét trong cu phap shell cta bash.
Danh sach céc toan tir test file phd bién nhit:

Toan tir Piéu kién true

-d file file ton tai va 1a mot thu muc

-e file file ton tai

-f file file ton tai va 1a mot file binh thuong (khong 1a mot thu
muc hay mdt file dac biét)

-r file file cho phép doc

-s file file ton tai va khac rong

-w file file cho phép ghi

-x file file kha thi hoac néu file 1a mot thu myc thi cho phép tim
kiém trén file

-0 file file ciia nguoi dung hién tai

-G file file thugc mot trong cac nhom nguoi dung hién tai la
thanh vién

filel -nt file2 filel mai hon file2

filel -ot file2 filel cli hon file2

Vi du chuong trinh shell cho cac toan tir test file trén cac thu myc trong bién SPATH.
Ma cho chuong trinh descpath.sh nhu sau:
#1/bin/bash
HUHHH R R
IFS=:
for dir in $PATH,;
do
echo $dir
if [ -w $dir ]; then
echo -e "\tYou have write permission in $dir"
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else
echo —e “\tYou don’t have write permission in 3dir”
fi
if [ -0 $dir ]; then
echo -e "\tYou own $dir"
else
echo —e “\tYou don’t own $dir”
fi
if [ -G $dir ]; then
echo -e "\tYou are a member of $dir's group"
else
echo -e "\tYou aren't a member of $dir's group"
fi
done Chuong trinh descpath.sh
Vong lap for (gioi thiu trong phan dudi) s& duyét toan bo cac dudng dan thu muc trong
bién PATH sau d6 kiém tra cac thudc tinh cua thu muc d6. Két qua nhu sau (két qua co thé
khéc nhau trén cac may khac nhau do gia tri ciia bién PATH khac nhau):
fusr/local/bin
You don’t have write permission in /usr/local/bin
You don’t own /usr/local/bin
You aren’t a member of /usr/local/bin’s group
/bin
You don’t have write permission in /bin
You don’t own /bin
You aren’t a member of /bin’s group
fusr/bin
You don’t have write permission in /usr/bin
You don’t own /usr/bin
You aren’t a member of /usr/bin’s group
fusr/X11R6/bin
You don’t have write permission in /usr/X11R6/bin
You don’t own /usr/X11R6/bin
You aren’t a member of /usr/X11R6/bin’s group
/home/kwall/bin
You have write permission in /home/kwall/bin
You own /home/kwall/bin
You are a member of /home/kwall/bin’s group
/home/kwall/wp/wpbin
You have write permission in /home/kwall/wp/wpbin
You own /home/kwall/wp/wpbin
You are a member of /home/kwall/wp/wpbin’s group
Céc biéu thirc trong phan diéu kién ciing ¢6 thé két hop voi nhau tao thanh cac biéu thic
phtrc tap hon bang cac phép toan logic.

Toan tir Y nghia
I expression Logical NOT
expressionl -a expression2 Logical AND
expressionl -0 expression2 Logical OR

* Cdc vong lap di quvét dinh: for
Nhu da théy & chuong trinh trén, for cho phép ta chay mot doan ma mot s6 1an nhat
dinh. Tuy nhién cau trac for cua bash chi cho phép ta 1ap di lap lai trong danh sach cac gia tri

-70 -




nhit dinh boi vi no khong tu dong ting hay giam con dém vong lip nhu 1a C, Pascal, hay
Basic. Tuy nhién vong lap for 1a cong cu lip thudng xuyén duoc st dung bai vi n6 didu khién
gon gang trén cac danh sach, nhu 1a cac tham s dong 1énh va cac danh sach céc file trong thu
muc.

C phéap day du cua for la:

for value in list

do

done

statements using $value

list 1a mot danh sach cac gia tri, vi du nhu 1a tén file. Gia tri 1a mdt thanh vién danh sach
don va statements 1a cac 1énh sir dung value. Mot ¢t phap khac cua 1énh for ¢6 dang nhu sau:

for ((exprl; expr2; expr3))

do

repeat all statements between do and done until expr2 is TRUE

done

Linux khong c6 tién ich dé d6i tén hay copy cic nhom cia file. Trong MS-DOS néu ta
¢ 17 file co6 phan mé rong a*.doc, ta co thé sir dung 1énh COPY dé copy *.doc thanh file
* txt. Lénh DOS nhu sau:

C:\ cp doc\*.doc doc\*.txt

sir dung vong lap for cia bash dé bu dap nhimg thiéu sot ndy. Poan ma dudi day c6 thé
duogc chuyén thanh chwong trinh shell thyc hién déng nhu nhiing gi ta mudn:

for docfile in doc/*.doc do

cp $docfile ${docfile%.doc}.txt
done

Str dung mdt trong cac toan tur pattern-matching cta bash, doan ma nay lam viéc copy
cac file c6 phan mo rong 1a *.doc bang cach thay thé .doc ¢ cudi cua tén file bang .txt.
Mot vi du khac vé vong for don gian nhu sau:

#1/bin/bash
foriin12345
do

echo "Welcome $i times"
done
Ta ciing c6 mdt ciu tric vé for nhu sau, chuong trinh nay ciing c¢6 cing chirc niang nhu
chuong trinh trén nhung ta cht v dén su khac biét vé ct phap cua 1énh for.

#1/bin/bash
for (i=0;i<=5;i++))
do
echo "Welcome $i times"
done

$ chmod +x for2

$ ./for2

Welcome 0 times
Welcome 1 times Welcome 2 times Welcome 3 times
Welcome 4 times
Welcome 5 times

Tiép theo 1a mot vi du vé vong for 16ng nhau:
#1/bin/bash
for (1=1;1<=5;i++)) ### Outer for loop ###
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do
for ((j =1 ;) <=5; j++)) ### Inner for loop ###
do
echo -n "$i "
done
done
Vi du khac vé cach str dung cdu trac if va for nhu sau:
#!/bin/sh
#Script to test for loop
#
#
if [$#-eq0]
then
echo "Error - Number missing form command line argument"
echo "Syntax : $0 number"
echo "Use to print multiplication table for given number™
exit 1 fi n=$1
foriin12345678910
do
echo "$n * $i = “expr $i \* $n™"
done
Khi ta chay chwong trinh v6i tham sé:
$ chmod 755 mtable
$ ./mtable 7
Ta thu duoc két qua nhu sau:

7*1=7
7*2=14
7%10=70

* Cac vong lap khong xac dinh: while va until

Vong lap for gi6i han sé 1dn ma mot doan ma duoc thi hanh, cac cau trac while va until
cua bash cho phép mdt doan ma d}rqc thi hanh lién tuc cho dép khi mot diéu }(ién nao do xay
ra. Chi v6i cht y 1a doan ma nay can viét sao cho dieu kién cudi phai xay ra néu khong

s€ tao ra mQt vong lap vo tan. Cl phap ctia n6é nhu sau:

while condition do

statements
done

C phap nay c6 nghia 13 khi nao condition con true, thi thyc hién statements cho dén khi
condition trd thanh false (cho dén khi mdt chuong trinh hay mdt 1énh tra vé khac 0):

until condition do
statements

done

Cu phap until c6 nghia 1a trai nguoc véi while: cho dén khi condition tr¢ thanh true thi
thi hanh statements (c6 nghia la cho dén khi mot 1énh hay chuong trinh tra vé ma thoat khac
0)

CAu trac while cua bash khéc phuc thiéu sot khong thé tu dong ting, giam con dém cua
vong 1ap for.
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Vi du, ta mudn copy 150 ban cua mot file, thi vong 1ap while 1a mét Iya chon dé giai
quyét bai toan nay.
#!/bin/sh
#
declare -i idx idx=1
while [ $idx != 150]
do
cp somefile somefile.$idx idx=$idx+1
done
Chuong trinh ndy giéi thiéu cach st dung tinh toén s6 nguyén cua bash. Cau 1énh
declare khéi tao mot bién, idx, dinh nghia 1a mot s6 nguyén. Mdi lan lip idx ting 1én, né s&
duoc kiém tra dé thoat khoi vong lap. Vong lap until tuy ciing c6 kha ning giéng while nhung
khong dugc dung nhiéu vi rat kho viét va chay cham.
Mot vi du nita vé cach su dung vong 13p while dugc minh hoa trong chuong trinh in ban
nhén ctia mot so:
#1/bin/sh
#Script to test while statement
#
if [$#-eq 0]
then
echo "Error - Number missing form command line argument"
echo "Syntax : $0 number"
echo " Use to print multiplication table for given number"
exit 1
fi
n=$1
i=1
while [ $i -le 10 ]
do
echo "$n * $i = “expr $i \* $n™"
i="expr $i + 1
done

