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101.1 Xac dinh va Cau hinh Cai dat Phan cirng
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 101.1

Khoi lwgng
2

Cac linh vwe kién thirc chinh
* Kich hoat va vo hiéu hoa cdac thiét bi ngoai vi tich hop.

* Phan biét cac loai thiét bi luu trit dung lwong 16n.

X&c dinh tai nguyén phan ctng cho thiét bi.
 Cac cong cu va tién ich dé liét ké cac thong tin phan cirng khac nhau (vi du: Isusb, Ispci, v.v.).
+ Cac cong cu va tién ich dé thao tac trén thiét bi USB.
 Hiéu vé khai niém vé sysfs, udev va dbus.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung
e /sys/
* /proc/
* /dev/
* modprobe
e 1smod
* Ispci

e 1susb

LLLLL
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101.1 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 101 Kién truc Hé thong

Muc tiéu: 101.1 X4c dinh va Pinh Cau hinh Cai dat Phan
Cang

Bai: 1trén1

Gigi thigu
Ké tir nhitng nam thdng dau tién cda mdy tinh dién t&, cdc nha san xudt mday tinh ca nhan va
doanh nghiép da tich hgp nhiéu bd phan phan citng khac nhau trong may ctia ho. Chinh vi ly do
nay ma chung can tdi sy ho trg cia hé diéu hanh. Diéu nay co thé khién cac nha phat trién hé diéu
hanh bi chodng nggp néu céc tiéu chudn cho bd hudng dan va giao tiép thiét bi khéng dugc thiét
1ap bédi toan nganh. Twong tw nhu 16p tritu twgng dugc tiéu chudn hoéa do hé diéu hanh cung cap
cho mot ng dung, cac tiéu chuin nay sé giup viéc viét va bdo tri mot hé diéu hanh khong bi rang
budc voi mot kiéu phan cing cu thé tréd nén dé dang hon. Tuy nhién, sy phitc tap cda cac phan
cing co ban tich hop doi khi sé can tdi nhitng diéu chinh vé cach cac tai nguyén tiép xuc v6i hé
diéu hanh dé hé diéu hanh c6 thé duoc cai dat va hoat dong mot cach chinh xac.

Mot s6 dieéu chinh cé thé dugc thue hién ngay ca khi chwa cai dat hé diéu hanh. Hau hét cac may
déu cung cap tién ich cidu hinh cé thé dugc thyc thi khi may dwgc bat. Cho dén gitta nhitng nam
2000, tién ich cdu hinh dd dwogc trién khai trong BIOS (Hé thong Ddu vao/Pau ra Co bdn), tiéu
chuan cho phan sun chi¥a cac tién trinh cau hinh co ban cé trong bo mach cht x86. Tl cudi thap
ky dau tién ctia nhitng nam 2000, cic may duva trén kién tric x86 da bat dau thay thé BIOS bang
mot trién khai méi dugc goi 1a UEFI (Giao dién Phan Sun M& rong Hop nhdt) cé nhiéu tinh nang
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tinh vi hon dé nhan dang, kiém tra, cau hinh va nang cidp phan sun. Bat chip su thay doi nay,
khong qua la khi nguoi ta van goi tién ich cdu hinh 14 BIOS vi cd hai cach trién khai déu dap tng
cung mot muc dich co ban.

Thoéng tin chi tiét vé sy giong va khac nhau gitra BIOS va UEFI sé dugc dé cap trong

NOTE .
bai hoc sau.

Kich hoat Thiét bi

Tién ich ciu hinh hé thong dugc hién thi sau khi ta nhan mdt phim cu thé ltic may tinh dugc bat.
Phim bam nay sé tuy thudc vao tirng nha san xuat, nhung thuong sé la phim pe1 hodc mot trong
cac phim chc nang, chang han nhu r2 hodc r12. T6 hgp phim dé s dung thudng sé dwgc hién thi
trong man hinh bat nguoén.

Trong tién ich thiét 1ap BIOS, ta cé thé bat va tit cac thiét bi ngoai vi tich hop, kich hoat bdo vé 16i
co ban va thay doéi cai dat phan cieng nhw IRQ (yéu cau ngat) va DMA (truy cap bd nhé tryc tiép).
Trén cac may hién dai, viéc thay d6i cac cai dat nay hiém khi can thiét nhung van c6 thé can tGi
mot s6 diéu chinh dé gidi quyét cac van dé cu thé. Chiang han cé nhitng cong nghé RAM tuong
thich véi toc dd truyén di liéu nhanh hon gia tri mac dinh; vi vay, ta nén thay déi n6 thanh gia tri
do nha san xudt chi dinh. Mot s6 CPU sé cung cap cac tinh ndng khong can thiét cho phién cai dat
cu thé va cé thé bi vo hiéu hoa. Cac tinh ning bi vo hiéu hoéa sé gidm mikc tiéu thu dién nang va cé
thé tang kha ning bdo vé hé thong vi cac tinh nang CPU chita céc 16i di biét cling c6 thé bi v6 hiéu
hoa.

Néu mdy dugc trang bi nhiéu thiét bi luu trit, diéu quan trong la phai xac dinh dugc thiét bi nao
c6 trinh tdi khéi dong chinh xac va phdi la muyc nhap dau tién trong th ty khéi dong thiét bi. Hé
diéu hanh co thé sé khong tai néu thiét bi khéng chinh xdc xuat hién dau tién trong danh sach xac
minh khéi déng BIOS.

Kiém tra Thiét bi trong Linux

Khi céc thiét bi dugc xac dinh chinh xac, hé diéu hanh sé lién két cac thanh phan phan mém
twong wng theo yéu cau cda ching. Khi mot tinh nang phan cieng khéng hoat dong nhw mong doi,
diéu quan trong la phdi xac dinh dugc chinh x4dc van dé dang xdy ra & dau. Khi mot phan cing
khong dugc hé diéu hanh phat hién, rat cé thé phan d6—hodc cong ma né dugc két néi— da bi
16i. Khi phan cing dugc phat hién chinh xdc nhung van khong thé hoat dong binh thuong, cé thé
da c6 sy c6 nam & phia hé diéu hanh. Do dd, mdt trong nhitng budc dau tién khi x& 1y cac su cod
lién quan dén phan cing 1a kiém tra xem hé diéu hanh c6 phat hién ding thiét bi hay khong. Cé
hai cach co ban dé xac dinh tai nguyén phan cing trén hé thong Linux: s dung cac 1énh chuyén
biét hodc doc cac tép cu thé bén trong cac hé thong tép dac biét.
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Lénh Kiém tra
Hai lénh can thiét dé xac dinh cac thiét bi dugc két néi trong hé thong Linux la:

1spci
Lénh sé hién thi tat cd cdc thiét bi hién dugc két noi véi cong PCI (Két noi Thiét bi Ngoai vi).
Thiét bi PCI c6 thé 1a mot thanh phan dugc gan vao bo mach chi (giong nhw mot bo diéu khién
dia) hodc mot thé mé rong dugc lap vao khe cdm PCI (vi du nhu thé d6 hoa bén ngoai).

1susb
Lénh sé liét ké cac thiét bi USB (Cong néi Pa ndng) hién dugc két n6i véi may. Méc du cé du cac
thiét bi USB cho hau hét moi muc dich ta c6 thé nghi téi nhung giao dién USB chu yéu dwgc st
dung dé két noi cac thiét bi dau vao—ban phim, thiét bi tré —va cac phuong tién luu triv di
dong.

Pau ra cda cac 1énh 1spci va 1susb sé bao gom mot danh sach tat ca cac thiét bi PCI va USB dugc
xac dinh béi hé diéu hanh. Tuy nhién, thiét bi c6 thé sé chua hoat déng hoan toan vi moi phan
cing déu yéu cau mot thanh phan phan mém dé diéu khién thiét bi twong &ng. Thanh phan phan
mém nay dugc goi la mé-dun nhdn va no cé thé 1a mot phan cda nhan Linux chinh thitc hodc duoc
thém riéng vao tir cdc nguon khéc.

Cac mo-dun nhan Linux lién quan dén thiét bi phan cing ciing dwoc goi 1a trinh diéu khién nhu
trong cac hé diéu hanh khac. Tuy nhién, trinh diéu khién ctia Linux khong phdi ldc nao ciing dugc
nha san xudt thiét bi cung cip. Trong khi mét s6 nha san xuit cung cdp trinh diéu khién nhi phan
cla riéng ho dé cai dat riéng, nhiéu trinh diéu khién vin duoc viét bdi cac nha phat trién doc lap.
Vi du nhu trudce day, cac bd phan hoat dong trén Windows cé thé sé khong c6 mo-dun nhan twong
ung cho Linux. Ngay nay, cac hé diéu hanh dya trén Linux déu c6 hoé trg phan citng manh mé va
hau hét cac thiét bi déu cé thé hoat dong mot cach dé dang.

Cdac 1énh lién quan tryc ti€p dén phan cing thuong yéu cau quyén goc dé thyc thi hodc sé chi hién
thi thong tin han ché khi dugc thyc thi béi ngudi dung binh thuong. Vi vay, ta sé can phai dang
nhap dwdi tén siéu nguoi dung hoac thyc thi 1énh bang sudo.

Vi du: dau ra sau ctia 1énh 1spci sé hién thi mot vai thiét bi duwgc xac dinh:

$ 1spci

01:00.0 VGA compatible controller: NVIDIA Corporation GM1@7 [GeForce GTX 75@ Ti] (rev a2)
04:02.0 Network controller: Ralink corp. RT2561/RT61 802.11g PCI

04:04.0 Multimedia audio controller: VIA Technologies Inc. ICE1712 [Envy24] PCI Multi-
Channel I/0 Controller (rev 02)

04:0b.0 FireWire (IEEE 1394): LSI Corporation FW322/323 [TrueFire] 1394a Controller (rev 70)
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DPau ra cda cac 1énh nhw vay c6 thé dai dén hang chuc dong. Vi vay, vi du truwdc va vi du tiép theo
s& chi cha cac phan trong tAm. Cac s6 thap luc phin ¢ ddu moéi dong 1a dia chi duy nhét cta thiét
bi PCI twong ng. Lénh 1spci sé hién thi thém chi tiét vé mot thiét bi cu thé néu dia chi cia no
dugc cung cap véi tuy chon -s kem theo tuy chon -v:

$ 1lspci -s 04:02.0 -v

04:02.0 Network controller: Ralink corp. RT2561/RT61 802.11g PCI
Subsystem: Linksys WMP54G v4.1
Flags: bus master, slow devsel, latency 32, IRQ 21
Memory at e3100000 (32-bit, non-prefetchable) [size=32K]
Capabilities: [4@0] Power Management version 2
kernel driver in use: rt6lpci

DPau ra hién nay dad hién thi nhiéu chi tiét hon vé thiét bi trén dia chi 04:02.0. N6 1a mot bo diéu
khién mang cé tén ndi bd la Ralink corp. RT2561/RT61 802.11g PCI. Hé théng con
(Subsystem) dugc lién két véi loai va nhdn hiéu cda thiét bi—Linksys WMP54G v4.1—va c6
thé sé hitu ich trong cac muc dich chan doan.

Mo-dun nhan c6 thé dwgc xac dinh trong dong kernel driver in use hién thi moé-dun
rt6lpci. Tl tat cd cac thong tin thu thap dugrc, ta cé thé gia dinh rang:

1. Thiét bi dd duoc xac dinh.

2. M6t mo-dun nhan phu hop da dugc tai.

3. Thiét bi san sang dé st dung.

Mot cach khac dé xdc minh mo-dun nhan nao dang dugc si dung cho thiét bi cu thé cé thé dugc
cung cdp bdi tiy chon -k ¢6 sin trong cac phién ban 1spci gan day:

$ 1lspci -s 01:00.0 -k

01:00.0 VGA compatible controller: NVIDIA Corporation GM1@7 [GeForce GTX 750 Ti] (rev a2)
kernel driver in use: nvidia
kernel modules: nouveau, nvidia_drm, nvidia

Doi véi thiét bi da chon 1la bo mach GPU NVIDIA, 1spci cho ta biét rang mo-dun dang st dung c6
tén nvidia tai dong kernel driver in use: nvidia va tat cd cdc moé-dun nhan tuwong wng
duoc liét ké trong dong kernel modules: nouveau , nvidia_drm, nvidia.

Lénh 1susb cling twong tw nhu 1spci nhung no sé chi liét ké théng tin vé USB:

$ 1lsusb
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Bus
Bus
Bus
Bus
Bus
Bus
Bus
Bus

@01 Device
001 Device
001 Device
001 Device
001 Device
001 Device
001 Device
P01 Device

029:
028:
020:
011:
007:
003:
002:
001:

ID
ID
ID
ID
ID
ID
ID
ID

1781:
093a:
1131:
04f2:
0424
0424
0424:
1déb:

0cof
2521
1001
0402
7800
2514
2514
0002

Multiple Vendors USBtiny

Pixart Imaging, Inc. Optical Mouse

Integrated System Solution Corp. KY-BT100 Bluetooth Adapter
Chicony Electronics Co., Ltd Genius LuxeMate i200 Keyboard
Standard Microsystems Coxp.

Standard Microsystems Corp. USB 2.0 Hub

Standard Microsystems Corp. USB 2.0 Hub

Linux Foundation 2.0 root hub

Lénh 1susb s& hién thi cdc kénh USB ¢6 san va cac thiét bi dugc két noi véi chung. Nhw vai 1spci,
tuy chon -v sé& hién thi dau ra chi tiét hon. Ta c6 thé chon mét thiét bi cu thé dé kiém tra bang
cach cung cap ID cua né cho tuy chon -d:

$ 1lsusb -v -d 1781:0c9f

Bus @01 Device 029:

Device Descriptor:
bLength
bDescriptorType
bcdUSB
bDeviceClass

bDeviceSubClass

bDeviceProtocol
bMaxPacketSize®@
idVendor

idProduct
bcdDevice

iManufacturer

iProduct

iSerial

bNumConfigurations

ID

1781

18

1
1.01
255
0

0

8

0x1781
0x0c9of

1.04
0

:Qcof

Multiple Vendors USBtiny

Vendor Specific Class

Multiple Vendors
USBtiny

2 USBtiny

0
1

Véi tuy chon -t, 1énh 1susb sé hién thi &nh xa thiét bi USB hién tai dudi dang cay phan cap:

$ 1lsusb -t
Bus @1.Port 1: Dev 1, Class=root_hub, Driver=dwc_otg/1lp, 480M
|_ Port 1: Dev 2, If @, Class=Hub, Driver=hub/4p, 480M

|_ Port 1: Dev 3, If @, Class=Hub, Driver=hub/3p, 480M

/:

Port
Port
Port
Port
Port

2:
. Dev

w w w N

Dev

. Dev
. Dev
. Dev

11,
11,
20,
20,
20,

If 1, Class=Human Interface Device, Driver=usbhid, 1.5M
If 0, Class=Human Interface Device, Driver=usbhid, 1.5M
If @, Class=Wireless, Driver=btusb, 12M

If 1, Class=Wireless, Driver=btusb, 12M

If 2, Class=Application Specific Interface, Driver=, 12M
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|_ Port 1: Dev 7, If @, Class=Vendor Specific Class, Driver=lan78xx, 480M
|_ Port 2: Dev 28, If @, Class=Human Interface Device, Driver=usbhid, 1.5M
|__ Port 3: Dev 29, If @, Class=Vendor Specific Class, Driver=, 1.5M

C6 thé khong phai tat ca cac thiét bi déu cé cac mo-dun tuwong &ng duwoc lién két véi chung. Viéc
giao ti€p vdi mat so thiét bi nhat dinh c6 thé duwgc x¢ 1y truc ti€p bdi ng dung ma khéng can qua
trung gian cung cap bdi mot mo-dun. Tuy nhién, c6 nhitng théong tin quan trong trong dau ra dugc
cung cap bédi 1susb -t. Khi mdt moé-dun phu hgp ton tai, tén cda né sé xuat hién & cudi dong
danh cho thiét bi nhu trong Driver=btusb. Thiét bji Class sé xac dinh danh muc chung, nhu
Human Interface Device, Wireless, Vendor Specific Class, Mass Storage va cac danh
muc khac. Pé xac minh thiét bi nao dang st dung moé-dun btusb cé trong danh sach trudc, ca hai
sO cla Bus va Dev phai dugc cung cdp cho tuy chon -s ctia 1énh 1susb:

$ 1lsusb -s 01:20
Bus @01 Device ©20: ID 1131:1001 Integrated System Solution Corp. KY-BT10@ Bluetooth Adapter

Thong thuong, bat ¢ Iic nao cling ¢c6 mot tdp hgp 1é6n cdc moé-dun nhan duge tai trong mot hé
thong Linux tiéu chudn. Cach tot nhit dé twong tac véi chung 1a st dung cac 1énh dugc cung cap
béi géi kmod. Pay 1a mot bd cong cu dé x& Iy cac tac vu pho bién véi cdc mo-dun nhan Linux nhw
cheén, xda, liét ké, kiém tra thudc tinh, gidi quyét cac phan phu thudc va bi danh. Vi du: 1énh 1smod
sé hién thi tit cd cdc mo-dun hién dwoc tai:

$ lsmod

Module Size Used by

kvm_intel 138528 0

kvm 421021 1 kvm_intel

iTCO_wdt 13480 ©

iTCO_vendor_support 13419 1 iTCO_wdt

snd_usb_audio 149112 2

snd_hda_codec_realtek 51465 1

snd_icel712 75006 3

snd_hda_intel 44075 7

arc4 12608 2

snd_cs8427 13978 1 snd_icel712

snd_i2c 13828 2 snd_icel712,snd_cs8427
snd_icel7xx_ak4xxx 13128 1 snd_icel712
snd_ak4xxx_adda 18487 2 snd_icel712,snd_icel7xx_ak4xxx
microcode 23527 ©

snd_usbmidi_1lib 24845 1 snd_usb_audio
gspca_pac7302 17481 0

gspca_main 36226 1 gspca_pac7302
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videodev 132348 2 gspca_main,gspca_pac7302
rt6lpci 32326 ©

rt2x00pci 13083 1 rt6lpci

media 20840 1 videodev

rt2x00mmio 13322 1 rt6lpci

hid_dr 12776 0

snd_mpu401_uart 13992 1 snd_icel712

rt2x001ib 67108 3 rt6lpci,rt2x@00pci,rt2x@@mmio
snd_rawmidi 29394 2 snd_usbmidi_lib, snd_mpu4@1_uart

Pau ra cta lénh 1smod dwoc chia thanh ba cot:

Module

Tén mo-dun.

Size
Luong RAM chiém béi mo-dun, tinh bang byte.

Used by
Cac mo-dun phu thudc.

Mot s6 mo-dun sé yéu cau cac mo-dun khac hoat dong ding cach nhu trong truong hop cda cac
mo-dun danh cho thiét bi am thanh:

$ 1smod | fgrep -i snd_hda_intel

snd_hda_intel 42658 5

snd_hda_codec 155748 3 snd_hda_codec_hdmi, snd_hda_codec_via,snd_hda_intel
snd_pcm 81999 3 snd_hda_codec_hdmi, snd_hda_codec,snd_hda_intel
snd_page_alloc 13852 2 snd_pcm,snd_hda_intel

snd 59132 19

snd_hwdep, snd_timer, snd_hda_codec_hdmi, snd_hda_codec_via, snd_pcm,snd_seq, snd_hda_codec, snd_h
da_intel, snd_seq_device

Cot thit ba (Used by) hién thi cdc md-dun yéu cdu mo-dun trong cdt dau tién phai hoat dong ding
cach. Nhiéu mo-dun trong kién trdc &m thanh Linux c6 tién t6 1a snd s& phu thudc 14n nhau. Khi
tim ki€ém cac sy c6 trong qua trinh chan doan hé thong, viéc g& b6 cadc mo-dun cu thé hién dang tai
c6 thé sé rat hitu ich. Lénh modprobe cé thé dugc si dung dé tai va dd bo cac mo-dun nhan: dé dd
bd mot mo-dun va cdc mo-dun lién quan ctia né (mién 1a chung khong dugce sit dung bdi mot tién
trinh dang chay), ta nén st dung lénh modprobe -r. Vi du: dé hdy tdi mo-dun snd-hda-intel
(mo6-dun danh cho thiét bi &m thanh HDA Intel) va cdc m6-dun khéac lién quan dén hé thong am
thanh:
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# modprobe -r snd-hda-intel

Ngoai viéc tai va d& b6 cadc mo-dun nhan trong khi hé théng dang chay, ta cé thé thay déi cac tham
s6 mo-dun khi hat nhan dang dugc tai. N6 sé khong khac 1dm so véi viéc chuyén céac tuy chon cho
cac 1énh. M6i mo-dun s& chdp nhan cac tham s6 cu thé, nhung hau hét cac gia tri mic dinh déu
dugc khuyén nghi va khéng can thém tham sé. Tuy nhién, trong mot sé truong hgp, ta sé can s
dung cac tham s6 dé thay d6i hanh vi cia m6-dun dé ching cé thé hoat dong dugc nhuw mong doi.

Khi s& dung tén mo-dun lam déi s6 duy nhat, 1énh modinfo sé hién thi mo ta, tép, tac gia, gidy
phép, phan nhan dang, phan phu thudc va cac tham s6 kha dung cho mo-dun dé cho. Cac tham s6
tuy chinh cho mot mo-dun cé thé dwgc duy tri lién tuc bang cich dwa chung vao tép
/etc/modprobe.conf hodc trong cac tép riéng 1& cé phan mé réng .conf trong thu muc
/etc/modprobe.d/. Tuy chon -p sé& lam cho 1énh modinfo hién thi tit cd cac tham s6 cd san va bo
qua cac thong tin khac:

# modinfo -p nouveau
vram_pushbuf:Create DMA push buffers in VRAM (int)
tv_norm:Default TV norm.
Supported: PAL, PAL-M, PAL-N, PAL-Nc, NTSC-M, NTSC-J,
hd480i, hd480p, hd576i, hd576p, hd720p, hd1080i.
Default: PAL
NOTE Ignored for cards with external TV encoders. (charp)
nofbaccel:Disable fbcon acceleration (int)
fbcon_bpp:fbcon bits-per-pixel (default: auto) (int)
mst:Enable DisplayPort multi-stream (default: enabled) (int)
tv_disable:Disable TV-out detection (int)
ignorelid:Ignore ACPI 1lid status (int)
duallink:Allow dual-link TMDS (default: enabled) (int)
hdmimhz:Force a maximum HDMI pixel clock (in MHz) (int)
config:option string to pass to driver core (charp)
debug:debug string to pass to driver core (charp)
noaccel:disable kernel/abil6 acceleration (int)
modeset:enable driver (default: auto, @ = disabled, 1 = enabled, 2 = headless) (int)
atomic:Expose atomic ioctl (default: disabled) (int)
runpm:disable (@), force enable (1), optimus only default (-1) (int)

Pau ra mau da hién thi tat cd cadc tham sé cé sdn cho mo-dun nouveau - mdt mo-dun nhan do Dy
dn Nouveau cung cdp dudi dang thay thé cho trinh diéu khién doc quyén danh cho thé GPU
NVIDIA. Vi du: tuy chon modeset cho phép kiém soat xem dd phan giai va do sdu ctia man hinh c6
dugc dat trong khong gian hat nhan thay vi khéng gian nguoi dung hay khong. Viéc thém
options nouveau modeset=0 vao tép /etc/modprobe.d/nouveau.conf sé vé hiéu hda tinh
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nang hat nhan modeset.

Néu mot mo-dun gay ra sy cd, tép /etc/modprobe.d/blacklist.conf cé thé dugc s& dung dé
chén viéc tai mo-dun. Vi du: dé ngén viéc tai tw dong mo-dun nouveau, dong blacklist nouveau
phdi dugc thém vao tép /etc/modprobe.d/blacklist.conf. Hanh dong nay la bat budc khi mo-
dun doc quyén nvidia duwogc cai dat va mo-dun mac dinh nouveau nén dugc dat sang mot bén.

Ta c6 thé stta doi tép /etc/modprobe.d/blacklist.conf da ton tai trén hé théng
theo mdc dinh. Tuy nhién, phuong phap dwogc wa thich la tao mot tép cau hinh
riéng la /etc/modprobe.d/<module_name>.conf. Tép nay sé chira cac cai dat chi
danh riéng cho mé-dun nhan nhat dinh.

NOTE

Tép Thong tin va Tép Thiét bi

Céac 1énh 1spci, 1susb va 1smod déng vai tro la giao dién phia nguoi dung dé doc thong tin phan
cing dugc hé diéu hanh lvu trit. Loai thong tin nay dugce luu gitt trong cac tép dac biét trong thu
muc /proc va /sys. Cac thw muc nay la cdc diém gan két véi cac hé thong tép khong cé trong
phan vung thiét bi ma chi cé trong khéng gian RAM dugc hat nhan s dung dé luu trit cdu hinh
thoi gian chay va thong tin vé cdc tién trinh dang chay. Cac hé thong tép nhu vay khéng danh cho
viéc luu triv tép thong thuong, vi thé ma chung dugc goi la hé thong tép gia va chi ton tai khi hé
thong dang chay. Thu muc /proc sé chira c4c tép cé thong tin lién quan dén céc tién trinh dang
chay va tai nguyén phan citng. M6t s6 tép quan trong trong /proc dé kiém tra phan cing la:

/proc/cpuinfo
Liét ké thong tin chi tiét vé (cadc) CPU duogc tim thay bdi hé diéu hanh.

/proc/interrupts
Mot danh sach céc s6 X Iy ngat trén moi thiét bi I0 cho moi CPU.

/proc/ioports
Liét ké cac khu vyc cong Dau vao/Pau ra da diang ky hién dang dugc s dung.

/proc/dma
Liét ké cac kénh DMA (truy cap bd nhé tryc ti€p) da dang ky dang duwoc s dung.

Cac tép bén trong thu muc /sys co vai tro twong ty nhu trong /proc. Tuy nhién, thw muc /sys co
muc dich cu thé 1a lvu trit thong tin thiét bi va dit liéu hat nhan lién quan dén phan cing, trong
khi /proc ciing chita théng tin vé cac ciu truc dit liéu hat nhan khac nhau bao gom cdc tién trinh
dang chay va cau hinh.

Mot thue muc khac lién quan tryc tiép dén cdc thiét bi trong hé thong Linux tiéu chun la /dev.
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Moi tép bén trong /dev déu dugc lién két véi mot thiét bi hé théng, dac biét 1a cac thiét bi luvu trit.
Vi du nhu khi duwoc két noi véi kénh IDE dau tién ctia bo mach cht, 6 citng IDE ké thira sé dugc
biéu thi bing tép /dev/hda. Méi phan vung trong dia nay sé dugc xac dinh bdi /dev/hdal,
/dev/hda2 cho dén phan vung cudi cung dugc tim thay.

Cdc thiét bi cd thé thao roi dugce xti 1y bdi hé théng con udev. Hé théng nay sé tao ra cac thiét bi
twong &ng trong /dev. Nhan Linux sé ndm bat sy kién kiém tra phan citng va chuyén no tdi tién
trinh udev. Tién trinh nay sau dé sé xac dinh thiét bi va tu dong tao cac tép tuwong ng trong /dev
st dung cac quy tac da dugc xac dinh trudc.

Trong cac ban phan phoi Linux hién tai, udev sé chiu trach nhiém nhan dang va cdu hinh céc thiét
bi da cé trong qua trinh khéi dong may (phdt hién cam ngudi) va cac thiét bi dugc xac dinh trong
khi hé thong dang chay (phdt hién cam néng). Udev dwa vao SysFS, titc hé thong tép gia, vé céac
thong tin lién quan dén phan citng dwgc gan trong /sys.

Cim nong 1a thuat ngit dung dé chi viéc phat hién va ciu hinh thiét bi trong khi hé
thong dang chay, ching han nhu khi cim thiét bi USB. Nhan Linux da hd trg cac

NOTE tinh ndng cdm nong ké tir phién ban 2.6 va cho phép hau hét cac cong hé thong
(PCI, USB, v.v.) kich hoat cac sy kién cam nong khi mot thiét bi dugc két néi hoac
ngat két noi.

Khi céc thiét bi mdi duwgc phat hién, udev sé tim kiém mot quy tdc phu hop trong cac quy tac duoc
xac dinh trwdc dugc lvu trit trong thw muc /etc/udev/rules.d/. Cac quy tdc quan trong nhat
dugc cung cdp bdi bdn phin phdi, nhung nhitng quy tdc mdi cling cé thé dugce thém vao cho céac
truong hop cu thé.

Thiét bi Luu trir

Trong Linux, thiét bi lwu trit thuwong dugc goi la thiét bi khoéi vi dit liéu dugc doc dén va tr cac
thiét bi nay dudi dang cac khai dit liéu dugc dém véi kich thudce va vi tri khac nhau. Moi thiét bi
khéi déu dugce xac dinh bang mot tép trong thw muc /dev véi tén cda tép tuy thudc vao loai thiét
bi (IDE, SATA, SCSI, v.v.) va cdc phan vung cda né. Vi du, cac thiét bi CD/DVD va dia mém sé c6 tén
twong wng duoc dat trong /dev: 6 dia CD/DVD dugc két noi véi kénh IDE thit hai sé dugc xac dinh
la /dev/hdc (/dev/hda va /dev/hdb danh riéng cho thiét bi chinh va phu trén kénh IDE dau tién)
va mot 0 dia mém cii sé dugc xac dinh 1a /dev/fdo, /dev/fd1, v.v.

Keé tir nhan Linux phién ban 2.4 trd di, hdu hét cac thiét bi lwu trit hién déu dugc xac dinh nhu thé
ching 1a thiét bi SCSI bat ké phan citng ctia chung thudc loai nao. Cac thiét bi khéi IDE, SSD va USB
sé co tién t6 la sd. Doi véi cac dia IDE, tién td sd s& dugc s dung, nhung chit cai th ba s& dugc
chon tuy thudc vao viéc 6 dia la chinh hay phu (trong kénh IDE dau tién, chinh s& l1a sda va phu sé
1a sdb ). Cac phan vung s& duogc liét ké bang s6. Puong dan /dev/sdal, /dev/sda2, v.v. dugc sk
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dung cho phan vung th® nhat va th hai cta thiét bi khoi duwgc xdc dinh dau tién; /dev/sdbl,
/dev/sdb2, v.v. dugc st dung dé xac dinh phan vung thit nhit va th& hai cda thiét bi khoi duoc
xac dinh th hai. Ngoai 1é d6i v6i mau nay 1a véi thé nhd (thé SD) va thiét bi NVMe (SSD dugc két
noi véi cong PCI Express). D6i v6i thé SD, cac duong dan /dev/mmcblk@pl, /dev/mmcblk@p2, v.v.
dugc st dung cho phan vung th® nhat va th& hai cta thiét bi dugc xdc dinh trudc;
/dev/mmcblklpl, /dev/mmcblklp2, v.v. dugc st dung dé xac dinh phan vung th nhat va th hai
cia thiét bi dugc xac dinh tht hai. Cac thiét bi NVMe sé& nhan tién t6 nvme nhu trong
/dev/nvme@nlpl va /dev/nvme@nlp?2.

Version: 2023-10-16 | Budc cap phép theo CCBY-NC-ND 4.0. | learning.lpi.org Professiona | 13

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 101: Kién truc Hé théng

Bai tdp Huéng dan

1.

Gia stt mot hé diéu hanh khong thé khai dong sau khi thém dia SATA thit hai vao hé thong, biét
rang tat ca cac bo phan déu hoat dong binh thwong. Nguyén nhan cé thé la gi?

Gia s ban muon ddm bdo rang thé video bén ngoai dugc két ndi vai cong PCI cia may tinh dé
ban mdi mua cua ban thyc sy 1a thé duge nha san xuat quang cdo, nhung viéc md vé may tinh
s& lam mat hiéu lyc bao hanh. Lénh nao cé thé dugc sit dung dé liét ké céac chi tiét ctia thé man
hinh khi chung dwgc hé diéu hanh phat hién?

Dong sau day la mot phan ctia dau ra dugc tao bédi lénh 1spci:

©3:00.0 RAID bus controller: LSI Logic / Symbios Logic MegaRAID SAS 2208 [Thunderbolt]
(rev 05)

Ban nén thyc hién lénh nao dé xac dinh m6-dun nhin dang dugc st dung cho thiét bi cu thé
nay?

Quan tri vién hé thong muon th& cac tham s6 khac nhau cho mo6-dun nhan bluetooth ma
khong can khéi dong lai hé thong. Tuy nhién, bat ky cach nao dé hdy tdi moé-dun bang
modprobe -r bluetooth déu din dén 16i sau:

modprobe: FATAL: Module bluetooth is in use.

Nguyén nhan c6 thé la gi?
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Bai tap Md rong

1.

Khong c6 gi la khi tim thdy cdc may cii trong moi truong san xuat, chang han nhu khi mot s
thiét bi st dung két ndi 16i thoi d€ giao ti€p v4i may tinh diéu khién khién ta cin phai dic biét
chu y dén mot s6 ddc thu cia nhitng may cli nay. Vi du, mot sé6 may cht x86 cé phan sun BIOS
cli hon sé khéng khéi dong néu khong phat hién thdy ban phim. Lam thé nao dé tranh dugc
van dé nay?

Céc hé diéu hanh dugc xay dung xung quanh nhin Linux cing cé san cho nhiéu loai kién tric
may tinh khac ngoai x86, chdng han nhu trong cac mdy tinh bang don dya trén kién tric ARM.
Mot nguoi dung cidn thidn sé nhin thiy sy vang mat cta lénh 1spci trén cidc may nhw
Raspberry Pi. Sy khéac biét nao véi cac may x86 co thé gidi thich cho sy vang mét nay?

Nhiéu bd dinh tuyén mang c6 cong USB cho phép két néi véi thiét bi bén ngoai, chdng han nhu
6 cirng USB. Vi hau hét trong s6 nay dang s dung hé diéu hanh duva trén Linux, 6 ciing USB bén
ngoai sé dugc dat tén nhu thé nao trong thu muc /dev/ (gid si khong cé thiét bi khéi thong
thwong nao khac cé trong bd dinh tuyén)?

Vao nam 2018, 16 héng phéan cing c6 tén Meltdown da dugc phat hién. N6 &nh hudng dén hau
hét tat cd cac bd xit 1y ctia nhiéu kién truc. Cac phién ban gan day ctia nhin Linux cé thé thong
béo liéu hé théng hién tai c6 dé bi tdn cong hay khong. Lam thé nao dé c6 dugc thong tin nay?
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Tom tat
Bai hoc nay da trinh bay cac khai niém chung vé cadch nhan Linux x® ly tai nguyén phan cing,
cht yéu trong kién truc x86. Bai hoc da di qua cac chu dé sau:
* Cach cai dat dugc xac dinh trong tién ich cdu hinh BIOS hodc UEFI c6 thé anh huwdng dén cach
hé diéu hanh tuwong tac véi phan cing.
* Cach st dung cac cong cu do hé thong Linux tiéu chudn cung cip dé 1ay thong tin vé phan cing.

« Cach x4c dinh cac thiét bi lvu trit vinh vién va di ddng trong hé thong tép.
Cac1énh va tién trinh da dugc nhac dén la:

¢ Caclénh kiém tra phan cirng dugc phat hién: 1spci va 1susb.
* C4clénh quan Iy mo-dun nhan: 1smod va modprobe.

* C4c tép ddc biét lién quan dén phan cing (hodc la cac tép dugc tim thay trong thw muc /dev/
hodc trong cac hé théng tép gia trong /proc/ va /sys/).
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Pap an Bai tdp Huéng dan

1.

Gia stt mot hé diéu hanh khong thé khai dong sau khi thém dia SATA thit hai vao hé thong, biét
rang tat ca cac bo phan déu hoat dong binh thwong. Nguyén nhan cé thé la gi?

Th ty thiét bi khéi dong phai dugc cdu hinh trong tién ich thiét 1ap BIOS. Néu khong, BIOS cé
thé sé khong chay duoc trinh tai khdi dong.

Gia s ban muon ddm béo riang thé video bén ngoai dugc két ndi vai cong PCI ciia may tinh dé
ban mdéi mua ctia ban thyc sy la thé dugc nha sdn xuat quang cdo, nhung viéc mé vé mdy tinh
sé lam mat hiéu lwc bdo hanh. Lénh nao cé thé dugc si dung dé liét ké cac chi tiét cia thé man
hinh khi chung dugc hé diéu hanh phéat hién?

Lénh 1spci sé liét ké thong tin chi tiét vé tat ca cac thiét bi hién dugc két noi véi cong PCL

Dong sau day la mot phan ctia dau ra dugc tao bdi lénh 1spci:

©3:00.0 RAID bus controller: LSI Logic / Symbios Logic MegaRAID SAS 2208 [Thunderbolt]
(rev 05)

Ban nén thyc hién 1énh nao dé xac dinh mé-dun nhan dang dugc st dung cho thiét bi cu thé
nay?

Lénh 1spci -s ©03:00.0 -vhoaclspci -s 03:00.0 -k
Quan tri vién hé théng muoén thi cac tham s6 khac nhau cho mé-dun nhan bluetooth ma

khong can khéi dong lai hé thong. Tuy nhién, bat ky cach nao dé hdy tdi moé-dun bang
modprobe -r bluetooth déu dan dén 16i sau:

modprobe: FATAL: Module bluetooth is in use.

Nguyén nhan c6 thé la gi?

Mo6-dun bluetooth dang dugc st dung béi mdt tién trinh dang chay.
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Dap an Bai tap Ma& rong

1.

Khong c6 gi la khi tim thdy cdc may cii trong moi truong san xuat, chang han nhu khi mot s
thiét bi st dung két ndi 16i thoi d€ giao ti€p v4i may tinh diéu khién khién ta cin phai dic biét
chu y dén mot s6 ddc thu cia nhitng may cli nay. Vi du, mot sé6 may cht x86 cé phan sun BIOS
cli hon sé khéng khéi dong néu khong phat hién thdy ban phim. Lam thé nao dé tranh dugc
van dé nay?

Tién ich cdu hinh BIOS c6 mét tuy chon dé tat khda may tinh khi khong tim thiy ban phim.

Céc hé diéu hanh dugc xay dung xung quanh nhan Linux cling cé san cho nhiéu loai kién truic
mady tinh khac ngoai x86, chdng han nhu trong cdc may tinh bang don dya trén kién tric ARM.
Mot nguwoi dung cdn than sé nhan thdy sy vang mat cda lénh 1lspci trén cdc méay nhu
Raspberry Pi. Sy khéac biét nao véi cac may x86 co thé gidi thich cho sy vang mit nay?

Khong giong nhu hau hét cdc may x86, mdt mdy tinh dya trén ARM nhu Raspberry Pi khong cé
cong PCI, vi thé nén 1énh 1spci sé la vo dung.

Nhiéu b0 dinh tuyén mang c6 cong USB cho phép két ndi véi thiét bi bén ngoai, ching han nhu
6 cieng USB. Vi hau hét trong s6 nay dang st dung hé diéu hanh dya trén Linux, 6 citng USB bén
ngoai sé dugc dat tén nhu thé nao trong thw muc /dev/ (gid st khong cé thiét bi khéi thong
thuong nao khéc c6 trong b dinh tuyén)?

Cac nhan Linux hién dai xac dinh 6 citng USB la thiét bi SATA. Do d06, tép twong wng sé la
/dev/sda vi khong c6 thiét bi khoi thong thuong nao khéc ton tai trong hé théng.

Vao nam 2018, 16 héng phan cing c6 tén Meltdown da dwgc phat hién. N6 &nh hudng dén hau
hét tat cd cac bd xt 1y ctia nhiéu kién truc. Cac phién ban gan day ctia nhin Linux cé thé thong
bao liéu hé théng hién tai c6 dé bi tdn cong hay khong. Lam thé nao dé c6 dugc thong tin nay?

Tép /proc/cpuinfo c6 mot dong hién thi céc 16i da biét ddi vai CPU tuwong ¢ng nhu bugs:
cpu_meltdown.
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101.2 Khéi dong Hé thong
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 101.2

Khoi lwgng
3

Cac linh vwe kién thirc chinh
¢ Cung cap cac lénh chung cho trinh tai khéi dong va cac tuy chon cho hat nhan khi khéi dong.
 Thé hién kién thirc vé trinh ty khéi dong tir BIOS/UEFI dén khi hoan tat qua trinh khéi dong.
* Hiéu veé SysVinit va systemd.
* Hiéu vé veé Upstart.
* Kiém tra cac su kién khai dong trong tép nhat ky.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* dmesg
* journalctl
* BIOS
* UEFI

bootloader
¢ kernel
e initramfs

e init

SysVinit

LLLLL
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* systemd

Li

20 | roiwsons learning.pi.org | Budgc cap phép theo CC BY-NC-ND 4.0.

Institute

Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 101.2 Bai 1

Linux
Professional
Institute

101.2 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu de: 101 Kién truc Hé thong

Muc tiéu: 101.2 Khéi dong Hé théng

Bai: 1trén 1

e ~y_o o N

Gidi thieu
Dé quan 1y mot may tinh, thanh phan chinh cia hé diéu hanh — titc hat nhan — phai dugc tai bai
mot chuong trinh c6 tén la trinh tdi khdi dong. BAn than chuong trinh nay sé dugc tai béi phan
sun dugc cai dat san nhu BIOS hodc UEFL Trinh tai khéi dong cé thé dugc tuy chinh dé chuyén cac
tham s6 cho hat nhan (chdng han nhu phan vung nao chita hé théng tép goc hodc hé diéu hanh sé
thuc thi & ché dd nao). Sau khi dugc tai, hat nhan sé tiép tuc qua trinh khéi dong dé xac dinh va
cau hinh phan citng. Cudi cung, hat nhan sé goi 1én tién ich chiu trach nhiém khéi dong va quan ly
cac dich vu cta hé théng.

Trén mot s6 ban phan phoi Linux, cac 1énh dugc thye hién trong bai hoc nay cé thé

NOTE o .
sé yéu cau quyeén goc.
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BIOS hay UEFI

Cac quy trinh dwgc thyce hién bdi cdc may x86 dé chay trinh tai khéi déng déu sé khac nhau du
chung st dung BIOS hay UEFIL BIOS (viét tat clia Basic Input/Output System - Hé thong Dau
vao/Pau ra Co ban) 1a mot chwong trinh dwoc lvu trit trong mat chip bo nhé c¢6 dinh dugc gan vao
bo mach chu va sé& dugc thyc thi méi Khi ta bt may tinh. Loai chuwong trinh nay dugc goi 1a phdn
sun va vi tri lvu trit ciia no sé tach biét véi cdc thiét bi lwu trit khadc ma hé thong cé thé cé. BIOS gia
dinh rang 440 byte dau tién trong thiét bi lwu trit dau tién — theo thi tw dwgc xac dinh trong tién
ich cdu hinh BIOS — sé la giai doan dau tién cta trinh tai khéi dong (bootloader, hay con duoc goi
1a bootstrap). 512 byte dau tién cta thiét bi luu trit dwgc goi la MBR (Bdn ghi Khéi déng Chinh) clia
thiét bi lwu trit st dung lwge d6 phan vung DOS tiéu chuén va con chita cd bang phan vung bén
canh giai doan dau tién cua trinh tai khéi dong. Néu MBR khong chira dit liéu chinh xac, hé thong
s& khong thé khdi dong trir khi ta st dung mot phuwong phéap thay thé.

No6i chung, cac budc trudce khi van hanh dé khéi dong hé thong dugc trang bi BIOS la:

1. Tién trinh POST (power-on self-test - tw kiém tra khi bat nguoén) sé dugc thyc thi dé xac dinh céc
16i phan cing don gian ngay khi bat nguon may.

2. BIOS sé& kich hoat cac thanh phan co ban dé tdi hé théng nhu dau ra video, ban phim va
phuong tién luu trix.

3. BIOS sé tai giai doan dau tién cuda trinh tai khéi dong tr MBR (440 byte dau tién cda thiét bj dau
tién nhu dugc xac dinh trong tién ich cau hinh BIOS).

4, Giai doan dau tién cua trinh tai khéi dong sé goi giai doan th hai cta trinh tai khéi dong chiu
trach nhiém trinh bay céc tuy chon khéi dong va tai hat nhan.

UEFI (viét tat chia Unified Extensible Firmware Interface - Giao dién Phan sun M& rong Hop nhat)
khéc véi BIOS 6 mot s6 diém trong yéu. Giong nhu BIOS, UEFI ciing 1a mdt phan sun nhung né cé
thé xdc dinh cdc phan vung va doc nhiéu hé thong tép dugc tim thay trong dé. UEFI khong dua
vao MBR ma chi tinh dén cac cai dat dwoc luu trit trong bo nhé cé dinh (NVRAM) dugc gan vao bo
mach chi. Cac dinh nghia nay cho ta biét vé vi tri ctia cdc chwong trinh twong thich véi UEFI (dugc
goi la ting dung EFI) sé dugc thuc thi tw dong hodc dugc goi tr menu khéi dong. Cac wng dung EFI
¢ thé 1a trinh tai khéi dong, bo chon hé diéu hanh, cong cu chan dodn va sta chita hé théng, v.v.
Chung phai nam trong phan vung thiét bi lvu trit thong thwong va trong mot hé théng tép tuong
thich. Cac hé théng tép twong thich tiéu chuin 1a FAT12, FAT16 va FAT32 cho cac thiét bi khoi va
1SO-9660 cho cac phuong tién quang hoc. Cach ti€p cadn nay cho phép ta trién khai nhiéu cong cu
phttc tap hon so véi nhitng cong cu ma ta co thé c6 vai BIOS.

Phan vung chia cadc ing dung EFI dugc goi la Phan vung hé théng EFI hoac ESP (EFI System
Partition). Phan vung nay khéng dugc chia sé véi cac hé thong tép hé thong khac (chdng han nhw
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hé thong tép goc hoac hé thong tép dit liéu nguwoi dung). Thu muc EFI trong phan vung ESP sé
chtra cdc wng dung dugc tré dén bdi cac muc dwgc lwu trong NVRAM.

N6i chung, cac buéce trude khéi dong hé diéu hanh trén hé thong c6 UEFI la:

1. Tién trinh POST dugc thyc thi dé xac dinh céc 16i phan cing don gian ngay khi bat ngudon may.

2. UEFI sé kich hoat cac thanh phan co ban dé tai hé théng nhu dau ra video, ban phim va
phuong tién luu trix.

3. Phan sun cta UEFI sé doc cac dinh nghia duogc lvu trit trong NVRAM dé thuc thi ¢ng dung EFI
dugc xac dinh trudc va dugce luu trit trong hé thong tép cia phan vung ESP. Thong thuong, ing
dung EFI dugc x4c dinh truéc chinh 1a trinh tai khéi dong.

4. Néu ing dung EFI dugc xdc dinh trwdc 1a trinh tai khéi dong, né sé tai hat nhan dé khéi dong
hé diéu hanh.

Tiéu chuan UEFI cling h6 trg mot tinh nang goi 1a Khdi dong An toan. Tinh niang nay chi cho phép
thuec thi cdc wng dung EFI da ky, ttc 1a cdc tng dung EFI dugc nha san xudt phan cing Gy quyeén.
Tinh nang nay sé ting khd nang bao vé chéng lai cac phan mém ddc hai, nhung noé cling co thé gay
kho khan cho viéc cai dat cac hé diéu hanh khong duwgc bdo hanh ctia nha san xuat.

Trinh Tai Kh&i dong

Trinh tdi khéi déng pho bién nhit cda Linux trong kién tric x86 1a GRUB (Grand Unified
Bootloader - Bo Tai Khéi dong Hop nhat Lon). Ngay khi dwgc BIOS hoédc UEFI goi, GRUB sé hién thi
mot danh séch cdc hé diéu hanh cé san dé khéi dong. Doi khi danh sich sé khong tw dong xuét
hién nhung n6 cé thé dugc goi bang cach nhan phim shift trong khi GRUB dang dwgc BIOS goi.
Trong cac hé thong UEFI, ta nén s& dung phim esc dé thay thé.

TU menu GRUB, ta c6 thé chon mot trong cac hat nhan da cai dat sé dugc tdi va chuyén cac tham
s0 mdi cho hat nhan d6. Hau hét cac tham s6 hat nhin déu sé& tuidn theo mau option=value. Mot
s6 tham so6 hat nhan hitu ich nhat la:

acpi
Bat/tit ho trg ACPI. acpi=off s& tat ho trg cho ACPL
init
bat mot bo khai tao hé thong thay thé. Vi du: init=/bin/bash sé dat vé Bash lam trinh khai

tao. Piéu nay cé nghia la phién vo sé bat dau ngay sau qua trinh khéi dong hat nhan.

systemd.unit

bat kich hoat muc tiéu systemd (vi du nhu systemd.unit=graphical.target). Systemd cliing
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chdp nhan cac mirc chay s6 nhu dugc xac dinh cho SysV. Vi du: dé kich hoat mitc chay 1, ta chi
can thém s6 1 hodc chir cai S (viét tat cda “single”) lam tham so6 hat nhan.

mem

béat dung lwong RAM kha dung cho hé thong. Tham s6 nay sé rat hitu ich cho cadc mdy ao trong
viéc gidi han dung lugng RAM khéa dung cho m6i mday khéch. Viéc st dung mem=512M s& gidi
han dung lwong RAM kha dung & mitc 512 megabyte cho mot hé théng khach cu thé.

maxcpus
Gidi han s6 luong bo xt 1y (hodc 16i b x& 1y) hién thi cho hé thong trong cidc may da bd x& 1y
dé6i xing. N6 cling hitu ich cho cdc may ao. Gia tri @ sé tat ho trg cho cac may da bo x 1y va cé
tac dung tuwong tw nhu tham s6 hat nhan nosmp. Tham sé maxcpus=2 sé giéi han so lwong bo x&
1y ¢6 san cho hé diéu hanh xudng con hai.

quiet
An hau hét cac thong bao khéi dong.

vga

Chon mot ché dd video. Tham s6 vga=ask s& hién thi danh sach cac ché do kha dung dé chon.

root
bat phan vung géc khac véi phan viung dugc dinh cdu hinh san trong trinh tai khéi déng. Vi du:
root=/dev/sda3.

rootflags
Tuy chon gan két cho hé théng tép goc.

ro
bét lan gan ban dau ctia hé thong tép géc & ché do chi doc.

Irw

Cho phép ghi vao hé thong tép goc trong qua trinh gan két ban dau.

Viéc thay d6i cac tham s6 hat nhan thwong khong bat budc, nhung né cé thé sé hitu ich trong viéc
phat hién va giadi quyét cac sy co lién quan dén hé diéu hanh. Cac tham s6 hat nhan phai dugc
thém vao tép /etc/default/grub trong dong GRUB_CMDLINE_LINUX dé khién chung dugc 6n
dinh trong cac Ian khéi dong lai. Mot tép cdu hinh mdi cho trinh tai khéi dong phai dugce tao moi
khi /etc/default/grub thay do6i. Viéc nay dugc thyc hién bang lénh grub-mkconfig -o
/boot/grub/grub.cfg. Mot khi hé diéu hanh da chay, cac tham s6 hat nhan dugc s& dung dé tai
phién hién tai s& c6 san dé doc trong tép /proc/cmdline.
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NOTE Cau hinh GRUB sé dugc thao luan thém trong bai hoc sau.

Khdi tao Hé thong

Ngoai hat nhan, hé diéu hanh cing phu thudc vao cac thanh phan khéac trong viéc cung cap cac
tinh nang duwgc mong doi. Nhiéu thanh phan trong s6 nay sé dugc tai trong qua trinh khdéi tao hé
thong, tir cac tép 1énh vé don gidn dén cac chuong trinh dich vu phtc tap hon. Cac tép 1énh
thuwong dugce st dung dé thuc hién cac tdc vu ngan sé chay va chdm dit trong qua trinh khéi tao
hé théng. Cac dich vu nay con dwgc goi la trinh nén (daemon) va cé thé hoat dong moi ldc vi chung
c6 thé chiu trach nhiém vé cac khia canh néi tai cia hé diéu hanh.

Céc két hop gitra cac tép 1énh khéi dong va cédc trinh nén véi nhiéu ddc diém khac biét vao mot
badn phan phoi Linux 1a v6 cung da dang. Day la mot thuye té trong lich s& da can trd sy phat trién
ctia mot giai phdp duy nhat dap wng duoc ky vong ctia nhitng nha bao tri va ngudi dung cua tat ca
cac ban phan phéi Linux. Tuy nhién, bat ky cong cu nao ma nhitrng nha bao tri phan phoi da chon
dé thyc hién chitc nang nay it nhat sé cé thé bat dau, ding va khéi dong lai cac dich vu hé thong.
Vi dy, nhitng tadc vu nay thuwong duoc thuc hién baéi chinh hé thong sau khi cdp nhat phan mém,
nhung quan tri vién hé théng hau nhu luon can phai khéi dong lai dich vu theo cach thi cong sau
khi thyc hién cac sita doi déi vdi tép cau hinh cda no.

NG ciing s& thuan tién cho ngwoi quan tri hé thong dé cé thé kich hoat mot bo trinh nén cu thé, tuy
thudc vao hoan canh (vi du nhu viéc ta c6 thé chi chay mot bo dich vu t6i thiéu dé thuc hién cac
tac vu bao tri hé théng).

N6i mot cach chinh x4c, hé diéu hanh chi la mét hat nhan cung véi cadc thanh phan
cia né voi muc dich diéu khién phan cling va quan ly tit ca cac tién trinh. Tuy

NOTE nhién, nguoi ta thwong s& dung thut ngit “hé diéu hanh” mot cach 16ng 1éo hon dé
chi toan b mot nhém céc chuong trinh riéng biét tao nén moi truong phan mém
noi nguoi dung cé thé thyc hién cac tac vy tinh toan co ban.

Qua trinh khdi tao hé diéu hanh sé bat dau khi trinh tai khéi déng tai hat nhan vao RAM. Sau do,
hat nhan sé phu trach CPU va bat dau phat hién va thiét 1ap cac khia canh co ban ctia hé diéu
hanh nhu cdu hinh phan citng co ban va dia chi by nhé.

Sau dd, hat nhan sé ma initramfs (initial RAM filesystem - hé thong tép RAM ban dau). initramfs la
kho luvu trit chita mot hé thong tép dugc st dung lam hé théng tép goc tam thoi trong qua trinh
khéi déong. Muc dich chinh ctia mot tép initramfs 1a cung cdp cac mo-dun can thiét dé hat nhan cé
thé truy cap hé thong tép goc “thye” cia hé diéu hanh.

Ngay khi hé thong tép goc khd dung, hat nhan sé gan két tat ca cac hé thong tép duwgc dinh cau
hinh trong /etc/fstab va sau dé sé thyc thi chwong trinh dau tién - mot tién ich cé tén la init.
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Chuong trinh init sé& chiu trach nhiém chay tat ca cac tép 1énh khdi tao va cac trinh nén hé thong.
Ngoai b0 khéi tao truyén théng, ta con c6 cac trién khai riéng biét cia cac bd khai tao hé théng
nhu systemd va Upstart. Khi chwong trinh init dugc tai, initramfs sé bi x6a khéi RAM.

SysV standard
Trinh quan ly dich vu dva trén tiéu chuan SysVinit sé kiém sodt trinh nén va tai nguyén nao sé
kha dung bang cach s dung khai niém mitc chay. Cac muic chay sé dugc danh sé tir 0 dén 6 va
duoc thiét ké bdi cac nha bao tri phan phoi dé dap ng cac muc dich cu thé. Cac dinh nghia
muc chay duy nhat dugc dung chung bdi tat ca cadc ban phan phoi la cadc mic chay 0, 1 va 6.

systemd
systemd la mot trinh quéan ly dich vy va hé thong hién dai véi mot 16p twong thich cho cac 1énh
va mic chay SysV. systemd c6 ciu tric dong thoi st dung 6 cdm va D-Bus dé kich hoat dich vy,
thyc thi trinh nén theo yéu cau, gidm sat tién trinh véi cgroups, hé trg chup nhanh hinh dnh
titc thoi, khoi phuc phién hé thong, kiém soat diém gan két va kiém soat dich vu dya trén phan
phu thudc. Trong nhitng nam gan day, hau hét cdc ban phan phéi Linux 16n déu da dan dan s
dung systemd lam trinh quan ly hé thong mac dinh.

Upstart
Giong nhu systemd, Upstart la mdt giai phdp thay thé cho init. Trong tdm cta Upstart la tang
tdc qua trinh khéi dong bang cach song song hoa qua trinh tai cac dich vu hé thong. Upstart da
duoc st dung bdi cdc ban phan phdi dya trén Ubuntu trong cdc ban phat hanh trudc day,
nhung ngay nay cling dd nhwong ché cho systemd.

Ki€ém tra Qua trinh Khéi tao

Trong qud trinh kh&i dong, 16i luén c6 thé xay ra nhung chung cé thé khong nghiém trong dén
mttc khién cho hé diéu hanh dinh chi hoan toan. Mic du vay, nhitng 16i nay c6 thé s& &nh hudng
dén nhitng hoat dong thong thudng ciia hé thong. Tat cd cac 16i déu sé dan dén cac thong bao co
thé dugc st dung cho céc cudc diéu tra trong twong lai vi ching cé cha cac thong tin gia tri vé
thoi gian va céch thitc xay ra 16i. Ngay ca khi khéng c6 thong bao 16i nao dugc tao, thong tin dugc
thu thip trong qua trinh khéi dong cé thé van sé hitu ich cho muc dich diéu chinh va ciu hinh.

Khong gian bd nhd noi hat nhan luu trit cdc thong bao ctia né (bao gom ca thong bao khéi dong)
duoc goi la b dém vong hat nhan. Cac thong bao sé dugc gitt trong bd dém vong hat nhan ngay ca
khi ching khong dugc hién thi trong qua trinh khdi tao, chdng han nhu khi mot hoat &nh dugc
hién thi thay thé. Tuy nhién, b6 dém vong hat nhan s& mat tat cd cac thong bao khi hé théng bi tat
hodc khi ta thuc hién 1énh dmesg --clear. Néu khong co tuy chon, 1énh dmesg sé hién thi céc
thong bao hién tai trong by dém vong hat nhan:
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.262389]
.449712]
.460286]
.480138]
.481767]
.636607]
.636866]
.637000]
.637085]
.637827]
.638639]
.641661]
.661672]
.694322]
.702609]
.705384]
.705468]

EXT4-fs (sdal): mounted filesystem with ordered data mode. Opts: (null)
ip_tables: (C) 2000-2006 Netfilter Core Team
systemd[1]: systemd 237 running in system mode.
systemd[1]: Detected architecture x86-64.

systemd[1]: Set hostname to <torre>.

systemd[1]: Reached target User and Group Name Lookups.
systemd[1]: Created slice System Slice.

systemd[1]: Listening on Journal Audit Socket.
systemd[1]: Listening on Journal Socket.

systemd[1]: Mounting POSIX Message Queue File System...
systemd[1]: Started Read required files in advance.
systemd[1]: Starting Load Kernel Modules...

EXT4-fs (sdal): re-mounted. Opts: errors=remount-ro

1p: driver loaded but no devices found

ppdev: user-space parallel port driver

parport_pc 00:02: reported by Plug and Play ACPI
parport®: PC-style at @0x378 (@0x778), irq 7, dma 3

PCSPP,TRISTATE, COMPAT,EPP,ECP,DMA]
5.800146] 1p@: using parport@® (interrupt-driven).
5.897421] systemd-journald[352]: Received request to flush runtime journal from PID 1

DPau ra clia dmesg c6 thé dai dén hang tram dong. Vi vay, danh sach trén sé chi chita doan trich
hién thi qua trinh hat nhan goi trinh quan ly dich vu systemd. Céc gia tri & dau dong la s6 giay
twong wng voi thoi diém bat dau tai hat nhan.

Trong cac hé thong dya trén systemd, 1énh journalctl sé hién thi thong bdo khéi tao vai cac tuy
chon -b, --boot, -k hodc --dmesg. Lénh journalctl --list-boots sé& hién thi danh sach cac
s0 khdi dong lién quan dén lan khdi dong hién tai, ham bdm nhan dang cia chung va dau thoi
gian ctia thong bao twong ng dau tién va cuoi cung:

$ journalctl --list-boots
-4 9e5b3eb4952845208b841ad4dbefalabé Thu 2019-10-03 13:39:23 -03-Thu 2019-10-03 13:40:30 -03
-3 9e3d79955535430aa43baal7758f40fa Thu 2019-10-03 13:41:15 -03-Thu 2019-10-03 14:56:19 -03
-2 17672d8851694e6c9bb102df7355452c Thu 2019-10-03 14:56:57 -03-Thu 2019-10-03 19:27:16 -03
-1 55c@0d9439bfb4e85a20a62776d0dbb4d Thu 2019-10-03 19:27:53 -03-Fri 2019-10-04 00:28:47 -03
0@ 08fbbebd9f964a74b8a02bb27b200622 Fri 2019-10-04 00:31:01 -03-Fri 2019-10-04 10:17:01 -03

Cac ban ghi khdi tao trwdc dé cling dugc lwu gitt trong cac hé thong dua trén systemd. Vi vay, cac
thong béo tir cdc phién hé diéu hanh trudc d6 van co6 thé dugc kiém tra. Néu cac tuy chon -b 0
hodc --boot=0 dugc cung cap thi cic thong bao cho 1an khéi déng hién tai sé dwgc hién thi. Tuy
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chon -b -1 hodc --boot=-1 s& hién thi cac théng bao tir Ian khéi tao truwdce. Cac tuy chon -b -2
hodc --boot=-2 s& hién thi cac thong béo tir Ian khdi tao trudce do, v.v. Poan trich sau day sé cho
thdy qua trinh hat nhan goi trinh quan ly dich vu systemd cho qua trinh khéi tao cudi cung:

$ journalctl -b 0

oct 04 00:31:01 ubuntu-host kernel: EXT4-fs (sdal): mounted filesystem with ordered data
mode. Opts: (null)

oct 04 00:31:01 ubuntu-host kernel: ip_tables: (C) 2000-2006 Netfilter Core Team

oct 04 00:31:01 ubuntu-host systemd[1]: systemd 237 running in system mode.

oct 04 00:31:01 ubuntu-host systemd[1]: Detected architecture x86-64.

oct 04 00:31:01 ubuntu-host systemd[1]: Set hostname to <torre>.

oct 04 00:31:01 ubuntu-host systemd[1]: Reached target User and Group Name Lookups.
oct 04 00:31:01 ubuntu-host systemd[1]: Created slice System Slice.

oct 04 00:31:01 ubuntu-host systemd[1]: Listening on Journal Audit Socket.

oct 04 00:31:01 ubuntu-host systemd[1]: Listening on Journal Socket.

oct 04 00:31:01 ubuntu-host systemd[1]: Mounting POSIX Message Queue File System...
oct 04 00:31:01 ubuntu-host systemd[1]: Started Read required files in advance.

oct 04 00:31:01 ubuntu-host systemd[1]: Starting Load Kernel Modules. ..

oct 04 00:31:01 ubuntu-host kernel: EXT4-fs (sdal): re-mounted. Opts:
commit=300,barrier=0,errors=remount-xro

oct 04 00:31:01 ubuntu-host kernel: 1lp: driver loaded but no devices found

oct 04 00:31:01 ubuntu-host kernel: ppdev: user-space parallel port driver

oct 04 00:31:01 ubuntu-host kernel: parport_pc 00:02: reported by Plug and Play ACPI
oct 04 00:31:01 ubuntu-host kernel: parport@: PC-style at ©0x378 (0x778), irq 7, dma 3
[PCSPP, TRISTATE, COMPAT ,EPP,ECP,DMA]

oct 04 00:31:01 ubuntu-host kernel: 1p@: using parport® (interrupt-driven).

oct 04 00:31:01 ubuntu-host systemd-journald[352]: Journal started

oct 04 00:31:01 ubuntu-host systemd-journald[352]: Runtime journal
(/run/log/journal/abb765408f3741ae9519ab3b96063al15) is 4.9M, max 39.4M, 34.5M free.
oct 04 00:31:01 ubuntu-host systemd-modules-load[335]: Inserted module 'lp'’

oct 04 00:31:01 ubuntu-host systemd-modules-load[335]: Inserted module 'ppdev'

oct 04 00:31:01 ubuntu-host systemd-modules-load[335]: Inserted module 'parport_pc'
oct 04 00:31:01 ubuntu-host systemd[1]: Starting Flush Journal to Persistent Storage...

Qua trinh khéi tao va cac thong bao khac do hé diéu hanh dwa ra sé duoc luu trit trong cac tép
bén trong thuw muc /var/log/. Néu mdt 16i nghiém trong xay ra va hé diéu hanh khong thé tiép
tuc qud trinh khai tao sau khi tdi hat nhan va initramfs, mot phuong tién khéi dong thay thé cé
thé dugc st dung dé khéi dong hé thong va truy cap hé thong tép tuwong ng. Sau do, cac tép trong
/var/log/ sé c6 thé dugc tim kiém dé xac dinh cdc nguyén nhan co thé gay ra su gian doan qua
trinh khai dong. Cac tuy chon -D hodc --directory ctia 1énh journalctl cé thé dugc st dung dé
doc cac thong diép twong trinh trong cac thu muc khac véi /var/log/journal/ - vi tri mac dinh
cho cac thong bao nhat ky cda systemd. Vi cac thong bao nhat ky ctia systemd khong dwoc luu tri
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& dang van ban tho nén ta can cé 1énh journalctl dé c6 thé doc chung.
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Bai tap Hudng dan

1. Trén mot may c6 phan sun BIOS, tép nhi phin bootstrap sé nam & dau?

2. Phan sun UEFI hoé trg cac tinh nang mé rong dugc cung cip bdi cdc chuong trinh bén ngoai
dugc goi la ng dung EFL Tuy nhién, nhitng &ng dung nay c6 vi tri ddc biét cia riéng chung.
Cac ing dung EFI sé dugc ddt ¢ dau trong hé thong?

3. Trinh tai khéi dong cho phép truyén cac tham so hat nhan tuy chinh trwdc khi tai né. Gia st hé
thong khong thé khadi dong do vi tri hé thong tép goc bi sai thong tin, 1am cach nao dé hé théng
tép gbc chinh xac (ndm & /dev/sda3) cé thé dugc cung cip lam tham s cho hat nhan?

4. Qua trinh khéi dong cia may Linux két thuc véi thong bdo sau:
ALERT! /dev/sda3 does not exist. Dropping to a shell!

Nguyén nhan cda van dé nay la gi?
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Bai tap Ma& rong

. Trinh tai khéi dong sé hién thi danh sach cac hé diéu hanh dé chon khi c6 nhiéu hon mét hé
diéu hanh dugc cai dat trén may. Tuy nhién, mot hé diéu hanh méi dugc cai dat c6 thé sé ghi de
lén MBR cta 6 dia citng, x6a giai doan diu tién cda trinh tai khdi dong va khién hé diéu hanh
khdac khong thé truy cip dugc. Tai sao diéu nay lai khong xay ra trén may cé phan sun UEFI?

. MOt hau quad pho bién cda viéc cai dat hat nhan tuy chinh ma khéng cung cdp hinh anh
initramfs thich hop la gi?

. Nhat ky khdi tao c6 thé dai dén hang tram dong. Vi vay, dau ra cla lénh dmesg thuong dugc
chuyén thanh lénh may nhan tin—nhuw 1énh less—dé thuén tién cho viéc doc. Tuy chon
dmesg nao sé tw déong phan trang dau ra ctia né va loai boé nhu cau s dung 1énh may nhan tin
mot cach ré rang?

. O dia ctng chta toan bo hé théng tép ciia may ngoai tuyén da bi x6a va gin vao may dang hoat
déng dudi dang 6 dia phu. Gia st diém gan két ctia né la /mnt/hd thi journalctl sé dugc s&
dung nhu thé nao dé kiém tra ndi dung cia cdc tép nhat ky nam &
/mnt/hd/var/log/journal/?
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Tom tat

Bai hoc nay dad noi vé trinh ty khéi dong trong mot hé thong Linux tiéu chuan. Kién thirc chinh
X4c vé cach hoat déng cha tién trinh khéi dong ctia hé thong Linux sé gitp ngan chin cac 16i ¢
thé xdy ra khién hé thong khong thé truy cap duoc. Bai hoc da di qua céac linh vyce cha dé sau:

» Phuong phap khéi dong BIOS va UEFI khac nhau nhu thé nao.

+ Cac giai doan khéi tao hé théng dién hinh.

» Khoi phuc théng bao khai dong.
Cac1énh va tién trinh da dugc nhac dén la:

* Cac tham s6 hat nhan phé bién.

* Caclénh dé doc thong bao khéi dong: dmesg va journalctl.
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’ ’ - o ~ ’ x
bap an Bai tap Huéong dan
. Trén mot may c6 phan sun BIOS, tép nhi phan bootstrap sé nam & dau?

Trong MBR cua thiét bi luu trit dau tién nhw da dugce dinh nghia trong tién ich cadu hinh BIOS.

. Phan sun UEFI hd trg céc tinh nang md rong duwgc cung cip badi cadc chwong trinh bén ngoai
dugc goi la wng dung EFL Tuy nhién, nhitng &tng dung nay c6 vi tri ddc biét cia riéng chung.
Cac ng dung EFI sé dugc dat ¢ dau trong hé thong?

Cac wng dung EFI duoc lvu trit trong Phan vung hé thong EFI (ESP) nam & bat ky khoi lwu tri
kha dung nao c6 hé théng tép twong thich (thwong la hé thong tép FAT32).

. Trinh tai khéi dong cho phép truyén cac tham s6 hat nhan tuy chinh trwdc khi tai né. Gia st hé
thong khong thé khai dong do vi tri hé thong tép goc bi sai thong tin, lam cach nao dé hé thong
tép gbc chinh xdc (ndm & /dev/sda3) cd thé dugc cung cap lam tham sé cho hat nhan?

Nén st dung tham s6 root nhu trong root=/dev/sda3.

. Qua trinh khéi dong cia may Linux két thuc vdi thong bao sau:
ALERT! /dev/sda3 does not exist. Dropping to a shell!

Nguyén nhan cda van dé nay la gi?

Hat nhan khong thé tim thay thiét bi /dev/sda3 dugc thong béo 1a hé théng tép goc.
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1.

Pap an Bai tap Ma&' rong

Trinh tai khéi dong sé hién thi danh sach cac hé diéu hanh dé chon khi c6 nhiéu hon mét hé
diéu hanh dugc cai dat trén may. Tuy nhién, mot hé diéu hanh méi dugc cai dat c6 thé sé ghi de
lén MBR cuia dia cing, x6a giai doan dau tién cda trinh tai khéi dong va khién hé diéu hanh
khdac khong thé truy cip dugc. Tai sao diéu nay lai khong xay ra trén may cé phan sun UEFI?

Cac may UEFI khong s dung MBR cta dia citng dé luu trit giai doan dau tién cta trinh tai Khai
dong.

Mot hau qud pho bién cda viéc cai dat hat nhan tuy chinh ma khéng cung cidp hinh anh
initramfs thich hgp la gi?

Heé thong tép goc co thé sé khong truy cap dugc néu loai cia né duwge bién dich dwdi dang mo-
dun nhan bén ngoai.

Nhat ky khai tao c6 thé dai dén hang tram dong. Vi vay, dau ra cta 1énh dmesg thwong dugc
chuyén thanh 1énh mdy nhan tin—nhuw lénh less —dé thuin tién cho viéc doc. Tuy chon
dmesg nao sé tw dong phan trang dau ra ctia né va loai bé nhu cau s dung lénh may nhan tin
mot cach ré rang?

Caclénh dmesg -Hhodc dmesg --human sé bat may nhan tin theo mac dinh.

O cing chira toan bo hé thong tép clia may ngoai tuyén di bi x6a va gin vao may dang hoat
déng dudi dang 6 dia phu. Gid s& diém gan két cda no 1a /mnt/hd thi journalctl sé duoc st
dung nhu thé nao dé kiém tra ndi dung cta cdc tép nhat ky nam &
/mnt/hd/var/log/journal/?

V6i  1énh journalctl -D /mnt/hd/var/log/journal hoac journalctl
--directory=/mnt/hd/var/log/journal.
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101.3 Thay ddi mirc chay/muc tiéu khéi dong va tat hoac khéi dong lai hé
théng

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 101.3

Khoi lwgng
3

Cac linh vwc kién thirc chinh
* Pat muc tiéu khéi dong hodac mitc chay mac dinh.
 Thay d6i gitra cdc mutc chay / muc tiéu khéi dong, bao gom ca ché d6 mot ngudi dung.

» Tat may va khéi dong lai tir dong 1énh.

Canh bdo nguoi dung trude khi chuyén déi mirc chay/muc tiéu khéi déng hodc cac sy kién
hé théng 1én khéac.

¢ Cham dt tién trinh dung cach.
* Kién thirc vé acpid.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* /etc/inittab
* shutdown
e init
e /etc/init.d/
e telinit
* systemd
* systemctl

LLLLL
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* /etc/systemd/
* /usr/1lib/systemd/
e wall
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101.3 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 101 Kién truc Hé thong

Muc tiéu: 101.3 Thay d6i murc chay/ muc tiéu khéi dong va

tat hodc khai dong lai Hé théng

Bai: 1trén1

Gigi thiéu
Mot dac diém chung gitta cac hé diéu hanh tuan theo cac nguyeén tac thiét ké Unix la viéc st dung
cdc tién trinh riéng biét dé kiém soat cac chirc nidng khac nhau cia hé thong. Cac tién trinh nay
dugc goi la trinh nén (hay néi chung hon la cdc dich vy). Chung ciing chiu trach nhiém veé cac tinh
nang md rong bén duwdi hé diéu hanh nhu dich vu tng dung mang (mday cha HTTP, chia sé tép,
email, v.v.), co s@ dit liéu, cdu hinh theo yéu cau, v.v. .Mdc du Linux st dung hat nhan nguyén
khoi, nhiéu khia canh cdp thap cia hé diéu hanh van sé bi &nh hudng bdi trinh nén nhu viéc cin
bang tai va cau hinh tuong l¥a.

Viéc trinh nén nao nén hoat dong sé ty thudc vao muc dich cia hé thong. Tap hop cdac trinh nén
dang hoat dong ciing cé thé dugc stta doi trong thoi gian chay; vi vay, cac dich vu cé thé dugc khéi
déng va dng ma khong can phai khéi déng lai toan bo hé thong. bé gidi quyét van dé nay, moi
bdn phan phoi Linux 16n déu c6 cung cadp mot sé dang tién ich quan 1y dich vu dé kiém soat hé
thong.

Cac dich vu c6 thé duoc kiém soat béi cac tép 1énh vé hodc bai mot chwong trinh va cac tép cau
hinh hé trg cta né. Phuong phép dau tién dugc trién khai theo tiéu chudn SysVinit hay con dugc
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goi 1a System V hoéc chi SysV. Phuong phap thit hai dwgc trién khai béi systemd va Upstart. Trudc
day, cac trinh quan ly dich vu dya trén SysV la duwgc cadc ban phan phéi Linux s&t dung nhiéu nhat.
Ngay nay, cac trinh quan ly dich vu dya trén systemd thuwong pho bién hon trong hau hét cac ban
phan phoi Linux. Trinh quan ly dich vu 1a chuong trinh dau tién dugc hat nhan khéi chay trong
qué trinh khéi dong; vi vay, PID (s6 nhan dang tién trinh) cia né ludén l1a 1.

SysVinit

Trinh qudn 1y dich vu dya trén tiéu chudn SysVinit sé cung cap cac tdp hgp trang thai hé théng
dugc xac dinh trudc dugce goi la mitc chay va céac tép tép lénh dich vy twong ng cia chung sé
dugc thyc thi. CAc mic chay duwgc danh so tir @ dén 6 va thuong duwoc chi dinh cho cac muc dich
sau:

Mtrc chay so 0
Téat hé thong.

Mirc chay 1, s hodc single
Ché d6 mdt nguoi dung, khong cé mang va cac khd nang khong can thiét khac (ché d6 bao tri).

Mirc chay 2, 3 hoac 4
Ché d6 da nguoi dung. Nguoi dung c6 thé dang nhap bang bang diéu khién hodc mang. Mic
chay s6 2 va 4 khong dugc st dung thuong xuyén.

Mtrc chay so 5
Ché do da nguoi dung. N6 twong duwong véi muic 3 va c6 thém dang nhéap ché do do hoa.

Mtrc chay so 6
Khai dong lai hé théng.

Chuong trinh chiu trdch nhiém quan ly cadc muc chay va trinh nén/tai nguyén lién quan la
/sbin/init. Trong qud trinh khéi tao hé thong, chuwong trinh init sé xac dinh mc chay duogc
yéu cau dugc chi dinh bdi tham s6 hat nhan hodc trong tép /etc/inittab va tai cac tép 1énh lién
quan dugc liét ké & d6 cho muc chay di xac dinh. M6i mutc chay c6 thé cé nhiéu tép dich vu lién
quan, thwong la cac tép 1énh trong thuw muc /etc/init.d/. Vi khong phai tat cad cdc mic chay déu
twong dwong trong tat ca cac ban phan phoi clia Linux nén chung ta ciing c6 thé tim thdy mot mo
td ngan vé muc dich cda murc chay trong cac ban phan phéi dua trén SysV.

Cu phép cta tép /etc/inittab sé st dung dinh dang nay:

id:runlevels:action:process
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id 1a tén chung c6 do dai téi da bon ky ty dugc st dung dé xac dinh muc nhip. Muc nhép
runlevels la danh sdch cac s6 mitc chay dé thyc hién mot hanh dong cu thé. Thuit ngit action
sé xac dinh cach thic init sé thuec thi tién trinh dwgc chi dinh bai thuat nglt process. Cac hanh
déng co san la:

boot
Tién trinh sé dugc thyc hién trong qua trinh khéi tao hé thong. Truwong runlevels sé bi bo
qua.

bootwait
Tién trinh sé dwgc thyce thi trong qué trinh khéi tao hé thong va init sé doi cho dén khi tién
trinh két thuc

sysinit
Tién trinh sé dugc thyce hién sau khi khéi tao hé théng du mic chay 1a gi. Truong runlevels sé
bi b6 qua.

wait
Tién trinh sé dugc thyc thi cho cdc mitc chay nhat dinh va init sé dgi cho dén khi tién trinh
két thuc dé tiép tuc.

respawn
Tién trinh sé duwoc bat dau lai néu bi chdm dut.

ctrlaltdel

Tién trinh sé dugc thyc thi khi qud trinh init nhan dwgc tin hiéu SIGINT dugc kich hoat khi ta
nhin chubi phim ctr1 + a1t + pel.

Muc chay mac dinh —murc sé dugc chon néu khéng cé mic nao khac duwge cung cap lam tham sé
hat nhan — ciling sé dugc xac dinh trong /etc/inittab trong muc nhap id:x:initdefault. x la
s0 clia mi&c chay mac dinh. Con s6 nay sé khong bao gio' 1a @ hodc 6 vi né sé khién hé thong tat
hodc khai dong lai ngay sau khi két thuc qua trinh khéi dong. Mot tép /etc/inittab dién hinh sé
giong nhu duwdéi day:

# Default runlevel
id:3:initdefault:

# Configuration script executed during boot
si::sysinit:/etc/init.d/zxcS

# Action taken on runlevel S (single user)
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~:S:wait:/sbin/sulogin

# Configuration for each execution level

10:0:wait:/etc/init.d/xc 0
11:1:wait:/etc/init.d/xc 1
12:2:wait:/etc/init.d/xc 2
13:3:wait:/etc/init.d/xc 3
14:4:wait:/etc/init.d/xc 4
15:5:wait:/etc/init.d/xrc 5
16:6:wait:/etc/init.d/xc 6

# Action taken upon ctrl+alt+del keystroke
ca::ctrlaltdel:/sbin/shutdown -r now

Enable consoles for runlevels 2 and 3
:23:respawn:/sbin/getty ttyl VC linux
:23:respawn:/sbin/getty tty2 VC linux
:23:respawn:/sbin/getty tty3 VC linux

B W N - FH

:23:respawn:/sbin/getty tty4 VC linux

# For runlevel 3, also enable serial

# terminals ttyS@ and ttyS1 (modem) consoles
S0:3:respawn:/sbin/getty -L 9600 ttySQ vt320
S1:3:respawn:/sbin/mgetty -x@ -D ttyS1

Lénh telinit g nén dugc thyc thi sau moéi I4n sita d6i tép /etc/inittab. D6i s6 q (hodc Q) sé
yéu cau init tai lai cAu hinh ctia né. Budc nay rat quan trong trong viéc tranh gian doan hé théng
do cdu hinh khong chinh xéc trong /etc/inittab.

Céc tép lénh dugc init st dung dé thiét 1ap tirng mitc chay sé dugc luwu trit trong thuw muc
/etc/init.d/. M6i m@c chay s& c6 mot thw muc duoc lién két trong /etc/ dugc dat tén la
/etc/rc@.d/, /etc/xrcl.d/, /etc/xc2.d/, v.v., vOi cac tép 1énh sé dugc thyc thi khi muc chay
twong &ng bat dau. Vi cing mat tép 1énh c6 thé dugc s dung bdi nhiéu mitc chay khac nhau, cac
tép trong cac thw muc do6 sé chi la cac lién két tuwgng trung dén cac tép lénh thuc té trong
/etc/init.d/. Ngoai ra, chit cai dau tién cta tén tép lién két trong thu muc cda muc chay cho
biét dich vu sé dugc bat dau hay két thic cho mic chay twong @ng. Tén tép clia lién két bat dau
bang chit cai K (kill) xac dinh dich vu sé bi hity khi nhap mic chay. Néu bat dau bang chir cai S
(start), dich vu sé duogc bat dau khi vao mic chay. Vi du: thw muc /etc/rcl.d/ sé cé nhiéu lién
két dén cac tép lénh mang bat dau bang chit cai K vi mic chay 1 1la mic chay mot nguoi dung va
khong c6 két n6i mang.

Lénh runlevel sé hién thi m&c chay hién tai cho hé thong. Lénh runlevel sé hién thi hai gia tri:
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gia tri dau tién la mc chay trudc dé va gia tri thi hai la mic chay hién tai:

$ runlevel
N 3

Chtt cai N trong dau ra cho thay muc chay da khong thay doi ké tir 1an khéi déng trudce. Trong vi
du nay, runlevel 3la muc chay hién tai ctia hé thong.

Chuong trinh init twong ty c6 thé dugc s dung dé luan phién gitta cdc muic chay trong mot hé
thong dang chay ma khong can phai khéi dong lai. Lénh telinit ciing c6 thé dugc s& dung dé
luan phién gitra cac mutc chay. Vi du: cic 1énh telinit 1, telinit s hodc telinit S sé& chuyén
hé thong sang muc chay 1.

systemd

Hién tai, systemd 1a b cong cu dugc st dung rong rai nhat dé quan 1y tai nguyén va dich vu hé
thong (dugc systemd goi la cdc don vi). Mot don vi sé bao gom tén, loai va tép cdu hinh twong wng.
Vi du: don vi cho tién trinh may chu httpd (nhuw méay chi web Apache) sé la httpd.service trén
cac ban phan phdi dya trén Red Hat va tép cau hinh cda né cling sé dugc goi la httpd.service
(trén cac ban phan phdi dua trén Debian, don vi nay la dugc dat tén la apache2. service).

C6 bay loai don vi systemd riéng biét:

service

Loai don vi pho bién nhit, dwgc danh cho cdc tai nguyén hé théng dang hoat dong c6 thé duoc
khéi tao, gidn doan va tai lai.

socket
Loai don vi 6 noi c6 thé 1a 6 néi hé thong tép hodc 6 néi mang. Tat ca cac don vi 6 ndi déu cd
mot don vi dich vu twong &ng duwoc tai khi 6 néi nhan dugc yéu cau.

device
Mot don vi thiét bi dugc lién két véi mot thiét bi phan cieng xac dinh béi hat nhan. Mot thiét bi
sé chi dugc coi 1a mot don vi systemd néu co ton tai quy tac udev cho muc dich nay. Mot don vi
thiét bi c6 thé dugc st dung dé giai quyét cac phan phu thudc cdu hinh khi phat hién cac phan
cirng nhat dinh (véi diéu kién 1a cac thudc tinh tir quy tic udev cé thé dugc st dung lam tham
s6 cho don vi thiét bi).

mount

Dbon vi gan két 1a mot dinh nghia diém gin két trong hé thong tép, twong tw nhw mot muc nhap
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trong /etc/fstab.

automount

Mot don vi automount ciing 1a mét dinh nghia diém géan két trong hé théng tép nhung sé dugc
gan tw dong. M6i don vi gan két tw dong sé c6 mot don vi gan két twong wng. Pon vi nay sé dugc
bat dau khi diém gan két ty dong dugc truy cap.

target
Mot don vi muc tiéu 1a mot nhém cac don vi khac duge quan ly nhuw mét don vi.

snapshot

bon vi hinh dnh tic thoi la mot trang thai da lwu cda trinh quan ly systemd (khong kha dung
trén moi ban phan phéi Linux).

Lénh chinh dé diéu khién cac don vi systemd la systemctl. Lénh systemctl dugc st dung dé
thyec thi tat ca cdc tac vu lién quan dén kich hoat, huy kich hoat, thyc thi, gidn doan, giam sat don
vi, v.v. Chdng han nhu d6i v6i don vi hu cdu c6 tén unit.service, cdc hanh dong systemctl pho
bién nhat sé la:
systemctl start unit.service

Khéi dong unit.

systemctl stop unit.service
Dung unit.

systemctl restart unit.service
Khéi dong lai unit.

systemctl status unit.service
Hién thi trang thai cia unit, bao gom ca viéc né c6 dang chay hay khong.

systemctl is-active unit.service

Hién thi "hoat dong" (active) néu unit dang chay hodc nguoc lai.

systemctl enable unit.service
Kich hoat unit, tic la unit sé tai trong qua trinh khéi tao hé thong.

systemctl disable unit.service
unit sé khong khdi dong cung hé thong.
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systemctl is-enabled unit.service
Xac minh xem unit c6 khéi dong cung hé thong hay khong. Cau tra 16i sé dugc luu trit trong
bién $7?. Gid tri @ cho biét unit sé khdi déong cung hé thong va gia tri 1 cho biét rang unit sé
khong khdi dong cung hé thong.

Cac ban cai dat mdi hon cua systemd sé thye sy liét ké cau hinh ciia mét don vi cho
thoi gian khéi dong. Vi du:
NOTE

$ systemctl is-enabled apparmor.service
enabled

Néu khong c6 don vi nao khac cé cung tén ton tai trong hé thong thi hau t6 sau ddu cham c6 thé bi
loai bé. Vi du: néu chi cé mot don vi httpd thudc loai service thi chi cadn httpd di la da dé lam
thong s6 don vi cho systemctl.

Lénh systemctl ciing cé thé kiém soat cdc muc tiéu hé thong. Vi du: don vi multi-user.target
sé két hop tat ca cac don vi theo yéu cau ciia méi truong hé thong da ngudi dung. N6 cling twong
tw nhu muc chay s6 3 trong mot hé thong st dung SysV.

Lénh systemctl isolate s& luin phién gitta cdc muc tiéu khac nhau. Vi vay, dé thay thé thua
cong nham muc tiéu multi-user:

# systemctl isolate multi-user.target

C6 cac muc tiéu (target) twong wng cho cac muirc chay SysV bat dau tir runlevelO. target cho dén
runlevel6. target. Tuy nhién, systemd khong st dung tép /etc/inittab. D€ thay d6i muc tiéu
hé théng mac dinh, ta cé thé thém tuy chon systemd.unit vao danh sach tham s6 hat nhan. Vi
du: dé st dung multi-user.target lam muc tiéu tiéu chudn, tham s6 hat nhan sé phai la
systemd.unit=multi-user.target. Tat cd cic tham s6 hat nhan cé thé dugc duy tri bang cach
thay d6i cdu hinh trinh tai khéi dong.

M6t cach khac dé thay d6i muc tiéu mac dinh la sia do6i lién két twgng trung
/etc/systemd/system/default.target dé né tré dén muc tiéu mong muén. Viéc xac dinh lai
lién két co6 thé dugc thye hién bang chinh 1énh systemctl:

# systemctl set-default multi-user.target

Tuong tu, ta c6 thé xac dinh muc tiéu khéi dong méic dinh cta hé thong bang 1énh sau:
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$ systemctl get-default
graphical.target

Tuwong tw nhuw cdc hé thong s& dung SysV, muc tiéu mdc dinh khong bao gio nén tré dén
shutdown. target vi n6 twong &ng véi mirc chay 0 (tat may).

Ta cé thé tim thdy cac tép cidu hinh dugc lién két voi moi don vi trong thu muc
/1ib/systemd/system/. Lénh systemctl list-unit-files sé liét ké tat cd cac don vi kha
dung va hién thi néu ching dugc kich hoat dé khéi dong khi hé thong khéi dong. Tuy chon
- -type sé chi chon cdc don vi cho mdt loai nhat dinh (nhu trong systemctl list-unit-files
--type=servicevasystemctl list-unit-files --type=target).

Cac don vi dang hoat dong hoac cac don vi da hoat dong trong phién hé thong hién tai c6 thé duogc
liéet ké bang lénh systemctl list-units. Giong nhu tuy chon list-unit-files, lénh
systemctl list-units --type=service sé chi chon cdc don vi thudc loai service va lénh
systemctl list-units --type=target sé chi chon cdc don vi thudcloai target.

systemd cling chiu trach nhiém kich hoat va phan hoi cac su kién lién quan dén ngudn dién. Lénh
systemctl suspend sé dat hé thong & ché do ndng lugng thap va gitt dit liéu hién tai trong bo
nhd. Lénh systemctl hibernate sé sao chép tat ca dit liéu bo nhé vao dia dé trang thai hién tai
cda hé théng c6 thé dugc khoi phuc sau khi tit nguon. Cac hanh déng lién quan dén cdc sy kién
nhu vay sé dugc xac dinh trong tép /etc/systemd/logind.conf hodc trong cac tép riéng hiét
bén trong thu muc /etc/systemd/logind.conf.d/. Tuy nhién, tinh ndng systemd nay chi c6 thé
dugc st dung khi khéng cé trinh quan 1y ning lwong nao khac dang chay trong hé théng, chang
han nhu trinh nén acpid. Trinh nén acpid la trinh quan ly nang lwgng chinh cho Linux va sé cho
phép diéu chinh t6t hon cadc hanh déng sau cac sy kién lién quan dén nang lwong nhu dong nap
may tinh x4ch tay, pin yéu hodc muc sac pin.

Upstart

Cac tép 1énh khdi tao dugce Upstart sit dung sé nam trong thu muc /etc/init/. Cac dich vu hé
thong c6 thé duogc liét ké bang 1énh initctl list. Lénh nay ciing hién thi trang thai hién tai ctia
cac dich vu va so PID cua chung (néu co).

# initctl list

avahi-cups-reload stop/waiting
avahi-daemon start/running, process 1123
mountall-net stop/waiting
mountnfs-bootclean.sh start/running

nmbd start/running, process 3085
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passwd stop/waiting

rc stop/waiting

rsyslog start/running, process 1095
tty4 start/running, process 1761

udev start/running, process 1073
upstart-udev-bridge start/running, process 1066
console-setup stop/waiting

irgbalance start/running, process 1842
plymouth-log stop/waiting

smbd start/running, process 1457

tty5 start/running, process 1764
failsafe stop/waiting

Moi hanh déng Upstart déu cé 1énh doc 1ap cta riéng né. Vi du: 1énh start cé thé dugc st dung dé
khéi tao ctra s6 dong 1énh do thi sau:

# start tty6
Trang thai hién tai cda tai nguyén c6 thé dugc xac minh bang lénh status:

# status tty6
tty6 start/running, process 3282

Va viéc gian doan mot dich vu cé thé dugc thyc hién bang 1énh stop:
# stop tty6

Upstart khong st dung tép /etc/inittab dé xdc dinh cdc mic chay, nhung céc 1énh ké thira
runlevel va telinit van c6 thé dugc st dung dé xac minh va ludn phién giita cdc mitc chay.