* Cac cau truc lua chon: case va select

Céu trac diéu khién luéng tiép theo la case, hoat dong cling twong ty nhu 1€nh switch
cua C. No cho phép ta thuc hién cac khoi 1énh phu thude vao gia tri ciia bién. Cu phap day du
cua case nhu sau:

case expr in patternl)

statements ;; pattern2 ) statements ;;

[*)
esac
statements ;;]

expr duoc dem di so sanh voi timg pattern, néu né bang nhau thi cac 1énh tuong tng s&
dugc thi hanh. Dau ;; 1 tuong duong véi 1énh break cua C, tao ra diéu khién nhay t6i dong
dau tién ciia ma esac. Khong nhu tir khoa switch cta C, 1énh case ciia bash cho phép ta klem
tra gia tri cua expr dua vao pattern, né c6 thé chira cac ky tu dai dién. Cach lam viéc cua ciu
trdc case nhu sau: n6 s& khop (match) biéu thirc expr v6i cac miu patternl, pattern2,...néu co
mot mau nao d6 khép thi khéi 1énh twong tmg véi mau dé s& duoge thuc thi, sau d6 n6 thoat ra
khoi 1énh case. Néu tét ca cac miu déu khong khop va ta ¢6 s dung mau * (trong nhanh *)),

-73 -



ta thiy day 1a mau c6 thé khop voi bét ky gia tri nao (ky tu dai dién 13 *), nén cic 1énh trong
nhanh nay s€ dugc thuc hién.

CAu trac diéu khién select (khong c6 trong cac phién ban bash nhé hon 1.14) chi riéng
c6 trong Korn va cdc shell bash. Thém vao do6, né khong c6 sy tuong ty nhu trong cac ngon
ngilr 1ap trinh quy udce. select cho phép ta dé dang trong viéc xay dung cac menu don gian va
dap tng cac chon lya cua nguodi dung. Ca phap cua n6 nhu sau:

select value [in list]

do

statements that manipulate $value

done

Duéi day 1a mot vi du vé cach st dung 1€nh select:

#1/bin/bash

# menu.sh — Createing simple menus with select
HEH B R R R
IFS=: PS3="choice? ”

# clear the screen clear

select dir in $PATH

do
if [ $dir ]; then
cnt=$(Is —Al $dir | wc -1)
echo “$cnt files in $dir”
else
echo “Dohhh! No such choice!”
fi
echo —e “\nPress ENTER to continue, CTRL —C to quit”
read clear
done

Churong trinh tgo cac menu bang select
Lénh dau tién dat Ky tu IFS 1a : (ky tu phan cach), vi thé select c6 thé phan tich hoan
chinh bién moi truong SPATH. Sau d6 né thay doi 161 nhac default khi select bang bién PS3.
Sau khi xo04 sach man hinh, n6 budc vao mot vong 1dp, dua ra mot danh sach cac thu muc
nam trong SPATH va nhac nguoi dung chon lya nhu 1a minh hoa trong hinh duéi.

Néu ngudi dung chon hop 1€, 1énh Is dugc thuc hién két qua dugc gui cho 1€nh dém tur
wc dé dém s file trong thu muc va hién thi két qua c6 bao nhiéu file trong thu muc dé. Do Is
c6 thé sir dung ma khong can dbi sd, script dau tién can chic chin 13 $dir khac null (néu né 1a
null, Is s€ hoat dong trén thu muc hién hanh néu nguoi dung chon 1 menu khong hop 1€). Néu
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ngudi ding chon khong hop 18, mot théng bao 16i s& dugc hién thi. Céu 1¢nh read (duoc gidi
thiéu sau) cho phép nguoi dung danh vao lya chon cua minh va nhan Enter dé 1ap lai vong lap
hay nhan Ctrl + C d¢ thoat.
Chl y: Nhu da gi6i thi¢u, cac vong 1ap script khong két thuc néu ta khong nhan Ctrl+C.
Tuy nhién ta c6 thé st dung 1€nh break dé thoat ra.
6.2.3 Cac ham shell
Qéc ham chirc nang cia bash 1a mdt caich mé rong cac tién ich san c6 trong shell, n6 cé
cac diém loi sau:
e Thi hanh nhanh hon do cac ham shell luén thuong truc trong bd nhé.
e Cho phép viéc 1ap trinh tré' nén dé dang hon vi ta c6 thé t6 chirc chuong trinh
thanh cac module.

Ta c6 thé dinh nghia cac ham shell sir dung theo hai cach:
function fname

{
commands
}
Hoac la
fname()
{
commands
}

Ca hai dang déu duoc chap nhan va khong c6 gi khac giira chung. Dé goi mot ham da
dinh nghia don gian 1a goi tén ham cing véi cac d6i s6 ma né can.

Néu so sanh véi C hay Pascal, ham cua bash khong dugc chat ché, n6é khong kiém tra
16i va khong c6 phuong thic tra vé ddi sb bang gi tri. Tuy nhién giéng nhu C va Pascal, cac
bién dia phuong cé thé khai bao cuc bd d6i véi ham, do d6 tranh duoc su xung dot voi bién
toan cyuc. Dé thuc hién diéu nay ta dung tir khoa local nhu trong doan ma sau:

Function foo

{

local myvar
local yourvar=1

}
Trong vi du vé cac bién vi tri & trén ta ciing thiy duogc cach sir dung ham trong bash.
Cac ham shell giiip mé cua ta dé hiéu va dé bao dudng. St dung cac ham va cac chu
thich ta s€ d& rat nhieu cong strc khi ta phai tr¢ lai ndng cap doan ma ma ta da viet tir thoi gian
rat 1au trude do.
6.2.4. Cdc todn tir dinh huwong vao ra
Ta da dugc biét vé cac toan tir dinh hudng vao ra, > va <. Toan tir dinh hudng ra cho
phép ta guri két qua ra cua mdt I¢nh vao mat file. Vi du nhu I¢nh sau:
$ cat SHOME/.bash_profile > out
N6 sé tao mot file tén la out trong thu muyc hi¢n tai chua cac noi dung cua file
bash_profile, bang cach dinh hudng dau ra cua cat téi file do.
. Tuong tu, ta co }hé cung cép dau Vvé.O la mét 1énh tir mot file hoéq 1a Iénh sir dung toan
tir dau vao, <. Tacd thé viét lai 1énh cat d€ sir dung todn tir dinh hudng dau vao nhu sau:
$ cat < $HOME/.bash_profile > out
Két qua cua Iénh nay van nhu thé nhung né cho ta hiéu thém vé cach st dung dinh
hudéng dau vao dau ra.
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Toan tir dinh hudng d@}u ra, >, s€ ghi d¢ Ién bat ctr file nao dang ton tai. Doi khi djéu nay
la khong mong muon, vi thé bash cung cap toan tir noi thém dir liéu, >>, cho phép noi thém
di liéu vao cuoi file. Hay xem Iénh thém bi danh cdlpu vao cudi cua file .bashrc cua toi:

Secho “alias cdlpu="cd SHOME/kwall/projects/lpu’ > >> SHOME/.bashrc
Mot cach str dung dinh huéng dau vao 1a ddu vao chuan (ban phim). Ca phap cta 1énh
nay nhu sau:
Command << label
Input ... Label
C phéap nay néi 1én rang command doc céc input cho dén khi né gip label.
Vidu
#1/bin/bash
HEH B R R
USER=anonymous
PASS=kwall@xmission.com

ftp -i -n << END open ftp.caldera.com user $USER $PASS cd /pub
Is close END

6.2.5. Hi¢n dong vin bdn
Lénh echo hién ra dong van ban dugc ghi ngay trong dong 1énh c6
Cu phép Iénh:
echo [tuy chon] [xau ky tu]...
Céc tuy chon: ’ ,
-n : hién xau ky tu va dau nhac trén cung mat Si(‘)ng. q
-€ ! ba;it kha nang thong dich dugc céac ky tu di?u khi@n.
-E : tat kha nang thong dich dugc cg’lc ky tu diéu khién. N ’
--help : hién ho tro va thoé:c. Mot s6 ban Linux khong ho trg tham s6 nay. Vi duy,
dung 1énh echo véi tham so -e
# echo -e ‘thir dung lénh echo \n’
s& thdy hién ra chinh dong vin ban & 1énh:
the dung Iénh echo
#
& day ky tu diéu khién “\n’ 13 ky tu xudng dong.