Upstart duwgc phat trién cho ban phan phéi Ubuntu Linux dé giup tao diéu kién
NOTE khdi dong song song cdac tién trinh. Ubuntu da nging si dung Upstart tt nam 2015
va chuyén tlr Upstart sang systemd.

Tat may va Khéi dong lai

M6t 1énh rat truyén thong duoc st dung dé tat hoac khéi dong lai hé théng dwoc goi la shutdown.
Lénh shutdown sé& b6 sung cac chitc nang cho tién trinh tat nguon: 1énh nay sé ty dong thong bao
cho tat ca nhitng nguoi dung da dang nhap bang thong bao cadnh bao trong cac phién vé ctia ho va
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cac lan dang nhap mdi sé bi ngan chan. Lénh shutdown déng vai tro trung gian cho céc quy trinh
SysV hodc systemd, nghia 1a né sé thuc thi hanh déng dugc yéu cau bang cach goi hanh déng
twong wng trong trinh quan ly dich vu da dugc hé thong thong qua.

Sau khi shutdown dwoc thyec thi, tat ca cac tién trinh déu sé nhan dwoc lan lwot tin hiéu SIGTERM
va SIGKILL. Sau d6, hé théng sé tat hodc thay déi mutc chay cda nd. Theo méc dinh, khi cd hai tuy
chon -h hodc -r déu khéng duwoc si dung, hé thong sé chuyén sang mirc chay 1, nghia l1a ché dé
mot ngudi dung. DE thay doi cac tuy chon méc dinh cho shutdown, 1énh phai dugc thuc hién theo
cu phap sau:

$ shutdown [option] time [message]

Chi c6 tham so time la bat budc. Tham sd time sé xac dinh khi nao hanh dong dugc yéu cau duoc
thyc thi. N6 sé chap nhan cac dinh dang sau:

hh:mm
binh dang nay chi dinh thoi gian thyc hién 1a gio (h) va phut (m).

+m
binh dang nay chi dinh s6 phut cho truéce khi thye thi.

now or +0

binh dang nay xac dinh viéc thyc thi ngay lap tuc.

Tham s6 message 1a van ban cdnh bao dugc ghi tdi tat cd cac phién clta s6 dong 1énh cia nhitng
nguwoi dung da dang nhap.

Viéc trién khai SysV cho phép gidi han nguoi dung cé thé khéi déng lai may bang cadch nhan ctn
+ a1t + pel. Difu nay cé thé thyc hién dugc bing cach dit tuy chon -a cho 1énh shutdown & dong
lién quan dén ctrlaltdel trong tép /etc/inittab. Bang cach nay, chi nhitng ngwoi dung cé tén
nguoi dung nam trong tép /etc/shutdown.allow mdi cé thé khai dong lai hé thong bang té hop
phim ctr1 + a1t + pe1.

Lénh systemctl cling cé thé dugc s& dung dé tat hodc khdi dong lai may trong cac hé théng s
dung systemd. Dé khdi dong lai hé théng, ta nén s& dung lénh systemctl reboot. Dé tat hé
thong, ta nén s dung lénh systemctl poweroff. Ca hai lénh déu yéu cau quyén goc dé chay vi
ngudi dung thong thwong khong thé thyc hién céc tién trinh do.

Mot s6 ban phan phoi Linux s€ lién két poweroff va reboot véi systemctl duéi
NOTE dang cac lénh riéng 1é. Vi du:
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$ sudo which poweroff

/usr/sbin/poweroff

$ sudo 1s -1 /usr/sbin/poweroff

lrwxrwxrwx 1 root root 14 Aug 20 07:50 /usr/sbin/poweroff -> /bin/systemctl

Khoéng phai hoat dong bao tri nao cling sé yéu cau tat hoac khdi dong lai hé thong. Tuy nhién, khi
can thay doi trang thai cia hé thong sang ché d6 mot nguoi dung, diéu quan trong la phai cdnh
bado nhitng nguoi dung da dang nhap dé ho khong bi tén hai do cac hoat dong cta ho s& bi chdm
dit dot ngot.

Twong tw nhw cadch 1énh shutdown thuc hién khi tat nguon hoac khéi dong lai hé théng, 1énh wall
c6 thé glri thong bdo dén cac phién cira s6 dong 1énh cia tit cd nguwoi dung di dang nhap. bé lam
nhu vay, quan tri vién hé thong chi can cung cap tép hodc viét tryc tiép thong bdo dudi dang tham
s6 cho lénh wall.
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Bai tdp Huéng dan

1. Lam thé nao dé 1énh telinit c6 thé dugc st dung dé khai dong lai hé thong?

2. biéu gi sé xay ra véi cac dich vy lién quan dén tép /etc/rcl.d/K90network khi hé thong tién
vao muc chay 1?

3. Bang cach st dung 1énh systemctl, lam cach nao dé ngudi dung cé thé xdc minh xem don vi
sshd.service cd dang chay hay khong?

4. Trong mot hé thong dya trén systemd, 1énh nao phai duogc thuc thi dé cho phép kich hoat don
vi sshd. service trong qué trinh khéi tao hé thong?
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- e ~ k4 ~

Bai tap Mo rong

1. Trong hé théng dya trén SysV, gid s& mirc chay mac dinh dugc xac dinh trong /etc/inittabla
3 nhung hé théng luon bat dau & mitc chay 1. Nguyén nhan c6 thé la gi?

2. Mac du c6 thé tim thay tép /sbin/init trong céc hé théng dua trén systemd nhung né chi 1a
mot lién két tugng trung dén mot tép thye thi khac. Trong cdc hé thong nhuw vay, tép dugc trd
béi /sbin/init la gi?

3. Lam céch nao dé xac minh muc tiéu hé thong méc dinh trong hé thong dua trén systemd?

4. Lam cach nao dé hiy khai dong lai hé théng da 1én lich bang cach s dung 1énh shutdown?
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Tom tat
NoOi dung bai hoc nay bao gom cdc tién ich chinh dwgc st dung lam trinh quan ly dich vu cta cac
ban phan phdi Linux. M6i tién ich nhw SysVinit, systemd va Upstart déu cé céch ti€p can riéng dé
kiém soat cac dich vu hé thong va trang thai hé théng. Bai hoc da di qua cac cha dé sau:

 Dich vu hé théng la gi va vai tro cia ching trong hé diéu hanh.

» Khai niém va cach st dung co ban ctia cac 1énh SysVinit, systemd va Upstart.

* Cach chinh xac dé khéi déng, dirng va khéi dong lai cac dich vu hé thong va chinh hé théng.
Cac lénh va tién trinh da dugc nhac tdi la:

* C4clénh va tép lién quan dén SysVinit, nhw init, /etc/inittab va telinit.

* Lénh systemd chinh: systemctl.

Cac lénh khai dong: initctl, status, start, stop.

* C4clénh quan ly ndng lugng truyén thong nhu shutdown va 1énh wall.
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Pap an Bai tdp Huéng dan

1.

Lam thé nao dé 1énh telinit cd thé dugc s dung dé khéi dong lai hé thong?
Lénh telinit 6 sé chuyén sang mitc chay 6, titc 1a khéi dong lai hé théng.

biéu gi sé xay ra vdi cac dich vu lién quan dén tép /etc/rcl.d/K90network khi hé thong tién
vao muc chay 1?

Do c6 chit K & dau tén tép nén cac dich vu lién quan sé bi dirng.

Bang cach st dung 1énh systemctl, lam cach nao dé nguoi dung cé thé xac minh xem don vi
sshd.service c6 dang chay hay khong?

V6ilénh systemctl status sshd.service hodc systemctl is-active sshd.service.

Trong mot hé thong dua trén systemd, 1énh nao phdi duwgc thye thi dé cho phép kich hoat don
vi sshd.service trong qud trinh khdi tao hé thong?

Lénh systemctl enable sshd.service dugc thuc thi bdi siéu nguoi dung.
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Dap an Bai tap Ma& rong

1.

Trong hé théng dya trén SysV, gid s mic chay mac dinh dugc xac dinh trong /etc/inittab la
3 nhung hé théng luon bat dau & mitc chay 1. Nguyén nhan c6 thé la gi?

Cac tham s6 1 hodc S c6 thé cé trong danh sach tham s6 ctia hat nhan.

Mac du c6 thé tim thay tép /sbin/init trong cac hé théng dya trén systemd nhung né chi la
mot lién két tuwgng trung dén mot tép thue thi khac. Trong cac hé thong nhu vay, tép dugc trd
béi /sbin/init la gi?

Nhi phén systemd chinh: /1ib/systemd/systemd.
Lam cach nao dé xac minh muc tiéu hé théng mic dinh trong hé théng dya trén systemd?

Lién két tugng trung /etc/systemd/system/default.target sé tré dén tép don vi dugc xac
dinh 1a muc tiéu mic dinh. Lénh systemctl get-default cling cé thé duogc st dung.

Lam cach nao dé huy khdi dong lai hé théng da 1én lich bang cach st dung 1énh shutdown?

Nén st dung lénh shutdown -c.
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Linux
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102.1 Thiét ké B6 cuc O dia cirng

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 102.1

Khoi lwgng
2

Cac linh vwe kién thirc chinh
+ Phan bo hé thong tép va khong gian hodn d6i cho cac phan vung hodc dia riéng biét.
» Diéu chinh thiét ké theo muc dich st dung ctia hé thong.
« Pam bdo phan vung /boot tuan thi cac yéu cau vé kién truc phan cieng dé khéi dong.
¢ Kién thirc vé cac tinh ndng co ban ctia LVM.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
 / (root) hé thong tép
* /var hé théng tép
* /home hé thong tép
* /boot hé thong tép

EFI System Partition (ESP)
 khong gian hoan dai
+ diém gan két

* phan vung
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Linux
Professional
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102.1 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi
Muc tiéu: 102.1 Thiét k& B6 cuc O dia cting
Bai: 1trén1

Gidi thiéu
Dbé dat dugc muc tiéu cda bai hoc nay, chung ta can hiéu vé moi quan hé gitta 6 dia citng (disk),
phdn ving (partion), hé thong tép (filesystem) va 6 phan viing (volume).

Hay coi dia (hoac thiét bj luu trit vi cac thiét bi hién dai hoan toan khoéng chwa bat ky mot “dia”
nao) nhu la mét “vung chira vat ly” danh cho di liéu cia ban.

Trudc khi mot dia c6 thé duwgc may tinh s dung, no6 sé can dugc phan vung. Phan vung 1a mét tap
hop con logic ctia 6 dia vat 1y, giong nhu mot “hang rao” logic. Phan vung 1a mot phwong thic dé
"ngin cach" cac théng tin duoc lvu trit trén dia, ching han nhu ngin cach dir liéu hé diéu hanh
khéi dit liéu nguoi dung.

Mobi dia can it nhit mdt phan vung, nhung né ciing cé thé c¢6 nhiéu phan vung néu can va thong
tin vé chung sé dugc luru trit trong bang phan ving. Bang nay bao géom théng tin vé cac khu vuc
dau tién va cudi cung cia phan vung, loai cia n6 cting nhu céc chi tiét khac vé tirng phan vung.

Bén trong moi phan vung sé c6 mdt hé thong tép. Hé théng tép mo td cach thong tin thyce sy dugc
lvu trit trén dia. Théng tin nay bao gom cach té chirc cac thu muc, méi quan hé gitta chung l1a g,
dit liéu cho moi tép ndm & dau, v.v.
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Cac phan ving khong thé dwgc mé rong trén nhiéu dia. Nhung bing cach st dung Trinh Qudn ly O
phdn viing Logic (LVM), nhiéu phan vung cé thé dugc két hop (tham chi 1a két hop gitra cac dia vai
nhau) dé tao thanh mot 6 dia logic duy nhat.

Cac 0 phan vung logic sé triru twgng hoa cac han ché cta thiét bi vat 1y va cho phép ta lam viéc véi
“vung” dung lugng dia cé thé dugc két hgp hodc phin phdi theo cach linh hoat hon nhiéu so véi
cac phan vung truyén théng. LVM rat hitu ich trong cac trwong hgp can thém nhiéu dung lwong
vao mot phan ving ma khéng can di chuyén dit liéu sang mot thiét bi 16n hon.

Trong muc tiéu nay, chung ta sé tim hiéu cach thiét ké so dé6 phan vung dia cho hé thong Linux,
phan bo hé thong tép va hodn doi dung lugng cho céac phan viung hodc dia riéng biét khi can.

Cach tgo va quan ly cac phan vung va hé thong tép sé dugc thdo luan trong cac bai hoc t6i. Trong
muc tiéu nay, ching ta sé thdo luan téng quan vé LVM (phan gidi thich chi tiét s& nam ngoai pham
vi cda muc tiéu).

Piém Gan két

Trwdce khi mot hé thong tép co6 thé dugc truy cap trén Linux, né can phai dugc gan két. Viéc gan hé
thong tép vao mot diém cu thé trong cay thu muc cda hé thong dugc goi la diem gan két.

Khi dugc gan, noi dung ctia hé théng tép sé c6 san trong diém gin két. Vi du: hdy twdng twong ban
c6é mot phan vung chira di liéu cd nhan cta nguoi dung (thw muc chinh ctia ho) cé chia cac thu
muc /john, /jack va /carol. Khi dugc gan trong /home, ndi dung ctia cic thw muc dé sé co san
trong /home/john, /home/jack va /home/carol.

Piém gin két phai ton tai trwdc khi gdn hé thong tép. Ta khong thé gin phan vung trong
/mnt/userdata néu thu muc nay khong tén tai. Tuy nhién, néu thu muc nay ton tai va chira cac
tép, cac tép do sé khong kha dung cho dén khi ta ngat két ndi hé thong tép. Néu liét ké noi dung
cla thw muc, ta sé thay cac don vi dugc gan két 1a cac tép dwgc luu trit trén hé thong tép chw
khong phai néi dung goc ctia thw muc.

Hé thong tép co6 thé dugc gan & bat ¢t noi nao ta muon. Tuy nhién, cé mot s6 thong 1é hitu ich nén
duoc tuan theo dé giap viéc quan tri hé théng tré nén dé dang hon.

Theo truyén théng, /mnt 1a thu muc ma tit ca cac thiét bi ngoai vi s& dwgc gan vao va mot so diém
neo dugc ciu hinh san cho cac thiét bi phd bién nhw dia CD-ROM (/mnt/cdrom) va dia mém (/mnt
/floppy) sé ton tai bén dudi né.

Thu muc nay dd duwgc thay thé bai /media - hién la diém gan két mac dinh cho bat ky phuwong tién
nao ma nguoi dung co thé thao roi (vi du: 6 dia ngoai vi, 6 flash USB, dau doc thé nhd, dia quang,
v.v.) dugc két noi voi hé thong.
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Trén hau hét cac ban phan phéi Linux va m6i treong may tinh dé ban hién dai, cac thiét bi di
dong sé duoc ty dong gan vao /media/USER/LABEL khi dugc két n6i vai hé thong, trong do, USER
la tén ngudi dung va LABEL 1a nhan thiét bi. Vi du: 6 flash USB ¢6 nhdn FlashDrive dugc két noi
béi nguoi dung john sé dugc gan trong /media/john/FlashDrive/. Cach dé xt ly van dé nay sé
khac nhau tuy thudc vao mai treong may tinh dé ban.

Tl dd, chung ta c6 thé hiéu rang bat cit khi nao can gan hé thong tép thii cong, ta nén gan hé thong
dé trong /mnt. Cac 1énh cu thé dé kiém soat viéc gan két va ngat két ndi cac hé théng tép trong
Linux sé dugc thdo ludn trong mdot bai hoc khac.

Gilr moi thir tach biét

C6 mot s6 thw muc trong Linux ma chung ta nén can nhéc dé giit trén cac phan vung riéng biét. Co
nhiéu 1y do cho diéu nay, vi du nhu bang cach giit cac tép lién quan dén trinh tai khéi dong (duoc
luvu trit trén /boot) trén phdn vung khéi dong, ta s& dam bdo dugc hé théng ciia minh van cé thé
khdi dong trong truong hgp hé thong tép goc gap sy co.

Viéc gift cac thu myc cad nhan cia nguoi dung (trong /home) trén mdt phan vung riéng sé giup viéc
cai dat lai hé théng tré nén dé dang hon ma khong cé nguy co vo tinh cham t6i dir liéu nguoi
dung. Viéc lwu git dit liéu lién quan dén mot trang web hodc mdy chu co s& dit liéu (thwong dudi
/var) trén mot phan vung riéng (hodc tham chi la mdét dia riéng) sé€ giup viéc quan tri hé thong tré&
nén dé dang hon néu ta cadn thém nhiéu dung lvgng dia hon cho cac truong hop st dung do.

Tham chi cé thé cé nhitng 1y do lién quan dén hiéu suat khién chung ta phai can nhac viéc gitt mot
s0 thw muc trén cac phin vung riéng biét. Ta c6 thé muén gitt hé thong tép goc (/) trén 6 SSD t6c
d6 cao va cac thu muc 16n hon nhu /home va /var trén cac 6 dia cdng chadm hon, cung cap nhiéu
dung lwong hon véi mic tiéu hao thap.

Phan vung Khéi dong (/boot)

Phéin vung khéi déng cé chira cac tép dwoc trinh tdi khéi dong st dung dé tdi hé diéu hanh. Trén
cac hé thong Linux, trinh tai khéi dong thuong la GRUB2 hodc 1a GRUB Legacy trén cac hé thong
cli hon. Phan vung nay thuong dugc gan trong /boot va cac tép clda nd sé dugce lwu trit trong
/boot/grub.

Vé mat k§ thuéat, hé thong khong can t¢i phan vung khéi dong vi trong hau hét cac truong hop,
GRUB c6 thé gan phan vung goc (/) va tai cac tép tit mot thw muc /boot riéng biét.

Tuy nhién, c6 thé hé théng sé can mot phan vung kKhéi dong riéng dé ddm bao an toan (dam bao
hé thong sé khéi dong ngay ca trong truong hgp hé théng tép goc gap su c6) hodc néu nguoi dung
mudn st dung mot hé théng tép ma trinh tai khéi dong khong thé hiéu dugc trong phan vung géc,
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hoédc néu no st dung mot phwong phap mé hoa hodc nén khong duge ho trg.

Phan vung khéi dong thuong 1la phan vung dau tién trén dia. biéu nay la do BIOS PC ban dau cta
IBM x& 1y cdc dia bang cach s& dung CHS, tic xilanh (cylinders), dau (heads) va nganh (sectors),
vGi t6i da 1024 xi lanh, 256 dau va 63 nganh, din dén kich thudc dia t6i da 1a 528 MB (504 MB
trong MS-DOS). Piéu nay cé nghia 1a moi th\t vuot qua mdc nay sé khong thé truy cap dugc trén
cac hé thong ci trir khi mot so do dia chi dia khac (nhw Pinh Pia chi Khoi Logic - LBA) da dugc s
dung.

Vi vay, dé twong thich t6i da, phin vung khai dong thuwong nam & dau dia va két thuc trudce xi lanh
1024 (528 MB) dé ddm bao rang du thé nao di ching nita, may van s& ludn tai dwgc hat nhan.

Vi phan vung khéi dong chi Iuu trit cac tép can thiét cho trinh tai khéi dong (téc dia RAM ban dau
va hinh dnh hat nhan) nén né c6 thé cé kich thwdc kha nhé theo tiéu chudn ngay nay. Mot kich
thuwdc hop 1y 1a khoang 300 MB.

Phan vung hé théng EFI (ESP)

Phan vung hé thong EFI (ESP) dugc st dung béi cadc may dya trén Giao dién Phan Sun M6 rong Hop
nhdt (UEFI) dé luvu trit cc trinh tai khéi dong va hinh &nh hat nhan cho cac hé diéu hanh dugc cai
dat.

Phan vung nay dugc dinh dang trong hé théng tép dwa trén FAT. Trén dia dugc phan vung bang
Bang phan vung GUID, n6 cé ma dinh danh duy nhat trén toan cau la C12A7328-F81F-11D2-
BA4B-@0AQC93EC93B. Néu dia dugc dinh dang theo so do phan vung MBR, ID phin vung sé la
OXEF.

Trén cac mday chay Microsoft Windows, phan vung nay thuwong la phan vung dau tién trén dia
(méc du diéu nay la khong bat budc). ESP sé dugc hé diéu hanh tao (hodc di doi tdi) khi cai dat va
dugc gan trong /boot/efi trén hé thong Linux.

Phan vuang /home

Mobi nguoi dung trong hé thong déu c6 mot thuw muc chinh dé luu trix cac tép va tuy chon ca nhan,
va hau hét ching déu nam trong /home. Théong thuong, thu muc chinh sé giong vdi tén nguoi
dung; vi vay, nguoi dung John sé co thuw muc chinh 1a /home/ john.

Tuy nhién thi van c6 nhitng truong hop ngoai 1&. Vi du: thw muc chinh cho siéu ngwoi dung la
/root va mot s6 dich vu hé théng sé c6 thé lién két nguoi dung véi cac thu muc chinh & noi khac.

Khéng c6 quy tidc nao dé xac dinh kich thuwdc cia phan vung cho thw muc /home (phan vung
chinh). Chung ta phdi tinh dén sb6 lwgng nguoi dung trong hé théng va cach né sé dugc st dung.
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Chéng han nhu mo6t nguoi dung chi duyét web va xt@ 1y van ban s& can it dung lwgng hon mot
nguoi lam cong viéc chinh stra video.

D{r liéu Bién (/var)

Thuw muc nay chwra “dit liéu bién” hoac cac tép va thu muc ma hé théng phai c6é khd nang ghi vao
trong qud trinh hoat dong. Piéu nay bao gom nhat ky hé théng (trong /var/log), tép tam thoi
(/var/tmp) va dit liéu tng dung dugc luu trong bd nhg dém (trong /var/cache).

/var/www/html cling la thu muc méc dinh cho cac tép dit liéu cho May chi Web Apache va
/var/lib/mysql la vi tri méc dinh cho céc tép co s& di liéu cho may chd MySQL. Tuy nhién, ca
hai thu muc nay déu cé thé thay déi duogc.

M6t 1y do chinh déang dé dat /var vao mot phan vung riéng 1a tinh 6n dinh cta né. Cé nhiéu ng
dung va tién trinh ghi vao /var va cac thu muc con nhw /var/log hodc /var/tmp. Mot tién trinh
hoat dong sai c6 thé ghi dit liéu cho dén khi khong con dung lwgng tréng trén hé thong tép.

Néu /var nam dudi /, diéu nay co6 thé gay ra tinh trang loan hat nhin va hong hé théng tép, gay
ra cac tinh huéng khé khac phuc. Nhung néu /var duwgc gitt dwdi mot phan vung riéng thi hé
thong tép goc sé khong bi &nh hudng.

Giong nhu trong /home, khéng cé quy tac chung nao dé xac dinh kich thudc ciia phan vung cho
/var vind sé thay doi theo cach hé thong dugc s& dung. Trong hé thong home thi cé thé sé chi mat
vai gigabyte. Nhung trén co s& dit liéu hodc may chti web thi c6 thé sé can nhiéu dung luwgng hon.
Trong nhitng truwong hop nhw vay, sé rat hitu ich khi dat /var trén mot phan vung trén mot dia
khac v6i phan vung goc dé tang thém maot 16p bao vé chéng lai 16i dia vét 1y.

Hoan doi

Phan vung hodn do6i dugc s dung dé hoan déi cac trang bd nhé tir RAM sang dia khi can. Phan
vung nay can phai thuéc mét loai cu thé va dugc thiét 1ap véi tién ich phu hgp cé tén la mkswap
trudc khi c6 thé st dung duorc.

Phéin vung hoan do6i khong thé dugc gan két nhu cac phan vung khac, nghia la ta khong thé truy
cap va xem ndi dung cia né nhw mot thw muc binh truong.

M6t hé théng c6 thé c6 nhiéu phan vung hodn déi (médc du diéu nay khéng pho bién) va Linux
cling ho trg st dung cdc tép hoan déi thay vi cac phan vung. Diéu nay c6 thé sé hitu ich trong viéc
tiang nhanh dung lwgng hoan dé6i khi can.

Kich thuwdc cia phan vung trao doi la mdt van dé gay tranh cii. Quy tac cli tit nhitng ngay dau cta
Linux (“gdp doi dung lwgng RAM”) c6 thé da khong con dugc dp dung nita, tuy thudc vao cach hé
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thong dang dugc st dung va lwgng RAM vat ly dugc cai dat.

Trén tai liéu danh cho Red Hat Enterprise Linux 7, Red Hat khuyén nghi nhu sau:

Dung lwong RAM Kich thwdc hoan doi dwgc dé Kich thwdce hoan doi dwoc dé
xuat xuat voi Ché do Ngu dong

<2 GB RAM Gap doi dung lvgng RAM Gap 3 lan dung lwong RAM

RAM 2-8 GB Bang dung lugng RAM Gap doi dung lugng RAM

RAM 8-64 GB ft nhdt 4 GB Gap 1,5 1an dung luong RAM

> 64 GB RAM it nhét 4 GB Khong dugc khuyén khich

Tat nhién dung lugng hoan doi cé thé phu thudc vao khoi lugng cong viéc. Néu may dang chay
mot dich vu quan trong (chang han nhu co s& dit liéu, web hodc may cha SAP), ta nén kiém tra tai
liéu veé céc dich vu nay (hoac vé nha cung cap phan mém) dé biét dung luwong duwgc khuyén nghi.

DE biét thém veé cach tao va kich hoat phan ving hodn doi va tép hodn doi, hay xem

NOTE
Muyc tiéu 104.1 ctia LPIC-1.

LVM

Chung ta da thdo luan vé cach cac dia dugc t6 chic thanh mot hodc nhiéu phin vung véi moi
phan vung chira mot hé thong tép mo ta cach cac tép va siéu dit liéu lién quan dwoc luvu trit. Mot
trong nhitng nhugc diém cta viéc phan vung 1a ngudi quan tri hé théng phai quyét dinh trudc
cach thic phan phoi dung lwgng dia kha dung trén thiét bi. Piéu nay c6 thé dwa ra mot s6 thach
thitc sau nay néu mot phan vung yéu cau nhiéu dung lugng hon dy kién ban dau. Tat nhién, cac
phan vung cé thé dugc thay doi kich thwdc, nhung diéu nay cé thé khéng thuc hién dugc trong
mot s6 trwong hop (vi du nhw khéng c¢6 dung lugng tréng trén dia).

Trinh Qudn ly O phan ving Logic (LVM - Logical Volume Management) 12 mot dang 4o héa luu tri
cung cap cho quan tri vién hé théng maot cach ti€p can linh hoat hon dé quan 1y dung lugng dia so
v6i phuong thitc phan vung truyén théng. Muc tiéu ciia LVM la tao thuén lgi cho viéc quan ly nhu
cau lwu trit clia nguoi ding cudi. Pon vi co ban ctia né 1a O phan ving Vat ly (PV), tizc 1a mot thiét
bi khoi trén hé thong (nhu phan vung dia hodc mang RAID).

Cac PV dugc nhém thanh cdc Nhom O dia (VG) sé triru tuwong héa cac thiét bi co ban va dugc xem
nhu mat thiét bi logic duy nhat véi dung lwgng luu trit két hgp cda cadc PV thanh phan.

Mo0i 6 phan vung trong mdt Nhom 0 phan vung dugc chia nhé thanh cac phan cé kich thudc cé
dinh dugc goi la mitc pham vi (extents). Mttcc pham vi trén PV dwgc goi la Mutc pham vi Vat ly (PE),
trong khi mitc pham vi trén O phan viing Logic 1a Mitc pham vi Logic (LE). N6i chung, méi Mtrc
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pham vi logic déu dugc anh xa t¢i Mitc pham vi vat 1y, nhung diéu nay cé thé thay do6i néu céc
tinh nang nhu phan chiéu dia dugc st dung.

Cac Nhom O dia c6 thé duogc chia nhd thanh cac O dia Logic (LV) ¢6 chitc ning hoat dong theo cach
twong tu nhu cac phan vung nhung linh hoat hon.

Kich thudc ctia mot 0 phéan vung logic (nhu dwgc chi dinh trong qué trinh tao) trén thyc té duoc
xac dinh bang kich thudc clia mic pham vi vat 1y (4 MB theo mac dinh) nhan vdi s6 lwgng mic
pham vi trén 6 phan ving. Tir d6, ta c6 thé dé dang hiéu ring dé phat trién mot don vi nhw O phan
vung Logic, tat cd nhitng gi quan tri vién hé thong phai lam la thém nhiéu mw&c pham vi hon ti
vung c6 sin trong Nhém O phan viing. Tuwong tw nhu vay, cac mic pham vi ciing cé thé duoc loai
bd dé thu nho LV.

Sau khi mot O phan vung Logic duoc tao, hé diéu hanh sé xem né nhu mot thiét bi khoi thong
thuwong. Mot thiét bi sé duoc tao trong /dev va dugc dat tén 1la /dev/VGNAME/LVNAME, trong do,
VGNAME 1 tén ctia Nhém O phan viung va LVNAME 1a tén ctia O phan ving Logic.

Cdc thiét bi nay c6 thé dugc dinh dang bang hé théng tép mong muén bang cach st dung cac tién
ich tiéu chun (chang han nhu mkfs.ext4) va dugc gdn két bang cac phuwong phép thong thuong,
c6 thé 1a theo cach thu cong bang 1énh mount hodc tw dong bang cach thém chung vao tép
“Jetc/fstab ".
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Bai tdp Huéng dan

1. Trén céc hé thong Linux, cac tép cho trinh tai khéi dong GRUB dugc lwu trit ¢ dau?
2. Phan vung khai dong nén két thic & dau dé ddm bao rang PC ludn c6 thé tai dugce hat nhan?
3. Phan vung EFI thuong dugc gan & dau?

4. Khi gan tht cong mot hé thong tép, né thuong dwgc gan vao thu muc nao?
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Bai tap Md rong

1. Pon vi nhé nhat bén trong mot Nhom O dia 1a gi?
2. Kich thuéc cta O dia Logic dugc x4c dinh nhu thé nao?
3. Trén mot dia duoc dinh dang bang so d6 phan ving MBR, ID ctia Phan vung hé thong EFI 1a gi?

4. Bén canh cac phan vung hodn do6i, l1am thé nao dé cé thé nhanh chéng ting dung lwgng hoan
d6i trén hé thong Linux?
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Tom tat

Trong bai hoc nay, ching ta da tim hiéu vé phan vung va thu muc nao thwong dwoc gitt trong céac
phan vung riéng biét va tai sao diéu nay dugc thuc hién. Ngoai ra, ching ta di thdo luin tong
quan vé LVM (Trinh Quan ly 0 phan vung Logic) va viéc né c6 thé cung cdp mdt cach linh hoat
hon dé phan bo dit liéu va dung lwgng dia so véi cach phan vung truyén thong.

Cac tép, thuat ngit va tién ich sau day da dugc nhac dén:

/
Hé thong tép goc cua Linux.

/var

Vi tri tiéu chudn cho “dit liéu bién” - dit liéu cé thé thu nho va phat trién theo thoi gian.

/home
Thu muc me tiéu chuan cho cac thw muc chinh cia nguoi dung thong thuwong trén hé thong.

/boot
Vi tri tiéu chuan cho céc tép trinh tai khéi dong, nhan Linux va dia RAM ban dau.

Phan vung Hé thong EFI (ESP)
Dbuoc st dung bdi cac hé thong da trién khai UEFI dé luu trit cac tép khdi dong ctia hé théng.

Khong gian hoan doi

Dugc st dung dé hoan doi cac trang bd nhé hat nhan khi RAM dugc st dung nhiéu.
Diém gan két

Vi tri thw muc noi thiét bi (chang han nhu mot 6 dia cing) sé dugc gin vao.

Phéan vung

Su phan chia trén mot 6 dia cing.
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Pap an Bai tdp Huéng dan

1. Trén céc hé thong Linux, cac tép cho trinh tai khéi dong GRUB dugc lwu trit ¢ dau?
Trong /boot/grub.

2. Phan viung khéi ddng nén két thic ¢ dau dé dam bdo rang PC ludn co thé tai dwgc hat nhan?
Trudc xi lanh 1024.

3. Phan vung EFI thuwong duoc gan & dau?
Trong /boot/efi.

4. Khi gan tht cong mot hé thong tép, né thuong dwgc gan vao thu muc nao?

Trong /mnt. Tuy nhién, diéu nay la khong bat budc. Ban cé thé gian két mot phan vung trong
bat ky thuw muc nao minh muoén.

Version: 2023-10-16 | Budc cap phép theo CCBY-NC-ND 4.0. | learning.lpi.org Professiona | 65

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 102: Cai dat Linux va Quan ly Géi

Dap an Bai tap Ma& rong
1. Pon vi nhé nhat bén trong mot Nhém 0 phén vung la gi?
Nhém O phéan vung dugc chia nhé thanh cac mic pham vi.
2. Kich thudc ctia mot O phan vung Logic dugc xac dinh nhu thé nao?
Béng kich thudc ctia cdc mirc pham vi vat Iy nhan vdi s6 lugng mirc pham vi trén 6 phan vung.
3. Trén mot dia dwgc dinh dang bang so d6 phan ving MBR, ID ctia Phan vung hé thong EFI 1a gi?
ID 1a OxEF.

4. Bén canh cac phan vung hodn do6i, lam thé nao dé cé thé nhanh chdéng ting dung lwgng hoan
d6i trén hé thong Linux?

C6 thé st dung tép hoan doi.
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Linux
Professional
Institute

102.2 Cai dat Trinh Quan ly Khéi dong

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 102.2

Khoi lwgng
2
Cac linh vwe kién thirc chinh
¢ Cung cap céc vi tri khdi dong thay thé va cac tuy chon khéi dong du phong.
* Cai dat va dinh cdu hinh b tai khéi dong nhw GRUB Legacy.
 Thyc hién cac thay déi cdu hinh co ban cho GRUB 2.
» Twong tac vdi trinh tai khéi dong.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* menu.lst, grub.cfgand grub.conf
* grub-install
* grub-mkconfig

* MBR
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102.2 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi

Muc tiéu: 102.2 Cai dat Trinh Quan ly Khéi dong
Bai: 1trén1

Gidi thiéu
Khi mdy tinh dwgc bat nguon, phan mém dau tién chay sé 1a trinh tai khéi dong. Pay la mot doan
ma c6 muc dich duy nhat 1a tai hat nhan hé diéu hanh va trao quyén kiém soat cho hat nhan do.
Hat nhan sé tai cac trinh diéu khién can thiét, khdi tao phan cing va sau do6 1a tai cac phan con lai
cda hé diéu hanh.

GRUB 1a trinh tai khéi dong duwgc st dung trén hau hét cdc badn phin phdéi Linux. N6 cé thé tai
nhan Linux hodc cac hé diéu hanh khéc (vi du nhw Windows) va cé thé x 1y nhiéu hinh dnh va
tham s6 hat nhan duéi dang cdc muc menu riéng biét. Viéc lywa chon hat nhan khi khéi dong dugc
thye hién thong qua giao dién diéu khién bang ban phim. Viéc chinh sa cac tham s6 va tuy chon
khai dong sé dugc thuc hién trén giao dién dong lénh.

Hau hét cac ban phan phéi Linux déu ty dong cai dat va dinh cau hinh GRUB (thyc chat 1a GRUB
2), vi thé ma nguoi dung thong thuong sé khong can phai suy nghi gi vé viéc nay. Tuy nhién, véi tu
cach 1a quan tri vién hé thong, viéc biét cach kiém soat qua trinh khéi dong dé cé thé khoi phuc hé
thong khi gap phai 16i khéi dong (chang han nhu sau khi ndng cap hat nhan khong thanh cong) 1a
rat quan trong.
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Trong bai hoc nay, ching ta sé tim hiéu vé cach cai dat, dinh cdu hinh va twong tac véi GRUB.

GRUB Legacy va GRUB 2

Phién ban goc cia GRUB (Bo Tai Khéi dong Hop nhat Lén), nay dugc goi 1a GRUB Legacy, dugc
phat trién vao nam 1995 nhu mot phan cia dy an GNU Hurd va sau d6 dugc s dung lam trinh tai
khéi dong mac dinh cta nhiéu ban phan phoi Linux, thay thé cac lya chon cé tr trudc dé6 nhw
LILO.

GRUB 2 la mot ban viét lai hoan chinh ciia GRUB véi muc dich 1a tré nén gon gang hon, an toan
hon va manh mé hon. GRUB 2 c6 nhiéu wu diém so véi GRUB Legacy, mot trong so d6 1a tép cau
hinh linh hoat hon rat nhiéu (c6 nhiéu 1énh va cau lénh diéu kién hon, twong ty nhu mdt ngén
ngit tép 1énh), thiét ké dwa nhiéu trén mo-dun hon va mang tinh chat ban dia hoa/quoc té héa hon.

Ngoai ra, né ciing ho trg cho cac chi dé va menu khéi dong d6 hoa véi man hinh khéi dong, kha
ning khaéi dong LiveCD ISO truyc tiép tit 6 citng, ho trg tét hon cho cac kién tric khong phai x86, ho
trg pho bién cho UUID (giup xéac dinh dia va phan vung dé dang hon) va nhiéu hon thé nita.

GRUB Legacy khong con dugc tiép tuc phat trién (ban phat hanh cu6i cung 1a 0,97 vao nam 2005)
va ngay nay, hau hét cdc ban phan phoi Linux 16n déu st dung GRUB 2 lam trinh tai khéi dong
mac dinh. Tuy nhién, chung ta van c¢ thé tim thay céc hé thong st dung GRUB Legacy. Do do,
ching ta phai biét cach st dung no va biét dugc né khac véi GRUB 2 ¢ nhitng diém nao.

B6 tai Khéi dong nam & dau?

Trudc day, cac 6 dia cing trén cac hé théng twong thich vai PC ctia IBM dugc phan viung bang so
d6 phan vung MBR dugc tao vao nam 1982 cho IBM PC-DOS (MS-DOS) 2.0.

Trong so d6 nay, nganh 512 byte dau tién ctia dia dugc goi la Bdn Ghi Khoi dong Chinh va c6 chira
mot bang mo ta cac phan vung trén dia (bdng phan vung) va cd ma khdi dong dugce goi la trinh tai
khéi dong.

Khi mdy tinh dwoc bat, ma trinh tai khéi dong rat nhé nay (do han ché vé kich thwdc) sé duoc tai,
thye thi va chuyén quyén diéu khién téi trinh tai khéi dong th cdp trén dia. Bo tai nay thuong
nam trong khodng tréng 32 KB gitta MBR va phan vung dau tién; chung ciing sé 1an lwot tai (cac)
hé diéu hanh.

Trén dia duwgc phan vung MBR, ma khéi dong cho GRUB sé dugc cai dat vao MBR. Thao tac nay sé
tai va chuyén quyén kiém soat t¢i hinh anh "16i" (core) dugc cai dit gitta MBR va phan vung dau
tién. T thoi diém nay, GRUB sé c6 kha nang ti cadc phan tai nguyén can thiét con lai (dinh nghia
menu, tép cdu hinh va cdc moé-dun bo sung) tir dia.
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Tuy nhién, MBR c6 giéi han vé s6 lugng phan vung (ban dau t6i da 1a 4 phan vung chinh, sau nay
toi da la 3 phan vung chinh véi 1 phan vuang mé rong duwgc chia nhé thanh mot s6 phan vung
logic) va kich thudc dia toi da 1a 2TB. D€ khac phuc nhitng han ché nay, so dé phan ving méi duoc
goi la GPT (GUID Partition Table - BAng phan vung GUID) - mot phan cda tiéu chuan UEFI (Unified
Extensible Firmware Interface) - da dugc tao.

0 dia cting dwoc phan vung GPT c6 thé dugc st dung véi may tinh ¢ PC BIOS truyén thong hoic
may tinh cé phan sun UEFL Trén cdc mday cé BIOS, phan thi hai cia GRUB sé& dugc luu trit trong
phan vung khéi dong BIOS ddc biét.

Trén cadc hé théong cé phan sun UEFL, GRUB sé dugc chuwong trinh co s@ tdi t cdc tép
grubia32.efi (d6i vai hé thong 32-Bit) hodc grubx64.efi (d6i véi hé théng 64-Bit) tr mdt phan
vung cé tén la ESP (Phan vung hé thong EFT ).

Phan vung /boot

Trén Linux, cac tép can thiét cho qua trinh khéi dong thuong dugc luu trit trén phan vung khéi
dong gan trong hé thong tép gbc va thuong dugc goila /boot.

Phan vung khéi dong khong phai la mot yéu t6 can thiét trén cac hé thong hién tai vi cac trinh tai
khéi dong nhuw GRUB thuong cé thé tw gan hé thong tép goc va tim kiém céc tép can thiét bén
trong thuw muc /boot. Tuy vay, viéc phin vung khéi dong van kha 1a hitu ich vi né phén tach cac
tép can thiét cho qua trinh khéi dong véi cac phan con lai cia hé thong tép.

Phan vung nay thuong 1a phan vung dau tién trén dia. Piéu nay la do IBM PC BIOS ban dau da x&
1y cac dia st dung xilanh, ddu va nganh (CHS) véi t6i da 1024 xilanh, 256 d4u va 63 nganh, dan dén
kich thudc dia toi da 1la 528 MB (504 MB trong MS-DOS) . Biéu nay cé nghia 1la moi th vugt qua
madc nay sé khong thé truy cap duge trir khi ta st dung so do dia chi dia khac (nhw Dinh Dia chi
Khoi Logic - LBA).

Vi vay, dé c6 thé twong thich t6i da, phan vung /boot thwong ndm & dau dia va két thuc trudce xi
lanh 1024 (528 MB) dé dam bao rang may sé luon tdi dwgc hat nhan. Kich thwdc khuyén nghi cho
phén vung nay trén mot may hién tai la 300 MB.

Cac ly do khac cho viéc c6 mot phan vung riéng biét danh cho /boot la viéc ma hoa va nén vi mot
s0 phuong phép cé thé chuwa duge GRUB 2 ho trg, hodc néu nguoi dung cian dinh dang phin vung
goc hé thong (/) bang mot hé thong tép khong dugc ho trg.

NGi dung ctia Phan viing Khéi dong

Noi dung ctia phan vung /boot cé thé thay doi theo kién truc hé théng hoac trinh tai khéi déng
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dang duogc st dung. Trén hé thong dya trén x86, ta thwong sé tim thay cac tép nhuw bén dudi. Hau
hét trong s6 nay dugc dat tén vai hdu té -VERSION, trong dé, -VERSION la phién ban cia nhan
Linux tuwong ung. Vi vay, néu cé mdt tép cadu hinh danh cho phién ban nhan Linux 4.15.0-65-
generic thino sé dugc goila config-4.15.0-65-generic.

Config file
Tép nay thuong duoc goi la config-VERSION (xem vi du & trén) va n6 luu trit cac tham sé cau
hinh cho nhan Linux. Tép nay s€ dugc tao ty dong khi hat nhan mdi duge bién dich hoac cai
dat va nguoi dung khéng nén tryec tiép stra doi nd.

System map
Tép nay la mot bang tra citu khép cdc tén biéu twong (nhu bién hodc ham) vai vi tri twong tng
cia chung trong b6 nhd. Piéu nay rat htru ich trong viéc g& mot loai 16i hé théng duoc goi 1a 16i
logn hat nhan vi n6 cho phép nguoi dung biét bién hodc chirc ndng nao da dugc goi khi xay ra
16i. Giéng nhuw tép cdu hinh, tén cia ndé thuong sé la System.map-VERSION (vi du:
System.map-4.15.0-65-generic).

Linux kernel
bay la hat nhan hé diéu hanh thich hgp. Tén clia né thuong sé la vmlinux-VERSION (vi du:
vmlinux-4.15.0-65-genexric). Ta cling c6 thé tim thdy tén vmlinuz thay vi vmlinux, ky ty z
& cudi c6 nghia la tép da dugc nén.

Initial RAM disk
Phan nay thwong dugc goi la initrd.img-VERSION va né sé chira mot hé théng tép goc toi
thiéu dwoc tdi vao dia RAM. Hé théng nay sé chira cac tién ich va mo-dun nhan can thiét dé hat
nhan cé thé gan két hé thong tép goc thuc.

Boot loader related files
Trén cac hé théng da duogc cai dat GRUB, chung thwong sé nam trong /boot/grub va bao gom
tép cau hinh GRUB (/boot/grub/grub.cfg do6i v6i GRUB 2 hodc /boot/grub/menu.lst déi
vGi GRUB Legacy), cac mo-dun (trong /boot/grub/i386-pc), cac tép dich (trong
/boot/grub/locale) va phong chit (trong /boot/grub/fonts).

GRUB 2

Cai dit GRUB 2

GRUB 2 c6 thé dugc cai dat bang tién ich grub-install. Néu hé thong khong khéi dong dugc, ta
sé can khéi dong bang Live CD hodc dia cttu ho, tim phan vung khéi déng cho hé théng, gan né
vao roi chay tién ich.
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Cac 1énh bén duwdi sé gid dinh rang ta di dang nhap vdi quyén goc. Néu khéng,
NOTE trudc tién hay chay Sudo su - dé “trd thanh” siéu ngudi dung. Khi hoan tat, hay
nhap exit dé dang xudt va trd lai thanh nguoi dung thong thuwong.

0 dia ctrng dau tién trén hé thong thuong 1a thiét bi khéi dong va ta can biét lidu c6 phan viing khéi
dong co trén dia hay khong. Diéu nay cé thé dugc thyc hién véi tién ich fdisk. DE liét ké tat ca cac
phan vung trén dia dau tién cda mdy, hdy s dung:

# fdisk -1 /dev/sda

Disk /dev/sda: 111,8 GiB, 120034123776 bytes, 234441648 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: @x97f8fef5

Device Boot Start End Sectors Size Id Type

/dev/sdal * 2048 2000895 1998848 976M 83 Linux

/dev/sda2 2002942 234440703 232437762 110,9G 5 Extended

/dev/sda5 2002944 18008063 16005120 7,6G 82 Linux swap / Solaris
/dev/sda6 18010112 234440703 216430592 103,2G 83 Linux

Phan vung khéi dong duoc xac dinh bang * bén dwdi cot khédi dong. Trong vi du trén thi no la
/dev/sdal.

Bay gi®, hay tao mdt thw muc tam thoi trong /mnt va gan két phan vung bén dudi né:

# mkdir /mnt/tmp
# mount /dev/sdal /mnt/tmp

Sau dd, hay chay grub-install, trd no tdi thiét bi khdi dong (khéng phai phan vung) va thu muc
noi phan vung khéi dong dugc gan két. Néu hé thong c6 phan vung khéi dong chuyén dung, 1énh
sé la:

# grub-install --boot-directory=/mnt/tmp /dev/sda

Néu dang cai dat vao hé thong khong c6 phan vung khéi dong ma chi cé thuw myc /boot trén hé
thong tép goc, hay tré grub-install vao doé. Vi thé, 1énh sé la:
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# grub-install --boot-directory=/boot /dev/sda

Pinh Cau hinh GRUB 2

Tép cdu hinh mac dinh cho GRUB 2 1a /boot/grub/grub.cfg. Tép nay dugc tao tw dong va khong
nén dugc chinh sta tht cong. Dé thay d6i cdu hinh GRUB, ta can chinh s&a tép
/etc/default/grub va sau do la chay tién ich update-grub dé tao tép tuan tha.

update-grub thuwong la 16i tat dén grub-mkconfig -o /boot/grub/grub.cfg, vi

NOTE o . ~ e a o
thé nén chung sé tao ra cac két qua giong nhau.

C6 mot s6 tuy chon trong tép /etc/default/grub sé kiém sodt hanh vi cia GRUB 2 nhu hat nhan
mac dinh dé khéi dong, thoi gian cho, tham s6 dong 1énh bo sung, v.v. Nhitng tuy chon quan trong
nhat la:

GRUB_DEFAULT=

Muc menu méc dinh dé khéi dong. Pay cé thé 1a mot gia tri so6 (nhuw @, 1, v.v.), tén clia mot muc
menu (nhu debian) hodc saved dugc st dung cung véi GRUB_SAVEDEFAULT= va sé dugc giai
thich & bén dudi . Hay nhé rang cdc muc menu sé bat dau tir 0; vi vay, muc menu dau tién sé la
@, muc thwhaiséla 1, v.v.

GRUB_SAVEDEFAULT=

Néu tuy chon nay dugc dat thanh true va GRUB_DEFAULT= dugc dat thanh saved thi tuy chon
khéi dong méc dinh sé ludn la tuy chon cu6i cung dwogc chon trong menu khéi dong.

GRUB_TIMEOUT=

Thoi gian cho dugc tinh bang gidy trudc khi muc menu méac dinh dwoc chon. Néu duwoc dat
thanh 0, hé thong sé khdi dong muc nhap méc dinh ma khong hién thi menu. Néu dugc dat
thanh -1, hé théng sé dgi cho tgi khi ngudi dung chon mot tuy chon, bat ké 1a mat bao lau.

GRUB_CMDLINE_LINUX=

Tuy chon sé nay liét ké cac tuy chon dong 1énh dugc thém vao cdc muc cho nhén Linux.

GRUB_CMDLINE_LINUX_DEFAULT=

Theo méc dinh, hai myuc menu s& dugc tao cho moi nhin Linux, mdt muc ¢ cac tuy chon mic
dinh va mdt muc dung dé khoi phuc. Véi tuy chon nay, ta c6 thé thém cac tham s6 b6 sung va
chung sé chi dugc thém vao muc nhap mac dinh.

GRUB_ENABLE_CRYPTODISK=
Néu duogc dat thanh y, cdc 1énh nhu grub-mkconfig, update-grub va grub-install sé tim
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cac dia dugc ma hda va thém cac 1énh can thiét dé truy cap ching trong khi khéi dong. Viéc
nay sé vo hiéu hoa kha nang khai dong tw dong (GRUB_TIMEOUT= vai bat ky gia tri nao khac -1)
vi sé can c6 cum mat khau dé gidi ma cac dia truwdc khi co thé truy cap ching.

Quan ly Muc Menu

Khi update-grub dugc chay, GRUB 2 sé& quét cac hat nhan va hé diéu hanh trén may va tao cac
muc menu tuong &ng trén tép /boot/grub/grub.cfg. Cic muc mdi cé thé dugc thém thi cong
vao cac tép tép lénh trong thw muc /etc/grub.d.

Cac tép nay phai cé thé thyc thi dugc va dugc update-grub x& 1y theo thw tw s6. Do do,
05_debian_theme sé dwgc x ly trwdc 10_linux, v.v. CAc muc menu tuy chinh thwong duwgc thém
vao tép 40_custom.

Cu phép co ban cho mdt muc menu sé giong nhu sau:

menuentry "Default 0S" {
set root=(hdo,1)
linux /vmlinuz root=/dev/sdal ro quiet splash
initrd /initrd.img

Dong dau tién sé luén bat dau bang menuentry va két thuc bang {. Van ban gitta cac dau ngoic
kép sé duoc hién thi duwéi dang nhan cda muc trén menu khéi dong GRUB 2.

Tham s6 set root sé& xac dinh dia va phan vung chira hé thong tép goc cho hé diéu hanh. Hay luu
y rang trén GRUB, 2 dia sé dugc danh so tir 0; vi vay, hd@ sé 1a dia dau tién (sda trong Linux), hd1
la dia th¢ hai, v.v. Tuy nhién, cac phan vung lai dugc danh s6 bat dau tir mot. Trong vi du trén, hé
thong tép goc nam & dia dau tién (hd@), phan vung dau tién (, 1) hoéc sdal.

Thay vi chi dinh tryc ti€p thiét bi va phan vung, ta cling c6 thé yéu cau GRUB 2 tim kiém hé théng
tép c6 nhin cu thé hodc UUID (S6 Nhan dang Duy nhdt Toan cdu). D6i véi viéc nay, hay si dung
tham s0 search --set=root, theo sau la tham s6 --label va nhin hé thong tép dé tim kiém,
hodc - -fs-uuid theo sau la UUID ctia hé thong tép.

Ta c6 thé tim UUID cda hé théng tép bing 1énh dudi day:

$ 1s -1 /dev/disk/by-uuid/

total @

lrwxrwxrwx 1 root root 10 nov 4 08:40 3e@b34e2-949c-43f2-90b0-25454ac1595d -> ../../sda5
lrwxrwxrwx 1 root root 10 nov 4 08:40 428e35ee-5ad5-4dcb-adca-539aba6bc2d84 -> ../../sda6
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lrwxrwxrwx 1 root root 1@ nov 5 19:10 56C11DCC5D2E1334 -> ../../sdbl
lrwxrwxrwx 1 root root 10 nov 4 08:40 ae71b214-0aec-48e8-80b2-090b6986b625 -> ../../sdal

Trong vi du trén, UUID cho /dev/sdal la ae71b214-0aec-48e8-80b2-090b6986b625. Néu ban
muén dit né lam thiét bi géc cho GRUB 2, 1énh sé la search --set=root --fs-uuid
ae71b214-0aec-48e8-80b2-090b6986b625.

Khi s dung 1énh search, nguoi ta thwong thém tham s6 - -no-floppy dé GRUB khong mét thoi
gian tim kiém trén dia mém.

Dong linux cho biét vi tri ddt hat nhan cda hé diéu hanh (trong truong hop nay la tép vmlinuz &
thu muc goc ctia hé théng tép). Sau do, ta cd thé truyén tham s6 dong 1énh dén hat nhan.

Trong vi du trén, ching ta da chi dinh phan vung goc (root=/dev/sdal) va chuyén ba tham s6
hat nhan: phan vung goc phai duwgc gan & ché do chi doc (ro), hau hét cac thong bdo tuong trinh sé
bi v6 hiéu hda (* quiet ) va mot man hinh giat gan sé dugc hién thi (splash).

Dong initrd cho biét vi tri ctia dia RAM ban dau. Trong vi du trén, tép la initrd.img nam & thw
muc goc cda hé thong tép.

Hau hét cac ban phan phéi Linux khéng thuc sy dat hat nhan va initrd vao thw
NOTE muc goc ctia hé thong tép goc. Thay vao do, day la cac lién két dén cac tép thuc té
bén trong thu muc hoac phan vung /boot.

Dong cudi cung cda muc menu chi dwgc chia ky tu }.

Tuong tac véi GRUB 2

Khi khéi dong hé thong bang GRUB 2, ta sé thay mot menu cédc tuy chon. Hay s& dung cac phim
mii tén dé chon mot tuy chon va phim enter dé xdc nhén va khéi dong muc da chon.

Néu ban chi thay dong ho dém ngugc chit khong thdy menu, hdy nhan phim shift dé

TIP . .
hién thi menu.

Dé chinh sta mot tuy chon, hay chon tuy chon dé bang cac phim mii tén va nhan phim e dé hién
thi mot ctra s6 soan thdo vdi noi dung ctia menuentry duge lién két vai tiy chon dé nhu da dugc
xac dinh trong /boot/grub/grub.cfg.

Sau khi chinh stta mot tuy chon, hdy nhdp ctr1 + x hodc rie dé khéi dong hodc esc dé quay lai menu.

Dé vao vé GRUB 2, hdy nhan c trén man hinh menu (hodc ctr1 + ¢) trén cra s6 soan thao) va ta sé
thdy m6t ddu nhac 1énh nhu thé nay: grub >
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Hay nhap help dé xem danh sdch tat ca cac 1énh c6 san hodc nhan esc dé thoat khoi vo va quay lai
man hinh menu.

Hay nhé rang menu nay sé khong xuat hién néu GRUB_TIMEOUT dwgc dat thanh @

NOTE
trong /etc/default/grub.

Khé&i dong tir Vo GRUB 2

Ta c6 thé si dung vo GRUB 2 dé khdi dong hé théng trong truong hop ciu hinh sai trong muc
nhap menu khién né bj 16i.

biéu dau tién chung ta nén lam la tim xem phan vung khéi dong & dau. Ta c6 thé lam diéu dé
bang Iénh 1s; 1énh nay sé hién thi danh sach cac phan vung va dia ma GRUB 2 di tim thiy.

grub> 1s
(proc) (hd@) (hd@,msdosl)

Trong vi du trén, moi th\ rat dé dang vi chi c6 mot dia (hd@) vdi duy nhat mot phan vung trén dé
1a (hd@,msdos1l).

Cac dia va phan vung nao dugc liét ké sé khac nhau tuy thudc ttng hé thong. Trong vi du cta
chung ta, phan vung dau tién ctia hd@ duoc goi la msdos1 vi dia duwgc phan vung bang so dé phan
vung MBR. Néu né dugc phan vung bang GPT, tén sé la gpt1.

bé khai déng Linux, chung ta cin moét hat nhan va dia RAM ban dau (initrd). Hay cung kiém tra
nodi dung cia (hd@,msdos1):

grub> 1s (hd@,msdos1)/
lost+found/ swapfile etc/ media/ bin/ boot/ dev/ home/ lib/ 1ib64/ mnt/ opt/ proc/ root/
run/ sbin/ sxv/ sys/ tmp/ usr/ var/ initrd.img initrd.img.old vmlinuz cdrom/

Chung ta c6 thé thém tham sd -1 vao 1s dé c6 mot danh sach dai twong tw nhw nhitng gi ta sé
nhan dugc trén cta s6 dong 1énh Linux. Hay st dung ran dé tw dong dién tén dia, phin vung va tén
tép.

Hay luu y rang chung ta ¢c6 mot hinh dnh hat nhan (vmlinuz) va initrd (initrd.img) ngay trén
thw muc gbéc. Néu khéng, ching ta c6 thé kiém tra noi dung cua /boot voi list
(hd®,msdos1)/boot/.

Bay gio, hay dat phan vung khéi dong:
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grub> set root=(hd@,msdos1)

Hay tai nhin Linux bang 1énh linux, theo sau la dwong dan dén hat nhan va tuy chon root= dé
béo cho hat nhan biét vi tri cia hé thong tép goc cho hé diéu hanh.

grub> linux /vmlinuz root=/dev/sdal

Tai dia RAM ban dau bang initrd, theo sau la duong dan day du dén tép initrd.img:
grub> initxd /initxd.img

Bay gio, hay khdi dong hé thong véi boot.

Khé&i dong tir V6 Ciru ho

Trong trwong hop khéi dong khong thanh cong, GRUB 2 c6 thé tai vé ctitu ho (rescue shell) - mot
phién ban don gian héa cia vé ma chung ta da dé cap tdi trude day. Ching ta sé nhan ra né bang
ddu nhac 1énh hién thi grub rescue>.

Qué trinh khéi dong hé thong tr vo nay cling sé gan giong nhu dd dugc trinh bay & trén. Tuy
nhién, chung ta sé can tai mot vai mo-dun GRUB 2 dé hé thong cé thé hoat dong.

Sau khi tim ra phan vung nao 1a phan vung khéi dong (v6i 1s), hdy si dung lénh set prefix=,
theo sau la duong dan day da dén thu muc chira cac tép GRUB 2, thudng sé 1a /boot/grub. Trong
vi du ctia chung ta:

grub rescue> set prefix=(hd@,msdosl)/boot/grub

Bay gio, hay tai cAc mo-dun normal va 1linux bang lénh insmod:

grub rescue> insmod normal
grub rescue> insmod linux

Tiép theo, hay dit phan vung khéi dong bing set root= nhu hudng din & trén, tdi nhin linux
(véi 1inux), dia RAM ban dau (initrd) va thi khéi dong bang boot.
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GRUB Legacy

Cai dat GRUB Legacy tir Hé théng dang chay

Dé cai dat GRUB Legacy trén dia tir hé thong dang chay, chung ta cé thé st dung tién ich grub-
install. Lénh cobdnla grub-install DEVICE, trong d6, DEVICE la dia can cai dat GRUB Legacy
& d6. Mot vi du co thé 1a /dev/sda.

# grub-install /dev/sda

Hay luu y rang ta can chi dinh thiét bi noi GRUB Legacy sé duoc cai dat (vi du nhv /dev/sda/)
chw khéng phdi phdn viing nhu trong /dev/sdal.

Theo mac dinh, GRUB sé sao chép cac tép can thiét vao thu muc /boot trén thiét bi dwoc chi dinh.
Néu muon sao chép ching sang mot thw muc khac, ta c¢6 thé si dung tham sé --boot
-directory=, theo sau la dudng dan day du dén noi céc tép sé duwgc sao chép vao.

Cai dat GRUB Legacy tir V6 GRUB

Néu khong thé khai dong hé thong vi mot 1y do nao dé va can cai dat lai GRUB Legacy, chung ta cé
thé thyc hién diéu nay tir V6 GRUB trén dia khéi dong GRUB Legacy.

T vé GRUB (nhép c tai menu khéi dong dé dén dau nhac grub>), budc dau tién l1a dat thiét bi
khédi dong chita thw muc /boot. Vi du: néu thw muc nay nam trong phan vung dau tién cta dia
dau tién, 1énh sé la:

grub> root (hdo,0)

Néu khong biét thiét bi nao chita thw muc /boot, ta c6 thé yéu cdu GRUB tim ki€m né bang 1énh
find nhu dudi day:

grub> find /boot/grub/stagel
(hdo,0)

Sau d6, hdy thiét 1ap phan vung khéi dong nhu hudng dan & trén, sit dung 1énh setup dé cai dit
GRUB Legacy vao MBR va sao chép cac tép can thiét vao dia:

grub> setup (hdo)
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Khi hoan tat khéi dong lai hé théng, no6 sé khéi dong mot cach binh thuong.

Pinh cau hinh cac Muc Nhap va Cai dat Menu ctia GRUB Legacy

Cac muc nhap va cai dat menu ctia GRUB Legacy duogc luu trit trong tép /boot/grub/menu.1st.
DPay 1a mot tép van ban don gidn vdi danh sach céc 1énh va tham s6, cd thé dugce chinh sta truc
ti€p bang trinh soan thdo van ban ma ban yéu thich.

Cac dong bat dau bang # duoc coi la chu thich va cac dong trong sé bi bé qua.

M6t muc menu c6 it nhat ba 1énh. Lénh dau tién 1a title, dung dé dat tiéu dé cta hé diéu hanh
trén man hinh menu. Lénh th hai 1a root sé cho GRUB Legacy biét khéi dong tur thiét bi hodc
phén vung nao.

Lénh thw ba 14 kernel va dugc dung dé chi dinh dwong din diy da dén hinh dnh hat nhan sé
dugc tai khi muc twong wng duoc chon. Hiy lwu y ring duong din nay c6 lién quan dén thiét bi
dwoc chi dinh trén tham so root.

Mot vi du don gidn nhu sau:

# This line is a comment
title My Linux Distribution
root (hdo,0)

kernel /vmlinuz root=/dev/hdal

Khong giong nhuw GRUB 2, trong GRUB Legacy, cad phan vung va dia déu dugc danh so tir 0. Vi vay,
lénh root (hd@,0) sé dat phan vung khéi dong la phan vung dau tién (@) ctia dia dau tién (hdo).

Chung ta c6 thé bd qua cdu lénh root khi chi dinh thiét bi khdi dong trude duong dan trén 1énh
kernel. Cu phap ctia chung giong nhau; vi vay:

kernel (hd@,@)/vmlinuz root=dev/hdal
twong duwong voi:

root (hdo,0)
kernel /vmlinuz root=/dev/hdal

Ca hai déu sé tai tép vmlinuz tr thu muyc géc (/) cia phan vung dau tién cta dia dau tién (hd@, 0).
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Tham s6 root=/dev/hdal sau lénh kernel sé cho nhan Linux biét phan vung nao sé dugc st
dung lam hé thong tép goc. Pay la tham s6 nhan Linux, khong phai mdt Iénh GRUB Legacy.

Dé tim hiéu thém vé cac tham s6 hat nhan, hdy xem https://www.kernel.org/doc/
html/v4.14/admin-guide/kernel-parameters.html.

Chung ta c6 thé sé can chi dinh vi tri hinh &nh ctia Pia RAM ban dau cho hé diéu hanh vdi tham so
initrd. Puong din day du dén tép co thé dugce chi dinh nhu trong tham s6 kernel va ta cling c6
thé chi dinh thiét bi hoic phin ving trudc duong dan, vi du:

NOTE

# This line is a comment
title My Linux Distribution
root (hdo,0)

kernel /vmlinuz root=/dev/hdal
initrd /initrd.img

GRUB Legacy c6 thiét ké dya trén mo-dun; trong do, cdic moé-dun (thwong dugce lwu trit duwédi dang
tép .mod trong /boot/grub/i386-pc) cé thé dugc tai dé thém cac tinh nidng b sung nhw cac ho
trg cho phan ctitng bat thuong, hé théng tép hodc thuat todn nén mai .

Cac mo-dun cé thé dugc tai bang cach st dung 1énh module, theo sau la duwong dan day du dén tép
.mod twong ung. Hay nhé rang, giébng nhu hat nhan va hinh anh initrd, duong dan nay co lién
quan dén thiét bi dugc chi dinh trong 1énh root.

Vi du bén dudi sé tdi mo-dun 915resolution can thiét cho viéc thiét lap chinh xac d0 phan giai

cta b0 nhé dém khung trén cac hé théng c6 bo vi x 1y video chubi sé-ri 800 hodc 900.

module /boot/grub/i386-pc/915resolution.mod

Tai Chuoi Hé diéu hanh khac

GRUB Legacy c6 thé dugc st dung dé tai cdc hé diéu hanh khéng dugc hé trg (ching han nhu
Windows) st dung tién trinh c6 tén 1a tdi chudi (chainloading). GRUB Legacy s& dugc tai trudgce va
khi tly chon twong ng duwoc chon, trinh tai khéi dong cho hé thong mong mudn sé dugec tai.

Mot muc dién hinh cho viéc tai chudi Windows sé giong nhu dudi day:

# Load Windows
title Windows XP
root (hdo,1)
makeactive
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chainload +1
boot

Hay cung xem tirng tham s6. Nhu trwdc day, root (hd@,1) sé chi dinh thiét bi va phan vung noi
dat trinh tai khéi dong cho hé diéu hanh can tai. Trong vi du nay sé la phan vung thit hai cia dia
dau tién.
makeactive
sé dat co cho biét day la phan vung dang hoat dong. biéu nay chi dung trén cac phan vung
chinh ctia DOS.
chainload +1
yéu cau GRUB tai nganh dau tién ctia phan vung khdi dong. Pay la noi thuong dat trinh tai khai
dong.
boot
sé chay trinh tai khéi dong va tai hé diéu hanh twong tng.
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Bai tdp Huéng dan

1. Vi tri mac dinh cho tép cdu hinh GRUB 2 la gi?

2. Cac budc can thiét dé thay doi cai dat cho GRUB 2 1a gi?
3. Nén thém cac muc menu GRUB 2 tuy chinh vao tép nao?
4, Cac muc menu cho GRUB Legacy dugc luu trit & dau?

5. T menu GRUB 2 hodc GRUB Legacy, lam cach nao dé c6 thé vao Vo GRUB?
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Bai tap Md rong

1.

Hay twdng twong mot nguoi dung dang dinh cau hinh GRUB Legacy dé khdi dong tir phan ving
tht hai ctia dia dau tién. Ho da viét muc menu tuy chinh sau:

title My Linux Distro

root (hdo,2)

kernel /vmlinuz root=/dev/hdal
initrd /initrd.img

Tuy nhién, hé thong lai khong khéi dong. Hay giai thich tai sao.

Hay tudng tugng ban c6 mdt dia dugc xac dinh 1a /dev/sda véi nhiéu phan vung. Lénh nao cé
thé dugc s dung dé tim ra dau la phan vung khéi dong trén hé thong?

Lénh nao c6 thé dugc st dung dé tim ra UUID cia mot phan vung?

Hay xem xét muc sau cho GRUB 2.

menuentry "Default 0S" {
set root=(hdo,1)
linux /vmlinuz root=/dev/sdal ro quiet splash
initrd /initxrd.img

Hay thay do6i né dé hé thong khéi dong tir dia véi UUID 5dda@af3-c995-481a-a6f3-
46dcd3b6998d

Lam cach nao dé cé thé dat GRUB 2 doi trong 10 gidy trudc khi khdi dong muc menu méc dinh?

Tl V6 GRUB Legacy, cac 1énh dé cai dit GRUB vao phan vung dau tién cda dia th hai la gi?
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Tom tat

Trong bai hoc nay, chung ta da hoc vé:

Trinh tai khéi dong 1a gi.

Su khac biét gitta GRUB Legacy va GRUB 2.

* Phan vung khéi dong va néi dung cda né la gi.

Cach cai dat GRUB Legacy va GRUB 2.

Cach dinh cau hinh GRUB Legacy va GRUB 2.

Cach thém cac muc menu tuy chinh vao GRUB Legacy va GRUB 2.

Céach tuong tac véi man hinh menu va bang diéu khién ctia GRUB Legacy va GRUB 2.

Cach khai dong hé thong tit GRUB Legacy hodc vé GRUB 2 hodc vo cttu ho.
Cac lénh sau da duogc thao luan trong bai hoc nay:

* grub-install
» update-grub

* grub-mkconfig
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Pap an Bai tdp Huéng dan

1. Vi tri mac dinh cho tép cdu hinh GRUB 2 la gi?
/boot/grub/grub.cfg

2. Cac budc can thiét dé thay doi cai dat cho GRUB 2 1a gi?

Hay thuc hién cac thay d6i doi véi tép /etc/default/grub, sau d6 cdp nhat cdu hinh bang
update-grub.

3. Nén thém cdc muc menu GRUB 2 tuy chinh vao tép nao?
/etc/grub.d/40_custom

4, Cac muc menu cho GRUB Legacy duogc luu trit & dau?
/boot/grub/menu.1st

5. Tt menu GRUB 2 hoédc GRUB Legacy, lam cach nao dé cé thé vao V6 GRUB?

Nhan c trong man hinh menu.
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Dap an Bai tap Ma& rong

1.

Hay twdng twong mot nguoi dung dang dinh cau hinh GRUB Legacy dé khdi dong tir phan ving
tht hai ctia dia dau tién. Ho da viét muc menu tuy chinh sau:

title My Linux Distro

root (hdo,2)

kernel /vmlinuz root=/dev/hdal
initrd /initrd.img

Tuy nhién, hé thong lai khong khéi dong. Hay giai thich tai sao.

Phan vung khéi dong da bi sai. Hiy nhé rang, khong giong nhw GRUB 2, GRUB Legacy sé dém
cac phan vung tr s6 khéng. Vi vay, lénh dung cho phan vung thit hai cia dia dau tién phai la
root (hdo,1).

Hay tudng tugng ban c6 mdt dia dugc xac dinh la /dev/sda véi nhiéu phan vung. Lénh nao cé
thé dugc st dung dé tim ra dau la phan vung khaéi dong trén hé thong?

St dung fdisk -1 /dev/sda. Phan vung khéi dong sé dugc danh dau hoa thi (*) trong danh
sach.

Lénh nao cé thé dugc st dung dé tim ra UUID ctia mo6t phan vung?
St dung 1s -la /dev/disk/by-uuid/ va tim UUID tré dén phan vung.

Hay xem xét muc sau cho GRUB 2.

menuentry "Default 0S" {
set root=(hdo,1)
linux /vmlinuz root=/dev/sdal ro quiet splash
initrd /initxd.img

}

Hay thay d6i né dé hé thong khéi dong tir dia véi UUID 5dda@af3-c995-481a-a6f3-
46dcd3b6998d

Ta sé can thay d6i cau 1énh set root. Thay vi chi dinh dia va phan vung, hay yéu cau grub tim
kiém phan vung c6 UUID mong muon.

menuentry "Default 0S" {
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search --set=root --fs-uuid 5dda@af3-c995-48la-a6f3-46dcd3b6998d
linux /vmlinuz root=/dev/sdal ro quiet splash
initrd /initrd.img

5. Lam cach nao dé cé thé dat GRUB 2 doi trong 10 gidy trudc khi khéi dong muc menu mac dinh?
Thém tham s6 GRUB_TIMEOUT=10@ vao /etc/default/grub.

6. Tir V6 GRUB Legacy, cac 1énh dé cai dat GRUB vao phan vung dau tién cta dia thi hai la gi?

grub> root (hd1,0)
grub> setup (hdl)
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Linux
Professional
Institute

102.3 Quan ly Thu vién chia sé

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 102.3

Khoi lwgng
1

Cac linh vwe kién thirc chinh
¢ Xac dinh cac thu vién chia sé.
 Xac dinh céc vi tri dién hinh ctia thu vién hé thong.
 Tai thu vién chia sé.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
e 1dd
* 1dconfig
* /etc/1d.so.conf
* LD_LIBRARY_PATH
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Linux
Professional
Institute

102.3 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi

Muc tiéu: 102.3 Cai dat Trinh Quan ly Khéi dong
Bai: 1trén1

Gidi thiéu
Trong bai hoc nay, chung ta sé thdo ludn vé thw vién chia sé hay con duoc goi la doi twong chia sé:

cac doan ma dugc bién dich, cé thé tai s dung nhu cdc ham hodc hang va dugc nhiéu chuong
trinh khac nhau thuong xuyén st dung.

Dé bat dau, ching ta sé tim hiéu thu vién chia sé 1a gi, cdch xac dinh chuing va noi ta cé thé tim
thdy chung. Tiép theo, chung ta sé di vao cach dinh cdu hinh cac vi tri luu trit cia chung. Cudi
cung, chding ta sé tim hiéu vé cach tim kiém cac thu vién chia sé ma mot chwong trinh cu thé sé
phu thudc vao.

Khai niém vé Thu vién Chia sé

Twong tu nhu phién ban vat 1y clia chung, thu vién phan mém la b swu tdp ma nham phuc vu cho
nhiéu chuwong trinh khac nhau, cling giéng nhu cac thu vién vat ly giit sach va cac tai nguyén dé
nhiéu ngudi cé thé si dung.

DEé tao mot tép thye thi tt md ngudn ciia chuwong trinh, ta can c6 hai buéc quan trong. Pau tién,
trinh bién dich sé bién ma nguon thanh ma may duwgc luu trit trong cai goi la tép doi twong. Thw
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hali, trinh lién két sé két hgp céc tép doi twong va lién két chung vdi cac thu vién dé tao ra tép thuc
thi cudi cung. Lién két nay c6 thé dugc thyc hién theo phwong thitc tinh hodc dong. Tuy thudc vao
phuong thirc dugc st dung, chuing ta sé thdo luan vé thu vién tinh hodc vé thw vién chia sé trong
truong hop lién két dong. Hay cung gidi thich sy khéc biét gitta chung.

Thw vién tinh

Mot thw vién tinh duwgc hgp nhat véi chwong trinh tai thoi diém lién két. Mot ban sao cia méa
thu vién sé dugc nhung vao chuong trinh va trd thanh mot phan ctia né. Do d6, chuong trinh sé
khoéng phu thudc vao thu vién trong thoi gian chay vi chuong trinh da c6 chira ma thu vién.
Khoéng cé phan phu thudc cé thé dugc coi 1a mot 1gi thé vi ching ta sé khéng phai lo lang vé
viéc ddm bdo cdc thw vién dugc st dung ludn ludn san sang. Mit khac, cdc chuong trinh dugc
lién két tinh thuwong sé nang hon.

Thw vién chia sé (hoac dong)

Trong trudng hop cia thu vién chia sé, trinh lién két chi can ddm bao rang chuwong trinh tham
chiéu dugc chinh x4c cac thu vién. Tuy nhién, trinh lién két sé khong sao chép bat ky méa thu
vién nao vao tép chuwong trinh. Du vay, trong thoi gian chay, thw vién chia sé s& phai c6 san dé
dap tng cac phan phu thudc ctia chwong trinh. Pay 1a mot cach ti€ép cadn mang tinh kinh té dé
quan ly tai nguyén hé thong vi né sé giup gidm kich thudc tép chwong trinh va chi duy nhat
mot ban sao cua thu vién dugc tai vao bd nhé ngay cad khi né duwgc st dung bédi nhiéu chuwong
trinh.

Quy uwéc dat tén Tép Paoi twgng Chia sé

Tén cia mot thu vién chia sé (hay con duwgc goi la soname) dugce dat tudn theo mdt miu tao bdi ba
thanh phan:

Tén thu vién (thuwong c6 tién té 1a 1ib trong library - tirc thu vién)
so (viét tat cia “shared object” - titc d6i twong chia sé)

SO phién ban cua thu vién

Vidu: libpthread.so.0

Nguoc lai, tén cta thw vién tinh sé két thic bang . a, vi du nhuw 1ibpthread.a.

NOTE

B&i vi cdc tép chira thu vién chia sé phai cd san khi chuwong trinh dugc thyce thi, hiu
hét cac hé thong Linux déu c6é chita thu vién chia sé. Vi cac thu vién tinh chi duoc
yéu cau trong mot tép chuyén dung khi mot chuwong trinh dugc lién két nén ching
c6 thé sé khong cé trén hé thong nguoi dung cudi.
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glibc (thuw vién GNU C) la mot vi du dién hinh vé thw vién chia sé. Trén hé thong Debian
GNU/Linux 9.9, tép cia n6 dugc dat tén la 1ibc.so.6. Cac tén tép chung chung nhu vay thuong la
cac lién két twong trung tré dén tép thuc chra mot thu vién, tén cta tép sé chira s6 phién ban
chinh x&c. Trong truong hgp clia glibc, lién két twgng trung nay sé giong nhu sau:

$ 1s -1 /1ib/x86_64-1inux-gnu/libc.so0.6
lrwxrwxrwx 1 root root 12 feb 6 22:17 /1lib/x86_64-1inux-gnu/libc.so.6 -> 1libc-2.24.so0

Viéc tham chiéu cac tép thu vién chia sé (dwgc dat tén theo mot phién ban cu thé) t6i cac tén tép
chung chung hon 1a kha phé bién.

Cac vi du khéc vé thu vién chia sé bao gom libreadline (cho phép nguoi dung chinh stta cac
dong 1énh khi ching duwgc nhap va bao gom hoé trg cho cid ché @ chinh sita Emacs va vi),
libcrypt (chta cac chic nang lién quan dén ma héa, ham bam va ma héa) hodc libcurl (la thw
vién truyén tép da giao thic).

Céc vi tri pho bién cho cac thu vién chia sé trong hé théng Linux la:

« /1ib
/1ib32
/1ib64

e /usx/1ib

/usr/local/lib

Khdai niém thw vién chia sé khong chi danh riéng cho Linux. Vi du nhu trong
NOTE Windows, chung dugc goi la DLL, viét tat clia dynamic linked libraries, tic thu vién
dugc lién két dong.

Cau hinh cta Pudng dan Thu vién Chia sé

Cac tham chiéu trong cdc chuwong trinh dugc lién két dong sé duwgc giai quyét bdi trinh lién két
dong (1d.so hodc 1d-1inux. so) khi chuvong trinh dugc chay. Trinh lién két dong sé tim ki€ém cac
thw vién trong mot s6 thu muc. Cac thu muc nay dugc chi dinh béi duwong dan thw vién. Puong dan
thu vién duwoc dinh cdu hinh trong thw muc /etc, cu thé la trong tép /etc/1d.so.conf va pho
bién hon hién nay la trong cdc tép trong thu muc /etc/ld.so.conf.d . Thong thuong,
/etc/1ld.so.conf chi bao gom mot dong don include cho cidc tép *.conf trong
/etc/1d.so.conf.d:

$ cat /etc/ld.so.conf
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include /etc/ld.so.conf.d/*.conf

Thuw muc /etc/1d.so.conf.d co chwra cac tép *. conf:

$ 1s /etc/1ld.so.conf.d/
libc.conf x86_64-1linux-gnu.conf

Céc tép *. conf nay phai bao gom cac duong dan tuyét déi dén cac thu muc thw vién chia sé:

$ cat /etc/ld.so.conf.d/x86_64-1linux-gnu.conf
# Multiarch support

/1ib/x86_64-1inux-gnu
/usr/1ib/x86_64-1inux-gnu

Lénh 1ldconfig ddm nhiém viéc doc cac tép cdu hinh nay, tao tdp hop cac lién két twgng trung
nhu da néi & trén giup dinh vi cac thw vién riéng 1é va cuoi cung la cdp nhat tép bé nhd dém
/etc/1d.so.cache. Do d6, 1dconfig phéi dugc chay moi khi tép cdu hinh dugc thém hodc cap
nhat.

Cac tuy chon hiru ich cho 1dconfig la:

-v, --verbose

Hién thi s6 phién ban thu vién, tén cla tirng thw muc va céac lién két duoc tao:

$ sudo ldconfig -v

/usr/local/lib:

/1ib/x86_64-1inux-gnu:

libnss_myhostname.so.2 -> libnss_myhostname.so.2

libfuse.so0.2 -> libfuse.s0.2.9.7
libidn.so.11 -> libidn.so0.11.6.16
libnss_mdns4.so0.2 -> libnss_mdns4.so0.2
libparted.so.2 -> libparted.so0.2.0.1
(...)

Vi vay, chung ta cé thé thdy dugc cach libfuse.so.2 dugc lién két vai tép doi twong chia sé
thyc té libfuse.so0.2.9.7.

-p, --print-cache

In danh sach cac thu muc va thu vién ttng ctt vién dugc luu trit trong bo nhé dém hién tai:
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$ sudo ldconfig -p
1094 libs found in the cache "/etc/ld.so.cache'
libzvbi.so0.® (1libc6,x86-64) => /usr/1lib/x86_64-1inux-gnu/libzvbi.so.0

libzvbi-chains.so0.@ (libc6,x86-64) => /usr/1ib/x86_64-1linux-gnu/libzvbi-chains.so0.0
libzmg.so.5 (1libc6,x86-64) => /usxr/1ib/x86_64-1inux-gnu/libzmq.so.5
libzeitgeist-2.0.50.0 (libc6,x86-64) => /usr/lib/x86_64-1inux-gnu/libzeitgeist-

2.0.s0.0
(...)

Hay luu y cadch bd nhé dém s dung soname da diéu kién cia cac lién két:

$ sudo ldconfig -p |grep libfuse
libfuse.so0.2 (libc6,x86-64) => /1ib/x86_64-1inux-gnu/libfuse.so.2

Néu liét ké dai /1ib/x86_64-1inux-gnu/libfuse.so.2, ching ta sé& tim thdy tham chiéu dén
tép doi tuwgng chia sé thye té€ libfuse.so.2.9.7 dwgc luu trit trong cung mot thw muc:

$ 1s -1 /1ib/x86_64-1linux-gnu/libfuse.so.2
lrwxrwxrwx 1 root root 16 Aug 21 2018 /1lib/x86_64-1linux-gnu/libfuse.so0.2 ->
libfuse.so0.2.9.7

Vi no yéu cau quyén ghi vao /etc/1d.so.cache (do siéu nguoi dung sé hitu) nén
ta sé phai la siéu nguoi dung hodc st dung sudo dé goi 1dconfig. Dé biét thém
thong tin vé cac khod chuyén ctia 1dconfig, hdy tham khao trang hudng dan cda
no.

NOTE

Ngoai cac tép cau hinh dwgc mé ta & trén, bién moi truong LD_LIBRARY_PATH c6 thé dugc s& dung
dé tam thoi thém duong din mdi cho thu vién chia sé. N6 duwgc tao thanh tir mot tip hop céc thu
muc dugc phin tadch bang diu hai chdm (:) noi cdc thu vién duwgc tra ciu. Vi du: dé thém
/usr/local/mylib vao dudng dan thw vién trong phién vo hién tai, ta c6 thé nhap:

$ LD_LIBRARY_PATH=/usr/local/mylib
Bay gio, ta c6 thé kiém tra gia tri cia no:

$ echo $LD_LIBRARY_PATH
/usr/local/mylib
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Dé thém /usr/local/mylib vao dudng dan thu vién trong phién vo6 hién tai va xuit né sang tat
ca cdc tién trinh con dugc sinh ra tr vé do, ta nhap:

$ export LD_LIBRARY_PATH=/usx/local/mylib

Dé xda bién moi truong LD_LIBRARY_PATH, ta chi can go:
$ unset LD_LIBRARY_PATH

DE lam cho thay déi trd thanh vinh vién, ta co thé viét:
export LD_LIBRARY_PATH=/usr/local/mylib

vao trong mot trong cac tap lénh khdi tao ctia Bash, chdng han nhu /etc/bash.bashrc hoic
~/ .bashrc.

LD_LIBRARY_PATH déi véi cac thu vién chia sé cling giong nhu PATH d6i véi cac tép
NOTE thuc thi duwgc. D€ biét thém théng tin vé cac bién méi trwdong va ciu hinh vo, hay
tham khao cac bai hoc twong &ng.

Tim kiém cac Phan Phu thudc cia mét Tép Thuc thi cu thé

DE tra cttu cac thu vién chia sé theo yéu cau cia mot chwong trinh cu thé, hdy s dung 1énh 1dd,
theo sau 1a duong din tuyét déi tdi chuong trinh. Dau ra sé hién thi duong dan cda tép thw vién
chia sé cling nhu dia chi b nhé hé thap luc phan noi né duogc tai:

$ 1dd /usx/bin/git
linux-vdso.so.1 => (@0x00007ffcbb310000)
libpcre.so.3 => /1ib/x86_64-1inux-gnu/libpcre.so.3 (@x00007f18241eb@0@0)
libz.so0.1 => /1ib/x86_64-1linux-gnu/libz.so.1 (0x00007f1823fd1000)
libresolv.so.2 => /1ib/x86_64-1inux-gnu/libresolv.so.2 (0x0000711823db6000)
libpthread.so.@ => /1ib/x86_64-1inux-gnu/libpthread.so.® (@x00007f1823b99000)
librt.so.1 => /1ib/x86_64-1inux-gnu/librt.so.1 (0x00007f1823991000)
libc.so.6 => /1ib/x86_64-1inux-gnu/libc.so.6 (@0x00007f18235c7000)
/1ib64/1d-1inux-x86-64.s0.2 (0x000071182445b000)

Tuong tw nhu vy, chung ta cé thé s dung 1dd dé tim kiém cac phan phu thudc ctia mot ddi tugng
chia sé:
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$ 1dd /1ib/x86_64-1inux-gnu/libc.so0.6
/1ib64/1d-1inux-x86-64.s0.2 (0x00007fbfed578000)
linux-vdso.so.1 (@x@0007fffb7bf5000)

Vi tuy chon -u (hodc - -unused), 1dd sé in cac phan phu thudc truc tiép khong dugce st dung (néu
chung ton tai):

$ 1dd -u /usr/bin/git

Unused direct dependencies:
/1ib/x86_64-1inux-gnu/libz.so.1
/1ib/x86_64-1inux-gnu/libpthread.so.0
/1ib/x86_64-1inux-gnu/librt.so.1

Ly do cho cac phan phu thudc khéng dugc st dung c6 lién quan dén cac tuy chon dugc trinh lién
két st dung khi xay dung tép nhi phan. Mac du chwong trinh khéng can t¢i mdt thu vién khong
dugc st dung, nd van sé duoc lién két va gdn nhan 1a NEEDED trong thong tin vé tép déi tugng. Ta
c6 thé xem k¥ diéu nay bang cach st dung cac 1énh nhu readelf hodc objdump ma chung ta sé
sém phai 4p dung trong phan bai tap mé rong.
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Bai tap Hu'éng dan
1. Hay chia cac tén thu vién chia sé sau thanh cac phan cda chung:

Tén Tép day du Tén Thw vién Hau t6 so S6 phién ban
linux-vdso.so.1

libprocps.so.6

libdl.so.2

libc.so.6

libsystemd.so.0

1d-1inux-x86-

64.s50.2

2. Ban da phat trién mot phan mém va muon thém mot thu muc thw vién chia sé mdi vao hé
thong cia minh (/opt/lib/mylib). Ban da viét duong dan tuyét d6i clia no trong tép cé tén
mylib.conf.

o Ban nén dat tép nay trong thu muc nao?
- Ban nén chay 1énh nao dé cac thay déi c6 hiéu lyc hoan toan?

3. Ban sé sit dung lénh nao dé liét ké cac thw vién chia sé theo yéu cau ctia kill?
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Bai tap Md rong

1. objdump la mot tién ich dong 1énh hién thi thong tin tlr cac tép doi twong. Hay kiém tra xem no
da dugc cai dat trong hé thong hay chua véi which objdump. Néu chwa thi ban hay cai dat no
ngay bay gio.

- Hay s dung objdump vai tuy chon -p (hodc --private-headers) va grep dé€ in cac phan
phu thudc cia glibc:

- Hay s dung objdump véi tuy chon -p (hodc --private-headers) va grep dé in soname
cua glibc:

- Hay st dung objdump véi tuy chon -p (hodc --private-headers) va grep dé in cac phan
phu thudc ctia Bash:
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

« Thu vién chia sé (hodc thu vién dong) la gi.
» Su khac nhau gitta thu vién chia sé va thu vién tinh.
« Tén cuia cac thu vién chia sé (sonames).

* Cdc vi tri thich hgp danh cho thu vién chia sé trong hé théng Linux, chdng han nhuw /1ib hodc
/usr/1ib.

» Muc dich cta trinh lién két déng 1d. so (hodc 1d-1inux. so).

 Cach dinh cdu hinh duong din thu vién chia sé bing cac tép trong /etc/, ching han nhu
1d.so.conf hoac cac tép trong thu muc 1d.so.conf.d.

* Cach dinh ciu hinh dudng dan thu vién chia sé bing bién moi trudng LD_LIBRARY_PATH.

 C4ch tra cttu cac phan phu thudc thw vién chia sé va thuc thi duoc.
Cac lénh da dugc dung trong bai hoc nay:

1s
Liét ké noi dung thu muc.

cat
Noi cdc tép va in trén dau ra tiéu chuan.
sudo

Yéu cau siéu nguoi dung thyce thi 1énh véi quyén cia quan tri vién hé thong.

ldconfig
binh cau hinh lién két thoi gian chay trinh lién két dong.

echo
Hién thi gia tri ctia bién moi treong.
export

Xuat gia tri ctia bién méi trudong sang voé con.

unset

X6a bién moi truong.

98 | Professiona learning.lpi.org | Bugc cap phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

;;;;;;;;;


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 102.3 Quan ly Thu vién chia sé

ldd
In cac phan phu thudc doi twgng chia sé cia mdt chwong trinh.

readelf

Hién thi thong tin vé cac tép ELF (ELF la viét tat cia executable and linkable format - t&c dinh
dang thyc thi va c6 thé lién két).

objdump
In thong tin ti tép doi twgng.

Version: 2023-10-16 | Budc cap phép theo CCBY-NC-ND 4.0. | learning.lpi.org Professiona | 99

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 102: Cai dat Linux va Quan ly Géi

Pap an Bai tdp Huéng dan

1. Hay chia cac tén thu vién chia sé sau thanh cac phan cda chung:

Tén Tép day du Tén Thw vién Hau t6 so S6 phién ban
linux-vdso.so.1 linux-vdso o) 1
libprocps.so.6 libprocps o) 6
libdl.so.2 libdl o) 2

libc.so.6 libc o) 6
libsystemd.so.0 libsystemd SO 0
1d-1inux-x86- 1d-1inux-x86-64 o) 2

64.s50.2

2. Ban da phat trién mot phan mém va muon thém mot thu muc thw vién chia sé mdi vao hé
thong cia minh (/opt/lib/mylib). Ban da viét duong dan tuyét d6i clia no trong tép cé tén
mylib.conf.

o Ban nén dat tép nay trong thu muc nao?
/etc/1d.so.conf.d
- Ban nén chay 1énh nao dé cac thay déi c6 hiéu luc hoan toan?
ldconfig
3. Ban sé st dung lénh nao dé liét ké cac thu vién chia sé theo yéu cau cda kill?

ldd /bin/kill
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Dap an Bai tap Ma& rong

1. objdump la mot tién ich dong 1énh hién thi thong tin tlr cac tép doi twong. Hay kiém tra xem no
da dugc cai dat trong hé thong hay chua véi which objdump. Néu chwa thi ban hay cai dat no
ngay bay gio.

- Hay s dung objdump vai tuy chon -p (hodc --private-headers) va grep dé€ in cac phan
phu thudc cia glibc:

objdump -p /1ib/x86_64-1inux-gnu/libc.so.6 | grep NEEDED

- Hay s& dung objdump vdi tuy chon -p (hodc --private-headers) va grep dé in soname
cia glibc:

objdump -p /1ib/x86_64-1inux-gnu/libc.so.6 | grep SONAME

- Hay st dung objdump véi tuy chon -p (hodc --private-headers) va grep dé in cac phan
phu thudc ctia Bash:

objdump -p /bin/bash | grep NEEDED

Linux
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Linux
Professional
Institute

102.4 Str dung Trinh quan ly géi Debian
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 102.4

Khoi lwgng
3

Cac linh vwe kién thirc chinh
 Cai dat, nang cap va go cai dat cac goi nhi phan Debian.
 Tim géi chta cac tép hodc thu vién cu thé cé thé dugc cai dat hodc khong.

¢ Nhan thong tin géi nhu phién ban, ndi dung, phan phu thudc, tinh toan ven cta géi va trang
thai cai dat (goi c6 dugc cai dat hay khong).

* Kién thtc veé apt.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung
* /etc/apt/sources.list
* dpkg
* dpkg-reconfigure
* apt-get

* apt-cache

102 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://wiki.lpi.org/wiki/LPIC-1_Objectives_V5.0#102.4_Use_Debian_package_management
https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 102.4 Str dung Trinh quan ly g6i Debian

Linux
Professional
Institute

102.4 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi

Muc tiéu: 102.4 S& dung Trinh Quan 1y G6i Debian
Bai: 1trén1

Gidi thiéu
Rt 1au vé trude khi Linux van con so khai, cach phé bién nhat dé phan phoi phan mém 1a s dung

mot tép nén (thwong la tép luu trit . tar.gz) cing véi ma ngudén ma nguoi dung sé tu gidi nén va
bién dich.

Tuy nhién, khi s6 lwgng va do phic tap ctia phan mém tang lén, nhu cau vé cach phan phoi phan
mém dugc bién dich sin tré nén rat ro rang. Noi cho cung thi khong phai ai cling cé da tai nguyén
vé ca thoi gian 1an vat chédt dé ty bién dich cac dy 4n 16n nhu nhan Linux hodc May chu X.

Ngay sau d6, cac no lyc trong viéc tiéu chudn hda cach phan phoi cdc “g6i” phdn mém nay da tang
1én va cdc trinh quan ly géi dau tién da ra doi. Nhitng cong cu nay giup viéc cai dat, dinh cdu hinh
hodc go bé phan mém khaéi hé théng trd nén dé dang hon rit nhiéu.

Mot trong s6 dé la dinh dang géi Debian (.deb) va cong cu goi cia né (dpkg). Ngay nay, chung

dugc st dung rong rdi khéng chi trén chinh Debian ma con ca trén cac sdn pham phai sinh ctia
Debian nhu Ubuntu va nhitng sdn pham phai sinh tir Ubuntu.

Mot cong cu quan 1y géi khac cling pho bién trén cac hé théng dya trén Debian la Cong cu Goi
Ndng cao (apt). Cong cu nay co6 thé sap xép mot cach hgp 1y cac khia canh cta viéc cai dat, bao tri,
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g0 bd cac gbi va khién cho nhitng tac vu nay trd nén dé dang hon.

Trong bai hoc nay, chung ta sé hoc cach s& dung cd dpkg va apt dé 14y, cai dat, bdo tri va g& bo
phan mém trén hé thong Linux dya trén Debian.

Cong cu Goi Debian (dpkg)

Cong cu Goi Debian (dpkg) 1a tién ich thiét yéu dé cai dat, cdu hinh, bao tri va g& bd cac géi phan
mém trén cac hé thong dua trén Debian. Thao tac co ban nhit 1a cai dat géi .deb va né co thé
duoc thyc hién voi:

# dpkg -i PACKAGENAME

Trong dé PACKAGENAME 1a tén cta tép .deb can cai dat.

Viéc nang cap goi cling dugc x& ly theo cung maot cach. Trudce khi cai dat goi, dpkg sé kiém tra xem
phién ban truéc d6 da ton tai trong hé thong hay chwa. Néu da cd, goi sé dugc nang cap 1én phién
ban mdi. Néu khong, mot ban sao méi sé duoc cai dat.

Xt ly cac Phan Phu thudc

Thong thuwong, mot goi co thé sé phai phu thudc vao cac goi khac dé cé thé hoat dong dugc nhu
mong muén. Vi du: trinh chinh stra hinh anh c6 thé can t6i thu vién dé md tép JPEG hodc mot tién
ich cd thé sé can tdi bd cong cu tién ich nhw Qt hodc GTK cho giao dién ngudi dung ctia né.

dpkg sé kiém tra xem cac phan phu thudc dé da dugc cai dat trén hé thong hay chwa va néu chua
thi viéc cai dat goi sé€ khong thyuc hién dugc. Trong truong hgp nay, dpkg sé liét ké cac goi bi thiéu.
Tuy nhién, né khéng thé ty x& 1y cac phan phu thudc. Viéc tim cac gdi .deb vdi cac phan phu
thudc tuong tng va cai dat chung la tuy thudc vao nguoi dung.

Trong vi du bén duwdi, nguwoi dung dang c6 gang cai dat goi trinh chinh stta video OpenShot nhung
lai bi thiéu mat mot s6 phan phu thudc:

# dpkg -i openshot-qt_2.4.3+dfsgl-1_all.deb
(Reading database ... 269630 files and directories currently installed.)
Preparing to unpack openshot-qt_2.4.3+dfsgl-1_all.deb ...
Unpacking openshot-qt (2.4.3+dfsgl-1) over (2.4.3+dfsgl-1)
dpkg: dependency problems prevent configuration of openshot-qt:
openshot-qt depends on fonts-cantarell; however:
Package fonts-cantarell is not installed.
openshot-qt depends on python3-openshot; however:
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Package python3-openshot is not installed.
openshot-qt depends on python3-pyqt5; however:
Package python3-pyqt5 is not installed.
openshot-qt depends on python3-pyqt5.qtsvg; however:
Package python3-pyqt5.qtsvg is not installed.
openshot-qt depends on python3-pyqt5.qtwebkit; however:
Package python3-pyqt5.qtwebkit is not installed.
openshot-qt depends on python3-zmq; however:
Package python3-zmg is not installed.

dpkg: error processing package openshot-qt (--install):
dependency problems - leaving unconfigured
Processing triggers for mime-support (3.6@ubuntul)
Processing triggers for gnome-menus (3.32.0-lubuntul) ...
Processing triggers for desktop-file-utils (@.23-4ubuntul)
Processing triggers for hicolor-icon-theme (0.17-2)
Processing triggers for man-db (2.8.5-2)
Exrrors were encountered while processing:
openshot-qt

Nhu da trinh bay & trén, OpenShot phu thudc vao cac goéi fonts-cantarell, python3-openshot,
python3-pyqt5, python3-pyqt5.qtsvg, python3-pyqt5.qtwebkit va python3-zmq. Tat ca
nhitng géi nay can duogc cai dat trudce roi maéi cé thé cai dat OpenShot.

G& bo Goi

Dé x6a mot goi, hdy truyén tham s6 -r cho dpkg, theo sau la tén goi. Vi du: 1énh sau sé xda géi
unrar khoi hé thong:

# dpkg -r unrar

(Reading database ... 269630 files and directories currently installed.)
Removing unrar (1:5.6.6-2)

Processing triggers for man-db (2.8.5-2)

Thao tac x6a ciing sé khdi déng viéc kiém tra phan phu thudc va ta sé khong thé xéa dwoc goi trir
khi moi géi khac phu thudc vao goi dé cling bi xéa. Néu van c6 lam nhu vay, ngudi dung sé nhin
dugc thong béo 16i nhu bén dudi:

# dpkg -r p7zip
dpkg: dependency problems prevent removal of p7zip:
winetricks depends on p7zip; however:
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Package p7zip is to be removed.
p7zip-full depends on p7zip (= 16.02+dfsg-6).

dpkg: error processing package p7zip (--remove):
dependency problems - not removing

Errors were encountered while processing:

p7zip

Chung ta c6 thé chuyén nhiéu tén gdi cho dpkg -r dé c6 thé xoa tat ca cung mat luc.

Khi mot géi bi xda, cac tép cdu hinh twong ng sé dugc dé lai trén hé théng. Néu mudn xo6a tdt cd
moi thit dugc lién két véi goi, hay st dung tlty chon -P (purge - thanh loc) thay vi -r.

Ta c6 thé budc dpkg cai dit hodc g& bé mot gdi ngay cd khi cac phan phu thudc
khong duwgc dap wng bang cich thém tham sé --force (nhu trong dpkg -i

NOTE --force PACKAGENAME). Tuy nhién, lam nhu vay rat cé thé sé khién goi da dugc
cai dat hodc tham chi 1a hé thong bi hong. Pirng st dung - - force trir khi ban hoan
toan chac chan vé nhitng gi minh dang lam.

Lay Thong tin Géi
D€ 14y thong tin vé goi .deb (chang han nhu phién ban, kién truc, trinh bao tri, phan phu thudc,

v.v.), hdy st dung Iénh dpkg véi tham s6 - I, theo sau la tén tép cda goi can kiém tra:

# dpkg -I google-chrome-stable_current_amd64.deb
new Debian package, version 2.0.
size 59477810 bytes: control archive=10394 bytes.

1222 bytes, 13 lines control

16906 bytes, 457 lines * postinst #!/bin/sh
12983 bytes, 344 lines * postrm #1/bin/sh
1385 bytes, 42 lines * prerm #1/bin/sh

Package: google-chrome-stable

Version: 76.0.3809.100-1

Architecture: amdé64

Maintainer: Chrome Linux Team <chromium-dev@chromium.org>

Installed-Size: 205436

Pre-Depends: dpkg (>= 1.14.0)

Depends: ca-certificates, fonts-liberation, libappindicator3-1, libasound2 (>= 1.0.16),
libatk-bridge2.0-0 (>= 2.5.3), libatkl.0-0 (>= 2.2.0), libatspi2.0-0 (>= 2.9.90), libc6 (>=
2.16), libcairo2 (>= 1.6.0), libcups2 (>= 1.4.0), libdbus-1-3 (>= 1.5.12), libexpatl (>=
2.0.1), libgccl (>= 1:3.0), libgdk-pixbuf2.0-0@ (>= 2.22.0), libglib2.0-0 (>= 2.31.8),
libgtk-3-0 (>= 3.9.10), libnspr4 (>= 2:4.9-2~), libnss3 (>= 2:3.22), libpango-1.0-0 (>=
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1.14.0), libpangocairo-1.0-0 (>= 1.14.0), libuuidl (>= 2.16), libx11-6 (>= 2:1.4.99.1),
libx11-xcbl, libxcbl (>= 1.6), libxcompositel (>= 1:0.3-1), libxcursorl (>> 1.1.2),
libxdamagel (>= 1:1.1), libxext6, libxfixes3, libxi6 (>= 2:1.2.99.4), libxrandr2 (>=
2:1.2.99.3), libxrenderl, libxssl, libxtst6, lsb-release, wget, xdg-utils (>= 1.0.2)

Recommends: libu2f-udev

Provides: www-browser

Section: web

Priority: optional

Description: The web browser from Google

Google Chrome is a browser that combines a minimal design with sophisticated technology to
make the web faster, safer, and easier.

Liét ké cic G6i da duoc cai dit va Ndi dung Goi

Dé c6 dugc danh sach cac géi dd duwoc cai dat trén hé théng, hdy s dung tuy chon --get
-selections nhu trong dpkg --get-selections. Ta ciing c6 thé nhin danh sach cida tit cé cac
tép dugc cai dat bdi mot géi cu thé bang cach truyén tham sé -L PACKAGENAME cho dpkg nhu
dudi day:

# dpkg -L unrar

/.

/usx

/usr/bin

/usr/bin/unrar-nonfree

/usr/share

/usr/share/doc

/usr/share/doc/unrar
/usr/share/doc/unrar/changelog.Debian.gz
/usr/share/doc/unrar/copyright
/usr/share/man

/usr/share/man/manl
/usr/share/man/manl/unrar-nonfree.1l.gz

Tim ra G6i nao dang s& hiru mét Tép cu thé

Doi khi nguoi dung sé can tim ra géi nao dang s& hitu mot tép cu thé trong hé thong cia minh.
Chung ta cé thé thyc hién diéu nay bang cach s& dung tién ich dpkg-query, theo sau la tham so
-S va duong dan dén tép dugc dé cap:

# dpkg-query -S /usr/bin/unrar-nonfree
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unrar: /usr/bin/unrar-nonfree

Cau hinh lai cac Goéi da duoc cai dat

Khi mot goi dugc cai dat, cé6 mdt budce cau hinh dugce goi la budc sau cai ddt ma trong do, mot tép
1énh sé chay dé thiét 1ap moi thit cin thiét d€ phan mém cé thé chay (nhu quyeén, vi tri cta tép cau
hinh, v.v). Piéu nay ciing c6 thé dit ra mot s6 cdu héi cho nguoi dung veé viéc thiét 1ap cac tuy chon
dé chay phan mém.

Doi khi, do tép cdu hinh bi héng hodc khong dung dinh dang, nguwoi dung cé thé sé muodn khoi
phuc cai dat ctia géi veé trang thai “ban dau”. Hodc c6 thé ho sé mudn thay déi cau tra 16i ma minh
d3 dua ra vé cac cdu hoi cdu hinh ban dau. B thyc hién viéc nay, hdy chay tién ich dpkg-
reconfigure, theo sau la tén goi.

Chuong trinh nay sé sao luu céc tép cau hinh cii, gidi nén tép cadu hinh mdi vao dung thu muyc va
chay tép 1énh sau cai ddt do gbi cung cap (nhu thé goi dang duwoc cai dit Ian dau tién). Hay thi cau
hinh lai géi tzdata bang vi du sau:

# dpkg-reconfigure tzdata

Cong cu Goi Nang cao (apt)

Cong cu Goi Nang cao (APT) 1la mot hé théng quan ly goéi bao gobm mdt bd cong cu giup don gian
hdéa rat nhiéu viéc cai dat, nang cdp, g& bo va quan ly goi. APT cung cap cdc tinh nang nhu kha
nang tim kiém nang cao va xi 1y tw dong cac phan phu thudc.

APT khong phai 1a mot bién phap “thay thé” cho dpkg. Ta c6 thé coi né nhw mét “giao dién nguoi
dung” cé kha nang hop ly hoa cac hoat dong va lap day cac khodng trong trong chic nang cla
dpkg (chang han nhu giai phép x@ ly cac phan phu thudc).

APT sé hoat déng phdéi hop vai cdc kho phan mém chita cac géi c6 san dé cai dit. Cac kho luu triv
nhu vay c6 thé 1a mot may cht cuc bd hodc may cha tlr xa, hodc (it phé bién hon) tham chi la dia
CD-ROM.

Cac ban phan phdi Linux (chang han nhw Debian va Ubuntu) duy tri cdc kho lwu trit cla riéng
ching va cac kho luu trit khac cé thé dugc cac nha phat trién hodc nhéom nguoi dung duy tri dé
cung cdp phan mém khong cd san tir cic kho phan phdi chinh.

C6 rat nhiéu tién ich twong tac véi APT. Nhitng tién ich chinh la:
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apt-get

duogc st dung dé tdi xuéng, cai dat, nang cip hodc xda cac gdi khdi hé théng.

apt-cache
duoc st dung dé thye hién cac hoat dong nhw tim kiém trong chi muc goi.

apt-file

dugc st dung dé tim kiém cac tép bén trong cac goi.

Ngoai ra con c6 mdt tién ich “than thién hon” c6 tén don gian la apt. N6 két hop cac tiy chon dugc
s dung nhiéu nhat la apt-get va apt-cache trong cing mét tién ich. Nhiéu 1énh danh cho apt
sé giong vdi cac 1énh danh cho apt-get; vi vay, trong nhiéu truong hop, ching cé thé duge hoan
do6i cho nhau. Tuy nhién, vi apt khéng dwogc cai dat trén tit cd cac hé thong, nguwoi dung dugc
khuyén khich tim hiéu cach s& dung apt-get va apt-cache.

apt va apt-get cé thé yéu cau két noi mang vi cac goi va chi muc goi cé thé sé can

NOTE NP 5 s
dugc tai xudng t* mot may chu tu xa.

Cap nhat Chi muc Géi

Truwdc khi cai dat hodc nang cap phan mém bang APT, ta nén cip nhat chi muc goi trudc dé truy
xudt thong tin vé cdc géi méi va goi cap nhat. biéu nay dugc thyc hién bang 1énh apt-get, theo
sau la tham s6 update:

# apt-get update

Ign:1 http://dl.google.com/1linux/chrome/deb stable InRelease
Hit:
Hit:
Hit:
Hit:
Hit:
Hit:
Hit:
Hit:
Hit:1@ http://us.archive.ubuntu.com/ubuntu disco-backports InRelease

https://repo.skype.com/deb stable InRelease
http://us.archive.ubuntu.com/ubuntu disco InRelease
http://repository.spotify.com stable InRelease
http://d1l.google.com/linux/chrome/deb stable Release
http://apt.pop-o0s.org/proprietary disco InRelease
http://ppa.launchpad.net/system76/pop/ubuntu disco InRelease
http://us.archive.ubuntu.com/ubuntu disco-security InRelease

O© 00 N4 O U1 b W N

http://us.archive.ubuntu.com/ubuntu disco-updates InRelease

Reading package lists... Done

TIP Thay vi apt-get update, ta cling c6 thé s& dung apt update.
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Cai dat va Go bo cac Goi

Véi chi muc géi dugce cap nhat, bay gio ta da co thé cai dat géi. Biéu nay dwoc thuc hién véi apt-
get install, theo sau la tén ctia géi can cai dat:

# apt-get install xournal
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following NEW packages will be installed:
xournal
@ upgraded, 1 newly installed, @ to remove and 75 not upgraded.
Need to get 285 kB of archives.
After this operation, 1041 kB of additional disk space will be used.

Tuong ty, dé x6a géi, hay st dung apt-get remove, theo sau la tén goi:

# apt-get remove xournal
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following packages will be REMOVED:
xournal
@ upgraded, @ newly installed, 1 to remove and 75 not upgraded.
After this operation, 1041 kB disk space will be freed.
Do you want to continue? [Y/n]

Hay lvu y rang khi cai dat hoac gd bo cac goi, APT sé thyc hién x& Iy ty dong cac phan phu thudc.
biéu nay cé nghia 1a moi géi bo sung can thiét cho géi nguoi dung dang cai dat ciing sé dwoc cai
dat, va cac goi phu thudc vao géi dang bi xda ciing sé bi x6a. APT sé luén hién thi danh sach céc
muc sé dugc cai dat hodc g& bo truwde khi héi xem nguoi dung cd mudn tiép tuc hay khong:

# apt-get remove p7zip

Reading package lists... Done

Building dependency tree

The following packages will be REMOVED:
android-libbacktrace android-libunwind android-libutils
android-libziparchive android-sdk-platform-tools fastboot p7zip p7zip-full

@ upgraded, @ newly installed, 8 to remove and 75 not upgraded.

After this operation, 6545 kB disk space will be freed.

Do you want to continue? [Y/n]
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Hay luu y rang khi mot géi da bi xda, cac tép cau hinh twong ng sé dugc dé lai trén hé théng. bé
x6a goi va bat ky mot tép cau hinh nao, hay st dung tham s6 purge thay vi remove hodc tham sb
remove Vv0i tuy chon - -purge:

# apt-get purge p7zip
hoac
# apt-get remove --purge p7zip
TIP Ban ciling c6 thé sit dung apt install va apt remove.

Stra 16i Phan Phu thudc bi héng

C6 thé sé cd “phan phu thudc bi hong” trén mot hé thong. Diéu nay cé nghia la mot hodc nhiéu goi
da dugc cai dat phu thudc vao cac goi khac chuwa dugce cai dat hoac khong con ton tai nita. biéu
nay co thé xay ra do 16i APT hodc do goi dugc cai dit thd cong.

Dé gidi quyét van dé nay, hdy st dung 1énh apt-get install -f. Lénh nay sé c6 gang “sta
chita” cac goi bi hdng bang cach cai dat cac phan phu thudc bi thiéu, ddm bdo rang tat ca cac goi
déu dugc nhat quan tré lai.

TIP Ban cling c6 thé st dung apt install -f.

Nang cap Goi

APT c6 thé dugc stt dung dé tw ddng nang cdp moi goi di dwoc cai dat 1én phién ban mai nhat cé
san tr kho Iwu trit. Diéu nay c6 thé dugc thyc hién bing 1énh apt-get upgrade. Trudce khi chay
no, hay ciap nhat chi muc géi bang apt-get update trudc tién:

# apt-get update

Hit:1 http://us.archive.ubuntu.com/ubuntu disco InRelease

Hit:2 http://us.archive.ubuntu.com/ubuntu disco-security InRelease
Hit:3 http://us.archive.ubuntu.com/ubuntu disco-updates InRelease
Hit:4 http://us.archive.ubuntu.com/ubuntu disco-backports InRelease
Reading package lists... Done

# apt-get upgrade
Reading package lists... Done
Building dependency tree
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Reading state information... Done

Calculating upgrade... Done

The following packages have been kept back:
gnome-control-center

The following packages will be upgraded:
cups cups-bsd cups-client cups-common cups-core-drivers cups-daemon
cups-ipp-utils cups-ppdc cups-server-common firefox-locale-ar (...)

74 upgraded, @ newly installed, @ to remove and 1 not upgraded.

Need to get 243 MB of archives.

After this operation, 30.7 kB of additional disk space will be used.
Do you want to continue? [Y/n]

Phan tom tat & cudi dau ra sé cho ta biét cé bao nhiéu goi sé dugc nang cdp, bao nhiéu géi sé duoc
cai dat, go bo hoac gitt lai, tong kich thwdce tdi xuéng va dung lwgng dia bo sung sé can dé hoan tat
thao tac. D€ hoan thanh nang cép, ta chi can tra 10i Y va doi apt-get hoan thanh nhiém vu cia
no.

DEé ning cdp mot goéi duy nhat, chi cin chay apt-get upgrade, theo sau la tén géi. Nhu trong
dpkg, apt-get trudc tién sé kiém tra xem phién ban trudc cta goi da dugc cai dat chuwa. Néu da
dugc cai dat, goi sé dugc nang cap 1én phién ban mdi nhat hién cé trong kho luu trit. Néu khong,
mot ban sao madi sé duoc cai dat.

TIP Ban ciing c6 thé sit dung apt upgrade va apt update.

Bo nhé Dém Cuc bo

Khi cai dat hodc cap nhat mot géi, tép .deb tuwong ing sé dugc tai xuéng thw muc bo nhé dém cuc
b0 truwdce khi goi dugc cai dat. Theo mac dinh, thw muc nay la /var/cache/apt/archives. Cac tép
da tdi xuéng mot phan sé dugc sao chép vao /var/cache/apt/archives/partial/.

Khi cai dat va nang cdp cdc goi, thw muc bé nhd dém co thé sé kha 16n. DE 1ay lai dung lugng, ta cé
thé 1am trong bo nhd dém béang cach s dung 1énh apt-get clean. Thao tac nay sé xéa noi dung
cla cac thuw muc /var/cache/apt/archives va /var/cache/apt/archives/partial/.

TIP Ban ciing c6 thé st dung apt clean.
Tim kiém Goi

Tién ich apt-cache c6 thé dugc st dung dé thyc hién céc thao tac trén chi muc géi (ching han
nhu tim kiém mot géi cu thé hoac liét ké ra géi nao dang chira mot tép cu thé).
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D€ tién hanh tim kiém, hay s dung apt-cache search, theo sau 1a mau tim kiém. Dau ra sé la
danh sach tit c cac géi c6 chira mau, cé thé 1a trong tén géi, mo ta hoidc tép dugc cung cip.

# apt-cache search p7zip

liblzma-dev - XZ-format compression library - development files

liblzma5 - XZ-format compression library

forensics-extra - Forensics Environment - extra console components (metapackage)
p7zip - 7zr file archiver with high compression ratio

p7zip-full - 7z and 7za file archivers with high compression ratio

p7zip-rar - non-free rar module for p7zip

Trong vi du trén, muyc nhdp 1liblzma5 - XZ-format compression library duong nhu khong
khép véi mau. Tuy nhién, néu chung ta hién thi day dd thong tin (bao gbm cd mo td) cho géi bang
tham s6 show, ta sé tim thady mau & do:

# apt-cache show liblzma5

Package: liblzma5

Architecture: amd64

Version: 5.2.4-1

Multi-Arch: same

Priority: required

Section: 1libs

Source: xz-utils

Origin: Ubuntu

Maintainer: Ubuntu Developers <ubuntu-devel-discuss@lists.ubuntu.com>

Original-Maintainer: Jonathan Nieder <jrnieder@gmail.com>

Bugs: https://bugs.launchpad.net/ubuntu/+filebug

Installed-Size: 259

Depends: libc6 (>= 2.17)

Breaks: liblzma2 (<< 5.1.1alpha+20110809-3~)

Filename: pool/main/x/xz-utils/liblzma5_5.2.4-1_amd64.deb

Size: 92352

MD5sum: 223533a347dc76a8cc9445cfc6146ec3

SHA1: 8edl14092fblcaecfebc556fdad745ele74ba5a67

SHA256: 01020b5a0515dbc9a7c@0b464a65450F788b0258c3fbb733ecad043815124800
Homepage: https://tukaani.org/xz/

Description-en: XZ-format compression library

XZ is the successor to the Lempel-Ziv/Markov-chain Algorithm
compression format, which provides memory-hungry but powerful
compression (often better than bzip2) and fast, easy decompression.

The native format of liblzma is XZ; it also supports raw (headerless)
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streams and the older LZMA format used by lzma. (For 7-Zip's related
format, use the p7zip package instead.)

Chung ta c6 thé sit dung biéu thitc chinh quy v6i mau tim kiém cho phép thyuc hién cdc tim kiém
mang tinh phitc tap (va chinh xac) cao. Tuy nhién, viéc nay nam ngoai pham vi ctia bai hoc nay.

Ban ciling c6 thé sit dung apt search thay vi apt-cache search va apt show thay

TIP
viapt-cache show.

Danh sach Nguén

APT s dung danh sdch cdc ngudén dé biét dwgc noi nhan cac gdi. Danh sach nay dugc luu triv
trong tép sources.list nam bén trong thw muc /etc/apt. Tép nay cé thé dugc chinh sita tryc
tiép bang mot trinh soan thdo van ban nhw vi, pico, nano hodc bang cac tién ich d6 hoa nhw
aptitude hodc synaptic.

M6t dong dién hinh bén trong sources.list sé giong nhu sau:
deb http://us.archive.ubuntu.com/ubuntu/ disco main restricted universe multiverse

Cu phép sé 1a loai luru trit, URL, ban phan phéi va mot hodc nhiéu thanh phan, trong do:

Archive type
Mot kho Iuwu trit ¢ thé chira cac géi cd phan mém san sang dé chay (géi nhi phéan, loai deb)
hodc cé ma nguon ciia phan mém nay (g6i nguén, ma deb-sxc). Vi du trén cung cap cac géi nhi
phéan.

URL
URL cho kho lvu tri.

Distribution
Tén (hodc tén ma) cho ban phan phdi ma cac géi dwgc cung cip. Mot kho lwu trit ¢6 thé lwu trix
cac goéi danh cho nhiéu ban phan phoi. Trong vi du trén, disco la tén ma cda Ubuntu 19.04
Disco Dingo.

Components
Mobi thanh phan sé dai dién cho mét tdp hop cac goi. Cac thanh phin nay c6 thé sé khac nhau
tuy vao tung ban phan phoi Linux. Vi du: trén Ubuntu va cac san pham phai sinh cta nd, ching
sé la:
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main

chtra céc géi ma nguén md dwgc hd trg chinh thikc.

restricted
chtta phan mém nguén déng dugce ho trg chinh thic (chang han nhu trinh diéu khién thiét
bi cho thé d6 hoa).

universe

chtra phdn mém ma nguén maé do cong dong duy tri.

multiverse
chira phan mém khong dugc hd trg ¢6 bang sang ché hoidc 1a ngubén dong.
Trén Debian, cdc thanh phan chinh la:

main
bao gom cac goi tuan thd Nguyén tac Phan mém Ty do ctia Debian (DFSG) va khong dua vao
phan mém ngoai vi nguyén tac nay dé hoat dong. Cac goi dugc bao gom & day dugc coi la
mot phan ctia ban phan phdoi Debian.

contrib

chwa cac goi tudn theo DFSG nhung phu thudc vao cac goi khac khong co trong main.

non-free
chwra cac géi khong tuan tha DFSG.

security
chtra cac ban cap nhat bao mat.

backports

chwra cac phién ban mai hon cda cac géi nam trong main.

Chu ky phat trién ctia cac phién ban Debian 6n dinh 1a kha dai (khodng hai nim) va diéu nay dam
bdo rang nguoi dung cé thé nhan dwgc cac goi cap nhat mdi nhat ma khong phai stta d6i kho luu
trit 161 chinh.

Ban cé thé tim hiéu thém vé Nguyén tdc Phan mém Tuw do ctia Debian tai:

https://www.debian.org/social contract#guidelines

Dé thém mot kho luwu trit mai dé 14y cac goi, ta chi can thém dong tuwong wng (thuong duoc cung
cap badi nguoi duy tri kho lwu trit) vao cudi sources.list, lvu tép va tai lai chi muc géi bang
apt-get update. Sau dd, cac géi trong kho lwru trit mai sé cé san dé co thé cai dit bang apt-get

NOTE
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install.

Hay nhé rang cac dong bat dau bang ky tu # sé duoc coi la chu thich va bi bd qua.

Thu muc /etc/apt/sources.list.d

Bén trong thu muc /etc/apt/sources.list.d, ta cd thé thém cac tép c6 kho lwu trit bo sung dé
APT st dung ma khong can stta dbi tép /etc/apt/sources.list chinh. Pay la nhitng tép van
ban don gidn va cé cung cu phap dugc mo ta ¢ trén cling nhu phan mé rong tép . list.

Ta c6 thé thidy duwoc ndéi dung cha tép céd tén /etc/apt/sources.list.d/buster-
backports.list & dudi day:

deb http://deb.debian.org/debian buster-backports main contrib non-free
deb-src http://deb.debian.org/debian buster-backports main contrib non-free

Liét ké Noi dung Géi va Tim kiém Tép

Ta c6 thé st dung tién ich c6 tén apt-file dé thyc hién nhiéu thao tac hon trong chi muc géi (vi
du nhu liét ké noi dung ctia mot géi hodc tim goi chira mot tép cu thé). Tién ich nay cé thé 1a chuwa
duogc cai diat mac dinh trong moi hé théng. Trong trudng hop nay, thong thuong, ching ta cé thé
cai dat n6 bang cach s dung apt-get:

# apt-get install apt-file
Sau khi cai dat, nguoi dung sé can cdp nhat bo nhd dém goi duoc s dung cho apt-file:
# apt-file update

Viéc nay thuong chi mat vai gidy. Sau do, apt-file da san sang dé s dung.

DéE liét ké noi dung ctia mot géi, hdy sit dung tham s6 1ist, theo sau la tén goi:

# apt-file list unrar

unrar: /usr/bin/unrar-nonfree

unrar: /usr/share/doc/unrar/changelog.Debian.gz
unrar: /usr/share/doc/unrar/copyright

unrar: /usr/share/man/manl/unrar-nonfree.l.gz
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TIP Ban cling c6 thé sit dung apt list thay viapt-file list.

Chung ta c6 thé tim kiém tat ca cac goi cho mot tép bang tham sé search, theo sau la tén tép. Vi
du: néu muén biét géi nao cung cap tép cé tén 1ibSDL2. so, ta ¢ thé st dung:

# apt-file search 1ibSDL2.so
libsdl2-dev: /usr/1lib/x86_64-1inux-gnu/1ibSDL2.so

Cau tra 1oila goi 1ibsd12-dev, cung cap tép /usr/1ib/x86_64-1inux-gnu/1ibSDL2. so.

Su khéc biét gitta apt-file search va dpkg-query la apt-file search cling sé tim kiém ca
cac gbi da bi go cai dat, trong khi dpkg-query chi c6 thé hién thi cac tép thudc géi da dugc cai dat.
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Bai tdp Huéng dan

1. Lénh dé cai dat géi c6 tén package.deb bang cach s dung dpkg la gi?
2. Bang cach st dung dpkg-query, hay tim goi chira tép c6 tén 7zr.1.gz.

3. Ban c6 thé x6a goi c6 tén unzip khoi hé thong bang cach s dung dpkg -r unzip néu géi
file-roller phu thudc vao goi dé khong? Néu khong, cach t6t nhat dé lam diéu nay la gi?

4. Bang cach st dung apt-file, lam cach nao dé co thé tim ra géi nao chira tép unrar?

5. Bang cach s dung apt-cache, 1énh hién thi théng tin cho géi gimp la gi?
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N o ~ pd ”~
Bai tap Mo rong
1. Hay xét mdt kho lwu trit chia cdc géi ngudn Debian danh cho ban phéan phéi xenial dugc luwu

trit tai http://us.archive.ubuntu.com/ubuntu/ vé&i cdc géi danh cho thanh phan
universe. Dong twong wng sé dugc thém vao /etc/apt/sources.list la gi?

2. Trong khi bién dich chuwong trinh, ban gap phai thong bao 16i cho biét rang tép tiéu dé zzip-
io.h khong c6 trong hé thong. Lam cach nao dé cé thé tim ra géi nao cung cap tép dé?

3. Lam cach nao dé c6 thé bd qua cadnh bdo phu thudc va x6a géi bang cach st dung dpkg ngay ca
khi c6 cac go6i phu thudc vao goi dé trong hé thong?

4. Lam cach nao dé c6 thé nhan thém théng tin vé géi c6 tén midori bing cach s dung apt?

5. Trwdc khi cai dat hoac cap nhat cac goi bang apt, ban nén s dung 1énh nao dé dam bao rang
chi muc géi dugc cap nhat?
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

 Cach st dung dpkg dé cai dat va g bé cac gai.

» Cach liét ké cac goi da dugc cai dat va noi dung goi.

 Cach cau hinh lai goi da dugc cai dat.

* apt la gi va cach cai dat, nang cap va xda cac goi bang cach st dung né.

* Cach st dung apt-cache dé tim kiém céc goi.

» Cachtép /etc/apt/sources.list hoat dong.

 Cach st dung apt-file dé hién thi ndi dung cia mét géi hodc cach tim géi nao chira mot tép
cu thé.

Cac lénh sau da dugc thao luan trong bai hoc nay:

dpkg -1i
Cai dat mot géi hodc danh sach cac goi dugc phan tach bang diu cach.

dpkg -r
X6éa gbi hodc danh sach goi dugc phan tach bang dau cach.

dpkg -I
Kiém tra mot goi, cung cdp théng tin chi tiét vé phan mém ma no cai dat va moi phan phu
thuoc can thiét.

dpkg --get-selections
Liét ké moi g6i ma dpkg da dugc cai dat trén hé thong.

dpkg -L

In ra danh sach moi tép ma mat goi cu thé cai dat.

dpkg-query
Vi tén tép dugce chi dinh, 1énh nay sé in ra géi da duoc cai dat tép.

dpkg-reconfigure
Lénh nay sé chay lai tép 1énh sau cai ddt géi dé quan tri vién co6 thé thyc hién cac diéu chinh
cadu hinh cho qua trinh cai dat cia géi.
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apt-get update
Lénh nay sé cip nhat chi muc gdi cuc bo dé khdp voi nhirng gi ¢ san trong kho Iuu trit dugc
dinh cdu hinh trong thu muc /etc/apt/.

apt-get install
Lénh nay sé tai xuéng mot goi tr mot kho luwu tri tr xa va cai dat né cung véi cac phan phu
thudc cia né. N6 cling c6 thé dugce s dung dé cai dat mot géi Debian dd dugc tai xudng.

apt-get remove
Lénh nay sé g& cai dat cac goi da chi dinh khaéi hé thong.

apt-cache show
Giéng nhu 1énh dpkg -1I,1énh nay cé thé duoc st dung dé hién thi chi tiét vé mot gdi cu thé.

apt-cache search

Lénh nay sé tim kiém co s& dit liéu dugc luu trong b6 nhé dém APT cuc bo ctia ban dé tim mot
goi cu thé.

apt-file update

Lénh nay sé cap nhit bo nhd dém goi dé 1énh apt-file cé thé truy van ndi dung ctia né.

apt-file search
Lénh nay sé tim kiém xem mot tép dugc bao gom trong géi nao. Mot danh sach tat ca cac goi
chita mau sé duoc tra ve.

apt-file list
Lénh nay duoc st dung dé liét ké noi dung cia mot goi giong nhu 1énh dpkg -L.
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b

1.

2.

3.

ap an Bai tap Huéng dan
Lénh dé cai dat goi c6 tén package . deb bang cach st dung dpkg la gi?
Truyén tham s6 -1i cho dpkg:

# dpkg -i package.deb

Bang cach s dung dpkg-query, hay tim géi chira tép c6 tén 7zr.1.gz.

Thém tham s6 -S vao dpkg-query:
# dpkg-query -S 7zr.1.gz

Ban cd thé x6a gbi c6 tén unzip khéi hé thong bang cach s dung dpkg -r unzip néu goi
file-rollexr phu thudc vao goi dé khong? Néu khong, cach t6t nhat dé lam diéu nay la gi?

Khong. dpkg sé khong x 1y cadc phan phu thudc va sé khong cho phép ban xéa géi néu mot géi
da dugc cai dat khac phu thudc vao goi dé. Trong vi du nay, trudc tién, ban c6 thé xoa file-
roller (giad s& khong cé gi phu thudc vao no) va sau dé la unzip, hodc la x6a ca hai cung lic
VOi:

# dpkg -r unzip file-roller

Lam cach nao dé c6 thé tim ra géi nao chwa tép /usr/bin/unrar bang cach st dung tién ich
apt-file?

St dung tham s6 search, theo sau la duwong dan (hoic tén tép):
# apt-file search /usx/bin/unrar

Bing cach st dung apt-cache, 1énh hién thi thong tin cho géi gimp la gi?

St dung tham s show, theo sau la tén géi:

# apt-cache show gimp
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Dap an Bai tap Ma& rong

1. Hay xét mot kho luu trit chira cadc géi nguon Debian danh cho ban phan phéi xenial dugc luu
trit tai http://us.archive.ubuntu.com/ubuntu/ vé&i cdc géi danh cho thanh phan
universe. Dong twong wng sé dugc thém vao /etc/apt/sources.list la gi?

Cac gbi nguon thudc loai deb-sxc; vi vay, dong twong ng phai la:
deb-src http://us.archive.ubuntu.com/ubuntu/ xenial universe

Dong nay ciing cé thé dugc thém vao bén trong tép . list trong /etc/apt/sources.list.d/.
Tén s& tuy thudc vao ban nhung no6 phai c6 tinh mé ta, chang han nhuw xenial_sources.list.

2. Trong khi bién dich chuwong trinh, ban gap phai thong bao 16i cho biét rang tép tiéu dé zzip-
io.h khong c6 trong hé thong. Lam cach nao dé cé thé tim ra géi nao cung cap tép dé?

St dung apt-file search dé tim gdi nao chira tép khéng co trong hé thong:
# apt-file search zzip-io.h
3. Lam cach nao dé c6 thé bd qua canh bdo phu thudc va xdéa goi bang cach st dung dpkg ngay ca
khi c6 cac go6i phu thudc vao goi dé trong hé thong?

Tham so --force cé thé dugc st dung, nhung ban khéng bao gio nén thuc hién diéu nay trir
khi ban biét chinh xdc minh dang lam gi vi n6 c6 rui ro 16n (hé thong sé & trang thai khong nhat
quan hodc “bi héng”).

4. Lam cach nao dé c6 thé nhan thém théng tin vé géi c6 tén midori bing cach s dung apt?

St dung apt-cache show, theo sau la tén géi:
# apt-cache show midori

5. Trwdc khi cai dat hoac ciap nhat cac goi bang apt, ban nén s dung 1énh nao dé dam bao rang
chi muc géi duwgc cap nhat?

apt-get update nén dugc st dung. Thao tac nay sé tai xuéng cac chi muc géi méi nhat tir kho
lwu trt dwgc md td trong tép /etc/apt/sources.list hodc trong thuw muc
/etc/apt/sources.list.d/.
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Linux
Professional
Institute

102.5 Str dung Trinh quan ly géi RPM va YUM
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 102.5

Khoi lwgng
3

Cac linh vwe kién thirc chinh
* Cai dat, cai dat lai, nang cap va g& bd cac goi bang RPM, YUM va Zypper.
¢ Nhan thong tin vé cac géi RPM nhu phién ban, trang thai, phan phu thudc, tinh toan ven va
chit ky.
 Xac dinh cac tép ma mot géi cung cdp cling nhu tim xem mot tép cu thé dén tir gdi nao.
¢ Kién thic vé dnf.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung
o rpm
* rpm2cpio
* /etc/yum.conf
* /etc/yum.repos.d/
* yum

* Zypper
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Linux
Professional
Institute

102.5 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi

Muc tiéu: 102.5 S& dung Trinh Quan ly géi RPM va YUM
Bai: 1trén1

Gidi thiéu
Rt 1au vé trude khi Linux van con so khai, cach phé bién nhat dé phan phoi phan mém 1a s dung
mot tép nén (thuong la tép lvu trit . tar.gz) véi ma ngudn ma ta sé ty gidi nén va bién dich.

Tuy nhién, khi s6 lwgng va do phic tap ctia phan mém tang lén, nhu cau vé cach phan phoi phan
mém dugc bién dich sin trd nén rat ro rang. Noi cho cung thi khong phai ai cling cé da tai nguyén
vé ca thoi gian 1an vat chédt dé ty bién dich cac dy 4n 16n nhu nhan Linux hodc May chu X.

Ngay sau d6, cac no lyc trong viéc tiéu chudn hda cach phin phoi céc “g6i” phdn mém nay da tang
1én va cdc trinh quan ly géi dau tién da ra doi. Nhitng cong cu nay giup viéc cai dat, dinh cdu hinh
hodc go bé phan mém khaéi hé théng tréd nén dé dang hon rit nhiéu.

M6t trong s6 d6 1a Trinh Qudn ly Géi RPM va cong cu twong &ng cia noé (rpm) dwgc phat trién bai
Red Hat. Ngay nay, chung dugc s& dung rong radi khong chi trén chinh Red Hat Enterprise Linux
(RHEL) ma con ca trén cac thé hé sau ctia n6é nhu Fedora, CentOS, Oracle Linux va cac ban phan
phoi khac (nhu openSUSE) va tham chi ca cac hé diéu hanh khac (nhw AIX cia IBM).

Céc cong cu quan ly géi khac pho bién trén cac ban phan phéi twong thich véi Red Hat 1a yum
(YellowDog Updater Modified), dnf (Dandified YUM) va zypper. Nhitng cong cu nay c6 thé sap xép
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mot cach hgp ly nhiéu khia canh cta viéc cai dat, bao tri va g& bd cac goi, khién cho viéc quan ly
goi tré nén dé dang hon.

Trong bai hoc nay, ching ta sé hoc cach s& dung rpm, yum, dnf va zypper dé lay, cai dat, quan ly
va g& bd phan mém trén hé thong Linux.

Mic du st dung cung mot dinh dang goi nhung gitta cdc ban phan phéi van co
nhitng diém Kkhéc biét cuc bo. Vi vay, mot géi dugc tao riéng cho openSUSE c6 thé

NOTE sé khong hoat dong dugc trén hé thong RHEL va nguoc lai. Khi tim kiém cac goi,
hay ludén kiém tra tinh twong thich va c6 gang tim mot goi phut hgp nhat véi ban
phan phoi cda ban néu co thé.

Trinh Quan ly Géi RPM (rpm)

Trinh Quan 1y G6i RPM (xrpm) l1a cong cu thiét yéu dé quan 1y cac géi phan mém trén cac hé thong
dua trén (hoadc dugc dan xudt tir) Red Hat.

Cai dat, nang cap va g& bo cac Goi
Hoat dong co ban nhat 1a cai dat mot goi. Viéc nay co thé duoc thye hién voi:

# rpm -i PACKAGENAME

Trong dé PACKAGENAME 1a tén ctia géi . rpm can cai dat.

Néu da c6 phién ban trwdc cla gdi trén hé thong, ta c6 thé nang cap 1én phién bdn mdi hon bang
tham so -U:

# rpm -U PACKAGENAME

Néu khong c6 phién ban nao dugc cai dat trude do thi mot ban sao mdi sé duwoc cai dat. Pé tranh
diéu nay va chi nang cap goi da duoc cai ddt, hay st dung tuy chon -F.

Trong cd hai thao téc, ta c6 thé thém tham s6 -v dé nhan dau ra chi tiét (thong tin khac duoc hién
thi trong qua trinh cai dit) va -h dé in cac ddu thing (#) dudi dang hé trg trec quan nham theo
doi tién trinh cai dat. Nhiéu tham so c6 thé dugc két hgp thanh mét; vi vay, rpm -i -v -h ciling
giong nhw rpm -ivh.

Dé x6a mot gbi da dwgc cai dat, hay truyén tham so -e (nhu trong “erase”) cho rpm, theo sau la tén
cla goéi can xoa:
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# rpm -e wget
Néu goi da dugc cai dit phu thudc vao goi bi xéa, ngwoi dung sé nhin dugce thong bao 16i:

# rpm -e unzip
error: Failed dependencies:
/usr/bin/unzip is needed by (installed) file-roller-3.28.1-2.el7.x86_64

DE hoan tat thao tac, trudce tién ta can xda cac goi phu thudc vao goéi minh muén xda (trong vi du
trén la file-roller). Ta c6 thé chuyén nhiéu tén géi cho rpm -e dé xéa nhiéu géi cuing mat luc.

Xt ly cac Phan Phu thudc

Thong thuwong, mot goi co thé sé phai phu thudc vao cac goi khac dé cé thé hoat dong dugc nhu
mong muén. Vi du: trinh chinh sa hinh dnh c6 thé can tgi thu vién dé ma tép JPEG, hodc mot tién
ich c6 thé sé can tdi bd cong cu tién ich nhw Qt hodc GTK cho giao dién ngudi dung ctia né.

rpm sé kiém tra xem cac phan phu thudc dé da dugc cai dat trén hé thong hay chua va néu khong
thi né sé khong cai dat géi. Trong truong hop nay, rpm sé liét ké nhitng gi con thiéu. Tuy nhién, né
khong thé ty xtt 1y cac phan phu thudc.

Trong vi du bén duwdi, nguoi dung da cé gang cai dat géi cho trinh chinh sita &nh GIMP nhung lai
bi thiéu mot s6 phan phu thudc:

# rpm -i gimp-2.8.22-1.el17.x86_64.xrpm

error: Failed dependencies:
babl(x86-64) >= ©0.1.10 is needed by gimp-2:2.8.22-1.e17.x86_64
gegl(x86-64) >= 0.2.0 is needed by gimp-2:2.8.22-1.e17.x86_64
gimp-1ibs(x86-64) = 2:2.8.22-1.el7 is needed by gimp-2:2.8.22-1.el7.x86_64
libbabl-0.1.50.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgegl-0.2.s50.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimp-2.0.50.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimpbase-2.0.s0.0() (64bit) is needed by gimp-2:2.8.22-1.el17.x86_64
libgimpcolor-2.0.s0.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimpconfig-2.0.s0.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimpmath-2.0.s0.0() (64bit) is needed by gimp-2:2.8.22-1.el17.x86_64
libgimpmodule-2.0.s50.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimpthumb-2.0.s0.0() (64bit) is needed by gimp-2:2.8.22-1.e17.x86_64
libgimpui-2.0.50.0() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libgimpwidgets-2.0.s0.@() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libmng.so.1() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
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libwmf-0.2.s0.7()(64bit) is needed by gimp-2:2.8.22-1.el7.x86_64
libwmflite-0.2.s0.7() (64bit) is needed by gimp-2:2.8.22-1.el7.x86_64

Nguoi dung cé thé tim cac goi . rpm vdi cac phan phu thudc tuwong ¥ng va cai dat chung. Cac trinh
quan 1y géi nhw yum, zypper va dnf cé cac cdng cu co thé cho biét goi nao cung cdp mot tép cu thé.
Nhitng diéu dé sé dugc thao luan trong phan sau cia bai hoc nay.

Liét ké cac G6i da duoc cai dat

DEé c6 danh sach tit cd cac goi da duwogc cai dat trén hé thong, hdy s dung rpm -ga ("qa" c6 thé
dugc hiéu la query all - titc “truy van tat ca”).

# rpm -qa
selinux-policy-3.13.1-229.el7.noarch
pciutils-1ibs-3.5.1-3.el17.x86_64
redhat-menus-12.0.2-8.el7.noaxch
grubby-8.28-25.e17.x86_64
hunspell-en-0.20121024-6.el7.noaxch
dejavu-fonts-common-2.33-6.el7.noarch
x0rg-x11-drv-dummy-0.3.7-1.el17.1.x86_64
libevdev-1.5.6-1.el17.x86_64

[...]

Lay Thong tin Géi

DE& nhan thong tin vé mot géi da dwoc cai ddt (chang han nhu s6 phién ban, kién tric, ngay cai dat,
trinh dong gdéi, tom tat, v.v.), hdy s& dung rpm vai cac tham s6 -qi ("qi" c6 thé duoc hiéu 1a query
info - titc " “truy van théng tin *"), theo sau la tén géi. Vi du:

# rpm -qi unzip

Name 1 unzip
Version . 6.0
Release . 19.el17

Architecture: x86_64
Install Date: Sun 25 Aug 2019 ©05:14:39 PM EDT

Group : Applications/Archiving

Size 1 373986

License : BSD

Signature : RSA/SHA256, Wed 25 Apr 2018 07:50:02 AM EDT, Key ID 24c6a8a7f4a80eb5

Source RPM : unzip-6.0-19.el7.src.rpm
Build Date : Wed 11 Apr 2018 ©1:24:53 AM EDT
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Build Host : x86-@1.bsys.centos.org
Relocations : (not relocatable)

Packager : CentOS BuildSystem <http://bugs.centos.org>
Vendor : Cent0S

URL : http://www.info-zip.oxrg/UnZip.html

Summary : A utility for unpacking zip files
Description :

The unzip utility is used to list, test, or extract files from a zip
archive. Zip archives are commonly found on MS-DOS systems. The zip
utility, included in the zip package, creates zip archives. Zip and
unzip are both compatible with archives created by PKWARE(R)'s PKZIP
for MS-DOS, but the programs' options and default behaviors do differ
in some respects.

Install the unzip package if you need to list, test or extract files from
a zip archive.

DE c6 danh sach cac tép bén trong mot goi da duwoc cai ddt, hay st dung tham so -ql ("ql" c6 thé
duogc hiéu l1a query list - titc “truy van danh sach”), theo sau la tén goi:

# xrpm -ql unzip

/usr/bin/funzip

/usr/bin/unzip

/usx/bin/unzipsfx
/usr/bin/zipgrep
/usx/bin/zipinfo
/usr/share/doc/unzip-6.0
/usr/share/doc/unzip-6.0/BUGS
/usr/share/doc/unzip-6.0/LICENSE
/usr/share/doc/unzip-6.0/README
/usxr/share/man/manl/funzip.1l.9z
/usr/share/man/manl/unzip.1l.g9z
/usr/share/man/manl/unzipsfx.1l.gz
/usr/share/man/manl/zipgrep.l.gz
/usxr/share/man/manl/zipinfo.1.gz

Néu muodn 1ay thong tin hodc danh sach tép tr géi chwa dugc cai dat, ta chi can thém tham so -p
vao cac lénh & trén, theo sau la tén ctia tép RPM (FILENAME). Vi vay, rpm -qi PACKAGENAME tré&
thanh rpm -qip FILENAME va rpm -ql PACKAGENAME sé tr¢ thanh rpm -qlp FILENAME nhuw
dugc minh hoa bén duéi.

# rpm -qip atom.x86_64.xpm
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Name . atom
Version 0 1.40.0
Release 0.1

Architecture: x86_64
Install Date: (not installed)

Group : Unspecified
Size : 570783704
License : MIT
Signature . (none)

Source RPM : atom-1.40.0-0.1.src.xpm
Build Date : sex @9 ago 2019 12:36:31 -03
Build Host : b@lbbeaf3a88

Relocations : /usr

URL : https://atom.io/
Summary : A hackable text editor for the 21st Century.
Description :

A hackable text editor for the 21st Century.

# rpm -qlp atom.x86_64.xpm

/usr/bin/apm

/usr/bin/atom
/usr/share/applications/atom.desktop
/usr/share/atom

/usr/share/atom/LICENSE
/usr/share/atom/LICENSES.chromium.html
/usr/share/atom/atom

/usr/share/atom/atom.png
/usr/share/atom/blink_image_resources_200_percent.pak
/usr/share/atom/content_resources_200_percent.pak
/usr/share/atom/content_shell.pak

(listing goes on)

Tim ra G6i nao s& hiru mot Tép cu thé
Dé biét goi da dwgc cai dat nao s hitu mot tép cu thé, hay s dung -qf (gf' c6 thé duoc hiéu la

query file - titc “truy van tép”), theo sau la dudng dan day du téi tép:

# rpm -qf /usr/bin/unzip
unzip-6.0-19.e17.x86_64
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Trong vi du trén, tép /usr/bin/unzip thudc vé géi unzip-6.0-19.el7.x86_64.

Trinh Cap nhéat YellowDog da sira ddi (YUM)

yum ban dau dugc phat trién dudi cai tén Trinh Cdp nhat Yellow Dog (YUP) - m6t cong cu dé quan
1y goi trén ban phan phoi Yellow Dog Linux. Theo thoi gian, né da dwgc phat trién dé quan ly cac
g6i trén cac hé thong dua trén RPM khéac nhu Fedora, CentOS, Red Hat Enterprise Linux va Oracle
Linux.

Vé mat chtc nang, n6 cling twong ty nhu tién ich apt trong cac hé thong dya trén Debian trén
phuong dién c6 thé tim kiém, cai dat, cip nhat, x6a cac goi va tw déng x 1y cac phan phu thudc.
yum c6 thé dugc st dung dé cai dat mot goi duy nhét hodc dé nang cip toan bo hé thong cuing mot
luc.

Tim kiém Gaéi

DE cai dat mot gdi, ta can biét tén cta nd. Doi véi dieu nay, ta cé thé thyce hién tim kiém vai yum
search PATTERN, trong dé, PATTERN la tén cta goi can tim kiém. Két qua sé 1a mot danh sach céc
goi ¢6 tén hodc phan tom tat ¢é chita mau tim kiém dwgce chi dinh. Vi du: néu cin mot tién ich dé
X 1y cac tép nén 7Zip (c6 dudi . 7z), chung ta co6 thé st dung:

# yum search 7zip

Loaded plugins: fastestmirror, langpacks

Loading mirror speeds from cached hostfile

* pase: mirror.ufscar.br

* epel: mirror.globo.com

* extras: mirror.ufscar.br

* updates: mirror.ufscar.br

=========================== N/S matchyutr54ed: 7zip ============================
p7zip-plugins.x86_64 : Additional plugins for p7zip
p7zip.x86_64 : Very high compression ratio file archiver
p7zip-doc.noarch : Manual documentation and contrib directory
p7zip-qui.x86_64 : 7zG - 7-Zip GUI version

Name and summary matches only, use "search all" for everything.

Cai dat, nang cap va g& bé cac Goi

DE cai dat géi bang yum, hdy s dung 1énh yum install PACKAGENAME, trong d6, PACKAGENAME la
tén ctia goi. yum sé tim géi va cac phan phu thudc twong ng tr mdt kho luu trit trie tuyén va cai
dat moi thit vao hé thong.
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# yum install p7zip
Loaded plugins: fastestmirror, langpacks
Loading mirror speeds from cached hostfile
* pase: mirror.ufscar.br
* epel: mirror.globo.com
* extras: mirror.ufscar.br
* updates: mirror.ufscar.br
Resolving Dependencies
--> Running transaction check

---> Package p7zip.x86_64 0:16.02-10.el17 will be installed

--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository Size
Installing:
p7zip x86_64 16.02-10.el7 epel 604 k

Transaction Summary

Install 1 Package

Total download size: 604 k
Installed size: 1.7 M
Is this ok [y/d/N]:

Dé nang cap gbi da duoc cai dat, hdy st dung yum update
la tén ctia goi can nang cap. Vi du:

# yum update wget
Loaded plugins: fastestmirror, langpacks
Loading mirror speeds from cached hostfile
* pase: mirror.ufscar.br
* epel: mirror.globo.com
* extras: mirror.ufscar.br
* updates: mirror.ufscar.br
Resolving Dependencies
--> Running transaction check
---> Package wget.x86_64 0:1.14-18.el7 will be updated

PACKAGENAME, trong dd, PACKAGENAME

---> Package wget.x86_64 0:1.14-18.el7_6.1 will be an update

--> Finished Dependency Resolution
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Dependencies Resolved

Package Arch Version Repository Size
Updating:
wget x86_64 1.14-18.e17_6.1 updates 547 k

Transaction Summary

Upgrade 1 Package

Total download size: 547 k
Is this ok [y/d/N]:

Néu bd qua tén clta goi, ta sé& thé cadp nhéat tat cd cac goi dang cd san cac ban cap nhat trén hé
thong.

Dé kiém tra xem c6 ban cap nhat nao cho mot géi cu thé hay khong, hdy s dung yum check-
update PACKAGENAME. Tuong tu, néu bd qua tén goi, yum sé kiém tra cac ban cap nhat cho tat ca
cac goi da duoc cai dat trén hé thong.

Dé xda gbi da dugc cai dat, hay st dung yum remove PACKAGENAME, trong d6, PACKAGENAME la tén
ctia goi can x0a.

Tim ra G6i nao cung cap mot Tép cu thé

Trong vi du trudc, ching ta da thao luan vé viéc cai dat trinh chinh stta hinh d&nh gimp khong
thanh cong do cac phan phu thudc chwa dugc dap ¥ng. Tuy nhién, rpm cé thé hién thi tép nao bi
thiéu nhung sé khong liét ké tén goéi cung cap chung.

Vi du: mot trong nhitng phan phu thudc bi thiéu 1a 1ibgimpui-2.0.s0.0. Dé xem go6i nao cung
cap nd, ta c6 thé st dung yum whatprovides, theo sau la tén cta tép can tim kiém:

# yum whatprovides libgimpui-2.0.s0.0
Loaded plugins: fastestmirror, langpacks
Loading mirror speeds from cached hostfile

* base: mirror.ufscar.br

* epel: mirror.globo.com

* extras: mirror.ufscar.br

* updates: mirror.ufscar.br
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2:gimp-1ibs-2.8.22-1.e17.i686 : GIMP libraries

Repo . base
Matched from:
Provides : libgimpui-2.0.s0.0

Cau trd 10i 1a gimp-1ibs-2.8.22-1.e17.1686. Sau dd, ta c6 thé cai dat goi bang 1énh yum
install gimp-1libs.

biéu nay cling kha thi d6i vdi cac tép da cé trong hé théng. Vi du: néu mudn biét tép /etc/hosts
dén tir dau, ta c6 thé s dung:

# yum whatprovides /etc/hosts
Loaded plugins: fastestmirror, langpacks
Loading mirror speeds from cached hostfile
* pase: mirror.ufscar.br
* epel: mirror.globo.com
* extras: mirror.ufscar.br
* updates: mirror.ufscar.br
setup-2.8.71-10.el7.noaxch : A set of system configuration and setup files

Repo . base
Matched from:
Filename . /etc/hosts

Cautraloila setup-2.8.71-10.el7.noaxch.
Nhan Théng tin vé Géi

D€ nhan thong tin vé goi, chang han nhu phién ban, kién truc, mo ta, kich thudc, v.v., hdy s& dung
yum info PACKAGENAME, trong d6, PACKAGENAME la tén ctia goéi can 1ay thong tin:

# yum info firefox
Last metadata expiration check: ©:24:16 ago on Sat 21 Sep 2019 ©02:39:43 PM -03.
Installed Packages

Name : firefox

Version :69.0.1

Release : 3.fc30

Architecture : x86_64

Size : 268 M

Source : firefox-69.0.1-3.fc30.src.xpm
Repository : @System

From repo : updates

Summary : Mozilla Firefox Web browser
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URL : https://www.mozilla.org/firefox/
License : MPLv1l.1 or GPLv2+ or LGPLv2+
Description : Mozilla Firefox is an open-source web browser, designed

: for standards compliance, performance and portability.

Quan ly Kho Phan mém

D6i véi yum, “repos” dugc liét ké trong thu muc /etc/yum. repos.d/. M6i kho luu trit sé dugc dai
dién b&i mot tép . repo nhu Cent0S-Base. repo.

Nguoi dung cé thé thém cac kho bo sung bang cach thém tép . repo vao thu muc dugc dé cip &
trén hodc vao cudi /etc/yum.conf. Tuy nhién, cach dugc khuyén nghi dé thém hodc quan ly cac
kho lvu trit 1a s& dung cong cu yum-config-manager.

DEé thém kho luu trit, hdy st dung tham sé - -add-repo, theo sau 1a URL tGi tép . repo.

# yum-config-manager --add-repo https://xpms.remirepo.net/entexprise/remi.xepo

Loaded plugins: fastestmirror, langpacks

adding repo from: https://rpms.remirepo.net/enterprise/remi.repo

grabbing file https://rpms.remirepo.net/enterprise/remi.repo to /etc/yum.repos.d/remi.repo
repo saved to /etc/yum.repos.d/remi.repo

DE c6 danh sach tat ca cac kho Iuu trit ¢6 san, hay s dung yum repolist all. Chung ta s& nhin
dugc mot dau ra tuwong tyw nhu thé nay:

# yum repolist all
Loaded plugins: fastestmirror, langpacks
Loading mirror speeds from cached hostfile
* base: mirror.ufscar.br
* epel: mirror.globo.com
* extras: mirror.ufscar.br
* updates: mirror.ufscar.br

repo id repo name status
updates/7/x86_64 Cent0S-7 - Updates enabled: 2,500
updates-source/7 Cent0S-7 - Updates Sources disabled

Cac kho luu trit "bi v hiéu héa" (disabled) sé bi bé qua khi cai dat hoac nang cdp phan mém. bé
kich hoat hodc v6 hiéu hoa kho lvu trit, hay st dung tién ich yum-config-managexr, theo sau la id
ctia kho luu trit.

Trong két qua & trén, id ciia kho luwu trit dd dwoc hién thi trén cot dau tién (repo id) cia mobi
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dong. Ta chi s& dung phan ding trudc dau / dau tién; vi vay, id cho repo Cent0S-7 - Updates la
updates chit khéng phai updates/7/x86_64.

# yum-config-manager --disable updates
Lénh trén sé vo hiéu hoa repo updates. Dé kich hoat lai n6, hay st dung:
# yum-config-manager --enable updates

Yum sé luu trit cac goi da tai xuong va siéu dit liéu duoc lién két trong mét thuw muc
bo nh¢ dém (thwong la /var/cache/yum). Khi hé théng duwgc nang cap va cac goi
mai dugce cai dat, kich thuwdce cia bd nhé dém nay co thé sé tang 1én. Dé don dep bd
nh@ dém va lay lai dung lugng dia, ban c6 thé s& dung 1énh yum clean, tiép theo la

NOTE . g ’ .
noi dung can don dep. Cac tham sod hitu ich nhat 1a packages (yum clean yum) dé
x6a cac gbi da tai xuéng va metadata (yum clean metadata) dé xda siéu dit liéu
duogc lién két. Hay xem trang hudng dan danh cho yum (nhdp man yum) dé biét
thém thong tin.

DNF

dnf 1a cong cu quan ly géi duwgc s dung trén Fedora va 1a mdt nhanh cta yum. Vi vy, nhiéu 1énh
va tham s0 cta chdng sé& twong tw nhau. Phan nay sé cung cdp cho ban mdt cai nhin téng quan
nhanh vé dnf.

Tim kiém cac goi
dnf search PATTERN, trong dé, PATTERN la phan dang can dugc tim ki€ém. Vi du: dnf search
unzip sé hién thi tat cd cac goi chita tir unzip trong tén hodc mao ta.

Nhan thong tin vé mot goi
dnf info PACKAGENAME

Cai dat goi
dnf install PACKAGENAME, trong d6, PACKAGENAME la tén ctia géi can cai dat. Ban cé thé tim
thay tén bang cach thyc hién tim kiém.

GO bo goi
dnf remove PACKAGENAME
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Nang cap goi
dnf upgrade PACKAGENAME dugc dung dé chi cap nhat mot goi. Hiy bé qua PACKAGENAME
dé nang cap tat ca cac goi trong hé théng.

Tim ra géi nao cung cip mot tép cu thé
dnf provides FILENAME

Lay danh sach tat ca cac goi da dwoc cai dat trong hé thong
dnf 1list --installed

Liét ké ndi dung ctia mot goi
dnf repoquery -1 PACKAGENAME

dnf c6 mot hé thong trg giup tich hop sdn d€ hién thi thém thong tin (chdng han
NOTE nhu tham s6 bd sung) cho moéi 1énh. D€ st dung no, hiay nhip dnf help, theo sau
la 1énh (vi du nhuv dnf help install).

Quan ly Kho Phan mém

Ciling giong nhw vdi yum va zypper, dnf dugc dung dé lam viéc vdi cac kho lwu trit phan mém
(repos). M6i ban phan phoi sé cé mot danh sach cac kho lwu trit méic dinh va quan tri vién c6 thé
thém hodc xda cac kho luu trit néu can.

D€ c6 danh sach tat cd cac kho Iuu trit cé san, hay st dung dnf repolist. D€ chi liét ké cac kho
lvu trit dd dwgc kich hoat, hdy thém tuy chon - -enabled va dé chi liét ké cac kho lvu trit da bi vo
hiéu ho4d, hay thém tuy chon --disabled.

# dnf repolist
Last metadata expiration check: ©0:20:09 ago on Sat 21 Sep 2019 ©02:39:43 PM -03.

repo id repo name status
*fedora Fedora 30 - x86_64 56,582
*fedora-modular Fedora Modular 30 - x86_64 135
*updates Fedora 30 - x86_64 - Updates 12,774
*updates-modular Fedora Modular 30 - x86_64 - Updates 145

DPé thém mot kho lvu trit, hdy s dung dnf config-manager --add_repo URL, trong dd, URL la
URL day dd cda kho luwu trit. D€ kich hoat mét kho lwu trit, hdy s& dung dnf config-manager
--set-enabled REPO_ID.

Tuwong ty nhu vay, dé vo hiéu héa kho lwu trit, hdy st dung dnf config-manager --set
-disabled REPO_ID. Trong ca hai truong hgp, REPO_ID la ID duy nhét cho kho luu trit ma ta cé
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thé nhin dugc bang cach s dung dnf repolist. Cac kho luu trit da thém sé dwgc kich hoat theo
mac dinh.

Cac kho luu trt dwgc lwu trit trong cac tép .repo trong thu muc /etc/yum.repos.d/ vdi cung
mot cu phap duoc st dung cho yum.

Zypper

zypper la cong cu quan ly goi dugc st dung trén SUSE Linux va OpenSUSE. Vé tinh ndng, no cling
twong ty nhu apt va yum trong viéc cho phép cai dat, cap nhat va x6a cac goéi khdi hé thong véi do
phén giai phu thudc ty dong.

Cap nhat Chi muc Géi

Giong nhu céc cong cu quan 1y géi khac, zypper dugc dung dé lam viéc voi cac kho Iwu trit chira
cac gbi va siéu dir liéu. Siéu dir liéu nay can duwgc lam mdi theo thoi gian dé tién ich biét vé cac goi
ma&i nhat hién cd. Dé 1am mdi, ta chi can go:

# zypper refresh

Repository 'Non-0SS Repository' is up to date.
Repository 'Main Repository' is up to date.

Repository 'Main Update Repository' is up to date.
Repository 'Update Repository (Non-0Oss)' is up to date.
All repositories have been refreshed.

zypper cé tinh nang tyw dong lam mdai cé thé dwgc kich hoat trén tirng co sé kho luu trit, nghia la
mot s6 kho Iuu trit ¢6 thé dugce lam mai ty dong trudce khi cai dat géi hoac truy van va cac kho luu
trit khac co thé sé can dugc lam méi theo cach th cong. Ban sé sém tim hiéu vé cach kiém soat
tinh nang nay.

Tim kiém Goi
Dé tim kiém mot goi, hdy st dung toan t search (hodc se), theo sau la tén goi:

# zypper se gnumeric
Loading repository data...
Reading installed packages. ..

S | Name | Summary | Type

| gnumeric | Spreadsheet Application | package
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| gnumeric-devel | Spreadsheet Application | package
| gnumeric-doc | Documentation files for Gnumeric | package
| gnumeric-lang | Translations for package gnumeric | package

Toéan t& tim kiém ciing c6 thé dwoc s dung dé 1y danh sach tit ca cac goi da dwoc cai dat trong
hé thong. Bé l1am nhu vay, hdy s& dung tham s6 -i ma khong cd tén goéi (nhu trong zypper se -
i).

Dé xem mot goi cu thé dd dugc cai dat hay chua, hdy thém tén gdi vao 1énh trén. Vi du: 1énh sau sé
tim kiém trong so6 cac goi da duoc cai dat dé xac dinh tt ca cac goi cé chia “firefox” trong tén:

# zypper se -i firefox
Loading repository data...
Reading installed packages...

S | Name | Summary | Type

B i B i B
i | MozillaFirefox | Mozilla Firefox Web B-> | package
i | MozillaFirefox-branding-openSUSE | openSUSE branding of -> | package

i | MozillaFirefox-translations-common | Common translations f-> | package
DE chi tim kiém trong sé cac goi khong dwogc cai ddt, hdy thém tham sé -u vao todn ti se.
Cai dat, nang cap va g& bo cac Goi
DE cai dat goi phan mém, hay s dung toan t& install (hodc in), theo sau la tén goi:

# zypper in unrar

zypper in unrar

Loading repository data...
Reading installed packages. ..
Resolving package dependencies. ..

The following NEW package is going to be installed:
unrar

1 new package to install.
Overall download size: 141.2 KiB. Already cached: @ B. After the operation, additional 301.6
KiB will be used.
Continue? [y/n/v/...? shows all options] (y): y
Retrieving package unrar-5.7.5-1p151.1.1.x86_64
(1/1), 141.2 KiB (301.6 KiB unpacked)
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Retrieving: unrar-5.7.5-1p151.1.1.xX86_64.TpM . ... ...ccuvvuuieeennnn.. [done]
Checking for file conflicts: ..... ...t [done]
(1/1) Installing: unrar-5.7.5-1p151.1.1.Xx86_64 ............cccvuuun.. [done]

zypper cling c6 thé dugc st dung dé cai dat géi RPM trén dia, dong thoi co6 gang dap ing cac phan
phu thudc cda né bang cach s dung cac goi tir kho Iuwu trit. D€ lam nhu vay, ta chi can cung cap
duong dan day da dén goi thay vi tén goi (chdang han nhw zypper trong
/home/john/newpackage. rpm).

DE cap nhat cac goi dugc cai dat trén hé thong, hdy st dung zypper update. Nhu trong qua trinh
cai dat, thao tac nay sé hién thi danh sach cac géi sé duoc cai dat/nang cap trwdc khi hdi nguoi
dung c6 mudn tiép tuc hay khong.

Néu chi muon liét ké cac ban cip nhét c¢6 sdn ma khong can cai dit bat ky thi gi, ta c6 thé sit dung
zypper list-updates.

Dé xda gdi, hdy st dung toan t& remove (hodc rm), theo sau la tén gai:

# zypper rm unrar

Loading repository data...
Reading installed packages...
Resolving package dependencies. ..

The following package is going to be REMOVED:
unrar

1 package to remove.

After the operation, 301.6 KiB will be freed.

Continue? [y/n/v/...? shows all options] (y): vy

(1/1) Removing unrar-5.7.5-1p151.1.1.x86_64 .........ccuuiuiieennnnn. [done]

Hay nhé rang viéc xa mot goi cling sé xéa moi goi khac phu thudc vao goi dé. Vi du:

# zypper rm libgimp-2_0-0

Loading repository data...

Warning: No repositories defined. Operating only with the installed resolvables. Nothing can
be installed.

Reading installed packages...

Resolving package dependencies. ..

The following 6 packages are going to be REMOVED:
gimp gimp-help gimp-lang gimp-plugins-python libgimp-2_0-0

140 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 102.5 Str dung Trinh quan Iy g6i RPM va YUM

libgimpui-2_0-0

6 packages to remove.
After the operation, 98.0 MiB will be freed.
Continue? [y/n/v/...? shows all options] (y):

Tim ra G6i nao chira mot Tép cu thé

Dé xem gobi nao dang chira mot tép cu thé, hay s dung toan t& tim kiém, theo sau la tham s6
- -provides va tén cla tép (hodc dwong dan day dd dén tép). Vi du: néu mudbn biét géi nao chira
tép libgimpmodule-2.0.s0.0 trong /usr/1ib64/, ta sé st dung:

# zypper se --provides /usr/1ib64/libgimpmodule-2.0.s0.0
Loading repository data...
Reading installed packages...

S | Name | Summary | Type

i | 1libgimp-2_0-@ | The GNU Image Manipulation Program - Libra-> | package

Lay Thong tin Goi

Dé xem siéu di liéu nao dugc lién két véi mot goi, hay s& dung toan t& info, theo sau la tén goi.
Lénh nay sé cung cap kho luu trit goc, tén géi, phién ban, kién truc, nha cung cép, kich thudc da
duogc cai dat, viec n6 duogc cai dat hay khong, trang thai (néu né dugc cap nhat), géi nguoén va mé
ta.

# zyppexr info gimp
Loading repository data...
Reading installed packages. ..

Information for package gimp:

Repository : Main Repository
Name : gimp

Version : 2.8.22-1pl151.4.6
Arch . x86_64

Vendox : openSUSE

Installed Size : 29.1 MiB

Installed : Yes (automatically)
Status : up-to-date
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Source package : gimp-2.8.22-1p151.4.6.sxcC

Summazry : The GNU Image Manipulation Program

Description
The GIMP is an image composition and editing program, which can be
used for creating logos and other graphics for Web pages. The GIMP
offers many tools and filters, and provides a large image
manipulation toolbox, including channel operations and layers,
effects, subpixel imaging and antialiasing, and conversions, together
with multilevel undo. The GIMP offers a scripting facility, but many
of the included scripts rely on fonts that we cannot distribute.

Quan ly Kho Phan mém

zypper ciing c6 thé dugc st dung dé quan ly kho phan mém. Pé xem danh sach tat ca cac kho luvu
trit hién duoc dang ky trong hé théng, hdy s dung zypper repos:

# zypper repos
Repository priorities are without effect. All enabled repositories share the same priority.

# | Alias | Name | Enabled | GPG Check |
Refresh

I e i B i R Fom - - TP
1 | openSUSE-Leap-15.1-1 | openSUSE-Leap-15.1-1 | No | ---- |
2 | repo-debug | Debug Repository | No | ---- |
3 | repo-debug-non-oss | Debug Repository (Non-0SS) | No | ---- |
4 | repo-debug-update | Update Repository (Debug) | No | ---- |

5 | repo-debug-update-non-oss | Update Repository (Debug, Non-0SS) | No | ---- |

6 | repo-non-oss | Non-0SS Repository | Yes | (r ) Yes |
Yes

7 | repo-oss | Main Repository | Yes | (r ) Yes |
Yes

8 | repo-source | Source Repository | No | ---- |
9 | repo-source-non-oss | Source Repository (Non-0SS) | No | ---- |
10 | repo-update | Main Update Repository | Yes | (r ) Yes |
Yes
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11 | repo-update-non-oss | Update Repository (Non-0ss) | Yes | (r ) Yes |
Yes

Ta c6 thé xem trong cOt Enabled dé biét rang kho luwu trit c6 da dugc kich hoat hay vo hiéu hoa. Ta
cling c6 thé thay doi diéu nay bang toan ti modifyrepo, theo sau la tham s6 -e (kich hoat) hoac
-d (v hiéu hod) va bi danh ctia kho luu trit (cot thi hai trong dau ra & trén).

# zypper modifyrepo -d repo-non-oss
Repository 'repo-non-oss' has been successfully disabled.

# zypper modifyrepo -e repo-non-oss
Repository 'repo-non-oss' has been successfully enabled.

O trén chung ta da dé cap dén viéc zypper c6 kha ning tw dong lam mdi cé thé duogc kich hoat
trén co s& ciia moi kho Iwu trit. Khi dugc kich hoat, co nay sé& khién zypper chay thao tac 1am mdi
(giong nhu chay zypper refresh) trudc khi lam viéc véi kho da chi dinh. Piéu nay c6 thé duogc
kiém soat bang cac tham s6 -f va -F clia toan t& modifyrepo:

# zypper modifyrepo -F repo-non-oss
Autorefresh has been disabled for repository 'repo-non-oss'.

# zypper modifyrepo -f repo-non-oss
Autorefresh has been enabled for repository 'repo-non-oss'.

Thém va Xéa Kho luwu trir

Dé thém kho lwu trit phadn mém mdi cho zypper, hdy st dung todn t& addrepo, theo sau 1la URL
cta kho luu trit va tén kho luu trit nhu dudéi day:

# zypper addrepo http://packman.inode.at/suse/openSUSE_Leap_15.1/ packman
Adding repository 'packman' ... ... [done]
Repository 'packman' successfully added

URI : http://packman.inode.at/suse/openSUSE_Leap_15.1/
Enabled : Yes
GPG Check : Yes

Autorefresh : No
Priority : 99 (default priority)

Repository priorities are without effect. All enabled repositories share the same priority.
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Trong khi thém kho luu trit, nguoi dung cé thé kich hoat cap nhat t dong bang tham so -f. Céac
kho Iuwu trit da thém sé dugc kich hoat theo méc dinh, nhung ta cé thé thém va vo hiéu héa mot
kho Iuu trit cung Idc bang cach s dung tham s6 -d.

DE x6a kho luu trit, hay st dung toan t&t removerepo, theo sau la tén kho luu trit (Bi danh). Dé xda
kho luu trit dugc thém vao trong vi du trén, 1énh sé la:

# zypper removerepo packman
Removing repository 'packman' ... ... ... [done]
Repository 'packman' has been removed.
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Bai tdp Huéng dan

1. Bang cach s& dung rpm trén hé thong Red Hat Enterprise Linux, ban sé cai dat géi file-
roller-3.28.1-2.el17.x86_64.rpm c6 hién thi thanh tién trinh trong qua trinh cai dat nhw
thé nao?

2. Bang cach st dung rpm, hay tim xem goi nao chira tép /etc/redhat-release.
3. Ban sé sit dung yum nhu thé nao dé kiém tra cac ban cap nhat cho tit ca cac géi trong hé thong?
4. Bang cach st dung zypper, ban sé vo hiéu hoa kho luu trit cé tén la repo-extras nhu thé nao?

5. Néu c6 mot tép .repo mod td mot kho lwu trit méi thi tép nay sé dugc dat & ddu dé DNF cé thé
nhan ra no?
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Bai tap Md rong

1.

Ban sé sit dung zypper nhu thé nao dé tim ra goi s hitu tép /usr/sbin/swapon?

Lam cach nao dé cé thé 1ay danh sach tat ca cac goi da duoc cai dat trong hé théng bang cach st
dung dnf?

Bang cach st dung  dnf, lénh de thétm  kho lvu  trit  tai
https://www.example.url/home:reponame.xrepo vao hé thongla gi?

Lam cach nao dé cé thé si dung zypper kiém tra xem géi unzip da dugc cai dat hay chua?

Bang cach s dung yum, hay tim xem géi nao cung cap tép /bin/wget.
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

¢ Cach st dung rpm dé cai dat, nang cip va g& béd cac goi.

 Céch st dung yum, zypper va dnf.

+ Lam thé nao dé c6 dugc théng tin vé mot goi.

« Lam thé nao dé c6 dugc mot danh sach ndi dung cac gai.

« Lam cach nao dé tim ra tép dén tlr géi nao.

 Cach liét ké, thém bat, kich hoat va v6 hiéu hoa kho phan mém.
Cac lénh sau da dugc thao luan trong bai hoc nay:

e TpM

¢ yum

o dnf

s zypper
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Pap an Bai tdp Huéng dan

1.

Bang cach s& dung rpm trén hé thong Red Hat Enterprise Linux, ban sé cai dat géi file-
roller-3.28.1-2.el17.x86_64.rpm c6 hién thi thanh tién trinh trong qua trinh cai dat nhw
thé nao?

St dung tham so -1i dé cai dat géi va tuy chon -h dé bat “ky ty ddu thang” hién thi tién trinh cai
dat. Vivay, cau trd 1oi sé la rpm -ih file-roller-3.28.1-2.el17.x86_64.rpm.

Bang cach s dung rpm, hay tim xem géi nao chita tép /etc/redhat-release.

Ban dang muon truy van thong tin vé mot tép. Vi vay, hdy s dung tham s6 -qf: rpm -qf
/etc/redhat-release.

Ban sé st dung yum nhu thé nao dé kiém tra cac ban cap nhat cho tat ca cac géi trong hé thong?
St dung thao tac check-update khéng di kém tén goi: yum check-update.
Bang cach st dung zypper, ban sé v hiéu hoa kho lwu trit c6 tén la repo-extras nhw thé nao?

St dung thao tac modifyrepo dé thay déi cac tham sé ctia kho va tham s6 -d dé vo hiéu hoa
no: zypper modifyrepo -d repo-extras.

Néu c6 mot tép . repo mod td mot kho lwu trit méi thi tép nay sé dugc dat & dau dé DNF cé thé
nhan ra n6?

Cac tép .repo cho DNF phai dugc dat & cung mot vi tri dwgec YUM s& dung, bén trong
/etc/yum.repos.d/.
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Dap an Bai tap Ma& rong

1.

Ban sé sit dung zypper nhu thé nao dé tim ra goi s hitu tép /usr/sbin/swapon?

S& dung todn t& se (tim kiém) va tham s0 --provides: zypper se --provides
/usr/sbin/swapon.

Lam cach nao dé co thé 1ay danh sach tat ca cac géi da duwoc cai dat trong hé thdng bang cach st
dung dnf?

St dung todn t& 1ist, theo sau la tham s6 --installed: dnf list --installed.

Bang cach st dung  dnf, lénh de théem  kho lvu  trit tai
https://www.example.url/home:reponame.xrepo vao hé thongla gi?

“configuration change” lam viéc véi cac kho luu trit; vi vy, hdy st dung config-manager va
tham sO --add_repo: dnf config-manager --add_repo
https://www.example.url/home: reponame.repo.

Lam céch nao dé co thé s dung zypper kiém tra xem goi unzip da duwoc cai dat hay chua?
Ban can thyc hién tim kiém (se) trén cac goi (-i) da dugc cai dat: zypper se -i unzip.
Bang cach s dung yum, hay tim xem géi nao cung cap tép /bin/wget.

Dé tim hiéu kho nao cung cap mot tép, hdy st dung whatprovides véi tén tép: yum
whatprovides /bin/wget.

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 149

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 102: Cai dat Linux va Quan ly Géi

Linux
Professional
Institute

102.6 Linux v&i tw cach la May khach ao héa

Tham khao cac muc tiéu LPI
LPIC-1, Exam 101, Objective 102.6

Khoi lwgng
1

Cac linh vwe kién thirc chinh
 Hiéu khai niém chung vé may 4o va vung chita
 Hiéu vé cac thanh phan pho bién cia may 4o trong dam may IaaS (chang han nhu phién ban
dién todn, luu trit khoi va két néi mang)

 Hiéu vé cac thuoc tinh riéng cda hé théng Linux va viéc chung thay do6i khi hé théng duoc
sao chép hodc st dung lam mau

 Hiéu vé cach st dung hinh dnh hé théng dé trién khai may &o, phién bdn ddm miy va vung
chua

 Hiéu vé cdc tién ich mé rong clia Linux dwgc s& dung dé tich hop Linux véi mét san pham
ao hoa

¢ Kién thirc vé cloud-init

Sau day la danh sach mgt phan cac tép, thuat ngir va tién ich dwgc st dung

» May &o

* Vung chtra Linux

* Vung chtra ng dung

¢ Trinh diéu khién may khach

* Khéa may chu SSH
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* Id may D-Bus

Linux
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Linux
Professional
Institute

102.6 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu dé: 102 Cai dat Linux va Quan ly Goéi

Muc tiéu: 102.6 Linux v6i tw cadch 1a May khdch Ao héa
Bai: 1trén1

Gigi thiéu
Mot trong nhitng diém manh 16n nhét ctia Linux 1a tinh linh hoat cia né. Mot khia canh cda tinh
linh hoat nay la kha ndng s dung Linux nhu mét phwong tién lwu trit cac hé diéu hanh khac hoac
cac ung dung riéng 1é trong mdt mai truong hoan toan biét 1ap va an toan. Bai hoc nay sé tap
trung vao cac khai niém veé 4o hoa (virtualization), cong nghé vung chita (container) cung véi mot
s0 chi tiét k§ thuat can duoc xem xét khi trién khai mot may do trén mot nén tang dam may.

Tong quan vé Ao héa

Ao héa 1a mot cong nghé cho phép mot nén tdng phan mém duwoc goi 1a trinh gidm sdt mdy do.
Phan mém nay chay cdc tién trinh c6 chita mét hé thong mday tinh dugc moé phéng day du. Trinh
giam sat may ao chiu trach nhiém quan ly tai nguyén ctia phan cing vat 1y cé thé dugc st dung
bdi cdc may ao riéng 1é. CAc may do nay dugc goi la mdy khdch cta trinh gidm sat may ao. Mot
may &o c6 nhiéu tinh chat cda mot may tinh vat Iy dugc mo phong trong phan mém (chang han
nhu BIOS ctia hé thong va bo diéu khién 6 dia citng cirng). Mot mdy do thuong sé s dung hinh
hinh dnh 6 dia citng dwgc lvu trit dwdi dang cac tép riéng 1é va sé c6 quyeén truy cip vao RAM va
CPU ctia may chu thong qua phan mém gidm sat mdy do. Trinh gidm sat may 4o sé phan tach
quyeén truy cdp vao tai nguyén phan cing cta hé théng may cha gitta cadc khach; do dé, né cho
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phép nhiéu hé diéu hanh chay trén mot hé théng may chu.
Cac trinh gidm sat may ao thuwong dugce st dung cho Linux bao gom:

Xen
Xen la mot trinh gidm sat mdy 4o max nguén ma& Loai 1, tirc 1a né khong dya vao mdt hé diéu
hanh co bdn dé hoat dong. Mot trinh gidm sat may &o loai nay dugc goi la trinh gidm sdt mdy do
vat ly vi may tinh cé thé khéi dong tryre tiép vao trinh giam sat may do.

KVM

Kernel Virtual Machine 1a mgt mé-dun nhan Linux danh riéng cho 4o héa. KVM la mot trinh
gidm sat mdy ao ctia danh cho ca Loai 1 va Loai 2 béi du né can mot hé diéu hanh Linux chung
dé hoat dong, né van cé thé hoat ddng nhw mot trinh giam sat may do hoan thién bang cach
tich hgp véi mét ban cai diat Linux dang chay. Cac may do dugc trién khai véi KVM sé s dung
trinh nén libvirt va cac tién ich phan mém lién quan dé tao va quan ly.

VirtualBox
Mot ing dung mdy tinh dé ban phd bién gitp viéc tao va quan ly cdc may do tré nén dé dang.
Oracle VM VirtualBox la mot trinh da nén tang va sé hoat dong trén Linux, macOS va Microsoft
Windows. Vi VirtualBox yéu cdu mot hé diéu hanh co ban dé chay nén né 1a mot trinh giam sat
may 4o Loai 2.

M6t s6 trinh do hda sé cho phép di chuyén dong méy do. Qua trinh di chuyén mot mdy do tit ban
cai dat bo 4o héa nay sang mot ban cai dat bé ao hoa khac dwoc goi la di cw va cac ky thuat lién
quan sé& khac nhau gitta cac 1an trién khai b6 do héa. Mot s6 phién di cu chi ¢6 thé dugc thye hién
khi hé thong may khach da tat hoan toan va mot s6 khac lai c6 thé dugc thyc hién trong khi may
khéach dang chay (dugc goi la di cw true tiép). Nhitng k§ thudt nhu vay c6 thé ho trg viéc bao tri
cho trinh 4o héa hodc ho trg khd ning phuc hoi cta hé thong khi trinh 4o héa khong hoat dong va
may khach c6 thé dugc chuyén sang mdt trinh 4o héa dang hoat dong.

Cac loai May ao

C6 ba loai may do chinh la may khach do héa hoan toan, may khach do hdéa song song va may
khach lai.

Ao ho4 hoan toan
T4t ca cadc huéng dan ma mot hé diéu hanh khach dy kién s& thyc thi phai cé khd ning chay
trong qua trinh cai dat mot hé diéu hanh dugc 4o héa hoan toan. Ly do cho diéu nay la khong
¢6 trinh diéu khién phan mém bd sung nao duwgc cai dat trong may khach dé€ dich huéng dan
sang phan cing mo phong hodc phan cing thye. May khach duwgc 4o héa hoan toan 1a khi may
khach (hoac HardwareVM) d6 khong biét rang né chinh 1a mot phién ban may o dang chay.
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D€ ki€u do hoa nay dién ra dugc trén cac phan cing dua trén x86, cic phan md rong CPU Intel
VT-x hodc AMD-V phdi dugc kich hoat trén hé thong dd dwoc cai dat trinh gidm sat may ao.
biéu nay c6 thé dugc thyc hién tir menu cdu hinh phan sun BIOS hoac UEFL

Ao hod song song
May khach dugc 4o hda song song (hodc PVM) la mdt may ma hé diéu hanh khach biét rang dé
la mot phién ban mdy 4o dang chay. Nhitng loai may khach nay sé& st dung mot hat nhan da
duoc stta doi va cac trinh diéu khién dac biét (dwgc goi la trinh diéu khién khdch) dé giup hé
diéu hanh khéach st dung tai nguyén phan mém va phan cing cta trinh gidm sat may ao. Hiéu
sudt cda may khach dugc 4o hdéa song song thwong tot hon hiéu suat cia may khach duwgc ao
hoéa hoan toan do lgi thé ma cac trinh diéu khién phan mém nay mang lai.

Ao hoa lai
Ao hoa song song va do héa hoan toan cé thé dugc két hop dé cho phép cac hé diéu hanh chua
duoc stta doi nhan dwgc hiéu suit I/O gan nhu goc bang cach st dung trinh diéu khién 4o hda
song song trén cac hé diéu hanh 4o héa hoan toan. Trinh diéu khién o hda song song sé chira
cac trinh diéu khién thiét bi Iwru trit va mang véi hiéu suit I/O cia mang va dia dugc nang cao.

Cac nén tadng ao hda thuwong cung cdp cac trinh diéu khién may khach dugc déng goi cho cac hé
diéu hanh 4o hda. KVM st dung trinh diéu khién tir dy &an Virtio, trong khi Oracle VM VirtualBox
st dung Tién ich mé réng danh cho Mdy khdch c6 san tir tép anh ISO CD-ROM dugc cho phép tai
xuong.

Vi du vé May ao libvirt

Chung ta sé xem xét mot vi du vé mdy do dwgc quan ly béi 1ibvirt va s dung trinh gidm sat
may 4o KVM. Mot may do thuwong bao gom mot nhom tép, cht yéu la tép XML dung dé_xac dinh_
may 4o (chang han nhu cdu hinh phin cing, két néi mang, khd nang hién thi, v.v.) va tép hinh
anh 6 dia cirng dugc lién két c6 chita phan cai dat cda hé diéu hanh va phan mém cida no.