6.2.5. Lénh read doc div liéu cho bién nguwoi ding

Lénh read c6 dang read <tén bién>

Vi du chuong trinh shell c6 tén thul.arg c6 ndi dung nhu sau:
#!/bin/sh
# Chuong trinh hoi ten nguoi va hien lai echo "Ten anh la gi?"
read name
echo "Xin chao, $name , anh go $# doi so"
echo "$*"

Sau do, ta thuc hién
$chmod u+x thul.arg
$thul.arg Hoi ten nguoi va hien lai
S& thay xuét hién
Ten anh la gi? Tran Van An

Xin chao, Tran Van An, anh go 6 doi so
Hoi ten nguoi va hien lai
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6.2.6. Lénh set

bé gan Két qua du ra tr Iénh shell ra cac bién tu dong, ta dung 1énh set

Dang I¢énh: set ‘<lénh>"

Sau 1énh nay, két qua thuc hién 1énh khong hién 1én man hinh ma gan két qua dé tuong
mg cho cac bién ty dong. Mot cach tu dong cac tur trong két qua thyuc hién 1énh s€ gan tuong
ung cho cac bién ty dong (tr $1 tro di).

Xem xét mét vi du sau day (chuong trinh thu2.arg) cé ndi dung:

#1/bin/sh

# Hien thoi diem chay chuong trinh nay set "date’
echo "Thoi gian: $4 $5"

echo "Thu: $1"

echo "Ngay $3 thang $2 nam $6"

Sau khi d6i mode cua File chuong trinh nay va chay, ching ta nhan dugc:
Thoi gian: 7:20:15 EST

Thu: Tue
Ngay 20 thang Oct nam 1998
Nhu vay,
$H=6
$* = Tue Oct 20 7:20:15 EST 1998
$1 =Tue $2=0ct $3=120 $4 =7:20:15

$5 =EST $6 = 1998

6.2.7. Tinh toan trén cac bién
Céc tinh toén trong shell duoc thyc hién véi cac d6i s6 nguyén. Cac phép toan gdm co:
cong (+), trir (<), nhan (*), chia (/), mod (%).
Biéu thtrc thyuc hién theo cac phép toan da néu. Tinh toan trén shell c¢6 dang:
“expr <biéu thirc>"
Vi du, chuong trinh véi tén cong.shl sau day:
#1/bin/sh
# Tinh va in hai so
tong = “expr $1 + $2°
echo "Tong = $tong" Sau do, khi d6i mod va chay
$cong.shl 56
s¢€ hién ra:
Tong =11
6.2.8. Chwong trinh vi du
[* Program 5 */
#!/bin/sh
# Chuong trinh liet ke cac thu muc con cua 1 thu muc
# Minh hoa cach su dung if then fi, while do done
# va cac CT test, expr
if test $# -ne 1
then
echo Cu phap: $0 \<Ten thu muc\>
exit 1
fi
cd $1 # Chuyen vao thu muc can list
if test $? -ne 0 # Neu thu muc khong ton tai thi ra khoi CT
then
exit 1
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if Is-1L |\
# Liet ke ca cac thong tin cua symbolic link
# Su dung sub-shell de tu giai phong bien

{
sum=0
# Lenh read x y de bo di dong 'total 1234.." cua lenh Is -IL
read xy;
while read mode link user group size month day hour name do
if [ -d $name ]
then
echo $name $size \($mode\)
fi
done
}

6.3. Lap trinh C trén UNIX

6.3.1. Trinh bién dich gcc
Hé diéu hanh UNIX luén kém theo bd dich ngon ngir 1ap trinh C véi tén goi 1a cc (C
compiler). Trong Linux, by dich c6 tén la gcc (GNU C Compiler) véi ngdn nglr 1ap trinh
khong khac nhiéu véi C chuan. gec cho ngudi lap trinh kiém tra trinh bién dich. Tién trinh
bién dich bao gém bdn giai doan:
e Tiénxuly
e Bién dich
e Tap hop
o Lién két
Ta c6 thé dimg tién trinh sau mot trong nhing giai doan dé kiém tra két qua bién dich
tai giai doan ay. gec cling c6 thé chip nhan ngdn ngit khac ctiia C, nhu ANSI C hay C truyén
thong. Nhu da néi & trén, gee thich hop bién dich C++ hay Objective-C. Ta c6 thé kiém soat
luong cting nhu kleu thong tin can debug, tt nhién 13 c6 thé nhung trong tién trinh nhi phan
hoa két qua va gidng nhu hau hét cac trinh bién dich, gee ciing thuc hién tdi vu hoa ma.

Trudce khi bét dau di sau vao nghién ctru gcc, ta xem mot vi du sau:
#include<stdio.h>
int main (void)
{
fprintf( stdout, “Hello, Linux programming world\n”);
return 0;

}
Mot chuong trinh dién hinh dung ¢ minh hoa viéc st dung gec
Pé bién dich va chay chwong trinh nay hay gé:

$ gec hello.c —o hello

$ ./hello

Hello, Linux programming world!

Dong 1énh dau tién chi cho gcc phéi’bién dich va lién két file ngudn hello.c, tao ra tip
tin thyc thi, bang cach chi dinh st dung doi so6 -0 hello. Dong 1€nh thtr hai thyc hién chuong
trinh, va két qua cho ra trén dong thir 3.

C6 nhiéu ché ma ta khong nhin thdy dugc, gee trude khi chay hello.c thdng qua b tién
xu ly cua cpp, d€ mo rong bat ky mot macro nao va chén thém vao ndi dung cua nhimg file
#include. Tiép dén, n6 bién dich ma nguodn tién xtr 1y sang ma obj . Cudi cung, trinh lién két,
tao ra ma nhi phan cho chuong trinh hello.

-78 -



Ta c6 thé tao lai timg budc ndy bang tay, chia thanh timg budc qua tién trinh bién dich.
Dé chi cho gcc biét phai dung viée bién dich sau khi tién xir 1y, ta st dung tuy chon —E cia
gec:
$ gcc —E hello.c —o hello.cpp
Xem xét hello.cpp va ta c6 thé thiy noi dung cia stdio.h dugc chén vao file, cing véi
nhirg m3 thong bao tién xir Iy khac. Budce tiép theo 1a bién dich hello.cpp sang ma obj. Sir
dung tuy chon — ctia gcc dé hoan thanh:
$ gcc —x cpp-output -c hello.cpp —o hello.o
Trong trudng hop ndy, ta khong can chi dinh tén cua file output béi vi trinh bién dich
tao mot tén file obj bang cach thay thé .c bai .0. Tuy chon —x chi cho gcc biét bit dau bién
dich ¢ bude dugce chi bao trong truong hop nay véi ma ngudn tién xir Iy.
Lam thé nao gcc biét chia loai ddc biét cua file? N6 dua vao dudi mé rong cia file &
trén dé xac dinh rd phai xir 1y file nhu thé nao cho ding. Hau hét nhitng dudi mé rong thong
thuong va chu thich cua chung dugc 1iét ké trong bang duoi.

Phan mo rong Kiéu

.C M3 ngudn ngdn ngit C

.C, .Cpp M3 ngudn ngdn ngit C++

y Mi ngudn C tién xir Iy

i M3 ngudn C++ tién xir ly

S, .S M3 ngudn Hop ngir

0 M3 ddi twong bién dich (obj)
.a, .50 Ma thu vién bién dich

Céac phan mo rong cua tén file ddi véi gee

Lién két file d6i twong, va cudi cung tao ra ma nhij phan:

$ gec hello.o —o hello

Trong trudng hop , ta chi mudn tao ra céc file obj, va nhu vay thi budc lién két 1a khdng
can thiét.