Truwdc tién, ching ta hdy bat dau kiém tra mét vi du vé tép cdu hinh XML cho mét may 4o va moi
treong mang cta no:

$ 1s /etc/libvirt/gemu

total 24
drwxr-xr-x 3 root root 4096 Oct 29 17:48 networks
-TW------- 1 root root 5667 Jun 29 17:17 rhel8.0.xml

Phan gemu cta duong dan thu muc néi dén phan mém co ban ma cac may do dya
NOTE trén KVM phu thudc vao. Dy an QEMU cé cung cap phan mém cho trinh gidm sat
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may 40 mo phéng céc thiét bi phan citng ma may o sé st dung (ching han nhu bo
diéu khién dia, quyén truy cap vao CPU chd, mo6 phdng thé mang, v.v.).

Hay lvu y rang cé mot thuw muc ¢ tén networks. Thuw muc nay cé chita cac tép dinh nghia (cting
st dung XML) dé tao cdu hinh mang ma cac may 4o cé thé s dung. Trinh giam sat may o nay chi
s dung mot mang va do d6, chi cé mot tép dinh nghia chitra cAu hinh cho phan doan mang 4o ma
cac hé théng nay sé st dung.

$ 1s -1 /etc/libvirt/qemu/networks/

total 8
drwxr-xr-x 2 root root 4096 Jun 29 17:15 autostart
-IW------- 1 root root 576 Jun 28 16:39 default.xml

$ sudo cat /etc/libvirt/qemu/networks/default.xml

<l--

WARNING: THIS IS AN AUTO-GENERATED FILE. CHANGES TO IT ARE LIKELY TO BE

OVERWRITTEN AND LOST. Changes to this xml configuration should be made using:
virsh net-edit default

or other application using the libvirt API.

-->

<network>
<name>default</name>
<uuid>55ab064f-62f8-49d3-8d25-8ef36a524344</uuid>
<forward mode='nat'/>
<bridge name='virbr@' stp='on' delay='0'/>
<mac address='52:54:00:b8:e0:15'/>
<ip address='192.168.122.1"' netmask='255.255.255.0"'>
<dhcp>
<range start='192.168.122.2"' end='192.168.122.254"'/>
</dhcp>
</ip>
</network>

DPinh nghia nay bao gom mdt mang riéng Hang C va mot thiét bi phan cing gid 1ap dé hoat dong
nhu mot bo dinh tuyén cho mang. Ngoai ra con c6 mot dai dia chi IP dé trinh giam sat may ao st
dung trong viéc trién khai may cht DHCP c6 thé dugc gan cho cdc may do st dung mang nay. Cau
hinh mang nay cling s& dung trinh dich dia chi mang (NAT) dé chuyén tiép cac gbi dén cadc mang
khac (chang han nhw mang LAN cta trinh giam sat may o).

Bay gio, chung ta sé cung chuyén sy chu y sang tép dinh nghia may do Red Hat Enterprise Linux 8
(c&c phan ghi chu dac biét sé dugc in dam):

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org profesonst | 155


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 102: Cai dat Linux va Quan ly Géi

$ sudo cat /etc/libvirt/qemu/rhel8.0.xml

<l--

WARNING: THIS IS AN AUTO-GENERATED FILE. CHANGES TO IT ARE LIKELY TO BE

OVERWRITTEN AND LOST. Changes to this xml configuration should be made using:
virsh edit rhel8.0

or other application using the libvirt API.

-=>

<domain type='kvm'>
<name>rhel8.0</name>
<uuid>fadd8c5d-c5el-410e-b425-30da7598dof6</uuid>
<metadata>
<libosinfo:1libosinfo xmlns:libosinfo="http://libosinfo.org/xmlns/libvirt/domain/1.0">
<libosinfo:os id="http://redhat.com/rhel/8.0"/>
</1libosinfo:1libosinfo>
</metadata>
<memory unit='KiB'>4194304</memory>
<currentMemory unit='KiB'>4194304</currentMemory>
<vcpu placement='static'>2</vcpu>
<0Ss>
<type arch='x86_64"' machine='pc-q35-3.1'>hvm</type>
<boot dev='hd'/>
</os>
<features>
<acpi/>
<apic/>
<vmport state='off'/>
</features>
<cpu mode='host-model' check='partial'>
<model fallback='allow'/>
</cpu>
<clock offset='utc'>
<timer name='rtc' tickpolicy='catchup'/>
<timer name='pit' tickpolicy='delay'/>
<timer name='hpet' present='no'/>
</clock>
<on_poweroff>destroy</on_poweroff>
<on_reboot>restart</on_reboot>
<on_crash>destroy</on_crash>
<pm>
<suspend-to-mem enabled='no'/>
<suspend-to-disk enabled='no'/>
</pm>
<devices>

156 | Powson learning.pi.org | Bugc cap phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 102.6 Linux v&i tw cach la May khach ao héa

<emulator>/usr/bin/gemu-system-x86_64</emulator>
<disk type='file' device='disk'>

<driver name='qemu' type='qcow2'/>

<source file='/var/lib/libvirt/images/rhel8'/>

<target dev='vda' bus='virtio'/>

<address type='pci' domain='0x0000' bus='0x04' slot='0x00'
</disk>

function='0x0'/>

<controller type='usb' index='Q' model='gemu-xhci' ports='15"'>

<address type='pci' domain='0x0000' bus='0x02' slot='0x00'
</controller>
<controller type='sata' index='Q'>

<address type='pci' domain='0x0000' bus='0x00' slot='0Ox1f'
</controller>
<controller type='pci' index='0Q' model='pcie-root'/>
<controller type='pci' index='l' model='pcie-root-port'>

<model name='pcie-root-port'/>

<target chassis='1l' port='0x10'/>

<address type='pci' domain='0x0000' bus='0x00' slot='0x02'

multifunction='on'/>

</controller>
<controller type='pci' index='2' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='2' port='0x11'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02'
</controller>
<controller type='pci' index='3' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='3' port='0x12'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02'
</controller>
<controller type='pci' index='4' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='4' port='0x13'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02'
</controller>
<controller type='pci' index='5' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='5' port='0x14'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02'
</controller>
<controller type='pci' index='6' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='6' port='0x15'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02'

function='0x0"'/>

function='0x2"'/>

function="'0x0"'

function='0x1'/>

function='0x2"'/>

function='0x3"'/>

function='0x4'/>

function='0x5'/>
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</controller>
<controller type='pci' index='7' model='pcie-root-port'>
<model name='pcie-root-port'/>
<target chassis='7' port='0x16"'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x02' function='0x6'/>
</controller>
<controller type='virtio-serial' index='0Q'>
<address type='pci' domain='0x0000' bus='0x@3' slot='0x00' function='0x0'/>
</controller>
<interface type='network'>
<mac address='52:54:00:50:a7:18'/>
<source network='default'/>
<model type='virtio'/>
<address type='pci' domain='0x0000' bus='0x@01' slot='0x00' function='0x0'/>
</interface>
<serial type='pty'>
<target type='isa-serial' port='0'>
<model name='isa-serial'/>
</target>
</serial>
<console type='pty'>
<target type='serial' port='0Q'/>
</console>
<channel type='unix'>
<target type='virtio' name='org.gemu.guest_agent.@'/>
<address type='virtio-serial' controller='Q' bus='0' port='1'/>
</channel>
<channel type='spicevmc'>
<target type='virtio' name='com.redhat.spice.@'/>
<address type='virtio-serial' controller='Q' bus='Q' port='2'/>
</channel>
<input type='tablet' bus='usb'>
<address type='usb' bus='0' port='1'/>
</input>
<input type='mouse' bus='ps2'/>
<input type='keyboard' bus='ps2'/>
<graphics type='spice' autoport='yes'>
<listen type='address'/>
<image compression='off'/>
</graphics>
<sound model="ich9'>
<address type='pci' domain='0x0000' bus='0x00' slot='0x1lb' function='0x0'/>
</sound>
<video>
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<model type='virtio' heads='1l' primary='yes'/>
<address type='pci' domain='0x0000' bus='0x00' slot='0x01' function='0x0'/>
</video>
<redirdev bus='usb' type='spicevmc'>
<address type='usb' bus='Q' port='2'/>
</redirdev>
<redirdev bus='usb' type='spicevmc'>
<address type='usb' bus='0Q' port='3'/>
</redirdev>
<memballoon model='virtio'>
<address type='pci' domain='0x0000' bus='0x05' slot='0x00' function='0x0'/>
</memballoon>
<rng model='virtio'>
<backend model='random'>/dev/urandom</backend>
<address type='pci' domain='0x0000' bus='0x06' slot='0x00' function='0x0'/>
</rng>
</devices>
</domain>

Tép nay xac dinh mot s6 cai diat phan citng dugc s dung bdi may khach nay chang han nhu dung
lwong RAM sé dugc gan cho noé, so lwong 16i CPU tu trinh gidm sat may 4o ma may khach sé cé
quyén truy cap, tép hinh dnh 6 dia cirng dugc lién két voi may khach nay (trong phan disk), kha
nidng hién thi cda no (thdng qua giao thirc SPICE), quyén truy cip clia may khach vao thiét bi USB
cling nhu dau vao chudt va ban phim duwgc mo6 phong.

Vi du vé Luu trir Pia May ao

Hinh dnh 6 dia cing cia mdy 4o nay nam & /var/lib/libvirt/images/rhel8. Pay la hinh dnh
dia trén trinh gidm sat may ao nay:

$ sudo 1s -1h /var/lib/libvirt/images/rhel8
-IW------- 1 root root 5.5G Oct 25 15:57 /var/lib/libvirt/images/rhel8

Kich thudc hién tai cda hinh dnh dia nay chi chiém 5,5 GB dung lwgng trén trinh gidm sat may ao.
Tuy nhién, hé diéu hanh trong mdy khach nay nhan thay mot dia c6 kich thwdc 23,3 GB (bang
chitng 1a dau ra cda 1énh sau tr bén trong may do dang chay(:

$ 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
vda 252:0 @ 23.3G © disk

Fvda1 252:1 0 1G @ part /boot
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Lvda2 252:2 0 22.3G 0 part
F-rhel-root 253:0 @ 206G @ lvm /
Lrhel-swap 253:1 @ 2.3G 0 lvm [SWAP]

biéu nay la do loai cung cap dia dwgc s dung cho may khach nay. Cé nhiéu loai &nh dia ma may
40 c6 thé st dung, nhung hai loai chinh la:

COW (Copy-on-write)
Sao chép khi ghi (hay con dugc goi la phdn b6 mong hodc hinh dnh rdi rdc) 1a phuwong phap ma
trong d6 mot tép dia sé duoc tao véi gidi han kich thudc duge xac dinh trudce. Kich thudce anh
dia sé chi tang 1én khi dit liéu mai dugce ghi vao dia. Giong nhu vi du truwdc, hé diéu hanh khach
sé thay gidi han dia duoc xac dinh trudce la 23,3 GB nhung sé chi ghi 5,5 GB dit liéu vao tép dia.
binh dang &nh dia duwgc s dung cho may o vi du la gcow2 (mét dinh dang tép QEMU COW).

RAW
Loai dia thé hoac dia toan phan 1a mot tép ma toan bo dung lwgng ctia n6 da dugc phan bo tlr
trwdc. Vi du: tép hinh anh dia tho 10 GB sé tiéu thu 10 GB dung lugng dia thuc té trén trinh
giam sat may do. Kiéu dia nay cé 1gi vé hiéu sudt vi tit cd dung lwgng dia can thiét déu da ton
tai; vi vay, trinh giam sat may do sé chi cd thé ghi dir liéu vao dia ma khong can mat hiéu suat
cho viéc theo do6i hinh &nh dia dé ddm béo rang né chwa dat dén giéi han va sé mé rong kich
thudc cia tép khi dit liéu médi dugc ghi vao né.

C6 cac nén tdng quan 1y 4o héa khac nhw Red Hat Enterprise Virtualization va oVirt cé thé st dung
cac dia vat 1y dé hoat ddng nhu cac vi tri lwu trit du phong cho mét hé diéu hanh cia may do. Cac
hé théng nay cé thé st dung mang vung luvu trit (SAN) hodc thiét bi lvu trit gdn mang (NAS) dé ghi
dit liéu ctia chung va trinh gidm sat may ao sé theo ddi vi tri luu trit nao thudc vé may do nao. Cac
hé théng lwu trit nay c6 thé s dung cac cong nghé nhu Trinh quan 1y O phan ving logic (LVM) dé
ting hodc gidm kich thudc lwu trit dia ca may do khi can va dé ho trg tao va quan 1y hinh anh tuc
thoi luu triv.

Lam viéc véi cac ban mau May Ao

Vi cdc mdy do thuong chi 1a cac tép chay trén mot trinh gidm sat may do nén rit dé deé tao cdc bdn
mau c6 thé tuy chinh cho céc tinh huéng trién khai cu thé. Thong thudng, mot may o sé cé mot
thiét 1ap hé diéu hanh co ban va mdt s6 cai dat cdu hinh xac thyc dugc dinh cidu hinh san dé dé
dang khéi chay hé théng trong twong lai. Diéu nay cé thé cat giam dang ké luwgng thoi gian xay
dung mot hé thong mdi bing cach gidm khéi lwgng clia cac cong viée thuwdng xuyén lidp lai (chang
han nhu cai dat goi co s va cai dat ngéon ngi).

Ban miu may do nay sau d6 cé thé dugc sao chép sang mot hé thong may khach méi. Trong
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truong hop nay, may khach méi sé dugce déi tén, mot dia chi MAC méi sé dugc tao cho giao dién
mang cua né va cac stta doi khac cé thé dugc thye hién tuy thudc vao muc dich s dung.

ID ctila may D-Bus

Nhiéu ban cai dat Linux sé s dung s6 nhan dang mday duwogc tao khi cai dat. S6 nhan dang nay
dwgc goi 1a ID mdy D-Bus. Tuy nhién, néu mot may o dugc nhdn bdn duge dung lam mau cho cac
cai ddt may do khdc, chung ta sé phai tao mdt ID may D-Bus mai dé ddm bao rang cac tai nguyén
hé théng tir trinh gidm sat may do dwgc chuyén hudng dén hé thong may khach mét cach thich
hop.

Lénh sau c6 thé dugc si dung dé xac thyce rang ID may D-Bus c6 ton tai cho hé théng dang chay:
$ dbus-uuidgen --ensure

Néu khong cé thong bao 16i nao dugc hién thi thi tirc 12 hé thong cé ID. D€ xem ID may D-Bus hién
tai, hdy chay ma sau:

$ dbus-uuidgen --get
17f2e0698e844e31b12ccd3f9aadd94a

Chuoi van ban hién thi 1a s6 ID hién tai. Cac hé thong Linux chay trén cung mot trinh gidam sat
may do khong dugc cé cung mdt ID may D-Bus.

ID may D-Bus nam & /var/lib/dbus/machine-id va dwgc lién két twgng trung véi
/etc/machine-id. Viéc thay d6i s6 ID nay trén mot hé thong dang chay khong dwgc khuyén
khich vi hé théng sé tréd nén khong on dinh va c6 thé xdy ra sy c¢d. Néu hai may 4o c¢6 cung méot ID
may D-Bus, hdy lam theo tién trinh bén dudi dé tao mot may mai:

$ sudo rm -f /etc/machine-id
$ sudo dbus-uuidgen --ensure=/etc/machine-id

Trong truwong hop /var/lib/dbus/machine-id khéng phai la mot lién két twong trung twong
ung vGi /etc/machine-id thi /var/lib/dbus/machine-id s& phai bi xda.

Trién khai May ao trén Pam may

C6 vo s6 nha cung cap IaaS (Co s¢ Ha tdang duwdi dang Dich vu) chay cac hé théng do hda va co thé
trién khai cac hinh &nh may khach 4o cho mot té chitc. Trén thyec té, tat cd cadc nha cung cip nay
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déu cé cac cong cu cho phép quan tri vién xay dung, trién khai va dinh ciu hinh cac may ao tuy
chinh dya trén nhiéu ban phin phoi Linux. Nhiéu cong ty trong s6 do6 cling cé san cac hé thong
cho phép trién khai va di doi cac may do dugc xay dyng tir bén trong to chitc ctia khach hang.

Khi danh gia viéc trién khai mot hé thong Linux trong moi treong IaaS, cé mot so yéu té6 chinh ma
quan tri vién nén biét:

May ao dién toan
Nhiéu nha cung cdp ddm may sé tinh phi s& dung dva trén “mdy ao dién todn” hoac lwgng thoi
gian CPU ma co s& ha tang dya trén ddm may ctia nguoi dung sé st dung. Viéc 1ap ké hoach can
than vé lugng thoi gian x& Iy ma cac wng dung thuc sy can sé giup duy tri chi phi ca gidi phap
dam may & trong tam kiém soat.

Phién ban dién todn cling thuong dé cap dén sé lugng may do duwgc cung cip trong mot moi
truong ddm may. Mot 1an nita, viéc c6 nhiéu phién ban hé thong dang chay cung mot liuc cling
sé &nh hudng dén mitc chi phi ma mét t6 chitc phai tra cho téng thoi gian CPU.

Lwu triv Khoi
Céc nha cung cidp dam may ciing cé san nhiéu cdp do luwu trit khoi khac nhau cho mot t6 chirc
s dung. Mot so dich vu chi don gian 1a luu trit mang dua trén web cho cac tép va cac dich vu
khéc lién quan dén b6 nhd ngoai vi danh cho mday do dugc cung cap trén ddm may dé si dung
cho viéc luu trir tép.

Chi phi cho cac dich vu nhuw vy sé thay déi dya trén dung lwgng lwu trit dwgc sit dung va tée do
Iwu trit trong cac trung tam dit liéu cia nha cung cap. Truy cap bo nhé nhanh hon thuong sé
tiéu tén nhiéu chi phi hon va ngugec lai, dit liéu “6 trang thai nghi” (nhu trong bo nhé luu triv)
thuong sé cé chi phi rat thap.

Mang

Mot trong nhitng van dé chinh khi lam viéc v4i nha cung cdp gidi phap ddm may la cach thic
cidu hinh mang &o. Nhiéu nha cung cip IaaS sé c6 mot s6 dang tién ich dwa trén web c6 thé
dugc st dung dé thiét ké va trién khai cac tuyén mang, mang con va cau hinh tuwong Ita khac
nhau. M6t s6 tham chi sé cung cip céc gidi phap DNS dé cé thé chi dinh FQDN (Tén Mién du diéu
kién) c6 thé dugc truy cap cong khai bdi cdc hé théng truy cap internet. Thdm chi con cé céc
gidi phap “hon hgp” cé thé két noi co sé ha ting mang tai cho va hién cé vdi co sd ha tang dua
trén ddm may thong qua phuong tién VPN (mang riéng do), tir d6 lién két hai co s& ha tang lai
vGi nhau.

Truy cap an toan vao May khach trén bam may

Phuong phap phé bién nhat dugc s& dung dé truy cdp mot may khach do tlr xa trén nén tang dam
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may la théng qua viéc st dung phan mém OpenSSH. M6t hé théng Linux nam trong ddm may sé
c6 mdy chi OpenSSH dang chay, trong khi quan tri vién sé s& dung ng dung khach OpenSSH vd&i
cac khda dugc chia sé trudce dé truy cap tur xa.

Mot quan tri vién sé chay 1énh sau:
$ ssh-keygen

Sau d6 1a l1am theo ddu nhac dé tao cidp khéa SSH cong khai va riéng tu. Khoa riéng tw van con
trén hé thong cuc bd ciia quan tri vién (dwoc lwu trit trong ~/ . ssh/) va khéa cong khai sé duoc
sao chép vao hé thong ddm may tir xa. Pay cling chinh 1a phuong phdp ma ngudi dung sé st dung
khi lam viéc véi cdc may dugce két noi trong mang LAN cong ty.

Quan tri vién sé chay lénh sau:
$ ssh-copy-id -i <public_key> user@cloud_server

Thao tac nay sé sao chép khéa SSH cong khai tir cdp khéa vira dugc tao sang may chi ddm may ti
xa. Khoa cong khai sé dugc ghi vao tép ~/.ssh/authorized_keys clia may chi ddm may va sé
dat cac quyén thich hop trén tép.

Néu chi c6 mot tép khda cong khai trong thw muc ~/ . ssh/ thi khéa chuyén -1i c6
NOTE thé dugc bd qua vilénh ssh-copy-id sé la mac dinh cho tép khoa cong khai trong
thu muc (thuwong la tép két thic bang phan mé rong . pub).

Mot s6 nha cung cap dich vu ddm may sé ty dong tao cap khoa khi hé thong Linux méi duwoc cung
cap. Sau do, quan tri vién sé phai tai xuéng khdéa riéng tu cho hé thong mdi tir nha cung cap dam
may va luu trit khéa do trén hé théng cuc bo ctia ho. Hay lvu y rang quyén doi véi khéa SSH phai
la @600 doi véi khda riéng tw va 0644 doi vai khéa cong khai.

Pinh cau hinh trudc cho Hé thong Pam may

Mot cong cu hitu ich gidp don gian héa viéc trién khai mdy do dua trén dam mdy la tién ich
cloud-init. Cung vdi cac tép cau hinh duogc lién két va hinh dnh mday do duwgc xac dinh trudec,
1énh nay la phuong phap trung 1ap dé trién khai may khach Linux cho rat nhiéu cac nha cung cap
TaaS. Bang cach s dung cac tép van ban thuan tuy YAML (YAML khong phdi la Ngoén ngit Ddnh
ddu), quan tri vién c6 thé dinh ciu hinh trwdc thiét 1ap mang, lwa chon géi phan mém, cdu hinh
khda SSH, tao tai khodn nguoi dung, cai dat ngén ngit cung véi vo s cac tuy chon khac dé nhanh
chéng tao cac hé théng mdi.
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Trong qud trinh khéi dong ban dau cta hé thong mdi, cloud-init sé doc cai dat tur cac tép cau
hinh YAML va &p dung chung. Quad trinh nay chi can ap dung cho thiét 1ap ban dau cia hé thong
va sé giup viéc trién khai mot nhom hé thong mdi trén nén tdng cia nha cung cadp ddm may trd
nén dé dang hon.

Cu phép tép YAML dugc s& dung véi cloud-init dugc goi la cloud-config. Sau day la mot tép
cloud-config mau:

#cloud-config
timezone: Africa/Dar_es_Salaam
hostname: test-system

# Update the system when it first boots up
apt_update: true
apt_upgrade: true

# Install the Nginx web server
packages:
- nginx

Hay lvu y rang ¢ dong trén cung khong cé khodng cach gitta ky hiéu bam (#) va thuat ngt cloud-
config.

cloud-init khéng chi danh cho may do. Bd céng cu cloud-init ciing cé thé duoc
NOTE st dung dé dinh ciu hinh trudc cic vung chita (ching han nhu vung chia LXD
Linux) trwdc khi trién khai.

Vung Chtra

Cong nghé vung chta cling twong ty nhuw may 4o & mot s6 khia canh. Pay la noi ngudi dung sé cé
mot moi truedng biét 1ap dé dé dang trién khai mot ¢ng dung. P6i v6i mot may do, toan bd may
tinh sé dugc mo phdng. Trong khi dd, ving chita sé& chi st dung vira @t cac phan mém dé chay mot
ing dung, tir d6 c6 thé gidm thiéu duwogc chi phi.

Cac vung chira thuong linh hoat hon so véi may do. Mot viing chita ing dung cé thé dwgc di doi tir
may chd nay sang may cht khac, gibng nhu mét may do c6 thé dwoc di doi tlr trinh gidm sat may
4o nay sang trinh giam sat may do khac. Tuy nhién, d6i khi mdt may do sé can phai tat nguén
trudc khi cé thé di doi; trong khi dd, do6i voi vung chita, tng dung sé luoén chay ké ca trong khi n6
dang dugc di doi. Vung chita cling giup ta dé dang trién khai cac phién ban (ng dung mdi song
song v&i phién ban hién cé. Khi nguoi dung déng phién cia ho véi cadc ving chita dang chay, cac
vung cha nay cé thé dugc phan mém diéu phoi vung chira ty déng xéa khoi hé thong va dugc
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thay thé bang phién ban mdi, tir d6 gitup giam thiéu thoi gian chét.

C6 rat nhiéu céng nghé vung chira c6 sdn cho Linux (chang han nhu Docker,
NOTE Kubernetes, LXD/LXC, systemd-nspawn, OpenShift, v.v.). Viéc trién khai chinh xéc
g6i phan mém vung chita nam ngoai pham vi ctia ky thi LPIC-1.

Céc vung chita st dung co ché nhém kiém sodt (hay con duoc goi 1a cgroups) trong nhan Linux.
Cgroups 1a mot cach dé phan vung cac tai nguyén hé théng nhu bo nhd, thoi gian ctia bo x& 1y
cling nhu bang thong mang va dia cho mot &ng dung riéng 1é. Quan tri vién cé thé truc tiép s
dung cgroups dé dit gigi han tai nguyén hé thong trén mot tng dung, hodc mot nhém ng dung cé
thé tén tai trong mot cgroup duy nhét. Vé ban chit, cung vdi viéc cung cip cac cong cu giap dé
dang quan ly va trién khai cac cgroups, day chinh 1a nhiém vu ciia phan mém vung cha.

Hién tai, ky thi LPIC-1 khong can téi kién thitc vé cgroups. Khai niém cgroups duoc
NOTE dé cap tdi & day dé ng vién c6 mot s6 kién thirc co ban t6i thiéu vé cach mot ing
dung dugc phan tach vi muc dich st dung tai nguyén hé thong.
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Bai tdp Huéng dan

1.

Phan mé& rong CPU nao la can thiét trén nén tdng phan cing dwa trén x86 chay cac may khach
dugc 4o hda hoan toan?

Mot phién cai dat may chd quan trong yéu ciu hiéu sudt nhanh nhét cé thé sé s dung loai o
hoa nao?

Hai mdy 4o da dugc sao chép tir cung mdt ban maiu va st dung D-Bus dang hoat dong khong 6n
dinh. C4 hai déu c6 tén mday chu va cai dat cdu hinh mang riéng biét. Lénh nao sé dugc st dung
dé xac dinh xem moi may &o c6 ID May D-Bus khac nhau hay khong?
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N o ~ rd ~

Bai tap Mo rong

1. Hay chay lénh sau dé xem hé théng da kich hoat phan mé rong CPU dé chay may &o chua (két
qua tuy thudc vao CPU ctia ban):

grep --color -E "vmx|svm" /proc/cpuinfo

Tuy thudc vao dau ra, ban c6 thé danh ddu vmx (d6i vai CPU ho trg Intel VT-X) hoac svm (d6i véi
CPU ho tr¢ AMD SVM). Néu ban khong nhin dugc két qua, hidy tham khdo hwéng din phin sun
BIOS hodc UEFI ctia ban vé cach kich hoat 4o hoéa cho b6 xtt 1y.

2. Néu bo xtr Iy ctia ban ho trg 4o hoa, hidy tim tai liéu vé ban phin phéi cla ban dé chay trinh
gidm sat may do KVM.

- Hay cai dat cac géi can thiét dé chay trinh gidm sat 4o hoa KVM.

- Néu dang st dung moi trudong may tinh dé ban do hoa, ban cling nén cai dat ang dung
virt-manager - tic giao dién nguoi dung do hoa cé thé dugc st dung trén ban cai dat KVM.
biéu nay sé ho trg ban trong viéc cai dit va quan ly may &o.

- Hay tai xudéng hinh anh ISO ctia badn phan phoi Linux ma ban chon va lam theo tai liéu vé
badn phan phoi dé tao mot may do mdi bang cach s dung ISO nay.
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Tom tat

Trong bai hoc nay, chung ta da dé cap dén cac khai niém co ban vé may do va vung chwa cling
nhu cach s dung cac cong nghé nay véi Linux.

Chung ta da mo td ngan gon cac lénh sau:

dbus -uuidgen
Dugc st dung dé xac minh va xem ID DBus cia hé thong.

ssh-keygen
buoc s dung dé tao cdp khoa SSH cong khai va riéng tw dé s& dung khi truy cap cac hé théng
t xa dya trén dam may.

ssh-copy-id
Duoc st dung dé sao chép khéa SSH cong khai cia hé théng sang hé théng tir xa nhdm ho trg
xdac thue twr xa.

cloud-init
Duoc st dung dé ho trg cdu hinh va trién khai cdc may do va vung chita vao moi truong dam
may.
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Pap an Bai tdp Huéng dan

1. Phan md& rong CPU nao la can thiét trén nén tdng phan cing dua trén x86 chay cac may khach
dugc 4o hda hoan toan?

VT-x cho CPU Intel hodc AMD-V cho CPU AMD.

2. Mot phién cai dat may chd quan trong yéu ciu hiéu sudt nhanh nhit cé thé sé st dung loai do
hoéa nao?

Mot hé diéu hanh st dung 4o hda song song (chang han nhu Xen) nhw mot hé diéu hanh khach
c6 thé tin dung t6t hon cac tai nguyén phan cing cé san cho no théng qua viéc st dung cac
trinh diéu khién phan mém duogc thiét ké dé hoat déng véi trinh giam sat may ao.

3. Hai may 4o da dugc sao chép tit cung mot ban mau va st dung D-Bus dang hoat dong khéng 6n
dinh. Ca hai déu cé tén may chu va cai dat cdu hinh mang riéng biét. Lénh nao sé duwoc st dung
dé xac dinh xem moi may &o cé ID Mdy D-Bus khac nhau hay khong?

dbus-uuidgen --get
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Dap an Bai tap Ma& rong

1.

2.

Hay chay lénh sau dé xem hé théng da kich hoat phan mé rong CPU dé chay may &o chua (két
qua tuy thudc vao CPU ctia ban):

Két qud sé khac nhau tuy thudc vao CPU ma ban c6. Sau day la mot vi du dau ra tr mot may
tinh c6 CPU Intel vdi céac tién ich mé rong 4o hda duogce kich hoat trong phan sun UEFL:

$ grep --color -E "vmx|svm" /proc/cpuinfo

flags : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov pat pse36
clflush dts acpi mmx fxsr sse sse2 ss ht tm pbe syscall nx pdpelgb rdtscp 1m constant_tsc
art arch_perfmon pebs bts rep_good nopl xtopology nonstop_tsc cpuid aperfmperf pni
pclmulqdq dtes64 monitor ds_cpl vmx smx est tm2 ssse3 sdbg fma cx16 xtpr pdcm pcid ssed_1
sse4_2 x2apic movbe popcnt tsc_deadline_timer aes xsave avx flé6c rdrand lahf_1lm abm
3dnowprefetch cpuid_fault epb invpcid_single pti ssbd ibrs ibpb stibp tpr_shadow vnmi
flexpriority ept vpid ept_ad fsgsbase tsc_adjust bmil hle avx2 smep bmi2 erms invpcid rtm
mpx rdseed adx smap clflushopt intel_pt xsaveopt xsavec xgetbvl xsaves dtherm ida arat
pln pts hwp hwp_notify hwp_act_window hwp_epp md_clear flush_1l1d

Néu bo xtt Iy cia ban ho trg 4o hoa, hdy tim tai liéu vé ban phin phéi ctia ban dé chay trinh
gidm sat may do KVM.

- Hay cai dat cac gdi can thiét dé chay trinh gidm sat 4o hoa KVM.

Két qua sé khac nhau tuy thudc vao ban phan phdi ciia ban. Sau day 1a mot s6 diém bat dau:
Ubuntu — https://help.ubuntu.com/lts/serverguide/libvirt.html

Fedora — https://docs.fedoraproject.org/en-US/quick-docs/getting-started-with-virtualization

Arch Linux — https://wiki.archlinux.org/index.php/KVM +* Néu dang st dung moi truong
may tinh dé ban d6 hoa, ban cling nén cai dit ¥ng dung virt-manager - tirc giao dién nguoi
dung d6 hoa c6 thé dugc st dung trén ban cai dat KVM. Diéu nay sé ho trg ban trong viéc cai
dat va quan ly may ao.

Mot 1an nira, diéu nay sé thay doi tuy theo ban phan phéi. Mot vi du st dung Ubuntu sé nhu

sau:

$ sudo apt install virt-manager
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- Hay tai xuéng hinh anh ISO cia ban phan phdéi Linux ma ban chon va lam theo tai liéu vé
badn phan phoi dé tao mot may do mdi bang cach s dung ISO nay.

Nhiém vu nay c6 thé duoc x 1y dé dang bdi gdi virt-manager. Tuy nhién, mét may o co
thé dugc tao tir dong 1énh bang cach st dung lénh virt-install. Hay th& cd hai phuong
phap dé hiéu cach cac may do dugc trién khai.
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103.1 Lam viéc trén Dong Iénh
Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 103.1

Khoi lwgng
4

Cac linh vwe kién thirc chinh

+ S dung cac 1énh v6 don va chubi 1énh mot dong dé thyc hién céc tadc vu co ban trén dong
1énh.

* S& dung va stta d6i moi trudng vo bao gom xac dinh, tham chiéu va xudt cac bién méi
truong.

S dung va chinh sa lich s 1énh.

* Goi cac 1énh bén trong va bén ngoai dudng dan da xac dinh.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung

* bash

* echo

s env

* export

* pwd

* set

* unset

* type

* which
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* man
* uname

* history

* .bash_history

* Quoting
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103.1 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.1 Lam viéc trén Dong 1énh
Bai: 1 trén 2

Gigi thiéu
Nhitng ngudi méi lam quen véi thé gidgi quan tri clia Linux va vo Bash thuong sé cAm thdy hoi lac
16ng vi khong cé giao dién GUI than thién dé dung. Ho da quen véi viéc chi cAn nhdp chudt phai la
cé quyén truy cap vao cac goi y tric quan va thong tin theo nglt cAnh ma cac tién ich quan ly tép
do6 hoa cung cap. Vi vdy, ching ta phadi nhanh chéng tim hiéu va thanh thao viéc st dung b6 cong
cu dong 1énh twong d6i nhé gon ma qua dé, chung ta c6 thé ngay 1ap titc khai thac toan bo dir liéu
dugc cung cap béi GUI cii va hon thé nita.

Lay Thong tin Hé thong

Khi nhin vao ddu nhac dong 1énh nhip nhdy, ciu hoéi dau tién ctia ban chic héan sé 1a “Téi dang &
dau?”, hoac chinh x4c hon la “Hién nay t6i dang ¢ dau trong hé thong tép Linux va néu gia su toi
da tao mot tép madi thi nd sé nam & dau?” Nhitng gi chung ta muon biét ¢ day la thw muc cong viéc
hién tai ctia minh, va 1énh pwd sé cho ta biét diéu nay:

$ pwd
/home/frank
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Gid s rang Frank hién dang dang nhap vao hé théng va anh ay hién dang & trong thu muc chinh
cda minh 1a /home/frank/. Néu Frank tao mot tép trong bang cach s dung lénh touch ma
khong chi dinh bat ky vi tri nao khac trong hé thong tép, tép sé dugc tao tai /home/frank/. Viéc
liét ké ndi dung thw muc véilénh 1s sé cho chung ta thay tép méi do:

$ touch newfile
$ 1s
newfile

Bén canh vi tri trong hé thong tép, thwong chung ta sé can cé ca thong tin vé hé thong Linux dang
chay. Diéu nay cé thé bao gbm ca s6 phat hanh chinh xac ctia ban phan phoi hodc la phién ban
nhan Linux hién dang dugc tai. Cong cy uname la nhitng gi ching ta can & day, dadc biét 1a uname
s dung cung véi tuy chon -a (“all”).

$ uname -a
Linux base 4.18.0-18-generic #19~18.04.1-Ubuntu SMP Fri Apr 5 1@0:22:13 UTC 2019 x86_64
x86_64 x86_64 GNU/Linux

Tai day, uname cho biét may ctia Frank da dugc cai dat nhan Linux phién ban 4.18.0 va dang chay
Ubuntu 18.04 trén CPU 64-bit (x86_64).

Nhan Thong tin vé Lénh

Chung ta sé thuwong bat gap nhiéu tai liéu néi vé cac 1énh Linux ma minh chwa hé quen thudc. Ban
than dong 1énh da cung cap tat ca cac thong tin hitu ich vé chitc nang cta cac 1énh va cach st
dung ching mot cadch hiéu qua. Cé 1€ nhitng thong tin hitu ich nhat sé dugc tim thay trong cac tép
cta hé théng hudng dan (man).

Theo quy dinh, cdc nha phat trién Linux sé& viét cac tép man va phan phdi ching cung vdi cac tién
ich ma ho tao ra. C4c tép man la céc tai liéu cé cdu truc cao véi ndi dung dugc phan chia tryc quan
theo cac tiéu dé phan tiéu chuan. Khi nhap man vdi tén ctia 1énh theo sau, ta s& nhan dwgc cac
thong tin bao gom tén 1énh, tom tat cach s dung ngan gon, mo ta chi tiét hon va mot so thong tin
co ban vé lich st va cap phép quan trong. Sau day la mét vi du:

$ man uname

UNAME (1) User Commands UNAME (1)
NAME

uname - print system information
SYNOPSIS

uname [OPTION]...
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DESCRIPTION
Print certain system information. With no OPTION, same as -s.
-a, --all
print all information, in the following order, except omit -p
and -i if unknown:
-s, --kernel-name
print the kernel name
-n, --nodename
print the network node hostname
-1, --kernel-release
print the kernel release
-v, --kernel-version
print the kernel version
-m, --machine
print the machine hardware name
-p, --processor
print the processor type (non-portable)
-1, --hardware-platform
print the hardware platform (non-portable)
-0, --operating-system
print the operating system
--help display this help and exit
--version
output version information and exit
AUTHOR
Written by David MacKenzie.
REPORTING BUGS
GNU coreutils online help: <http://www.gnu.org/software/coreutils/>
Report uname translation bugs to
<http://translationproject.org/team/>
COPYRIGHT
Copyright©2017 Free Software Foundation, Inc. License GPLv3+: GNU
GPL version 3 or later <http://gnu.org/licenses/gpl.html>.
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law.
SEE ALSO
arch(1), uname(2)
Full documentation at: <http://www.gnu.org/software/coreutils/uname>
or available locally via: info '(coreutils) uname invocation'
GNU coreutils 8.28 January 2018 UNAME (1)

man sé chi hoat déng khi ta dat cho né mét tén 1énh chinh xac. Tuy nhién, néu khéng chac chan vé
tén cda lénh, ta c6 thé st dung 1énh apropos dé tim kiém thong qua tén va mé ta cta trang man. Vi
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dy, gid s nguwoi dung khong thé nhé rang chinh uname sé cung cap thong tin vé phién ban nhan
Linux hién tai, ho cé thé chuyén tir kernel thanh apropros. Chung ta c6 thé sé nhin dugc dau ra
gom nhiéu dong, nhung chuing déu sé bao gom cdc thong tin nhu sau:

$ apropos kernel

systemd-udevd-kernel.socket (8) - Device event managing daemon

uname (2) - get name and information about current kernel
urandom (4) - kernel random number source devices

Néu khéng can tai liéu day du cta lénh, ta cé thé nhanh chéng 14y dir liéu co ban vé 1énh bang
cach st dung type. Vi du nay st dung type dé truy van bon lénh riéng biét cing mot lic. Két qua
da cho ta thiy rang cp (“copy”) 1a mot chwong trinh nam trong /bin/cp va kill (thay doi trang
thai cia mot tién trinh dang chay) 14 mot vo tich hop sdn —nghia 1a né 1a mgt phan thuc cia vo
Bash:

$ type uname cp kill which
uname is hashed (/bin/uname)
cp is /bin/cp

kill is a shell builtin
which is /usxr/bin/which

Hay lwu y rang, ngoai viéc 1a mot 1énh nhi phan théng thuong nhw cp, uname con la “ham bam.”
D6 1a béi vi Frank gan day da s& dung uname va da dugc thém vao bdng bam dé tang hiéu qua cta
hé théng va khién né dé truy cip hon vao 1an chay tiép theo. Néu Frank chay type uname sau khi
khdi dong hé théng, anh ay sé thay rang type sé lai mdt 1an nita mo ta uname la mot 1énh nhi phan
thong thuong.

NOTE Mot cach nhanh hon dé don dep badng biam la chay 1énh hash -d.

Po6i khi — ddc biét 1a khi lam viéc véi cac tép 1énh ty dong —ta sé can mot ngudn théng tin don
gidn hon vé mat 1énh. Lénh which ma lénh type trudc day da truy vét sé khong tra lai gi ngoai vi
tri tuyét déi cia lénh. Vi du nay sé dinh vi ca hai 1énh uname va which.

$ which uname which
/bin/uname
/usxr/bin/which

NOTE Néu muon hién thi thong tin vé cac 1énh buildin, ta cé thé s dung 1énh help.
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St dung Lich str Lénh

Mo6i nguoi dung thuong sé déu phai nghién ciu can than cach st dung moi 1énh mot cach thich
hop va cach dé chay no6 thanh cong cung vdi mot loat cac tuy chon va doi so phirc tap. Nhung vai
tuan sau do, diéu gi sé xay ra khi chung ta can chay cung mot 1énh véi cac tlly chon va doi so giong
nhau nhung khong thé nhd hét cac chi tiét? Thay vi bat dau tim hiéu lai tir dau, ta cé thé khoi
phuc 1énh ban dau bang cach s dung l1énh history.

history sé trd vé cac 1énh gan day nhat ma ta da thyc hién theo th® ty cac lénh gan nhat xuat
hién & dudi cung. Ta c6 thé dé dang tim kiém thong qua cac 1énh d6 bing mot chubi cu thé vai
1énh grep. Vi du sau sé tim kiém bat ky 1énh nao c6 bao gom van ban bash_history:

$ history | grep bash_history
1605 sudo find /home -name ".bash_history" | xargs grep sudo

O day chi c6 mot 1énh duy nhat dwoc tra vé cing véi s6 thit tu 1a 1605.

Vé bash_history, day la tén ctia mot tép an thyc ma chung ta cé thé tim thiy trong thu muc
chinh ctia nguoi dung. Vi né 1a mét tép an (dugc chi dinh bang ddu chdm ding trudc tén tép), né
sé chi dugc hién thi bang cach liét ké noi dung thuw muc st dung 1s véi déi s6 -a:

$ 1s /home/frank
newfile
$ 1s -a /home/frank
.bash_history .bash_logout .bashrc .profile .ssh newfile

Trong tép .bash_history sé cé gi? Hay ty minh xem va ban sé& thdy hang trdm hang ngan 1énh
gan day nhat cda minh. Tuy nhién, cé thé ban sé ngac nhién khi thdy rang mot s6 1énh gan day
nhdt khong cé ¢ day. b6 1la vi mac du chung dd dugc thém ngay vao co sé dit liéu history dong,
cac b6 sung mdi nhat cho lich s 1énh sé khong dugc ghi vao tép .bash_history cho dén khi
nguoi dung thoat khéi phién lam viéc.

Ta c6 thé tdn dung ndi dung ctia history dé giup trdi nghiém dong lénh tré nén nhanh hon va
hiéu qua hon bang cach st dung cac phim mi tén lén va xudng trén ban phim. Nhan phim 1én
nhiéu lan sé€ dién vao dong lénh cac 1énh gan day. Khi da tim dwgc lénh minh muén thyc hién, ta
c6 thé chay n6 bang cach nhin Enter. Diéu nay giup viéc goi lai va stta doi cac 1énh nhiéu lan
trong phién vé (néu mudn) tré nén dé dang hon.
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Bai tdp Huéng dan

1. Hay s dung hé théng man dé xac dinh cach yéu cau apropos xuat mot 1énh ngan gon dé két
qua dau ra chi trd vé mot thong bdo st dung ngan gon va roi thoat.

2. Hay s dung hé théng man dé xac dinh gidy phép ban quyén nao dugc gan cho 1énh grep.
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N o ~ pd ”~
Bai tap Mo rong
1. Hay x4c dinh kién truc phan citng va phién ban nhan Linux dang dugc s dung trén mdy tinh

cia ban & dinh dang dau ra dé doc.

2. Hay in hai mwoi dong cu6i cung cta co sé dit liéu history dong va tép .bash_history dé so
sanh chung.

3. Hay st dung cong cu apropos dé xac dinh trang man noi ban sé tim thdy 1énh dé hién thi kich
thudc cia thiét bi khoi vat ly dugc dinh kém theo don vi byte thay vi megabyte hodc gigabyte.
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Tom tat

Trong bai hoc nay, chung ta da hoc vé:

Cach lay thong tin vé vi tri hé thong tép va ngan xép phan mém hé diéu hanh cta ban.

Cach tim trg giup cho viéc st dung 1énh.
« Lam thé nao dé xac dinh vi tri hé thong tép va loai nhi phan 1énh.

» C4ch tim va s dung lai cac 1énh da thyc hién trudc do.
Cac lénh sau da dugc thao luan trong bai hoc nay:

pwd
In duong dan dén thu muc lam viéc hién tai.

uname
In kién truc phan cing cia hé théng, phién ban nhan Linux, ban phan phoi va ban phat hanh
ban phan phéi.

man

Truy cap céc tép tro giup ghi lai cdch s dung lénh.

type
In vi tri hé théng tép va nhap mot hoac nhiéu Iénh.

which

In vi tri hé thong tép cho mat 1énh.

history
In hodc st dung lai cac l1énh da thyc hién trudce do.
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Pap an Bai tdp Huéng dan

1. Hay s dung hé théng man dé xac dinh cach yéu cau apropos xuat mot 1énh ngan gon dé két
qua dau ra chi trd vé mot thong bdo st dung ngan gon va roi thoat.

Chay man apropos va cudn xudng qua phan “Options” cho dén doan - -usage.
2. Hay st dung hé thong man dé xac dinh gidy phép ban quyén nao dugc gan cho 1énh grep.

Chay man grep va cudn xuéng phan “Copyright” cta tai liéu. Hay lwu y rang chuwong trinh s
dung ban quyén tlr Free Software Foundation.
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Dap an Bai tap Ma& rong

1.

Hay xac dinh kién truc phan cing va phién ban nhan Linux dang dugc st dung trén may tinh
cia ban & dinh dang dau ra dé doc.

Chay man uname, doc qua phan “Description” va xac dinh cac d6i s6 1énh sé chi hién thi két qua
chinh x4c ma ban muén. Hay lwu y cach -v cung cap cho ban phién ban hat nhan va -1 sé cung
cap nén tdng phan cing.

$ man uname
$ uname -v
$ uname -i

Hay in hai muoi dong cudi cung cda co s@ dit liéu history dong va tép .bash_history dé so
sanh chung.

$ history 20
$ tail -n 20 .bash_history

Hay s dung céng cu apropos dé xac dinh trang man noi ban sé tim thay 1énh dé hién thi kich
thudc cia thiét bi khoi vat ly duwgc dinh kém theo don vi byte thay vi megabyte hodc gigabyte.

Mot cach 1a chay apropos véi chudi block, doc qua két qud, lwu y rdng 1sblk sé& liét ké céc
thiét bi khéi (va do dé c6 thé 1a cong cu phu hgp nhét cho nhu ciu cda chung ta), chay man
1sblk *, cudn qua phan “Description” va luu y rang ' -b sé&hién thi kich thudc thiét
bi tinh bang byte. Cudi cung, chay 1sblk -b dé xem két qud.

$ apropos block
$ man 1lsblk
$ 1sblk -b
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Bai: 2 trén 2

Gidi thiéu

Moi treong hé diéu hanh bao gom cac cong cu co bdn —nhw vé dong 1énh va doi khi 1a GUI—ma
ta sé can dén dé hoan thanh cac tac vu. Tuy nhién, moi trudong ciing sé c6 mot danh muc cac phim
tit va gia tri dugc thiét 1ap san di kém vadi nd. Bai hoc nay 1a noi ching ta sé tim hiéu vé cach liét
Kké, goi va quan ly cdac gia tri do.

Tim cac Bién Mai truo'ng

Vay lam cach nao dé chung ta xac dinh céc gia tri hién tai cho titng bién moi treong? Cé mot cach
la théng qua lénh env:

$ env
DBUS_SESSION_BUS_ADDRESS=unix:path=/run/user/1000/bus

XDG_RUNTIME_DIR=/run/user/1000
XAUTHORITY=/run/usex/1000/gdm/Xauthority
XDG_CONFIG_DIRS=/etc/xdg/xdg-ubuntu:/etc/xdg
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PATH=/usx/local/sbin:/usx/local/bin:/usx/sbin:/usx/bin:/sbin:/bin:/usxr/games:/usr/local/game
s:/snap/bin

GJS_DEBUG_TOPICS=JS ERROR;JS LOG

[...]

Ta sé nhan dugc rat nhiéu két qua —nhiéu hon ca trong doan trich trén. Nhung hay luu y muc
nhap PATH dang chita cac thw muc ma vé (va cdc chwong trinh khéc) sé tim kiém cdc chwong trinh
khac ma khéng can phai chi dinh mot duwong dan chi tiét. Tir d6, ta c6 thé chay mot chuong trinh
nhi phan (gia st 1a & trong /usr/local/bin tir trong thw muc chinh va né sé chay nhu thé tép la
cuc bo).

Hay thay do6i chd dé mot chit. Lénh echo sé in ra man hinh bat cit thit gi ching ta yéu cau. Du cé
tin hay khong, cé nhiéu ldc viéc s& dung echo dé lip lai diéu gi d6 theo dung nghia den sé rat hitu
ich.

$ echo "Hi. How are you?"
Hi. How are you?

Nhung ta cling cé thé thyc hién mot tac vu khac véi echo. Khi ta cung cdp cho né tén ctia mot bién
moi treong — va néi véi ndé rang day 1la mot bién bang cach thém $ vao trudce tén bién — va sau do,
thay vi chi in tén ctia bién, v6 s& m& rong né dé cung cap gia tri cho chung ta. Néu dang tw héi liéu
thw muc yéu thich hién c6 trong duong dan hay khong, ngudi dung c6 thé nhanh chéng kiém tra
bang cach chay n6 qua echo:

$ echo $PATH
/usr/local/sbin:/usr/local/bin:/usr/sbin:/usx/bin:/sbin:/bin:/usr/games:/usx/local/games:/sn
ap/bin

Tao cac Bién Mo6i trurong méi
Chung ta cé thé thém céc bién tuy chinh cda riéng minh vao méi trwong. Cach don gidn nhat 1a st

dung ky ty =. Chu6i bén trai sé 1a tén clia bién mai va chudi bén phai sé 1a gia tri ciia no. Bay gio,
ta co6 thé cung cap tén bién cho echo dé xdc nhan riang né da hoat dong:

$ myvar=hello
$ echo $myvar
hello

NOTE Hay luu y rang sé khong c6 khodng trong & hai bén cia dau bang trong qua trinh
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gan bién.

Nhung né cé thye sy hoat dong hay khong? Hay nhap bash vao clta s6 dong 1énh dé mé vé mdi.
V4 mdi nay trong giong hét nhu vo ta vira s dung, nhung thyc chat né chinh la con ctia vé ban
dau (tic vé me). Bay gio, bén trong vé con mdi nay, hdy thi @€ echo thyc hién cong viéc ctia nd
theo cach né da lam trugc day. Nhung lai khong cé gi xay ra. Ly do la gi?

$ bash
$ echo $myvar

Bién dugc tao theo cach chung ta vira lam sé chi kha dung cuc by — titc 1a trong phién v tai thoi
diém d6. Néu khdi dong mot vé mdi—hodc déng phién bing 1énh exit —bién sé khong tiép tuc
hoat dong. Viéc nhap exit & day sé dua ta trd lai vo goc ban dau, tic la chung ta dang can phai
dén. Ta c6 thé chay echo $myvar mdt lan nita néu mudn xac nhin rang bién van hop 1é. Bay gio,
hady nhap export myvar dé chuyén bién cho bit ky v6 con nao ma ta sé mé sau dé. Hay thi nhap
bash dé c6 v6 méi va sau dé nhap echo:

$ exit

$ export myvar
$ bash

$ echo $myvar
hello

Tat cd nhitng diéu nay nghe c6 vé hoi ngé ngan khi chung ta dang tao ra cac vé khéng c6 muc dich
thye sw. Tuy vay, viéc hiéu cach cac bién vo dugce truyén qua hé théng sé trd nén rat quan trong
khi chung ta bat dau viét cac tép Iénh quan trong.

Xéa cac Bién Moi truong
Lam thé nao dé don sach tat ca cac bién tam thoi ma minh da tao? Mot cach don gian 1a déng vo

goc—hodc khéi dong lai may tinh. Nhung cling ¢6 nhiéu cdch don gidn hon, chang han nhw
unset. Viéc nhap unset (khong cé $) sé loai bo bién. echo sé chitng minh diéu dé ngay bay gio.

$ unset myvar
$ echo $myvar
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Néu da c6 1énh unset thi duong nhién sé phai c6 mdt 1énh set di cung véi né. Viéc chay riéng
lénh set sé& hién thi nhiéu dau ra, nhung né thye sy khong khac may so véi nhitng gi env da cung
cap. Hay nhin vao dong dau ra dau tién khi loc PATH:

$ set | grep PATH
PATH=/usx/local/sbin:/usx/local/bin:/usx/sbin:/usx/bin:/sbin:/bin:/usxr/games:/usr/local/game
s:/snap/bin

[...]

Suw khac biét gitta set va env la gi? Déi véi muc dich cda chung ta, viéc trong yéu la set sé xudt ra
tdt cd cdc bién va ham. Hay cung minh hga diéu nay. Ching ta sé tao mot bién mdi goi la
mynewvar va sau do6 xac nhan rang né dang & do:

$ mynewvar=goodbye
$ echo $mynewvar
goodbye

Bay giv, viéc chay env trong khi st dung grep dé loc chudi mynewvar sé khong hién thi bat ky dau
ra nao. Nhung néu chay set theo cung mot cach thi ta sé thay dugc bién cuc bd.

$ env | grep mynewvar

$ set | grep mynewvar
mynewvar=goodbye

Trich dan dé thoat cac Ky tuw Pac biét

Bay gio 1a thoi diém tot nhat dé gidi thiéu téi ban cac van dé veé ky tu dac biét. Cac ky ty chit va so
(a-z va 0-9) thuong sé dugc Bash doc theo nghia den. Néu muédn tao mot tép méi c6 tén myfile, ta
chi can nhap touch, theo sau la myfile va Bash sé& biét phai lam gi v6i n6. Nhung néu muén bao
gom mot ky ty dadc biét trong tén tép cia minh, chuing ta sé can thyc hién thém mot so thao tac.

D& minh hoa diéu nay, chung ta s&é nhap touch va theo sau la tiéu dé: my big file.Van dé & day
1a ¢6 hai khodng trang gitra cic tir ma Bash s& dién gidi. Mic du vé mit ky thuat thi mot khoang
trang khong duoc coi 1a mot “ky tw” nhung né lai giong nhw mot ky ty bai Bash sé khong doc no
theo nghia den. Néu liét ké noi dung cta thu muc hién tai, thay vi mot tép cé tén my big file,
ching ta sé thdy ba tép cé tén twong wng la my, big va file. D6 la bai vi Bash nghi rang nguoi
dung mudn tao nhiéu tép vai cac tr duogc liét ké:

188 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.1 Lam viéc trén Dong Iénh

$ touch my big file
$ 1s
my big file

Cac khodng tridng ciling s& dugc dién gidi theo cdch nay néu chding ta mudn xda (rm) ci ba tép
trong mot 1énh:

$ rm my big file

Bay gio, chung ta hay tht thyc hién dung cach. Hay nhap touch va ba phan tén tép, nhung lan
nay, hay dit tén tép trong dau trich dan kép. Biy gio thi né da hoat dong ding nhu mong doi. Viéc
liét ké noi dung thuw muc sé& hién thi cho ta mot tép cé tén chudn xac.

$ touch "my big file"
$ 1s
'my big file'

C6 nhiéu cach khac dé c6 dugc két qua twong ty. Vi dy, diu trich dan don ciing hoat dong giong
nhu ddu trich dan kép (hdy lvu y rang dau trich dan don sé giit nguyén gia tri theo nghia den cta
tat ca cac ky tu, trong khi dau trich din kép sé& gitt nguyén tat ca cac ky tw ngoai tric $, °, \ va,
trong mot s6 truong hop nhat dinh, !.)

$ rm 'my big file'

Néu ta dit trude moi Ky tu dic biét mot ddu gach chéo ngugc, né sé “thoat” di tinh dic biét cia ky
tu va khién Bash doc né theo dung nghia den.

$ touch my\ big\ file
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Bai tdp Huéng dan

1. Hay st dung lénh export dé thém mot thuw muc méi vao dudng dan cta ban (thw muc nay sé
khong ton tai khi khéi dong lai).

2. Hay st dung lénh unset dé xo6a bién PATH. Hay th& chay mot lénh (nhuw sudo cat
/etc/shadow) bang cach s dung sudo. Chuyén gi da xdy ra? Tai sao? (Thoat khoi vé sé dua
ban tré@ lai trang thai ban dau.)
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. o ~ rd ~
Bai tap Mo rong
1. Hay tim kiém trén internet va kham pha danh sach day du cac ky ty dac biét.

2. Hay th chay cac lénh bing céch st dung cac chubi gom cac ky tu dic biét va sit dung cac
phuong phdp khac nhau dé thoat chung. Cé sy khac biét gitta cach thitc hoat dong chia cac
phuong phap do khong?
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

» Cach xac dinh cac bién méi truong ctia hé thong.

» C4ach tao cac bién moi treong cla riéng ban va xudt chung sang cac vé khac.

Cach loai b6 cac bién moéi treong va cach st dung ca hai lénh env va set.

« Lam cach nao dé thoat cac ky ty dic biét dé Bash doc chung theo nghia den.
Cac lénh sau da dugc thao luan trong bai hoc nay:

echo

In cac chubi va bién dau vao.
env

Hiéu va stra d6i cac bién moi truong.
export

Truyén mot bién moéi truong cho vé con.

unset
B6 thiét 1ap gia tri, thudc tinh cta céc bién vé va ham.
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Pap an Bai tdp Huéng dan

1. Hay s dung lénh export dé thém thu muc mai vao duong dan cia ban (thw muc nay sé khong
ton tai khi khéi dong lai).

Ban c6 thé tam thoi thém mot thu muc méi (cé thé 1a myfiles nam trong thw muc chinh) vao
duong dan bing cach sit dung export PATH="/home/yourname/myfiles:$PATH". Hiy tao
mot tép 1énh don gidn trong thw muc myfiles/, lam cho no cé thé thyc thi dwoc va thit chay no
tt mot thu muc khac. Cac 1énh nay sé gid dinh ban dang & trong thuw muc chinh c6 chia thw
muc tén myfiles.

touch myfiles/myscript.sh

echo '#!/bin/bash' >> myfiles/myscript.sh
echo 'echo Hello' >> myfiles/myscript.sh
chmod +x myfiles/myscript.sh

myscript.sh

Hello

T B A A

2. Hay st dung lénh unset dé xo6a bién PATH. Hay th& chay mot 1lénh (nhuw sudo cat
/etc/shadow) bang cach s dung sudo. Chuyén gi da xdy ra? Tai sao? (Thoat khoi vé sé dua
ban tré@ lai trang thai ban dau.)

Nhéap unset PATH sé& x6a cai dat dudng dan hién tai. Viéc c6 goi mot chuwong trinh nhi phan ma
khong c6 dia chi tuyét doi sé khong thanh cong. Vi ly do d6, viéc c6 gang chay mdt 1énh bang
sudo (ban than nd la mot chwong trinh nhi phan nam trong /usxr/bin/sudo) sé khong thanh
cong —trv khi ban cé chi dinh vi tri tuyét d6i (nhu trong: /usr/bin/sudo /bin/cat
/etc/shadow). Ban cé thé dat lai PATH cia minh bang cach st dung export hodc don gidn la
thoat khoi vo.
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V.4 V.4 . e ~ rd ~
bap an Bai tap Mo rong
1. Hay tim kiém trén internet va kham pha danh sach day du cac ky ty dac biét.
bayla danh sach cackytuydacbiét: & ; | * 2 " " [ 1 () $ <> {}#/ \ I ~

2. Hay th chay cac 1énh bing céch st dung cac chudi gom cac ky tu dic biét va sit dung cac
phuong phdp khac nhau dé thoat chung. Cé sy khac biét gitta cach thitc hoat dong chia cac
phuong phap do khong?

Viéc thoat bang cach st dung cac ky tu " sé bdo toan cdac gia tri dac biét cia ky hiéu do la ($),
ddu danh dau nguogc () va dau gach chéo ngudc (\). M&t khdc, viéc thodt bang
cach sU dung ky tu ' séhién thi tdt cd cac ky ty dudi dang chi.

$ echo "$mynewvar"
goodbye

$ echo '$mynewvar’
$mynewvar
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Linux
Professional
Institute

103.2 X{r ly luéng van ban bang B6 loc
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.2

Khoi lwgng
2

Cac linh vwe kién thirc chinh
« G tép van ban va lubng dau ra thong qua cac bo loc tién ich van ban dé sia doéi dau ra
bang cach s dung cdc 1énh UNIX tiéu chuln cé trong goéi textutils GNU.

Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* bzcat
* cat
* cut
* head
e less
e md5sum
*nl
* od
* paste

e sed

sha256sum

sha512sum

e sort
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* split
* tail
o tr

* uniq
* wC

* Xzcat

e 7zcat

Lins
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Linux
Professional
Institute

103.2 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.2 X 1y Ludéng Van ban bang Bd Loc
Bai: 1trén1

Gigi thidu
X ly van ban la mot phan chinh trong cong viéc cda moi quan tri vién hé thong. Doug Mcllroy,
mot thanh vién cda nhom phat trién Unix doi dau, da tom tat triét 1y cda Unix va noi rang (bén
canh nhiéu diéu quan trong khac): “Viét chuong trinh 1a dé x& 1y cac luéng van ban, bdi vi né
chinh 1a mot giao dién pho quat trén pham vi toan ciu.” Linux dugc 1y cdm hing tit hé diéu hanh
Unix va luén nhat quan ap dung triét Iy cda Unix. Vi vdy, quan tri vién phdi lwong trudc duoc viéc
c6 rat nhiéu céng cu thao tac van ban trong mot ban phan phéi Linux.

Danh gia nhanh vé viéc Chuyén huéng va Cac Pudng dng

Nhitng diéu sau ciing la triét 1y cia Unix:

* Viét chwong trinh dé 1am mot viéc va lam tét viéc dé.
* Viét chuong trinh dé cé thé lam viéc cung nhau.
DEé cac chuwong trinh c6 thé hoat dong cung nhau, phuwong thitc phé bién nhat 1a thong qua viéc

dan oéng va chuyén hudéng. Gan nhu tit ca cac chuwong trinh xt 1y van ban cia ching ta déu sé lay
van ban tr dadu vao tiéu chudn (stdin), xudt né thanh dau ra tiéu chudn (stdout) va gui 16i cubi
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cung dén dau ra 16i tiéu chudn (stderr). Trit khi c6 chi dinh khac, dau vao tiéu chudn sé chinh la
nhitng gi ta nhap trén ban phim (chwong trinh sé doc né sau khi nguwoi dung nhan phim Enter).
Twong ty, dau ra tiéu chudn va céc 16i sé dugc hién thi trén man hinh ca s6 dong 1énh. Hay cung
xem tién trinh nay thyc sy hoat dong nhu thé nao.

Trong cta s6 dong 1énh, hdy nhip cat roéi nhidn phim Enter. Sau d6, hdy g6 mot phan vin ban
ngau nhién.

$ cat

This is a test

This is a test

Hey!

Hey!

It is repeating everything I type!

It is repeating everything I type!

(I will hit ctrl+c so I will stop this nonsense)
(I will hit ctrl+c so I will stop this nonsense)
ale

D€ biét thém thong tin vé 1énh cat (thut ngit nay xudt phat tir “concatenate” - ndi lién), hdy tham
khéo cac trang hudng dan.

Néu dang lam viéc trén mot ban cai dat may cha Linux don gian, mot s6 1énh nhw
info va less cd thé sé khong kha dung. Trong truong hgp do, hdy cai dat cac cong
cu nay theo tién trinh thich hgp trong hé thong nhu da dwgc mo ta trong cac bai
hoc twong tng.

NOTE

Nhu da trinh bay & trén, néu khong cé chi dinh nao khac, cat sé doc tlir dau vao tiéu chuan (bat c
thi gi ngudi dung nhap) va xuat bat ct thir gi né doc dwgc ra clta s6 dong 1énh (dau ra tiéu chuin
cda no).

Bay gio, hay th nhu sau:

$ cat > mytextfile

This is a test

I hope cat is storing this to mytextfile as I redirected the output
I will hit ctrl+c now and check this

A

$ cat mytextfile
This is a test
I hope cat is storing this to mytextfile as I redirected the output
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I will hit ctrl+c now and check this

> (d4u 16n hon) yéu cau cat huéng dau ra cta né téi tép mytextfile ma khong phai dau ra tiéu
chuén. Bay gio, hay thi nhu sau:

$ cat mytextfile > mynewtextfile

$ cat mynewtextfile

This is a test

I hope cat is storing this to mytextfile as I redirected the output
I will hit ctrl+c now and check this

biéu nay c6 tac dung sao chép mytextfile sang mynewtextfile. Ta c6 thé xac minh rang hai tép
nay c6 cung noi dung bang lénh diff:

$ diff mynewtextfile mytextfile

Vi dau ra khong co gi, cac tép déu duwgc coi ngang bang nhau. Bay gio, hady tht dung toan t&
chuyén hudng noi (>>):

$ echo 'This is my new line' >> mynewtextfile
$ diff mynewtextfile mytextfile

4d3

< This is my new line

Cho dén nay, ching ta da s& dung viéc chuyén hudéng dé tao va thao tac vdi cac tép. Ching ta cling
c6 thé s dung cac dwong ong (dugc biéu thi bang ky hiéu |) dé chuyén huéng dau ra cia chuwong
trinh nay sang mot chuong trinh khac. Hay cung tim cdc dong co tu "this":

$ cat mytextfile | grep this
I hope cat is storing this to mytextfile as I redirected the output
I will hit ctrl+c now and check this

$ cat mytextfile | grep -i this

This is a test

I hope cat is storing this to mytextfile as I redirected the output
I will hit ctrl+c now and check this

Bay gi0, chung ta di dian diu ra cia cat sang mot 1énh khéc 1a grep. Hay luu y khi bd qua chic
nang phan biét chit hoa chit thuong (st dung tuy chon -1i), két quad nhan dugc sé cé thém mot
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dong bo sung.
XU ly Luéng Van ban
Poc Tép Nén

Chung ta sé tao mot tép co tén ftu. txt va chita mét danh sach cac 1énh sau:

bzcat

cat

cut

head

less
md5sum

nl

od

paste

sed
sha256sum
sha512sum
sort
split
tail

tr

uniq

wc

xzcat
zcat

Bay gi®, chung ta s& st dung 1énh grep dé in tat ca cac dong chita chubi cat:

$ cat ftu.txt | grep cat
bzcat

cat

xzcat

zcat

Mot cach khac dé 1ay théng tin nay 1a s& dung 1énh grep dé loc van ban tryc tiép ma khong can st
dung mot &ng dung khac dé gii dong van ban téi stdout.

$ grep cat ftu.txt
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bzcat
cat
xzcat
zcat

NOTE Hay nhd rang cé rat nhiéu cach dé thyc hién cuing mot tac vu bang Linux.

C6 cac lénh khac dé xit 1y tép nén (bzcat cho tép nén bzip, xzcat cho tép nén xz va zcat cho tép
nén gzip) va moi lénh déu dugc st dung dé xem ndi dung cua tép nén dua trén thuit todn nén
duoc st dung.

Sau khi xdc minh tép méi tao ftu.txt la tép duy nhat trong thu myc, hidy tao mot ban nén gzip
cua tép:

$ 1s ftu~*
ftu.txt

$ gzip ftu.txt
$ 1s ftu*
ftu.txt.gz

Tiép theo, hdy s dung 1énh zcat dé xem noi dung ctia tép nén gzip:

$ zcat ftu.txt.gz
bzcat

cat

cut

head

less
md5sum

nl

od

paste

sed
sha256sum
sha512sum
sort
split
tail

tr

uniq

e
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xzcat
zcat

Hay luu y rang gzip sé nén ftu. txt thanh ftu.txt.gz va xéa tép géc. Theo mac dinh, sé khong
c6 dau ra nao tir Iénh gzip dwgc hién thi. Tuy nhién, néu muon gzip cho biét n6 dang lam gi, hay
st dung tuy chon -v (verbose) dé cé dugc diu ra “chi tiét”.

Xem Tép trong Pager

Ta da biét rang cat sé n6i mot tép vai dau ra tiéu chuan (mdt khi tép dugce cung cip sau 1énh). Tép
/var/log/syslog la noi hé thong Linux lwu trit moi sy kién quan trong dang dién ra trong hé
thong. Hay st dung 1énh sudo dé nang dac quyén va doc tép /var/log/syslog:

$ sudo cat /var/log/syslog

...ta s& thdy cac tin nhan cudn rat nhanh trong ctra s6é dong 1énh. Ta c6 thé din diu ra sang chuwong
trinh less dé két qua dugc phan trang. Bang cach sit dung less, ta cé thé st dung cac phim miii
tén dé diéu hudng thong qua dau ra va cling cé thé sit dung cac 1énh giong vi dé diéu hudéng va
tim kiém trong toan by van ban.

Tuy nhién, thay vi dan lénh cat vao mot chuong trinh phan trang, sé thyc t€ hon néu ta tryc tiép
s dung chwong trinh phan trang:

$ sudo less /var/log/syslog
(output omitted for clarity)

Lay mot phan ctia Tép Van ban

Néu chi can xem lai phan dau hodc phan cudi cla tép, ta cé thé st dung nhiéu phuwong phap khac.
Lénh head dugc s dung dé doc mudi dong dau tién cda tép theo méc dinh va 1énh tail dwogc st
dung dé doc mudi dong cudi cung cia tép theo mac dinh. Bay gio, hay thi:

$ sudo head /var/log/syslog

Nov 12 ©8:04:30 hypatia rsyslogd: [origin software="rsyslogd" swVersion="8.1910.0" x-
pid="811" x-info="https://www.rsyslog.com"] rsyslogd was HUPed

Nov 12 ©8:04:30 hypatia systemd[1]: logrotate.service: Succeeded.

Nov 12 @8:04:30 hypatia systemd[1]: Started Rotate log files.

Nov 12 ©8:04:30 hypatia vdr: [928] video directory scanner thread started (pid=882, tid=928,
prio=1low)

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'A - ATSC'

202 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.2 Xtr ly luéng van ban bang Bd loc

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'C - DVB-C'

Nov 12 @8:04:30 hypatia vdr: [882] registered source parameters for 'S - DVB-S'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'T - DVB-T'

Nov 12 ©8:04:30 hypatia vdr[882]: vdr: no primary device found - using first device!

Nov 12 ©8:04:30 hypatia vdr: [929] epg data reader thread started (pid=882, tid=929,
prio=high)

$ sudo tail /var/log/syslog

Nov 13 10:24:45 hypatia kernel: [ 8001.679238] mce: CPU7: Core temperature/speed normal
Nov 13 10:24:46 hypatia dbus-daemon[2023]: [session uid=1000 pid=2023] Activating via
systemd: service name='oxrg.freedesktop.Trackerl.Miner.Extract' unit='tracker-
extract.service' requested by ':1.73' (uid=1000 pid=2425 comm="/usxr/lib/tracker/tracker-
miner-fs ")

Nov 13 10:24:46 hypatia systemd[2004]: Starting Tracker metadata extractor...

Nov 13 10:24:47 hypatia dbus-daemon[2023]: [session uid=1000 pid=2023] Successfully
activated service 'org.freedesktop.Trackerl.Miner.Extract'

Nov 13 10:24:47 hypatia systemd[2004]: Started Tracker metadata extractor.

Nov 13 10:24:54 hypatia kernel: [ 801@.462227] mce: CPUQ: Core temperature above threshold,
cpu clock throttled (total events = 502907)

Nov 13 10:24:54 hypatia kernel: [ 801@.462228] mce: CPU4: Core temperature above threshold,
cpu clock throttled (total events = 502911)

Nov 13 10:24:54 hypatia kernel: [ 801@.469221] mce: CPUQ@: Core temperature/speed normal
Nov 13 10@:24:54 hypatia kernel: [ 8010.469222] mce: CPU4: Core temperature/speed normal
Nov 13 10:25:03 hypatia systemd[2004]: tracker-extract.service: Succeeded.

D€ gitip minh hoa s6 dong dugc hién thi, chung ta cé thé dan dau ra cda lénh head thanh 1énh nl.
Lénh nay sé hién thi s6 dong van ban dugc truyén vao 1énh:

$ sudo head /var/log/syslog | nl

1 Nov 12 08:04:30 hypatia rsyslogd: [origin software="rsyslogd" swVersion="8.1910.0" x-
pid="811" x-info="https://www.rsyslog.com"] rsyslogd was HUPed

2 Nov 12 08:04:30 hypatia systemd[1]: logrotate.service: Succeeded.

3 Nov 12 08:04:30 hypatia systemd[1]: Started Rotate log files.

4 Nov 12 ©8:04:30 hypatia vdr: [928] video directory scanner thread started (pid=882,
tid=928, prio=low)

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'A - ATSC'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'C - DVB-C'

Nov 12 @8:04:30 hypatia vdr: [882] registered source parameters for 'S - DVB-S'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'T - DVB-T'

Nov 12 ©8:04:30 hypatia vdr[882]: vdr: no primary device found - using first device!
10 Nov 12 ©8:04:30 hypatia vdr: [929] epg data reader thread started (pid=882, tid=929,
prio=high)

O 00 J O U»n

Va chung ta c6 thé lam twong ty bang cach dan dau ra cha lénh tail sang Iénh wc. Lénh nay theo
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méc dinh s& dém so tir trong tai liéu va s& dung khda chuyén -1 dé in ra s6 dong van ban ma lénh
da doc:

$ sudo tail /var/log/syslog | wc -1
10

Néu quan tri vién can xem lai nhiéu hon (hodc it hon) phan dau hodc phan cudi cta tép, tuy chon
-n c6 thé dugc s dung dé gigi han dau ra cia 1énh:

$ sudo tail -n 5 /var/log/syslog

Nov 13 10:37:24 hypatia systemd[2004]: tracker-extract.service: Succeeded.

Nov 13 10:37:42 hypatia dbus-daemon[2023]: [session uid=1000 pid=2023] Activating via
systemd: service name='org.freedesktop.Trackerl.Miner.Extract' unit='tracker-
extract.service' requested by ':1.73' (uid=1000 pid=2425 comm="/usr/lib/tracker/tracker-
miner-fs ")

Nov 13 10:37:42 hypatia systemd[2004]: Starting Tracker metadata extractor...

Nov 13 10:37:43 hypatia dbus-daemon[2023]: [session uid=1000 pid=2023] Successfully
activated service 'org.freedesktop.Trackerl.Miner.Extract'

Nov 13 10:37:43 hypatia systemd[2004]: Started Tracker metadata extractor.

$ sudo head -n 12 /var/log/syslog

Nov 12 @8:04:30 hypatia rsyslogd: [origin software="rsyslogd" swVersion="8.1910.0" x-
pid="811" x-info="https://www.rsyslog.com"] rsyslogd was HUPed

Nov 12 ©8:04:30 hypatia systemd[1]: logrotate.service: Succeeded.

Nov 12 @8:04:30 hypatia systemd[1]: Started Rotate log files.

Nov 12 ©8:04:30 hypatia vdr: [928] video directory scanner thread started (pid=882, tid=928,
prio=low)

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'A - ATSC'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'C - DVB-C'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'S - DVB-S'

Nov 12 ©8:04:30 hypatia vdr: [882] registered source parameters for 'T - DVB-T'

Nov 12 ©8:04:30 hypatia vdr[882]: vdr: no primary device found - using first device!

Nov 12 ©8:04:30 hypatia vdr: [929] epg data reader thread started (pid=882, tid=929,
prio=high)

Nov 12 ©8:04:30 hypatia vdr: [882] no DVB device found

Nov 12 ©8:04:30 hypatia vdr: [882] initializing plugin: vnsiserver (1.8.0): VDR-Network-
Streaming-Interface (VNSI) Server

Khai niém co ban vé sed - Trinh chinh stra Luéng

Chung ta hdy xem céc tép, thuat ng va tién ich khac khong c6 cat trong tén ctia chung. Chung ta
c6 thé lam diéu nay bang cach truyén tuy chon -v cho grep dé 1énh chi xuat ra cdc dong khong
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chwra cat:

$ zcat ftu.txt.gz | grep -v cat
cut

head

less
md5sum

nl

od

paste

sed
sha256sum
sha512sum
sort
split
tail

tr

uniq

wc

Hau hét nhitng gi chung ta cé thé 1am véi grep thi chuing ta cling cé thé 1am véi sed — trinh chinh
stta lubng —bao gom viéc loc va chuyén d6i vian ban (nhu dugc néu trong trang hudng dan cia
sed). Trudc tién, ching ta sé khoi phuc tép ftu. txt ca minh bang cach gidi nén kho luu trit tép
gzip:

$ gunzip ftu.txt.gz
$ 1s ftu*
ftu. txt

Bay gi®, chung ta c6 thé st dung sed dé chi liét ké cac dong chita chudi cat:

$ sed -n /cat/p < ftu.txt
bzcat

cat

xzcat

zcat

Chung ta di st dung ddu nhé hon < dé hudng noi dung cta tép ftu.txt into vao lénh sed. T
dugc dat gitra cac dau gach chéo (titc /cat/) la thuat nglt ma chung ta dang tim kiém. Tuy chon -n
sé ra lénh cho sed khong tao dau ra (trir khi cac két qua sau nay dwgc 1énh p hudng dan). Hay thi
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chay cung 1énh nay ma khong cé tuy chon -n dé xem diéu gi sé xdy ra. Sau dd, hay thi:

$ sed /cat/d < ftu.txt
cut

head

less
md5sum

nl

od

paste

sed
sha256sum
sha512sum
sort
split
tail

tr

uniq

wcC

Néu khong st dung tuy chon -n, sed s& in moi thi tir tép ngoai trit nhitng gi d dd hudéng dan sed
x6a khdi dau ra cda no.

Céach s dung pho bién cda sed la tim va thay thé van ban trong mot tép. Gid s ching ta muon
thay d6i moi 1an xudt hién cla cat thanh dog. Ta c6 thé st dung sed dé lam diéu nay bang cach
cung cip tuy chon s dé hoan doi tirng triedong hop ctia thuat ngir dau tién (cat) cho thut ngit thi
hai (dog):

$ sed s/cat/dog/ < ftu.txt
bzdog

dog

cut

head

less
md5sum

nl

od

paste

sed
sha256sum
sha512sum
sort
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split
tail
tr
uniq
wc
xzdog
zdog

Thay vi st dung toan t& chuyén hudng (<) dé truyén tép ftu.txt vao lénh sed, ching ta chi can
lénh sed hoat dong truc ti€p trén tép. Chung ta sé thlt diéu nay ngay sau day, déong thoi tao mot
ban sao lvu cla tép goc:

$ sed -i.backup s/cat/dog/ ftu.txt
$ 1s ftu*
ftu.txt ftu.txt.backup

Tuy chon -i sé& thye hién thao tac sed tai choé trén tép goc. Néu khong s dung . backup sau tham
s6 -1, diéu d6 co6 nghia la ta da vira viét lai chinh tép géc cia minh. Bat ¢ ndi dung nao dugc s
dung lam van ban sau tham s6 -i déu sé trd thanh tén cda tép géc dugc lwu trude khi cac sita doi
ma nguoi dung da yéu cau sed thuc hién xay ra.

Pam bao tinh toan ven ctia Dir liéu

Chung ta da chitng minh dugc viéc thao tac véGi cac tép trong Linux 1a rat dé dang. Doi khi, ta co
thé s& muon phan phoi tép cho ngwoi khac va can chac chdn rang ngudi nhan sé nhin dugc ban
sao thyc cla tép goc. Mot treong hop st dung rat pho bién cda k§ thuat nay 1a khi cdc may chua
phan phéi Linux lwu trit cac hinh &nh CD hodc DVD c6 thé tai xudng clia phan mém cung vdi cac
tép chita cac gia tri tong kiém tra dugc tinh todn cda cac hinh dnh dia dé. Dudi day la mot kiéu vi
du liét ké tt may ban sao tai xuéng Debian (Debian download mirror):

[PARENTDIR] Parent Directory -

[SUM] MD5SUMS 2019-09-08 17:46 274
[CRT] MD5SUMS . sign 2019-09-08 17:52 833
[SUM] SHA1SUMS 2019-09-08 17:46 306
[CRT] SHA1SUMS.sign 2019-09-08 17:52 833
[SUM] SHA256SUMS 2019-09-08 17:46 402
[CRT] SHA256SUMS . sign 2019-09-08 17:52 833
[SUM] SHA512SUMS 2019-09-08 17:46 658
[CRT] SHA512SUMS . sign 2019-09-08 17:52 833
[ISO] debian-10.1.0-amd64-netinst.iso 2019-09-08 ©4:37 335M
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[IS0] debian-10.1.0-amd64-xfce-CD-1.iso 2019-09-08 04:38 641M
[IS0] debian-edu-10.1.0-amd64-netinst.iso 2019-09-08 04:38 405M
[ISO] debian-mac-10.1.0-amd64-netinst.iso 2019-09-08 04:38 334M

Trong danh sach trén, c4c tép hinh dnh cta bd cai dit Debian dugc di kem theo cung céc tép van
ban c6 chita téong kiém tra clia cac tép tir cac thuat todn khac nhau (MD5, SHA1, SHA256 va
SHA512).

Tong kiém tra 1a mot gia tri bat ngudn tir mdt phép tinh toan hoc d6i véi mot tép
dwa trén mot ham bam mat ma. C6 nhiéu loai ham bam mat ma khac nhau véi do
manh khac nhau. Ky thi sé yéu cau ban lam quen véi viéc s& dung md5sum,
sha256sum va sha512sum.

NOTE

Sau khi da tai xuéng mot tép (vi du: hinh &nh debian-10.1.0-amd64-netinst.iso), chung ta sé
so sanh tong kiém tra cuta tép dugc tdi xuoéng voi gia tri téng kiém tra dwgc cung cap.

Dudi day 1a mot vi du dé€ minh hoa. Chung ta sé tinh gia tri SHA256 clia tép ftu.txt bang cach st
dung lénh sha256sum:

$ sha256sum ftu.txt
3454523041c26999a715652543c352e5fc7ee@c1b9deac6f57542ec91daf26lc ftu.txt

Chudi ky ty dai trudc tén tép 1a gia tri téng kiém tra SHA256 cla tép van ban nay. Hay cung tao
mot tép chira gia tri dé dé ta cé thé st dung né va xac minh tinh toan ven cta tép van ban géc.
Chuing ta c6 thé lam diéu nay véi cing mot 1énh sha256sum va chuyén huwdng dau ra sang mot tép:

$ sha256sum ftu.txt > sha256.txt

Bay gio, dé xac minh tép ftu. txt, ta chi can st dung cung mot 1énh va cung cip tén tép chia gia
tri tong kiém tra cung véi khod chuyén -c:

$ sha256sum -c sha256.txt
ftu.txt: OK

Gia tri chta trong tép khdp véi tong kiém tra SHA256 da tinh cho tép ftu. txt, ding nhu chung ta
mong doi. Tuy nhién, néu tép goc da bi stta doi (chang han nhuw mdt vai byte bi mat trong qua
trinh tai xuong tép hodc ai d6 da co tinh can thiép vao tép dé) thi viéc kiém tra gia tri sé khong
thanh céng. Trong nhitng tredng hgp nhu vay, ching ta sé biét rang tép cia minh da bi 16i hoac bi
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héng va sé khong thé tin twdng vao tinh toan ven ctia noéi dung. bé chitng minh diéu nay, hay cing
thém mdt phan van ban vao cudi tép:

$ echo "new entry" >> ftu.txt
Bay gio, chung ta sé thit xdc minh tinh toan ven cuda tép:

$ sha256sum -c sha256. txt
ftu.txt: FAILED
sha256sum: WARNING: 1 computed checksum did NOT match

Va chung ta thdy dugc rang tong kiém tra khong khdp véi nhitng gi duge mong dgi déi véi tép. Do
dd, chung ta khong thé tin twdng vao tinh toan ven cua tép nay. Ta cé thé th tai xuéng mot ban
sao mdi cua tép, bdo cdo 16i tong kiém tra cho ngudi gii tép hodc bdo cdo cho nhém bdo mét trung
tam dit liéu, tuy thudc vao mirc dé quan trong cua tép.

Phan tich ky hon vé Tép

Lénh két xudt bat phan (od) thuong dugc sit dung dé g 10i cac ng dung va céac tép khac nhau.
Ban than 1énh od sé chi liét ké ndi dung cta tép & dinh dang bat phan. Chuing ta c6 thé s dung tép
ftu. txt trudc dé dé thuwec hanh véi lénh nay:

$ od ftu.txt

0000000 075142 060543 005164 060543 005164 072543 005164 062550
0000020 062141 066012 071545 005163 062155 071465 066565 067012
0000040 005154 062157 070012 071541 062564 071412 062145 071412
0000060 060550 032462 071466 066565 071412 060550 030465 071462
0000100 066565 071412 071157 005164 070163 064554 005164 060564
0000120 066151 072012 005162 067165 070551 073412 005143 075170
0000140 060543 005164 061572 072141 000012

0000151

COt dau tién ctia dau ra la phan bu byte cho moi dong dau ra. Vi od in ra thong tin & dinh dang bat
phan theo mic dinh nén moi dong déu sé bat ddu bang phan bu byte gom tam bit, theo sau 1a tim
cOt, moi cdt déu chia gid tri bat phin cta dir liéu trong cot do.

TIP Hay nhé rang mot byte c6 do dai 8 bit.

Néu can xem ndi dung cda tép ¢ dinh dang thap luc phan, hay st dung tuy chon -x:

Version: 2023-10-16 | Budc cdp phép theo CCBY-NC-ND4.0. | learning.lpi.org Potsont | 209


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

$ od -x ftu.txt

0000000 7a62 6163 0a74 6163 0a74 7563 0a74 6568
0000020 6461 6c0a 7365 0a73 646d 7335 6d75 6e0a
0000040 @abc 646f 700a 7361 6574 730a 6465 730a
0000060 6168 3532 7336 6d75 730a 6168 3135 7332
0000100 6d75 730a 726f ©a74 7073 696c 0a74 6174
0000120 6c69 740a 0a72 6e75 7169 770a 0a63 7a78
0000140 6163 0a74 637a 7461 000a

0000151

Gio diy, moi cot trong s6 tam cot sau cOt phan bu byte déu dugc biéu thi bing cac gia tri thap luc
phan twong dwong ctia chung.

Mot cach st dung hitu ich ctia 1énh od 1a dé g& 16i cac tép 1énh. Vi du: 1énh od c¢6 thé hién thi cac ky
tw thuong khong dugc nhin thay ton tai trong mot tép, chdng han nhw cdc muc nhap xuéng dong.
Chung ta c6 thé lam diéu nay véi tuy chon -c dé cac muc nhap trong cot nay sé dugc hién thi dudi
dang ky tu twong dwong cia chung thay vi hién thi ky hiéu s6 cho méi byte:

$ od -c ftu.txt

0000000 b z C a \n C a \n C u t \n h e
0000020 a d \n 1 e s \'n m d 5 S u m \n n
0000040 1 \n o d \n a t e \n S e \n s
PPPPP6G h a 2 5 6 u m \n S h a 5 S
00010® u m \n s o r t \n s p 1 1 t \n a
0000120 i 1 \n t T \n u i g \n w ¢ \n z
0000140 C a t \n z C a \n

0000151

Tat cd cdc muc nhap xudng dong trong tép déu dugc biéu thi bang cac ky tw \n an. Néu chi muon
xem tat cd cac ky tu trong mot tép va khong can xem thong tin phan bu byte, cot phan bu byte cé
thé dugc x6a khoi dau ra nhu sau:

$ od -An -c ftu.txt

b =z C a t \n c a \n u t \n h e
a d \n 1 e s s \n d s u m \n n
1 \Zn o d \n a e \n s e d \n s
h a 2 5 6 u m \n s h a 5 1 2 s
u m \n s o r t \n s p 1 i t \n t a
i 1 \n t T \n u i g \n w ¢ \n x z
C a t \n z C a \n
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Bai tdp Huéng dan

1. Ai d6 vira tdng mot chiéc may tinh xach tay cho trwong hoc ctia ban va ban muén cai dat Linux
trén dé. Khong c6 huéng dan st dung va ban bugc phai khéi dong né tir § USB ma khong c6 bat
ky d6 hoa nao. Ban c6 mot thiét bi dau cudi twong tac vé va doi voi moi bd x 1y ban co sé co
mot dong danh cho no trong tép /proc/cpuinfo:

processor : 0

vendor_id : Genuinelntel
cpu family : 6

model : 158

(lines skipped)

processor 1

vendor_id : Genuinelntel
cpu family : 6

model : 158

(more lines skipped)

- Hay s dung cac 1énh grep va wc dé hién thi s6 lwgng bd xt 1y ban co.

- Hay lam diéu twong ty véi sed thay vi grep.

2. Hay kham pha tép /etc/passwd cuc bo ctia ban bang cac 1énh grep, sed, head va tail cho
moi tadc vu bén dudi:

> Nhitng ngudi dung nao c6 quyén truy cap vao vé Bash?

- Hé thong ctia ban cé nhiéu ngudi dung ton tai dé x& 1y cac chuong trinh cu thé hodc cho cac
muc dich quan tri. Ho khéng c6 quyeén truy cap vao va. Cé bao nhiéu nguoi dung trong sé do
ton tai trong hé thong?

> C6 bao nhiéu nguoi dung va nhém tén tai trong hé thong (hdy nhd: chi s dung tép
/etc/passwd)?
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o Hay chi liét ké dong dau tién, dong cudi cung va dong tht mudi cua tép /etc/passwd.

3. Hay xem vi du vé tép /etc/passwd nay. Hay sao chép cac dong bén duédi vao tép cuc bd co tén

mypasswd cho bai tap nay.

root:x:0:0:root:/root:/bin/bash

daemon:x:1:1:daemon:/usr/sbin:/usx/sbin/nologin

bin:x:2:2:bin:/bin:/usr/sbin/nologin

sys:x:3:3:sys:/dev:/usxr/sbin/nologin

sync:x:4:65534:sync:/bin:/bin/sync

nvidia-persistenced:x:121:128:NVIDIA Persistence Daemon,,,:/nonexistent:/sbin/nologin
libvirt-qemu:x:64055:130:Libvirt Qemu,,,:/var/lib/libvirt:/usr/sbin/nologin
libvirt-dnsmasq:x:122:133:Libvirt Dnsmasq,,,:/var/lib/libvirt/dnsmasq:/usr/sbin/nologin
carol:x:1000:2000:Caxol Smith,Finance,, ,Main Office:/home/carol:/bin/bash
dave:x:1001:1000:Dave Edwards,Finance,,,Main Office:/home/dave:/bin/ksh
emma:x:1002:1000:Emma Jones,Finance,,,Main Office:/home/emma:/bin/bash
frank:x:1003:1000:Frank Cassidy,Finance,,,Main Office:/home/frank:/bin/bash
grace:x:1004:1000:Grace Kearns,Engineering,,,Main Office:/home/grace:/bin/ksh
henry:x:1005:1000:Henry Adams,Sales,,,Main Office:/home/henry:/bin/bash
john:x:1006:1000: John Chapel,Sales,, ,Main Office:/home/john:/bin/bash

- Hay liét ké tat cd nhitng ngudi dung trong nhom 1000 (st dung sed dé chi chon treong thich
hgp) tix tép mypasswd ctia ban.

o Hay chi liét ké tén day du cua tat ca nhitng nguoi dung trong nhém nay (s dung sed va
cut).
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Bai tap Md rong

Mot 1an nira, bang cach st dung tép mypasswd tir cac bai tap trwdc, hay nghi ra mot 1énh Bash dé
chon ra duy nhat mgt cd nhan tir Main Office gianh chién thang trong cudc thi x6 s6. Hay st dung
lénh sed dé chi in ra cdc dong danh cho Main Office; sau dd, hdy s& dung chudi lénh cut dé truy
Xudt tén ciia mo6i ngudi dung tir cadc dong nay. Tiép theo, hdy sip xép ngau nhién cac tén nay va
chi in ra tén dng dau trong danh sach.

1. C6 bao nhiéu nguoi lam viéc trong linh vyc Tai chinh, K§ thuat va Ban hang? (Can nhac kham
phé 1énh uniq.)

2. Ban mudn chudn bi mot tép CSV (cac gia tri dugc phan tach bang didu phiy) dé c6 thé dé dang
nhép tép names.csv vao LibreOffice tw tép mypasswd trong vi du trudc. Noi dung tép sé co
dinh dang sau:

First Name,Last Name,Position
Carol,Smith,Finance

John, Chapel, Sales

Meo: S& dung céac 1énh sed, cut va paste dé dat dugc két qua mong muén. Hay Iwu y rang dau
phay (,) sé 1a dau phan cach cho tép nay.

3. Gia s rang bang tinh names . csv dugc tao trong bai tip trudc la mot tép quan trong va ching
ta muon ddm bado rang khong ai cé thé can thiép vao bang tinh dé ké tir thoi diém chung ta gui
tép va thoi diém ngudi nhan nhan dugc tép. Lam cach nao dé chuing ta cé thé ddm bao tinh
toan ven cda tép nay bang cach s dung md5sum?

4. Ban da ty hira v6i minh s& doc mot cuén sach kinh dién, moéi ngay 100 dong va ban quyét dinh
bat dau véi Mariner and Mystic cia Herman Melville. Hiy nghi ra mdt 1énh bang cach s dung
split dé tach cudn sach nay thanh céc phin, moéi phan dai 100 dong. D€ c¢6 duwgc cudn séach &
dinh dang van ban thuan tuy, hay tim n6 tai https://www.gutenberg.org.

5. Bang cach s dung 1s -1 trén thw muc /etc, ban sé nhan dwgc loai danh sach nao? Ban sé chi
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hién thi tén tép bang cach nao khi s dung 1énh cut trén dau ra cta lénh 1s da cho? Con tén
tép va chid sé hitu ctia cac tép thi sao? Cung véGi cac lénh 1s -1 va cut, hdy st dung 1énh tr dé
nén nhiéu khodng trang thanh mot khoang trang dé ho trg dinh dang dau ra bang lénh cut.

Bai tap nay gia dinh rang ban dang stt dung mot may that (khong phai mdy do). Ban ciing phai
c6 mot chiéc USB. Hay xem lai cic trang hudng dan cho l1énh tail va tim hiéu cach theo doi tép
khi van ban dwgc thém vao tép. Trong khi theo ddi dau ra cda lénh tail trén tép
/var/log/syslog, hdy cim USB. Hiy viét ra 1énh day dd ma ban sé s& dung dé 1ay Tén San
pham, Nha san xuit va Tong dung lugng bo nhé cta USB.
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Tom tat
X 1y cac lubng van ban c6 tAm quan trong lén trong viéc quan tri bat ky hé théng nao trong
Linux. Cac luéng van ban c6 thé dugc x& Iy bang tép 1énh dé tw dong hda céac tac vu hang ngay

hodc tim thong tin g 161 ¢6 lién quan trong tép nhét ky. Dudi day 1a mot ban tém tat ngan vé cac
lénh da dwoc nhac dén trong bai hoc nay:

cat
Dugc st dung dé két hgp hodc doc cac tép van ban thuan tuy.

bzcat
Cho phép x1¥ 1y hodc doc cac tép dugc nén bang phwong phap bzip2.

xzcat

Cho phép x1¥ 1y hodc doc cac tép dugc nén bang phwong phap xz.

zcat
Cho phép xt 1y hodc doc cac tép dugc nén bang phwong phap gzip.

less
Phan trang ndi dung cda tép va cho phép chitc nang diéu huéng va tim kiém.

head
Hién thi 10 dong dau tién cua tép. Vi viéc si dung khoa chuyén -n, cé thé hién thi it hoac
nhiéu dong hon.

tail
Hién thi 10 dong cudi cling cda tép. Vi viéc si dung khoa chuyén -n, né cé thé hién thi it hodc
nhiéu dong hon. Tuy chon -f dugc s& dung dé theo ddi dau ra cia tép van ban c6 di liéu méi
dang duwoc ghi vao do.

wc
Viét tat ciia “word count” (s0 ti), nhung tuy thudc vao thong s6 ban st dung, né sé dém Kky tu,
tir va dong.

sort

DPuoc st dung dé sip xép dau ra cua danh sach theo th tw bdng chit cdi, ddo ngugc th tw bdng
chir cai hodc theo th ty ngau nhién.
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uniq
DPuogc st dung dé liét ké (va dém) cac chubi Khép.

od

Lénh “octal dump” dwgc st dung dé hién thi tép nhi phan theo ky hiéu bat phan, thap phan
hoac thap luc phéan.

nl

Lénh “number line” s& hién thi s6 dong trong mot tép cling nhu tao lai mot tép véi moi dong
duoc thém vao trudc bai s6 dong cia no.

sed
Trinh chinh stta ludng cé thé dugc st dung @€ tim cdc 1an xudt hién khép caa chudi bing cach
st dung Biéu thirc chinh quy cting nhu chinh stta tép bing cach st dung cdc mau duwgc xac dinh
trudc.

tr
Lénh dich c6 thé thay thé cac ky ty, dong thoi loai bo va nén cac ky tu 1ap lai.

cut
Lénh nay c6 thé in cdc cot clia tép van ban dudi dang cac truong dya trén ddu phan cach ky tu
cta tép.

paste

N6i cac tép trong cac cot dya trén viéc st dung dau tach truong.

split
Lénh nay c6 thé chia cac tép 16n thanh cac tép nho hon tuy thudc vao tiéu chi dugce dat bai cac
tly chon cda lénh.

md5sum
Puoc st dung dé tinh todn gia tri bam MD5 cta tép. Cling dugc st dung dé xac minh tép dua
trén gia tri bam hién c6 dé ddm bdo tinh toan ven cida tép.

sha256sum

Dugc s dung dé tinh toan gia tri bam SHA256 cta tép. Cling dugc s& dung dé xac minh tép dua
trén gia tri bam hién c6 dé ddm bdo tinh toan ven cuda tép.

sha512sum
Dugc s dung dé tinh toan gia tri bdm SHA512 cta tép. Cling dugc s& dung dé xac minh tép dua
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trén gia tri bam hién cé dé ddm béo tinh toan ven cua tép.
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Pap an Bai tdp Huéng dan

1. Ai d6 vira tdng mot chiéc may tinh xach tay cho trwong hoc ctia ban va ban muén cai dat Linux
trén dé. Khong c6 huéng dan st dung va ban bugc phai khéi dong né tir § USB ma khong c6 bat
ky d6 hoa nao. Ban c6 mot thiét bi dau cudi twong tac vé va doi voi moi bd x 1y ban co sé co
mot dong danh cho no trong tép /proc/cpuinfo:

processor : 0

vendor_id : Genuinelntel
cpu family : 6

model : 158

(lines skipped)

processor 1

vendor_id : Genuinelntel
cpu family : 6

model : 158

(more lines skipped)

- Hay s dung cac 1énh grep va wc dé hién thi s6 lwgng bd xt 1y ban co.

Here are two options:

$ cat /proc/cpuinfo | grep processor | wc -1
$ grep processor /proc/cpuinfo | wc -1

Ban da biét c6 mdt s6 cach cé thé lam diéu twong ty, vy khi nao ban nén st dung chung?
biéu nay phu thudc vao mot sé yéu t6, hai yéu té6 quan trong nhat 1a hiéu suat va kha nang
doc. Hau nhu ban sé& st dung cac 1énh v bén trong cac tép 1énh vé dé ty dong hda céc tac vu
ciia minh. Cac tép lénh cang 16n va phitc tap thi ban cang phdi lo lang vé viéc duy tri toc do
ctia chung.

- Hay lam diéu twong ty vdi sed thay vi grep.

Bay gio, thay vi grep, chung ta sé thi diéu nay véi sed:

$ sed -n /processox/p /proc/cpuinfo | wc -1
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O day, chiing ta da s& dung sed v6i tham s6 -n. Vi vay, sed sé khong in bat ky thi gi ngoai
trit nhitng gi khép véi biéu thic processor theo hwéng dan caa lénh p. Nhu chung ta da
lam trong céc gidi phap grep, wc -1 s& dém s6 dong - cling chinh 1a s6 lugng bo x Iy ma
chung ta co.

Hay xem vi du tiép theo nay:
$ sed -n /processox/p /proc/cpuinfo | sed -n '$='

Chudi 1énh nay cung cap cac két qua giong hét vai vi du trude, trong dé, dau ra cia sed dugc
chuyén thanh 1énh wc. Sy khac biét & day 1a thay vi s& dung wc -1 dé dém sé dong, sed lai
duoc goi dé cung cap chic ndng twong dwong. Mot lan nita, chung ta dang chan dau ra cta
sed véi tuy chon -n, ngoai trir biéu thitc ma chung ta dang goi mot cach rd rang, tiuc '$=".
Biéu thirc nay yéu cau sed khép véi dong cudi cung ($) va sau do sé in s6 dong do6 (=).

2. Hay kham pha tép /etc/passwd cuc bo clia ban bang cac 1énh grep, sed, head va tail cho
moi tac vu bén dudi:

o Nhitng nguoi dung nao c6 quyeén truy cap vao vo Bash?
$ grep ":/bin/bashs$" /etc/passwd

Chung ta c6 thé cai thién cau tra 10i nay bang cach chi hién thi tén ctia nguoi dung s dung
v6 Bash.

$ grep ":/bin/bashs$" /etc/passwd | cut -d: -f1

Tén nguoi dung la truong dau tién (tham so -1 cda lénh cut) va tép /etc/passwd st dung
: lam d&u phéan cach (tham s6 -d: cta lénh cut), chung ta chi dan dau ra cda 1énh grep
sang lénh cut thich hgp.

- Hé thong clia ban c¢6 nhiéu nguoi dung ton tai dé x& ly cadc chuwong trinh cu thé hodc cho cac
muc dich quan tri. Ho khong cé quyén truy cap vao vo. Cé bao nhiéu nguoi dung trong s6 dé
ton tai trong hé théng?

Cach dé nhét dé tim ra diéu nay 1a in ra cac dong cho céc tai khoan khong s dung vo6 Bash:

$ grep -v ":/bin/bash$" /etc/passwd | wc -1

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 219

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

o C6 bao nhiéu nguodi dung va nhém ton tai trong hé thong (hdy nhd: chi s dung tép
/etc/passwd)?

Truong dau tién cta bat ky dong cu thé nao trong tép /etc/passwd sé la tén nguoi dung,
truong thit hai thwong 1a x cho biét mat khau nguoi dung khong dugce luu trit & day (né sé
dugc ma hoa trong tép /etc/shadow ), thit ba la id nguoi dung (UID) va tht tu la id nhom
(GID). Vi vay, ma sau s& cho chung ta biét vé s6 lugng nguoi dung:

$ cut -d: -f3 /etc/passwd | wc -1

Tuy nhién, c6 nhitng truong hgp ma trong d6, ban da thiét 1ap cac siéu nguoi dung khac
nhau hodc cac loai nguoi dung dac biét khac chia sé cung mdt UID (id ngwoi dung). Vi vay, dé
dam bdo an toan, chung ta s& dan két qua cda lénh cut sang 1énh sort va sau dé dém s6
dong.

$ cut -d: -f3 /etc/passwd | sort -u | wc -1
Doi véi s6 lwgng nhom:
$ cut -d: -f4 /etc/passwd | sort -u | wc -1

o Hay chi liét ké tén day du cua tat ca nhitng nguoi dung trong nhém nay (s dung sed va
cut).

This will do:
$ sed -n -e '1'p -e '10'p -e '$'p /etc/passwd

Hay nhé rang tham s6 -n sé yéu cau sed khong in bat ¢t thw gi ngoai nhitng gi dwgc chi
dinh béi 1énh p. Ky hiéu do la ($) dugc st dung & day la biéu thic chinh quy (cé nghia la
dong cubi cung cua tép).

3. Hay xem vi du vé tép /etc/passwd nay. Hay sao chép cac dong bén dudi vao tép cuc bd c6 tén
mypasswd cho bai tdp nay.

root:x:0:0:root:/root:/bin/bash
daemon:x:1:1:daemon:/usr/sbin:/usxr/sbin/nologin
bin:x:2:2:bin:/bin:/usr/sbin/nologin
sys:x:3:3:sys:/dev:/usxr/sbin/nologin
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sync:x:4:65534:sync:/bin:/bin/sync

nvidia-persistenced:x:121:128:NVIDIA Persistence Daemon,,,:/nonexistent:/sbin/nologin
libvirt-qgemu:x:64055:130:Libvirt Qemu,,,:/var/lib/libvirt:/usr/sbin/nologin
libvirt-dnsmasq:x:122:133:Libvirt Dnsmasq,,,:/var/lib/libvirt/dnsmasq:/usxr/sbin/nologin
carol:x:1000:2000:Caxol Smith,Finance,, ,Main Office:/home/carol:/bin/bash
dave:x:1001:1000:Dave Edwards,Finance,,,Main Office:/home/dave:/bin/ksh
emma:x:1002:1000:Emma Jones,Finance,,,Main Office:/home/emma:/bin/bash
frank:x:1003:1000:Frank Cassidy,Finance,,,Main Office:/home/frank:/bin/bash
grace:x:1004:1000:Grace Kearns,Engineering,,,Main Office:/home/grace:/bin/ksh
henry:x:1005:1000:Henry Adams,Sales,,,Main Office:/home/henry:/bin/bash
john:x:1006:1000: John Chapel,Sales,, ,Main Office:/home/john:/bin/bash

- Hay liét ké tat cd nhitng ngudi dung trong nhom 1000 (st dung sed dé chi chon treong thich
hgp) tix tép mypasswd ctia ban.

GID la truong thi tu trong tép /etc/passwd. C6 thé ban s&é mudn th ma nay:
$ sed -n /1000/p mypasswd

Trong truong hop nay, ban cling sé€ nhan duwgc dong sau:
carol:x:1000:2000:Carol Smith,Finance,, ,Main Office:/home/carol:/bin/bash

Ban biét diéu nay khoéng chinh xdc vi Carol Smith la thanh vién ctia GID 2000 va né khép la
do UID. Tuy nhién, ban c6 thé dd nhan thdy rang sau GID, truong tiép theo da bat dau bang
Ky tu chit hoa. Chung ta c6 thé st dung mét biéu thitc chinh quy dé giai quyét van dé nay.

$ sed -n /:1000:[A-Z]/p mypasswd
Biéu thitc [A-Z] sé kKhdp véi bat ky ky tu chit hoa nao. Ban sé tim hiéu thém vé diéu nay
trong bai hoc tuong ang.

- Hay chi liét ké tén day du cda tat cd nhitng ngudi dung trong nhém nay (st dung sed va
cut).

S dung k¥ thuat twong ty ma ban da dung dé gidi phan diu tién cla bai tdp nay va din no
thanh 1énh cut.

$ sed -n /:1000:[A-Z]/p mypasswd | cut -d: -f5
Dave Edwards,Finance,,,Main Office

Version: 2023-10-16 | Budc cdp phép theo CCBY-NC-ND4.0. | learning.lpi.org Potsost | 221

::::::::


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

Emma Jones,Finance,, ,Main Office

Frank Cassidy,Finance,, ,Main Office
Grace Kearns,Engineering,,,Main Office
Henry Adams,Sales,,,Main Office

John Chapel,Sales,, ,Main Office

Chua xong dau! Hay luu y cach cac treong bén trong két qua ctia ban c6 thé duwgc phan tach
bing dau ,. Vi vy, chung ta s& dan dau ra sang mot 1énh cut khac va st dung , lam dau
phén cach.

$ sed -n /:1000:[A-Z]/p mypasswd | cut -d: -f5 | cut -d, -fl
Dave Edwards

Emma Jones

Frank Cassidy

Grace Kearns

Henry Adams

John Chapel
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Dap an Bai tap Ma& rong

Mot 1an nira, bang cach st dung tép mypasswd tir cac bai tap trwdc, hay nghi ra mot 1énh Bash dé
chon ra duy nhat mgt cd nhan tir Main Office gianh chién thang trong cudc thi x6 s6. Hay st dung
lénh sed dé chi in ra cdc dong danh cho Main Office; sau dd, hdy s& dung chudi lénh cut dé truy
Xudt tén ciia mo6i ngudi dung tir cadc dong nay. Tiép theo, hdy sip xép ngau nhién cac tén nay va
chi in ra tén ditng dau trong danh sach.

+ Trudc tién, hdy kham phda cach tham so -R diéu khién diu ra cta lénh sort (sap xép). Hay lap
lai 1énh nay mét vai 1an trén may ctia ban (Iwu y rang ban can dat 'Main Office' trong dau trich

dan don @€ sed xt 1y n6 dudi dang mot chudi):

+
$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d, -fl1 | sort -R

+ Giai phap cho van dé nay sé la:

+
$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d, -f1 | soxt -R | head -1

1. C6 bao nhiéu nguoi lam viéc trong linh vyc Tai chinh, K§ thuat va Ban hang? (Can nhac kham
phéa lénh uniq.)

Hay tiép tuc dya trén nhitng gi ban da hoc duogc tir cac bai tap trwdc. Hay th nhu sau:

$ sed -n /'Main Office'/p mypasswd
$ sed -n /'Main Office'/p mypasswd | cut -d, -f2

Luu y rang bay gio' chung ta khong quan tdm dén : nhuw mot ddu phan cach. Ta chi can truong
thw hai khi chia cac dong theo cac ky ty , .

$ sed -n /'Main Office'/p mypasswd | cut -d, -f2 | uniq -c
4 Finance
1 Engineering
2 Sales

Lénh uniq sé chi xudt ra cac dong duy nhat (khong phai cadc dong ldp lai) va tham s6 -c cho
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uniq dém s6 lan xudt hién cda cdc dong ngang nhau. C6 mot lwu y & day: uniq sé chi xem xét
cac dong lién ké. Néu khong phai, ban sé phdi st dung 1énh sort.

2. Ban mudn chuin bi mot tép CSV (cac gia tri dugc phan tach bang ddu phiy) dé co6 thé dé dang
nhép tép names.csv vao LibreOffice tir tép mypasswd trong vi du trwdc. Noi dung tép sé co
dinh dang sau:

First Name,Last Name,Position
Carol,Smith,Finance

John,Chapel, Sales

Meo: St dung cac 1énh sed, cut va paste dé dat dugc két qud mong muon. Hay lvu y rang dau
phay (,) sé la dau phan céach cho tép nay.

Bat dau véi cac 1énh sed va cut dua trén nhitng gi chung ta da hoc dugc tir cac bai tap trudc:
$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d" " -fl > firstname

Bay gio, chung ta da c6 tép firstname vai tén clia cac nhan vién.
$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d" " -f2 | cut -d, -f1 > lastname

Bay gio, chung ta da cé tép lastname chita ho ctia tirng nhan vién.

Tiép theo, chung ta sé& xac dinh xem moi nhan vién lam viéc trong b phan nao:
$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d, -f2 > department

Trudc khi tién téi gidi phdp cudi cing, hdy th cac 1énh sau dé xem chung tao ra loai dau ra
nao:

$ cat firstname lastname department
$ paste firstname lastname department

Va sau do6 1a giai phap cuoi cung:

$ paste firstname lastname department | tr '\t' ,

224 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.2 Xtr ly luéng van ban bang Bd loc

$ paste firstname lastname department | tr '\t' , > names.csv

O day, chung ta da st dung lénh tr dé dich \t (dau tach tab) bing dau ,. Lénh tr kha hitu ich
khi ching ta can trao d6i cac ky ty véi nhau. Hay chac chan 1a ban cé xem lai cac trang huéng
din cho cd tr va paste. Vi du: chung ta cé thé sit dung tuy chon -d cho ddu phin cich dé lam
cho lénh trudc do bét phuc tap hon:

$ paste -d, firstname lastname department

Chuing ta da s dung 1énh paste & day dé gitup ban lam quen véi né. Tuy nhién, chung ta c6 thé
dé dang thyc hién tit ca cac tac vy trong mot chudi 1énh duy nhat:

$ sed -n /'Main Office'/p mypasswd | cut -d: -f5 | cut -d, -f1,2 | tx ' ' , > names.csv

. Gid s rang bang tinh names . csv duogc tao trong bai tap trwdc 1a mot tép quan trong va chung
ta mudn dam bao riang khong ai c6 thé can thiép vao bang tinh dé ké tir thoi diém ta g&i tép cho
ai dé va thoi diém nguoi nhan nhin dugc tép. Lam cach nao dé chung ta c6 thé ddm bdo tinh
toan ven cua tép nay bang cach s dung md5sum?

Néu xem cdc trang hudng dan cho md5sum, sha256sum va sha512sum, ban sé& thiy tat ca déu
bat dau bang van ban sau:

“compute and check XXX message digest”
Trong dd, “XXX” l1a thuat toan s& dugc s& dung dé tao thong bdo tém tdt nay.

Chung ta s& s& dung md5sum lam vi du va ban c6 thé thit véi cac 1énh khac sau nay.

$ md5sum names.csv
61f0251fcab61d9575b1d0cbf@195e25 names.csv

Vi du: bay gio, ban c6 thé cung cdp tép thong qua dich vu ftp an toan va gui thong bdo tom tat
duoc tao bang cach s dung mot phwong tién lién lac an toan khac. Néu tép di duogc stra doi du
chi mdt chut thi théng bdo tém tat cling sé hoan toan khac. Dé chitng minh diéu nay, hdy chinh
stta names . csv va doi Jones thanh James nhu trong minh hoa & day:

$ sed -i.backup s/Jones/James/ names.csv
$ md5sum names.csv
f4420d68cb480466099021bf6d6d2e65 names.csv
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Bat ct khi nao cung cap tép dé tai xuoéng, ban cling nén phan phoi théng bdo tém tdt twong ng
dé nhitng nguoi tai xuéng tép ctia ban cé thé tao théng bdo tém tdt mai va doi chiéu véi ban
goc. Néu duyét qua https://kernel.org, ban sé tim thay trang https://mirrors.edge.kernel.org/pub/
linux/kernel/v5.x/sha256sums.asc noi c¢6 thé 1dy sha256sum cho tat cd cdc tép c6 san dé tai
xubng.

Ban da ty hita véi minh ring ban sé& doc mot cuén sach kinh dién, moi ngay 100 dong va ban
quyét dinh bat dau véi Mariner and Mystic cia Herman Melville. Hady nghi ra mot 1énh bang
cach st dung split dé tadch cudn sach nay thanh cic phan, moéi phan dai 100 dong. D€ c6 dugc
cudn sach ¢ dinh dang van ban thuan tay, hdy tim né tai https://www.gutenberg.org.

bau tién, chuing ta sé 14y toan b cudn sach tlr trang Project Gutenberg noi ban c6 thé 1y cuén
sdch nay va nhitng cuén sach khéc c6 san trong pham vi cong cong.

$ wget https://www.gutenberg.org/files/50461/50461-0.txt

C6 thé ban sé can phdi cai dit wget néu chwa cé nd trong hé thong (ngoai ra, ban cling c6 thé s
dung curl). Hay s dung less dé xac minh séach:

$ less 50461-0.txt
Bay gio, chung ta sé chia cudn sach thanh titng phan, moéi phan cé 100 dong:
$ split -1 100 -d 50461-0.txt melville

50461-0.txt l1a tép ma chung ta sé chia tdch. melville sé la tién t6 cho cac tép duogc chia. -1
100 chi dinh s6 dong va tuy chon -d sé yéu cau split ddnh so6 cac tép (s& dung hdu t6 duogc
cung cdp). Ban c6 thé st dung nl trén bat ky tép nao dwgc chia tach (cé thé khong phai trén tép
cudi cung) va xdc nhan moi tép cé 100 dong.

Bang cach st dung 1s -1 trén thw muc /etc, ban sé nhan dugc loai danh sach nao? Ban sé chi
hién thi tén tép bang cach nao khi st dung lénh cut trén dau ra cda 1énh 1s di cho? Con tén
tép va chu s& hitu cda cac tép thi sao? Cung véi cac 1énh 1s -1 va cut, hdy st dung lénh tr dé
nén nhiéu khoang trang thanh mot khoang trang dé ho trg dinh dang dau ra bang 1énh cut.

Ban than 1énh 1s sé chi cung cip cho ban tén cta cac tép. Tuy nhién, chung ta cé thé chuin bi
dauractals -1 (danh sach dai) dé trich xuat thong tin cu thé hon.

$1s -1 /etc | txr -s ' ',
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drwxr-xr-x,3,root,root,4096,0ut,24,16:58,acpi
-Iw-r--r--,1,r00t,r00t,3028,dez,17,2018,adduser.conf
-rw-r--r--,1,7100t,r00t,10,0Ut,2,17:38,adjtime
drwxr-xr-x,2,root,root,12288,0ut,31,09:40,alternatives
-IW-r--r--,1,r00t,r00t,401,Mmai,29,2017,anacrontab
-Irw-r--r--,1,7100t,Y00t,433,0Ut,1,2017,apg.conf
drwxr-xr-x,6,root,root,4096,dez,17,2018,apm
drwxr-xr-x,3,root,root,4096,0ut,24,16:58,apparmoxr
drwxr-xr-x,9,root,root,4096,nov,6,20:20,apparmor.d

Tham s0 -s s& hudng dan tr thu nhé cdc khoang trang lip lai thanh mot ban thé duy nhét chi
c6 mot khodng trang. Lénh tr sé hoat dong doi vai moi loai ky tw 1ap lai ma ban chi dinh. Sau
dd, chung ta sé thay thé khodng trang bang ddu phay ,. Vi khong can thay thé cac khodng trang
trong vi du nén chung ta sé chi b6 qua ,.

$ 1s -1 /etc | tx -s ' '

drwxr-xr-x 3 root root 4096 out 24 16:58 acpi

root root 3028 dez 17 2018 adduser.conf
root root 1@ out 2 17:38 adjtime

3
-Iw-r--r-- 1
1

drwxr-xr-x 2 root root 12288 out 31 ©09:40 alternatives
1
1
6
3

-IW-T--T--

root root 401 mai 29 2017 anacrontab
root root 433 out 1 2017 apg.conf
root root 4096 dez 17 2018 apm

root root 4096 out 24 16:58 apparmor

-YW-Y--T--
-TW-T--T--
drwxr-xr-x
drwxr-xr-x

Néu chi muodn tén tép thi chung ta chi can hién thi truong thi chin:
$1s -1 /etc | tx -s ' ' | cut -d" " -f9

boi vdi tén tép va chi s& hitu tép, chung ta sé can truong thit chin va thi ba:
$1s -1 /Jetc | tx -s ' ' | cut -d" " -f9,3

Néu chung ta chi can tén thu muc va chd s hitu ctia né thi sao?
$ 1s -1 /etc | grep Ad | tr -s ' ' | cut -d" " -f9,3

. Bai tap nay gid dinh rang ban dang st dung mot may that (khong phai may do). Ban cling phai
c6 mot chiéc USB. Hay xem lai cic trang hudng dan cho lénh tail va tim hiéu cach theo doi tép
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khi van ban dugc thém vao tép. Trong khi theo ddi dau ra cua lénh tail trén tép
/var/log/syslog, hdy cdm USB. Hay viét ra 1énh day di ma ban sé s& dung dé 1ay Tén San
pham, Nha san xuat va Tong dung lugng bo nhé cia USB.

$ tail -f /var/log/syslog | grep -i 'product\:\|blocks\|manufacturer'

Nov 8 06:01:35 brod-avell kernel: [124954.369361] usb 1-4.3: Product: Cruzer Blade
Nov 8 06:01:35 brod-avell kernel: [124954.369364] usb 1-4.3: Manufacturer: SanDisk
Nov 8 ©6:01:37 brod-avell kernel: [124955.419267] sd 2:0:0:0: [sdc] 61056064 512-byte
logical blocks: (31.3 GB/29.1 GiB)

Tat nhién day chi 1a mot vi du va két qua sé khac biét tuy thudc vao trng nha sadn xuat USB. Bay
gio, hay luvu y rang ching ta da s dung tham s -i vai l1énh grep vi ta khéng chac liéu céc
chudi minh dang tim kiém 1a chit hoa hay chit thwong. Chung ta cling da s& dung | nhu mot
Ham OR logic nén thyc té€ chung ta dang tim kiém cdc dong ¢ chita product HOAC blocks
HOAC manufacturer.
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103.3 Thuc hién Quan ly Tép co ban
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.3

Khoi lwgng
4

Cac linh vwe kién thirc chinh
* Sao chép, di chuyén va xda cac tép va thu muc riéng 1é.
 Sao chép dé quy nhiéu tép va thu muc.
 Loai bd cac tép va thu muc theo cach dé quy.

* St dung cac thong s6 k¥ thuat ky ty dai dién don gidn va nang cao trong cac lénh.

St dung 1énh find dé dinh vi va hanh dong trén céac tép duva trén loai, kich thudc hoac thoi
gian.

» Cach st dung tar, cpio va dd.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung
. cp
e find
* mkdir
° mv
e 1s
o Im
e rmdix

* touch

Linux

Version: 2023-10-16 | Dugc cap phép theo CC BY-NC-ND 4.0. | learning.lpi.org Professional | 229

xxxxxxxxx


https://wiki.lpi.org/wiki/LPIC-1_Objectives_V5.0#103.3_Perform_basic_file_management
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

tar

cpio

dd

file

gzip
gunzip
bzip2
bunzip2
file globbing

Linux ) )
professional l@arning.lpi.orq

DPugc cap phép theo CC BY-NC-ND 4.0.

Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.3 Thuc hién Quan ly Tép co ban

Linux
Professional
Institute

103.3 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.3 Thyc hién Quén ly Tép co ban
Bai: 1 trén 2

Gidi thiéu
Vi moi th trong Linux déu dugc coi 1a mot tép nén viéc hoc cach thao tac véi chung la mot diéu

rat quan trong. Trong bai hoc nay, chung ta sé thao luan vé cac thao tac co ban trén tép.

Nhin chung, véi tu cach 1a mot nguwoi dung Linux, ching ta sé phai diéu hwdng trong hé thong tép,
sao chép tép tw vi tri nay sang vi tri khac va xda tép. Bai hoc ciling sé dé cap dén cac 1énh lién quan
dén viéc quan ly tép.

Tép 1a mot thuc thé lwu trir dit liéu va chwong trinh. N6 bao gom noéi dung va cac siéu dit liéu (kich
thudgc tép, cha s& hiru, ngay tao, quyén). Cac tép dugc t6 chirc trong cac thu muc, moi thu muc déu
la mot tép luu trir cac tép khac.

Cac loai tép bao gom:

Tép thong thwong
lvu triv dit liéu va cac chuong trinh.

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 231


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

Thw muc
chwa cac tép khac.

Tép dic biét

dugc st dung cho dau vao va dau ra.

Tat nhién 1a cling c6 ca cac loai tép khac nira, nhung ching nam ngoai pham vi cda bai hoc nay.
Sau day, chung ta sé cung thao ludn cach xac dinh cdac loai tép khac nhau nay.

Thao tac véi Tép

Strdung 1s dé liét ké Tép

Lénh 1s 1a mot trong nhitng cong cu dong l1énh quan trong nhit ma chung ta nén tim hiéu dé diéu
hudéng trong hé thong tép.

O dang co ban, 1s sé chiliét ké c4c tén tép va thu muc:
$ 1s

Desktop Downloads emp_salary filel Music Public Videos
Documents  emp_name examples.desktop file2  Pictures Templates

Khi duoc st dung véi -1 (dinh dang “danh sach dai”), n6 sé hién thi quyén ctda tép hodc thu muc,
chi s& hitu, kich thudc, ngay, gio va tén da stra doi:

$1s -1

total 60

drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Desktop
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Documents
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Downloads
-rw-r--r-- 1 frank frank 21 Sep 7 12:59  emp_name
-rw-r--r-- 1 frank frank 20 Sep 7 13:03 emp_salary
-rw-r--r-- 1 frank frank 8980 Apr 1 2018 examples.desktop
-rw-r--r-- 1 frank frank 10 Sep 1 2018 filel
-rw-r--r-- 1 frank frank 10 Sep 1 2018 file2
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Music
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Pictures
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Public
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Templates
drwxr-xr-x 2  frank frank 4096 Apr 1 2018 Videos
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Ky tu dau tién trong dau ra cho biét loai tép:

doi véi tép thong thuong.

doi véi thu muc.

doi vai tép dac biét.

Dé hién thi kich thudc tép & dinh dang con nguoi cé thé doc dugc, hdy thém tuy chon -h:

$ 1s -1h

total 60K

drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Desktop
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Documents
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Downloads
-rw-r--r-- 1 frank frank 21 Sep 7 12:59  emp_name
-rw-r--r-- 1 frank frank 20 Sep 7 13:03 emp_salary
-rw-r--r-- 1 frank frank 8.8K Apr 1 2018 examples.desktop
-rw-r--r-- 1 frank frank 10 Sep 1 2018 filel
-rw-r--r-- 1 frank frank 10 Sep 1 2018 file2
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Music
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Pictures
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Public
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Templates
drwxr-xr-x 2  frank frank 4.0K Apr 1 2018 Videos

DE liét ké tat ca cac tép bao gom cd cac tép an (nhitng tép bat dau bang .), hidy s dung tuy chon
-a:

$ 1s -a
.dbus  filel .profile
. Desktop file2  Public
.bash_history .dmrc .gconf .sudo_as_admin_successful

Hién chung ta da cé thé thay dugc cac tép cdu hinh nhu . bash_history dugc an theo mac dinh.

N6i chung, ci phap 1énh 1s dugc dua ra béi:
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1s OPTIONS FILE
Trong dd, OPTIONS la bat ky tuy chon nao dwgc hién thi trudc dé (dé xem tat ca cac tuy chon cé
thé, hdy chay man 1s) va FILE la tén chi tiét cia tép hodc thw muc ma nguwoi mudn liét ké.

NOTE Khi FILE khong dugc chi dinh thi 1énh sé méc dinh tré tgi thw muyc hién tai.

Tao, sao chép, di chuyén va xéa Tép

Tao tép bang Iénh touch

Lénh touch 1a cach dé nhat dé tao céc tép trong mdi. Ta cling c6 thé sit dung né dé thay déi dau
thoi gian (nghia 1a thoi gian stta d6i) cda cac tép va thw muc hién c6. Ci phap dé st dung lénh
touch la:

touch OPTIONS FILE_NAME(S)

Néu khong cé bat ky tuy chon nao, touch sé tao cac tép mdi cho bat ky tén tép nao dwgc cung cap
dudi dang déi s6, voi diéu kién 1a cac tép ¢ tén nhu vay chua ton tai. touch cé thé tao dong thoi
bao nhiéu tép cling duoc:

$ touch filel file2 file3

Thao tac nay sé tao ra ba tép tréng mai c6 tén filel, file2 va file3.

Mot s6 tuy chon touch dugc thiét ké dac biét dé cho phép ngudi dung thay déi dau thoi gian cho
cac tép. Vi du: tuy chon -a chi thay déi thoi gian truy cap, trong khi tuy chon -m sé chi thay doi
thoi gian stta doi. Viéc st dung cd hai tuy chon cung nhau sé thay déi quyén truy cap va ca thoi
gian stra d6i thanh thoi diém hién tai:

$ touch -am file3

Sao chép tép bang cp

La nguoi dung Linux, ban sé thuwong xuyén phai sao chép tép tu vi tri nay sang vi tri khac. Cho du
d6 1a di chuyén mot tép 4m thanh tir thw muc nay sang mét thu muc khac hodc sang mét tép hé
thong, hay st dung cp cho tat ca cac tac vu sao chép:
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$ cp filel dir2

Lénh nay co6 thé dugc hiéu theo nghia den 1a sao chép filel vao thu muc dir2. Két qua la filel
dd c6é mit bén trong dir2. Pé 1énh nay dugc thyc thi thanh cong, filel phai ton tai trong thw
muc hién tai cia nguoi dung. Néu khong, hé théng s& bdo 16i No such file or directory
(Khong co6 tép hoac thu muc nhu vay).

$ cp dirl/filel dir2

Trong truedng hgp nay, hay lvu y rang duong dan dén filel sé rd rang hon. Puong dan nguon cé
thé dugc biéu thi dudi dang duwong dan twong déi hoic tuyét doi. Cac dudng dan twong doi sé dugc
dwa ra trong tham chiéu dén mot thw muc cu thé, trong khi cdc duong dan tuyét doi sé khong
dugc dwa ra cung vé6i bat ky mot tham chi€u nao. Sau day, chung ta sé cung lam rd thém khai
niém nay.

Hién tai, ching ta chi cin quan sat 1énh nay sao chép tép filel vao thu muc dir2. Puong din
dén filel dugc cung cap nhiéu chi tiét hon vi nguoi dung hién khong & trong thu muc dirl.

$ cp /home/frank/Documents/file2 /home/frank/Documents/Backup

Trong treong hgp thi ba nay, tép file2 nam & /home/frank/Documents dd dugc sao chép vao
thuw muc /home/frank/Documents/Backup. DPudng dan ngudn dugc cung cip ¢ day la tuyét doi.
Trong hai vi du trén, dudng dan nguon la twrong déi. Khi mot duong dan bat dau bang ky ty / thi
dd 1a duong dan tuyét doi, néu khong thi do 1a duong dan tuwong doi.

Cu phap chung cho cp la:
cp OPTIONS SOURCE DESTINATION

SOURCE 1a tép dé sao chép va DESTINATION la thw muc ma tép sé dugc sao chép vao. SOURCE va
DESTINATION c6 thé dwgc chi dinh dudi dang dwong din tuyét d6i hoac twong doi.

Di chuyén Tép bang mv

Gi6ng nhu 1énh cp dung dé sao chép, Linux ciling cung cdp mot 1énh dung dé di chuyén va doi tén
tép la mv.

Thao tac di chuyén ciing twong tw nhu thao tac cit va dan ma nguoi dung thuong thyce hién thong
qua Giao dién P6 hoa Nguoi dung (GUI).
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Néu muén di chuyén tép vao mot vi tri méi, hdy s dung mv theo cach sau:
mv FILENAME DESTINATION_DIRECTORY

Sau day la mot vi du:
$ mv myfile.txt /home/frank/Documents

Két qua lamyfile. txt dad dugc di chuyén dén dich /home/frank/Documents.

Dé d6i tén mot tép, mv cé thé dugce st dung theo cach sau:
$ mv old_file_name new_file_name

Thao tac nay sé thay doi tén cta tép tir old_file_name thanh new_file_name.
Theo méc dinh, mv sé khong can ta phai xac nhan (vé mat ky thuat la “sé khong nhac 1énh”) néu ta

mudn ghi deé 1én (d6i tén) mot tép hién cé. Tuy nhién, chuing ta cé thé cho phép hé thong nhac 1énh
bang cach s dung tuy chon -i:

$ mv -i old_file_name new_file_name
mv: overwrite 'new_file_name'?

Lénh nay sé yéu cau su cho phép cta nguoi dung trudc khi ghi dé tép old_file_name 1én tép
new_file_name.

Nguoc lai, néu ta st dung tuy chon - f:
$ mv -f old_file_name new_file_name

thi 1énh sé bat budc ghi dé vao tép ma khong can sy cho phép.

Xéa Tép bang rm

rm dugc st dung dé xda cdc tép (ta co6 thé coi né nhuw mot dang viét tat cta tlr “remove”). Hay luu y
rang hanh dong xo6a tép thuwong sé khong thé ddo nguoc; do do, chung ta nén than trong khi st
dung lénh nay.
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$ rm filel
Lénh nay sé xoa tép filel.

$ rm -i filel

rm: remove regular file 'filel'?

Lénh nay sé yéu cau nguoi dung xac nhan truwdc khi xéa tép filel. Hay nhé rang chung ta da
thay tuy chon -1 khi s dung 1énh mv & trén.

$ rm -f filel

Lénh nay sé bat budc xda tép filel ma khong can nguoi dung xac nhan.

Ta ciing c6 thé x6a nhiéu tép cung mot luc:
$ rm filel file2 file3

Trong vi du nay, cac tép filel, file2 va file3 s& dong thoi bi xéa.

Cu phép cho rm thuong dugc dua ra béi:

rm OPTIONS FILE

Tao va xéa Thu muc

Tao Thu muc vé&i mkdir

Viéc tao thu muc la rat quan trong trong viéc t6 chic cac tép va thu muc. Cac tép c6 thé dugc
nhom lai véi nhau mot cach hgp 1y bing cach gitr chung & bén trong mot thw muc. Dé tao mot thw
muc, hdy st dung mkdir:

mkdir OPTIONS DIRECTORY_NAME

Trong d6, DIRECTORY_NAME la tén cda thu muc sé& dugc tao. Lénh c6 thé dong thoi tao ra bao
nhiéu thu muc cling duoc.
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$ mkdir diril
sé tao thu muc dirl trong thw muc hién tai cia ngudi dung.
$ mkdir dirl dir2 dir3

Lénh trén sé tao ra ba thw muc dirl, dir2 va dir3 cung mot luc.

Dé tao mot thw muc cung vdi cac thw muc con cda nd, hiy st dung tuy chon -p (“parents”):
$ mkdir -p parents/children

Lénh nay sé tao cdu truc thu muc parents/children (me/con), tic la né sé tao cac thu muc
parents (me) va children (con). children sé dugc dat bén trong parents.

Xéa Thu muc bang rmdir

rmdir sé x6a mot thu muc néu no trong. Cu phap cia né dugc dua ra bdi:
rmdir OPTIONS DIRECTORY

trong d6, DIRECTORY c6 thé 1a mot do6i s6 hodc mot danh sach cac déi sé.
$ rmdir diril

Lénh nay sé xoa tép filel.
$ rmdir dirl dir2

Lénh nay sé dong thoi x6a dirl va dir2.

Ta c6 thé x6a mdt thu muc cung véi thu muc con cda no:
$ rmdir -p parents/children

Thao tac nay sé xdéa cau tric thu muc parents/children. Hiy lvu y rang néu bat ky thu muc nao
khong trong, chung sé khong bi xda.
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Thao tac dé quy ctia Tép va Thu muc

DE thao tac véi mot thu muc va ndi dung clia no, ta can ap dung quy tac dé quy. Pé quy c6 nghia la
thyc hién mot hanh dong va ldp lai hanh dong d6 xuéng toan b cdy thu muc. Trong Linux, cac
tuy chon -1, -R hodc - -recursive thuwong la chi cac thao tac dé quy.

Ngit cdnh sau day sé gitp ching ta hiéu rd hon vé dé quy:

Nguoi dung liét ké noi dung ctia thw muc students. Thuw muc nay chia hai thu muc con 1a level
1 va level 2 va mottép co tén frank. Bang cach ap dung dé quy, 1énh 1s sé liét ké ndi dung cda
students, ticla level 1, level 2 va frank nhung sé khong két thuc & d6. N6 cling sé nhap céc
thu muc con la level 1valevel 2 valiét ké ndi dung ctia chung, v.v. xuéng cay thu muc.

Liét ké Pé quy véils -R

1s -R dugc s dung dé liét ké noi dung cia mdt thw muc cung véi cac thu muc con va tép ctia no.

$ 1s -R mydirectory
mydirectory/:
filel newdirectory

mydirectory/newdirectory:

Trong danh sach trén, mydirectory cung vdi toan bo noi dung clia n6 da dugc liét ké. Ta c6 thé
quan sat mydirectory chwa thuw muc con newdirectory va tép filel. Vi thu muc
newdirectory trong nén khéng cé noi dung nao dwgc hién thi.

No6i chung, dé liét ké noi dung ctia mot thw muc bao gom cd cac thw muc con ctia nd, hdy s dung:
1s -R DIRECTORY_NAME

Viéc thém dau gach chéo vao DIRECTORY_NAME sé& khong c6 tac dung:
$ 1s -R animal

clng tuong ty nhu

$ 1s -R animal/
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Sao chép Pé quy véicp -r

cp -r (hodc -R hodc --recursive) sé cho phép ta sao chép mot thu muc cung véi tat ca cac thu
muc con va tép cia no.

$ tree mydir
mydir
|_filel
| _newdir
| _file2
| _insidenew
| _lastdir

3 directories, 2 files
$ mkdir newcopy
$ cp mydir newcopy
cp: omitting directory 'mydir'’
$ cp -r mydir newcopy
* tree newcopy
newcopy
|_mydir
|_filel
| _newdir
| _file2
| _insidenew
| _lastdir

4 directories, 2 files

Trong danh sach trén, ching ta cé thé thiy rang viéc c6 gang sao chép mydir vao newcopy bang
cp ma khong c6 -r sé khién hé théng hién thi théng bao cp: omitting directory 'mydir' (bo
qua thw muc 'mydir'*). Tuy nhién, bang cach thém tuy chon -r, tdt ca noi dung ctia mydir (bao
gom ca chinh no) sé dugc sao chép vao newcopy.

DE sao chép cac thu muc va thw muc con, hdy s& dung:

cp -r SOURCE DESTINATION
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Xéa bé quy véirm -r
rm -1 sé x6a mot thw muc va tat cd noi dung ctia n6 (thw muc con va tép).

Hay hét sitc can than véi -r hodc té6 hop tuy chon cda -rf khi st dung véi
lénh rm. Lénh xdéa dé quy trén mot thw muc hé théng quan trong cé thé sé

WARNING khién hé thong khong thé s& dung dwgc. Hay chi s& dung 1énh x6a dé quy khi
ban hoan toan chic chin rang ndi dung cia mot thw muc 1a an toan va cé thé
bi x6a khéi may tinh.

Khi ¢ gang x6a mot thw muc ma khong st dung -r, hé théng sé bao 16i:

$ rm newcopy/
rm: cannot remove 'newcopy/': Is a directory
$ rm -x newcopy/

Ta phai thém -r nhu trong 1énh thit hai dé viéc x6a c6 hiéu luc.

C6 thé ban sé thac mac tai sao chung ta khong st dung rmdir trong trwong hop
nay. C6 mot sy khac biét nho gitra hai 1énh. rmdir sé chi xéa thanh cong néu thuw
muc da cho trong, trong khi rm -1 c6 thé xo0d bat ké thw muc nay cé trong hay
khong.

NOTE

Hay thém tuy chon -i dé xac nhan trudce khi tép bi xoa:

$ rm -ri mydix/
rm: remove directory 'mydir/'?

Heé thong sé nhac trudce khi xéa thw muc mydir.

Khép mau khai trong Tép va Ky tw Pai dién

Khdp mau khéi trong Tép 1a mot tinh nidng dwgc cung cdp bdi vé Unix/Linux dé biéu thi nhiéu tén
tép bang cach st dung cac ky tw dac biét dwoc goi la ky tw dai dién (wildcards). Ky ty dai dién vé co
ban 1a cac ky hiéu c6 thé dugc si dung dé thay thé cho mot hoac nhiéu ky tw (vi du nhu cho phép
hién thi tat ca cac tép bt dau bang chit cai nhu A hodc tat ca cac tép két thic bang chit cai . conf).

Ky tw dai dién rat hitu ich vi ching cé thé dugc st dung vdi cac 1énh nhu cp, 1s hodc rm.

Sau day 1a mot s6 vi du vé khép méu khoi trong tép:
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rm *

X6ba tat ca cac tép trong thu muc lam viéc hién tai.

1s 1?st

Liét ké tit ca cac tép co tén bat dau bang 1, theo sau la bat ky ky tu don nao va két thic bang
st.

rmdir [a-z]*

Xda tat ca cac thw muc cé tén bat dau bang mot chir cai.
Cac loai Ky tu Dai dién
C6 ba Kky tu c6 thé dugce si dung lam ky ty dai dién trong Linux:

* (ddu hoa thi)

dai dién cho khong, mot hodc nhiéu lan xuat hién cda bat ky ky ty nao.

? (dau cham hoi)

dai dién cho mot 1an xuat hién cta bat ky ky tu nao.

[ 1 (ky tw trong ngoac vudng)
dai dién cho bat ky sy xudt hién nao cta cac ky ty duwgc dat trong ngoac vuong. Ta co thé si
dung nhiéu loai ky tw khac nhau du la so, chit, ky tw dac biét khac. Vi du: khéi [0-9] khép vai
tat ca cac chit so.

Dau hoa thi
Dau hoa thi (*) khdp v6i khong, mot hodc nhiéu lan xuat hién ctia bat ky ky tu nao.

Vi du:
$ find /home -name *.png

Thao tac nay sé tim tit ca cac tép két thuc bing .png (ching han nhu photo.png, cat.png,
frank.png). Lénh find sé dugc thdo luan thém trong bai hoc sau.

Tuong ty nhu vay:

$ 1s lpic-*.txt
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sé liét ké tat ca cac tép van ban bat dau bang cac ky ty 1pic-, theo sau la bat ky s6 lugng ky ty nao
va két thuc bang . txt (ching han nhw 1pic-1.txt va lpic-2.txt).

Ky tu dai dién dau hoa thi c6 thé dugc s dung dé thao tac (sao chép, x6a hodc di chuyén) véi toan
b0 ndi dung ciia mot thuw muc:

$ cp -r animal/* forest

Trong vi du nay, tat cd ndi dung cia animal da dwogc sao chép vao forest.

No6i chung, dé sao chép tat cd n6i dung ctia mot thw muc, chung ta sé st dung:
cp -T SOURCE_PATH/* DEST_PATH

trong d6, SOURCE_PATH c6 thé dugc bd qua néu ching ta da dang & trong thw muc dugc yéu cau.

D4u hoa thi, cling giong nhu bat ky ky ty dai dién nao khdc, cé thé dugc st dung nhiéu 1an trong
cung mot 1énh va tai bat ky vi tri nao:

$ rm *ate*

Tén tép co tién t6 1a khong, mot hodc nhiéu lan xuat hién cta bat ky ky tw nao, theo sau la cac chir
cai ate va két thuc bang khong, mdt hodc nhiéu 1an xudt hién ctia bat ky ky tw nao sé bi xoa.

Dau Hoi
Dau cham héi (?) khép véi mot 1an xudt hién don ciia mot ky ty.

Hay xem phan liét ké sau:

$ 1s
last.txt lest.txt list.txt third.txt  past.txt

DE chi tra lai cac tép bat dau bang 1 theo sau béi bat ky ky tw don nao va két thic st. txt, chung
ta sé str dung ky tu dai dién dau cham haéi (?):

$ 1s 1?st.txt
last.txt lest.txt list.txt
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Chi cac tép last.txt, lest.txt va 1list.txt mdi dugc hién thi vi chung khép vdéi tiéu chi da
cho.

Tuong tw nhu vay:

$ 1s ??st.txt
last.txt lest.txt list.txt past.txt

sé cho dau ra la cac tép co tién t0 1a hai ky ty bat ky, theo sau la vdn ban st. txt.

Ky tu trong Ngoac Vudng

Ky tu dai dién trong ngodc sé twong wng véi bat ky sy xudt hién nao cta cac ky ty dugc dat trong
dau ngodc vuong.

$ 1s 1l[aef]st.txt
last.txt lest.txt

Lénh nay sé liét ké tat ca cac tép bat dau bang 1 va theo sau la bdt ky ky tw nao trong tap hop aef
va két thic bang st. txt.

Céc ddu ngodc vudng ciing c6 thé st dung vai cac pham vi:

$ 1s 1l[a-z]st.txt
last.txt lest.txt list.txt

Lénh nay sé xudt ra tat ca cac tép co tén bat dau bang 1 va theo sau la bat ky chit cai viét thwong
nao trong pham vi tir a dén z va két thuc bang st. txt.

Nhiéu pham vi cling c6 thé dugc ap dung trong ngoac vudng:

$ 1s

student-1A.txt student-2A.txt student-3.txt
$ 1s student-[0-9][A-Z].txt

student-1A.text student-2A.txt

Danh sach hién thi mot thw muc truong hoc véi mot danh sach cac hoc sinh da dang ky. bé chi liét
ké nhitng sinh vién cé s6 bdo danh dap wng cdac tiéu chi sau:

* bat dau bang student-
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* theo sau la mot s6 va mot ky ty viét hoa

+ va két thic bang . txt

Két hop cac Ky tu Pai dién

Céc ky ty dai dién c6 thé dugc két hgp nhu sau:

$ 1s

last.txt lest.txt list.txt third.txt  past.txt
$ 1s [plf]?st*

last.txt lest.txt list.txt past.txt

Thanh phan ky ty dai dién dau tién ([plf]) sé khép vai bat ky ky tw nao trong s6 cac ky tw p, 1
hodc f. Thanh phan ky ty dai dién th hai (?) sé khdp vai bat ky ky tw don nao. Thanh phan ky ty
dai dién th ba (*) sé khép véi khong, mot hodc nhiéu 1an xudt hién ctia bat ky ky tw nao.

$ 1s

filel.txt file.txt file23.txt fom23.txt
$ 1s f*[0-9].txt

filel.txt file23.txt fom23.txt

Lénh trén sé hién thi tit cd cac tép bat dau bang chir cai f, theo sau la bat ky bo chi cai nao, it
nhat mdt 1an xudt hién ctia mot chit s6 va két thic bang . txt. Hay luvu y rang file. txt sé khong
dugc hién thi vi n6 khong khép véi tiéu chi nay.
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Bai tdp Huéng dan

1. Hay xem danh sach dudi day:

$ 1s -1h

total 60K

drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
-rw-r--r-- 1 frank frank 21 Sep 7 12:59
-rw-r--r-- 1 frank frank 20 Sep 7 13:03
-rw-r--r-- 1 frank frank 8.8K Apr 1 2018
-rw-r--r-- 1 frank frank 10 Sep 1 2018
-rw-r--r-- 1 frank frank 10 Sep 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018

o Ky tu d biéu thi diéu gi trong dau ra?

o Tai sao cac kich thwéc lai dugc dua ra

Desktop
Documents
Downloads
emp_name
emp_salary
examples.desktop

filel

file2
Music
Pictures
Public
Templates
Videos

& dinh dang con nguoi cé thé doc dugc?

> Su khdc biét trong dau ra sé la gi néu 1s dugc s dung ma khong cé déi s6?

2. Hay xem lénh dudi day:

$ cp /home/frank/emp_name /home/frank/backup

- Diéu gi sé x4y ra vai tép emp_name néu lénh nay dugc thyce thi thanh cong?

- Néu emp_name 1a mét thw muc thi tuy chon nao sé dugc thém vao cp dé thyc thi 1énh?

> Néu cp dugc doi thanh mv thi két qua sé nhu thé nao?
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. Hay xem danh sach:

$ 1s
filel.txt file2.txt file3.txt file4.txt

Ky ty dai dién nao sé giup ta x6a toan b ndi dung ctia thw muc nay?

. Dya trén danh sach trén, nhitng tép nao sé dugc hién thi béi 1énh sau?

$ 1s file*.txt

. Hay hoan thanh 1énh bang cach thém cac chit s6 va ky tu thich hop trong ddu ngoac vuong dé
liét ké toan bd noi dung & trén:

$ 1s file[].txt
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Bai tap Md rong

SR T

Trong thu muc chinh ctia ban, hay tao cac tép cé tén dog va cat.

Van trong thu muc chinh cia ban, hay tao thw muc cé tén animal. Hay di chuyén dog va cat
vao animal.

Hay di chuyén dén thu muc Documents trong thw muc chinh cda ban va tao thw muc backup.
Hay sao chép animal va n¢i dung cia né vao backup.
Hay doi tén animal trong backup thanh animal. bkup.

Thu muc /home/1pi/databases c6 chira nhiéu tép bao gom: db-1.tar.gz, db-2.tar.gz va
db-3.tar.gz. Ban co thé st dung Iénh don nao dé chi liét ké cac tép duwgc dé cap & trén?

Hay xem danh sach sau:

$ 1s
cnel222223.pdf cnel2349.txt cnel234.pdf

Vi viéc sit dung mot ky tw khdp mau khéi duy nhét, 1énh nao sé chi x6a céc tép pdf?
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Tom tat

Trong bai hoc nay, ching ta di kham pha cach xem néi dung bén trong mdt thw muc bang 1énh
1s, cach sao chép cac tép va thu muc (cp) cling nhu cach di chuyén (mv) chung. Chung ta cling da
xem xét cach tao thw muc mdi bang 1énh mkdir. Cac 1énh dé xéa tép (rm) va thw muc (rmdir) cling
da dwoc thao luan.

Trong bai hoc nay, ban ciing da hoc vé khdp mau khéi tép va ky tu dai dién. Khép mau khéi tép
dugc st dung dé biéu thi nhiéu tén tép bing cach s& dung cac ky tw dic biét dugc goi 1a ky tuw dai
dién. Cac ky tu dai dién co ban va y nghia cia chung:

? (dau cham hoi)

dai dién cho mot lan xuat hién cia mot ky tu.

[ 1 (dau ngodc vuong)

dai dién cho bat ky sy xudt hién nao cda cac ky tw nam trong dau ngoac vuong.

* (dau hoa thi)

dai dién cho khong, mot hodc nhiéu lan xuat hién cda bat ky ky ty nao.

Ban c6 thé két hop bat ky ky tw dai dién nao véi nhau trong cung mot cau 1énh.
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Pap an Bai tdp Huéng dan

1. Hay xem danh sach dudi day:

$ 1s -1lh
total 60K

2018 Music
2018 Pictures
2018 Public
2018 Templates
2018 Videos

drwxx-XTr-X frank frank 4.0K Apr
frank frank 4.0K Apr
frank frank 4.0K Apr
frank frank 4.0K Apr

frank frank 4.0K Apr

drwxI-XI-X
drwXTr-XIr-X
drwxI-XI-X

drwxr-xr-x 2 frank frank 4.0K Apr 1 2018 Desktop
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018 Documents
drwxr-xr-x 2 frank frank 4.0K Apr 1 2018 Downloads
-rw-r--r-- 1 frank frank 21 Sep 7 12:59 emp_name
-xw-r--r-- 1 frank frank 20 Sep 7 13:03 emp_salary
-rw-r--r-- 1 frank frank 8.8K Apr 1 2018 examples.desktop
-rw-r--r-- 1 frank frank 10 Sep 1 2018 filel
-rw-r--r-- 1 frank frank 10 Sep 1 2018 file2

2

2

2

2

2

L

drwXTr-XIr-X

o Ky tu d biéu thi diéu gi trong dau ra?
d 1a ky tu dé xac dinh mot thu muc.

- Tai sao cac kich thudc lai dugc dua ra & dinh dang con nguoi cé thé doc dugc?
Do co tuy chon -h.

> Sy khdc biét trong dau ra sé la gi néu 1s dugc s dung ma khong cé déi s6?
Sé chi c6 tén cia thu muc va tép dugc cung cap.

2. Hay xem lénh dudi day:
$ cp /home/frank/emp_name /home/frank/backup

- Diéu gl sé xay ra vdi tép emp_name néu lénh nay dugc thyce thi thanh cong?
emp_name sé dugc sao chép vao backup.

- Néu emp_name 1a mdt thw muc thi tiy chon nao sé dugc thém vao cp dé thyc thi 1énh?
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-
o Néu cp dugc doi thanh mv thi két qua sé nhu thé nao?

emp_name sé dugc di chuyén dén backup. N6 sé khong con hién dién trong thu muc chinh
ctia nguoi dung frank nita.

3. Hay xem danh sach:

$ 1s
filel.txt file2.txt file3.txt file4.txt

Ky ty dai dién nao sé giup ta x6a toan b noi dung ctia thw muc nay?
Dau hoa thi *.

4. Dya trén danh sach trén, nhitng tép nao sé dugc hién thi béi 1énh sau?
$ 1s file*.txt

Téat ca cac tép vi ky tw dau hoa thi dai dién cho bat ky mét sé lwong ky tw nao.

5. Hay hoan thanh 1énh bang cach thém cac chit so va ky ty thich hop trong ddu ngoic vudng dé
liét ké toan bd ndi dung & trén:

$ 1s file[].txt

file[0-9].txt
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Dap an Bai tap Ma& rong

1. Trong thu muc chinh ctia ban, hdy tao cac tép c6 tén dog va cat.
$ touch dog cat

2. Van trong thu muc chinh cta ban, hdy tao thw muc c6 tén animal. Hay di chuyén dog va cat
vao animal.

$ mkdir animal
$ mv dog cat -t animal/

3. Hay di chuyén dén thu muc Documents trong thw muc chinh cda ban va tao thu muc backup.

$ cd ~/Documents
$ mkdir backup

4. Hay sao chép animal va n6i dung cta né vao backup.
$ cp -r animal ~/Documents/backup

5. Hay d6i tén animal trong backup thanh animal. bkup.
$ mv animal/ animal.bkup

6. Thu muc /home/1lpi/databases cé chita nhiéu tép bao gom: db-1.tar.gz, db-2.tar.gz va
db-3.tar.gz. Ban c6 thé st dung 1énh don nao dé chi liét ké cac tép dugc dé cap & trén?

$ 1s db-[1-3].tar.gz
7. Hay xem danh sach sau:

$ 1s
cnel222223.pdf cnel2349.txt cnel234.pdf

Vi viée sit dung mot ky tw khdp mau khéi duy nhét, 1énh nao sé chi x6a céc tép pdf?
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$ rm *.pdf

Linux
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103.3 Bai 2

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.3 Thyc hién Quén ly Tép co ban
Bai: 2 trén 2

GiGi thiéu

Cach tim Tép

Khi chung ta s& dung mady, cac tép sé tang dan vé sé luwgng va kich thuwdc khién viéc dinh vi mot
tép cu thé doéi khi tréd nén kho khian hon. May mén thay, Linux c6 1énh find cho phép ching ta
nhanh chéng tim kiém va dinh vi cac tép. Lénh find st dung ct phap nhu sau:

find STARTING_PATH OPTIONS EXPRESSION
STARTING_PATH (Pwong dan bat dau)
x4ac dinh thw muc bat dau tim kiém.

OPTIONS (Tuy chon)
ki€ém soat hanh vi va thém cdc tiéu chi cu thé dé toi wu héa qua trinh tim kiém.

EXPRESSION (Biéu thirc)

xac dinh truy van tim kiém.

xxxxxxxxx
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$ find . -name "myfile.txt"
./myfile.txt

Puong dan bat dau trong truong hop nay la thu muc hién tai. Tuy chon -name da chi dinh rang
phién tim ki€ém sé& dya trén tén cua tép. myfile.txt la tén cda tép can tim kiém. Khi s dung tinh
ning khdp ma khéi tép, hdy ddm bao biéu thirc duwgc ndm trong dau trich dan kép:

$ find /home/frank -name "*.png"
/home/frank/Pictures/logo.png
/home/frank/screenshot.png

Lénh nay sé tim tat cd cac tép két thic bang .png bat dau tir thw muc /home/frank/ tré xuong.
Néu chua hiéu vé cach s dung Ky tu dai dién diu hoa thi (*), hdy xem lai bai hoc trudc.

Str dung tiéu chi d€ tang téc do tim kiém

Chung ta c6 thé s dung find dé dinh vi tép dua trén loai, kich thwdc hoac thoi gian. Bang cach chi
dinh mot hodc nhiéu tuy chon, chung ta sé thu dugc két qua mong muén trong mdt khoang thoi
gian ngan hon.

Cac khoa chuyén dé tim tép dya trén loai bao gom:

-type f

tim kiém tép.

-type d

tim kiém thu muc.
-type 1
tim kiém lién két twong trung.

$ find . -type d -name "example"

Lénh nay sé tim tat cd cac thu muc trong thu muc hién tai va & duédi cé tén example.
Céc tiéu chi khéc c6 thé duogc si dung véi find bao gom:

-name

thye hién tim kiém dya trén tén da cho.
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-iname
tim kiém dya trén tén nhung khong phan biét chit hoa va chit thwong (nghia la truong hop ctia
myFile cling sé twong ty nhu MYFILE).

-not
tra vé nhitng két qua khong khép véi treong hop th nghiém.

-maxdepth N
tim kiém trong thu muc hién tai cling nhu cac thu muc con & cdp do N sau.
Pinh vi Tép theo thoi gian slra doi
find ciing cho phép chung ta loc phan cdp thu muc dya trén thoi diém tép dugc sita doi:

$ sudo find / -name "*.conf" -mtime 7
/etc/logrotate.conf

Lénh nay s& tim kiém tt cd cac tép trong toan b hé thong tép (duwong dan bat dau sé 1a thuw muc
goc, tirc /) dugc két thic bang cac ky ty . conf va da duoc stra doi trong bay ngay qua. Lénh nay sé
yéu cau cac dic quyén nang cao dé truy cap cac thu muc bat dau tir co sé ciu tric thu muc ctia hé
théng (vi thé nén phai st dung sudo & day). Poi s6 dugc truyén dén mtime biéu thi s6 ngay ké tir
khi tép dugc stra doi lan cudi.

Pinh vi Tép theo kich thuéc

find ciing c6 thé dinh vi tép theo kich thuwdc. Vi du: dé tim kiém céc tép 16n hon 26 trong /var:

$ sudo find /var -size +2G
/var/lib/libvirt/images/debianl@.qcow2
/var/lib/libvirt/images/rhel8.qcow2

Tuy chon -size sé hién thi cac tép cé kich thuwdc twong ng véi doi sd dugce truyén. Mot s6 doi so
vi du bao gom:

-size 100b
tép co kich c& chinh xéc la 100 byte.

-size +100k
tép co kich ¢&16n hon 100 kilobyte.
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-size -20M
tép c6 kich c¢d nhd hon 20 megabyte.

-size +2G

tép co kich c& 16n hon 2 gigabyte.

DEé tim cac tép trong, ching ta c6 thé s& dung: find . -size @b hoac find
-empty.

NOTE

Thao tac trén Tap két qua
Sau khi phién tim kiém hoan thanh, ta c6 thé thyc hién mét hanh déng trén tap hop két qua bang
cach st dung -exec:

$ find . -name "*.conf" -exec chmod 644 '{}' \;
Lénh nay sé loc moi déi twgng bén trong thu muc hién tai (.) va theo xuéng dwdi dé tim tén tép
két thuc bang . conf, sau d6 thyc thi 1énh chmod 644 dé stta d6i quyén truy cap tép trén két qua.

Hién tai, ban khéng can ban tam dén y nghiacta '{}' \; viné sé duoc thao luan sau.

Str dung grep dé loc Tép dwa trén ndi dung
grep dugc st dung dé tim kiém sy xudt hién cia mdt tir khoa.

Hay xem mot tinh huéng ma ching ta tim tép dya trén noi dung:

$ find . -type f -exec grep "lpi" '{}' \; -print
./ .bash_history

Alpine/M

helping/M

Lénh nay sé tim ki€m moi d6i twgng trong hé théng phan cap thw muc hién tai (.) la mot tép (
-type f) va sau dé thyc thi lénh grep "1lpi" cho moi tép thda méan cac diéu kién. Cac tép phu
hgp véi cac diéu kién nay sé dugc in trén man hinh (-print). Dau ngodc nhon ({}) la phan gilr
chd cho két qua trung Khép vé6i find. {} dugc dit trong dau trich din don (') @€ tranh truyén cac
tép grep co tén chira cac ky ty dac biét. Lénh -exec sé dugc két thuc bang ddu chdm phay (;). Dau
cham phay nay phai dugc thoat (\ ;) dé tranh bi thong dich béi vo.

Viéc thém tuy chon -delete vao cudi biéu thirc sé x6a tat cd cac tép khdp. Tuy chon nay chi nén

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 257

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

duoc st dung khi nguoi dung chic chan rang két qua sé chi khép vai cac tép ma minh mudn xda.

Trong vi du bén dwéi, find sé dinh vi tat ca cac tép trong hé théng phan cdp bat dau tir thw muc
hién tai, sau d6 xda tat ca cac tép két thic bang ky tu . bak:

$ find . -name "*.bak" -delete

Luu trir Tép

Lénh tar (Luu trir va Nén)

Lénh tar (viét tat ctia “tape archive(r)” - Iwu trit dang bang) dugc st dung dé tao cac kho luu triv
tar bang cach chuyén d6i mot nhém tép thanh mdt kho luu trit. Cac kho luu trit dugce tao dé dé
dang di chuyén hoéc sao lwu mot nhém tép. Hay coi tar giong nhuw mot cong cu tao ra chit keo két
dinh hodc nhom cac tép lai véi nhau dé co thé di chuyén dé dang.

tar cling cé kha nang trich xudt kho luvu trit tar, hién thi danh sach céc tép c6 trong kho luu tri
cling nhw thém cac tép b6 sung vao kho luu trit hién cé.

Cu phéap lénh tar sé nhu sau:

tar [OPERATION_AND_OPTIONS] [ARCHIVE_NAME] [FILE_NAME(S)]

OPERATION
Chi cho phép va yéu cau mot déi s6 hoat dong duy nhat. Cac hoat dong dugc st dung thuwong
xuyén nhat la:

--create (-c)
Tao mot kho luwu trit tar maoi.

--extract (-x)
Trich xudt toan b kho lvu trit hodc mot hodc nhiéu tép tir mot kho lwu trit.

--list (-t)
Hién thi danh sach cac tép cé trong kho luu trit.

OPTION
Cac tuy chon dugc st dung thuong xuyén nhat la:
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--verbose (-v)

Hién thi cac tép dang duwgc x 1y bdi 1énh tar.

--file=archive-name (-f archive-name)
Chi dinh tén tép luu trit.

ARCHIVE_NAME
Tén cta kho lvu trit.

FILE_NAME(S)

Danh sach tén tép dugc phan tach bang diau cach. Néu khong dugc cung cép, toan bo kho luu
trit sé dwgc trich xuat.

Tao Kho Luu trir

Gia st chung ta cé mdt thu muc cé tén l1a stuff nam trong thu muc hién tai va muén luu né vao
mot tép c6 tén archive. tar. Chdng ta c6 thé chay 1énh sau:

$ tar -cvf archive.tar stuff
stuff/
stuff/service.conf

Sau day la y nghia thuc sy cia nhitng khoa chuyén trén:

-C
Tao mot kho luu trix.
-v

Hién thi tién trinh trong ctra s6 dong lénh trong khi tao kho luwu trit, con dugc goi la ché do
“verbose”. -v khong phai la tuy chon bat budc déi véi cac 1énh nay nhung né lai rat hitu ich.

-f
Cho phép chi dinh tén tép ctia kho luu tri.

No6i chung, dé lvu trit mét thw muc hodc mot tép trén Linux, ching ta s& dung:
tar -cvf NAME-OF-ARCHIVE.tar /PATH/TO/DIRECTORY-OR-FILE

tar hoat dong theo cach dé quy. N6 sé thyc hién hanh dong can thiét trén moi thw

NOTE e N > as
muc tiép theo bén trong thu muc dugc chi dinh.
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DE luu trit nhiéu thw muc cuing mot Idc, chung ta sé liét ké tat cd cac thw muc va phan dinh chung
bang khodng trang trong phan /PATH/TO/DIRECTORY-OR-FILE:

$ tar -cvf archive.tar stuffl stuff2

biéu nay sé tao ra kho luu trit stuffl va stuff2 trong archive. tar

Gidi nén mot Kho Luu trir

Chung ta c6 thé giai nén mot kho lwu trit bang cach st dung tar:

$ tar -xvf archive.tar
stuff/
stuff/service.conf

Lénh nay sé gidi nén nodi dung ctia archive. tar vao thu muc hién tai.

Lénh nay giong nhu 1énh tao kho luu trit dugc s& dung & trén, ngoai trir viéc khéa chuyén -x sé
thay thé khoa chuyén -c.

DE gidi nén nodi dung ctia kho lwu trit vao mot thuw muc cu thé, ching ta sé s dung -C:
$ tar -xvf archive.tar -C /tmp
Lénh nay sé& gidi nén ndi dung ctia archive. tar vao thu myc hién tai.

$ 1s /tmp
stuff

Nén bang tar

Lénh GNU tar di kém vai cdc badn phan phoi Linux c6 thé tao mot kho luu trit . tar va sau dé nén
no bang cach nén gzip hodc bzip2 trong mot 1énh duy nhat:

$ tar -czvf name-of-archive.tar.gz stuff

Lénh nay sé tao mot tép nén bang thuat todn gzip (-z).

260 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.3 Thuc hién Quan ly Tép co ban

Mac du tinh ndng nén gzip dugc st dung thuwong xuyén nhat dé tao cac tép .tar.gz hoic .tgz,
tar cling ho trg ca tinh nadng nén bzip2. Diéu nay cho phép ta tao cac tép nén bzip2 thuong dugc
datténla .tar.bz2, .tar.bz hoac . tbhz.

Dé lam nhu vay, chuing ta sé thay thé -z cho gzip bang - j cho bzip2:
$ tar -cjvf name-of-archive.tar.bz stuff

Dé gidi nén tép, ching ta sé thay thé -c bing -x (viét tit clia “extract”):
$ tar -xzvf archive.tar.gz

gzip nhanh hon nhung no6 thuong sé nén it hon va vi vay nén tép nén sé 16n hon mot chut. bzip2
cham hon nhung nén nhiéu hon nén tép nén sé nhoé hon. Tuy nhién, gzip va bzip2 nhin chung
trén thyc té la giong nhau va ciing hoat dong twong tw nhu nhau.

Ngoai ra, chung ta cé thé ap dung nén gzip hoic bzip2 bang cach st dung 1énh gzip dé nén gzip
valénh bzip dé nén bzip. Vi du: dé 4p dung nén gzip, hdy s& dung:

gzip FILE-TO-COMPRESS
gzip
tao tép nén co cung tén nhung co6 dudi . gz.

gzip
x6a cac tép goc sau khi tao tép nén.

Lénh bzip2 cling hoat ddng theo cach twong tu.

Dé gidi nén cac tép, chung ta cé thé s& dung gunzip hodc bunzip2 tuy thudc vao thuat toan dugc
st dung dé nén tép.

Lénh cpio

cpio la viét tat ctia “copy in, copy out” (sao chép vao, sao chép ra). N6 dugc sit dung dé x 1y cac
tép luu trit nhu * . cpio hodc *. tar.

cpio thuc hién cac thao tac sau:

» Sao chép tép vao mot kho luu trix.
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¢ Trich xuat tép tr mot kho luu trit.
N6 sé lay danh sach céc tép tir dau vao tiéu chuan (hau hét la dau ra tlr 1s).
DE tao kho luu trit cpio, chung ta s dung:
$ 1s | cpio -0 > archive.cpio
Tuy chon -o s& huéng din cpio tao diu ra. Trong truong hgp nay, tép dau ra dwoc tao la
archive.cpio. Lénh 1s sé liét ké noi dung cia thw muc hién tai sap dwoc luu triv.

Dé trich xudt kho lvu trit, chung ta s& dung:
$ cpio -id < archive.cpio

Tuy chon -i dwgc st dung dé thuc hién gidi nén. Tuy chon -d sé tao thw muc dich. Ky tu < dai
dién cho dau vao tiéu chuan. Tép dau vao dugc gidi nén sé la archive.cpio.

Lénh dd

dd sé sao chép dit liéu tir vi tri nay sang vi tri khac. Ca phap dong lénh cia dd khéac véi nhiéu
chuong trinh Unix khéc. N6 s& dung cu phdp option=value cho céc ty chon dong lénh thay vi
cac dinh dang -option value hodc --option=value cla tiéu chuin GNU:

$ dd if=oldfile of=newfile

Lénh nay sé sao chép ndi dung ctia oldfile vao newfile, trong do, if=la tép dau vao va of=1a
tép dau ra.

Lénh dd thuong sé khong xudt bat ky thir gi ra man hinh cho dén khi 1énh két thuc.
Bidng cach cung cdp tuy chon status=progress, bang diéu khién s& hién thi khoi
lwgng coéng viéc dwogc thwc hién béi lénh. Vi du: dd status=progress
if=oldfile of=newfile.

NOTE

dd ciing dugc s dung dé thay doi dit liéu thanh chit hoa/chit thuwong hodc ghi tryc ti€p vao céc
thiét bi khoi nhuw /dev/sdb:

$ dd if=oldfile of=newfile conv=ucase

262 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.3 Thuc hién Quan ly Tép co ban

Lénh nay sé sao chép tat ca ndi dung cia oldfile vao newfile va viét hoa toan b van ban.

Lénh sau sé sao luu toan bo 0 citng nam tai /dev/sda vao mét tép co6 tén backup . dd:

$ dd if=/dev/sda of=backup.dd bs=4096
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Bai tdp Huéng dan
1. Hay xem danh sach sau:

$ find /home/frank/Documents/ -type d
/home/frank/Documents/
/home/frank/Documents/animal
/home/frank/Documents/animal/domestic
/home/frank/Documents/animal/wild

o Lénh nay sé xudt ra loai tép nao?
o Viéc tim kiém sé& bat dau tir thu muc nao?

2. Mot nguoi dung muén nén thw muc sao lwu cia minh. Anh ta st dung lénh sau:

$ * tar cvf /home/frank/backup.tar.gz /home/frank/dirl*

Tuy chon nao dang bi thiéu dé cé thé nén ban sao lwu bang thuat toan gzip?
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. o ~ rd ~

Bai tap Mo rong

1. La quan tri vién hé théng, ban can phai thuc hién viéc kiém tra thwong xuyén dé xdéa cac tép co
dung lwong 16n. Cac tép db sd nay nam trong /vaxr va két thuc bang phan mé rong . backup.

- Hay viét 1énh st dung find dé dinh vi cac tép nay:

> MOt phan tich vé kich thudc cla cac tép nay cho thdy ching cé pham vi tir 100M dén 1000M.
Hay hoan thanh 1énh trén vai thong tin mdi nay dé cé thé dinh vi cac tép sao luu tir 100M
dén 1000M:

o Cuoi cung, hay hoan thanh Iénh nay véi hanh dong xdéa dé cac tép nay sé bi xda:

2. Trong thu muc /vax c6 ton tai bon tép sao luu sau:

db-jan-2018.backup
db-feb-2018.backup
db-march-2018.backup
db-apr-2018.backup

- Bang cach s dung tar, hdy chi dinh lénh sé tao tép lwu trit c6 tén db-first-quy-
2018 .backup.tar:

- Bang cach st dung tar, hay chi dinh 1énh sé tao kho luu trit va nén né bang gzip. Hay luu y
rang tén tép két qua phai két thuc bang . gz:
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

 Cach tim tép bang find.

* Cach thém tiéu chi tim kiém dya trén thoi gian, loai tép hodc kich thuwdc bang cach cung cap doi
s0 cho find.

+ Lam thé nao dé thao tac trén mot tap hop két qua.
 Cach luu trit, nén va giai nén tép bang tar.
« Xt ly kho luu trit v6i cpio.

» Sao chép tép vai dd.
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Pap an Bai tdp Huéng dan

1. Hay xem phan liét ké sau:

$ find /home/frank/Documents/ -type d
/home/frank/Documents/
/home/frank/Documents/animal
/home/frank/Documents/animal/domestic
/home/frank/Documents/animal/wild

o Lénh nay sé xudt ra loai tép nao?
Cac thu muc.

o Viéc tim kiém sé& bat dau tir thu muc nao?
/home/frank/Documents

2. Mot nguoi dung muén nén thu muc sao luu cia minh. Anh ta s dung lénh sau:

$ * tar cvf /home/frank/backup.tar.gz /home/frank/dirl*

Ty chon nao dang bi thiéu dé cé thé nén ban sao lwu bang thuat toan gzip?

Tuy chon -z.
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V.4 V.4 . e ~ rd ~
bap an Bai tap Mo rong
1. La quan tri vién hé théng, ban can phai thuc hién viéc kiém tra thwong xuyén dé xoa cac tép co
dung lwong 16n. Cac tép db sd nay nam trong /vaxr va két thuc bang phan mé rong . backup.
- Hay viét 1énh st dung find dé dinh vi cac tép nay:

$ find /var -name *.backup

> MOt phan tich vé kich thudc cla cac tép nay cho thdy ching cé pham vi tixt 100M dén 1000M.
Hay hoan thanh 1énh trén vai thong tin mdi nay dé cé thé dinh vi cac tép sao luu tir 100M
dén 1000M:

$ find /var -name *.backup -size +100M -size -1000M
o Cuoi cung, hay hoan thanh Iénh nay véi hanh dong xd6a dé cac tép nay sé bi xda:
$ find /var -name *.backup -size +100M -size -1000M -delete
2. Trong thu muc /var cé ton tai bon tép sao luu sau:

db-jan-2018.backup
db-feb-2018.backup
db-march-2018.backup
db-apr-2018.backup

o Bang cach s dung tar, hdy chi dinh Iénh sé& tao tép lwu trt c6 tén db-first-quy-
2018.backup.tar:

$ tar -cvf db-first-quarter-2018.backup.tar db-jan-2018.backup db-feb-2018.backup db-
march-2018.backup db-apr-2018.backup

- Bang cach st dung tar, hay chi dinh 1énh sé tao kho luu trit va nén né bang gzip. Hay luu y
rang tén tép két qua phai két thuc bang . gz:

$ tar -zcvf db-first-quarter-2018.backup.tar.gz db-jan-2018.backup db-feb-2018.backup
db-maxch-2018.backup db-apr-2018.backup
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103.4 Str dung Ludng, Pudong 6ng va Chuyén huéng
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.4

Khoi lwgng
4
Cac linh vwe kién thirc chinh
¢ Chuyén huéng dau vao tiéu chudn, dau ra tiéu chudn va 16i tiéu chudan.
* Chuyén dau ra ctia méot 1énh sang dau vao ctia 1énh khac.
¢ S dung dau ra cia mot 1énh lam déi s6 cho 1énh khéc.
+ GUi dau ra tGi cd dau ra tiéu chuan va tép.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
s tee

* Xargs
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103.4 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.4 St dung Ludng, Puong ong va Chuyén
hudéng

Bai: 1 trén 2

Gi6i thiéu
Tat ca cac chuong trinh mdy tinh déu tuan theo cing mdt nguyén tac chung: dit liéu nhan dwoc tir
mot s6 nguon sé dugc chuyén ddéi dé tao ra mot két qua dé hiéu. Trong ngit canh cta vo Linux,
nguon dit liéu cé thé 1a tép cuc bo, tép tir xa, thiét bi (nhw ban phim), v.v. Dau ra cia chuong trinh
thuwong duwgc hién thi trén man hinh, nhung viéc lvu trit dit liéu dau ra trong mot hé théng tép cuc
b, glri né dén mot thiét bi tr xa, phéat né qua loa &m thanh, v.v. cling 1a kha phé bién.

Cac hé diéu hanh 1ay cdm hwing tr Unix (nhu Linux) cung cap rat nhiéu cdc phuong thic xuat/
nhap. Pac biét, phuwong thitc mo ta tép (file descriptors) cho phép chung ta lién két dong cac sb
nguyén véi cac kénh dit liéu dé mot tién trinh c6 thé tham chiéu chung dudi dang cac luong dir
liéu dau vao/dau ra.

C4c tién trinh Linux tiéu chudn cé ba kénh giao tiép dugc mé theo méc dinh: kénh dau vao tiéu
chudn (hau hét dugc goi don gian 1a stdin), kénh dau ra tiéu chudan (stdout) va kénh 16i tiéu chudn
(stderr). Cac mo ta tép bang so dugc gan cho cac kénh nay la @ cho stdin, 1 cho stdout va 2 cho
stderr. Cac kénh giao tiép cling c6 thé dugc truy cap théng qua cac thiét bi déc biétla /dev/stdin,
/dev/stdout va /dev/stderr.
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Ba kénh giao ti€p tiéu chuan nay cho phép cac lap trinh vién viét ma doc va ghi dir liéu ma khéng
phdi lo 1dng xem nd dén tir hodc sé di t6i loai phwong tién nao. Vi du: néu mot chuong trinh can
mot tdp hop dit liéu lam dau vao, chwong trinh dé chi can yéu cau dit liéu tir dau vao tiéu chuan
va khi dé bat ky th& gi dang dugc st dung lam dau vao tiéu chuan sé cung cap dit liéu d6. Twong
tw nhw vy, phuong phap don gidn nhat ma moét chuwong trinh cé thé s dung dé hién thi dau ra la
ghi né vao dau ra tiéu chuan. Trong mot phién vé tiéu chudn, ban phim dugc xac dinh 1a stdin va
man hinh diéu khién dugc xac dinh stdout va stderr.

V6 Bash c6 khad ndng gan lai cac kénh lién lac khi tai chwong trinh (vi du: né cho phép ghi dé man
hinh lam d4u ra tiéu chudn va st dung mét tép trong hé thong tép cuc b lam stdout).

Chuyén huéng

Viéc gan lai bd mo ta tép ctia mot kénh trong méi trudng vé dugc goi la mot phién chuyén hwong.
Phién chuyén huéng dugc xac dinh bdi mot ky tw dac biét trong dong l1énh. Vi du: dé chuyén
huwéng dau ra tiéu chuin cda mot tién trinh sang mot tép, ky hiéu Idn hon > sé dugc dat & cuodi
1énh va theo sau la dudng dan dén tép sé nhan diu ra dugc chuyén hudng:

$ cat /proc/cpuinfo >/tmp/cpu.txt

Theo mac dinh, chi c6 ndi dung dén stdout méi dwgc chuyén hudng. Piéu nay xay ra vi gia tri
bang s6 ciia bo mo ta tép phai dwoc chi dinh ngay trwdc ky hiéu 16n hon va khi khéng dugc chi
dinh, Bash s& chuyén hudng dau ra tiéu chuan. Do do, viéc s& dung > sé& twong dwong vdi viéc st
dung 1> (gid tri bd mo ta tép cla stdout 1a 1).

D€ ndm bat ndi dung cta stderr, ta nén s dung chuyén huwdng 2>. Hau hét cac chuong trinh dong
1énh déu g théng tin g& 16i va thong bao 16i dén kénh 16i tiéu chudn. Vi du: dé ghi lai théng bao
16i dugc kich hoat khi ta c6 doc mot tép khong ton tai:

$ cat /proc/cpu_info 2>/tmp/error.txt
$ cat /tmp/error.txt
cat: /proc/cpu_info: No such file or directory

Ca stdout va stderr déu dugc chuyén hudng dén cing mot muc tiéu bang &> hodc >&. Diéu quan
trong 1a khong dit bat ky khoang trdng nao bén canh diu &; néu cd, Bash sé& coi d6 1a huéng din
dé chay tién trinh & ché d6 nén va khong thyc hién chuyén hudng.

Muc tiéu phai 1a duong dan dén tép co thé ghi dugc, chang han nhw /tmp/cpu. txt hodc bd mo ta
tép c6 thé ghi. Muc tiéu ctia bd mo ta tép sé dugc biéu thi bang diu &, theo sau la gia tri bang s6
cda bo mo ta tép. Vi du: 1>&2 sé chuyén hudng tir stdout sang stderr. D€ lam nguoc lai, tic 1a tir
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stderr sang stdout, ta sé si dung 2>&1.

Maic du khong hitu ich 1dm vi ¢c6 mét cach ngan hon dé thyc hién cung mét tac vy, chung ta van c6
thé chuyén huéng tir stderr sang stdout va sau dé chuyén huéng né dén mot tép. Vi du: mot phién
chuyén hudng dé ghi ca stderr va stdout vao mot tép c6 tén log. txt cé thé dugc viét 1a >1log. txt
2>&1. Tuy nhién, 1y do chinh dé chuyén hudéng tir stderr sang stdout 1a dé cho phép phan tich ci
phép g&' 16i va thong bao 16i. Ta c6 thé chuyén huwdng dau ra tiéu chuin cia mot chwong trinh sang
dau vao tiéu chudn cta chuong trinh khic, nhung ta khong thé chuyén hudng truc tiép 16i tiéu
chudn sang diu vao tiéu chuin cia mot chwong trinh khac. Do d6, cac thong bao clia chuwong trinh
duogc glti dén stderr trudc tién can dugc chuyén hudng dén stdout dé stdin ctia chwong trinh khac
c6 thé doc dugc.

Dé loai bd dau ra ctia mot 1énh, ndi dung ctia né c6 thé dugc chuyén huwéng dén tép dic biét
/dev/null. Vidu: >1log.txt 2>/dev/null luwu ndi dung cda stdout trong tép log. txt va loai bd
stderr. Tép /dev/null cé thé dugc ghi bdi bat ky nguoi dung nao, nhung ta sé khong thé khoi
phuc dit liéu tlr tép nay vi tép khong duoc lvu trit ¢ bat ky mot vi tri nao.

Mot thong béo 16i s& dugc hién thi néu muc tiéu di chi dinh khong thé ghi dwgc (néu dudong dan
tré dén mot thw muc hodc tép chi cho phép doc) va khong cé sita doi nao doi vai muc tiéu dugc
thuc hién. Tuy nhién, mot phién chuyén huwéng dau ra sé ghi dé 1én mdt muc tiéu cé thé ghi hién
c6 ma khong cé bat ky xdc nhan nao. Cac tép sé bi ghi dé béi chuyén hudng dau ra trir khi tuy
chon Bash noclobber dwgc kich hoat. Viéc nay cé thé thuc hién trong phién hién tai bang lénh
set -0 noclobber hoacset -C:

$ set -o noclobber
$ cat /proc/cpu_info 2>/tmp/error.txt
-bash: /tmp/error.txt: cannot overwrite existing file

Dé huy tuy chon noclobber cho phién hién tai, hdy chay set +o noclobber hoic set +C. bé
duy tri tuy chon noclobber, tuy chon nay phdi dugc dua vao hé so Bash ciia nguoi dung hoac
trong ho so toan hé thong.

Ngay ca khi bat tuy chon noclobber, ta van c6 thé ndi thém dit liéu dugc chuyén hudng vao noi
dung hién cé. biéu nay dugc thue hién vai mot chuyén huwdng dwgce viét bang hai ky hiéu 16n hon
>>¢

$ cat /proc/cpu_info 2>>/tmp/error.txt

$ cat /tmp/error.txt

cat: /proc/cpu_info: No such file or directory
cat: /proc/cpu_info: No such file or directory
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Ngay ca khi bat tuy chon noclobber, ta van c6 thé néi thém dit liéu dugc chuyén huéng vao noi
dung hién c6. biéu nay dugc thyc hién véi mot chuyén hwdng dugc viét bang hai ky hiéu 16n hon

>>):

Nguon dit liéu dau vao tiéu chuan cia mot tién trinh cling c6 thé dwgc chi dinh lai. Ky hiéu nhé
hon (<) dugc st dung dé chuyén hudng noi dung cia tép sang stdin cia mot tién trinh. Trong
treong hop nay, dit liéu sé di tir phai sang trai: b moé td duwoc gan lai duwgc coi la 0 & bén trai clia
ky hiéu nhé hon va nguon dit liéu (duwong dan dén tép) phai & bén phai cia ky hiéu nho hon. Lénh
unig, giong nhu hau hét cac tién ich dong 1énh dung dé x® ly van ban, chdp nhan di liéu dugc gii
t6i stdin theo mac dinh:

$ uniq -c </tmp/error.txt
2 cat: /proc/cpu_info: No such file or directory

Tuy chon -c s& khién uniq hién thi s6 1an mot dong ldp lai xudt hién trong van ban. Vi gia tri bang
s6 ciia bo mo ta tép dugc chuyén hwéng di dugc nén, 1énh mau sé twong duwong vGi uniq -c
@</tmp/error.txt. Viéc s dung mot bo mé ta tép khac @ trong mot phién chuyén hwdng dau
vao sé chi cd y nghia trong mot s6 ngit cdnh cu thé vi chwong trinh cé thé yéu cau dir liéu tai cac
bd mo ta tép 3, 4, v.v. Cac chuong trinh c6 thé s& dung bat ky s6 nguyén nao 16n hon 2 dé lam bd
mo ta tép mdi cho dau vao/dau ra dit liéu. Vi du: ma C sau day sé doc dit liéu tir b mo ta tép 3 va
chi sao chép né vao bd mo ta tép 4:

Chuong trinh phdi xt Iy cac bd mo ta tép nhuw vay mot cadch chinh xac. Néu khong,
NOTE chuong trinh cé thé sé thyc hién mot thao tdc doc hoac ghi khong hop 1é va gap
phai sy c6.