Hau hét cac chuong trinh C chira nhiéu file ngudn thi mdi file nguon dé déu phai duoc
bién dich sang mi obj trudc khi toi budc lién két cudi ciing. Gia str c6 mot vi du, ta dang lam
viéc trén Killerapp.c 1a chuong trinh str dung phan ma cia helper.c, nhu vay dé bién dich
killerapp.c ta phai dung dong 1énh sau:

$ gec killerapp.c helper.c —o killerapp

gce qua 1an luot cac bude tién xtr 1y - bién dich — lién két, luc nay tao ra cac file obj cho
mdi file ngudn trudc khi tao ra ma nhi phén cho killerapp.

Mot sb tuy chon dong 1énh cia gec:

e -0FILE : Chi dinh tén file output; khong can thiét khi bién dich sang ma obj.
Néu FILE khong dugc chi rd thi tén mac dinh s€ 1a a.out.

e -C:Bién dich khong lién két.

e -DFO0=BAR : binh nghia macro tién xur 1y dat tén FOO voi mot gia tri cia BAR
trén dong lénh.

e -IDIRNAME : Trudc khi chua quyét dinh dugc DIRNAME hay tim kiém nhiing
file include trong danh sach cac thu muc( tim trong danh sach cac duong dan thu
muc)

e -LDIRNAME : Truéc khi chua quyét dinh dugc DIRNAME hay tim kiém nhiing
file thu vién trong danh sach céc thu muc. V&i mac dinh gee lién két dya trén
nhitng thu vién dung chung

e -static : Lién két dua trén nhiing thu vién tinh
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o -IF00 : Lién két dya trén 1ibFOO

e -g:Bao gdm chuén g& réi théng tin ma nhi phan

e -ggdb : Bao gdm tit ca thong tin ma nhi phan ma chi c6 chuong trinh g& rdi
GNU- gdb méi c6 thé hiéu duoc

e -O: Téi uu hod ma bién dich

e -ON : Chi dinh m¢t mirc tdi wu hod ma N, 0<=N<=3.

e -ANSI : HJ tro chuidn ANSI/ISO cua C, loai bo nhitng m¢ rong cia GNU ma
xung dot v6i chuan( tuy chon nay khong bao dam ma theo ANSI).

e -pedantic : Cho ra tit ca nhirng canh bao quy dinh béi chuan

e -pedantic-erors : Thong béo ra tat ca cac 15i quy dinh bai chuin ANSI / ISO caa
C.

e -traditional : Hd trg cho ci phap ngbn ngit C cua Kernighan va Ritchie (giéng
nhu ct phap dinh nghia ham kiéu ci).

e -w: Chin tat ca thong diép canh bao.

e -Wall : Thong b4o ra tt ca nhitng canh bao hiru ich thong thudng ma gec c6 thé
cung cap.

e -werror : Chuyén doi tit ca nhitng canh béo sang 16i ma s& lam ngung tién trinh
bién dich.

e -MM : Cho ra mét danh s&ch su phu thudc twong thich duoc tao.

e -v: Hién ra tit ca cac 1énh da st dung trong mdi budc cua tién trinh bién dich.

6.3.2. Cong cu GNU make

Trong truong hop ta viét mot chuong trinh rt 16n duoc cAu thanh bai tir nhiéu file, viée
bién dich s& rat phtic tap vi phai viét cac dong 1énh gec rat 1a dai. Pé khac phuc tinh trang nay,
cdng cu GNU make da dugc dua ra. GNU make duoc giai quyét bang cach chira tit ca cac
dong 1énh phuc tap d6 trong mot file goi 1a makefile. N6 ciing 1am t6i wu hoa tién trinh dich
béng cach phat hién ra nhiing file nao c6 thay ddi thi n6 moi dich lai, con file nao khong bi
thay d6i thi n6 s& khong 1am gi ca, vi vay thoi gian dich s& duoc rat ngin.

Mot makefile 1a mot co s& dir liéu van ban chira cach luat, cac luat nay s€é bao cho
chuong trinh make biét phai 1am gi va lam nhur thé nao. Mot luat bao gdm céc thanh phan nhu
sau:

e Dich (target) — cai ma make phai lam
e Mot danh sach cac thanh phan phy thudc (dependencies) can dé tao ra dich
e Mot danh sach céac ciu 1énh dé thuc thi trén cac thanh phﬁn phu thude

Khi duoc goi, GNU make s€ tim cac file c6 tén la GNUmakefile, makefile hay
Makefile. Céc ludt s€ c6 cu phap nhu sau:

target: dependencyl, dependency?, ....
command command

Target thuong la mot file nhu file kha thi hay file object ta mudn tao ra. Dependency la
mot danh séch céc file can thiét nhu 1a dau vao dé tao ra target.
Command 14 cac budc can thiét (chang han nhu goi chwong trinh dich) dé tao ra target.
Dudi day 1a mét vi dy vé mot makefile vé tao ra mot chuong trinh kha thi c6 tén la
editor (s6 hiéu dong chi dua vao dé tién theo ddi, con ndi dung ctia makefile khong chira sd
hiéu dong). Chuong trinh nay dugc tao ra boi mot s6 cac file nguén: editor.c, editor.h,
keyboard.h, screen.h, screen.c, keyboard.c.
1. editor : editor.o screen.o keyboard.o
2. gcc -o editor.o screen.o keyboard.o
3. editor.o : editor.c editor.h keyboard.h screen.h
4. gce -c editor.c
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5. screen.o : screen.c screen.h
6. gcc -c screen.c
7. keyboard.o : keyboard.c keyboard.h
8. gcc -c keyboard.c
9. clean:
10. rm*.0
Dé bién dich chuwong trinh ndy ta chi can ra 1énh make trong thu muc chira file nay.
Trong makefile nay chua tat ca 5 luat, luat dau tién co dich 1a editor duoc goi 1a dich
ngam dinh. Day chinh 13 file ma make s& phai tao ra, editor c6 3 dependencies editor.o,
screen.o, keyboard.o. Tét ca céc file nay phai ton tai thi méi tao ra dugc dich trén. Dong thir 2
la 1énh ma make s€ goi thuc hi¢n dé tao ra dich trén. Cac dong tiép theo la cac dich va cac
1énh twong tmg dé tao ra cac file d6i twong (object).

6.3.3. Lam viéc vdi file

Trong Linux, dé 1am viéc véi file ta st dung mo ta file (file descriptor). Mot trong
nhiing thuan loi trong Linux va cac hé thong UNIX khac 14 giao dién file 1am nhu nhau d6i
v6i nhidu loai thiét bi. Pia tir, cac thiét bi vao/ra, cong song song, gid may tram
(pseudoterminal), céng may in, bAng mach am thanh, va chudt dugc quan 1y nhu cac thiét bi
dic biét giébng nhu cac tép thong thuong dé lap trinh tng dung. Cac socket TCP/IP va mién,
khi két ndi duoc thiét 1ap, st dung mo ta file nhu thé chung 1a cac file chudn. Cac dng (pipe)
cling twong tu cac file chuan.

Mot mé ta file don gian chi 1a mot s6 nguyén dugc st dung nhu chi muc (index) vao
mot bang cac file md lién két v6i timg tién trinh. Cac gia tri 0, 1 va 2 lién quan dén cac dong
(streams) vao ra chuén: stdin, stderr va stdout; ba dong d6 thudong két ndi v6i may cua nguoi
sir dung va c6 thé dugc chuyén tiép (redirect).

Mot sb 1oi goi hé théng st dung mo ta file. Hau hét cac 1oi goi do tra vé gia tri -1 khi cé
156i xay ra va bién errno ghi ma 16i. Ma 11 dugc ghi trong trang chinh tuy theo ting 15i goi hé
thong. Ham perror() duoc sir dung dé hién thi ni dung thong bao 16i dya trén ma 16i.