#include <stdio.h>

int main(int argc, char **argv){

FILE *fd_3, *fd_4;

// Open file descriptor 3

fd_3 = fdopen(3, "1");

// Open file descriptor 4

fd_4 = fdopen(4, "w");

// Read from file descriptor 3

char buf[32];

while ( fgets(buf, 32, fd_3) != NULL ){
// Write to file descriptor 4
fprintf(fd_4, "%s", buf);

}

// Close both file descriptors
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fclose(fd_3);
fclose(fd_4);

D€ kiém tra, hdy lvu ma mau dwdi dang fd.c va bién dich ma d6 vdi gcc -o fd fd.c. Chuong
trinh nay can c6 cac b6 mo ta tép 3 va 4 dé cé thé dugc doc va ghi vao ching. Vi du: tép
/tmp/error. txt dugc tao trudc dé céd thé duoc st dung lam ngudn cho b mé ta tép 3 va bd mo
ta tép 4 c6 thé dugc chuyén huwdng dén stdout:

$ ./fd 3</tmp/error.txt 4>&1
cat: /proc/cpu_info: No such file or directory
cat: /proc/cpu_info: No such file or directory

T géc nhin cta 1ap trinh vién, viéc sit dung bd mo ta tép sé tranh dugc viéc xtt Iy cac duong dan
hé thong tép va phan tich cd phéap tuy chon. Mot bé mo ta tép tham chi c6 thé dugce s& dung lam ca
dau vao va dau ra. Trong truong hop nay, bé mo ta tép dugc xac dinh trong dong 1énh sé c6 ca ky
hiéu nho6 hon va 16n hon (nhw trong 3<>/tmp/error. txt).

Here Document va Here String

Mot cach khac dé chuyén huéng dau vao sé lién quan dén cac phuong thitc Here document va
Here string. Phién chuyén huéng Here document sé cho phép nhéip vin ban nhiéu dong dugc st
dung lam noi dung duwgc chuyén huwdng. Hai ky hiéu nhé hon (<<) biéu thi cho mgt phién chuyén
hudéng Here document:

$ wc -c <<EOF

How many characters

> in this Here document?
> EOF

43

\"

O bén phai clia hai ky hiéu nhé hon << 13 thuat ngit két thiic EOF. Ché d9 chén sé& két thic ngay sau
khi mot dong chi chita duy nhat cum tir két thic dwgc nhap. Bat ky mdt thuat ngt nao khac cling
déu c6 thé dugc st dung lam thuét ngir két thuc, nhung ching ta khong dugc dit cac ky ty trong
gitta ky hiéu nhé hon va thuat ngit két thuc. Trong vi du trén, hai dong van ban da dugc gii dén
stdin cta lénh wc -c hién thi s6 lugng Ky tw. Nhw vGi cac phién chuyén huwéng diu vao cho cac
tép, stdin (b6 mo ta tép 0) sé dwgc tu gia dinh néu bo mo ta tép dwgc chuyén huwdng duoc nén.

Phuong thitc Here string cling giong nhu phuong thitc Here document nhung chi danh cho mot
dong:
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$ wc -c <<<"How many characters in this Here string?"
41

Trong vi du nay, chudi & bén phai ciia ba ddu nho hon dugc gii dén stdin cta lénh we -c dung dé
dém s6 lugng Ky tu. Cac chudi chita khodng trdng phai ndm trong diu trich din kép; néu khong,
chi c6 tir dau tién duoc st dung lam Here string va céc tlr con lai sé dwgc chuyén lam déi sé cho
1énh.
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Bai tdp Huéng dan

1.

Ngoai cac tép vin ban, 1énh cat cling c6 thé hoat dong vdi dit liéu nhi phan, chang han nhw gui
noi dung cia mot thiét bi khoi dén mot tép. Bang cach s dung tac vu chuyén hudng, 1am cach
nao dé cat c6 thé gri ndi dung ctia thiét bi /dev/sdc téi tép sdc.img trong thw muc hién tai?

Tén cia kénh tiéu chuan duwgc chuyén huéng bang 1énh date 1> now. txt la gi?

Sau khi c0 gang ghi dé 1én mot tép bang cach chuyén huwdng, nguoi dung gap 16i thong bao rang
tuy chon noclobber dd dugc kich hoat. Lam cach nao dé vo hiéu hod noclobber cho phién
hién tai?

Két qua ctia lénh cat <<.>/dev/stdout sé la gi?
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Bai tap Md rong

1.

Lénh cat /proc/cpu_info hién thi thong bao 16i vi /proc/cpu_info khong ton tai. Lénh cat
/proc/cpu_info 2>1 sé& chuyén hudng thong bao 16i dén dau?

C6 thé loai bd nodi dung dugc gii tdi /dev/null néu tuy chon noclobber dd dwgc kich hoat cho
phién vé hién tai khong?

Néu khong s dung echo, 1am cach nao dé chuyén huwéng ndi dung ctia bién $USER dén stdin
cua lénh shalsum?

Nhan Linux gitt cac lién két tugng trung trong /proc/PID/fd/ cho moi tép dugc md bdi mot
tién trinh, trong do, PID 1a s6 nhan dang cuda tién trinh twong ¥ng. Lam cach nao dé quan tri
vién hé thong c6 thé s dung thu muc dé dé xac minh vi tri cda cac tép nhat ky dwgc md béi
nginx (gia st PID ctia n6 la 1234)?

C6 thé thyc hién cac phép tinh s6 hoc chi bing cich s& dung cac 1énh tich hop san cta vo,
nhung cac phép tinh s6 chdm dong (floating point) yéu cau cac chwong trinh cu thé nhu bc
(basic calculator - mdy tinh co bdn). Véi bc, ta tham chi c6 thé chi dinh s6 vi tri thap phan véi
tham s0 scale. Tuy nhién, bc chi chdp nhan cac hoat déng thong qua dau vao tiéu chudn cda
no thuong duge nhap trong ché do twong tac. Bing cach st dung chudi Here, lam cach nao dé
c6 thé g&i thao tac s6 chdm dong scale=6; 1/3 dén dau vao tiéu chuan ctia bc?
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Tom tat

Bai hoc nay bao gobm cac phuwong phap dé chay mot chwong trinh va chuyén huéng cac kénh giao
ti€p tiéu chudn cda nd. Cac tién trinh Linux st dung cac kénh tiéu chuin nay lam _bd mo ta tép_
chung dé doc va ghi dir liéu, gitdp ta tuy y thay déi chung thanh tép hodc thiét bi. Bai hoc da di theo
cac budc sau:

» BO mo ta tép la gi va vai tro cia chung trong Linux.

 Cac kénh giao tiép tiéu chuan ctia moi tién trinh: stdin, stdout va stderr.

Céach thyc hién chinh xdc mdt 1énh bang cach st dung chuyén hudng dit liéu cho ca dau vao va
dau ra.
* Cach st dung Here Documents va Here Strings trong chuyén huéng dau vao.

Cac lénh va tién trinh duwoc nhac dén la:

« Cac todn t chuyén hudng: >, <, >>, <<, <<<,

* Lénh cat, set, uniq va wc.
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Pap an Bai tdp Huéng dan

1.

Ngoai cac tép vin ban, 1énh cat cling c6 thé hoat dong vdi dit liéu nhi phan, chang han nhw gui
noi dung cia mot thiét bi khoi dén mot tép. Bang cach s dung tac vu chuyén hudng, 1am cach
nao dé cat c6 thé gri ndi dung ctia thiét bi /dev/sdc téi tép sdc.img trong thw muc hién tai?

$ cat /dev/sdc > sdc.img

Tén ctia kénh tiéu chuan duwgc chuyén hudng bang 1énh date 1> now. txt la gi?
Pau ra tiéu chuan hoic stdout.

Sau khi c0 gang ghi dé 1én mot tép bang cach chuyén huwdng, nguoi dung gap 16i thong bao rang
tuy chon noclobber dd dugc kich hoat. Lam cach nao dé vé hiéu hod noclobber cho phién
hién tai?

set +Chodc set +o noclobber
Két qua cta lénh cat <<.>/dev/stdout séla gi?

Bash sé& vao ché dd nhap Heredoc, sau dé thoat ra khi mot ddu cham xuat hién trong mot dong.
Van ban da nhap sé dugc chuyén hudng dén stdout (dwgce in trén man hinh).
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Dap an Bai tap Ma& rong

1.

Lénh cat /proc/cpu_info hién thi thong bao 16i vi /proc/cpu_info khong ton tai. Lénh cat
/proc/cpu_info 2>1 sé& chuyén hudng thong bao 16i dén dau?

bén mot tép cé tén 1 trong thuw muc hién tai.

C6 thé loai bd ndi dung dugc gii téi /dev/null néu tuy chon noclobber da dwoc kich hoat cho
phién v6 hién tai khong?

C6 thé. /dev/null 1a mot tép dac biét khong bi &nh hudng béi noclobber.

Néu khong s dung echo, 1am cach nao dé chuyén huwéng ndi dung ctia bién $USER dén stdin
cta lénh shalsum?

$ shalsum <<<$USER

Nhan Linux giit cac lién két tugng trung trong /proc/PID/fd/ cho moi tép dugc md bdi mot
tién trinh, trong do, PID 1a s6 nhan dang cua tién trinh twong wng. Lam cach nao dé quan tri
vién hé thong cé thé st dung thuw muc dé dé xac minh vi tri ctia cac tép nhat ky dugc md béi
nginx (gid s PID cua no6 la 1234)?

Bang cach thyc hién 1énh 1s -1 /proc/1234/fd. Lénh nay sé hién thi dich ctia moi lién két
twong trung trong thu muc.

C6 thé thyc hién cac phép tinh s6 hoc chi bing cich s& dung cac 1énh tich hop san cta vo,
nhung cac phép tinh s6 cham dong (floating point) yéu cau cac chwong trinh cu thé nhu bc
(basic calculator - mdy tinh co bdn). Véi bc, ta tham chi c6 thé chi dinh s6 vi tri thap phan véi
tham s0 scale. Tuy nhién, bc chi chdp nhan cac hoat dong thong qua dau vao tiéu chudn cda
no thuong duge nhap trong ché do twong tac. Bang cach st dung chudi Here, lam cach nao dé
c6 thé g&i thao tac s6 chdm dong scale=6; 1/3 dén dau vao tiéu chudn cta bc?

$ bc <<<"scale=6; 1/3"
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Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.4 St dung Ludng, Puong ong va Chuyén
hudéng

Bai: 2 trén 2

Gigi thigu
Mot khia canh trong triét ly ctia Unix da khang dinh rang: méi mét chwong trinh nén cé mot muc
dich cu thé va khong nén dugc tich hgp vdi cdc tinh ndng ndm ngoai pham vi cia né. Tuy nhién,
viéc gitt cho moi th don gidn khong c6 nghia la két qud sé it phirc tap hon vi nhiéu chuwong trinh
c6 thé dugc két néi vai nhau dé tao ra mot két qua dau ra tong hgp. Ky tu thanh doc | (con dugc
goi 1a ky hiéu 6ng) co thé duoc st dung dé tao mot dudng dan néi truc ti€p dau ra ciia mot chuong
trinh véi dau vao ciia mot chuong trinh khdc, trong khi trinh thay thé lénh sé cho phép ngudi dung
lwu trit dau ra ca mot chwong trinh trong mét bién hodc tryc ti€p st dung né lam déi sé6 cho mot
1énh khac.

Puong 6ng

Khéng giong nhu chuyén huwéng, véi duwong ong, dit liéu sé di theo ludng tlr trai sang phai trong
dong 1énh va muc tiéu 1a mot tién trinh khéc cht khong phai mot duong dan hé thong tép, bé mo
ta tép hay Here document. Ky tw 6ng | sé yéu cau vé bat dau tit cd cac 1énh riéng biét cuing mot
Iuc va két néi dau ra cta lénh trudc véi dau vao cta 1énh sau, tir trai sang phdi. Vi du: thay vi st
dung chuyén huéng, ndi dung cda tép /proc/cpuinfo dwoc g téi dau ra tiéu chuan béi cat co
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thé dugc dan tdi stdin cia we bing 1énh sau:

$ cat /proc/cpuinfo | wc
208 1184 6096

Trong treong hop khong cé duong dan dén tép, wc sé dém s6 dong, tir va ky tw ma n6é nhan dugc
tr stdin cia né (nhu truong hgp trong vi dy). C6 thé cé nhiéu duwong ong trong mot 1énh ghép.
Trong vi du sau, c6 hai duong 6ng duoc st dung:

$ cat /proc/cpuinfo | grep 'model name' | uniq
model name : Intel(R) Xeon(R) CPU X5355 @ 2.66GHz

Noi dung cta tép /proc/cpuinfo do cat /proc/cpuinfo tao ra dd dugc dan dén lénh grep
'model name'.Lénh nay sau d6 sé chi chon cac dong cé chitra cum tir model name. Vi may chay vi
du c6 nhiéu CPU nén c6 dong model name da lap di lap lai. Puong 6ng cudi cung sé két ndi grep
'model name' vdi uniqg va chiu trach nhiém bé qua bat ky dong nao twong dwong vaéi dong da
xudat hién trong két qua cta lénh grep.

Cac duong 6ng cé thé dugc két hop vdi cac phién chuyén hudéng trong cung mot dong 1énh. Vi du
trudc c6 thé dugc viét lai thanh mot dang don gian hon:

$ grep 'model name' </proc/cpuinfo | uniq
model name : Intel(R) Xeon(R) CPU X5355 @ 2.66GHz

Chuyén hudng dau vao cho grep khong thuc sy can thiét vi grep chdp nhin duong dan tép lam
dé6i s6, nhung vi du dd minh hoa cach xay dyng cac 1énh két hop nhu vay.

Céc duong ong va phién chuyén hudng la doc quyén, nghia 1a mét nguodn chi cé thé dugc anh xa
t6i mot muc tiéu duy nhét. Tuy nhién, ta c6 thé chuyén hudng dau ra t¢i mot tép va van nhin thiy
no trén man hinh bang chuong trinh tee. Pé lam diéu nay, chwong trinh dau tién sé giti dau ra
cda no tdi stdin cla tee va tén tép sé dugc cung cap cho chuwong trinh sau dé lvu triv dit liéu:

$ grep 'model name' </proc/cpuinfo | uniq | tee cpu_model. txt

model name : Intel(R) Xeon(R) CPU X5355 @ 2.66GHz
$ cat cpu_model. txt
model name : Intel(R) Xeon(R) CPU X5355 @ 2.66GHz

DPau ra cta chuwong trinh cudi cung trong chudi dugc tao bdi uniq sé duwgc hién thi va luu trix
trong tép cpu_model . txt. D€ khong ghi dé noi dung cta tép duwgc cung cip va ndi thém dir liéu
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vao tép, tuy chon -a phai di cung véi tee.

Chi c6 dau ra tiéu chudn cda mdt tién trinh méi duwgc duwong 6ng ti€p nhan. Gid s& ngwoi dung
phdi trdi qua mot qua trinh bién dich dai trén man hinh, déng thoi phai lwu cd dau ra tiéu chuan
va 10i tiéu chudn vao mot tép dé kiém tra sau. Néu thu muc hién tai khong cé Makefile, 1énh sau sé&
xudt ra 16i:

$ make | tee log.txt
make: *** No targets specified and no makefile found. Stop.

Mic du dugc hién thi trén man hinh nhung théng bao 16i do make tao ra khong dugc tee ghilai va
tép log.txt da duoc tao trong. Viéc chuyén huwdng can phai dugce thyc hién trede khi mot duong
ong co thé bat dugc stderr:

$ make 2>&1 | tee log.txt

make: *** No targets specified and no makefile found. Stop.
$ cat log.txt

make: *** No targets specified and no makefile found. Stop.

Trong vi du nay, stderr cia make dd dugc chuyén huwdng dén stdout. Vi vay, tee c6 thé bat n6 bang
mot duong 6ng, hién thi nd trén man hinh va lwu né trong tép log. txt. Trong nhitng trudng hop
nhu vay, viéc lru cac thong bao 16i dé kiém tra sau sé tré nén hitru ich.

Trinh thay thé Lénh

Mot phuwong phap khac dé bat dau ra cia mot 1énh 1a trinh thay thé lénh. Bang cach dat mot 1énh
bén trong ddu trich din ngugc (), Bash sé thay thé 1énh bang dau ra tiéu chudn cta no. Vi du sau
day sé cho thay cach st dung stdout ctia mot chwong trinh lam d6i s6 cho mot chwong trinh khéac:

$ mkdir “date +%Y-%m-%d"
$ 1s
2019-09-05

Pau ra cua chuong trinh date (ngay hién tai, dugc dinh dang la ndm-thdng-ngay) dugc st dung
lam d6i s6 dé tao mot thw muc véi mkdir. Ching ta c6 thé thu dwgc mot két qua y hét bang cach st
dung $ () thay vi d4u trich dan ngugc:

$ rmdir 2019-09-05
$ mkdir $(date +%Y-%m-%d)
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$ 1s
2019-09-05

Phuong phép tuong tu c6 thé dugce st dung dé lvu trit dau ra ctia 1énh duwdi dang mot bién:

$ 0S="uname -0
$ echo $0S
GNU/Linux

Lénh uname -o da cho ra tén chung cta hé diéu hanh hién tai dugc lwu trit trong bién phién 0S.
Viéc gdn dau ra ciia mot 1énh cho mot bién rat hitu ich trong cac tép 1énh vi n6 giup ta luu trit va
danh gia dir liéu theo nhiéu cach khac nhau.

Tuy thudc vao dau ra duogc tao bdi 1énh duge thay thé, trinh thay thé 1énh tich hgp sdn c6 thé sé
khong phut hgp. Mot phuwong phép phitc tap hon dé s& dung dau ra cda mot chwong trinh lam déi
s0 cho mot chwong trinh khdc la 4p dung mdt phuong thirc trung gian duwgc goi la xargs. Chuwong
trinh xargs sé st dung noi dung ma né nhan dugc qua stdin dé chay mdt 1énh nhit dinh st dung
nodi dung dé lam déi so. Vi du sau day sé cho thiy xargs dang chay chwong trinh identify vai cac
d6i s6 do chwong trinh find cung cap:

$ find /usr/share/icons -name 'debian*' | xargs identify -format "%f: %wx%h\n"
debian-swirl.svg: 48x48

debian-swirl.png: 22x22

debian-swirl.png: 32x32

debian-swirl.png: 256x256

debian-swirl.png: 48x48

debian-swirl.png: 16x16

debian-swirl.png: 24x24

debian-swirl.svg: 48x48

Chuwong trinh identify 1a mét phan ctia ImageMagick - mét bo cong cu dong 1énh dung dé kiém
tra, chuyén doi va chinh sita hau hét cac loai tép hinh &nh. Trong vi du nay, xargs da ldy tt ca
cac duong dan dugc liét ké bdi find va dit chung lam d6i sé cho identify, sau d6 hién thi thong
tin cho ting tép dugc dinh dang theo yéu cau cta tuy chon -format. Cac tép dugc tim thay bdi
find trong vi du nay la cac hinh dnh c6 chia biéu twgng phin phdi trong hé théng tép Debian.
-format la tham sé cho identify chit khong phdi cho xargs.

Tuy chon -n 1 yéu ciu xargs chay lénh da cho, mo6i lan v&i mot d6i s6 duy nhéat. Trong trudong
hop cta vi dy, thay vi chuyén tit ca cac duong dan do find tim thdy dwéi dang danh sach doi so
cho identify, viéc sit dung xargs -n 1 s& thuc thi lénh identify cho titng duong dan riéng
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biét. Viéc st dung -n 2 sé& thuc thi identify vdi hai dwong dan lam dé6i s6, -n 3 véi ba duong
dan lam déi s, v.v. Twong ty, khi xargs x@ Iy ndi dung nhiéu dong — nhu treong hop véi dau vao
do find cung cdp —tuy chon -L c6 thé dugc st dung dé gidi han so lwgng dong sé dugc sit dung
lam d6i s6 cho moi 1an thuyc thi 1énh.

Viéc st dung xargs vai tuy chon -n 1 hodc -L 1 dé xt 1y dau ra dugc tao bai find
NOTE c6 thé 1a khong can thiét. Lénh find c6 tuy chon -exec dé chay mét 1énh nhat dinh
cho m6i mét muyc két qu tim kiém.

Néu duong dan co6 ky tw khoang trang, ching ta phai chay find véi tuy chon -print@. Tuy chon
nay sé hudng dan find s dung mot ky ty rong gitta mo6i muc nhip dé danh sach c6 thé dugc
phéan tich cu phap chinh xac bdi xargs (dau ra da bi nén):

$ find . -name '*avi' -print® -o -name '*mp4' -print@ -o -name '*mkv' -print@ | xargs -0 du
| soxt -n

Tuy chon -0 di cho xargs biét ring ky tu rong nén dugc sit dung lam diu phin cich. Bang cich
do, cac dwong dan tép do find cung cip sé& dugc phan tich cu phéap chinh xéc ngay ca khi ching c6
cac ky ty trong hodc ky ty dac biét khac trong d6. Vi du trudc da cho chung ta thay cach st dung
1énh du dé tim hiéu mic st dung dia cia moi tép dugc tim thay va sau do sap xép két qua theo
kich thudc. Pau ra da bi nén cho ngan gon. Hay lvu y ring, d6i véi moi tiéu chi tim kiém, ta phai
dat tuy chon -print@ cho find.

Theo mic dinh, xargs sé dit cac doi s6 ctia 1énh dugc thyce hién sau cung. Dé thay déi hanh vi do,
ta phai st dung tuy chon -1I:

$ find . -mindepth 2 -name '*avi' -print® -o -name '*mp4' -print@ -o -name '*mkv' -print@ |
xargs -0 -I PATH mv PATH ./

Trong vi du trudc, moi tép dugc tim thay bdi find sé dugc chuyén dén thw muc hién tai. Vi cac
duong dan ngubn phai dugc théng bao cho mv trude dwong dan muc tiéu nén mot thuat ngtr thay
thé sé dugc cung cap cho tuy chon -I cia xargs va sau d6 dugc dat mot cach thich hgp bén canh
mv. Bang cach st dung Ky tu rong lam diu phén cdch, ta s& khong can phai dat thuat ngit thay thé
trong ddu trich dan kép.
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Bai tdp Huéng dan

1.

Viéc lvu ngay thyc hién cac hanh dong dwoc thue thi bai cac tép 1énh ty dong la rat tién lgi.
Lénh date +%Y-%m-%d hién thi ngay hién tai & dinh dang ndm-thdng-ngay. Lam thé nao dé dau
ra cia mot 1énh nhu vay cé thé dugc luu trit trong mot bién vo cd tén la TODAY bang cach st
dung trinh thay thé 1énh?

Bing cach st dung 1énh echo, lam cach nao dé g&i ndi dung cta bién TODAY dén dau vao tiéu
chuan ctalénh sed s/-/./g?

Lam cach nao dé dau ra cta lénh date +%Y-%m-%d dugc sit dung lam Here string cho 1énh sed
s/-/1./9?

Lénh convert image.jpeg -resize 25% small/image.jpeg tao mot phién badn nhé hon
clia image. jpeg va dat hinh dnh thu dugc vao mot tép cé tén twong ty bén trong thuw muc con
small. Bang cach s dung xargs, lam thé nao dé cé thé thuc hién cung mot 1énh cho moi hinh
anh duoc liét ké trong tép filelist.txt?
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Bai tap Md rong

1.

Mot théi quen sao lwu don gidn dinh ky sé tao mot hinh dnh cda phan vung /dev/sdal véi
lénh dd < /dev/sdal > sdal.img. Pé thyc hién kiém tra tinh toan ven cda dit liéu trong
tuwong lai, tién trinh cling sé tao mot ham bam SHA1 cua tép vdéi shalsum < sdal.img >
sdal.shal. Bang ciach thém duwong 6ng va lénh tee, hai 1énh nay sé dugc két hgp thanh mot
nhu thé nao?

Lénh tar duogc st dung dé lvu trit nhiéu tép vao mot tép duy nhét trong khi van gitr nguyén
cdu trac thw muc. Tuy chon -T cho phép chi dinh mot tép chira cdc duong dan sé dugce luu tri.
Vidu: find /etc -type f | tar -cJ -f /srv/backup/etc.tar.xz -T - sétao mot tép
tar nén etc.tar.xz tt danh sach dugc cung cip bai 1énh find (tuy chon -T - cho biét dau
vao tiéu chudn dwdi dang danh sach dudng dan). Pé tranh céc 16i phan tich cd phap co thé xay
ra do dwong dan c6 chira ddu céch, ta nén thém cac tuy chon 1énh nao cho find va tar?

Thay vi m@& mot phién v tir xa mdi, 1énh ssh chi c6 thé thye thi mdt 1énh dwgc chi dinh lam doi
sO clia n6: ssh user@storage "remote command". Gid s& rang ssh ciing cho phép chuyén
huwéng dau ra tiéu chuan ctia chwong trinh cuc bo sang dau vao tiéu chuan ctia chwong trinh tir
xa, lam cdch nao dé 1énh cat dan mot tép cuc bd c6 tén etc.tar.gz sang
/srv/backup/etc.tar.gz tai user@storage thong qua ssh?
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Tom tat

Bai hoc nay bao gom céac ki thuat giao tiép gitta cac tién trinh truyén théng dwogc s dung bdi
Linux. Dan éng Lénh s& tao mdt phuong thirc giao ti€p mot chiéu gitra hai tién trinh va trinh thay
thé lénh sé cho phép luu trit dau ra ca mat tién trinh trong madt bién vé. Bai hoc da di qua cac
budc sau:

* Cach cdc duong ong c6 thé duge st dung dé truyén dau ra cdia mot tién trinh sang dau vao cda
mot tién trinh khéc.

* Muc dich ctia 1énh tee va xargs.

 Cach bat dau ra cia mot tién trinh véi trinh thay thé lénh, luu trit n6 trong mot bién hoac s
dung no6 tryc tiép nhw mot tham sé cho mot 1énh khéc.

Cac lénh va tién trinh da dugc nhac tdi la:

« Dan 6ng lénh bing |.
« Thay thé 1énh bing diu trich din ngugcva $().

» Caclénh tee, xargs va find.
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Pap an Bai tdp Huéng dan

1.

Viéc lvu ngay thyc hién cac hanh dong dwoc thue thi bai cac tép 1énh ty dong la rat tién lgi.
Lénh date +%Y-%m-%d hién thi ngay hién tai & dinh dang ndm-thdng-ngay. Lam thé nao dé dau
ra cia mot 1énh nhu vay cé thé dugc luu trit trong mot bién vo cd tén la TODAY bang cach st
dung trinh thay thé 1énh?

$ TODAY="date +%Y-%m-%d"
hoac
$ TODAY=$(date +%Y-%m-%d)

Bing cach st dung 1énh echo, lam cach nao dé g&i ndi dung cta bién TODAY dén dau vao tiéu
chuan ctalénh sed s/-/./g?

$ echo $TODAY | sed s/-/./g

Lam cach nao dé dau ra cia lénh date +%Y-%m-%d dugc sit dung lam Here string cho 1énh sed
s/-/./9?

$ sed s/-/./g <<< “date +%Y-%m-%d"
hoac
$ sed s/-/./g <<< $(date +%Y-%m-%d)

Lénh convert image.jpeg -resize 25% small/image.jpeg tao mot phién ban nhd hon
clla image. jpeg va dat hinh dnh thu dwgc vao mot tép cé tén twong ty bén trong thw muc con
small. Bang cach s dung xargs, lam thé nao dé cé thé thyc hién cing mot 1énh cho moi hinh
adnh duoc liét ké trong tép filelist. txt?

$ xargs -I IMG convert IMG -resize 25% small/IMG < filelist.txt

hoac
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$ cat filelist.txt | xargs -I IMG convert IMG -resize 25% small/IMG

290 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

Instit


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.4 Str dung Ludng, Pudng 6ng va Chuyén huéng

Dap an Bai tap Ma& rong

1. Mot théi quen sao lwu don gian dinh ky sé tao mot hinh dnh cda phan vung /dev/sdal véi
lénh dd < /dev/sdal > sdal.img. Pé thyc hién kiém tra tinh toan ven cda dit liéu trong
tuwong lai, tién trinh cling tao m6t ham bam SHA1 cta tép v6i shalsum < sdal.img >
sdal.shal. Bang ciach thém duwong 6ng va lénh tee, hai 1énh nay sé dugc két hgp thanh mot
nhu thé nao?

# dd < /dev/sdal | tee sdal.img | shalsum > sdal.shal

2. Lénh tar duwgc st dung dé luwu trit nhiéu tép vao mot tép duy nhét trong khi van giit nguyén
cdu trac the muc. Tuy chon -T cho phép chi dinh mot tép chira cdc dudng dan sé dugc luu tri.
Vidu: find /etc -type f | tar -cJ -f /srv/backup/etc.tar.xz -T - sétao mot tép
tar nén etc.tar.xz tt danh sach dugc cung cip bai 1énh find (tuy chon -T - cho biét dau
vao tiéu chudn dudi dang danh sach dudng dan). D€ tranh cac 16i phan tich cu phap cd thé xay
ra do dudng din cé chira diu cach, ta nén thém cdc tuy chon lénh nao cho find va tar?

Cac tuy chon -print@ va --null:
$ find /etc -type f -print@ | tar -cJ -f /srv/backup/etc.tar.xz --null -T -

3. Thay vi m& mot phién vé tlit xa mdi, 1énh ssh chi cé thé thye thi mot 1énh dugc chi dinh 1am dé6i
sO clia n6: ssh user@storage "remote command". Gid s rang ssh ciing cho phép chuyén
huéng dau ra tiéu chuin cta chwong trinh cuc bo sang dau vao tiéu chuin cta chwong trinh tir
xa, lam cdch nao d€ lénh cat dan mot tép cuc bd c6 tén etc.tar.gz sang
/srv/backup/etc.tar.gz tai user@storage thong qua ssh?

$ cat etc.tar.gz | ssh user@storage "cat > /srv/backup/etc.tar.gz"
hoac

$ ssh user@storage "cat > /srv/backup/etc.tar.gz" < etc.tar.gz
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103.5 Tao, theo doi va cham duirt cac Tién trinh

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.5

Khoi lwgng

4

Cac linh vwe kién thirc chinh

 Chay cédc cong viéc noi va ngam.

Bdo hiéu chuong trinh ti€p tuc chay sau khi dang xuat.

Gidm sat cac tién trinh dang hoat dong.

Chon va sap xép cac tién trinh dé hién thi.

Gui tin hiéu dén cac tién trinh.
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uptime
pgrep
pkill
killall
watch
screen

tmux
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103.5 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.1 Tao, theo ddi va cham dut cac Tién trinh
Bai: 1 trén 2

Gidi thiéu

Mo6i khi chdng ta goi mot 1énh, mot hodc nhiéu tién trinh s& dugc bat dau. Mot quan tri vién hé
thong duogc dao tao tot khong chi phai biét cach tao cac tién trinh ma con phai theo déi va gui téi
chung c4c loai tin hiéu khac nhau néu/khi can. Trong bai hoc nay, ching ta sé xem xét vé viéc
kiém soat cong viéc va cach gidm sat cac tién trinh.

Kiém soat Cong viéc

Cong viéc la céc tién trinh da dugc bat dau mot cach twong tac thong qua clta s6 dong 1énh, sau dé
chuyén sang chay ngam va chua dugc thyc thi xong. Chung ta c6 thé xem cac cong viéc dang hoat
dong (va trang thai cia chung) trong hé thong Linux ciia minh bang cach chay lénh jobs:

$ jobs
Lénh jobs & trén khong tao ra bat ky mot két qua nao. Diéu nay cé nghia 1la khong cé cong viéc

nao hién dang hoat dong. Hay cung tao mot cong viéc dau tién bang cach chay mdt 1énh can mot
khodng thoi gian nhat dinh dé cé thé hoan thanh (1énh sleep vdi tham s6 60) va—trong khi
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chay—hdy nhén ctr1 + z:

$ sleep 60
N
[1]+ Stopped sleep 60

Viéc thuc thi 1énh da bi dirng (hay dung hon la bi dinh chi) va dau nhac 1énh da kha dung tré lai.
Ta c6 thé tim kiém cac cong viéc mdt 1an nira va sé tim thay cong viéc da bi dinh chi ngay lap tic:

$ jobs
[1]+ Stopped sleep 60

Hay cung giai thich dau ra:

[1]
S6 nay la ID cta cong viéc va c6 thé duge sit dung — ding trude ky hiéu phan tram (%) — dé
thay do6i trang thai cong viéc bing cac tién ich fg, bg va kill (nhu sé dugc dé cap & phan sau).

DAu cong cho biét cong viéc mac dinh hién tai (tic cong viéc cudi cung bi dinh chi hodc dugc
chuyén thanh chay ngam). Cong viéc trudc dé duwgc danh dau bang dau trir (-). Bat ky cong viéc
nao trudc dé déu sé khong dugc gan co.

Stopped
MO6 ta trang thai cong viéc.

sleep 60

Béan than 1énh hodc cong viéc.

Vi tuy chon -1, cac cong viéc sé hién thi thém ID cida tién trinh (PID) ngay trudc trang thai:

$ jobs -1
[1]+ 1114 Stopped sleep 60

Céc tuy chon c6 thé con lai cia cong viéc la:

-n
Chi liét ké cac tién trinh da thay déi trang thai ké tlr thong bao cudi cung. Cac trang thai cé thé
bao gom, Running (Pang chay), Stopped (Pd dung), Terminated (Pa chdm dw&t) hodc Done
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(Hoan thanh).

-p
Liét ké cac ID cua tién trinh.

-X

Chi liét ké cac cong viéc dang chay.

-s
Chi liét ké cac cong viéc da dung (hodc bi dinh chi).

NOTE Hay nhd rang, mot cong viéc sé cb ca ID cong viéc va ID tién trinh (PID).
Pac ta Cong viéc

Lénh jobs, cling giong nhu cac tién ich khac nhu fg, bg va kill (sé dugc dé cap tdi trong phan
tiép theo), déu can mot déc ta cong viéc (hodc jobspec) dé thyc hién mot cong viéc cu thé. Nhw
ching ta vira thay, day cé thé (va thong thuong) 1a ID cong viéc ding trude %. Tuy nhién, ching ta
cling c6 thé co cac dac td cong viéc khac nita. Hay cung xem k¥ cac déc ta nay:

%n

Cong viéc c6 s6 id 1a n:

$ jobs %1
[1]+ Stopped sleep 60

%stx

Cong viéc c6 dong 1énh bat dau bang str:

$ jobs %sl
[1]+ Stopped sleep 60

%?2stx

Cong viéc c6 dong lénh co chwra str:

$ jobs %?le
[1]+ Stopped sleep 60
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%+ hoac %%

Cong viéc hién tai (trong ché do chay nén hodc bi dinh chi trong danh sach chay noi):

$ jobs %+
[1]+ Stopped sleep 60

% -

Cong viéc trudc day (cong viéc ting la %+ trudc cong viéc mac dinh hién tai):

$ jobs %-
[1]+ Stopped sleep 60

Trong trwong hop cla ching ta, vi chi cé mot cong viéc nén no vira 1a cong viéc hién tai vira la
cong viéc trudc do.

Trang thai céng viéc: Pinh chi, Chay néi va Chay ngam

M6t khi cong viéc & ché dé chay ngam hodc da bi dinh chi, chung ta cé thé thuc hién bat ky diéu
nao trong sb ba diéu sau:

1. Pua nd lén chay noi véi fg:

$ fg %1
sleep 60

fg sé chuyén cong viéc da chi dinh thanh chay noi va bién né thanh céng viéc hién tai. By gio,
ching ta c6 thé doi cho dén khi no két thuc va dirng lai bang ctr1 + z hodc cham d&t bang cer1 + c.

2. Pua n6 vao chay ngam véi bg:

$ bg %1
[1]+ sleep 60 &

Khi chay ngam, cong viéc cé thé dugc dua trd lai chay noi bang fg hodc bi chdm dit (xem bén
duwdi). Hay luu v Ky tu (&) cé nghia la cong viéc dd dugce chuyén thanh chay ngam. Trén thuc té,
ta cling c6 thé s dung ky tu (&) dé bat dau mot tién trinh trye tiép & ché do chay ngam:

$ sleep 100 &
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[2] 970

Cung véi ID cong viéc ciia cong viéc mai ([2]), gio day, chung ta cling sé nhan dugc ca ID tién
trinh cda n6 (970). Bay gio, cd hai cong viéc déu dang chay ngam:

$ jobs
[1]- Running sleep 60 &
[2]+ Running sleep 100 &

Mot 14t sau, cong viéc dau tién sé két thuc viéc thyc thi:

$ jobs
[1]1- Done sleep 60
[2]+ Running sleep 100 &

3. Cham dut n6 théong qua tin hiéu SIGTERM véi kill:
$ kill %2
Dé ddm bdo rang cong viéc da bi cham dut, hay chay lai jobs:

$ jobs
[2]+ Terminated sleep 100

NOTE Néu khong c6 cong viéc nao dugce chi dinh, fg va bg sé thyc thi véi cong viéc mdc
dinh hién tai. Tuy nhién, kill luén can cé mot dac ta cong viéc.

Cong viéc tach roi: nohup

Tat cd cac cong viéc ma chung ta da thay trong cac phan trudc déu dugce gan véi phién clia nguoi
dung da goi chung. Piéu d6 cé nghia la néu phién két thuc, cong viéc cling sé€ bién mat. Tuy nhién,
ta co thé tach cac cong viéc khéi phién va chay ching ngay ca sau khi phién da két thac. Diéu nay
c6 thé dugc thue hién bang 1énh nohup (“no hangup”). Cu phap cta lénh sé nhu sau:

nohup COMMAND &

Hay nho rang, & sé chuyén tién trinh sang chay ngam va giai phéng cta s6 dong 1énh ma chung ta
dang st dung.
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Hay cung tach cong viéc dang chay ngdm ping localhost ra khoéi phién hién tai:

$ nohup ping localhost &

[1] 1251

$ nohup: ignoring input and appending output to 'nohup.out’
AC

bau ra da hién thi cho chung ta thay ID céng viéc ([1]) va PID (1251), theo sau la mdt thong bao
cho biét vé tép nohup.out. Pay la tép mac dinh noi stdout va stderr sé dugc luu. Bay gio, chung
ta c6 thé nhan ctr1 + ¢ dé gidi phong dau nhac 1énh, déong phién, bat ddu mot phién khac véi tén
root va s dung tail -f dé kiém tra xem lénh c6 dang chay khong cling nhuw dau ra cé dugc ghi
vao tép mdac dinh hay khong:

$ exit

logout

$ tail -f /home/carol/nohup.out

64 bytes from localhost (::1): icmp_seq=3 ttl=64 time=0.070 ms
64 bytes from localhost (::1): icmp_seq=4 ttl=64 time=0.068 ms
64 bytes from localhost (::1): icmp_seq=5 ttl=64 time=0.070 ms
AC

Thay vi s& dung nohup.out méac dinh, ban cé thé chi dinh tép dau ra ma ban chon

TIP
vOinohup ping localhost > /path/to/your/file &.

Néu muén chdm dut tién trinh, chung ta sé phdi chi dinh PID cta né:

# kill 1251

Giam sat Tién trinh
Mot tién trinh hodc tadc vu déu 1a ban thé cia mdt chuwong trinh dang chay. Diéu nay cé nghia la

chung ta sé tao ra cac tién trinh méi moéi khi nhép 1énh vao ca sé dong 1énh.

Lénh watch s& thyuc thi chuong trinh theo dinh ky (méi 2 gidy theo mac dinh) va sé cho phép
chung ta theo déi nhitng thay d6i ¢ dau ra ciia chuwong trinh theo thoi gian. Chang han, chung ta c6
thé gidm sat mutc trung binh tai thay d6i nhu thé nao khi c¢é nhiéu tién trinh dugc chay bang cach
nhap watch uptime:

Every 2.0s: uptime debian: Tue Aug 20 23:31:27 2019
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23:31:27 up 21 min, 1 user, load average: 0.00, 0.00, 0.00

Lénh sé chay cho dén khi bi gian doan. Vi vay, chung ta sé phai dirng 1énh bang ctr1 + c. Ta sé nhan
dugc hai dong dudi dang dau ra: dong dau tién twong ng véi watch va cho biét tan suat 1énh sé
dugc chay (Every 2.0s: uptime), lénh/chuong trinh nao can xem (uptime) cling nhu tén may
cha va thoi gian (debian: Tue Aug 20 23:31:27 2@19). Dong th hai cho thay thoi gian hoat
dong va trong d6 bao géom thoi gian (23:31:27), thoi gian hé thong da hoat dong (up 21 min), s6
lwong nguoi dung dang hoat dong (1 user) va tai lugng trung binh ctia hé théng/ s6 lwgng tién
trinh dang thyuc thi hodc & trang thai cho trong 1, 5 va 15 phut qua (load average: 0,00,
0,00, 0,00).

Tuong ty, ta c6 thé kiém tra viéc st dung b6 nhd khi céc tién trinh mdi duge tao biang 1énh watch
free:

Every 2.0s: free debian: Tue Aug 20 23:43:37 2019

23:43:37 up 24 min, 1 user, load average: ©0.00, 0.00, 0.00

total used free shared buff/cache available
Mem: 16274868 493984 14729396 35064 1051488 15462040
Swap: 16777212 ) 16777212

Dé thay do6i khodng thoi gian cdp nhét cho watch, hdy s& dung céac tuy chon -n hodc --interval
cdng vai sO gidy nhu dudi day:

$ watch -n 5 free

Bay giv, 1énh free sé& chay sau mo6i 5 giay.

Dé biét thém théng tin vé cac tuy chon cho uptime, free va watch, hdy tham khdo cac trang
hudng din cda chung.

Thong tin do uptime va free cung cap cling dugc tich hgp trong cac cong cu toan

NOTE
dién hon la top va ps (xem bén dudi).

GUri tin hiéu t&i cac Tién trinh: kill

Moi tién trinh don 1é déu c6 mot ma dinh danh tién trinh hodc mot PID duy nhat. Cach dé tim ra
PID ctia mdt tién trinh 1a st dung lénh pgrep, theo sau la tén cda tién trinh:
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$ pgrep sleep
1201

NOTE Ma dinh danh tién trinh cling c6 thé dugc biét thong qua lénh pidof (vi du: pidof
sleep).

Twong ty nhu pgrep, 1énh pkill s& chdm d@t mot tién trinh dya trén tén clia noé:

$ pkill sleep
[1]+ Terminated sleep 60

D& cham d&t nhiéu phién ban cda cung mot tién trinh, ta c6 thé s dung 1énh killall:

$ sleep 60 &

[1] 1246

$ sleep 70 &

[2] 1247

$ killall sleep

[1]- Terminated sleep 60
[2]+ Terminated sleep 70

Cé pkill va killall déu hoat dong giong nhu kill & ché ching s& gui tin hiéu két thuc tdi (cac)
tién trinh da chi dinh. Néu khong c6 tin hiéu nao dwgc cung cép, tin hiéu mac dinh cia SIGTERM
sé dugc gui. Tuy nhién, kill sé chilay mot cong viéc hodc mdt ID tién trinh lam doi so.

Tin hiéu cé thé duoc chi dinh bdi:

» Tén:

$ kill -SIGHUP 1247
 So:

$ kill -1 1247
e Tuy chon:

$ kill -s SIGHUP 1247
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DEé kill hoat dong theo cach tuwong tw nhw pkill hodc killall (va ty Iwu cac 1énh dé tim ra PID
trudc), ching ta co thé st dung trinh thay thé 1énh:

$ kill -1 $(pgrep sleep)

Nhu chung ta da biét, mot ci phap thay thé sé la kill -1 “pgrep sleep’.

DE c6 danh sach day du tat ca cac tin hiéu kill va méa cta chung, hay nhap kill -1
TIP  vao cka s6 dong 1énh. Hay st dung -KILL (-9 hodc -s KILL) dé cham dit cac tién
trinh néi loan khi bat ky tin hiéu nao khéc bi 16i.

top va ps

Khi néi dén gidm sat tién trinh, hai cong cu rat cé gid tri la top va ps. Trong khi top tao ra dau ra
déng thi ps lai tao dau ra tinh. Trong moi trudng hop, cd hai déu la nhitng tién ich tuyét voi dé
chung ta c6 cdi nhin toan dién vé tat ca cac tién trinh trong hé théng.

Tuong tac véi top

DE goi top, ta chi can go top:

$ top

top - 11:10:29 up 2:21, 1 user, 1load average: 0,11, 0,20, 0,14
Tasks: 73 total, 1 running, 72 sleeping, @ stopped, @ zombie
%Cpu(s): 0,0 us, 0,3 sy, 0,0 ni, 99,7 id, 0,0 wa, 0,0 hi, 0,0 si, 0,0 st

KiB Mem : 1020332 total, 909492 free, 38796 used, 72044 buff/cache
KiB Swap: 1046524 total, 1046524 free, @ used. 873264 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
436 carol 200 @ 42696 3624 3060 R 0,7 0,4 0:00.30 top
4 root 20 @ 0 0 @S 0,3 0,0 0:00.12 kworker/0:0
399 root 20 @ 95204 6748 5780 S 0,3 0,7 ©:00.22 sshd
1 root 200 @ 56872 6596 5208 S 0,0 0,6 0:01.29 systemd
2 root 20 ] ] (] S 0,0 0,0 0:00.00 kthreadd
3 root 20 7] 7] 0 S 0,0 0,0 0:00.02 ksoftirqd/@
5 root 0 -20 ] 0 S 0,0 0,0 0:00.00 kworker/0:@H
6 root 20 7] 7] 0 S 0,0 0,0 0:00.00 kworker/u2:0
7 root 20 (] (] 0 S 0,0 0,0 0:00.08 rcu_sched
8 root 20 ] ] 0 S 0,0 0,0 0:00.00 rcu_bh
9 root rt 0 0 0 S 0,0 0,0 ©0:00.00 migration/@
10 root 0 -20 ] 0 S 0,0 0,0 0:00.00 lru-add-drain
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top cho phép nguoi dung cé mot sé twong tac. Theo mac dinh, dau ra sé dugc sap xép theo ty 1é
phan tram thoi gian CPU dwgc s& dung béi mai tién trinh theo thi ty gidm dan. Hanh vi nay c6 thé
dugc stta doi bang cach nhan cac phim sau tt bén trong top:

M
Sap xép theo so lvgng bo nhé duogc st dung.

Sap xép theo s6 ID tién trinh.

Sap xép theo thoi gian.

Sap xép theo phan trdm st dung CPU.
TIP Dé chuyén doi gitta thit ty gidm dan/ting dan, chi cdn nhén R.
Céc tuy chon thu vi khéc dé tuwong tac véi top la:

? hoach

Can giup do.

Cham d&t mot tién trinh. top sé& yéu cau huy PID cla tién trinh cling nhu yéu cau gui tin hiéu
(theo mac dinh 1a SIGTERM hoac 15).

Thay d6i m&c do wu tién cia mot tién trinh (renice). top sé héi ban vé gia tri nice. Cac gia tri
c6 thé nam trong khodng tir -20 dén 19, nhung chi siéu nguoi dung (root) méi cé thé dat gia tri
d6 thanh am hoac thap hon gid tri hién tai.

Liét ké cdc tién trinh tir mdt nguoi dung cu thé (theo mac dinh, cac tién trinh tir tat cd moi
ngudi dung déu sé dugc hién thi).

Hién thi duong dan tuyét doi cia chwong trinh va phan biét gitra tién trinh dung lwgng ngudi
dung va tién trinh dung lugng hat nhan (trong ddu ngodc vuong).
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Ché d6 xem cay/tht bac tién trinh

tvam
Thay doi giao dién cda cac 1an doc CPU va b nhd tuong ng theo chu ky bén giai doan: hai lan
nhin dau tién hién thi thanh tién trinh, 1an nhan th ba an thanh tién trinh va Ian nhan th tu
dwa thanh tién trinh tré lai.

Luu cai dat cdu hinh vao ~/ . topzrc.

Mot phién ban cao cdp va than thién hon véi nguoi dung cta top la htop. Mot cach
TIP khac—c6 1é toan dién hon —1a atop. Néu chwa duogc cai dat trong hé thong, hay s&
dung trinh quan ly géi ctia ban dé cai dat chung va dung thi.
Giai thich vé dau ra cta top

bau ra ctia top dugc chia thanh hai vung: viing tém tat va vung tdc vu.

Ving tém tat trong top
Viing tom tat duwgc tao thanh tir ndm hang trén cung va sé cung cip cho ching ta cac thong tin sau:

 top - 11:10:29 up 2:21, 1 user, load average: 0,11, 0,20, 0,14
o thoi gian hién tai (¢ dinh dang 24 gio): 11:20:29
o thoi gian hoat dong (thoi gian hé thong da hoat dong va chay): up 2:21

> s0 nguoi dung dang nhap va tai lwong trung binh ctia CPU trong 1, 5 va 15 phut gan nhat
twong ung: load average: 0,11, 0,20, 0,14

* Tasks: 73 total, 1 running, 72 sleeping, @ stopped, @ zombie (thdng tin vé cac
tién trinh)

o tong so tién trinh & ché d6 hoat dong: 73 total

o dang chay (nhitng tién trinh dang duwoc thyc thi): 1 running

- dang ngd (nhitng tién trinh dang cho dé tiép tuc thyce thi): 72 sleeping
- da dirng (bang tin hiéu kiém soat cong viéc): @ stopped

o zombie (nhitng tién trinh dd hoan thanh thuc thi nhung van dang doi tién trinh me xda
ching khdi bang tién trinh): @ zombie

* %Cpu(s): 0,0 us, 0,3 sy, 0,0 ni, 99,7 id, 0,0 wa, 0,0 hi, 0,0 si, 0,0 st
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(phan tram CPU tiéu thy)

o

o

o

tién trinh nguoi dung: 0,0 us
tién trinh hé thong/hat nhan: 0,4 sy

tién trinh dwgc dat thanh gia tri chudn — gia tri cang chuan, mirc do wu tién cang thap: 0,0
ni

khong c6 gi — thoi gian CPU nhan r6i: 99,7 id
cac tién trinh cho thao tac I/0: 0,0 wa

tién trinh phuc vu ngat phan citng — thiét bi ngoai vi gti tin hiéu ma b6 x& Iy can lwu y: 0,0
hi

tién trinh phuc vy ngat phan mém: 0,0 si

cac tién trinh phuc vu céc tdc vu ciia may ao khdac trong méi truong ao tt d6 cé thoi gian
danh cap (?): 0,0 st

* KiB Mem : 1020332 total, 909492 free, 38796 used, 72044 buff/cache (memory
information in kilobytes)

o

o

[}

o

tong dung lvgng b nhé: 1020332 total

b6 nhé chua st dung: 999492 mién phi

b0 nh¢ dang st dung: 38796 used

bd nhd duwgc dém va lwu vao bé nhé dém dé tranh truy cidp dia qua nhiéu: 72044
buff/cache

Hay lvu v total la tong ctia ba gia tri con lai— free, used va buff/cache —(khodng 1 GB
trong treong hop clia chung ta).

* KiB Swap: 1046524 total, 1046524 free, © used. 873264 avail Mem (théng tin hoan
déi tinh theo kilobyte)

o

o

o

o

tong dung lwgng hodn doi: 1046524 total
dung lugng hoan d6i chua st dung: 1046524 mién phi
dung lwgng hoan do6i dang s dung: @ used

lugng bé nhé hoan doi c6 thé dugce phan bo cho cédc tién trinh ma khong giy ra thém phién
hoan d6i: 873264 avail Mem

Khu vuc Nhiém vu trong top: Trudong va Cot

Bén dudi viing tom tdt c6 khu vuee tdc vu bao gom mot loat cac trueong va cot dé bao cao thong tin
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vé cac tién trinh dang chay:

PID
Pinh danh tién trinh.

USER
Nguoi dung da dua ra 1énh tao tién trinh.

PR

Uu tién cta qud trinh cho hat nhan.

NI

Gia tri nice ctia qud trinh. Gia tri nice thap hon sé c6 muc d wu tién cao hon.

VIRAT
Tong dung lwgng bd nhé dugc si dung bdi tién trinh (bao gobm cd Hoan doi).

RES
B6 nhé RAM dugc st dung bédi tién trinh.

SHR
B0 nh¢ dung chung cta tién trinh véi cac tién trinh khéc.

Trang thai cda tién trinh. Cac gid tri bao gom: S (ngu gidn doan — chd mot sy kién két thuc), R
(c6 thé chay dwgc — dang thuc thi hodc dang xép hang chd dugc thue thi) hodc Z (zombie — cac
tién trinh con bi két thuc c6 cau truc dit liéu chwa dugc xéa khéi bang tién trinh).

%CPU
Phan tram CPU duwogc s dung bai tién trinh.

%MEM
Ty 1é phan tram RAM dugc s& dung bdi tién trinh, tic gia tri RES duwgc biéu thi duwdi dang phan
tram.

TIME+

Tong thoi gian hoat déng cla tién trinh.

COMMAND
Tén cua lénh/chwong trinh da tao ra tién trinh.
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Xem céac Tién trinh tinh: ps

Nhu di ndi & trén, ps sé hién thi hinh &nh tic thoi cla cac tién trinh. Dé xem tat ca cac tién trinh
v6i mot cra s6 dong 1énh (tty), hdy nhap ps a:

$ ps a
PID TTY STAT  TIME COMMAND
386 ttyl Ss+ 0:00 /sbin/agetty --noclear ttyl linux
424 tty7 Ssl+ ©0:00 /usr/lib/xorg/Xorg :0 -seat seat® (...)
655 pts/0 Ss 0:00 -bash
1186 pts/@ R+ 0:00 ps a

(o00)

Ly gidi ca phap va dau ra cta tuy chon ps
Lién quan dén cac tuy chon, ps cé thé chap nhan ba kiéu khac nhau: BSD, UNIX va GNU. Hay cung

xem moi kiu nay sé hoat dong nhu thé nao khi béo cdo théng tin vé mot ID tién trinh cu thé:

BSD
Cac tuy chon khong theo sau bat ky dau gach ngang nao:

$ ps p 811
PID TTY  STAT TIME COMMAND
811 pts/@0 S 0:00 -su

UNIX

Cac tuy chon theo sau mot dau gach ngang:

$ ps -p 811
PID TTY TIME CMD
811 pts/@ 00:00:00 bash

GNU
Cac tuy chon dugc theo sau béi hai dau gach ngang:

$ ps --pid 811
PID TTY TIME CMD
811 pts/@ 00:00:00 bash
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Trong ca ba truong hop, ps sé bdo cdo thong tin vé tién trinh c6 PID la 811 —trong truong hop
nay la bash.

Twong ty, ta c6 thé st dung ps dé tim kiém cac tién trinh dugc bat dau bdi mot nguoi dung cu thé:

* ps U carol (BSD)
* ps -u carol (UNIX)
* ps --user carol (GNU)

Hay cung kiém tra cdc tién trinh dwgc bat dau béi carol:

$ ps U carol
PID TTY STAT TIME COMMAND
811 pts/0 S 0:00 -su
898 pts/0 R+ 0:00 ps U carol

Carol da bat dau hai tién trinh: bash (-su) va ps (ps U carol). Cot STAT cho chung ta biét trang
thai cla tién trinh (xem bén dudéi).

Chung ta c6 thé tan dung t6i da ps bang cach két hgp mot so tuy chon ctia nd. Mot 1énh rat hiru ich
(tao dau ra twong ty nhu dau ra cda top) la ps aux (kiéu BSD). Trong trwong hop nay, cac tién
trinh tir tat ca cac vé (khong chi vé hién tai) sé dwgc hién thi. Y nghia ctia cidc khoa chuyén sé nhu
sau:

a
Hién thi cac tién trinh dwgc dinh kém véi tty hodc clra s6 dong 1énh.
u
Hién thi dinh dang hudng vé ngudi dung.
X
Hién thi cac tién trinh khong dugc dinh kém véi tty hodc ctra s6 dong 1énh.
$ ps aux
USER PID %CPU %MEM VSZ RSS TTY STAT START TIME COMMAND
root 1 0.0 0.1 204504 6780 ? Ss 14:04 0:00 /sbin/init
root 2 0.0 0.0 7] (/s 14:04 0:00 [kthreadd]
root 3 0.0 0.0 (/] 0 ? S 14:04 0:00 [ksoftirqd/Q]
root 5 0.0 0.0 7] (/s S< 14:04 0:00 [kworker/@:0H]
root 7 0.0 0.0 ] (/s S 14:04 0:00 [rcu_sched]
root 8 0.0 0.0 ] 0 ? 14:04 0:00 [rcu_bh]

308 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.5 Tao, theo d&i va cham dirt cac Tién trinh

root 9 0.0 0.0 7] (/s S 14:04 0:00 [migration/Q]

Hay cung gidi thich cac cot:

USER
Cht sé hitu cia qua trinh.

PID
Pinh danh tién trinh.

%CPU
Ty 1é CPU dugc st dung.

%MEM
Ty 1é b0 nh¢ vat 1y duoc st dung.

VSZz

B0 nhé &o cda tién trinh tinh theo KiB.

RSS
B0 nhd vat 1y khong hodn déi dugc st dung bai tién trinh trong KiB.

T

Cra s6 dong 1énh (tty) kiém soat tién trinh.

STAT
Ma dai dién cho trang théi cta tién trinh. Ngoai S, R va Z (ma chung ta da thay khi mé ta dau ra
cla top), cac gia tri c6 thé khac bao gom: D (ngd lién tuc—thwong la cho 1/0) va T
(drng — thuwong 1a do tin hiéu diéu khién). Mot s6 cong cu stta d6i bo sung bao gbm: < (mic do
uwu tién cao — khong "nice" vdi cac tién trinh khéc), N (mtc d6 vu tién thdp — "nice" v6i cac tién
trinh khéc) hodc + (trong nhom tién trinh chay néi).

STARTED
Thoi gian tién trinh bat dau.

TIME
Thoi gian CPU tich liy.
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COMMAND

Lénh bat dau tién trinh.

Linu
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Bai tap Hu'éng dan
1. oneko la mot chwong trinh vui nhén hién thi mét chi meéo duodi theo con tré chudt cia ban.

Néu chua dugc cai dat trong hé thong, hdy cai ddt né bang trinh quan 1y géi cia ban phan phaéi.
Ching ta sé& sit dung n6 dé hiéu thém veé tac vu kiém soat cong viéc.

- Hay khéi dong chuwong trinh. Lam thé nao dé ban lam dugc diéu nay?

- Hay di chuyén con trd chudt dé xem chi meéo dudi theo né nhw thé nao. Sau do, hdy dinh chi
tién trinh. Lam thé nao dé ban lam dugc diéu nay? Dau ra sé la gi?

- Hay kiém tra xem ban hién dang c6 bao nhiéu céng viéc. Ban sé& go gi? Dau ra sé la gi?

- Bay gio, hdy chuyén né thanh mot tién trinh chay ngam va chi dinh ID cong viéc ctia né. Dau
ra sé 1a gi? Lam thé nao dé ban c6 thé biét dwgc cong viéc dang chay ngam?

o Cuoi cung, hay két thuc cong viéc bang cach chi dinh ID cong viéc ctia nd. Ban sé go gi?

2. Hay kham phd PID cuda tat ca cac tién trinh do mdy cha web Apache HTTPD (apache?2) tao ra
bang hai 1énh khac nhau.

3. Hay cham dut tat cd cac tién trinh apache2 ma khong st dung PID cta chung bang hai 1énh
khéc nhau.

4. Gia st ban phai chadm dut tat cd cac ban thé cia apache2 va ban khong cé thoi gian dé tim hiéu
xem PID cuiia chung la gi. Ban sé thyc hién diéu d6 nhu thé nao bang cach s dung kill véi tin
hiéu SIGTERM mac dinh trong mot dong ma?

5. Hay bat dau top va twong tac véi né bang cach thyce hién nhu sau:
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o Hién thi ché d6 xem cay tién trinh.

o Hién thi dudng dan day dd cda cac tién trinh phan biét gitta dung lwong nguoi dung va dung
lugng hat nhan.

6. Hay nhap lénh ps dé hién thi tat ca cédc tién trinh dwgc bat dau bdi nguoi dung Apache HTTPD
web server (www-data):

> S dung cd phap BSD:

> S dung cd phap UNIX:

o St dung cd phap GNU:
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Bai tap Md rong

1.

Tin hiéu SIGHUP c6 thé dugc st dung nhw mot cach dé khéi dong lai mot sd trinh nén nhat
dinh. Vi may cht web Apache HTTPD — vi du— viéc giti SIGHUP tdi tién trinh me (tién trinh
duoc bat dau bdi init) s& chdm dut tién trinh con ctia né. Tuy nhién, tién trinh me sé doc lai
cac tép cau hinh cta n6, mé lai cac tép nhat ky va tao ra mot nhém con méi. Hay hye hién cac
tac vu sau:

- Khéi dong may cha web.

- PAm bdo rang ban biét PID cla tién trinh me.

> Lam cho mday chd web Apache HTTPD khéi dong lai bang cach gii tin hiéu SIGHUP té6i tién
trinh me.

- Kiém tra va ddm bdo rang tién trinh me khong bi chdm dut va nhitng tién trinh con mdi da
duoc tao ra:

Mac du ban dau l1a tinh nhung dau ra ctia ps c6 thé bién thanh dong bang cach két hop ps va
watch. Chung ta sé gidm sat may cht web Apache HTTPD cho céac két noi mdi. Truwdce khi thye
hién cac tac vu duoc mo td bén dudi, ban nén doc mo tad vé chi thi MaxConnectionsPerChild
trong Chi thi chung vé MPM cua Apache.

- Hay thém chi thi MaxConnectionsPerChild véGi gia tri 1 trong tép cdu hinh cuta
apache2 —trong Debian va ciac din xult tai /etc/apache2/apache2.conf; trong ho
CentOS la tai’ /etc/httpd/conf/httpd.conf’. Pirtng quén khdi dong lai apache2 dé cac thay doéi
c6 hiéu luc.

- Hay nhap lénh st dung watch, ps va grep cho cac két noi apache2.

- Bay gi0, hdy md trinh duyét web hodc st dung trinh duyét dong 1énh (chidng han nhu 1ynx)
deé thiét 1ap két noi vai may chi web thong qua dia chi IP ctia né. Ban sé thay gi trong dau ra
cia watch?
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3. Nhu chung ta da biét, theo mac dinh, top sé sap xép cac tac vu dwa vao phan tram mutc s dung
CPU theo th ty gidm dan (gia tri cao hon & trén cung). Hanh vi nay c6 thé dugc stta doi bang
cac phim twong tdc M (m&c st dung bo nhd), N (mé dinh danh duy nhat cda tién trinh), T (thoi
gian chay) va P (phan tram thoi gian cia CPU). Tuy nhién, ban ciing c6 thé sidp xép danh sach
tac vu theo y thich ctia minh bang cach khéi chay top véi khéa chuyén -o (dé biét thém thong
tin, hdy xem trang huéng dan cta top). Bay gio, hay thuc hién céc tac vu sau:

- Khéi chay top dé cac tac vu dugc siap xép theo mitc st dung bd nhd:

o Xac minh rang ban di go dung 1énh bang cach danh dau néi co6t bo nhd:

4. ps cling c6 mot khoa chuyén o dé chi dinh cac cdt ban muén hién thi. Hiy kiém tra tuy chon
nay va thyc hién cac tac vu sau:
- Khéi chay ps dé chi hién thi thong tin vé nguwoi dung, phdn trdm bd nho da sit dung, phan
trdam thoi gian CPU dd st dung va lénh day du:

- Bay gio, hay khdi chay ps dé thong tin duy nhat dugc hién thi 1a théng tin vé nguoi dung va
tén clia chuwong trinh ho dang st dung:
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Tom tat
Trong bai hoc nay, ching ta da hoc vé céng viéc va kiém sodt cong viéc. Cac dinh nghia va khai
niém quan trong can ghi nhé la:

* Cong viéc la cac tién trinh dugc chay ngam.

» Ngoai ID tién trinh, cac cong viéc cling duoc chi dinh ID cong viéc khi duogc tao.

 DEé kiém sodt cong viéc, ta can c6 dac ta cong viéc (jobspec).

 Cong viéc cé thé duoc dua l1én chay noi, chay ngam, dinh chi va cham dut (hodc két thiic).

« Mot cong viéc c6 thé dugc tach ra khoi cra s6 dong 1énh va phién ma né duogc tao.
Twong ty nhu vay, chung ta cling da thdo luan vé khai niém cua tién trinh va gidm sdt tién trinh.
Cac y quan trong nhat la:

 C4c tién trinh dang chay chuong trinh.

* Cac tién trinh c6 thé dugc giam sat.

* C4c tién ich khac nhau cho phép ta tim ra ID tién trinh cta cdac tién trinh cling nhu gti cho
ching céc tin hiéu dé cham dut.

* Tin hiéu c6 thé dugc chi dinh theo tén (vi du: -SIGTERM), s6 (vi du: -15) hodc tuy chon (vi du:
-s SIGTERM).

* top va ps rat hiéu qua trong qua trinh gidm sat. Pau ra ctia top la dau ra déng va lién tuc cap
nhat; dau ra cua ps lai la dau ra tinh.

Cac lénh da dugc dung trong bai hoc:

jobs
Hién thi cac cong viéc dang hoat dong va trang thai ctia chung.

sleep

Tri hodn trong mot khoang thoi gian cu thé.

fg
DPua cong viéc 1én chay noi.

bg
bua cong viéc xudng thanh chay ngam.
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kill

Cham dut cong viéc.

nohup
Tach cong viéc khéi phién/ctra s6 dong l1énh.

exit

Thoat vé hién tai.

tail
Hién thi cac dong gan day nhat trong mot tép.

watch
Chay lap lai moét 1énh (chu ky 2 gidy theo mac dinh).

uptime
Hién thi thoi gian hé thong da chay, s6 lwgng nguoi dung hién tai va mic tai lwgng trung binh
cta hé thong.

free
Hién thi tinh trang st dung bd nhg.

pgrep
Tra cttu ID tién trinh dua trén tén.

pidof
Tra cttu ID tién trinh dua trén tén.

pkill
G@i tin hiéu dé x& 1y theo tén.
killall

Két thuc (céc) tién trinh theo tén.

top

Hién thi cdc tién trinh Linux.

ps
Bao cdo mot ban sao hinh anh titc thoi cda cac tién trinh hién tai.
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Pbap an Bai tap Hudong dan
1. oneko la mot chwong trinh vui nhén hién thi mét chi meéo duodi theo con tré chudt cia ban.

Néu chua dugc cai dat trong hé thong, hdy cai ddt né bang trinh quan 1y géi cia ban phan phaéi.
Ching ta sé& sit dung n6 dé hiéu thém veé tac vu kiém soat cong viéc.

- Hay khéi dong chuwong trinh. Lam thé nao dé ban lam dugc diéu nay?
Bang cach go oneko vao ctta s6 dong 1énh.

- Hay di chuyén con tré chudt dé xem chti méo dudi theo né nhu thé nao. Sau dé, hay dinh chi
tién trinh. Lam thé nao dé ban lam dugc diéu nay? Pau ra sé la gi?

Bang cach nhan t6 hgp phim ctr1 + z:
[1]+ Stopped oneko
- Hay kiém tra xem ban hién dang cé bao nhiéu cong viéc. Ban sé go gi? Dau ra sé la gi?

$ jobs
[1]+ Stopped oneko

- Bay gio, hdy chuyén né thanh mot tién trinh chay ngam va chi dinh ID cong viéc ctia nd. Dau
ra sé la gi? Lam thé nao dé ban c6 thé biét dugc cong viéc dang chay ngam?

$ bg %1
[1]1+ oneko &

> Cubi cung, hay két thuc cong viéc chi dinh ID cong viéc cia né. Ban sé go gi?

+
$ *kill %1*

1. Hay kham phd PID cua tat ca cac tién trinh do may chd web Apache HTTPD (apache?2) tao ra
bang hai 1énh khac nhau.

$ pgrep apache2
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hoac
$ pidof apache2

2. Hay cham dut tat ca cac tién trinh apache2 ma khong st dung PID ctia chung bang hai 1énh
khéc nhau.

$ pkill apache2
hoac
$ killall apache2

3. Gid st ban phai cham dut tat cd cac ban thé ctia apache2 va ban khéng cé thoi gian dé tim hiéu
xem PID clia chung la gi. Ban sé thuc hién diéu d6 nhu thé nao bang cach s dung kill véi tin
hiéu SIGTERM mac dinh trong mot dong ma?

$ kill $(pgrep apache2)
$ kill “pgrep apache2”

hoac

$ kill $(pidof apache2)
$ kill “pidof apache2”

Vi SIGTERM (15) Ia tin hiéu mdc dinh nén ta khéng can truyén bat ky tuy chon

NOTE nao cho kill.

4. Hay bat dau top va tuong tac vai né bang cach thyc hién nhu sau:
o Hién thi ché d6 xem cay tién trinh.
Nhan V.

o Hién thi dudng dan day du cia cac tién trinh phan biét gitta dung lwgng nguoi dung va dung
lugng hat nhan.

Nhan c.
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5. Hay nhap lénh ps dé hién thi tat ca cédc tién trinh dwgc bat dau bdi nguoi dung Apache HTTPD
web server (www-data):
o St dung cd phap BSD:
$ ps U www-data
> S dung cd phap UNIX:
$ ps -u www-data

> S dung cd phap GNU:

$ ps --user www-data
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Dap an Bai tap Ma& rong

1. Tin hiéu SIGHUP c6 thé duogc st dung nhuw mot cach dé khéi déng lai mot sd trinh nén nhat
dinh. Vi may cht web Apache HTTPD — vi du— viéc giti SIGHUP tdi tién trinh me (tién trinh
duoc bat dau bdi init) s& chdm dut tién trinh con ctia né. Tuy nhién, tién trinh me sé doc lai
cac tép cau hinh cta n6, mé lai cac tép nhat ky va tao ra mot nhém con méi. Hay hye hién cac
tac vu sau:

- Khéi dong may cha web.
$ sudo systemctl start apache2

> Padm bdo rang ban biét PID cta tién trinh me.
$ ps aux | grep apache2

Tién trinh me dwgc bat dau béi nguwoi dung root. Trong truong hop clia chung ta la tién
trinh c6 PID 1653.

- Lam cho mday chid web Apache HTTPD khéi dong lai bang cach gii tin hiéu SIGHUP té6i tién
trinh me.

$ kill -SIGHUP 1653

o Kiém tra va ddm bao rang tién trinh me khong bi chdm d&t va nhitng tién trinh con mdi da
duoc tao ra:

$ ps aux | grep apache2

Bay gio, ban sé thay tién trinh apache2 géc cung véi hai tién trinh con mdi.

2. Méic du ban dau la tinh nhung dau ra cta ps cé thé bién thanh dong bang cach két hop ps va
watch. Chung ta sé gidm sat may chi web Apache HTTPD cho céac két noi méi. Trudc khi thye
hién cac tdc vu duwgc mo ta bén dudi, ban nén doc mo ta vé chi thi MaxConnectionsPerChild
trong Chi thi chung vé MPM cua Apache.

o Hay thém chi thi MaxConnectionsPerChild véi gid tri 1 trong tép cdu hinh cuda

apache2 —trong Debian va cac dan xudt tai /etc/apache2/apache2.conf; trong ho
CentOS la tai" /etc/httpd/conf/httpd.conf’. Pirng quén khéi dong lai apache2 dé cac thay doi
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cO hiéu luc.

Dong can c6 trong tép cau hinh 1a MaxConnectionsPerChild 1. Mot cach dé khéi déng lai
mady chu web la thong qua sudo systemctl restart apache2.

o Nhap lénh s dung watch, ps va grep cho cac két noéi apache2.
$ watch 'ps aux | grep apache2’
hoac
$ watch "ps aux | grep apache2"

- Bay gi0, hdy md trinh duyét web hodc st dung trinh duyét dong 1énh (chiang han nhu 1ynx)
dé thiét 1ap két noi véi may chi web thong qua dia chi IP cia nd. Ban sé thay gi trong dau ra
cia watch?

Mot trong cdac tién trinh con do www-data s& hitu sé bién mat.

3. Nhu chung ta da biét, theo mac dinh, top sé sap xép cac tac vu dwa vao phan tram mutc s dung
CPU theo th ty gidm dan (gia tri cao hon & trén cung). Hanh vi nay c6 thé dugc stta doi bang
cac phim twong tdc M (m&c st dung bo nhg), N (ma dinh danh duy nhat cda tién trinh), T (thoi
gian chay) va P (phan tram thoi gian ctia CPU). Tuy nhién, ban ciing c6 thé sidp xép danh sach
tac vu theo y thich cia minh bang cach khéi chay top véi khéa chuyén -o (dé biét thém thong
tin, hdy xem trang huéng dan cta top). Bay gio, hay thuc hién céc tac vu sau:

- Khéi chay top dé cac tac vu dugc siap xép theo mitc st dung bd nhd:
$ top -o %MEM

o Xac minh rang ban di go dung 1énh bang cach boi den cot bo nhd:
Nhan x.

4. ps cling c6 mdt khod chuyén o dé chi dinh cac cdt ban muén hién thi. Hiy kiém tra tiy chon
nay va thyc hién cac tac vu sau:
- Khéi chay ps dé chi hién thi thong tin vé nguoi dung, phdan trdm bo nhd da st dung, phdn
trdam thoi gian CPU dd st dung va lénh day du:

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 321

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

$ ps o user,%mem,%cpu,cmd

- Bay gio, hay khdi chay ps dé thong tin duy nhat dwoc hién thi 1a théng tin vé nguoi dung va
tén cia chwong trinh ho dang st dung:

$ ps o user,comm
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Linux
Professional
Institute

103.5 Bai 2

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.1 Tao, gidm sat va chdm dut cac Tién trinh
Bai: 2 trén 2

Gigi thiéu
Cac cong cu va tién ich chung ta da thay trong bai hoc truwdc rat hitu ich trong viéc gidm sat cac
tién trinh noi chung. Tuy nhién, mot quan tri vién hé thong c6 thé sé can nhiéu hon thé. Trong bai
hoc nay, ching ta sé thao luin vé khai niém b ghép kénh cta s6 dong 1énh ciing nhu vé Man hinh
GNU va tmux vi— du cac bo gid 1ap ctra s6 dong 1énh ngay nay déu rat hién dai va httu dung —bo
ghép kénh van bdo ton mot s6 tinh ndng manh mé& va thu vi danh cho nhitng quan tri vién hé
thong nang dong.

Cac tinh ndang ctia B6 ghép kénh Cilra s6 Dong Iénh

Trong céc thiét bi dién t&, bo ghép kénh (hodc mux) 1a mot thiét bi cho phép ta két n6i nhiéu dau
vao vGi mot dau ra. T d6, bd ghép kénh clra s6 dong 1énh sé cho phép ching ta chuyén doi gitra
cac dau vao khac nhau theo yéu cau. Mac du khéng hoan toan giong nhau, screen va tmux lai cé
cung mot loat cac tinh nang chung:

 Bat ky mot 1an goi ham thanh céng nao cling sé dan dén it nhat mot phién bao gom it nhat mot
cra s6. Cac clra sO nay sé chira cac chuwong trinh.
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« Cac ctta sO c6 thé dugc chia thanh cac vung hodc ngidn — diéu nay c6 thé ho trg nang sudt khi
lam viéc dong thoi véi nhiéu chuong trinh khac nhau.

 Kiém soat dé dang: dé chay hau hét cac 1énh, chung st dung t6 hop phim — cai dugc goi l1a tién
t6 énh hodc phim lénh — theo sau la mot ky tu khac.

* Cac phién c6 thé dugc tach ra khoi cira s6 dong 1énh cta chung (nghia 1a cac chwong trinh sé
dugc chuyén thanh chay ngam va tiép tuc chay). Piéu nay ddm bao viéc thyc thi hoan toan cac
chuwong trinh cho du chung ta vo tinh dong cta s6 dong l1énh, cta s6 dong 1énh dét nhién bi
déng bang hodc tham chi 1a mat két noi tir xa.

« Két ndi vdi o.

» Ché d6 sao chép.

¢ Chung c6 kha nang tuy bién cao.

Man hinh GNU

Trong nhitng ngay dau cta Unix (nhitng ndam 1970 - 80), may tinh vé co ban la mét don vi chita cac
cta s6 dong 1énh dwgc két néi véi mot may tinh trung tdm ch khong cé nhiéu cita s6 hodc tab. Va
do la ly do dang sau viéc tao ra Man hinh GNU vao nam 1987: né mo6 phdng nhiéu man hinh VT100
doc 1ap trén mot cra s6 dong 1énh vat 1y duy nhét.

Cilra so

Man hinh GNU duoc goi bing cach gé screen vao cta s6 dong 1énh. Trudc tién, ching ta sé thay
mot thong bao chao mung:

GNU Screen version 4.05.00 (GNU) 10-Dec-16

Copyright (c) 2010 Juergen Weigert, Sadrul Habib Chowdhury

Copyright (c) 2008, 2009 Juergen Weigert, Michael Schroeder, Micah Cowan, Sadrul Habib
Chowdhury

Copyright (c) 1993-2002, 2003, 2005, 2006, 2007 Juergen Weigert, Michael Schroeder
Copyright (c) 1987 Oliver Laumann

(...)

Nhan phim Dau cach hoac Enter dé déng thong bao va ta sé thady dau nhac lénh:

C6 vé nhu khong c6 gi xay ra nhung thyc té 1a screen da tao va quan ly phién va ctra s6 dau tién
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cda nd. Tién t6 1énh cda man hinh 1a cer1 + a. D€ xem tt cd cac clta s6 & cudi man hinh cta s6 dong
1énh, hdy nhap ctr1 + a-w:

0*$ bash

Pay chinh 1a clta s6 duy nhat cia ching ta cho dén thoi diém nay! Tuy nhién, hdy lwu y rang s6
dém sé bat dau tir 0. Dé tao mot cra s6 khac, hdy nhap ctr1 + a-c va ta sé thdy mot ddu nhic 1énh
moi. Hay cung bat dau ps trong ctra s6 mdi do:

$ ps
PID TTY TIME CMD
974 pts/2 00:00:00 bash
981 pts/2 00:00:00 ps

va g0 lai ctr1 + a-w:
0-$ bash 1*$ bash

O day chung ta c6 hai ctra s6 (luu ¥ ddu hoa thi cho biét cita s6 dang dugc hién thi vao lic nay).
Tuy nhién, khi bat dau véi Bash, cd hai déu sé duoc dat tén giong nhau. Vi da goi ps trong ctra s
hién tai nén hay doi tén n6 thanh cung mot tén dé. bé lam dugc diéu nay, ta phai nhap ctr1 + a-a va
tén ctra s6 mdai (ps) khi dwoc nhac:

Set window's title to: ps

Bay gio, hdy tao mot ctta s0 khac nhung dét tén cho né ngay tir dau la yetanotherwindow. biéu
nay co thé duoc thye hién bang cach goi screen véi khoa chuyén -t:

$ screen -t yetanotherwindow

Ta c6 thé di chuyén gitra cac ctta s6 bang nhiéu cach khac nhau:

» Bang cach st dung ctr1 + a-n (di téi clta so tiép theo) va ctr1 + a-p (di téi clta sO trudc do).
 Bang cach st dung cer1 + a-numer (di téi cta s6 s6 number).

 Bang cach s dung ctr1 + a-» d€ xem danh sach tat cd cac ctra s0. Ta c6 thé di chuyén lén va
xudéng bang cac phim miii tén va chon ctta s6é minh muon bang cach nhan Enter:
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Num Name Flags
@ bash $
1 ps $

2 yetanotherwindow

Khi lam viéc véi cdc cita s6, diéu quan trong can nhd la:

* Clra s6 s€ chay cac chuong trinh cia ching mot cdch hoan toan doc 1ap.
* Cac chuong trinh sé tiép tuc chay ngay ca khi cta s6 cda ching khong duwgc hién thi (va cd khi
phién man hinh dwgc tdch ra nhu chung ta sé thay ngay sau day).

DEé x6a mot cita so, ta chi can chdm dit chwong trinh dang chay trong dé (khi cta s6 cudi cung bi
x6a, screen sé ty cham dwt). Ngoai ra, hdy s& dung ctr1 + a-« trong ctra s6 cin mudén x6a; ching ta
sé duogc yéu cau xac nhan:

Really kill this window [y/n]

Window @ (bash) killed.

Vung

screen c6 thé chia man hinh cta s6 dong 1énh thanh nhiéu vung dé chia cac cta s6. Cac phan
chia nay c6 thé nam ngang (ctr1 + a-s) hodc doc (ctr1 + a-1).

biéu duy nhat ma ving mai hién thj sé chila - - & dwdi cuing mang y nghia 1a n6 dang trong:
1 ps --

Dé chuyén sang vung mdi, hdy nhap ctr1 + a-1a0. Bay gio, ta c6 thé thém mat ctra s6 bang bat ky
phuwong phdp nao ma chung ta da biét (vi du nhu ctr1 + a-2). Bay gio, -- sé bién thanh 2
yetanotherwindow:

$ ps $
PID TTY TIME CMD
1020 pts/2 00:00:00 bash
1033 pts/2 00:00:00 ps
$ screen -t yetanotherwindow
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1 ps 2 yetanotherwindow

Cac khia canh quan trong can ghi nh¢ khi lam viéc vé6i cac vung la:

* Di chuyén gitta cac vung bang cach g6 ctr1 + a-Tab.

C6 thé cham dut tat cd cac vung ngoai trir vung hién tai bang ctr1 + a-q.

C6 thé cham dt vung hién tai bang ctr1 + a-x.

¢ Cham dut mot vung sé khong chadm dut cira s6 ctia né.
Phién

Cho dén nay, chung ta da lam quen vGi mét vai cra s6 va vung, nhung tit ca trong so chung déu
thudc vé cung mot phién duy nhat. Da dén luc bat dau lam quen vdi cac phién. D€ xem danh sach
tat ca cac phién, hay nhip screen -1list hodc screen -1s:

$ screen -list
There is a screen on:

1037.pts-0.debian (08/24/19 13:53:35) (Attached)
1 Socket in /run/screen/S-carol.

D6 1a phién duy nhét cda chung ta cho dén nay:

PID
1037

Tén
pts-0.debian (biéu thi ctta s6 dong 1énh — trong trudng hgp ctia chung ta la pseudo terminal

slave —va tén may chu).

Trang thai
Pinh kéem (Attached).

Hay cung tao mot phién mdi va ddt cho né mot cai tén mo td rdé rang hon:

$ screen -S "second session"
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Man hinh cita s6 dong 1énh sé bi xéa va ta sé nhan dugc mot ddu nhic mdi. Ching taa cé thé kiém
tra cac phién mot lan nita:

$ screen -1s
There are screens on:
1090 .second session (08/24/19 14:38:35) (Attached)
1037.pts-0.debian (08/24/19 13:53:36) (Attached)
2 Sockets in /run/screen/S-carol.

DEé Kkét thuc mot phién, hay thoat khoi tit ci cac clta so6 cia né hodc chi can go 1énh screen -S
SESSION-PID -X quit (ta cling c6 thé cung cip tén phién thay thé). Hiy cung thoat khoi phién
dau tién:

$ screen -S 1037 -X quit

Ta sé dugc dua trd lai dau nhéc trong clta s6 dong 1énh bén ngoai screen. Nhung hiy nhd ring,
phién thi hai cta ching ta van con ton tai:

$ screen -1ls
There is a screen on:

1090 .second session (08/24/19 14:38:35) (Detached)
1 Socket in /run/screen/S-carol.

Tuy nhién, vi dd@ hiy phién me nén n6 da duwgc cdp mot nhdn mdi la Detached (R01D).
Tach Phién
Vi mot s6 1y do, ta c6 thé sé mudn tach phién man hinh khéi ctra s6 dong 1énh cta né:

« D& may tinh tai noilam viéc thyc hién cong viéc clia n6 va sau nay két noi tir xa tai nha.

 Chia sé mdt phién véi nhitng nguoi dung khac.

Ta c6 thé tach mot phién bang t6 hgp phim ctr1 + a-4. Ta s& dugc dwa trd lai cta s6 dong 1énh cta
minh:

[detached from 1090.second session]
$

Dé dinh lai phién, ta sé& s dung lénh screen -r SESSION-PID. Ngoai ra, ta cé thé s dung
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SESSION-NAME nhu da thdy & trén. Néu chi cé mot phién tach roi, cd hai déu khong phai 1a bat
budc:

$ screen -r
Lénh nay da dé dinh vao lai phién thit hai:

$ screen -1s
There is a screen on:

1090 .second session (08/24/19 14:38:35) (Attached)
1 Socket in /run/screen/S-carol.

Céc tly chon quan trong dé dinh lai phién:

-d -xr

binh lai mot phién va —néu can — tach né ra trudc.

-d -R

Tuwong tw nhuw -d -r nhung screen tham chi sé tao phién dau tién néu n6 khong ton tai.

-d -RR

Twong ty nhw -d -R. Tuy nhién, tuy chon nay sé s dung phién dau tién néu c6é nhiéu phién.

-D -x

binh lai mot phién. Néu can, hay tach va dang xuat tir xa trudc.

-D -R
Néu mot phién dang chay, hdy dinh lai (tdch va dang xudt tir xa trudc néu can). Néu né khong
chay, hdy tao n6 va thong bao cho nguoi dung.

-D -RR
Tuwong ty nhu -D -R—nhwng manh hon.

-d -m
Bat dau screen & ché dd tdch. Tuy chon nay sé tao ra mot phién méi nhung khong dinh kem
vGi no6. Tuy chon nay hitu ich doi vai cac tép 1énh khéi dong hé thong.

-D -m

Tuwong tw nhw -d -m nhung khéong ré nhanh mot tién trinh mdi. Lénh sé thoat néu phién két
thuc.
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Héay doc trang hudng dan danh cho screen dé tim hiéu vé cac tuy chon khac.

Sao chép & Dan: Ché dd cudn lai

Man hinh GNU cé ché dd sao chép hodc cudn lai. Sau khi vao, ta c6 thé di chuyén con trd trong ctta
s0 hién tai va di qua noi dung lich s cda né bing cac phim mi tén. Ta cé thé danh diu van ban
va sao chép no qua cac clta s6. Cac budc dé lam theo la:

Vao ché do sao chép/cudn lai: ctr1 + a-1.

Di chuyén dén dau doan van ban can sao chép bang cac phim mii tén.

banh diu phan dau cia doan van ban can sao chép: Dau céch.

Di chuyén dén cudi doan van ban can sao chép bang cac phim mii tén.

banh diu phan cubi cia doan van ban can sao chép: Dau cach.

S o o

Chuyén dén clta sO muon chon va dan doan van ban: ctr1 + a-1.

Tuy chinh Man hinh

Tép cdu hinh toan hé théng cho man hinh la /etc/screenrc. Ngoai ra, ta cé thé st dung mot 1énh
~/.screenxrc cap nguoi dung. Tép bao gom bon phan cau hinh chinh:

SCREEN SETTINGS
Ta c6 thé xac dinh cai dat chung bang cach chi dinh chi thi, theo sau la khodng trang va gid tri
(nhu trong defscrollback 1024).

SCREEN KEYBINDINGS
Phan nay kha thu vi vi né cho phép ta xac dinh lai cac t6 hop phim c6 thé can thiép vao viéc st
dung cta s6 dong lénh thwong xuyén. St dung tir khéa bind, theo sau la mdt khoang trang, ky
tw sé st dung sau tién t6 1énh, mot khoang trang khac va 1énh sé la bind 1 kill (cai dat nay
sé thay doi cach tat ctra s6 méc dinh thanh cer1 + a-1).

D€ hién thi tat ca cac lién két cia man hinh, hdy nhdp ctr1 + a-2 hodc tham khdo trang hudng
dan.

Tat nhién, ban cting cé thé thay déi tién t6 1énh. Vi du: dé chuyén tit ctr1 + a sang

TIP - R \ N
ctrl + b, ban chi can thém dong nay: escape ~Bb.

TERMINAL SETTINGS
Phan nay bao gom cac cai dat lién quan dén kich thwdc clta s6 cia cra s6 dong 1énh va boé nhé
dém bén canh céc cai dat khac. Vi du: dé bat ché dé khong chdn nham déi pho tot hon vai cac
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két néi ssh khong 6n dinh, cdu hinh dwoc st dung sé 1a defnonblock 5.

STARTUP SCREENS

Ta c6 thé bao gom ca cdc 1énh dé chay cac chuwong trinh khac nhau khi khéi dong screen, vi du
nhu screen -t top top (man hinh s& mé& mot cltra s6 c6 tén top véi top & bén trong).

tmux

tmux dugc phat hanh vao nam 2007. Méc du rat giong véi screen nhung noé lai c6 mot vai diém
khéc biét dang chu y:

« M6 hinh mdy khach-mdy chi: may chd cung cdp mat s6 phién, moi phién cé thé c6 mot s6 clra
s0 dugc lién két véi no va tir d6 cé thé dugce chia sé bdi nhiéu may khach khac nhau.

Chon loc twong tac cac phién, ctta s6 va tng dung khach théng qua cadc menu.
» Cung mot c¥a sO cb thé duogc lién két vai nhiéu phién.
* C6 san ca hai b6 cuc phim vim va Emacs.

 HO tro thiét bi cta s6 dong 1énh UTF-8 va 256 mau.

Cilra so

tmux c6 thé dugc goi chi bing cach gd tmux tai ddu nhac Iénh. Ta sé& thdy mot ddu nhac vé va mot
thanh trang thai & cuéi ctra so:

[0] @:bash* "debian" 18:53 27-Aug-19

Ngoai hostname (tén may chi), thoi gian va ngay thang, thanh trang thai con cung cdp cac thong
tin sau:

Tén Phién
[0]

S0 lwgng Cilra so
0:

Tén ctra so
bash*. Theo méc dinh, day la tén ca chuwong trinh dang chay bén trong clta s6 va —Kkhong
giong nhu screen — tmux sé tw déng cap nhat né dé thé hién chwong trinh dang chay hién tai.
Hay lru y dau hoa thi cho ta biét day la ctra s6 hién tai va c6 thé nhin thay.
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Ta c6 thé gan tén phién va tén clta so khi goi tmux:
$ tmux new -s "LPI" -n "Window zerxro"
Thanh trang thai sé thay doi twong &ng:

[LPI] @:Window zero* "debian" 19:01 27-Aug-
19

Tién t6 1énh clda tmux 1a ctr1 + b. D€ tao mot ctva s6 mdi, ta chi cdn go ctr1 + b-c. Ta sé dugc duwa dén
mot ddu nhic médi va thanh trang thai sé thé hién cta s6 mai:

[LPI] @:Window zero- 1:bash* "debian" 19:02 27-Aug-
19

Vi Bash 1a vé nén tang nén ctta s6 mdi sé dugc dat tén dé theo méc dinh. Hay bat dau 1énh top va
xem tén clra s6 dugc thay déi thanh top:

[LPI] ©:Window zero- 1:top* "debian" 19:03 27-Aug-19

Trong moi treong hop, ta déu cd thé doi tén cira s6 bang ctr1 + b-, . Khi dugce nhic, hay cung cip tén
mdi va nhan Enter:

(rename-window) Window one

Ta c6 thé hién thi tat ca cac clta s6 dé lwa chon véi cer1 + b-w (S dung cac phim miii tén dé di chuyén
1én xuéng va enter dé chon):

(0) ©@: Window zero- "debian"
(1) 1: Window one* "debian"

Theo cach twong ty vGi screen, chung ta c6 thé chuyén tlr ctra s nay sang ctta s6 khac bang:

Ctrl + b-n

di t6i ca s tiép theo.
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Ctrl + b-p

di tdi ctra s6 trudc do.

Ctrl + b -number

di tGi cra s6 s number.

DE thoat khoi cita s6, hdy st dung ctr1 + b-&. Ta s& dwgc yéu cau xac nhan:
kill-window Window one? (y/n)

Cdc 1énh ctta s6 thu vi khac gbm c6:

Ctrl + b-f

tim ctra s6 theo tén.

Ctrl + b-.

thay d6i s6 chi muc ctra so.

DE doc toan b danh sach cac 1énh, hdy tham kho trang hudng dan.

Ngan

Tién ich chia ctta s6 ctia screen ciing cé trong tmux. Tuy nhién, két qua ctia viéc phan chia lai
khong duoc goi 1a viing ma 1a ngdn. Khac véi vung, ngan la cac cta sé6 dong 1énh gid hoan chinh
dugc lién két véi mot cira so. Piéu nay cé nghia 1a viéc tit mot ngan ciling sé tat cd ca s6 dong
lénh gid ctia né va bat ky chwong trinh lién quan nao dang chay bén trong.

DE chia mot clta sO theo chiéu ngang, chung ta st dung cer1 + b-:
Tasks: 93 total, 1 running, 92 sleeping, @ stopped, @ zombie

%Cpu(s): 0.0 us, 0.0 sy, ©0.0 ni,100.0 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
KiB Mem : 4050960 total, 3730920 free, 114880 used, 205160 buff/cache

KiB Swap: 4192252 total, 4192252 free, @ used. 3716004 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

1340 carol 20 © 44876 3400 2800 R 0.3 0.1 0:00.24 top
1 root 20 @ 139088 6988 5264 S 0.0 0.2 0:00.50 systemd
2 root 20 0 0 ] S 0.0 0.0 ©0:00.00 kthreadd
3 root 20 0 0 0 S 0.0 0.0 0:00.04 ksoftirqd/@
4 root 20 0 0 ] S 0.0 0.0 0:01.62 kworker/0:0
5 root 0 -20 0 0 S 0.0 0.0 0:00.00 kworker/@:@H
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7 root 20 0 (] 7] S 0.0 0.0 0:00.06 rcu_sched
8 root 20 0 (] ] S 0.0 0.0 0:00.00 rcu_bh
9 root rt 0 0 0 @S 0.0 0.0 0:00.00 migration/0Q
10 root 0 -20 0 0 S 0.0 0.0 0:00.00 lru-add-drain
11 root rt 0 0 0 @S 0.0 0.0 0:00.01 watchdog/0@
12 root 20 0 0 0 @S 0.0 0.0 ©:00.00 cpuhp/@
$
$
[LPI] @:Window zero- 1:Window one* "debian" 19:05 27-
Aug-19
Dé chia theo chiéu doc, hdy s& dung ctr1 + b-%:
|$
1 root 20 © 139088 6988 5264 S 0.0 0.2 0:00.50 systemd |
|
2 root 20 0 0 ] S 0.0 0.0 ©0:00.00 kthreadd |
|
3 root 20 0 0 ] S 0.0 0.0 0:00.04 ksoftirqd/oQ |
4 root 20 0 0 0 S 0.0 0.0 0:01.62 kworker/0:0 |
5 root 0 -20 0 ] 0S 0.0 0.0 0:00.00 kworker/0:0H|
7 root 20 © 0 0 S 0.0 0.0 0:00.06 rcu_sched |
8 root 20 0 0 ] S 0.0 0.0 0:00.00 rcu_bh |
9 root rt 0 0 0 @S 0.0 0.0 0:00.00 migration/0Q |
|
10 root 0 -20 0 ] S 0.0 0.0 0:00.00 lru—add—drai|
n |
11 root rt 0 0 ] S 0.0 0.0 0:00.01 watchdog/®@ |
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12 root 20 0 0 0 S 0.0 0.0 0:00.00 cpuhp/0 |
$ |
I
$
[LPI] @:Window zero- 1:Window one* "debian" 19:05 27-
Aug-19

D€ hiy ngan hién tai (cung véi ctta s6 dong 1énh gid dang chay bén trong ngan d6 va bat ky
chuong trinh lién quan nao), hay st dung ctr1 + b-x. Ta s& duwgc yéu cau xac nhan trén thanh trang
thai:

kill-pane 1? (y/n)

Cac lénh Ngan quan trong:

Ctrl * b=1,1,c,-
di chuyén gitta cac ngan.
Ctrl + b~-;

di chuyén dén ngan hoat dong cudi cung.

Ctrl + b-Ctrl + arrow key

thay dé6i kich thwdc ngian bang mot dong.
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Ctrl + b-Altl t arrow key

thay d6i kich thudc ngan bang niam dong.

Ctrl + b-{

hoan do6i ngan (ngan hién tai sang ngan trudc do).

Ctrl + b-}

hoan do6i ngan (ngan hién tai sang ngén tiép theo).

Ctrl + b-z

phoéng to/thu nhé ngan.

Ctrl + b-t

tmux hién thi moét chiéc déong hé bén trong ngan (tat né bang cach nhan q).

Ctrl + b-!

bién ngan thanh cia s6.

D€ doc toan bo danh sach cac 1énh, hay tham khdo trang hudng dan.
Phién
DE liét ké cac phién trong tmux, ta c6 thé s& dung ctr1 + b-s:
(@) + LPI: 2 windows (attached)
Ngoai ra, ta c6 thé s& dung lénh tmux 1s:

$ tmux 1s
LPI: 2 windows (created Tue Aug 27 19:01:49 2019) [158x39] (attached)

Chi c6 mot phién (LPI) la cé bao gom hai clta s6. Hay cung tao mot phién mdi tir trong phién hién
tai cia chung ta. biéu nay c6 thé dat dugc bang cach s dung ctr1 + b, nhdp :new tai ddu nhac, sau
dé nhan Enter. Ta sé dugc chuyén dén phién lam viéc méi nhw cé thé quan sat thidy dugc trén
thanh trang thai:

[2] ©@:bash* "debian" 19:15 27-Aug-19

Theo mac dinh, tmux s& dit tén phién la 2. Dé doi tén no, hay s dung ctr1 + b-s. Khi duwgc nhéc, hdy
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cung cap tén mdéi va nhan Enter:
(rename-session) Second Session
Ta c6 thé chuyén phién bang ctr1 + b-s (st dung cdc phim mi tén va enter):

(@) + LPI: 2 windows
(1) + Second Session: 1 windows (attached)

Dé hiy phién, ta c6 thé st dung 1énh tmux kill-session -t SESSION-NAME. Néu nhéap lénh tir
bén trong phién dinh kém hién tai, ta s& duwgc dua ra khoéi tmux va quay lai phién cta s6 dong 1énh
ban dau:

$ tmux kill-session -t "Second Session"
[exited]
$

Tach Phién

Bang cach chdm d&t Second Session, chung ta da bi thoat ra ngoai tmux. Tuy nhién, chung ta
van c6 mot phién dang hoat dong. Hay hoi tmux dé biét danh sach cac phién va chic chan chung
ta sé tim thay no & do:

$ tmux ls
LPI: 2 windows (created Tue Aug 27 19:01:49 2019) [158x39]

Tuy nhién, phién nay da dugc tach ra khoi ctra s6 dong 1énh cta ndé. Chung ta cé thé dinh né vao
bang tmux attachment -t SESSION-NAME (attach cé thé dugc thay thé bang at hoac—don
gian — a). Khi chi c6 mot phién duy nhat, ddc ta tén la tuy chon:

$ tmux a

Bay gio, ta da trd lai phién lam viéc cia minh; dé tdch khéi no, hdy nhan cer1 + b-d:

[detached (from session LPI)]
$
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Cung mot phién c6 thé dugc dinh vao nhiéu ctta s6 dong 1énh. Néu muén dinh vao
mot phién dé dadm bdo rang phién dau tién sé dugc tach ra khéi bat ky mot ctra s6
dong 1énh nao khéac, hdy st dung khoa chuyén -d: tmux attachment -d -t
SESSTON-NAME.

TIP

Cac 1énh quan trong dé dinh/tach phién:

Ctrl + b-D

chon méay khéch can tach.

Ctrl + b-r

lam mdi ctra s6 dong 1énh cia may khach.

DE doc toan b danh sach cac 1énh, hdy tham khéo trang hudng dan.

Sao chép & Dan: Ché dd cudn lai

tmux cling cé ché dd sao chép vé co ban la giong nhu screen (hdy nhé st dung tién t6 1énh cta
tmux ch® khong phai cia screen). Sy khac biét duy nhat vé mat 1énh 1a ta sé si dung ctr1 + Dau
cach dé danh dau phan dau ctia vung chon va ait + w dé sao chép van ban da chon.

Tuy chinh tmux

Cac tép cdu hinh cho tmux thwong nam & /etc/tmux.conf va ~/.tmux.conf. Khi bat dau, tmux
s& cung cap cac tép nay néu chdng ton tai. Ngoai ra con cé mot khd ndang khac l1a bat dau tmux véi
khéa chuyén -f dé cung cap tép cau hinh thay thé. Ta c6 thé tim thdy vi du vé tép cidu hinh tmux
tai /usr/share/doc/tmux/example_tmux.conf. M&c do tuy chinh ma ta c6 thé dat dwoc thye sy
rat cao. Mot s6 diéu chung ta c6 thé 1am bao gom:

 Thay d6i khda tién to

# Change the prefix key to C-a
set -g prefix C-a

unbind C-b

bind C-a send-prefix

 Dat thém t6 hgp phim cho cta s6 cao hon 9

# Some extra key bindings to select higher numbered windows
bind F1 selectw -t:10
bind F2 selectw -t:11

338 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.5 Tao, theo d&i va cham dirt cac Tién trinh

bind F3 selectw -t:12

DE c6 danh sach day dua tat cd cac lién két, hdy nhdp ctr1 + b-2 (nhdn g dé thoat) hodc tham khao
trang huéng dan.
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Bai tdp Huéng dan

Hay cho biét cac cdu 1énh/tinh ndng nao sau day twong wng véi GNU Screen, tmux hodc ca hai:

Tinh nang/Cau 1énh Man hinh GNU tmux
Tién t6 1énh mac dinh 1a ctr1 + a

M6 hinh May Khach-Mday Chu

Ngén la ctta s6 dong 1énh gia

Cham dut mot vung ma khong
cham dut cac ctra s6 lién quan

Phién bao gbm cac cta s6

Phién c6 thé dwoc tach ra

1. Hay cai dat GNU Screen trén may tinh cta ban (tén goéi: screen) va hoan thanh cac tac vu sau:

o Khéi dong chuwong trinh. Ban sé s dung 1énh gi?

- Bat dau top.

o S dung tién t0 khda cla screen va mé mot clta sO madi; sau dé, mé /etc/screenrc bang vi.
o Liét ké cdc cra s ¢ cudi man hinh.

o Poi tén cha ctra s6 hién tai thanh vi.

- DGi tén ctra sO con lai thanh top. D€ lam diéu dd, trwde tién hdy hién thi danh sach tit ca cac
cra s6 dé ban c6 thé di chuyén 1én xuéng va chon cta s6 phu hop.

o Kiém tra xem tén clta s6 da duwgc thay déi chwa bang cach hién thi lai tén ctra s6 & cudéi man
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hinh.

- Bay gio, hdy tach phién ra va dé screen tao mot phién mdi cé tén ssh.

o Cling tach khoi ssh va dé screen hién thi danh sach cac phién.

- Bay gio, hdy dinh vao phién dau tién bang cach st dung PID ctia no.

- Ban nén quay lai c¥a s6 hién thi top. Chia ctra s6 theo chiéu ngang va di chuyén dén vung
trong maoi.

- D€ screen liét ké tat ca cac cra s6 va chon vi dé hién thi trong vung trong mai.

- Bay gio, hdy chia vung hién tai theo chiéu doc, di chuyén vao vung tréong mdi dugc tao va
lién két n6 véi mot cira s6 hoan toan mdai.

o Cham dwt tat cd cac vung ngoai trir vung hién tai (hdy nhé rang, mac du da cham dut cac
vung nhung cdc cta s6 van con hoat dong). Sau do, thoat khoi tat cd cac clra s6 clia phién
hién tai cho dén khi phién d¢ két thuc.

> Cubi cung, yéu cau screen liét ké cac phién cia né mot 1an nita, chdm dit phién ssh con lai
bang PID va kiém tra xem c6 thyc sw 1a khong con phién nao nita hay khéng.

2. Hay cai dat tmux trén mday tinh ctia ban (tén géi: tmux) va hoan thanh céc tac vu sau:

- Khdi ddng chwong trinh. Ban sé s dung lénh gi?
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- Bat dau top (hdy luvu y—trong vai gidy —tén cda ctta s6 thay doi thanh top trong thanh
trang thai):

o St dung tién t6 chinh cda tmux, m& mdt cra s6 mdi; sau dd, tao ~/ . tmux . conf bing cach st
dung nano:

o Chia do6i ca s6 theo chiéu doc va gidm kich thuwdc clia ngén vira tao mot vai lan:

- DOi tén cda cra s6 hién tai thanh text editing; sau d6, yéu cau tmux hién thi danh sach
tat ca cac phién cta no:

- Di chuyén dén ca s6 dang chay top va quay lai c¥a s6 hién tai bang cuing mat t6 hgp phim:

- Tach khéi phién hién tai va tao mot phién mdi c6 tén la ssh va tén cira s6 cda no la ssh
window:

o Cling tach khoi phién ssh va dé tmux hién thi lai danh sach cac phién:

================================================== T thoi diém nay
tré di, bai tap sé yéu ciu ban st dung may tir xa dé két n6i ssh véi may chi
lvu trit cuc bo cia ban (may 4o hoan toan hgp 1é va co6 thé sé rat hitu ich).
Hay ddm bao rang ban da cai dat va chay openssh-server trén may cuc bd
cia minh va it nhat 1a openssh-client da dugc cai dat trén may tir xa.

NOTE

- Bay gio, hdy khdi dong mdt may tir xa va két noi qua ssh véi may chu cyc bd cta ban. Khi
két noi da dugc thiét 1ap, hdy kiém tra cac phién tmux:
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o

o

Trén may chu tu xa, hdy dinh phién ssh theo tén:

Quay lai may cuc b0 ctia ban, hdy dinh vao phién ssh theo tén dé€ dam bao két néi vai may
chu tir xa sé bi ngat trudc:

Hién thi tat ca cac phién dé lya chon va chuyén dén phién dau tién ctia ban ([@]). Sau do,
hdy chdm dut phién ssh theo tén:

Cudi cung, tach khoéi phién hién tai va chdm dut né theo tén:
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. o ~ rd ~

Bai tap Mo rong

1. Ca screen va tmux déu cé thé vao ché do6 dong 1énh thong qua tién t6 lénh + : (chung ta da thay
mot vi du ngan gon véi tmux). Hay tim hiéu va thyc hién cac tac vu sau trong ché do dong 1énh:

> Pua screen vao ché dd sao chép:

o Budc tmux d6i tén cra s6 hién tai:

- Budc screen dong tat ca cac clra s6 va két thic phién:
o Budc tmux chia mot khung thanh hai:

o BuOc tmux chdm dut cita s6 hién tai:

2. Khi vao ché d¢ sao chép trong screen, khong chi c6 cdc phim mii tén va phim rgur hodc pgoown
dé diéu hudng cra s6 hién tai va b6 dém cudn ngugc ma con co trinh chinh sta toan man hinh
giong vi. Bang cach s dung trinh chinh st¥a nay, hdy thuc hién cac tac vu sau:

- Echo supercalifragilisticexpialidocious trong ctta s6 dong lénh screen:

> Sao chép nam ky tu lién ti€p (tw trai sang phai) & dong ngay phia trén cta con tro:

o Cuoi cung, dan lai ving da chon (stice) vao ddu nhac 1énh:

3. Gia s ban muon chia sé phién tmux (our_session) vGi nguwoi dung khac. Ban di tao 6 néi
(/tmp/our_socket) vdi cac quyén phu hop dé ca ban va nguoi dung khac déu cé thé doc va ghi
dugc. Can dap wng hai diéu kién nao khac dé nguoi dung thit hai cé thé dinh thanh cong phién
thong qua tmux -S /tmp/our_socket a -t our_session?
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Tom tat
Trong bai hoc nay, ching ta di hoc vé bo ghép kénh cita s6 dong lénh néi chung va GNU Screen va
tmux noéi riéng. Cac khai niém quan trong can nhé bao gom:
 Tién td 1énh: screen s dung ctr1 + a + Ky ty; tmux, ctrl + b + _Ky tu.
« Cdu truc cla phién, ctra s6 va phéan chia ctra s6 (vung hodc ngén).
* Ché do sao chép.
» T4ch phién: mot trong nhitng tinh nang manh nhat cia b ghép kénh.
Caclénh dugc dung trong bai hoc nay:
screen

Bat dau mot phién screen.

tmux

Bat dau mot phién tmux.
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Pap an Bai tdp Huéng dan

Hay cho biét cac cdu 1énh/tinh ndng nao sau day twong wng véi GNU Screen, tmux hodc ca hai:

Tinh nang/Cau 1énh Man hinh GNU tmux

Tién t6 1énh mac dinh 14 ctr1 + a X

Mo hinh M4y Khach-May Chu X

Ngén la ctta s6 dong 1énh gia X

Cham dut mot vung ma khong x
cham dut (cac) cra so lién quan

Phién bao gbm cac cta s6 X X

Phién c6 thé dwoc tach ra X X

1. Hay cai dat GNU Screen trén may tinh cta ban (tén goéi: screen) va hoan thanh cac tac vu sau:

o

Khai dong chuong trinh. Ban sé s& dung 1énh gi?
screen

Bat dau top.

top

St dung tién t6 khéa cia screen va mé mot cra s6 méi; sau dé, mé /etc/screenrc bang vi.
ctrl + a-c

sudo vi /etc/screenxc

Liét ké cac clta s6 & cudi man hinh.

Ctrl + a-w

DPoi tén ciia ca s6 hién tai thanh vi.

ctrl + a-a. Sau d6, chung ta phai g6 vi va nhan enter.

Dai tén clra sO con lai thanh top. Dé lam diéu dé, trwdce tién hay hién thi danh sach tat ca cac
cta s6 dé ban c6 thé di chuyén 1én xuéng va chon cta s6 phu hgp.
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o

Truwdc tién, hdy nhap ctr1 + a--. Sau do, s& dung cac phim mii tén dé danh dau ctta s6 c6 noi
dung @ bash va nhan enter. Cu6i cung, nhap ctr1 + a-a, nhap top va nhan enter.

Kiém tra xem tén c¥a s6 dd duogc thay d6i chwa bang cach hién thi lai tén cta s6 & cudi man
hinh.

Ctrl + a-w

Bay gio, hay tach phién ra va dé screen tao mot phién méi c6 tén ssh.
ctrl + a-d screen -S "ssh" vanhan enter.

Cling tdch khéi ssh va dé screen hién thi danh sach cac phién.

ctrl + a-d Screen -1list hodc screen -1s.

Bay gi®, hay dinh vao phién dau tién bang cach s dung PID cida no.
screen -r PID-OF-SESSION

Ban nén quay lai ctra s6 hién thi top. Chia cta s6 theo chiéu ngang va di chuyén dén ving
trong mai.

Ctrl + a-s

Ctrl t a-Tab

Dé screen liét ké tit ca cac ctra s6 va chon vi dé hién thi trong vung trong méi.

St dung ctr1 + a- dé hién thi tit ca cac cira s6 dé lwa chon, danh ddu vi va nhan enter.

Bay gio, hady chia vung hién tai theo chiéu doc, di chuyén vao vung tréong mdi dugc tao va
lién két n6 voi mot cira s6 hoan toan mdai.

Ctrl t a- |
Ctrl + a-Tab
ctrl + a-c

Cham dut tat ca cac vung ngoai trit vung hién tai (hdy nhd rang, méc du di cham dat céc
vung nhung cac cra s6 van con hoat dong). Sau do, thoat khoi tat cd cac clra sO cla phién
hién tai cho dén khi phién do két thuc.

ctrl + a-q.exit (dé thoat khéi Bash). snift + :,sau dd, g0 quit va nhan enter (d€ thoat vi). Sau

Version: 2023-10-16 | Dugc cap phép theo CC BY-NC-ND 4.0. | learning.lpi.org


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d& 103: Cac Iénh GNU va Unix

d6, hay go exit (d€ thoat khéi vé Bash bén dudi) g (dé két thic top); sau dd, hay go exit (dé
thoat khoi vo Bash bén dudi).

Cubi cung, yéu cau screen liét ké cac phién ctia né mot lan nira, chdm dut phién ssh con lai
bang PID va kiém tra xem c6 thyc sy 1a khong con phién nao nita hay khéng.

screen -listorscreen -1s
screen -S PID-OF-SESSION -X quit

screen -listor screen -1s

2. Hay cai ddt tmux trén mdy tinh ctia ban (tén géi: tmux) va hoan thanh céc tac vy sau:

o

Khéi dong chuwong trinh. Ban sé st dung 1énh gi?
+ tmux

Bat dau top (hay lvu y—trong vai gidy —tén cda cra s6 thay doi thanh top trong thanh
trang thai):

top

St dung tién té chinh cda tmux, mé& mdt cra s6 mdi; sau dd, tao ~/ . tmux. conf bing cach st
dung nano:

ctrl + b-c nano ~/.tmux.conf

Chia déi ctra s6 theo chiéu doc va gidm kich thudc cia ngdn vira tao mot vai lan:
Ctrl * b-"

Ctrl + b-Ctrl + .

D6i tén cha cra s6 hién tai thanh text editing; sau dd, yéu cau tmux hién thi mot danh
sach véi tat ca cac phién cta no:

ctrl + b-, . Sau do, chung ta sé cung cap tén mdi va nhan enter. ctr1 + b-s hodc tmux 1s.
Di chuyén dén clra s6 dang chay top va quay lai c¥a s6 hién tai bang cuing mot t6 hgp phim:
ctrl + b-n hodcC ctrl + b-p

Tach khoi phién hién tai va tao mot phién mdi c6 tén 1a ssh véi tén ctra s6 1a ssh window:
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ctrl + b-d tmux new -s "ssh" -n "ssh window"
o Cling tach khoi phién ssh va dé tmux hién thi lai danh sach céac phién:

ctrl + b-d tmux 1s

==============s==s===s==s==s===s==s=============== TU thoi diém nay
trd di, bai tap sé yéu cau ban st dung may tir xa dé két noi ssh véi may chi
lvu trit cuc bo cda ban (may do hoan toan hop 1é va cé thé sé rat hitru ich).
Hay ddm bao riang ban da cai dat va chay openssh-server trén may cuc bd
cia minh va it nhat 1a openssh-client da dugc cai dat trén may tur xa.

NOTE

- Bay gio, hay khdi dong mdt may tir xa va két noi qua ssh véi may chi cuc bd cia ban. Khi
két noi da dugc thiét 1ap, hdy kiém tra cac phién tmux:

Trén mday chu tr xa: ssh local-username@local-ipaddress. Sau khi két noi véi may cuc
bo: tmux 1s.

o Trén mdy chu tir xa, hdy dinh phién ssh theo tén:
tmux a -t ssh (aco thé dugc thay thé bang at hoac attach).

> Quay lai may cuc bo cia ban, hdy dinh vao phién ssh theo tén dé ddm bao két noi vi may
chu tir xa sé bi ngat trudc:

tmux a -d -t ssh(acd thé dugc thay thé bang at hodc attach).

- Hién thi tit ca cac phién dé lya chon va chuyén dén phién dau tién cda ban ([@]). Sau do,
hudy phién ssh theo tén:

Nhap ctr1 + b-s, S& dung cac phim mii tén dé danh diu phién @ va nhan enter tmux kill-
session -t ssh.

> Cu6i cung, tdch khéi phién hién tai va cham dt n6 theo tén:

ctrl + b-d tmux kill-session -t Q.
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Dap an Bai tap Ma& rong

1. Ca screen va tmux déu cé thé vao ché do6 dong 1énh thong qua tién t6 lénh + : (chung ta da thay
mot vi du ngan gon véi tmux). Hay tim hiéu va thyc hién cac tac vu sau trong ché do dong 1énh:

> Pua screen vao ché dd sao chép:
ctrl + a-: —sau do go copy.
o Budc tmux doi tén cra sO hién tai:
ctrl + b-: —sau do go rename-window.
- Budc screen dong tat ca cac clra so va két thuc phién:
ctrl + a-: —sau do g6 QUit.
o Bu@c tmux chia mft khung thanh hai:
ctrl + b-: —sau do go split-window.
> Budc tmux cham dut cta so hién tai:
ctrl + b-: —sau do go kill-window.

Khi vao ché do sao chép trong screen, ban khong chi c6 thé st dung cac phim mii tén va rqup
hoac rgoown dé dieu hudng clra s6 hién tai va bd dém cudn lui ma con c6 kha nang st dung mot
trinh chinh stta toan man hinh giong nhu vi. Bang cach s& dung trinh chinh stta nay, hay thyc
hién céc tac vu sau:

- Bao lai supercalifragilisticexpialidocious trong ctta s6 dong lénh screen cta ban:
echo supercalifragilisticexpialidocious

- Bay gio, sao chép nam ky tu lién ti€p (tr trai sang phdi) trong dong ngay phia trén con trd
cda ban:

Chuing ta vao ché do sao chép: ctr1 + a-[ hodc ctr1 + a-: rdigd copy.Sau do, dichuyén dén dong
trén bang cach s dung k va nhan space dé ddnh dau viéc bat dau vung chon. Cudi cung, di
chuyén vé phia trudc bon Ky ty bang cach st dung 1 va nhin lai space dé danh dau két thuc
vung chon.

o Cudi cung, dan vung chon (stice) tréd lai vao dau nhac Iénh:

Ctrl + a-]

| Brofesons learning.lpi.org | Dugccap phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.5 Tao, theo d&i va cham dirt cac Tién trinh

3. Gid s ban muén chia sé phién tmux (our_session) vdi nguoi dung khac. Ban di tao 6 noi
(/tmp/our_socket) véi cac quyén phu hgp dé cad ban va nguoi dung khac déu cé thé doc va ghi
dugc. Can dap wng hai diéu kién nao khac dé nguoi dung thi hai cé thé dinh thanh cong phién
thong qua tmux -S /tmp/our_socket a -t our_session?

Ca hai nguoi dung phai c6 mot nhém chung, vi du nhw multiplexer. Sau d6, ban cling sé phai
thay d6i 6 n6i theo nhém dé: chgrp multiplexer /tmp/our_socket.
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103.6 Stra ddi U'u tién thuc hién Tién trinh

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.6

Khoi lwgng
2

Cac linh vwe kién thirc chinh
¢ Biét murc dd wu tién mac dinh ctda céng viéc duogc tao.
¢ Chay mot chuong trinh cé mic do wu tién cao hon hoac thap hon mac dinh.
+ Thay d6i mirc d6 wu tién ctia mét tién trinh dang chay.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* nice
¢ ps
* renice

* top
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103.6 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.6 Stra d6i Uu tién thyc hién Tién trinh
Bai: 1trén1

Gigi thigu
Cac hé diéu hanh c6 thé chay nhiéu tién trinh cing mét lic dugc goi 1a hé thong da nhiém hoéc da
X ly. Trong Kkhi tinh dong thoi thye sy chi xdy ra khi ¢é sdn nhiéu don vi xt Iy thi ngay ca cac hé
thong bd x& 1y don 1é cling cé thé bat chuwdc duge tinh dong thoi nay bang cach chuyén doéi that
nhanh gitta c4c tién trinh. K§ thuat nay cling dugc st dung trong cac hé thong cé nhiéu CPU twong
duong hodc hé thong da bo xit ly doéi xieng (SMP), véi diéu kién 1a s6 lwgng tién trinh dong thoi tiém
nang phai vugt xa s6 lwgng don vi b x Iy c6 san.

Trén thuyc té, chi c6 mot tién trinh c6 thé diéu khién CPU tai mét thoi diém nhit dinh. Tuy nhién,
hau hét cac hoat dong cida tién trinh 1a cdc l0i goi hé théng, nghia 1a tién trinh dang chay sé chuyén
quyeén kiém soat CPU sang tién trinh ctia hé diéu hanh dé né thyc hién thao tac dugc yéu cau. Cac
phién goi hé thong sé phu trach tat ca céc giao tiép gitta cac thiét bi nhw phan bo bo nhd, doc va
ghi trén hé thoéng tép, in van ban trén man hinh, twong tac nguoi dung, chuyén mang, v.v. Viéc
chuyén quyén diéu khién CPU trong khi goi hé thong cho phép hé diéu hanh quyét dinh sé tra lai
quyeén kiém soat CPU cho tién trinh trudc d6 hay trao né cho mat tién trinh khac. Vi cac CPU hién
dai c6 thé thyc thi cac 1énh nhanh hon nhiéu so véi téc do giao tiép clia cac phan cieng ngoai vi véi
nhau, mot tién trinh kiém sodt mai cé thé thyc hién nhiéu céng viéc cia CPU trong khi cac phan
ho6i phan cing dugc yéu cau trude do van chwa kha dung. D€ ddm bao khai théc t6i da CPU, cac hé
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diéu hanh da xt 1y sé gitt mot danh sach dong gom cac tién trinh dang hoat dong cho téi "lugt" dé
st dung CPU. Mac du ching cho phép cai thién dang ké thoi gian st dung CPU nhung néu chi dua
vao 10i goi hé thong dé chuyén doi gitta cac tién trinh thi hiéu suat da nhiém sé khong dat duwgc
mot cach théa dang. Mot tién trinh khong thyc hién 16i goi hé thong nao cé thé kiém soat CPU vo
thoi han. Pay 1a ly do tai sao cac hé diéu hanh hién dai cling mang tinh vu tién, nghia la mot tién
trinh dang chay c6 thé dugc dua trd lai hang dgi dé mot tién trinh quan trong hon cé thé kiém
soat CPU ngay cd khi tién trinh dang chay dé chua thuc hién mét 16i goi hé thong nao.

Trinh Lap Lich Biéu Linux

Vi tu cach 1a mot hé diéu hanh da x@ 1y mang tinh wu tién, Linux c6 trién khai mét trinh lap lich
biéu (Linux Scheduler) dé t6 chitc hang dgi danh cho céc tién trinh. Chinh xac hon, trinh 1ap lich
biéu cling quyét dinh xem ludng dang xép hang doi nao sé duwgc thuc thi—mot tién trinh cé thé
phan nhanh ra nhiéu luéng doc lap. Tuy nhién, tién trinh va luéng la cac thuat ngit cé thé hoan
d6i cho nhau trong ngi cdnh nay. Moi tién trinh déu c6 hai thudc tinh can thiép vao viéc lap lich
biéu cla no: chinh sdch lap lich biéu va wu tién ldp lich biéu.

C6 hai loai chinh sach 1ap lich biéu chinh: chinh sdch thoi gian thuc va chinh sdch thong thwong.
Cac tién trinh theo chinh sach thoi gian thuc sé dwoc 1én lich tryc tiép theo cac gia tri wu tién cta
chung. Néu mot tién trinh quan trong hon da san sang chay, mdt tién trinh dang chay it quan
trong hon sé phai "nhuong" va tién trinh c6 mitc wu tién cao hon sé kiém soat CPU. Mot tién trinh
c6 mitc wu tién thap hon sé chi gianh dwgc quyén kiém soat CPU néu cac tién trinh cé mic wu tién
cao hon khéng hoat dong hodc dang chd phan hoéi ciia phan cing.

Bat ky tién trinh thoi gian thyc nao cling c6 mic dd wu tién cao hon mot tién trinh thong thuwong.
La mot hé diéu hanh c6 muc dich phé thong, Linux chi chay mot vai tién trinh thoi gian thye. Hau
hét cac tién trinh (bao gobm cd chwong trinh hé thong va nguoi dung) déu chay theo cac chinh sach
1ap lich biéu thong thuong. Cac tién trinh thong thuong thuwong c6 cing maot gia tri wu tién, nhung
cac chinh sach thong thuwong cé thé xac dinh cac quy tac wu tién thuc thi bang cach st dung mot
thudc tinh tir tién trinh khac 1a gia tri nice. P& trdnh nham 1an véi cac wu tién dong bat nguodn tir
cdc gia tri nice, cac wu tién 1ap lich biéu thudng dugc goi la cac wu tién 14p lich biéu tinh.

Trinh 14p lich biéu Linux c6 thé dwgc cidu hinh theo nhiéu cach khac nhau va thim chi con cé
nhiéu cach phic tap hon @é thiét 1ap mitc do wu tién, nhung nhitng khai niém co ban nay van sé
ludn dugc ap dung. Khi kiém tra va diéu chinh tién trinh 1ap lich biéu, diéu quan trong can luwu y
la chi cac tién trinh theo chinh sach 1ap lich biéu thong thwong maéi bi &nh hudng.

U'u tién Poc

Linux danh cdc mtrc d0 wu tién tinh tir 0 dén 99 cho céc tién trinh thoi gian thuc va cac tién trinh
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binh thuwong dugc gan cho cac mirc do wu tién tinh tir 100 dén 139, nghia la cé 39 muc d) wu tién
khac nhau cho cdc tién trinh thong thuong. Gia tri thdp hon cé nghia la wu tién cao hon. Mutc do
wu tién tinh cla mot tién trinh dang hoat dong c6 thé dugc tim thay trong tép sched nam trong
thu muc twong ng cia né bén trong hé thong tép /proc:

$ grep Aprio /proc/1/sched
prio : 120

Nhu duwgc minh hoa trong vi dy, dong bat dau bang prio da dwa ra gia tri wu tién cida tién trinh
(tién trinh PID 1 1a tién trinh init hodc systemd - tién trinh dau tién ma hat nhan khéi dong trong
qua trinh khéi tao hé thong). Mi&c wu tién tiéu chudn cho cac tién trinh thong thudng 1a 120; do do,
no cé thé gidm xudéng 100 hodc tang 1én 139. Ta c6 thé xadc minh mic dd wu tién cha tat ca cac tién
trinh dang chay bang 1énh ps -Al hoac ps -el:

$ ps -el

FS UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD

4 S 0 1 @ 0 80 © - 9292 - ? 00:00:00 systemd
4 S 0 19 1 o 8 0 - 8817 - ? 00:00:00 systemd-journal
4S 104 61 1 0 80 0 - 64097 - ? 00:00:00 rsyslogd
4S 0 63 1 0 80 0 - 7244 - ? 00:00:00 cron

1S 0 126 1 0 80 © - 4031 - ? 00:00:00 dhclient
4 S @ 154 1 © 80 © - 3937 - pts/0 00:00:00 agetty

4 S ®@ 155 1 0 8 © - 3937 - pts/1 00:00:00 agetty

4 S @ 156 1 © 80 © - 3937 - pts/2 00:00:00 agetty

4 S @ 157 1 0 8 © - 3937 - pts/3 00:00:00 agetty

4 S 0 158 1 © 80 © - 3937 - console 00:00:00 agetty

4 S @ 160 1 0 80 0 - 16377 - ? 00:00:00 sshd

4 S © 280 @ © 80 © - 5301 - ? 00:00:00 bash

@R ®@ 392 280 © 80 @ - 7221 - ? 00:00:00 ps

Cot PRI cho biét mirc o wu tién tinh dwoc chi dinh béi hat nhan. Tuy nhién, hdy lwu y rang gia tri
wu tién dugc hién thi bdi ps khac véi gia tri thu dugc trong vi du trude. Vi nhiéu ly do tién 1&, mic
do6 wu tién duoc hién thi theo ps sé nam trong khodng tir -40 dén 99 theo méac dinh. Do dd, mutc do
wu tién thye té dugce tinh bang cach cong 40 vao mic d6 (cu thé 1a 80 + 40 = 120).

Chung ta cling c6 thé theo ddi lién tuc cac tién trinh hién dang dugc quan 1y bdi nhan Linux bang
chuwong trinh top. Nhu véi ps, top cling hién thi gia tri wu tién theo mat cach riéng. Dé gitp xac
dinh céc tién trinh thoi gian thuc dé dang hon, top sé trir gia tri vu tién di 100, tir d6 1am cho tat
cd cdc wu tién thoi gian thyc trd thanh s6 dm véi mot s6 &m hodc Ky ty rt dé xac dinh chung. Do
dd, mirc d0 wu tién thong thuong duwgc hién thi theo top c¢é pham vi tir 0 dén 39.
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DE biét thém chi tiét tir 1énh ps, ta c6 thé s dung cac tuy chon b6 sung. Hiy cung
so sanh dau ra tu lIénh nay véi dau ra tr vi du trudec:
NOTE

$ ps -e -o user,uid,comm,tty,pid,ppid,pri, pmem,pcpu --soxrt=-pcpu | head

Do "Nice" ctia Quy Trinh

Mobi mot tién trinh binh thuwdng déu bt dau vdi gia tri nice mic dinh 1a 0 (wu tién 120). Cai tén nice
xudt phat tir y twdng rang cdc tién trinh “t6t bung hon” sé cho phép céc tién trinh khéc chay trudc
ching trong mot hang doi thyc thi. S6 nice nam trong khodng tir -20 (it nice, wu tién cao) dén 19
(nice hon, wu tién thap). Linux cling cho phép ta gan céc gia tri nice khac nhau cho cac luéng trong
cung mot tién trinh. Cot NI trong dau ra ps cho biét gia tri nice bang s6.

Chi siéu nguoi dung mai cé thé gidm mic do nice cla tién trinh xudng duwdi 0. Ta cé thé bat dau
mot tién trinh véi mic d6 wu tién khong chuan béang 1énh nice. Theo méc dinh, nice sé thay doi
muc do thanh 10, nhung no cling cé thé dugc chi dinh bang tuy chon -n:

$ nice -n 15 tar czf home_backup.tar.gz /home

Trong vi du nay, Iénh tar dugc thuc thi véi do chinh xdc 1a 15. Lénh renice c6 thé dugc st dung
dé thay d6i mirc d6 wu tién cia mot tién trinh dang chay. Tuy chon -p sé cho biét s6 PID cia tién
trinh dich. Vi du:

# renice -10 -p 2164
2164 (process ID) old priority @, new priority -10

Céc tuy chon -g va -u dugc st dung dé sita doi twong ng tat ca cac tién trinh cia mot nhém hoac
mot nguoi dung cu thé. Véi renice +5 -g users, tinh nice cda cac tién trinh do nguoi dung ctia
nhém users s& hitu sé dwgc nang 1én nam lan.

Bén canh renice, mitc d6 wu tién cla cac tién trinh c6 thé dugc sita d6i bang cac chuwong trinh
khac nhu top. Trén man hinh chinh trén cung, dé chuin cta tién trinh cé thé dugc stta doi bang
cach nhan r va sau d6 la so PID cuda tién trinh:

top - 11:55:21 up 23:38, 1 user, load average: 0,10, 0,04, 0,05

Tasks: 20 total, 1 running, 19 sleeping, @ stopped, @ zombie

%Cpu(s): ©,5us, 0,3 sy, 0,0 ni, 99,0 id, ©,0 wa, 0,2 hi, 0,0 si, 0,0 st
KiB Mem : 4035808 total, 774700 free, 1612600 used, 1648508 buff/cache
KiB Swap: 7999828 total, 7738780 free, 261048 used. 2006688 avail Mem
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PID to renice [default pid = 1]

PID
1
15
21
22
23
24
25

USER
root
root
root
message+
root
root
root

PR
20
20
20
20
20
20
20

NI

S © 06 0 0 &

VIRT
74232
67436
61552
43540
45652
45648
45648

RES
7904
6144
5628
4072
6204
6276
6272

SHR
6416
5568
5000
3620
4992
5068
5060

Thong bao PID to renice [default pid =

%CPU
0,000
0,000
0,000
0,000
0,000
0,000
0,000

n v » K ©® "  n

%MEM
0,196
0,152
0,139
0,101
0,154
0,156
0,155

S © 06 06 8

TIME+

:00.
100.
:00.
:00.
:00.
:00.
:00.

12
03
01
03
06
06
06

COMMAND

systemd
systemd-journal
systemd-logind
dbus-daemon
wickedd-dhcp4
wickedd-auto4
wickedd-dhcp6

1] sé xudt hién vdi tién trinh dwgc liét ké dau tién
dugc chon theo méc dinh. Dé thay déi mitc do wu tién cia mot tién trinh khac, hdy nhip PID cta
tién trinh dé réi nhan Enter. Sau d6, thong bdo Renice PID 1 to value sé xuat hién (véi s6 PID
dugc yéu cau) va ta c6 thé gan mot gia tri nice mai.
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Bai tdp Huéng dan

1. Trong mot hé thong da nhiém mang tinh wu tién, diéu gi sé xay ra khi mdt tién trinh cé mirc wu
tién thap hon dang chiém b x& 1y va mot tién trinh c6 mc wu tién cao hon dang duwoc xép
hang dé doi dugc thuc thi?

2. Hay xem man hinh top sau:

top - ©08:43:14 up 23 days, 12:29, 5 users, load average: 0,13, 0,18, 0,21
Tasks: 240 total, 2 running, 238 sleeping, @ stopped, @ zombie
%Cpu(s): 1,4 us, 0,4 sy, 0,0 ni, 98,1 id, 0,0 wa, 0,0 hi, 0,0 si, 0,0 st
MiB Mem : 7726,4 total, 590,9 free, 1600,8 used, 5534,7 buff/cache
MiB Swap: 30517,0 total, 30462,5 free, 54,5 used. 5769,4 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM  TIME+ COMMAND

1 root 20 0 171420 10668 7612 S 0,0 0,1 9:59.15 systemd
2 root 20 © 0 0 S 0,0 0,0 0:02.76 kthreadd

3 root 0 -20 0 0 I 0,06 0,0 0:00.00 rcu_gp

4 root 0 -20 @ © 0I 0,0 0,0 0:00.00 rcu_par_gp

8 root 0 -20 0 0 I 0,0 0,0 0:00.00 mm_percpu_wq
9 root 20 © 0 0 @S 0,0 0,0 0:49.06 ksoftirqd/Q

10 root 20 0O ] ] I 0,0 0,0 18:24.20 rcu_sched
11 root 20 0 0 0 I 0,0 0,0 0:00.00 rcu_bh
12 root rt 0 0 0 S 0,0 0,0 0:08.17 migration/O
14 root 20 0 0 0 S 0,0 0,0 0:00.00 cpuhp/@
15 root 20 © @ 0 ©0S 0,0 0,0 0:00.00 cpuhp/1
16 root rt 0 ] ] S 0,0 0,0 ©:11.79 migration/1
17 root 20 0 0 0 S 0,0 0,0 0:26.01 ksoftirqd/1
PID nao c6 uu tién thoi gian thyc?
3. Hay xem danh sach ps -el sau:

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD

4S © 1 0080 0 - 42855 - ? 00:09:59 systemd

1S 0 2 0080 0 - 0 - ? 00:00:02 kthreadd

11 0 3 2 0 60 -20 - 0 - ? 00:00:00 rcu_gp

1S 0 9 20380 0 - 0 - ? 00:00:49 ksoftirqd/o

11 0 106 2080 0 - 0 - ? 00:18:26 rcu_sched
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1I 0 11
1S 0 12
1S o 14
5S 0 15

20
20
20
20

80 0 - 0 - ?
-40 - - 0 - ?
80 0 - 0 - ?
80 0 - 0 - ?

PID nao cé muirc wu tién cao hon?

4. Sau khi c6 gang dat lai gia tri nice cho mot tién trinh véi renice, 16i sau da xay ra:

$ renice -10 21704

00:00:00 rcu_bh
00:00:08 migration/@
00:00:00 cpuhp/0
00:00:00 cpuhp/1

renice: failed to set priority for 21704 (process ID): Permission denied

Nguyén nhan gay ra 16i nay la gi?
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Bai tap Md rong

1.

Viéc thay d6i mirc d6 wu tién cta tién trinh thuong dugce yéu cau khi mot tién trinh chiém qua
nhiéu thoi gian cda CPU. Khi st dung ps vdi cac ty chon tiéu chuin dé in tat cd cac tién trinh
hé théng ¢ dinh dang dai, c& - -sort nao sé sap xép cdc tién trinh theo muirc st dung CPU theo
th tu tang dan?

Lénh schedtool c6 khd nang dat tat ca cac tham s6 1ap lich biéu CPU ma Linux c6 kha nang
thue thi hodc hién thi théng tin cho cac tién trinh nhat dinh. Lam thé nao dé no c6 thé dugc st
dung dé hién thi cac tham s6 1ap lich biéu cta tién trinh 1750? Ngoai ra, lam cach nao dé s&
dung schedtool dé thay déi tién trinh 1750 thanh tién trinh thoi gian thyc véi mie dé wu tién
-90 (nhu dugc hién thi béi top)?
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Tom tat
Bai hoc nay da trinh bay cach Linux phan bo thoi gian cia CPU cho cdc tién trinh né quan ly. Dé
ddm bdo hiéu sudt t6t nhat, cic tién trinh quan trong hon phai vuet qua cac tién trinh it quan
trong hon. Bai hoc da di qua cac budc sau:

» C4c khdai niém co ban vé hé théng da x ly.

e Trinh l4p lich biéu tién trinh 1a gi va cach Linux trién khai nd.

» Uu tién ctia Linux 1a gi, gia tri "nice" va muc dich ctia chung.

» Cach doc va gii thich c4dc wu tién cuda tién trinh trong Linux.

+ Cach thay d6i mi&c d6 wu tién cia mot tién trinh trudc va trong khi thyc hién.
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Pap an Bai tdp Huéng dan

1. Trong mot hé thong da nhiém mang tinh wu tién, diéu gi sé xay ra khi mdt tién trinh cé mirc wu
tién thap hon dang chiém b x& 1y va mot tién trinh c6 mc wu tién cao hon dang duwoc xép

hang dé doi dugc thuc thi?

Qua trinh c6 muc wu tién thap hon sé tam dirng va thay vao dé, qua trinh ¢6 mic d wu tién

cao hon sé dugc thyec thi.

2. Hay xem man hinh top sau:

top - ©08:43:14 up 23 days, 12:29, 5 users, load average: 0,13, 0,18, 0,21
Tasks: 24@ total, 2 running, 238 sleeping, @ stopped, @ zombie
%Cpu(s): 1,4 us, 0,4 sy, 0,0 ni, 98,1 id, 0,0 wa, 0,0 hi, 0,0 si, 0,0 st
MiB Mem : 7726,4 total, 590,9 free, 1600,8 used, 5534,7 buff/cache
MiB Swap: 30517,0 total, 30462,5 free, 54,5 used. 5769,4 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
1 root 20 © 171420 10668 7612 S 0,0 ©,1 9:59.15 systemd
2 root 20 0 0 0 S 0,0 0,0 0:02.76 kthreadd
3 root 0 -20 0 0 01 0,0 0,0 0:00.00 rcu_gp
4 root 0 -20 0 0 I 0,0 0,0 0:00.00 rcu_par_gp
8 root 0 -20 0 0 I 0,06 0,0 0:00.00 mm_percpu_wq
9 root 20 O @ 0 ©0S 0,0 0,0 0:49.06 ksoftirqd/Q

10 root 20 O ] ] I 0,0 0,0 18:24.20 rcu_sched
11 root 20 0 0 0 QI 0,0 0,0 0:00.00 rcu_bh
12 root rt 0 ] ] S 0,0 0,0 0:08.17 migration/0@
14 root 20 0 0 0 S 0,0 0,0 0:00.00 cpuhp/0@
15 root 20 0 0 0 S 0,0 0,0 0:00.00 cpuhp/1
16 root rt 0 ] ] S 0,0 0,0 ©:11.79 migration/1
17 root 20 0O ] ] S 0,0 0,0 0:26.01 ksoftirqd/1l
PID nao c6 uwu tién thoi gian thyc?
PIDs 12 va 16.
3. Hay xem danh sach ps -el sau:
F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD
4 S 0 1 ® 0 80 © - 42855 - ? 00:09:59 systemd
1S 0 2 0080 0 - 0 - ? 00:00:02 kthreadd
11 0 3 2 0 60 -20 - 0 - ? 00:00:00 rcu_gp
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1S © 9
11 0 10
11 0 11
1S 0 12
1S o 14
5S © 15

N N NN NN
S © &8 &8 & &

80 0
80 0
80 0
-40

80 0
80 0

- 9 - 2
- 0 - 2
- Q- 2

- - Q- 2
- Q- 2
- Q- 2

PID nao c6é murc wu tién cao hon?

PID 12.

00:00:49 ksoftirqd/o
00:18:26 rcu_sched
00:00:00 rcu_bh
00:00:08 migration/@
00:00:00 cpuhp/0
00:00:00 cpuhp/1

4, Sau khi c6 gang dat lai gia tri nice cho mot tién trinh véi renice, 16i sau da xay ra:

$ renice -10 21704

renice: failed to set priority for 21704 (process ID): Permission denied

Nguyén nhan gay ra 16i nay la gi?

Chi siéu nguoi dung méi c6 thé gidm cac s6 chuan xuong dudi 0.
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Dap an Bai tap Ma& rong

1.

Viéc thay d6i mirc d6 wu tién cta tién trinh thuong dugce yéu cau khi mot tién trinh chiém qua
nhiéu thoi gian cda CPU. Khi st dung ps vdi cac ty chon tiéu chuin dé in tat cd cac tién trinh
hé théng ¢ dinh dang dai, c& - -sort nao sé sap xép cdc tién trinh theo muirc st dung CPU theo
th tu tang dan?

$ ps -el --sort=pcpu

. Lénh schedtool c6 khd ning dat tat cd cac tham sé 1ap lich biéu CPU ma Linux c6 kha ning

thuec thi hodc hién thi théng tin cho cac tién trinh nhat dinh. Lam thé nao dé no c6 thé dugc s
dung dé hién thi cac tham so 1ap lich biéu cda tién trinh 1750? Ngoai ra, lam cach nao dé st
dung schedtool dé thay déi tién trinh 1750 thanh tién trinh thoi gian thyc véi mic d6 wu tién
-90 (nhu dwoc hién thi béi top)?

$ schedtool 1750

$ schedtool -R -p 89 1750

| Powson learning.pi.org | Bugc cap phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 103.7 Tim ki€m Té&p Van ban bang Biéu thirc Chinh quy

Linux
Professional
Institute

103.7 Tim kiém Tép Van ban bang Biéu thirc Chinh quy
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.7

Khoi lwgng
3

Cac linh vwe kién thirc chinh
* Tao cac biéu thitc chinh quy don gidn chita mdt s6 phan t& ky hiéu.
* Hiéu su khac biét gitta cac biéu thitc chinh quy co ban va mé rong.
* Hiéu cac khai niém veé ky ty dac biét, 16p ky ty, bo dinh lwgng va neo.

+ S dung cac cong cu biéu thitc chinh quy dé thuc hién tim kiém théng qua hé théng tép hoéac
noi dung tép.

* S dung biéu thitc thong thwong dé xda, thay déi va thay thé van ban.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung

* grep

* egrep

» fgrep

* sed

* regex(7/)

Linux
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103.7 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.7 Tim kiém Tép Van ban bang Biéu thitc
Chinh quy

Bai: 1 trén 2

Gigi thigu
Cac thuat toan tim kiém theo chudi dwgc st dung rong rai bdi nhiéu tac vu x ly dit liéu dén muiic
cac hé diéu hanh twong tw nhu Unix con c6 mot cach trién khai riéng di trd nén vo cung pho bién
la Biéu thitc chinh quy, thuong dugc viét tat 1a REs (Regular expressions). Biéu thitc chinh quy bao
gom cac chudi ky tu tao thanh mot miu chung duwgc st dung dé dinh vi va déi khi 1a sita d6i mot
chudi tuwong ng trong mot chudi ky ty 16n hon. Biéu thitc chinh quy mé rong dang ké cac kha
nang sau:

* Viét quy tac phan tich ci phéap cho cac yéu cau trong may cht HTTP, dac biét 1a nginx.
* Viét cac tép 1énh chuyén do6i bo dir liéu dya trén van ban sang mot dinh dang khac.
¢ Tim kiém cdc su kién duwgc quan tdm trong cac muc nhat ky hoac tai liéu.
 Loctailiéu danh dau, gitt ndi dung ngit nghia.
Biéu thitc chinh quy don gidn nhat chita it nhit mot nguyén tit. Mot nguyén t& (dwoc dat tén nhw

vay vi no la thanh phan co ban cia mot biéu thirc chinh quy) chi 1a mét ky tw c6 thé cé hodc khong
c6 y nghia gi dac biét. Hau hét cac ky tu thong thuong déu kha rd rang va sé gitt nguyén nghia den,
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trong khi cé mot s6 ky tu cé thé mang nhitng y nghia dédc biét: . (ddu chdm):: Nguyén ti khdp véi
bat ky ky tw nao. A (ddu mi):: Nguyén t& khép véi dau dong. $ (dau do la):: Nguyén t& khép véi
cudi dong.

Vi du: biéu thic chinh quy bc (dwgc tao bdi cac nguyén t& chit 1a b va c) cé thé dugc tim thay
trong chudi abcd, nhung lai khéng thé dugc tim thiy trong chubi alcd. Mat kKhac, ta c6 thé tim
thay biéu thitc chinh quy . c trong ca hai chudi abcd va alcd, vi ddu chdm . s& khép vdi bat ky ky
tw nao.

Cac nguyén t& dau mi va ky hiéu d6 la dugc st dung khi ching ta chi quan tam téi cac két qua
trung khép ¢ dau hodc cudi chudi. Vily do dd, ching con dugc goi 1a neo. Vi du: cd cé thé dugc tim
thdy trong abcd, nhung Acd thi khong. Twong tu, ab cé thé dugc tim thiy trong abcd, nhung ab$
thi khong. Dau mi A 1a mot ky tw chit triv khi né ding & dau va $ la ky ty chi trit khi né ding &
cubi biéu thitc chinh quy.

Biéu thirc Ngoac Vudng

C6 mot loai nguyén t& khdc cé tén 1a biéu thitc ngodc vuéng. Mac du khong phai 1a mot ky ty don
18, ddu ngodc vuong [] (bao gbm ca ndi dung cliia ching) van dugc coi 1a mot nguyén ti. Mot biéu
thitc ngodc vuong thuong chi la mot danh sach cac ky ty chit dwogc dat trong [] khién cho nguyén
t& khép voi bat ky ky ty don nao trong danh sach. Vi du: biéu thircc [1b] c6 thé duwgc tim thiy
trong ca hai chudi abcd va alcd. Pé chi dinh cac ky ty ma nguyén ti khong dugc twong wng, danh
sach phdi bat dau bang A, nhu trong [A1b]. Chung ta cling cé thé chi dinh pham vi ky ty trong
biéu thitc ngodc. Vi du: [0-9] khdp vai cac chit s6 tir 0 dén 9 va [a-z] khép voi bt ky chit cai viét
thuwong nao. Pham vi phai dugc st dung mot cach than trong vi chung cé thé sé khong dugc nhat
quén & tat ca cac khu vue.

Céc danh sach biéu thircc ngodc vuéng ciing chap nhan cac hang (class) thay vi chi cac ky tu va
pham vi don 1é. Cac hang ky tu truyén thong la:

[:alnum:]

bai dién cho mot ky ty chit va sé.

[:alpha:]
bai dién cho mot ky ty chiy cai.
[:ascii:]
bai dién cho mét ky ty phu hgp véi bd ky tu ASCIL.

[:blank:]
bai dién cho mdt ky tu trong, nghia 1a mét khodng trang hodc mét ky tu tab.

Linux
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[:cntxrl:]
bai dién cho mét ky ty diéu khién.

[:digit:]
bai dién cho mét chit s6 (0 dén 9).

[:graph:]
bai dién cho bat ky ky ty nao c6 thé in duoc ngoai trir khodng trang.

[:lower:]
bai dién cho mot ky ty chit thuong.

[:print:]
bai dién cho bat ky ky ty nao c6 thé in, ké cd khodng trang.

[:punct:]
Dai dién cho bit ky ky ty nao c6 thé in ma khong phai 1a khodng trang hoic ky ty chit va so.

[:space:]
bai dién cho cac ky ty khoang trang: dau cach, nguon cap dit liéu (\f), xudng dong (\n), dau
xuong dong (\r), tab ngang (\t) va tab doc (\ v).

[:upper:]
bai dién cho mot chit hoa.

[:xdigit:]
bai dién cho cac chit s6 thap luc phan (0 dén F).

Cac hang Ky tuy c6 thé dugc két hgp vdi cac ky tw va pham vi don 1é nhung lai khong thé duoc st
dung lam diém cu6i cho mot pham vi. Ngoai ra, cdc hang ky tu chi cé thé dugc st dung trong céc
biéu thirc ngodc vuong chit khong phai la mdt nguyén t& doc 1ap bén ngoai dau ngodc.

Pinh luong

Pham vi tiép cidn clia mo6t nguyén t&, nguyén t& ky tu don hodc nguyén t& ngoidc vudng cé thé
dugc diéu chinh bang cach st dung bo dinh lwong nguyén tir. B6 dinh lwgng nguyén ti sé xac dinh
cac chudi nguyén t - tirc cac két qud trung khdp xay ra khi mot lwgt 1ap lai lién ké cua nguyén ti
dugc tim thiy trong chudi. Chudi con twong ng véi két qua trung khdp dugce goi 1a cdc mdnh. Mac
du vay, b6 dinh lwgng va céc tinh niang khac cda biéu thic chinh quy sé dwgc x& Iy khac nhau tuy
thudc vao tiéu chuin dang dugc s dung.
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Theo dinh nghia ctia POSIX, c¢6 hai dang biéu thitc chinh quy: biéu thitc chinh quy “co ban” va
biéu thirc chinh quy “mé rong”. Hau hét cac chuong trinh lién quan dén van ban trong bat ky ban
phan phoi Linux thong thwong nao ciing déu ho trg ca hai dang nay. Vi vay, chung ta phai biét
dugc sy khac biét gitta chung dé tranh cac van dé vé tuwong thich va dé chon céach trién khai phu
hgp nhat cho tac vu dy kién.

B0 dinh lwgng * c¢6 cung chitc nang trong cd RE co ban va RE mé rong (nguyén t& khong xuat hién
hodc xuat hién nhiéu 1an) va no sé 1a mot ky ty chit néu xudt hién & dau biéu thirc chinh quy hoac
trwde dau gach chéo nguoc \. Bo dinh lwgng dau cong ° sé chon cdc manh cé chda mdt hodc
nhiéu nguyén td trung khdp theo chudi. Vi bd dinh lugng diu chdm héi “?°, mot
két qud trung khdp sé& xdy ra néu nguyén td tuong Ung xudt hién mdt hodc khoéng
1an. Néu trudc ddu gach chéo ngudc "\, y nghia didc biét cda ching sé& khdng
dugc xét. Cac bidu thdc chinh quy cd ban ciing hd trg cac bd dinh lugng " va?
nhung chung can duoc dat trude ddu gach chéo nguge. Khong giong nhu cac biéu thite chinh quy
md& rong, ban than + va ? 1a cac ky tw chit trong cac biéu thitc chinh quy co ban.

Gidi han
Gioi han 1la mot bo dinh lwgng nguyén t& ma dung nhu tén goi, n6 cho phép nguoi dung chi dinh

ranh gigi s6 lwgng chinh xac cho mot nguyén t&. Trong cac biéu thitc chinh quy mé rong, mot gigi
han cé thé xuat hién dwdi ba dang:

{i}
Nguyén t& phai xuat hién dung i 1an (i 1a mot s6 nguyén). Vidu: [[:blank:]1]1{2} sé khdp véi
chinh x4c hai ky ty trong.

{i,}
Nguyén t& phai xuat hién it nhat i 1an (i 1a mot s6 nguyén). Vidu: [[:blank:]1]1{2,} s& khép
vGi bat ky chudbi nao gom hai ky tw trong trd 1én.

{i,j}
Nguyén t& phdai xuat hién it nhat i 1an va nhiéu nhat j lan (i va j la cac s6 nguyén, j 1é6n hon
i). Vidu: xyz{2,4} s& khép vdi chudi xy theo sau 1a hai dé€n bén ky tu z.

Trong moi treong hop, néu mot chudi con khép véi mot biéu thire chinh quy va mét chudi con dai
hon bit dau tir cuing mot diém ciing Khop thi chubi con dai hon sé dugc xét.

Céc biéu thitc chinh quy co ban ciing ho tro cac gidi han, nhung cac ddu phin cach phai dugc dit
trudc \: \{ va \}. Badn than { va } dugc hiéu la cac ky ty chit. MOt ky tu \ { dugc theo sau bdi mot
ky tu s0 sé dugc coi la mot ky ty chit chit khong phai la phan dau cia mot giéi han.
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Nhanh va Tham chiéu Ngugc

Biéu thitc chinh quy co ban ciing khac véi biéu thitc chinh quy mé rong & mot khia canh quan
trong khac: mot bi€u thirc chinh quy mé rong c6 thé duwgc chia thanh nhiéu nhdnh, méi nhanh 1a
mot biéu thirc chinh quy ddc lap. Cac nhanh dwgc phan tach bang | va biéu thic chinh quy két
hop sé& khép voi bat ky mau nao twong wng vdi bat ky nhanh nao. Vi du: he | him s& khdp néu mot
trong hai chudi con he hodc him dugc tim thdy trong chudi dang dwgc ki€ém tra. Cac biéu thuc
chinh quy co ban dién giai | nhuw mot ky ty chit. Tuy nhién, hidu hét cidc chuong trinh ho trg cac
biéu thirc chinh quy co badn sé cho phép cac nhanh cé chira \ |.

M6t biéu thite chinh quy mé rong dugc dat trong () cd thé dugce st dung trong tham chiéu nguoc.
Vidu: ([[:digit:]1])\1 sé khép vdi bat ky biéu thic chinh quy nao ldp lai chinh n6 it nhat mot
lan, béi vi \1 trong biéu thitc 1a tham chiéu nguoc t¢i manh duge khép baéi biéu thirc con trong
diu ngoidc don dau tién. Néu cé nhiéu hon mét biéu thirc con dugc dit trong ngodc don ton tai
trong biéu thitc chinh quy, chung c6 thé dugc tham chiéu bang \2, \3, v.v.

Dai vdi cac RE co ban, cac biéu thitc con phai dugc bao quanh béi \ ( va \) (véi ban than ( va )
dugc coi la cac ky tw thong thuwong). Chi sé6 tham chiéu ngugce dugc st dung giong nhu trong cac
biéu thitc chinh quy mé rong.

Tim kiém véi Biéu thirc chinh quy

Loi ich rd rang nhat ma biéu thitc chinh quy mang lai 1a sy cai thién trong viéc tim kiém trén hé
thong tép va trong tai liéu van ban. Tuy chon -regex cda lénh find sé cho phép ta kiém tra moi
duong dan trong hé théng phin cdp thu muc dya trén biéu thirc chinh quy. Vi du,

$ find $HOME -xegex '.*/\..*' -size +100M

sé tim kiém cdac tép 16n hon 100 megabyte (100 don vi 1048576 byte) nhung chi trong cac duong
dan bén trong thu muc chinh ctia ngudi dung va c6 chita két qua trung Khop véi . */\. . *, tic 1a
c6 /. bao quanh bédi bat ky mot s6 lugng ky tw nao khac. N6i cach khac, chi cac tép an hodc tép
bén trong cic thu muc 4n mdi duoc liét ké, bat ké vi tri cia /. 1a & dau trong duong din tuong
ung. Thay vao dd, déi vai cac biéu thitc chinh quy khong phan biét chit hoa chit thuong, ta nén st
dung tuy chon -iregex:

$ find /usr/share/fonts -regextype posix-extended -iregex
'.*(dejavu|liberation).*sans.*(italic|oblique).*"'
/usr/share/fonts/dejavu/DejaVuSansCondensed-BoldOblique.ttf
/usr/share/fonts/dejavu/DejaVuSansCondensed-Oblique. ttf
/usr/share/fonts/dejavu/DejaVuSans-BoldOblique.ttf
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/usr/share/fonts/dejavu/DejaVuSans-0Oblique.ttf
/usr/share/fonts/dejavu/DejaVuSansMono-BoldOblique.ttf
/usr/share/fonts/dejavu/DejaVuSansMono-0Oblique.ttf
/usr/share/fonts/liberation/LiberationSans-BoldItalic.ttf
/usr/share/fonts/liberation/LiberationSans-Italic.ttf

Trong vi du nay, biéu thitc chinh quy chita cdc nhanh (dwgc viét theo kiéu md réng) dé chi liét ké
cac tép phong chit cu thé trong phan cap thuw muc /usr/share/fonts. Biéu thitc chinh quy mé&
rong khong dugc ho trg theo mac dinh nhung find s& cho phép kich hoat chung véi -regextype
posix-extended hodc -regextype egrep. Tiéu chuan RE méac dinh cho find la findutils-default -
gan nhu 1a mdt ban sao cta biéu thitc chinh quy co ban.

Thong thuwong, ta sé can phai truyén dau ra ctia chwong trinh cho 1énh less khi né khong vira véi
man hinh. Lénh less sé& chia diau vao cta no thanh cac trang, moi trang déu sé 1ap day mot man
hinh, cho phép ngudi dung dé dang diéu hwdng van ban 1én va xudng. Ngoai ra, less ciing cho
phép nguoi dung thyc hién cac tim kiém dya trén biéu thic chinh quy. Tinh ning nay dac biét
quan trong vi less la trinh phan trang méc dinh duwgc s dung cho nhiéu tac vu hang ngay, chang
han nhu kiém tra cic muc nhat ky hodc tra citu cac trang huéng dan st dung. Vi dy, khi doc mot
trang hudng dan, viéc nhan phim , s& mé ra mot ddu nhic tim kiém. Day 1a mot tinh huéng dién
hinh ma trong dd, cic biéu thitc chinh quy rat hitu ich vi cac tuy chon 1énh sé duoc liét ké ngay
sau 1é trang trong bo cuc trang hudng dan chung. Tuy nhién, cing mot tuy chon cé thé xudt hién
nhiéu lan trong van ban, khién cho viéc tim kiém theo nghia den tré nén khong kha thi. Du vay,
viéc go A[[:blank:]]*-o0—hodc don gidn hon 1a A *-0—trong ddu nhic tim kiém van s& nhay
ngay dén tuy chon phan -o (néu né ton tai) sau khi nhén Enter, tit d6 cho phép nguoi dung tham
khao mo ta cta tuy chon nhanh hon.
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Bai tap Hu'éng dan
1. Biéu thic chinh quy mé& rong nao sé khép voi tat cd cac dia chi email, chdng han nhw

info@example.oxg?

2. Biéu thic chinh quy mé& rong nao sé chi khdp véi moi dia chi IPv4 & dinh dang t gidc cham
tiéu chuan (nhw "192.168.15.1)?

3. Lam cach nao dé co thé s dung 1énh grep dé liét ké noi dung cta tép /etc/services va loai
bé tat ca cac chu thich (dong bat dau bang #)?

4. Tép domains.txt chira danh sach cac tén mién, moéi dong danh cho mét tén mién. Lénh egrep
sé dugc st dung nhu thé nao dé chi liét ké cac mién . org hodc . com?
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Bai tap Md rong

1. T thw muc hién tai, 1énh find sé s& dung biéu thitc chinh quy m& rong nhu thé nao dé tim
kiém tat ca cac tép khong chita hau t6 tép tiéu chuan (vi du: tén tép khong két thic bang . txt
hoac .c)?

2. Lénh less la 1énh phin trang méc dinh dé hién thi cac tép van ban dai trong méi truong vé.
Béng cach nhap /, mot biéu thitec chinh quy cé thé dugc nhap vao ddu nhac tim kiém dé chuyén
dén két qua trung khop tuwong wng dau tién. Pé gitt nguyén vi tri tai liéu hién tai va chi danh
ddu cac két qua trung khép twong ing, té6 hgp phim nao can dugc nhap tai ddu nhac tim kiém?

3. Trong less, lam cach nao dé co thé loc dau ra sao cho chi nhitng dong khép véi biéu thic
chinh quy méi dugc hién thi?
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Tom tat

Bai hoc nay da dé cap dén sy ho trg tong quat cia Linux vé cac biéu thirc chinh quy - mét tiéu
chudn dugc st dung rong rai cé kha nang so khép miu dugc ho trg bdi hau hét cac chuong trinh
lién quan dén van ban. Bai hoc da di qua cac buéc sau:

« Biéu thitc chinh quy la gi.
+ Cac thanh phan chinh ctia mot biéu thite chinh quy.
+ Sy khac nhau gitra biéu thitc chinh quy thong thuong va biéu thitc chinh quy mé rong.

e Cach thyc hién tim kiém van ban va tép don gian bang cac biéu thitc chinh quy.
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Pap an Bai tdp Huéng dan

1. Biéu thic chinh quy mé& rong nao sé khép voi tat cd cac dia chi email, chdng han nhw
info@example.oxg?

egrep "\S+@\S+\.\S+"

2. Biéu thic chinh quy mé& rong nao sé chi khdp vai moi dia chi IPv4 & dinh dang tt gidc cham
tiéu chuan (nhw "192.168.15.1)?

egrep "[0-9]1{1,3}\.[0-9]1{1,3}\.[0-9]1{1,3}\.[0-9]1{1,3}"

3. Lam cach nao dé cé thé st dung 1énh grep dé liét ké noi dung cia tép /etc/services va loai
b6 tat ca cac chu thich (dong bat dau bang #)?

grep -v M /etc/sexrvices

4, Tép domains.txt chira danh sach cac tén mién, moéi dong danh cho mét tén mién. Lénh egrep
sé dugc st dung nhu thé nao dé chi liét ké cac mién . org hoac . com?

egrep ".org$|.com$" domains.txt
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Dap an Bai tap Ma& rong

1.

T thw muc hién tai, 1énh find sé& s& dung biéu thitc chinh quy m& rong nhu thé nao dé tim
kiém tat ca cac tép khong chita hau t6 tép tiéu chuan (vi du: tén tép khong két thic bang . txt
hoac .c)?

find . -type f -regextype egrep -not -regex '.*\.[[:alnum:]]1{1,}$'

Lénh less la 1énh phan trang méc dinh dé hién thi cac tép van ban dai trong méi truong vé.
Bing cach nhap /, mot biéu thitc chinh quy cé thé duwgc nhap vao ddu nhac tim kiém dé chuyén
dén két qua trung khop tuwong wng dau tién. Pé gitt nguyén vi tri tai liéu hién tai va chi danh
ddu cac két qua trung khép twong ing, té6 hgp phim nao can dugc nhap tai ddu nhac tim kiém?

Nhan ctr1 + k trwde kKhi nhap biéu thic tim kiém.

Trong less, lam cdch nao dé c6 thé loc dau ra sao cho chi nhitng dong khdp véi biéu thitc
chinh quy méi dwgc hién thi?

Bang cach nhan & va nhép biéu thirc tim kiém.
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103.7 Bai 2

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix

Muc tiéu: 103.7 Tim kiém Tép Van ban bang Biéu thitc
Chinh quy

Bai: 2 trén 2

Gigi thigu
Viéc truyén dir liéu qua mot chudi cac 1énh duwge dan 6ng cho phép chung ta ap dung céc bd loc
phttc hgp dua trén cac biéu thic chinh quy. Biéu thic chinh quy 1a mét k§ thudt quan trong
khong chi dugc st dung trong quan tri hé théng ma con trong ca viéc khai phd dit liéu va cac linh
vuc lién quan. Hai 1énh déc biét phut hgp dé thao tac vai tép va dit liéu van ban bang biéu thic
chinh quy 1a grep va sed. grep la cong cu tim méu va sed 1a trinh chinh stra luéng. Ban thin
ching da rat hitu ich, nhung chung thim chi sé con néi bat hon khi dwgc s dung cung vdi cac
tién trinh khéc.

Coéng cu tim Mau: grep

M6t trong nhitng cach st dung pho bién nhat cia grep la tao diéu kién cho viéc kiém tra cac tép
dai st dung biéu thitc chinh quy lam b loc dugc dp dung cho moi dong. N6 ¢6 thé dugce si dung
dé chi hién thi cadc dong bat dau bang mot thuat ngit nhat dinh. Vi du: grep cé thé dugc st dung
dé kiém tra mot tép cau hinh cho cdc md-dun nhan va chi liét ké cac dong tuy chon:
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$ grep 'Aoptions' /etc/modprobe.d/alsa-base.conf
options snd-pcsp index=-2

options snd-usb-audio index=-2

options bt87x index=-2

options cx88_alsa index=-2

options snd-atiixp-modem index=-2

options snd-intel8x@m index=-2

options snd-via82xx-modem index=-2

Ky tw 6ng | co thé dugc st dung dé chuyén hudéng tryc ti€p dau ra ctia 1énh sang dau vao cda
grep. Vi du sau st dung biéu thitc ngodc vudng dé chon cac dong tir dau ra fdisk -1 bat dau
bang Disk /dev/sdahoacDisk /dev/sdb:

# fdisk -1 | grep 'ADisk /dev/sd[ab]'
Disk /dev/sda: 320.1 GB, 320072933376 bytes, 625142448 sectors
Disk /dev/sdb: 7998 MB, 7998537728 bytes, 15622144 sectors

Viéc chi Iya chon cac dong c6 két qua trung Khép cé thé sé khong phtt hop véi mot so tac vu cu thé
doi héi phai diéu chinh hanh vi ctia grep thong qua céac tuy chon clia né. Vi du: tily chon -c hodc
--count sé cho grep biét c6 bao nhiéu dong phu hop:

# fdisk -1 | grep 'ADisk /dev/sd[ab]' -c
2

Tuy chon cé thé dugc dat truwde hodc sau biéu thire chinh quy. Céc tuy chon grep quan trong khéc
la:
-c hoac --count
Thay vi hién thi két qua tim kiém, né sé chi hién thi tdng s6 lan trung khép xay ra trong bat ky
tép cu thé nao.
-i hoac --ignore-case
Khién cho phién tim ki€m khong phan biét chit hoa chit thuong.

-f FILE hoac --file=FILE
Cho biét tép chita biéu thitc chinh quy sé st dung.

-n hoac - -1line-number

Hién thi s6 dong.
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-v hoac --invert-match

Chon moi dong ngoai trir nhitng dong cé chira két qua trung khép.

-Hhoac --with-filename
In ca tén cua tép c6é chira dong.

-z hoac --null-data
Thay vi dé grep x& 1y cac luong dit liéu dau vao va dau ra dudi dang cac dong riéng biét (st
dung Ky tu xuéng dong theo mic dinh), 1énh sé 14y dau vao hodc dau ra dwéi dang mot chudi
cac dong. Khi két hgp dau ra ti 1énh find bang tuy chon -print@ véi lénh grep, tuy chon -z
hodc - -null-data nén duoc st dung dé xtt 1y luong theo cach tuong tu.

Mic du dugc kich hoat médc dinh khi nhiéu dwong dan tép dugc cung cip lam dau vao, tuy chon
-H s& khong duoc kich hoat cho céac tép don 1é. biéu dé co6 thé sé rat quan trong trong céac tinh
huéng dac biét, chang han nhu khi grep duoc goi truc ti€p bai find:

$ find /usr/share/doc -type f -exec grep -i '3d modeling' "{}" \; | cut -c -100

artistic aspects of 3D modeling. Thus this might be the application you are

This major approach of 3D modeling has not been supported

oce is a C++ 3D modeling library. It can be used to develop CAD/CAM softwares, for instance
[FreeCad

Trong vi du nay, find sé liét ké moi tép trong /usr/share/doc, sau d6 chuyén titng tép tdi grep,
tr d6 thyc hién tim ki€ém 3d moedeling khéng phan biét chit hoa chit thuwong bén trong tép.
Puong 6ng dan t6i cut & d6 chi @€ gidi han d6 dai dau ra ¢ 100 cot. Tuy nhién, hiy lwu y rang
khong c6 cach nao dé biét cdc dong nay dén tir tép nao. Van dé nay sé duoc gidi quyét bang cach
thém -H vao grep:

$ find /usr/share/doc -type f -exec grep -i -H '3d modeling' "{}" \; | cut -c -100
/usxr/share/doc/openscad/README.md:artistic aspects of 3D modeling. Thus this might be the
applicatio

/usr/share/doc/opencsg/doc/publications.html:This major approach of 3D modeling has not been
support

Gio day, ta c6 thé xac dinh céc tép noi ma moi két qua trung khdp dugc tim thiy. P& lam cho danh
sach tréd nén day du hon, cac dong dau va cudi cé thé dugc thém vao cac dong cé két qua trung

s

khop:

$ find /usr/share/doc -type f -exec grep -i -H -1 '3d modeling' "{}" \; | cut -c -100
/usr/share/doc/openscad/README.md-application Blender), OpenSCAD focuses on the CAD aspects
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rather t

/usr/share/doc/openscad/README.md:artistic aspects of 3D modeling. Thus this might be the
applicatio

/usr/share/doc/openscad/README.md-1looking for when you are planning to create 3D models of
machine p

/usr/share/doc/opencsg/doc/publications.html-3D graphics library for Constructive Solid
Geometry (CS

/usr/share/doc/opencsg/doc/publications.html:This major approach of 3D modeling has not been
support

/usr/share/doc/opencsg/doc/publications.html-by real-time computer graphics until recently.

Tuy chon -1 s& hwéng dan grep bao gobm thém mot dong trude va sau khi né tim thdy mot dong c6
két qua trung khép. Nhitng dong bo sung nay dwoc goi la dong ngit cdnh va dugc xac dinh trong
dau ra bang dau trlr sau tén tép. Ta c6 thé thu dugc két qua twong tw véi -C 1 hodc --context=1
va céc s0 lugng dong ngit cdnh khac c6 thé dugc chi dinh.

C6 hai chwong trinh b6 trg cho grep la egrep va fgrep. Chwong trinh egrep twong duwong véi lénh
grep -E c6 két hop cac tinh nang bo sung ngoai cc biéu thitc chinh quy co ban. Vi du: véi egrep,
ta cd thé st dung cac tinh néng biéu thitc chinh quy mé rong nhu phan nhanh:

$ find /usr/share/doc -type f -exec egrep -i -H -1 '3d (modeling|printing)' "{}" \; | cut -c
-100

/usr/share/doc/openscad/README.md-application Blender), OpenSCAD focuses on the CAD aspects
rather t

/usr/share/doc/openscad/README.md:artistic aspects of 3D modeling. Thus this might be the
applicatio

/usr/share/doc/openscad/README.md-1looking for when you are planning to create 3D models of
machine p

/usr/share/doc/openscad/RELEASE_NOTES.md-* Support for using 3D-Mouse / Joystick / Gamepad
input dev

/usr/share/doc/openscad/RELEASE_NOTES.md:* 3D Printing support: Purchase from a print
service partne

/usr/share/doc/openscad/RELEASE_NOTES.md-* New export file formats: SVG, 3MF, AMF
/usr/share/doc/opencsg/doc/publications.html-3D graphics library for Constructive Solid
Geometry (CS

/usr/share/doc/opencsg/doc/publications.html:This major approach of 3D modeling has not been
support

/usr/share/doc/opencsg/doc/publications.html-by real-time computer graphics until recently.

Trong vi du nay, 3D modeling hodc 3D printing sé khdp véi biéu thirc va khong phéan biét chir
hoa chit thuong. Pé chi hién thi cac phan ctia luébng van ban khép vai biéu thitc dwoc st dung béi
egrep, hdy s dung tuy chon -o.
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Chuwong trinh fgrep ciing twong duwong véi grep -F, titc 1a né khong phan tich cu phap cac biéu
thitc chinh quy. N6 rat hitu ich trong cac phién tim kiém don gian ma muc tiéu la khép véi mot
biéu thitc bang chi. Do d6, cac ky ty dac biét nhw ky hiéu do la va ddu chdm sé dugc hiéu theo
nghia den cht khong theo nghia ctia ching trong biéu thitc chinh quy.

Trinh chinh slra Ludng: sed

Muc dich ctia chuong trinh sed la stta déi dit liéu dya trén van ban theo mot cach khong tuong
tac. C6 nghia 1a tit c cac thao tac chinh sira déu sé dugc thyc hién theo hudng dan dinh sén ch
khong phai tuy tién go truc tiép vao van ban hién thi trén man hinh. Theo thuét ngit hién dai, sed
6 thé duogc hiéu 1a trinh phéan tich ci phap mau: cho mdt van ban lam dau vao, né sé dit noi dung
tuy chinh tai cac vi tri dugc xac dinh trudc hoac khi né tim thiy két qua trung khép cho mot biéu
thuc chinh quy.

Sed, nhu tén cda no, rat phu hop véi van ban duoc truyén qua cac duwong éng. Ci phap co ban caa
no la sed -f SCRIPT khi cidc hudng dan chinh sta dugc Iuu trit trong tép SCRIPT hodc sed -e
COMMANDS @é thuyrc thi COMMANDS truc tiép tir dong 1énh. Néu khong cé -f hoac -e, sed sé st dung
tham s6 khong phai tuy chon dau tién lam tép tép lénh. Ta cling c6 thé s& dung tép lam dau vao
bang cach cung cdp duong dan cia né lam déi s6 cho sed.

Cac 1énh sed sé& bao gom mot ky ty don, c6 thé ding trudc mot dia chi hodc theo sau mot hodc
nhiéu tuy chon va sé dugc ap dung moi 1an cho mot dong. Dia chi cé thé 1a mot s6 dong don, mot
biéu thitc chinh quy hodc mét pham vi cac dong. Vi du: dong dau tién ctia lubng van ban co thé bi
x6a bang 1d, trong do, 1 chi dinh dong ma 1énh xda d sé dugc ap dung. D€ lam rd cach s dung cda
sed, hdy lay dau ra cda lénh factor “seq 12" trd vé cac thira s6 nguyén td cho cac so tir 1 dén
12:

$ factor “seq 12°

N

O© 00 4 O U1 B W N -
N

W N NN N N
w

w N

10: 2 5
11: 11
12: 2 2 3
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Viéc x6a dong dau tién bang sed c6 thé dugc thyc hién bang 1d:

$ factor “seq 12° | sed 1d
2

O 00 NN O U1l A W N
w N NN NN W
w

10: 2 5
11: 11
12: 2 2 3

Ta c6 thé chi dinh mot loat cac dong dwgce ngan cach bang dau phay:

$ factor “seq 12° | sed 1,7d
8: 222

9: 33

10: 2 5

11: 11

12: 2 2 3

Chung ta c6 thé sit dung nhiéu hon mot 1énh dugc phan tach biang dau chadm phay trong cung mot
l1an thye thi. Tuy nhién, trong treong hop nay, ching ta phai dat chung trong ddu ngoéc don dé vo
khong dién gidi ddu cham phay:

$ factor “seq 12° | sed "1,7d;11d"
8: 222

9: 33

10: 2 5

12: 2 2 3

Trong vi du nay, hai 1énh x6a da dugc thyc hién, dau tién la trén cac dong tir 1 dén 7 va sau dé
trén dong 11. Mot dia chi cling cé thé 1a mot biéu thitc chinh quy; vi vay, chi nhitng dong khép mai
bi &nh huéng béi 1énh:

$ factor “seq 12° | sed "1d;/:.*2.*/d"
3: 3
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O d U
w d U

11: 11

Biéu thitc chinh quy :.*2.* s& khdp vai bat ky 1an xudt hién nao cta s6 2 ¢ bat ky dau sau dau
hai chdm va tr d6 xdéa di cadc dong twong ing c6 chira thira s6 2. V6i sed, bat ky thir gi duoc dat
gitra cdc dau gach chéo (/) déu dugc coi la biéu thitc chinh quy va theo mac dinh, tat c cac RE co
ban déu s& dugc ho tro. Vi du: sed -e "/A#/d" /etc/services sé hién thi ndi dung cda tép
/etc/services ma khong cé dong bat dau bang # (dong chu thich).

Lénh x6a d chi 1a mot trong nhiéu lénh chinh stta do sed cung cdp. Thay vi x6a mo{t dong, sed cé
thé thay thé né bang mot doan van ban nhat dinh:

$ factor “seq 12° | sed "1d;/:.*2.*/c REMOVED"
REMOVED
3: 3
REMOVED
5: 5
REMOVED
7: 7
REMOVED
9: 33
REMOVED
11: 11
REMOVED

Hudng dan ¢ REMOVED sé chi don gian 1a thay thé mot dong bidng REMOVED. Trong trudng hop cla
vi dy, moi dong c6 chudi con kKhdp vdi biéu thite chinh quy : . *2.* déu s& bi &nh hudng béi lénh ¢
REMOVED. Lénh a TEXT sé sao chép van ban dugc chi dinh béi TEXT sang mdt dong méi ¢ sau dong
c6 két qua trung khép. Lénh r FILE cling sé thyc hién twong tw nhung sé sao chép ndi dung cta
tép duoc chi dinh bdi FILE. Lénh w sé thyc hién nguoc lai 1énh 1, tirc 1a dong sé dugc thém vao tép
dwoc chi dinh.

Cho dén nay, l1énh sed dugc s& dung nhiéu nhit 1a s/FIND/REPLACE/. Lénh nay dugc st dung dé
thay thé két qua trung Khdp vdi biéu thirc chinh quy FIND bang van ban dugc biéu thi bang
REPLACE. Vi du: 1énh s/hda/sda/ sé& thay thé mot chudi con khép véi RE hda bang sda. Chi két
qua trung khép dau tién dugce tim thay trong dong sé dugc thay thé trir khi co g dugce dat sau 1énh
nhu trong s/hda/sda/g.

M6t vi du dién hinh thuc té hon sé gitup minh hoa cdc tinh ndng ctia sed. Gid s mot phong kham
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y t€ mudn ghi tin nhan van ban cho khach hang cia minh dé nhac nhé ho vé lich hen cho ngay
hom sau. Pay 1a mot kich ban trién khai dién hinh dya trén dich vu tin nhan t&c thoi chuyén
nghiép. Dich vu nay sé cung cdp API dé truy cdp vao hé thong chiu trach nhiém gii tin nhan.
Nhitng tin nhan nay thuwong bat nguon tir cuing mot hé thong chay wng dung kiém soat cac cudc
hen véi khach hang va duoc kich hoat bdi mot thoi diém cu thé trong ngay hodc mot so sy kién
khéc. Trong tinh huéng gia dinh nay, tng dung c6 thé tao mot tép c6 tén appointments.csv chita
dit liéu dang bang vai tit ca cac cudc hen cho ngay hom sau, sau d6 dugc sed st dung dé hién thi
tin nhin van ban tr tép mau c6 tén template. txt . Cac tép CSV 1a mot cach tiéu chudn dé xuat dir
liéu tir cac truy van co s& dit liéu. Do dd, cac cudc hen mau co thé dwgce dua ra dudi dang nhu sau:

$ cat appointments.csv
"NAME", "TIME", "PHONE"
"Carol","1lam","55557777"
"Dave","2pm", "33334444"

Dong dau tién chra cdc nhin cho moi cot va sé dugc st dung dé khdp voi cac thé bén trong tép
mau:

$ cat template.txt
Hey <NAME>, don't forget your appointment tomorrow at <TIME>.

Céc ddu nho hon < va 16n hon > dugc dat xung quanh nhan chi dé giup xac dinh chung la thé. Tép
lénh Bash sau day phan tich cd phap tat ca cdc cuéc hen duwogc xép hang dgi bang cach st dung
template.txt lam mau tin nhin:

#! /bin/bash

TEMPLATE="cat template.txt’
TAGS=("sed -ne '1s/A"//;1s/","/\n/g;1s/"$//p' appointments.csv’)
mapfile -t -s 1 ROWS < appointments.csv
for (((r =0; r < ${#ROWS[*]}; r++ ))
do

MSG=$TEMPLATE

VALS=("sed -e 's/A"//;s/","/\n/g;s/"$//" <<<${ROWS[$r]}")

for (( c = @; c < ${#TAGS[*]}; c++ ))

do

MSG="sed -e "s/<${TAGS[$c]l}>/${VALS[$c]}/g" <<<"$MSG""

done

echo curl --data message=\"$MSG\" --data phone=\"${VALS[2]}\" https://mysmsprovider/api
done
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Mot tép lénh sdn xudt thyce té cling sé xi 1y tac vu xac thye, kiém tra 16i va ghi nhat ky, nhung vi
du cda chung ta tir dau da c6 cac chirc nang co ban. Cac 1énh dau tién dugc thyc thi bdi sed chi
dugc ap dung cho dong dau tién — dia chi 1 trong 1s/A"//;1s/","/\n/g;1s/"$//p —nham x6a
cac ddu trich dan kép & dau va cuéi—1s/A"// va 1s/"$// —va dé thay thé cac ddu phan tach
trueong bang mot ky tw xuong dong (1s/","/\n/ g). Chi cé dong dau tién la can dé tai tén cot; vi
vay, cac dong khong khép sé duwgce nén bai tiy chon -n va yéu cau ta dat co p sau lénh sed cudi
cung dé in dong kh@p. Cac thé sau dé sé dugc Iwu trit trong bién TAGS dwdi dang mdt mang Bash.
Mot bién mang Bash khac sé dugc tao bai 1énh mapfile dé lwu cac dong chira cac cudc hen trong
bién mang ROWS.

vong lap for dugc s dung dé xu 1y tirng dong lich hen dugc tim thiy trong ROWS. Sau d6, ddu
trich dan kép va ddu phan cach trong cudc hen — cudc hen nam trong bién ${ROWS[$r] } dugc sk
dung lam here string — sé dugc thay thé bang sed twong ty nhu céc 1énh dugc st dung dé tai thé.
Cac gia tri riéng biét cho cudc hen sau do6 sé dugc lvu trit trong bién mang VALS ma trong do, cac
chi s6 con ciia mang 0, 1 va 2 twong &ng vai cac gid tri cho NAME, TIME va PHONE.

Cubi cung, mot vong lap for long nhau sé di qua mang TAGS va thay thé tirng thé dugc tim thay
trong mau bang gia tri twong wng cliia no trong VALS. Bién MSG sé gitt mot ban sao cda mau dugc
hién thi va dugc cap nhat béi trinh thay thé 1énh s/<${TAGS[$c]}>/${VALS[$c]}/g trén mobi
vong lap di qua TAGS.

biéu nay dan dén mot thong bdo duoc hién thi nhu sau: "Hey Carol, don’'t forget your
appointment tomorrow at 1lam." Sau dd, théng bdao dugc hién thi cé thé dugc giti dudi dang
tham s0 thong qua yéu cau HTTP vdi curl dudi dang thu hodc bat ky phwong phap tuwong ty nao
khac.

Két hgp grep va sed

Cac 1énh grep va sed cé thé dugc st dung cung nhau khi chung ta can cac tha tuc khai pha van
ban phirc tap hon. Vi dy, véi tu cach 1a quan tri vién hé thong, ching ta c6 thé sé phai kiém tra tat
cd cdc lan dang nhap vao mdy chi. Tép /var/log/wtmp ghi lai tat ca cac lan dang nhap va dang
xuat, trong khi tép /var/log/btmp ghilai cac lan dang nhap khong thanh céng. Chung duogc viét
& dinh dang nhi phan va cé thé dugc doc bang 1énh last va lastb tuong ing.

bau ra clia lastb khong chi hién thi tén ngwoi dung duwgc st dung trong 1an dang nhap khong hop
1&é ma con ca dia chi IP cia nguoi dung do:

# lastb -d -a -n 10 --time-format notime

user ssh:notty (00:00) 81.161.63.251
nrostagn ssh:notty (00:00) vmd60532 . contaboserver.net
pi ssh:notty (00:00) 132.red-88-20-39.staticip.rima-tde.net
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pi ssh:notty (00:00) 132.red-88-20-39.staticip.rima-tde.net
pi ssh:notty (00:00) 46.6.11.56

pi ssh:notty (00:00) 46.6.11.56

nps ssh:notty (00:00) vmd60532 . contaboserver.net

narmadan ssh:notty (00:00) vmd60532.contaboserver.net

nominati ssh:notty (00:00) vmd60532. contaboserver.net

nominati ssh:notty (00:00) vmd60532 . contaboserver.net

Tuy chon -d sé& dich s6 IP thanh tén may cht twong ng. Tén may chu c6 thé cho ta biét vé ISP
hodc dich vu Iuu trit duwgc st dung dé thyce hién nhitng phién dang nhap khéng hgp 1é nay. Tuy
chon -a sé dat tén may chu trong cdt cudi cung, tao diéu kién cho viéc loc chuwa dugc ap dung. Tuy
chon --time-format notime sé& chin thoi gian Khi cé nguoi ¢d dang nhap. Lénh lastb co thé sé
mat mot chut thoi gian dé hoan thanh néu cé qua nhiéu 1an dang nhap khong thanh cong. Do do,
dau ra da bi gi¢i han & muwoi muc nhap véi tuy chon -n 10.