Ham open()

Loi goi open() sir dung dé m& mét file. Khudn miu ciia ham va gidi thich tham sb va co
cua n6 dugc cho duoi day:
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
int open(const char *pathname, int flags);
int open(const char *pathname, int flags, mode_t mode);

D6i s6 pathname 1a mot x4u chi ra duong dan dén file s&é duge mo. Thong s thi ba xac
dinh ché do cua file Unix (cac bit dugc phép) duogc str dung khi tao mdt file va nén duogc su
dung khi tao mét file . Tham s flags nhan mot trong cac gia tri O RDONLY, O WRONLY
hodac O RDWR

Co Chu giai
O_RDONLY Mo file dé doc
O WRONLY | Mo file dé ghi

O_RDWR Mo file dé doc va ghi
O _CREAT Tao file néu chua ton tai file d6
O_EXCL Thét bai néu file d3 co

O_NOCTTY Khong diéu khién tty néu tty d& mé va tién trinh
khong diéu khién tty
O_TRUNC Cit file néu no ton tai
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Co Chu giai

O_APPEND N&i thém va con tro dit & cubi file
O_NONBLOCK | Néu mét tién trinh khong thé hoan thanh ma khong
O tre, tra ve trang thai trudce do
O_NODELAY | Tuong tu O NONBLOCK
O_SYNC Thao tac s& khong tra vé cho dén khi dir li¢u dugc
ghi vao dia hodc thiét bi khac

Cé&c gia tri co caa ham open()

open() tra V,é mot mo ta file néu khong c6 161 xay ra. Khi c6 13 , n6 tra vé gia tri -1 va
dat gia tri cho bién errno. Ham create() cling twong tu nhu open() vdi cac c0 O CREATE |
O_WRONLY | O_TRUNC

Ham close()

Chung ta nén dong mo ta file khi da thao tac xong voi né. Chi c6 mot d6i s6 d6 1a s6 md
ta file ma 161 goi open() tra ve. Dang cua 161 goi close() 1a:

#include <unistd.h>
int close(int fd);

Tat ca cac khoa (lock) do tién trinh xir 1y trén file dugc giai phong, cho du chung duoc
dat mo ta file khac. Neu tién trinh dong file lam cho bo dém lién két bang 0 thi file s€ bi XO04.
Neéu day 1a mo ta file cudi cung lién két dén mot file dugc md thi ban ghi & bang file mé duoc
giai phong. Neu khong phai 1a mot file binh thuong thi cac hiéu rng khong mong muon cé thé
Xay ra.

Ham read()

Loi goi hé théng read() su dung dé doc dir liéu tu file tuong ing voi mot mo ta file.
#include <unistd.h>
ssize_t read(int fd, void *buf, size_t count)'

Dbi s6 dau tién 12 mo ta file ma duoc tra vé tir 101 goi open() trude d6. Doi s thir hai 1a
mot con tro to1 by dém dé sao chep dir liéu va dbi s6 thr ba 1a s byte s& dugc doc. read() tra
vé sb byte duoc doc hodc -1 néu c6 16i xdy ra.

Ham write()

Loi goi hé thdng write() sir dung dé ghi dir liéu vao file twong tng voi mot mo ta file.
#include <unistd.h>
ssize_t write(int fd, const void *buf, size_t count);

Dbi s6 dau tién 1a sb mo ta file duoc tra vé tir 16i goi open() trudc d6. Doi s th hai 1a
con trd toi b dém (dé sao chép dir lidu, co dung luong du 16n dé chira dir liéu) va ddi sb tha
ba xéc dinh s6 byte s& duoc ghi. write() tra vé s byte doc hodc -1 néu c6 15i xay ra

Ham ftruncate()

Loi goi hé thong ftruncate() cat file tham chiéu boi mo ta file fd v6i do dai duge xac
dinh boi tham sd length

#include <unistd.h>
int ftruncate(int fd, size_t length);

Tra vé gia tri 0 néu thanh cong va -1 néu c6 161 xay ra.

Ham Iseek()

Ham Iseek() dat vi tri doc va ghi hién tai trong file dugc tham chiéu boi mo ta file files
tdi vi tri offset
#include <sys/types.h>
#include <unistd.h>
off_t Iseek(int fildes, off t offset, int whence);
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Phu thu¢c vao gia tri cua whence, gia tri cua offset 1a vi tri bét dau (SEEK_SET), vi tri
hién tai (SEEK_CUR), hoic cuéi file (SEEK END). Gia tri tra vé 1a két qua cua offset: bat
dau file, hodc mot gia tri ctia off t , gié tri -1 néu co 13i.

Ham fstat()

Ham fstat () dua ra thong tin vé file thong qua viéc mé ta cac file, noi két qua cua struct
stat duoc chi ra & con tro chi dén buf().Két qua tra vé gia tri 0 néu thanh cong va nhén gia tri -
1 néu sai ( kiém tra 151).

#include <sys/stat.h>
#include <unistd.h>
int fstat(int filedes, struct stat *buf);

Sau day la dinh nghia cua struct stat:

struct stat

{

dev t st dev; / * thiét bi */

int t stino; /* inode */

mode_tst_mode; /* ché dé bdo vé */

nlink_t st_nlink; /* 56 lwong cdc lién két cimg */
uid_t st uid; /* $6 hiéu ciia ngueoi chii */

gid_t st gid; /* 6 hiéu nhom ciia ngueoi chir®/
dev t st rdev; /* kiéu thiét bi */

off t st size; /* kich thudc bytes */

unsigned long st_blksize;  /* kich thuéc khoi*/

unsigned long st_blocks;  /* 86 lwong cdc khéi da sir dung*/
time_t st_atime; /* thoi gian truy cdp cudz cung*/
time_t st_mtime; /* thoi gian cdp nhat cuoz cung */
time_t st_ctime; /* thoi gian thay déi cudi ciing */
3

Ham fchown()

Loi goi hé thong fchown() cho phép tathay d6i nguoi chii va nhom ngudi cha két hop
Vo1 viéc mé file.

#include <sys/types.h>
#include <unistd.h>
int fchown(int fd, uid_t owner, gid_t group);

Tham s dau tién 12 mo ta file, tham s6 tha hai 1a sé dinh danh cua nguoi cha, va tham
s6 thtr ba 1a s6 dinh danh cta nhom nguoi chu. Ngudi dung hodc nhém nguoi ding s& duoc
phép sir dung khi gia tri -1 thay d6i. Gia tri tra vé 1a 0 néu thanh cong va —1 néu gip 15i (kiém
tra bién errno).

Thong thudng nguoi dung c6 thé thay doi nhom céc file thude vé ho. Chi root méi co
quyeén thay doi nguoi chu s¢ hitu cua nhiéu nhom.

Ham fchdir()
Loi goi ham fehdir( ) thay d6i thu muc bang cach mé file duoc mé ta bai bién fd. Gid tri
tra vé 1a 0 néu thanh cong va —1 néu c6 15i (kiém tra bién errno).
#include <unistd.h>
int fchdir(int fd);
6.3.4. Thur vién lién két
Phan nay s& gidi thiéu cach tao ra va str dung thu vién (cic module chuong trinh da
duoc viét va duogc tai st dung nhiéu 1an). Thu vién gbc ctia C/C++ trén Linux chinh 1a glibc,
thu vién ndy cung cip cho ngudi dung rat nhidu 16i goi hé thdng. Céac thu vién trén Linux
thuong duoc t6 chirc dudi dang tinh (static library), thu vién chia sé (shared library) va dong
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(dynamic library - giéng nhu DLL trén MS Windows). Thu vién tinh dugc lién két ¢6 dinh
vao trong chuong trinh trong tién trinh lién két. Thu vién dung chung dwgc nap vao bo nhé
trong khi chuong trinh bit dau thuc hién va cho phép cac tng dung cing chia sé loai thu vién
nay. Thu vién lién két dong duogc nap vao bo nhd chi khi nao chuong trinh goi téi.

* Thu vién lién két tinh

Thu vién tinh va céc thu vién dung chung (shared library) 1a cac file chura cac file duoc
goi la cac module da dugc bién dich va c6 thé st dung lai dugc. Chung dugc luu trir dudi mot
dinh dang dac biét cung véi mot bang (hodc mot ban dé) phuc vu cho tién trinh lién két va
bién dich. Cac thu vién lién két tinh c6 phin m¢ rong 1a .a. Bé sir dung cac module trong thu
vién ta can thém phan #include file tiéu dé (header) vao trong chwong trinh ngudn va khi lién
két (sau tién trinh bién dich) thi lién két véi thu vién d6. Dudi day 1a mot vi du vé cach tao va
st dung mdt thu vién lién két tinh.

C6 2 phan trong vi du nay, phan thir nhat 1a ma ngudn cho thu vién va phan thir 2 cho
chuong trinh st dung thu vién.
M4 nguon cho file liberr.h
/*
* liberr.h
*/
#ifndef LIBERR_H
#define LIBERR_H
#include <stdarg.h>
/* in ra mot thong bdo 16i t6i vigcgoi stderr va return ham goi */
void err_quit(const char *fmt, ... );
/* in ra mét théng diép 16i cho logfile va tra vé ham goi */
void log_ret(char *logfile, const char *fmt, ...);
/* in ra mét théng diép 16i cho logfile va thodt */
void log_quit( char *logfile, const char *fmt, ...);
/*in ra mot thong bdo 1i va trd lai ham goi ¥/
void err_prn(const char *fmt, va_list ap, char *logfile);
#endif //_LIBERR_H
M4 nguon file liberr.c
#include <errno.h>
#include <stdarg.h>
#include <stdlib.h>
#include <stdio.h>
#include "liberr.n"
#define
MAXLINELEN 500
void err_ret(const char *fmt,...)

{
va_list ap;
va_start(ap, fmt); err_prn(fmt, ap, NULL); va_end(ap);
return;

}

void err_quit(const char *fmt,...)

{
va_list ap;
va_start(ap, fmt); err_prn(fmt, ap, NULL); va_end(ap);
exit(1);

void log_ret(char *logfile, const char *fmt,...)
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va_list ap;
va_start(ap, fmt); err_prn(fmt,ap, logfile); va_end(ap);
return;

void log_quit(char *logfile, const char *fmt,... )

va_list ap;
va_start(ap, fmt); err_prn(fmt, ap,logfile); va_end(ap);
exit(1);
}
extern void err_prn( const char *fmt, va_list ap, char *logfile)
{
int save_err;
char buf[MAXLINELEN]; FILE *plf;
save_err = errno;
vsprintf(buf,fmt, ap);
sprintf( buf+strlen(buf), ": %s", strerror(save_err));
strcat(buf, "\n"); fflush(stdout);
if(logfile 'I=NULL)
if((plf=fopen(logfile, "a") ) '= NULL){
fputs(buf, plf);
fclose(plf);
}else
fputs(“*failed to open log file \n™, stderr);
Yelse fputs(buf, stderr);
fflush(NULL);
return;

}

Dé tao mot thu vién tinh, bude dau tién 1a dich doan ma cua form ddi tuong:

$gcc —H —c liberr.c —o liberr.o
Tiép theo:
$ar rcs liberr.a liberr.o
/*
* Md nguon file testerr.c
*/
#include <stdio.h>
#include <stdlib.h>
#include "liberr.h"
#define ERR_QUIT_SKIP 1
#define LOG_QUIT_SKIP 1
int main(void)
{
FILE *pf;
fputs("Testing err_ret()...\n", stdout);
if((pf = fopen("foo", "r")) == NULL)
err_ret("%s %s", "err_ret()", "failed to open foo");
fputs("Testing log_ret()...\n", stdout);
if((pf = fopen("foo™, "r)) == NULL);
log_ret("errtest.log", "%s %s", "log_ret()", "failed to open foo");
#ifndef ERR_QUIT_SKIP
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fputs("Testing err_quit()...\n", stdout);

if((pf = fopen("foo", "r")) == NULL)

err_ret("%s %s", "err_quit()", "failed to open foo");

#endif /* ERR_QUIT_SKIP */

#ifndef LOG_QUIT_SKIP

fputs("Testing log_quit()...\n", stdout);

if((pf = fopen("foo", "r")) == NULL)

log_ret(“errtest.log™, "%s %s", "log_quit()", "failed to open foo");
#endif /* LOG_QUIT_SKIP */

return EXIT_SUCCESS;
}

Bién dich chuong trinh kiém tra, ta sit dung dong 1énh:
$ gce -g errtest.c -0 errtest -L. -lerr

Tham s6 -L. chi ra duong din toi thu muc chua file thu vién 14 thu muc hién thoi, tham
s6 —lerr chi 1 thu vién thich hop ma ching ta mudn lién két. Sau khi dich ta c6 thé kiém tra
bang cach chay chuong trinh.

* Thu vién dung chung

Thu vién ding chung cé nhiéu thudn loi hon thu vién tinh.Thir nhat, thu vién ding
chung ton it tai nguyén hé thdng, ching sir dung it khong gian dia vi ma ngudn thu vién ding
chung khong bién dich sang ma nhi phan nhung dugc lién két va dugc dung tu dong mdi 1an
dung. Chung st dung it bd nhé hé thong vi nhan chia sé bo nhé cho thu vién ding chung nay
va tat ca cac chuong trinh déu sir dung chung mién bd nhé nay. Thi 2, thu vién dung chung
nhanh hon vi chiing chi cin nap vao mot bd nhé. Li do cudi cing 13 ma ngudn trong thu vién
ding chung dé& bao tri. Khi céac 16i dugc stra hay thém vao cac dic tinh, nguoi dung can st
dung thu vién nang cap. D6i v6i thu vién tinh, mdi chuong trinh khi sir dung thu vién phai
bién dich lai.

Trinh lién két (linker)/module tai (loader) 1d.so lién két tén biéu tuong téi thu vién ding
chung mdi 1an chay. Thu vién ding chung c6 tén dic biét (goi la soname), bao gom tén thu
vién va phién ban chinh. Vi du: tén dy du cta thu vién C trong hé thong 1a libc.so.5.4.46, tén
thu vién la libc.so, tén phién ban chinh la 5, tén phién ban phu 1a 4, 46 1a mc va (patch level).
Nhu vay, soname thu vién C 1a libc.5. Thu vién libc6 c6 soname 1a libc.so.6, sy thay doi
phién ban chinh 1 sy thay doi dang ké thu vién. Phién ban phu va patch level thay doi khi 15i
dugc stra nhung soname khong thay doi va ban méi c¢6 su thay khac biét dang ké so voi ban
cil.

Céc chuong trinh tmg dung lién két dwa vao soname. Tién ich idconfig tao mot biéu
tugng lién két tir thu vién chuan libc.so0.5.4.46 t6i soname libe.5 va luu trit thong tin nay trong
/etc/ld.so.cache. Trong luc chay, 1d.so doc phan luu trit, tim soname thich hop va nap thu vién
hién tai vao bd nh¢, két ndi ham ung dung goi toi ddi twong thich hop trong thu vién.

Céc phién ban thu vién khac nhau néu:

Céc giao dién ham dau ra thay doi.

Céc giao dién ham méi dugc thém.

Chtrc nang hoat dong thay ddi so véi dic ta ban dau

CAu trac dir liéu dau ra thay doi

Céu trac dit liéu dau ra duoc thém

8 duy tri tinh tuong thich ctia thu vién, cdn dam bao cac yéu cau:
Khong thém vao nhiing tén ham da c6 hodc thay d6i hoat dong cua né
Chi thém vao cudi ciu truc dit liéu di c¢6 hodc 1am cho ching c¢6 tinh tuy chon
hay dugc khoi tao trong thu vién

e Khong mé rong cau tric dit liéu st dung trong cac mang

V)
>

o ¢ O o o o o o
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Xay dung thu vién ding chung hoi khac so v6i thu vién tinh, tién trinh x4y dung thu
vién dung chung dugc minh hoa duoi day:

e Khi bién dich file d6i twong, str dung tiy chon -fpic clia gcc n6 sé tao ra ma doc
1ap vi tri (position independence code) tir d6 c6 thé lién két hay sir dung & bét cir
chd nao

e Khong loai bo file ddi twong va khong st dung céc tiy chon —fomit —frame —
pointer cua gec, vi néu khong s& anh hudng dén tién trinh g& réi (debug)

e Su dung tuy chon -shared and —soname ctia gcc

e St dung tuy chon —~WI ciia gcc dé truyén tham sé t6i trinh lién két I1d.

e Thyc hién tién trinh lién két dira vao thu vién C, st dung tuy chon —I ctia gec

Trd lai thu vién xt 1i 16i , dé tao thu vién dung chung trudc hét xay dung file ddi tuong:
$ gcc -fPiC -g -c liberr.c -o liberr.o
Tiép theo lién két thu vién:
$ gcc -g -shared -WI,-soname,liberr.so -o liberr.s0.1.0.0 liberr.o -Ic
Vi khong thé cai dat thu vién nay nhu thu vién hé thdng trong /usr hay /ust/lib chung ta
can tao 2 kién két, mot cho soname.Va cho trinh lién két khi két ndi dya vao liberr, st dung —
lerr:
$ In -s liberr.s0.1.0.0 liberr.so
Biy gio, dé dir dung thu vién dung chung méi chung ta quay lai chuong trinh kiém tra,
chung ta cAn hudng trinh lién két t6i thu vién ndo dé sir dung va tim n6 ¢ dau, vi vay ching ta
s€ str dung tuy chon —| va —L:
$ gce -g errtest.c -o errtest -L. -lerr
Cubi cung dé chay chuong trinh, chung ta can chi cho 1d.so noi dé tim thu vién dung
chung :
$ LD_LIBRARY_PATH=$(pwd) ./errtest
* Sir dung doi twong ding chung theo cach dong

Mot cach dé sir dung thu vién ding chung 1a nap ching tu dong mdi khi chay khong
gidng nhu nhiing thu vién lién két va nap mot cach ty dong. Ta c6 thé sir dung giao dién dl
(dynamic loading) vi no tao sy linh hoat cho 1ap trinh vién hay nguoi dung.

Gia sir ta dang tao mot ing dung sir 1y d6 hoa. Trong tmg dung, ta biéu dlen dir licu ¢
mot dang khong theo chuan nhung lai thuan tién cho ta xir 1y, va ta can c6 nhu cau chuyén dir
liéu d6 ra cac dinh dang théng dung da co (s6 luong cac dinh dang nay co the c6 hang tram
loai) hodc doc dir lidu tir cac dinh dang méi nay vao dé xir ly. Dé giai quyét van dé nay ta co
thé sir dung giai phéap 1a thu vién. Nhung khi c6 thém mot dinh dang mai thi ta lai phai bién
dich lai chuong trinh. Day lai 1a mot diéu khong thich hop 1am. Kha ning si dung thu vién
dong s€ giup ta giai quyét van dé vira gip phai. Giao dién dl cho phép tao ra giao dién (céac
ham) doc va viét chung khong phy thudc vao dinh dang cua file anh. Dé thém hoic sira cac
dinh dang cua file anh ta chi can viét thém mot module dé dam nhan chic nang d6 va bao cho
chuong trinh tng dung biét 13 c6 thém mot module mai bang cach chi can thay d6i mot file
cAu hinh trong mot thu muc xéc dinh nao do.

Giao dién dl (ciing don thuan dugc xay dung nhu mét thu vién - thu vién libdl) chia cac
ham dé tai (load), im kiém va giai phong (unload) cac ddi twong chia s¢. Dé st dung cac ham
nay ta thém file <dlIfcn.h> vao phan #include vao trong ma ngudn, va khi dich thi lién két n6
v6i thu vién libdl bang cach sir dung tham s va tén —ldl trong dong 1énh dich. dl cung cip 4
ham xu li cac cong viée can thiét dé tai, sir dung va giai phong ddi twong dung chung.

Truy cap ddi twong chia sé

Dé truy cap mot dbi twong chia sé, dung ham dlopen() c6 dic ta nhu sau:

void *dlopen(const char *filename, int flag);
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_ dlopen() truy cap d6i tuong chia sé be‘“}ng filename va bang co. Filename c6 thé 1a dudng
dan day du, tén file rat gon hay NULL. Neu la NULL dlopen() m¢ chuong trinh dang chay,
do la chuong trinh cta ban, néu filename la duong dan dlopen() mo file do, néu la tén rat gon
dlopen() sé tim trong vi tri sau dé tim file:

SLD_ELF_LiBRARY_PATH,
SLD_LIBRARY_PATH, /etc/ld.so.cache, /usr/lib, va /lib.
Co ¢6 the 1a RTLD_LAZY, ¢6 nghia Ia cc Ky hiéu (symbol) hay tén ham tir doi fuong
truy cép s€ dugc tim moi khi ching dugc goi, hodc co ¢6 thé la RTLD_NOW, c6 nghia tat ca
ky hiéu tir ddi tuong truy cap s€ duge tim trude khi ham dlopen() tra ve. dlopen() tra diéu

khién téi ddi twong truy nhap néu né tim thy tir filename hay tra vé gia tri NULL néu khéng
tim thay.

Str dung dbi tuong chia sé
Trude khi co thé su dung ma ngudn trong thu vién ta phai biét dang tim cai gi va tim ¢
dau. Ham dlsym() s€ giup diéu do:
void *dlsym(void *handle, char *symbol);
disym() tim ky hiéu hay tén ham trong truy cép va tra lai con tré kiéu void téi ddi tuong
hay NULL néu khong thanh cong.
Kiém tra I3
Ham dlerror() s& gitp ta kiém tra 13i khi sir dung d6i twong truy cap dong:
const char *dlerror(void);
Néu mdt trong cac ham 16i, dlerror() tra vé thong bao chi tiét 16i va gan gia tri NULL
cho phan bi 101.

Giai phong ddi tuong chia sé

) Dé bao vé tai nguyén hé théng dac biét bo nhd, khi ta st qung xong module trong mat
doi tuong chia sé, thi giai phong chung. Ham dlclose() s€ dong doi tugng chia sé:
int diclose(void *handle);
Str dung giao dién dl

Dé minh hoa cach sir dung dl,ching ta quay lai thu vién xir 1i 18i, sir dung mot chuong

trinh khac nhu sau:

/*

* Ma nguon chuwong trinh dltest.c

* Dynamically load liberr.so and call err_ret()

*/

#include <stdio.h>

#include <stdlib.h>

#include <dlfcn.h>

int main(void)

void *handle;

void (*errfcn)(); const char *errmsg; FILE *pf;

handle = dlopen(*liberr.so™, RTLD_NOW);

if(handle == NULL) {

fprintf(stderr, "Failed to load liberr.so: %s\n™, dlerror());
exit(EXIT_FAILURE);

}

dlerror();

errfcn = dlsym(handle, "err_ret™);

if((errmsg = dlerror()) '= NULL) {
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fprintf(stderr, "Didn't find err_ret(): %s\n", errmsg);
exit(EXIT_FAILURE);

}

if((pf = fopen("foobar”, "r")) == NULL)
errfcn(*couldn't open foobar");
diclose(handle);

return EXIT_SUCCESS;

}
Bién dich vi du trén bang lénh:
$ gcc -g -Wall dltest.c -o ditest -Idl
~ Nhutaco thé thay, chung ta khong lién két dua vao liberr hay liberr.h trong ma ngudn.
Tat ca truy cap tdi liberr.so thong qua dl. Chay chuong trinh bang cach sau:

$LD_LIBRARY_PATH=3$(pwd) ./dltest
Néu thanh cong thi ta nhan duoc két qua nhu sau:
couldn’t open foobar: No such file or directory

6.3.5 Cdc cong cu cho thu vién
Cong cu nm
Lénh nm liét ké toan bo cac tén ham (symbol) dugc ma hoa trong file dbi twong (object)
va nhi phan (binary). L&nh nm st dung ct phép sau:
nm [options] file
Lénh nm liét ké nhiing tén ham chira trong file.

Tuy chen Miéu ta
-C| -demangle Chuyén tén ky tu vao tén murc nguoi ding dé cho dé doc.
-s|-print-armap Khi str dung cac file luu trit (phin md rong 1a “.a”), in ra cac

chi s6 ctia module chira ham do.
-u| -undefined-only | Chi dua ra cac ham khong dugce dinh nghia trong file nay, tirc
la cadc ham dugc dinh nghia & mdt file khac.

- 1| -line-numbers | Sir dung thong tin g& rdi dé in ra s6 dong noi ham dugc dinh nghia
Cong cu ar
Lénh ar su dung ct phép sau:
ar {dmpqrtx} [thanh vién] file
Lénh ar tao, chinh stra va trich cac file luu trlr. N6 thuong dugc st dung dé tao cac thu

vién tinh- nhiing file ma chira mot hodc nhiéu file ddi twong chtra cac chwong trinh con
thuong dugc sir dung (subrountine) & dinh dang tién bién dich (precompiled format), Iénh

ar cing tao va duy tri mot bang ma tham chiéu qua tén ky tu toi cac thanh vién ma trong
do6 ching duoc dinh nghia. Chi ti€t ctia I¢énh nay da duogc trinh bay trong chuong trudc.
Cong cu idd
Lénh nm liét ké cac ham duoc dinh nghia trong mot file dbi tuong, nhung tru khi ta biét
nhing gi thu vién dinh nghia nhitng ham nao. Lénh idd hitu ich hon nhi€u. idd li¢t ké cac thu
vién dugc chia sé ma mdt chuong trinh yéu cau d¢ ma chay. Ca phap cua no la:
idd [options] file
Lénh idd in ra tén ctia thu vién chia sé ma file nay st dung.
Vi du: chuong trinh thu “client mutt” can 5 thu vién chia sé, nhu duge minh hoa sau
day:
$ idd /usr/bin/mutt
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libnsl.so.1 => /lib/libnsl.s0.1 (0x40019000) libslang.so.1 => /usr/lib/libslang.so.1
(0x4002e000) libm.s0.6 == /lib/libm/s0.6 (0x40072000)

libc.s0.6 => /lib/libc.s0.6 (0x4008f000)

/lib/id-linux.s0.2 => /lib/id-Linux.s0.2 (0x4000000)

Tim hiéu 1énh idconfig
Lénh idconfig sir dung ct phap sau:
Idconfig [tuy chon] [libs]

Lénh ldconfig xéc dinh rd céc lién két dong (lién két khi chay) dugc yéu clu boi thu
vién dugc chia sé nam trong cac thu muyc /usr/lib va /lib. Dudi day la céc tuy chon cia 1énh
nay:

Cac tuy chon Cac miéu ta
-p Pon thuan chi in ra ndi dung cua /etc/ld.so.cache, mot danh

sach hién thoi cac thu vién dugc chia sé ma ld.so biét.

-V Cap nhat /etc/Id.so.cache , liét ké sb phién ban cia mdi thu

vién, quét cac thu muc va bat ky lién két ma dugc tao ra hodc cap nhat.

Céc tuy chon cua ham idconfig

Bi¢n moi trueong va file cdu hinh.

Chuong trinh tai (loader) va trinh lién két (linker) Id.so sir dung 2 bién mdi truong. Bién
thtr nhat 1a SLD_LIBRARY, chtra danh sach cac thu muc chira céc file th}J: vién duoc phan
cach boi dau hai cham d€ tim ra cac thu vién can thiét khi chay. N6 giéng nhu bién moi
truong SPATH. Bién moi truong tht hai la $SLD PRELOAD, mdt danh sach cac thu vién
duoc nguoi dung thém vao dugc phan cach nhau bdi khoang trong (space).

ld.so ciing cho phép sir dung 2 file cau hinh ma c¢6 cing muc dich véi bién méi trudong
duoc dé cap ¢ trén. File /etc/ld.so.conf chira mét danh séch cac thu muc ma chuong trinh tai
va trinh lién két (loader/linker) nén tim kiém céc thu vién chia sé bén canh /ust/lib va /lib.
/etc/1d.so.preload chira danh sach cac file thu vién duoc phan cach bang mot khoang trong cac
thu vién nay la thu vién nguoi dung tao ra.

CAU HOI VA BAI TAP
1. Trinh bay cac yéu té co ban trong lap trinh shell
2. Trinh bay y nghia, chitc nang va tdc dung cua trinh bién dich gcc.
3. Thuyc hanh céc 1énh trong lap trinh shell
4. Thuc hanh céc Iénh trong 1ap trinh C
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DE THI THAM KHAO

bé 1:
Cau 1: Trinh bay khai niém va cau trac siéu khéi
Cau 2: Trong thu muc ngudi dung /home/tuanpv c6 cac thu muc con la vanban, bangtinh.
Hay viét cac 1énh cua Linux dé:
1. Tao tai thu muc vanban mdt thu muc con c¢6 tén 1a hopdong. Sao chép cac tép tin c6 2
ky tu phan tén 1a HD trong thu myc vanban vao thu muc vira tao
2. Liét ké cac tép tin c6 phan tén bat dau boi ky tw “M” trong thu muc bangtinh [én man
hinh (cho hién céc tép tin c6 thude tinh an néu co)
3. X4c 1ap quyén chi doc cho cac tép trong thu muc bangtinh.
4. Xo4 tit ca cac tép tin 2 ky tu “nh” thudc phﬁn tén trong thu muc vanban.

Céu 3: Lap chuong trinh li¢t ké tén va sao chép cac t€p tin trong thu muc /home/userl/vidul
sang thu muc /home/user2/vidu

Cau 1: Trinh bay khai niém va cau trac inode
Cau 2: Trong thu muc nguoi dung /home/minhnd c6 cac thu muc con la musics, games. Hay
viéet cac 1énh cua Linux dé:
1. Xoa di cac tép tin c6 phan mo rong la mp3 trong thu muc musics; Xoa thu muc
lines trong thu muc games
2. Tao ra tai thuy muc nguoi dung mdt thu muc con c6 té€n temp, trong thu muc nay tao
hai thu muc con ngang cap c¢6 tén vidul va vidu2.
3. Liét ké cac tién trinh dang chay trong h¢ thong.
4. Nén thu muc games thanh t¢p tin luugames.tar
Céau 3: Lap chuong trinh doc va hién thi noi dung cua 1 file khong cAu trac

pé 3:
Cau 1: Trinh bay tén va tac dung cua cac thu muc dac biét trong Linux

Cau 2: Trong thu muc nguoi dung /home/cuongpv ¢ cac thu muc con 1a tailieu, tapchi. Hay
viét cac 1énh cua Linux dé:

1. N&i noi dung céc tép sachl, sach2 trong thu myc tailieu thanh tép tapsach dit tao thu

muc nguoi dung.

2. Liét ké cac tép tin trong thu muc tapchi (ké ca tép tin ¢d thudc tinh 4n)

3. Nén cac tép tin trong thu muc tailieu thanh tép luutl.zip dat tai thu myuc ngudi dung.

4. Xba cac tép tin cd ky tu “h” ctia phan tén trong thu muyc tailieu
Cau 3: Cho hai vector m chiéu a = (a1, a2, as,..., am) Va b = (b, by, bs,..., bm). Hay 1ap chuong
trinh dé tinh tich vo hudng cta a va b theo cong thirc a.b = a;.by + az.b, + ... + am.bp.

be 4:
Cau 1: Trinh bay cau tric thong tin luu trit vé tai khoan nguoi cia mot dung trong trong file
/etc/passwd
Céu 2: Trong thu muc nguoi dung /home/dungnv c6 cac thu muc con la vanhoc va kythuat.
Hay viét cac 1énh cua Linux dé:

1. Tim tép tin c6 chura ndi dung la “Happy Birthday”

2. Thiét Iap quyén truy cap thu muc kythuat cho tat ca cac nguoi ding.
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3. Tao mét thu myc c6 tén la nghethuat trong thu myc nguoi dung, sau do chep tat ca cac
tép co ky tu “01” & cudi phan tén trong thu muc vanhoc vao thu muc via tao.
4. Liét ké cau hinh caa may hién tai
Cau 3: Cho sb n, Hiy 1ap chuong trinh dé thyc hién tinh gi4 tri cia ham cos(x) theo cong
thirc: Cos(x) = 1- X221 + x*/41 - x°161 + ... (-1)"x*/(2n)!

bé 5:
Cau 1: Trinh bay cac yéu tb co ban trong lap trinh shell
Cau 2: Trong thu muc nguoi dung /home/thanghv c6 cac thu muc con la congvan, quyetdinh.
Hay viét cac I¢nh cta Linux dé:

1. Tao ratai thw muc ngudi dung mét thu muc con cé tén la saoluu,

2. Sao,chép tat ca cac tép tai thu muc quyetdinh vao thu muc vira tao

3. Thiet lap quyen truy cap thu myc congvan cho nhom nguoi dung hanhchinh

4. Xba céc tép co hai ky tu dau phan tén la “GM” trong thu muc congvan

Cau 3: Cho sb thuc a. Hay 1ap so do thuat toan dé thyuc hién tim sb ty nhién n nho nhat

saocho 1+1/2+1/3+..+1/n>a
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