Khong phai IP tir xa nao cling cé mdt tén mday chu lién két. Vi vay, DNS nguoc sé khong ap dung
cho chung va chung cé thé bi loai b6. Mac du ta cé thé viét mot biéu thitc chinh quy dé khép voi
dinh dang dy kién cho tén may chid & cudi dong, nhung c6 1& sé don gian hon néu ta viét mot biéu
thitc chinh quy dé khép véi mot chir cai trong badng chit cai hodc véi mot chit s6 duy nhat ¢ cudi
dong. Vi du sau day sé cho thay cach 1énh grep lay danh sach & dau vao tiéu chuin cia no va xéa
cac dong khong c6 tén may chu:

# lastb -d -a --time-format notime | grep -v '[0-9]$' | head -n 10

nvidia ssh:notty (00:00) vmd60532. contaboserver.net
n_tonson ssh:notty (00:00) vmd60532 . contaboserver.net
nrostagn ssh:notty (00:00) vmd60532 . contaboserver.net
pi ssh:notty (00:00) 132.red-88-20-39.staticip.rima-tde.net
pi ssh:notty (00:00) 132.red-88-20-39.staticip.rima-tde.net
nps ssh:notty (00:00) vmd6@532 . contaboserver.net
narmadan ssh:notty (00:00) vmd60532.contaboserver.net
nominati ssh:notty (00:00) vmd60532. contaboserver.net
nominati ssh:notty (00:00) vmd60532 . contaboserver.net
nominati ssh:notty (00:00) vmd60532. contaboserver.net

Lénh grep véi tuy chon -v sé chi hién thi cdc dong khong khdp véi biéu thite chinh quy da cho.
Mot biéu thite chinh quy khdp véi bat ky dong nao két thic bang mot sé (vi du: [0-9]1$) sé chi ghi
lai cAc muc nhap khong c6 tén may chu. Do dd, grep -v '[0-9]$' sé chi hién thi cidc dong két
thuc bang tén may chu.

DPau ra c6 thé duoc loc ki hon nita bang cach chi gitr lai tén mién va loai bd cac phan khac khéi
moi dong. Lénh sed cé thé thuc hién diéu nay bing mét trinh thay thé 1énh dé thay thé toan bo
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dong bang tham chiéu ngugc dén tén mién trong do:

# lastb -d -a --time-format notime | grep -v '[0-9]$%$' | sed -e 's/.* \(.*\)$/\1/' | head -n
10

vmd60532.contaboserver.net

vmd6@532. contaboserver.net
vmd60532.contaboserver.net
132.red-88-20-39.staticip.rima-tde.net
132.red-88-20-39.staticip.rima-tde.net
vmd60532.contaboserver.net
vmd60532.contaboserver.net
vmd60532.contaboserver.net
vmd60532.contaboserver.net
vmd60532.contaboserver.net

Dau ngodc don thoat trong .* \(.*\)$ sé nhac cho sed nh& vé phan gitta ky tw khodng trang
cudi cung va phan cudi cia dong. Trong vi du nay, phan nay duwgc tham chiéu véi \1 va dugce si
dung dé thay thé toan b6 dong.

RO rang la hau hét cadc mdy chu tlr xa déu da c6 gang dang nhap nhiéu lan, vi thé ma tén mién da
1ap lai. Pé chan cadc muc nhap 1ap lai, trudc tién, chung can duwgc sap xép (bang 1énh sort), sau dé
chuyén qua lénh uniq:

# lastb -d -a --time-format notime | grep -v '[0-9]$' | sed -e 's/.* \(.*\)$/\1/' | sort |
uniq | head -n 10
116-25-254-113-on-nets.com
132.red-88-20-39.staticip.rima-tde.net
145-40-33-205.power-speed.at
tor.laquadrature.net

tor.momx.site
ua-83-226-233-154.bbcust.telenor.se
vmd38161.contaboserver.net
vmd60532.contaboserver.net
vmi488063.contaboserver.net
vmi515749.contaboserver.net

biéu nay cho ta thay cach két hgp cac 1énh khac nhau dé tao ra két qua nhuw mong muén. Sau do,
danh sach tén may chi cé thé dugc sit dung dé viét cac quy tac twong Itta hodc thue hién céc bién
phap khéc dé thyc thi bdo mat an ninh cho may chu.
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Bai tdp Huéng dan

1.

Lénh last sé hién thi danh sach ngudi dung dang nhap lan cudi, bao gom ca IP géc cta ho.
Lénh egrep sé dugc st dung nhu thé nao dé loc dau ra last sao cho chi hién thi cac 1an xuat
hién cta dia chi IPv4 va loai bé moi thong tin b6 sung trong dong twong &ng?

Tuy chon nao nén dugc cung cip cho grep dé loc chinh xac dau ra dugc tao bdilénh find dugc
thuyc thi voi tuy chon -print@?

Lénh uptime -s hién thi ngay cu6i cing ma hé théng duwoc bat nguén (nhw trong 2019-08-05
20:13:22). Két qua cta lénh uptime -s | sed -e 's/(.*) (.*)/\1/'sélagi?

Tuy chon nao nén dugc cung cip cho grep dé né dém cac dong phu hop thay vi hién thi chung?
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. o ~ rd ~
Bai tap Mo rong
1. Cau trdc co ban cta tép HTML dugc bat dau bang cac phan t& html, head va body. Vi du:

<html>

<head>

<title>News Site</title>
</head>

<body>

<h1l>Headline</h1>
<p>Information of interest.</p>
</body>

</html>

Hay mo td cach cac dia chi c6 thé dugc st dung trong sed dé chi hién thi phan t& body va noi
dung cta noé.

2. Biéu thitc sed nao sé x6a tt ca cac thé khoi tai liéu HTML va chi gitt lai van ban dwgc hién thi?

3. Cac tép c6 phan md rong .ovpn la rat pho bién trong viéc dinh cdu hinh may khach VPN vi
chung khong chi chita cai dat ma con chtta cd ndi dung cia khéa va chitng nhan cho may
khach. Cac khoa va chitng nhan nay ban dau nam trong cac tép riéng biét. Vi vay, chung can
dugc sao chép vao tép .ovpn. Gia s ta cd doan trich sau day ctia mot mau . ovpn:

client

dev tun
remote 192.168.1.155 1194
<ca>

ca.crt
</ca>
<cert>
client.crt
</cert>
<key>
client.key
</key>
<tls-auth>
ta.key
</tls-auth>
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Gia st cac tép ca.crt, client.crt, client.key va ta.key déu nam trong thuw muc hién tai
thi sed s& stta doi cdu hinh miu nhu thé nao dé thay thé tirng tén tép bang noi dung cta ng?
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Tom tat
Bai hoc nay néi vé hai 1énh Linux quan trong nhat lién quan dén biéu thitc chinh quy la grep va
sed. Cac tép 1énh va 1énh phitc hgp sé dya vao grep va sed dé thuc thi nhiéu tac vu loc va phan
tich van ban. Bai hoc da di qua cac buéc sau:

* Cach st dung grep va céc bién thé clia né nhu egrep va fgrep.

* Céach st dung sed va huéng dan bén trong né dé thao tac véi van ban.

¢ Vidu veé cac tng dung ctia biéu thitc chinh quy st dung grep va sed.
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Pap an Bai tdp Huéng dan

1.

Lénh last sé hién thi danh sach ngudi dung dang nhap lan cudi, bao gom ca IP géc cta ho.
Lénh egrep sé dugc st dung nhu thé nao dé loc dau ra last sao cho chi hién thi cac 1an xuat
hién cta dia chi IPv4 va loai bé moi thong tin b6 sung trong dong twong &ng?

last -i | egrep -o '[0-9]{1,3}\.[0-9]{1,3}\.[0-9]1{1,3}\.[0-9]1{1,3}"

Ty chon nao nén dugc cung cap cho grep dé loc chinh xac dau ra dugc tao bdilénh find dugc
thuc thi voi tuy chon -print@?

Tuy chon -z hoac --null-data nhu trong find . -print@ | grep -z expression.

Lénh uptime -s hién thi ngay cu6i cuing ma hé thong dwoc bat nguén (nhw trong 2019-08-05
20:13:22). Két qua ctia lénh uptime -s | sed -e 's/(.*) (.*)/\1/' sélagi?

Mot 16i s& xay ra. Theo méc dinh, ddu ngodc don phai dugc thoat dé sit dung tham chiéu ngugc
trong sed.

Ty chon nao nén dugc cung cap cho grep dé né dém cac dong phu hgp thay vi hién thi chung?

Tuy chon -c.

Linux
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Dap an Bai tap Ma& rong

1. Cau trdc co ban cta tép HTML dugc bat dau bang cac phan t& html, head va body. Vi du:

<html>
<head>
<title>News Site</title>
</head>
<body>
<h1l>Headline</h1>
<p>Information of interest.</p>
</body>
</html>

Hay mo td cach cac dia chi c6 thé dugc st dung trong sed dé chi hién thi phan t& body va noi
dung cta noé.

Dé chi hién thi body, cac dia chi phéi la /<body>/,/<\/body>/ nhu trong sed -n -e
'/<body>/,/<\/body>/p '.Tuy chon -n dugc cung cap cho sed dé né khong in cac dong theo
mac dinh, vi thé ma ta nén s dung lénh p & cudi biéu thitc sed dé in cac dong phu hop.

2. Biéu thitc sed nao sé x6a tit ca cac thé khai tai liéu HTML va chi git lai van ban dwoc hién thi?

Biéu thitc sed s/<[A>]*>//g s& thay thé bat ky noi dung nao bén trong <> bing mot chudi
rong.

3. Cac tép c6 phan md rong .ovpn la rat phd bién trong viéc dinh cdu hinh may khach VPN vi
chung khong chi chita cai dat ma con chia cd ndi dung cda khéa va ching nhan cho may
khach. Cac khéa va chitng nhan nay ban dau nam trong cac tép riéng biét. Vi vay, chung can
dugc sao chép vao tép .ovpn. Gid st ta cd doan trich sau day cia mot mau . ovpn:

client

dev tun
remote 192.168.1.155 1194
<Ca>
ca.crt
</ca>
<cert>
client.crt
</cert>
<key>
client.key
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</key>
<tls-auth>
ta.key
</tls-auth>

Gia st cac tép ca.crt, client.crt, client.key va ta.key déu nam trong thw muc hién tai
thi sed s& stta d6i cdu hinh miu nhu thé nao dé thay thé tirng tén tép bang noi dung ctia né?

Lénh
sed -1 -e 's/(MA.]1*)\.(crt|key)$/cat \1.\2/e' < client.template > client.ovpn

sé thay thé bat ky dong nao két thuc bang . crt hodc . key véi ndi dung ctia tép co tén trung véi
dong d6. Tuy chon -1 sé yéu cau sed st dung cac biéu thitc chinh quy mé rong, trong khi e &
cu6i biéu thirc sé yéu cau sed thay thé cac két qua trung khép véi dau ra cda lénh cat \1.\2.
Cac tham chiéu nguoc \1 va \2 sé twong ng vdi tén tép va phan maé rong dugc tim thay trong
két qua trung khop.
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103.8 Chinh stra Tép co ban

Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 103.8

Khoi lwgng
3

Cac linh vwe kién thirc chinh
« biéu hudng tai liéu bang vi.

* Hiéu va st dung ché dé vi.

Chen, chinh stra, xda, sao chép va tim van ban trong vi.
« Kién thwc vé Emacs, nano va vim.
« C4u hinh trinh soan tho tiéu chuan.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
° vi
e /,?
*hj, k1
*i,0a
* d,p,y,dd,yy
ZZ, :wl!, :q!

EDITOR
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103.8 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 103 Lénh GNU va Unix
Muc tiéu: 103.8 Chinh stta Tép co ban
Bai: 1trén1

Gigi thigu
Trong hau hét cac ban phan phoi Linux, vi — viét tat cia “visual” —ludn dwgc cai dat san. bay la
trinh soan thao tiéu chuan trong méi treong vo. Vi la mot trinh soan thdo van ban tuong tac, no sé
hién thi noi dung cta tép lén man hinh khi dang soan thdo. Tt d6, n6 cho phép nguoi dung di
chuyén qua lai va thuc hién cac sita doi & bt ky dau bén trong tai liéu. Tuy nhién, khong giéng
nhu céc trinh chinh sa truc quan tit man hinh nén do6 hoa, trinh chinh stta vi la mét tng dung
vd vGi cac phim tat cho moi tac vu chinh sita. C6 mdt chuwong trinh thay thé cho vi dwoc goila vim
(vi cdi tién) doi khi dugc st dung nhw mot sy thay thé hién dai cho vi. Bén canh nhiéu cai tién,
vim con ho trg ddnh diu ndi cd phép, hoan tac/lam lai da cdp dd va chinh sira nhiéu tai liéu. Mac
du c6 nhiéu tinh nidng hon nhung vim vin hoan toan twong thich ngugc vdi vi va ta gan nhu sé
khong thé phan biét dugc chung trong hau hét cac tac vu.

Cach tiéu chudn dé bat dau vi la cung cdp cho né dwong dan dén tép dudi dang tham so. DE
chuyén tryc ti€p dén mot dong cu thé, s6 cia né phai dugc thong bao bang dau cdng (nhu trong
vi +9 /etc/fstab dé m& /etc/fstab/ va dit con tré & dong thit 9; néu khong cé s6, ddu cong
sé ty ddt con tré & dong cudi cung).

Giao dién cta vi rit don gian: toan b khong gian c6 san trong cta s6 dong lénh sé duoc st dung
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dé hién thi tép (thwong dugc thong bao dwdi dang déi s6 1énh) cho nguoi dung. Diu hiéu tryc
quan duy nhat 1a mdt dong chan trang hién thi vi tri hién tai cda con trd va dau ngéd ~ cho biét noi
tép két thuc. C6 cac ché do thyc thi khac nhau cho vi khi hanh vi cda chwong trinh thay doéi, pho
bién nhat 1a ché do chén va ché dé thuwong.

Ché d6 Chen

Ché d6 chén rat don gidn: van ban sé xudt hién trén man hinh khi né dugc go trén ban phim. bay
la kiéu twong tdc ma da s6 ngudi dung déu mong doi tir mot trinh soan thdo van ban, nhung né
khong phdi 1a phuong thite trinh bay tai liéu diu tién cda vi. D€ vao ché do cheén, nguoi dung phai
thuc hién 1énh chén & ché do thwong. Phim esc sé& két thuc ché do chén va tré vé ché do thuong -
tic ché do vi mac dinh.

Néu muon biét thém vé cac ché do thuc thi khac, hdy mé vi va go:

NOTE
:help vim-modes-intro
Ché do Thuong

Ché do thuong — con duwogc goi 1a ché d9 1énh —1a cach vi bat dau theo mic dinh. O ché dd nay,
cac phim trén ban phim dwogc lién két véi cac 1énh cho céc tac vu diéu huwdng va thao tac van ban.
Hau hét 1énh trong ché d¢ nay la cac phim don. Mgt s6 phim va chitc nang ctia chung & ché do
thuong la:
0,%

bi t6i dau va cudi dong.
1G, G

Di t6i dau va cudi tai liéu.
()

bi téi dau va cudi cau.

{,}
bi tdi dau va cudi doan van.

w, w
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h j, k1

Trai, xudng, 1én, phai.
e hoackE

Di tdi cudi tir hién tai.
/,?

Tim kiém tién va lui.

i, I
Chén vao trudc vi tri con tré hién tai va & dau dong hién tai.

a, A
Chén vao sau vi tri con tré hién tai va & cu6i dong hién tai.

0,0

Thém mot dong méi va chén vao dong tiép theo hodc dong trudec.

s,S
Xdéa ky ty dudi con trd hodc toan bo dong va vao ché do chen.

Thay d6i (cac) ky tu bén dudi con trd.

Thay thé ky ty dudi con tré.

Xéa cac ky tu da chon hodc ky ty bén dudi con tré.

Vv,V

Bat dau mot viung chon mai véi Ky tw hién tai hoac toan bo dong.

y,yy
Sao chép (kéo) cac ky ty hodc toan bd dong.

PP
Dan noi dung da sao chép vao truwdc hodc sau vi tri hién tai.

Hoan tdc hanh dong cuo6i cung.
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Ctrl-R

Lam lai hanh déng cudi cung.

ZZ
bong va luu.

ZQ
boéng va khong luu.

Néu cé mot s6 dirng trudce, 1énh sé dwoc thye thi véi dung s6 1an d6. Vi du: nhan 3yy dé sao chép
dong hién tai cong véi hai dong ti€p theo, nhan d5w dé xda tlr hién tai va 4 tlr tiép theo, v.v.

Hau hét cac tac vu chinh stta déu 1a sw két hop gitta cac 1énh. Vi du: chubi phim vey dugc si dung
dé sao chép mot vung chon bat dau tir vi tri hién tai cho dén hét tlr hién tai. Viéc ldp lai 1énh cling
c6 thé dugc st dung trong cac két hop. Vi vy, v3ey sé sao chép mot vung chon bat dau tir vi tri
hién tai cho dén khi két thuc tlr th\t ba tinh tir do.

vi c6 thé sap xép van ban da sao chép trong cac thanh ghi va cho phép gitt cac ndi dung riéng biét
cung mot lic. Mot thanh ghi sé dugce chi dinh bai mét ky tu véi ky ty " ding trwdce. Sau khi dugc
tao, né s& dugc lwu gitt cho dén khi két thic phién hién tai. Chudi phim "1y s& tao mdt thanh ghi
chza vung chon hién tai c6 thé dugc truy cip théng qua phim 1. Sau do, thanh ghi 1 cé thé dugc
dan bang "1p.

Ngoai ra, ching ta con cé mdt cach dé dat cac dau tuy chinh & céac vi tri tuy y doc theo van ban dé
giup ta dé dang va nhanh chong di chuyén qua lai gitta chung. Cac ddu nay dugc tao bang cach
nhan phim m va sau dé nhan mot phim dé xac dinh vi tri hién tai. Sau khi thyc hién xong, con tré
sé quay lai vi tri dd ddnh dau khi nhén ' va theo sau la phim da chon.

Bat ky mdt chubi phim nao ciing cé thé duwgc ghi lai duéi dang mdt macro dé thyc hién trong
twong lai. Vi dy, m6t macro c6 thé dugc ghi lai d€ bao quanh mét doan van ban di chon trong dau
trich dan kép. Pau tién, mot chudi vin ban sé dugc chon va phim g dugc nhén, tiép theo 1la mot
phim thanh ghi d€ lién két vdi macro, chdng han nhw d. Dong recording @d sé xuét hién ¢ dong
chan trang, cho biét rang qua trinh ghi dang hoat déng. Vi gid dinh rang mdt doan van ban da
duoc chon nén 1énh dau tién la x sé x6a (va tyw dong sao chép) van ban da chon. Sau d6, ta nhan
phim i dé chén hai diu trich dan kép vao vi tri hién tai, sau d6 1a esc dé trd vé ché do thwong. Lénh
cudi cung la P dung dé chén lai vung chon di xdéa ngay trude dau trich dan kép cudi cung. Bay gio,
viéc nhén lai q sé két thic qua trinh ghi. Mot macro bao gom chudi x, i, "", esc va P s& thyc thi moi
khi cdc phim @d dugc nhan & ché d6 thuwong, trong dé, d 1a phim thanh ghi dugc lién két véi
macro.

Tuy nhién, macro sé chi khd dung trong phién hién tai. D€ lam cho macro ton tai lau dai, ching
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phai duoc luu trit trong tép cau hinh. Vi hau hét cdc ban phan phéi hién dai déu s& dung vim lam
trinh chinh sta tuwong thich véi vi nén tép cdu hinh cta nguoi dung sé la ~/.vimrc. Bén trong
~/.vimrc, dong let @d = 'xi""A[P' s& dit thanh ghi d thanh chudi phim bén trong diu trich
dan don. Ta c6 thé st dung cung mot thanh ghi dd gan trude d6 cho mot macro dé dan chudi phim
cua no.

Lénh Dau hai cham

Ché d6 thuwong cling ho trg mot tdp hop cac 1énh vi khac 1a cdc 1énh ddu hai chdm. Pung nhu tén
cia nd, cac 1énh dau hai chdm dwogc thyc thi sau khi ta nhan phim diu hai chdm : & ché do
thuong. Cac 1énh dau hai chdm cho phép nguoi dung thye hién tim kiém, vy, thodt, chay cac 1énh
v, thay doi cai dat vi, v.v. Dé quay lai ché d6 thuong, ta phai thyc thi 1énh :visual hodc nhan
phim Enter khong di kém vai bat ky 1énh nao. M6t s6 1énh ddu hai chdm pho bién nhat sé duwgc chi
ra sau day (chit cai dau tién khong phdi la mot phan cda lénh):
:s/REGEX/TEXT/g
Thay thé tat ca cac 1an xuat hién cda biéu thitc chinh quy REGEX bang TEXT trong dong hién tai.
N6 chdp nhan cung mdt ci phap cda lénh sed bao gom ca dia chi.

Chay lénh vo sau.

:quito hoac :q
Thoat khéi chuong trinh.

:quit! hoac :q!
Thoat khoéi chwong trinh ma khéng luu.

1wq
Luwu va thoat.

:exit hoac :x hoac :e
Luu va thoat néu can.

:visual
Quay tré lai ché d¢ diéu huéng.

Chuwong trinh vi tiéu chudn cé kha nang thyc hién hau hét céc tac vu chinh sa van ban, nhung
bat ky trinh soan thao phi d6 hoa nao khac cling déu c6 thé dugc st dung dé chinh sira tép van
ban trong moi treong vo.
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Nguoi dung mdi cé thé sé giap kho khan trong viéc ghi nh¢ tit ca cac phim 1énh cta vi
cung mot lic. Cac ban phan phéi st dung vim ciing ¢ 1énh vimtutor s& dung vim dé
md& hudng dan tirng bude vé cac hoat dong chinh. Tép 1a mdt ban sao c6 thé chinh sita
va dugc st dung dé thye hanh cdc 1énh ciing nhu dan dan lam quen véi chung.

TIP

Trinh chinh stra thay thé

Nguoi dung khong quen véi vi cé thé sé gap kho khan khi thich @ng véi né vi hoat dong cia né
khong truc quan. Mot giai phap thay thé don gidn hon 1a GNU nano - mot trinh soan thdo van ban
nho cung cép tat ca cac tinh ning chinh stra van ban co bdn nhu hoan tac/lam lai, danh dau néi cu
phép, tim kiém va thay thé tuwong tac, ty dong thut 1&, ddnh s6 dong, hoan thanh ttt, khéa tép, sao
luvu tép va ho trg qudc té€ hoa. Khong giong nhu vi, tat ca cac 1an nhin phim s& chi dugc chén vao
tai liéu dang dugc chinh stta. Cac 1énh trong nano dugc cung cdp bang cach s dung phim ctr1
hodc phim Meta (tuy thudc vao loai hé théng, Meta c6 thé 1a ait hodc o).

Ctrl-6 hoac Meta-A
Bat dau mot vung chon méi. Cling c6 thé tao vung chon bang cach nhan Shift va di chuyén con
tro.

Meta-6
Sao chép vung chon hién tai.

Ctrl-K

Cat vung chon hién tai.

Ctrl-u
D4an noi dung da sao chép.

Meta-U

Hoan tac.

Meta-E

Lam lai.

Ctrl-\
Thay thé van ban tai vung chon.

Ctrl-T

Bat dau phién kiém tra chinh ta cho tai liéu hoédc vung chon hién tai.

Emacs la mot trinh soan thdo van ban rat phé bién khac cho moéi truong vo. Trong khi van ban cé
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thé dugc dua vao chi bang cach nhap qua ban phim (nhu trong nano) thi viéc diéu huéng trong tai
liéu lai dugc ho trg béi cac 1énh trén ban phim (nhw trong vi). Emacs bao gom nhiéu tinh nang
giip n6 khong chi don gian 1a madt trinh soan thdo van ban ma con la mot IDE (méi truong phdt
trién tich hop) c6 khd nang bién dich, chay va th nghiém cac chuwong trinh. Emacs cé thé duogc
cdu hinh nhw mot wng dung khach email, tin tirc hodc RSS va khién né tré thanh mot b ng dung
c6 ndng suat rat cao.

Ban than vé sé chay mdt trinh soan thdo van badn mic dinh (thwong 1a vi) moi khi can thiét. Diéu
nay cing dung trong treong hgp vi du nhu khi crontab -e dugc thyc thi dé chinh sita cdc cong
viéc dinh ky (cronjobs). Bash s dung cdc bién phién VISUAL hodc EDITOR dé tim ra trinh soan
thdo van ban mac dinh cho moi trwong vé. Vi du: 1énh export EDITOR=nano sé xac dinh nano la
trinh soan thao van ban méic dinh trong phién vé hién tai. D€ thyc hién thay doi nay lién tuc trong
cac phién, 1énh phdi dugc dwa vao ~/.bash_profile.
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Bai tdp Huéng dan

1. vi dugc s dung nhiéu nhat cho viéc chinh st¥a cac tép cadu hinh va ma nguén noi viéc thut 1é
sé giup xac dinh cac phan cda van ban. Mot vung chon c¢6 thé dugc thut vao bén trai bang cach
nhan < va bén phai bang cich nhan >. Nhitng phim nao nén dugc nhan & ché do thuong dé thut
1é ba budc sang trai cho vung chon hién tai?

2. Ta c6 thé chon toan bo dong bang cach nhin V & ché do thuwong cda vi. Tuy nhién, ky tw xuéng
dong két thuc cling sé duwgc bao gom. Nhitng phim nao nén dwgc nhan & ché do thwong dé chon
tir ky tu bat dau cho dén cu6i dong nhung khong bao gom ky tw xuéng dong?

3. vi nén duoc thyuc thi nhu thé nao trong dong 1énh dé mé ~/ .bash_profile va chuyén thang
dén dong cudi cung?

4. Nhitng phim nao nén duwgc nhan trong ché do thwong ctia vi dé xdéa céc ky tw tir vi tri con tré
hién tai cho dén ky tyw ddu cham tiép theo?
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Bai tap Md rong

1.

vim cho phép chon céc khéi van ban cé chiéu rong ty y chit khong chi cac phan c6 toan bo
dong. Bang cach nhin ctr1 + v & ché dd thuwong, mot vung chon sé dugc thuc hién bang cach di
chuyén con trd 1én, xuéng, sang trai va phai. Bang cach st dung phuwong phap nay, lam cach
nao dé xéa mot khoi bat dau tir ky ty dau tién trong dong hién tai c6 chita tdm cot va nim dong
van ban tiép theo?

Phién vi bi gidan doan do mat dién dot xuat. Khi m& lai tép, vi sé nhac nguoi dung néu ho
muon khoi phuc tép hoan doi (ban sao ty dong do vi tao). Nguoi dung nén lam gi dé loai bo tép
hoan d6i?

Trong mot phién vim, truede d6 da cé mot dong dugc sao chép vao thanh ghi 1. T6 hgp phim nao
sé ghi mot macro trong thanh ghi a dé dan dong trong thanh ghi 1 vao ngay trudc dong hién
tai?
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Tom tat

Bai hoc nay da néi vé trinh soan thao van ban tiéu chuin cho méi truong vé Linux la vi. Mac du
c6 vé hoi phitc tap déi véi nhitng nguoi dung maéi nhung vi cé céc tinh ndng khién né tré thanh
mot lya chon tot trong viéc chinh stta van ban ky thuat va phi k§ thuéat. Bai hoc da di qua cac budc
sau:

» Cach s dung co ban va cac tinh nang hitu ich cta vi.

* vim—tc vi cai tién —1a gi va cdc trinh soan thao thay thé khac.

» C4ch x4c dinh trinh soan thdo van ban méac dinh cho méi truong vé.
Céc 1énh va tién trinh da dugc nhic dén 1a:

 Trinh chinh stta vi va phién ban cai tién cia n6 vim.

 Chinh stra van ban co ban trong vi.

 Trinh chinh stta thay thé emacs va nano.
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b

1.

ap an Bai tap Huwéng dan

vi dugc st dung nhiéu nhat cho viéc chinh stta cac tép cdu hinh va ma nguén noi viéc thut 1é
sé giup xac dinh cac phan cda van ban. Mot vung chon c¢6 thé dugc thut vao bén trai bang cach
nhan < va bén phai bang cich nhan >. Nhitng phim nao nén dugc nhan & ché do thuong dé thut
1é ba budc sang trai cho vung chon hién tai?

3<, tirc ba budc vé bén trai.

Ta c6 thé chon toan bd dong bang cach nhin V & ché d¢ thudong cda vi. Tuy nhién, ky tw xuéng
dong két thuc ciing s& dugc bao gom. Nhitng phim nao nén dugc nhin & ché do thuong dé chon
tir ky ty bat dau cho dén cuoi dong nhung khong bao gom ky tw xuong dong?

Cac phim @v$h, titc @ (“nhdy dén dau dong”), v (“bat dau chon ky tu”), $ (“di dén cudi dong’) ")
va h (" quay lai mot vi tri”).

vi nén dugc thyc thi nhu thé nao trong dong 1énh d€ maé ~/ .bash_profile va chuyén thang
dén dong cudi cung?

Lénhvi + ~/.bash_profile s& mé& tép va dat con tré & dong cudi cung.

Nhitng phim nao nén dugc nhin trong ché do thwong ctia vi dé xda cac ky ty tlr vi tri con trd
hién tai cho dén ky ty ddu chdm tiép theo?

Cac phim dt ., tirc d (“bat dau xé6a”), t (“nhdy t6i ky ty sau”) va . (ky ty ddu cham).
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Dap an Bai tap Ma& rong

1.

vim cho phép chon céc khéi van ban cé chiéu rong ty y chit khong chi cac phan c6 toan bo
dong. Bang cach nhin ctr1 + v & ché dd thuwong, mot vung chon sé dugc thuc hién bang cach di
chuyén con trd 1én, xuéng, sang trai va phai. Bang cach st dung phuwong phap nay, lam cach
nao dé xéa mot khoi bat dau tir ky ty dau tién trong dong hién tai c6 chita tdm cot va nim dong
van ban tiép theo?

T6 hop @, Ctrl-V va 815jd sé chon va xda khdi twong &ng.

Phién vi bi gidn doan do mat dién dot xuat. Khi mé& lai tép, vi sé nhac ngudi dung néu ho
muén khoi phuc tép hoan déi (ban sao ty déng do vi tao). Nguoi dung nén lam gi dé loai bo tép
hoan do6i?

Nhan d khi dugc nhac béi vi.

Trong mot phién vim, tredc d6 da cé mot dong duogc sao chép vao thanh ghi 1. T6 hgp phim nao
sé ghi mot macro trong thanh ghi a dé dan dong trong thanh ghi 1 vao ngay trudc dong hién
tai?

T6 hop ga"1Pq, tic g (“bat dau ghi macro”), a (“gan thanh ghi a cho macro”), "1 (“chon van ban
trong thanh ghi 1”), P (“dan trudc dong hién tai”) va q (“két thuc ghi macro”).
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104.1 Tao Phan vung va Hé théng Tép
Tham khao cac muc tiéu LPI
LPIC-1 v5, Exam 101, Objective 104.1

Khoi lwgng
2

Cac linh vwe kién thirc chinh
* Quan ly bang phan vung MBR va GPT
S dung cac lénh mkfs khac nhau dé tao cdc tép hé théng khac nhau, chdng han nhu:
o ext2/ext3/ext4
o XFS
o VFAT
o exFAT

+ Kién thitrc vé tinh ning co ban cda Btrfs (bao gom cac hé théng tép da thiét bi, nén va cac 6
phén vung con).

Sau day la danh sach mgt phan cac tép, thuat ngir va tién ich dwgc st dung
o fdisk
* gdisk
* parted
* mkfs

* mkswap

Linux
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104.1 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.1 Tao Phan vung va Hé thong Tép

Bai: 1trén1

Gidi thiéu

Trén bat ky hé diéu hanh nao, mdi mot dia citng déu can dugc phan vung trude khi cé thé s
dung. Phan vung la mdt tap hop con logic cia dia véat ly va thong tin vé cadc phan vung sé dugce luu
trit trong bang phan vung. BAng nay bao gom thong tin vé cac cung dau tién va cudi cung cla
phan vung, loai cia n6 cling nhu céc chi tiét khac vé tiing phan vung.

Thong thuong, moi mot phan vung déu duge hé diéu hanh coi 1a mot “6” riéng biét ngay ca khi
chung déu nam trong cung mdt phwong tién vat ly. Trén cac hé thong Windows, chung dugc gan
cac chir cdi nhu C: (tir trwdc téi nay van duoc coi la 6 chinh), D:, v.v. Trén Linux, m6i phan vung
sé dugc gan cho mot thu muc trong /dev, nhu /dev/sdal hoac /dev/sda2.

Trong bai hoc nay, ching ta sé hoc cach tao, x6a, khoi phuc va thay doi kich thudc phan vung
bang ba tién ich pho bién nhat (fdisk, gdisk va parted), cich tao hé thong tép trén ching cling
nhu céch tao va thiét 1ap maot phdn viing hodn déi hoac tép hodn doi dé dung lam bo nhd ao.

Vi cac ly do vé tién 1é, trong bai hoc nay, chung ta sé goi phuong tién luu trit 1a
NOTE “dia” du cac hé thong lwu trit hién dai nhu SSD va B6 luu trit Flash hoan toan
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khong hé chwra bat ky mot “dia” nao.
Hiéu vé MBR va GPT

C6 hai cach chinh dé lIuu trit thong tin phan vung trén 6 citng. Cach dau tién 1a MBR (Bdn ghi Khéi
déng Chinh) va cach th hai la GPT (Bdng phdn vung GUID).

MBR
bay la tan du tr nhitng ngay dau cia MS-DOS (cu thé hon la PC-DOS 2.0 tir ndm 1983) va trong
nhiéu thap ky dugc coi 1a lwge @6 phan vung tiéu chuan trén PC. BAng phan vung dugc luu triv
trén cung dau tién cta dia dugc goi la Cung Khéi dong, cing vai d6 con c6 trinh tdi khéi dong
(trén cac hé thong Linux thuwong la trinh tai khéi dong GRUB). Nhung MBR cé mot loat han ché
gay can trd viéc sit dung no trén cac hé thong hién dai nhu viéc khong thé xi 1y cac dia co kich
thudc 16n hon 2TB va gidi han chi c6 4 phan vung chinh trén moéi dia.

GUID
Mot hé thong phan vung giai quyét nhiéu han ché cia MBR. N6 khoéng c6 giéi han thuc té vé
kich thuéc dia va s6 lwong phan vung téi da chi bi giéi han béi chinh hé diéu hanh. N6 thwong
dugc tim thay trén cdc may hién dai hon st dung UEFI thay vi BIOS PC cii.

Trong cac tac vu quan tri hé thong, nguoi dung sé cé thé tim thay cd hai lwgc d6 nay dang dugc st
dung. Vi vy, chung ta phai biét cach st dung cac cong cu lién quan dén tirng lwgc d6 dé tao, x6a
hodc stta d6i cac phan vung.

Quan ly phan viung MBR vé&i FDISK

Tién ich tiéu chudn dé quan 1y phan vung MBR trén Linux la fdisk. Pay la mot tién ich twong tac
dugc diéu khién bang menu. Dé s dung no, hay nhip fdisk, theo sau la tén thiét bi twong ¥ng
v6i dia can chinh stta. Vi du nhw 1énh

# fdisk /dev/sda

sé chinh stta bang phan vung cta thiét bi duwgc két ndi SATA dau tién (sda) trén hé thong. Hay nhé
rang chung ta can chi dinh thiét bi twong &wng véi dia vat ly chit khong phai mot trong cidc phan
vung cia no6 (nhv /dev/sdal).

Tat ca cac hoat dong lién quan dén dia trong bai hoc nay can phai dwgc thyc hién
NOTE v6i tu cach la siéu nguoi dung root (quan tri vién hé théng) hodc véi quyén goc
bang cach s dung sudo.
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Khi duoc goi, fdisk s& hién thi 101 chao, sau d6 la mot 16i cdnh bdo va né sé chd 1énh cda nguoi
dung.

# fdisk /dev/sda

Welcome to fdisk (util-linux 2.33.1).

Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help):

Canh bao 1la mdt yéu to6 quan trong. Chung ta c6 thé tao, chinh sita hodc xéa phin vung theo y
mudn nhung sé khong cé gi dugc ghi vao dia trir khi ta st dung 1énh ghi (w). Vi vay, ta c6 thé “thyc
hanh” ma khéng s¢ nguy co mét dit liéu, mién 1a ta tranh xa phim w. D€ thoat fdisk ma khong luu
cac thay doi, hdy st dung l1énh q.

Du vay chung ta khéng bao gio nén thyc hanh trén mot dia quan trong vi du sao
NOTE van ludn cd tén tai nhiéu rui ro. Thay vao @6, hay st dung 6 dia ngoai vi dy phong
hodc 6 USB flash.

In Bang Phan vung hién tai

Lénh p dugc st dung dé in bdng phan vung hién tai. Pau ra sé trong giong nhu sau:

Command (m for help): p

Disk /dev/sda: 111.8 GiB, 120034123776 bytes, 234441648 sectors
Disk model: CT120BX500SSD1

Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: @x97f8fef5

Device Boot Start End  Sectors Size Id Type
/dev/sdal 4096 226048942 226044847 107.8G 83 Linux
/dev/sda2 226048944 234437550 8388607 4G 82 Linux swap / Solaris

Duéi day la y nghia cia tiing cot:

Device

Thiét bi dugc gan cho phan vung.
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Boot
Cho biét phan vung “cé thé khéi dong” duwgc hay khong.

Start
Cung bat dau phan vung.

End
Cung két thuc phan vung.

Sectors
Tong s6 cung trong phan vung. Nhan no vdi kich thudc cung dé cé dugce kich thuwdc phan ving
tinh bang byte.

Size
Kich thwéc cia phan vung & dinh dang “con ngudi c6 thé doc dwgc”. Trong vi du trén, cac gia tri
dugc tinh bang gigabyte.

Id

Gia tri s6 dai dién cho loai phan vung.

Type
M6 ta loai phan vung.

Phan vung Chinh va Phan viing Mé& rong

Trén dia MBR c6 thé c6 2 loai phan viung co ban 1a phan vung chinh va mé rong. Nhu da noi trudc
day, ta chi c6 thé c6 4 phan vung chinh trén dia va néu muon tao dia “cé thé khdi dong dugce” thi
phan vung dau tién phai la mét phan vung chinh.

Mot cach dé khac phuc han ché nay la tao mot phan vung mé rong hoat dong nhu mot vung chita
cho cac phan vung logic. Vi dy, chung ta cé thé cé mot phan vung chinh, mot phan ving mé rong
chiém phan con lai cia dung lwgng dia va ndm phan vung logic bén trong né.

Dboi vdi mot hé dieu hanh nhu Linux, cdc phan vung chinh va mé réong déu dugc x ly theo cung
mot cach. Do d6, khong cé mot “loi thé” nao khi chung ta st dung phan vung nay thay vi phan
vung con lai.

Tao mdt Phan vung

DE tao mot phan vung, chung ta sé s dung 1énh n. Theo méc dinh, cidc phan vung sé duwoc tao khi
dung lwgng dia chwa dugc phan bd. Chung ta sé dugc hoéi vé loai phan ving (chinh hodc mé réng),
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cung dau tién va cung cuo6i cung.

Cung dau tién thuong cé thé chap nhan gia tri méac dinh do fdisk dé xuat trir khi ching ta can
mot phan vung dé bat dau tai mot cung cu thé. Thay vi chi dinh cung cu6i cuing, ta cé thé chi dinh
kich thudc va theo sau la cac chit céi K, M, G, T hodc P (Kilo, Mega, Giga, Tera hodc Peta). Vi vay, néu
mudn tao phan vung 1 GB, ta c6 thé chi dinh +1G la Last sector (Cung cudi cung) va fdisk sé
xac dinh kich c& phan vung twong tng. Hay xem vi du sau vé viéc tao phan vung chinh:

Command (m for help): n
Partition type
p primary (@ primary, @ extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-3903577, default 2048): 2048
Last sector, +/-sectors or +/-size{K,M,G,T,P} (2048-3903577, default 3903577): +1G

Ki€ém tra Dung lwrgng chwa phan bé

Néu khong ré cé bao nhiéu dung lugng trong trén dia, ching ta c6 thé st dung lénh F dé hién thi
dung lwgng chua phan b6 nhu sau:

Command (m for help): F

Unpartitioned space /dev/sdd: 881 MiB, 923841536 bytes, 1804378 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

Start End Sectors Size
2099200 3903577 1804378 881M

Xéa Phan vung

Dé x6a mot phan vung, hay st dung 1énh d. fdisk sé héi vé s6 phan vung ta mudn x6a trie khi chi
cé duy nhdt mot phan vung trén dia. Trong tredng hgp nay, phan vung nay sé dugc chon va xéa
ngay lap tuc.

Hay lvu ¥ rang néu ching ta xéa mot phan viung mé rong, tat ca cac phan vung logic & bén trong
no cing sé bi xoa.
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Hay chd y Khoang cach!

Hay nhé rang khi tao mot phan vung méi bang fdisk, kich thuéc t6i da sé bi gidi han bai lugng
dung lwgng lién ké t6i da chwa phan bo t6i da trén dia. Vi du chdng ta cé ban d6 phan vung sau:

Device Boot  Start End Sectors Size Id Type
/dev/sdd1 2048 1050623 1048576 512M 83 Linux
/dev/sdd2 1050624 2099199 1048576 512M 83 Linux
/dev/sdd3 2099200 3147775 1048576 512M 83 Linux

Sau dd, chung ta x6a phan vung 2 va kiém tra dung lwgng trong:

Command (m for help): F

Unpartitioned space /dev/sdd: 881 MiB, 923841536 bytes, 1804378 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

Start End Sectors Size
1050624 2099199 1048576 512M
3147776 3903577 755802 369M

Néu cong ca kich thuwdc cia dung lwgng chua phan b thi trén ly thuyét, ching ta c6 sdn 881 MB
dung lugng trong. Nhung hay xem diéu gi sé xay ra khi ching ta cd gang tao mot phan vung 700
MB:

Command (m for help): n
Partition type
p primary (2 primary, @ extended, 2 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2,4, default 2): 2
First sector (1050624-3903577, default 1050624):
Last sector, +/-sectors or +/-size{K,M,G,T,P} (1050624-2099199, default 2099199): +700M
Value out of range.

biéu nay xay ra vi dung lwgng chwa phan bo lién ké 16n nhat trén dia 1a khéi 512 MB thudc vé
phan vung 2. Phan vung mdi ciia chung ta khong thé “vugt qua” phan vung 3 dé s& dung s6 dung
lugng chwa phan bé & sau né.
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Thay d6i loai Phan ving

Doi khi ching ta sé can thay d6i loai phan vung, dac biét 1a khi x& Iy cac 6 dia cirng duoc st dung
trén cac hé diéu hanh va nén tdng khac. Piéu nay c6 thé dugc thye hién bang 1énh t, theo sau 1a s
phan vung can thay doi.

Loai phan vung phai dwgc chi dinh bang ma thap luc phan twong &ng clia n6 va chung ta co thé
xem danh sach tat cd cdc ma hop 1é bang cach s dung 1énh 1.

Pung nham 1an loai phan vung vé6i hé théng tép dugc st dung trén d6. Mic du trudc day gitra
chung c6 mdt méi quan hé nhat dinh nhung hién nay diéu nay khong phai lic nao cling dang (vi
du nhv mét phan vung Linux c6 thé ch&a bat ky hé thong tép goc Linux nao nhu ext4 hoic
ReiserFsS).

Phan vung Linux la loai 83 (Linux). Cac phan vung hoan d6i la loai 82 (Hoan doi

TIP
Linux).

Quan ly phan vung GUID véi GDISK

Tién ich gdisk cling twong duong v6i fdisk trong viéc X ly cac dia dwgc phan vung GPT. Trén
thuc té, giao dién cliia né dugc mo6 phéng theo fdisk véi dau nhac twong tac va cac 1énh twong ty
(hodc rat giong).

In Bang Phan vung hién tai

Lénh p dugc st dung dé in bang phan ving hién tai. Pau ra cia 1énh sé giong nhu sau:

Command (? for help): p

Disk /dev/sdb: 3903578 sectors, 1.9 GiB

Model: DataTraveler 2.0

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): AB41B5AA-A217-4D1E-8200-E062C54285BE
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 3903544
Partitions will be aligned on 2048-sector boundaries

Total free space is 1282071 sectors (626.0 MiB)

Number Start (sector) End (sector) Size Code Name
1 2048 2099199 1024.0 MiB 8300 Linux filesystem
2 2623488 3147775 256.0 MiB 8300 Linux filesystem
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Chung ta c6 thé nhan ra mot vai diém khéc biét ngay trong phan dau:

« Moi dia c6 mot Ma dinh danh dia (GUID) duy nhét. Day 1a s6 thap luc phan 128 bit dugc chi

dinh ngdu nhién khi bdng phan vung duoc tao. Vi cé 3,4 x 10* gi4 tri kha thi cho con s6 nay nén

kha ning 2 dia ngiu nhién cé cung GUID la rat thap. GUID c6 thé dugc sit dung dé xac dinh hé
théng tép nao sé dwgc gan vao luc khéi dong (va ¢ dau), dong thoi loai bé nhu cau s& dung

duong dan thiét bi dé 1am diéu nay (nhu /dev/sdb).

* Hay xem cum tir Partition table holds up to 128 entries (BAng phan vung chia toi da
128 muc nhép). Chung ta dich thuc 1a cé thé cé t6i da 128 phan vung trén dia GPT. Do dd, ta sé

khong can dén phan vung chinh va maé réng.

» Dung lugng trong duoc liét ké ¢ dong cudi cung, vi thé ma khong can tdi 1énh twong duong véi

1énh F tir fdisk.

Tao Phan vung

Lénh dé tao phan vung la n (cling giong nhu trong fdisk). Su khéac biét chinh 1a bén canh sé phan
vung va cung dau tién va cudi cung (hodc kich thudc), ta cling cé thé chi dinh loai phan vung trong
qué trinh tao. Phin vung GPT ho trg nhiéu loai hon MBR. Chung ta c6 thé ki€ém tra danh sach tat

ca cac loai dugc ho trg bang cach st dung 1énh 1.

Xéa Phan vung

D€ x6a mot phan vung, hay nhap d va s6 phan vung. Khong giong nhu fdisk, phan ving dau tién
sé khong duoc chon ty dong néu noé la phan vuang duy nhat & trén dia.

Trén dia GPT, cac phan vung cé thé dugc sap xép lai dé dang (hoic la “phén loai”) dé tranh cac
khodng trong trong chubi danh s6. D€ lam diéu nay, ta chi can s& dung 1énh s. Vi du: hay tudng

twong mot dia c6 bang phan vung nhu sau:

Number Start (sector) End (sector) Size Code
1 2048 2099199 1024.0 MiB 8300
2 2099200 2361343 128.0 MiB 8300
3 2361344 2623487 128.0 MiB 8300

Néu xéa phan vung thi hai, badng sé tré thanh:

Number Start (sector) End (sector) Size Code
1 2048 2099199 1024.0 MiB 8300
3 2361344 2623487 128.0 MiB 8300

Name

Linux
Linux
Linux

Name
Linux
Linux

filesystem

filesystem

filesystem

filesystem

filesystem
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Néu ta si dung 1énh s, né sé tré thanh:

Number Start (sector) End (sector) Size Code Name
1 2048 2099199 1024.0 MiB 8300 Linux filesystem
2 2361344 2623487 128.0 MiB 8300 Linux filesystem

Hay chu y viéc phan vung thit ba da tré thanh phan vung th hai.

Khoang cach?

Khong giong nhu dia MBR, khi tao phan vung trén dia GPT, kich thuwéc clia phan vung sé khong bi
gioi han bédi lwgng dung lugng lién ké chua phin bé téi da. Ta cd thé tin dung dén tan bit cudi
cung cia mdt cung tw do du né nam & dau trén dia.

Tuy chon Khoi phuc

bia GPT luu trit cac ban sao dy phong ctia tiéu dé GPT va badng phan vung, giup viéc khoi phuc dia
trong trueong hop dit liéu nay bi héng tré nén dé dang. gdisk cung cip céc tinh nang dé ho trg cac
tac vu khdi phuc dé va ta co thé truy cap ching bang 1énh r.

Chung ta c6 thé xay dung lai bdng phan viung hodc tiéu dé GPT chinh bi héng bang b va c tuong
ng hodc s dung tiéu dé va bang chinh dé xay dung lai ban sao lwu bing d va e. Ta cling c6 thé
chuyén d6i MBR thanh GPT béang f va lam nguoc lai véi g. Néu nhép ? trong menu khoi phuc ta sé
nhan dugc danh sach tat ca cac 1énh khoi phuc ¢é san cling nhw mé ta vé chitc ning cia ching.

Tao Hé théng Tép

Phan vung dia chi la budc dau tién khi st dung dia. Sau ddé, chung ta sé can dinh dang phan vung
bang hé thong tép trudc khi st dung né dé Ivu triv dir liéu.

Mot hé théng tép sé ki€ém sodt cach dit liéu dugce lwu trix va truy cip trén dia. Linux hé trg nhiéu
hé thong tép, mdt trong s6 chung la thuan Linux (nhw ho ext - Hé thong tép m& rong), s6 con lai
dén tir nhitng hé diéu hanh khac nhu FAT tit MS-DOS, NTFS tit Windows NT, HFS va HFS+ tit Mac
0OS, v.v.

Céng cu tiéu chuin dugc s dung dé tao hé thong tép trén Linux 1a mkfs véi nhiéu “tuy chon” tuy
theo hé thong tép ma né can hoat dong.

Tao Hé thong Tép ext2/ext3/ext4

Hé thong Tép mé rong (ext) la hé thong tép dau tién danh cho Linux va qua nhiéu nam da dugc
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thay thé bang cac phién ban méi cé tén la ext2, ext3 va ext4. Hién nay day la hé théng tép mic
dinh cho nhiéu ban phéan phéi Linux.

Cdc tién ich mkfs.ext2, mkfs.ext3 va mkfs.ext4 dugc s& dung dé tao cac hé thong tép ext2, ext3
va ext4. Trén thuc t€, tat ca cac “tién ich” nay chi ton tai dudi dang cac lién két twgng trung dén
mot tién ich khac cé tén la mke2fs. mke2fs thay doi cac gid tri mac dinh ctia né theo tén ma né
dugc goi. Nhu vay, tat cd chung déu cé hanh vi va tham sé dong lénh giong nhau.

Hinh thic st dung don gidn nhat la:
# mkfs.ext2 TARGET

Trong d6, TARGET 1a tén ctia phin vung noi hé thong tép sé duogc tao. Vi du: dé tao hé thong tép
ext3 trén /dev/sdbl, 1énh s€ la:

# mkfs.ext3 /dev/sdbl

Thay vi st dung 1énh tuwong wng véi hé théng tép mudn tao, ta cd thé truyén tham sé -t cho
mke2fs, theo sau la tén hé thong tép. Vi du: cac 1énh sau la twong duwong va sé tao mot hé thong
tép ext4 trén /dev/sdbl.

# mkfs.ext4 /dev/sdbl
# mke2fs -t ext4 /dev/sdbl

Tham s6 Dong Iénh

mke2fs ho trg nhiéu tuy chon va tham s6 dong 1énh. Duéi day 1a mot trong nhitng tham s6 quan
trong nhat. Tat cd nhitng tham s6 nay cling ap dung cho mkfs.ext2, mkfs.ext3 vamkfs.ext4:

-b SIZE

bat kich thudc cla cac khoi dit liéu trong thiét bi thanh SIZE, cé thé 1a 1024, 2048 hodc 4096
byte cho mo6i khéi.

-C
Kiém tra thiét bi dich dé tim cac khoi héng trudc khi tao hé thong tép. Ta cd thé chay kiém tra
k§ ludng nhung chdm hon nhiéu bang cach truyén tham s6 nay hai lan (nhu trong mkfs . ext4
-Cc -c TARGET). }
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-d DIRECTORY
Sao chép ndi dung cda thw muc dugc chi dinh vao thw muc goc cia hé thong tép mdi. N6 sé rat
hitu ich néu ta can “dién trudc” dia véi mot tap hgp tép dugc xac dinh trude.

-F
Cdn thdn! Tuy chon nay sé budc mke2fs tao mot hé thong tép ngay cd khi cac tuy chon khac
dugc truyén cho né hodc khi myc tiéu mang tinh nguy hiém hoac khong cé y nghia. Néu dugc
chi dinh hai 1an (nhu trong -F -F), n6 tham chi cé thé duoc sit dung dé tao hé thong tép trén
thiét bi da dwoc gan két hodc dang st dung. Day 1a mot viéc rat rdt toi té.

-L VOLUME_LABEL

Sé dat nhan 6 phan vung thanh nhan dwgc chi dinh trong VOLUME_LABEL. Nhan nay cé thé dai
toi da 16 ky ty.

Dbay la mot tuy chon rat hiru ich. N6 sé mo phdng viéc tao hé théng tép va hién thi nhitng gi sé
dugc thyc hién néu dugc thyc thi ma khoéng cé tuy chon n. Hay coi né nhu mot ché do “thw
nghiém”. Viéc kém tra moi th\ truedc khi thuc sy thyc hién bat ky thay déi nao déi véi dia la
mot viéc rat hitru ich.

-q
Ché d6 im lang. mke2fs sé chay binh thuong nhung sé khong tao ra bat ky dau ra nao trong ctra
s0 dong 1énh. N6 sé kha hitu ich khi ta chay mke2fs tir tép 1énh.

-U ID

Thao tac nay sé dat UUID (Ma Pinh danh duy nhdt toan cau) cia mdt phan vung thanh gia tri
dugc chi dinh lam ID. UUID la céc s6 128 bit trong ky hiéu thap luc phan dung dé xac dinh duy
nhat mot phan vung cho hé diéu hanh. S6 nay dugc chi dinh 1a mot chubi 32 chit s6 ¢ dinh
dang 8-4-4-4-12, nghia la 8 chit s6, gach noi, 4 chit so, gach noi, 4 chit s6, gach néi, 4 chit s6, gach
noi, 12 chir s6 (nhw D249E380 -7719-45A1-813C-35186883987E). Thay vi ID, ta ciing c6 thé
chi dinh cac tham sé nhw clear dé xéa UUID ctia hé thong tép, random dé s& dung UUID duogc
tao ngau nhién hodc time dé tao UUID dua trén thoi gian.

-V
Ché do chi tiét: in nhiéu théong tin hon trong qua trinh hoat ddng so véi binh thuwong. N6 sé hitu
ich cho muc dich g& 16i.

Tao mot Hé thong Tép XFS

XFS 1a mot hé thong tép hiéu suit cao do Silicon Graphics phat trién 1an diu tién vao nam 1993
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cho hé diéu hanh IRIX cia hang. Do cédc tinh nang vé hiéu suat va do tin cady nén no thuong dugc
st dung cho cdc may chu va cadc moi truong khac yéu cau bang thong hé thong tép cao (hoac dugc
bdo dam).

Cac cong cu quan ly hé thong tép XFS 1a mdt phan cta goi xfsprogs. Géi nay cé thé sé can duogc
cai dat thi cong vi n6 khong méc dinh cé trong mot s6 ban phan phoi Linux. Nhitng hé diéu hanh
khac (nhu Red Hat Enterprise Linux 7) s& dung XFS lam hé thong tép mac dinh.

Cac hé thong tép XFS dugc chia thanh it nhat 2 phan, phdn nhdt ky noi luu trit nhat ky cua tat ca
cac hoat déng cia hé thong tép (thwong dugc goi 1a Nhat ky) va phan dit liéu. Phan nhat ky c6 thé
dugc dat bén trong phan dit liéu (hanh vi mdc dinh) hodc thdm chi trén mot dia riéng hoan toan
dé c6 hiéu sudt va do tin cay cao hon.

Lénh co ban nhit dé tao hé théng tép XFS 1a mkfs.xfs TARGET, trong d6, TARGET la phan vung
can hé thong tép duogc tao trong d6 (vi du: mkfs.xfs /dev/sdal).

Nhu trong mke2fs, mkfs.xfs cling ho trg mot s tuy chon dong 1énh. Duwdi diy la mot trong so
nhitng tuy chon phé bién nhat.

-b size=VALUE

bat kich thwdc khoi trén hé thong tép (tinh bang byte) thanh kich thwdc dugc chi dinh trong
VALUE. Gia tri mac dinh la 4096 byte (4 KiB), t6i thiéu 1a 512 va tdi da 1a 65536 (64 KiB).

-m crc=VALUE
Cac tham s6 bat dau bang -m la cac tuy chon siéu dit liéu. Tuy chon nay sé cho phép (néu VALUE
1a 1) hodc vo hiéu hdéa (néu VALUE 1a @) viéc st dung kiém tra CRC32c dé xac minh tinh toan ven
cda tit ca cac siéu dit liéu trén dia. Diéu nay cho phép ta phat hién va khoi phuc 16i t6t hon sau
cac su co lién quan dén phan cing. Do d6 ma tinh nang nay dugc kich hoat theo méc dinh. T4c
déng hiéu sudat ctia cong tac kiém tra nay luén & mirc toi thiéu nén thong thuong khong cé 1y do
gi dé vo hiéu héa no.

-m uuid=VALUE

bat UUID phan vung thanh gia tri dugc chi dinh trong VALUE. Hay nhé rang UUID la céc so
gom 32 ky tu (128 bit) & co s& thap luc phan va duoc chi dinh trong nhém 8, 4, 4, 4 va 12 chit s
dugc phan tdch bang dau gach ngang (nhw 1E83E3A3-3AE9-4AAC-BF7E-29DFFECD36(0).

-f
Budc tao hé thong tép trén thiét bi dich ngay cd khi c6 mot hé thong tép duwgc phat hién trén
thiét bi do.
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-1 logdev=DEVICE
Tuy chon nay sé dat phan nhat ky cia hé thong tép trén thiét bi da chi dinh thay vi bén trong
phan di liéu.

-1 size=VALUE

Tuy chon nay sé dat kich thuwdc cia phan nhat ky thanh kich thuéc dugc chi dinh trong VALUE.
Kich thudc cé thé dugce chi dinh bang byte va cé thé s dung cac hau t6 nhu m hodc g. Vi du: -1
size=10m sé gidi han phan nhat ky & 10 Megabyte.

-q
Ché d6 im lang. Trong ché d) nay, mkfs.xfs sé khong in cac tham s6 ctia hé théng tép dugc tao.

-L LABEL
Thiét 1ap nhan hé théng tép, c6 thé dai toi da 12 ky tu.

-N
Twong ty nhu tham s6 -n ctia mke2fs, tuy chon nay sé lam cho mkfs.xfs in tat cd cac tham so
dé tao hé théng tép ma khong thuc sy tao no.

Tao Hé théng Tép FAT hoac VFAT

Hé thong tép FAT c6 ngudn goc tit MS-DOS va qua nhiéu nam da cé dugc nhiéu ban stra doi, dinh
cao la dinh dang FAT32 dugc phat hanh vao nam 1996 v6i Windows 95 OSR2.

VFAT la phan mé& rong cia dinh dang FAT16 v6i ho tro tén tép dai (t6i da 255 ky ty). C4 hai hé
thong tép déu dugce xi 1y bdi cung mot tién ich 1a mkfs. fat. mkfs.vfat chinh la bi danh cda né.

Heé thong tép FAT c6 nhitng nhuwgc diém quan trong han ché viéc st dung né trén cac 6 dia cing
16n. Vi du: FAT16 ho trg 6 phin viung c6 dung luong t6i da 1a 4 GB va kich thudc tép toi da 1a 2 GB.
FAT32 tang kich thuwdc 6 phin vung l1én t6i da 2 PB va kich thudc tép t6i da 1én 4 GB. Do dd, cac hé
thong tép FAT ngay nay duwgc s dung phé bién hon trén cac 6 dia flash nhé hoédc thé nhé (kich
thudc t6i da 2 GB) hodc cac thiét bi va hé diéu hanh cti khéng ho trg cac hé théng tép ning cao.

Lénh co ban nhat dé tao hé thong tép FAT la mkfs.fat TARGET, trong dd, TARGET la phan vung
can hé thong tép duoc tao trong d6 (vi du nhu mkfs.fat /dev/sdcl).

Giong nhu cac tién ich khac, mkfs . fat cling ho trg mét s tuy chon dong 1énh. DuGi day 1a nhirng
tuy chon quan trong nhat. Danh sach day du va mo ta vé moi tuy chon trong huéng dan st dung
tién ich sé co6 trong man mkfs. fat.

Linux
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-C
Kiém tra thiét bi dich dé tim cac kh6i hong truwde khi tao hé thong tép.

-C FILENAME BLOCK_COUNT

Tao tép dugc chi dinh trong FILENAME va sau d6 tao mot hé théng tép FAT bén trong tép do, tao
mot “hinh dnh dia” tréong. Tép nay sau nay cé thé dwgc ghi vao thiét bi bang tién ich nhw dd
hoac dugc gan két dudi dang vong lap thiét bi. Khi s& dung tuy chon nay, sd khoi trong hé
thong tép (BLOCK_COUNT) phai dugc chi dinh sau tén thiét bi.

-F SIZE
Chon kich thwdc cta FAT (Bdng phan bé Tép) trong khodng 12, 16 hodc 32, tic la gitta FAT12,
FAT16 hodc FAT32. Néu khong dugc chi dinh, mkfs.fat sé chon tuy chon thich hgp dua trén
kich thudc hé thong tép.

-n NAME
bat nhan 6 phan viung hodc tén cho hé thong tép. Tén nay cé thé dai t6i da 11 ky ty va méac dinh
1a khoéng co tén.

-v
Ché d6 chi tiét. In nhiéu théng tin hon binh thudng, httu ich cho viéc go 16i.

mkfs.fat khong thé tao hé thong tép “c6 thé khdi dong”. Theo trang hudng dan,
NOTE oA o x . o x 1A . .
“diéu nay khéng de nhu chung ta nghi” va sé khong duoc trién khai.

Tao Hé théng Tép exFAT

exFAT la mot hé thong tép do Microsoft tao ra vao ndm 2006 nham giai quyét mot trong nhirng
han ché quan trong nhat ciia FAT32 la kich thuéc tép va dia. Trén exFAT, kich thuéc tép toi da la
16 exabyte (tir 4 GB trén FAT32) va kich thuéc dia toi da 1a 128 petabyte.

Vi dugc ho tro tot bdi ca ba hé diéu hanh chinh (Windows, Linux va mac 0S), day 1a mot Iya chon
1y twdng khi nguoi dung can kha nang tuwong tac, chang han nhu trén 6 dia flash dung lwgng 16n,
thé nhg va 6 dia ngoai vi. Trén thyc té, day la hé thong tép mac dinh danh cho thé nhé SDXC 16n
hon 32 GB nhv da dugc Hiép Hoi SD xac dinh.

Tién ich méac dinh dé tao hé théng tép exFAT la mkfs.exfat - mot lién két dén mkexfatfs. Lénh
co ban nhat la mkfs.exfat TARGET, trong d6, TARGET la phan vung noi can tao hé thong tép (vi
du nhu mkfs.exfat /dev/sdb2).

Trai nguoc véi cac tién ich khac dwoc thao ludn trong bai hoc nay, mkfs.exfat cé rat it tiy chon
dong lénh.

Linux
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-i voL_ID
bat ID 6 phan vung thanh gia tri dwgc chi dinh trong VOL_ID. Pay 1a s6 thap luc phan 32 bit.
Néu khong dugc xac dinh, ID dya trén thoi gian hién tai sé dugc thiét lap

-n NAME
Dbat nhan hodc tén 6 phan vung. N6 c6 thé cd tdi da 15 ky ty va méc dinh 1a khong co tén.

-p SECTOR
Chi dinh cung dau tién ctia phan vung dau tién trén dia. Pay la mot gia tri tuy chon va mac
dinh 1a 0.

-s SECTORS
Xac dinh s6 lwgng cung vat 1y trén moéi cum phan bé. N6 phai 1a liy thira cua hai, ching han
nhu 1, 2,4, 8, v.v.

Lam quen v@i Hé thong Tép Btrfs

Btrfs (dugc phat am 1a “Butter FS”, “Better FS” hodc tham chi 1a “Butterfuss”, tén chinh thuc la B-
Tree Filesystem) 1a mot hé thong tép dd duwgc phat trién tir nam 2007 danh riéng cho Linux béi Tap
doan Oracle va cac cong ty khac bao gom Fujitsu, Red Hat, Intel, SUSE, v.v.

C6 nhiéu tinh niang lam cho Btrfs tré nén hap dan doi vdi cac hé théng hién dai noi dung lugng
lvu trir 16n 1a rat pho bién. Nhitng tinh ning nay gébm c6 hoé trg da thiét bi (bao gom phan doan,
phan chiéu va phan phan doan+phdan chiéu nhu trong thiét 1ap RAID), nén trong sudt, t6i wu hda
SSD, sao luwu gia tang, chup hinh dnh tic thoi, chong phan manh tryc tuyén, ki€ém tra ngoai tuyén,
ho trg cho céc 6 phan vung con (c6 han ngach), chéng trung lap va nhiéu hon nita.

Vi 1a hé théng tép sao chép khi ghi nén no rat vitng khi ding trude cac sw ¢d. Trén hét, Btrfs rat dé
st dung va dugc hd trg tot bdi nhiéu ban phan phéi Linux, mét trong sé ching (nhw SUSE) con st
dung n6 lam hé théng tép mac dinh.

Trén hé thong tép truyén thong, khi nguoi dung muén ghi dé 1én mot phan cia tép,
dir liéu mdai sé dugce dat tryce tiép 1én dit liéu cli ma né dang thay thé. Trén hé théng
tép sao chép khi ghi, dit liéu mai sé dugc ghi vao khong gian trong trén dia. Sau do,
siéu dit liéu ban dau cda tép sé dugc cap nhat dé tham chiéu dén dir liéu méi va chi
khi d6 dit liéu cti mdi duoc gidi phong vi chiung khong con can thiét nira. biéu nay
sé lam giam kha ndng mat dit liéu trong truong hgp xay ra sy c6 vi dit liéu cii chi bi
loai b6 sau khi hé thong tép hoan toan chac chan rang né khong con can thiét nita
va dit liéu méi da dugc duwa vao.

NOTE

424 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.1 Tao Phan vung va Hé thdng Tép

Tao Hé théng Tép Btrfs

Tién ich mkfs.btrfs duoc si dung dé tao hé thong tép Btrfs. Néu ching ta st dung 1énh nay ma
khong c6 bat ky tuy chon nao thi né sé tao hé thong tép Btrfs trén mat thiét bi nhat dinh giong nhw
sau:

# mkfs.btxfs /dev/sdbl

TIP Néu khong co6 tién ich mkfs.btrfs trén hé thong, hdy tim btrfs-progs trong trinh
quan ly goi ctia badn phan phoi.

Ta c6 thé st dung -L dé dit nhédn (hodc tén) cho hé thong tép ctia minh. Nhan btrfs ¢ thé co t6i da

256 ky tu ngoai trir ky tw xuéng dong:

# mkfs.btxfs /dev/sdbl -L "New Disk"

TIP Hay dat nhan trong diu trich dan kép (nhu trén) néu nhin cé khodng tring.

C6 mot lvu y dédc biét vé Btrfs: ta cé thé truyén da thiét bi cho 1énh mkfs.btrfs. Truyén da thiét bi
s& m& rong hé thong tép trén tat cd cac thiét bi twong ty nhu thiét 1ap RAID hoac LVM. Dé chi dinh
cach phan phéi siéu dit liéu trong mang dia, hay st dung tham s6 -m. Cac tham s6 hop 1€ 1a raide,
raidl, raid5, raid6, raid1@, single va dup.

Vi du: dé tao mot hé thong tép mé rong /dev/sdbl va /dev/sdc1 va noi hai phan vung thanh mot
phan vung 16n, hay st dung:

# mkfs.btrfs -d single -m single /dev/sdb /dev/sdc

Cac hé thong tép mé rong trén nhiéu phan vung nhu trén thoat nhin cé vé cé
nhiéu vu thé nhung né lai khéng phai 1a mét y hay trén phuwong dién an toan

WARNING dit liéu vi 16i trén mot dia don ciia mang twong dwong véi viéc mat mot s6 di
liéu nhat dinh. Rui ro sé cang 1én khi ta s dung nhiéu dia hon vi khi dé sé c6
nhiéu diém c6 thé x4y ra 16i hon.

Quan ly O phan viing con

0 phan vung con ciing giéng nhu cac hé théng tép & bén trong hé théng tép. Hay coi chung nhu
mot thu muc cé thé dugc gan két (va duge xit 1y) nhw mot hé théng tép riéng biét. Cac 6 phan viung
con sé giup viéc t6 chirc va quan tri hé théng tréd nén dé dang hon vi moéi 6 phan vung con c6 thé
c6 han ngach hodc quy tac hinh dnh titc thoi riéng.

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 425

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

0 phan vung con khong phdi la phan vung. M6t phan vung sé phan b6 mot khong
gian ¢6 dinh trén 6 dia. Diéu nay c6 thé dan dén cac van dé lién déi nhw mot phan

NOTE vung hét dung lugng trong khi phan vung khac lai van con nhiéu dung lugng. Voi
cac 0 phan vung con thi khéng nhu vay vi ching sé "chia sé " dung lugng tréng tir
hé théng tép goc cia minh va ma& rong khi can thiét.

Gia s ching ta c6 mot hé thong tép Btrfs dugc gan két trén /mnt/disk va mudn tao mdt 6 phan
vung con bén trong no dé luvu trit cac ban sao lwu cda minh. Hay goi nd 1a BKP:

# btxrfs subvolume create /mnt/disk/BKP

Tiép theo, ching ta sé liét ké ndi dung ctia hé thong tép /mnt/disk. C6 thé thdy rang da c6 mot
thu muc méi dugc dit tén theo 6 phan vung con cia ching ta.

$ 1s -1h /mnt/disk/

total @

drwxr-xr-x 1 root root @ jul 13 17:35 BKP
drwxrwxr-x 1 carol carol 988 jul 13 17:30 Images

Cac 0 phan vung con ciing c6 thé dugc truy cap giong nhu bat ky mot thw muc nao

NOTE
khac.

Chung ta c6 thé kiém tra xem 0 phin vung con c6 dang hoat dong hay khong bang lénh:

# btxfs subvolume show /mnt/disk/BKP/
Name: BKP
UUID: e90alafe-69fa-dadf-9764-3384f66fa32e
Parent UUID: -
Received UUID: -

Creation time: 2019-07-13 17:35:40 -0300
Subvolume ID: 260

Generation: 23

Gen at creation: 22

Parent ID: 5

Top level ID: 5

Flags: -

Snapshot(s):

Ta c6 thé gan 0 phan vung con vao /mnt/BKP bing cdch truyén tham s6 -t btrfs -o
subvol=NAME cho lénh mount:
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# mount -t btrfs -o subvol=BKP /dev/sdbl /mnt/bkp

NOTE Tham s0 -t chi dinh loai hé théng tép sé dugc gan két.
Lam viéc v&i Hinh anh tirc thoi

Hinh anh tic thoi (Snapshots) cling giong nhu 6 phan vung con nhung dugc dién san ndi dung tir
dia noi hinh anh tic thoi dugce chup.

Khi dugc tao, hinh anh tic thoi va 6 phan vung goc sé c¢é ndi dung hoan toan giong nhau. Nhung
tlr thoi diém d6 trd di, ndi dung ctia ching sé hoan toan dgc 1ap. Nhitng thay doi dugc thyc hién
do6i véi 6 phan vung goc (nhu tép duwgce thém, doi tén hodc xda) sé khong duge phan anh trén hinh
anh tire thoi va nguoc lai.

Hay nhé rang hinh anh ttc thoi sé khong nhan ban cac tép va ban dau hau nhu sé khong chiém
dung lugng dia. N6 chi don gidn la sao chép cay hé théng tép trong khi tré dén dit liéu géc.

Lénh tao hinh anh titc thoi cling giong nhu 1énh dugce s& dung dé tao mot 6 phan vung con va chi
can thém tham sé snapshot sau btrfs subvolume. Lénh bén dudi sé tao mot hinh anh tic thoi
cta hé thong tép Btrfs dugc gan két trong /mnt/disk trong /mnt/disk/snap:

# btrxfs subvolume snapshot /mnt/disk /mnt/disk/snap

Bay gio, hay twdng twong rang chung ta c6 nhitng noi dung sau trong /mnt/disk:

$ 1s -1h

total 2,8M

-Iw-TWw-Ir-- 1 carol carol 109K jul 1@ 16:22 Galaxy_Note_10.png

-Irw-TWw-Ir-- 1 carol carol 484K jul 5 15:01 geminoid2.jpg

-rw-TWw-Tr-- 1 carol carol 429K jul 5 14:52 geminoid.jpg

-rw-rw-r-- 1 carol carol 467K jul 2 11:48 LG-G8S-ThinQ-Mirror-White.jpg
-rw-TWw-Tr-- 1 carol carol 654K jul 2 11:39 LG-G8S-ThinQ-Range.jpg
-rw-ITw-r-- 1 carol carol 94K jul 2 15:43 Mimoji_Comparativo.jpg
-rw-TWw-r-- 1 carol carol 112K jul 10 16:20 Notel@Plus.jpg

drwx------ 1 carol carol 366 jul 13 17:56 snap
carol carol 118K jul 11 16:36 Twitter_Down_20190711.jpg
-rw-TWw-r-- 1 carol carol 324K jul 2 15:22 Xiaomi_Mimoji.png

=

-IW-ITW-TY--

Hay lwu ¥ thw muc snap chita hinh anh t&c thoi. Bay gio, ching ta sé xa mot s6 tép va kiém tra
nodi dung thuw muyc: °
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$ rm LG-G8S-ThinQ-*

$ 1s -1h

total 1,7M

-Iw-TWw-Ir-- 1 carol carol 109K jul 1@ 16:22 Galaxy_Note_10.png
-rw-ITWw-r-- 1 carol carol 484K jul 5 15:01 geminoid2.jpg
-rw-TWw-Tr-- 1 carol carol 429K jul 5 14:52 geminoid.jpg
-rw-rw-r-- 1 carol carol 94K jul 2 15:43 Mimoji_Comparativo.jpg
-rw-Tw-Ir-- 1 carol carol 112K jul 1@ 16:20 Notel@Plus.jpg

drwx------ 1 carol carol 366 jul 13 17:56 snap
-rw-TWw-r-- 1 carol carol 118K jul 11 16:36 Twitter_Down_20190711.jpg
-rw-rWw-Ir-- 1 carol carol 324K jul 2 15:22 Xiaomi_Mimoji.png

Tuy nhién, néu ta kiém tra bén trong thw muc snap, cac tép da xéa van con do va cé thé dugc khoi
phuc néu can.

$ 1s -1h snap/

total 2,8M

-Iw-TWw-r-- 1 carol carol 1@9K jul 1@ 16:22 Galaxy_Note_10.png

-rw-TWw-Ir-- 1 carol carol 484K jul 5 15:01 geminoid2.jpg

-rw-TWw-Tr-- 1 carol carol 429K jul 5 14:52 geminoid.jpg

-rw-rw-r-- 1 carol carol 467K jul 2 11:48 LG-G8S-ThinQ-Mirrox-White. jpg
-rw-xw-r-- 1 carol carol 654K jul 2 11:39 LG-G8S-ThinQ-Range.jpg
-rw-rw-r-- 1 carol carol 94K jul 2 15:43 Mimoji_Comparativo.jpg
-rw-TWw-Tr-- 1 carol carol 112K jul 10 16:20 Notel@Plus.jpg

-Irw-ITw-r-- 1 carol carol 118K jul 11 16:36 Twitter_Down_20190711.jpg
-rw-TWw-Ir-- 1 carol carol 324K jul 2 15:22 Xiaomi_Mimoji.png

Chung ta cling c6 thé tao hinh anh tirc thoi chi cho phép doc. Ching cling hoat déng y hét nhw cac
hinh anh tirc thoi ¢ thé ghi, diém khac biét 1a ndi dung cta hinh anh t&c thoi khong thé thay doi
ma sé bj “d6ng bang” theo thoi gian. Ta chi can thém tham so6 -x khi tao hinh anh tic thoi:

# btrfs subvolume snapshot -r /mnt/disk /mnt/disk/snap

Vai dong vé tac vu Nén

Btrfs c¢6 ho trg tinh nidng nén tép trong sudt vGi ba thuit todn khac nhau c6 san. Tinh nang nay
dugc thyc hién ty dong theo ting tép, mién 1a hé théng tép dwoc gan két vdi tuy chon -o
compress. Cac thuat toan dd thong minh dé phat hién ra cac tép khong nén dugc va sé khong co
nén chuing dé giup tiét kiém tai nguyén hé thong. Vi vay, trén moéi mot thw muc, chung ta cé thé cé
cd cac tép nén va khong nén. Thuét todn nén méc dinh la ZLIB, nhung ngoai ra con cé LZO (nhanh
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hon nhung ty 1& nén kém hon) hoac ZSTD (nhanh hon ZLIB véi ty 1é nén twong duong) véi nhiéu
cdp do nén (xem cac muc tiéu twong wng trén cac thy chon gan két).

Quan ly Phan ving bang GNU Parted

GNU Parted 1a mot trinh soan thdo phin vung rat manh (do dé ma no c6 cai tén nhu vay) co thé
duogc st dung dé tao, x6a, di chuyén, thay doi kich thudc, gidi cttu va sao chép phan vung. N6 ¢
thé hoat dong vdi cd dia GPT va MBR, déng thoi ddap ing hau hét moi nhu cau quan ly dia cta
nguoi dung.

C6 nhiéu giao dién ngudi dung d6 hoa gidp ta lam viéc véi parted dé dang hon rit nhiéu nhu
GParted danh cho méi treong may tinh dé ban dwa trén GNOME va Trinh qudn ly Phdn viing KDE
danh cho Mdy tinh dé ban KDE. Tuy nhién, nguwoi dung nén hoc cach s& dung parted trén dong
1énh vi chung ta khong thé trong cdy vao viéc ¢6 san moi truong dé hoa may tinh dé ban trong cai
dat may chu.

Khong giong nhuw fdisk va gdisk, parted sé thuc hién cac thay déi doi véi
dia ngay ldp titc sau khi 1énh duwgc dwa ra ma khong can doi mét 1énh khac ghi
cac thay déi vao dia. Nguwoi dung nén thuc hanh trén mot dia hodc 6 flash
tréng hodc du phong dé tranh nguy co mat dir liéu néu méc 16i.

WARNING

Cach don gian nhat dé bat dau s& dung parted la nhap parted DEVICE, trong d6, DEVICE la thiét
bi can quan ly (parted /dev/sdb). Chuwong trinh sé khéi dong mot giao dién dong 1énh twong tac
nhu fdisk va gdisk véi ddu nhac (parted) dé nhap 1énh.

# parted /dev/sdb

GNU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.

(parted)
WARNING Hay that can trong! Néu ban khong chi dinh mét thiét bi, parted sé tw dong
chon dia chinh (thwong la /dev/sda) dé lam viéc.
Chon bia

Dé chuyén sang mot dia khac vdi dia dugce chi dinh trén dong 1énh, ta cé thé s dung lénh select,
theo sau la tén caa thiét bi:

(parted) select /dev/sdb
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Using /dev/sdb

Nhan Thong tin

Lénh print cé thé duogc st dung dé 1ay thém thong tin vé mot phan vung cu thé hodc tham chi la
Ve tat ca cac thiét bi khoi (dia) duwgc két néi vai hé thong.

DE 1ay thong tin vé phan vung hién dugc chon, ta chi cin go print:

(parted) print

Model: ATA CT12@0BX50@SSD1 (scsi)

Disk /dev/sda: 120GB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags
1 2097kB 116GB 116GB  primary ext4
2 116GB  120GB 4295MB primary linux-swap(vl)

Chung ta c6 thé nhan danh sach tit ca cac thiét bi khoi duwgc két ndi véi hé théng bang cach s
dung print devices:

(parted) print devices
/dev/sdb (1999MB)

/dev/sda (120GB)

/dev/sdc (320GB)
/dev/mapper/cryptswap (4294MB)

D€ nhan thong tin vé tit ca cac thiét bi dwgc két ndi cing mdt ldc, ta cé thé s dung print all.
Néu muon biét cé bao nhiéu dung luong trong trong moi thiét bi, ta c6 thé s dung print free:

(parted) print free

Model: ATA CT120BX500SSD1 (scsi)

Disk /dev/sda: 120GB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags
32.3kB 2097kB 2065kB Free Space

430 | butson  |earning.lpi.org | Dugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.1 Tao Phan vung va Hé thdng Tép

1 2097kB 116GB  116GB  primary ext4
116GB 116GB  512B Free Space

2 116GB  120GB  4295MB primary linux-swap(vl)
120GB  120GB  2098kB Free Space

Tao Bang Phan vung trén bia tréng

DE tao bang phan vung trén mot dia tréng, hdy st dung 1énh mklabel, theo sau la loai bang phan
vung can st dung.

C6 nhiéu loai bdng phan viung dugc ho trg, nhung cac loai chinh chung ta nén biét 1a msdos dugc
st dung dé chi bdng phan viing MBR va gpt dé chi bang phan vung GPT. Dé tao bang phan vung
MBR, hady nhéap:

(parted) mklabel msdos
Va dé tao bang phan vung GPT, 1énh sé la:

(parted) mklabel gpt

Tao mot Phan vung

Dé tao mot phan vung, ta s dung 1énh mkpart vGi ci phap mkpart PARTTYPE FSTYPE START
END, trong do:

PARTTYPE

Loai phan vung, c6 thé 1a primary (chinh), logical (logic) hodc extended (mé réng) trong
trwong hop bang phan ving MBR dugc st dung.

FSTYPE
Chi dinh hé thong tép nao sé dugc s dung trén phan vung nay. Hay lwu y rang parted sé
khong tao hé thong tép. N6 chi dat mot co trén phan vung dé hé diéu hanh biét sé co loai dit
liéu nao tw no.

START
Chi dinh diém chinh xac trén thiét bi ma phan vung bat dau. Ta c6 thé s& dung cac don vi khac
nhau dé chi dinh diém nay. 2s cé thé dugc dung dé chi cung thit hai cda dia, trong khi 1m la dé
chi phan dau cia megabyte dau tién cla dia. Cac don vi pho bién khac 1a B (byte) va % (phan
tradm cua dia).

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 431

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

END
Chi dinh phan cu6i cia phan vung. Hay lwu y rang day khong phai la kich thuwdc ctia phan vung
ma la diém trén dia ma né két thiic. Vi du: néu ta chi dinh 10@m thi phan vung sé di dén diém
100 MB sau khi khéi déng dia. Ta c6 thé s& dung cac don vi giéng nhu trong tham s6 START.

Vivay, 1énh
(parted) mkpart primary ext4 1m 100m

sé tao mot phan vung chinh thudc loai ext4 bat dau tir megabyte dau tién cda dia va két thic sau
megabyte thw 100.

Xéa Phan vung

Dé x6a mot phan vung, hay s& dung 1énh rm, theo sau la s6 phan vung ma ta cé thé hién thi bang
lénh print. Vivay, rm 2 sé x6a phan vung thw hai trén dia hién dugc chon.

Khoi phuc Phan vung

parted co thé khoi phuc phan vung da bi x6a. Gid st chung ta c¢6 cdu tric phan vung sau:

Number Start End Size File system Name Flags
1 1049kB 99.6MB 98.6MB ext4 primary
2 99.6MB 200MB  100MB  ext4 primary
3 200MB  300MB  99.6MB ext4 primary

Phan vung 2 da tinh c& bi x04 bang rm 2. P& khéi phuc nd, chung ta cé thé st dung lénh rescue
véi cu phap rescue START END, trong dé, START la vi tri gan ding noi phan vung bat dau va END
la vi tri gan dung noi phan vung két thc.

parted sé quét dia dé tim kiém cdc phan vung va dé nghi khoi phuc moi phan vung dugc tim
thdy. Trong vi du trén, phan vung 2 bat dau & 99,6 MB va két thuc & 200 MB. Vi vay, chuing ta c6
thé s dung 1énh sau dé khoi phuc phan vung:

(parted) rescue 90m 210m
Information: A ext4 primary partition was found at 99.6MB -> 200MB.
Do you want to add it to the partition table?

Yes/No/Cancel? y
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Lénh nay sé phuc hoi phan vung va néi dung ctia ndé. Hay luu y rang rescue chi cé thé khéi phuc
cac phan vung da duoc cai dat hé théng tép trén d6. Phan vung trong sé khong dwoc phat hién.

Thay déi Kich thuéc Phan viing ext2/3/4
parted co thé dugc st dung dé thay doi kich thudce cac phan vung. Tuy nhién, c6 mét sé luu v:

 Trong qua trinh thay d6i kich thuéc, phan viing phai duoc ngat két ndi va khong dugc si dung.

 Can c6 da dung lugng trong & sau phan vung dé diéu chinh né theo kich thudc mong muon.

Lénh sé la resizepart, theo sau la s6 phan vung va noi két thuc. Vi du: néu chung ta c6 bang
phén vung sau:

Number Start End Size File system Name Flags
1 1049kB 99.6MB 98.6MB ext4 primary
2 99.6MB 200MB  100MB  ext4
3 200MB  300MB  99.6MB ext4 primary

Viéc diéu chinh kich thugc phin ving 1 bing cach s& dung resizepart sé giy ra thong bao 16i vi
v6i kich thwde mai, phan vung 1 sé chong 1én phan vung 2. Tuy nhién, phan vung 3 c6 thé dugc
thay do6i kich thudc vi cé dung lwgng tréng phia sau né. Viéc nay cé thé duwgc xdc minh bang 1énh
print free:

(parted) print free

Model: Kingston DataTraveler 2.0 (scsi)
Disk /dev/sdb: 1999MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:
Number Start End Size File system Name Flags
17.4kB 1049kB 1031kB Free Space
1049kB 99.6MB 98.6MB ext4 primary
99.6MB 200MB  100MB  ext4
3 200MB  300MB  99.6MB ext4 primary

300MB  1999MB 1699MB Free Space
Vi vay, ta c6 thé st dung 1énh sau dé thay doéi kich thudc phan vung 3 thanh 350 MB:

(parted) resizepart 3 350m
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(parted) print

Model: Kingston DataTraveler 2.0 (scsi)
Disk /dev/sdb: 1999MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 1049kB 99.6MB 98.6MB ext4 primary
2 99.6MB 200MB  100MB  ext4
3 200MB  350MB  150MB  ext4 primary

Hay nhd rang diém cu6i mdi duge chi dinh tinh tir diém bat dau cta dia. Do d6, vi phan vung 3 da
két thic & mic 300 MB nén bay gio né can két thuc ¢ mitc 350 MB.

Tuy nhién, viéc thay d6i kich thwdc phan vung chi 1a mét phéan cta tac vu. Chung ta cling can thay
doi kich thudc cia hé théng tép nam trong d6 nita. Doi vai hé thong tép ext2/3/4, viéc nay cé thé
dugc thyc hién bdng 1énh resize2fs. Trong trudng hop vi du trén, phan vung 3 van hién thi kich
thudc “cti” khi dugc gan két:

$ df -h /dev/sdb3
Filesystem Size Used Avail Use% Mounted on
/dev/sdb3 88M 1.6M 80M 2% /media/carol/part3

DPé diéu chinh kich thwdc, chung ta cé thé sit dung lénh resize2fs DEVICE SIZE, trong do,
DEVICE twong wng véi phan vung ta mudn thay doi kich thudc va SIZE 1a kich thudc méi. Néu bo
qua tham sd kich thudc, 1énh s& st dung toan bo dung lwgng c6 san clia phan vung. Trude khi thay
doi kich thudc, ching ta nén ngat gan két phan vung.

Trong vi du trén:

$ sudo resize2fs /dev/sdb3

resize2fs 1.44.6 (5-Mar-2019)

Resizing the filesystem on /dev/sdb3 to 146212 (1k) blocks.
The filesystem on /dev/sdb3 is now 146212 (1lk) blocks long.

$ df -h /dev/sdb3

Filesystem Size Used Avail Use% Mounted on
/dev/sdb3 135M 1.6M 123M 2% /media/carol/part3

DE thu hep mot phan vung, tién trinh can dugc thuc hién theo thit tw ngwoc lai. Ddu tién, ta sé thay
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d6i kich thuwdc hé thong tép thanh kich thuwdc mdi nhé hon, sau d6 thay doéi kich thwdc cia chinh
phan viing dé bang cach st dung parted.

WARNING Hay chu y khi thu hep phan vung. Néu lam sai tht ty, ban sé bi mat dit liéu!

Trong vi du cta chung ta:

# resize2fs /dev/sdb3 88m

resize2fs 1.44.6 (5-Mar-2019)

Resizing the filesystem on /dev/sdb3 to 90112 (1k) blocks.
The filesystem on /dev/sdb3 is now 90112 (1k) blocks long.

# parted /dev/sdb3

(parted) resizepart 3 300m

Warning: Shrinking a partition can cause data loss, are you sure
you want to continue?

Yes/No? y

(parted) print

Model: Kingston DataTraveler 2.0 (scsi)
Disk /dev/sdb: 1999MB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:

Number Start End Size File system Name Flags
1 1049kB 99.6MB 98.6MB ext4 primary
2 99.6MB 200MB  100MB  ext4
3 200MB  300MB  99.7MB ext4 primary

Thay vi chi dinh kich thwdc mdi, ta cé thé s dung tham sé -M ctia resize2fs dé diéu

TIP ? ’ 7 ? A ~ A 7’ A ? 7 7 ~
chinh kich thudc cua hé thong tép sao cho n6 vura du 16n cho cac tép.

Tao Phan vung Hoan doi

Trén Linux, hé théng c6 thé hoan doi cac trang bé nhd tir RAM sang dia khi can. Viéc luu triv
ching trén moét dung lwong riéng biét thwong dwoc trién khai dwdi dang mdt phan vung riéng trén
mot dia dwoc goi la phan vung hodn déi hodc don gidn 1a hodn déi. Phan vung nay can phai thudc
mot loai cu thé va dugc thiét 1ap véi tién ich thich hgp (mkswap) trudce khi c6 thé dugc si dung.

Dé tao mdt phan vung hoan déi bang cach s dung fdisk hoic gdisk, ching ta chi can tién hanh
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giong nhu khi tao mot phan vung thong thuwong nhw déd dugc giai thich & trén. Sy khéac biét duy
nhat 1a ta can thay d6i loai phan vung thanh Linux swap.

» Trén fdisk, hdy s& dung lénh t, chon phan ving mudn s& dung va thay doi loai cda né thanh
82, ghi cac thay doi vao dia va thoat bang w.

 Trén gdisk, 1énh thay d6i loai phan vung ciing 1a t nhung ma lai 1a 8200. Sau khi ghi cac thay
d6i vao dia, hdy thoat bang w.

Néu dang st dung parted, phan vung dé phéi dugc xac dinh 1a phan vung hoan d6i trong qua
trinh tao. Ta chi can st dung linux-swap lam loai hé théng tép. Vi du: 1énh tao phan vung hoan
d6i 500 MB, bat dau tir 300 MB trén dia sé la:

(parted) mkpart primary linux-swap 301m 800m

Sau khi phan vung dugc tao va xac dinh chinh xac, ching ta chi can s dung mkswap, theo sau la
thiét bi dai dién cho phin vung muén s dung, ching han nhu:

# mkswap /dev/sda2

DE lam tinh ndng hoan déi trén phin vung nay kha dung, hiy s dung swapon, theo sau la tén
thiét bi:

# swapon /dev/sda2

Tuong tw, swapoff di cing védi tén thiét bi sé tat tinh nang hoan doi trén thiét bi dé.

Linux ciing ho trg s dung tép hodn do6i thay vi phan vung hodn déi. Ta chi can tao mot tép trong
c6 kich thuéc tuy thich bang cach st dung dd, sau d6 s dung mkswap va swapon véi tép nay lam
muc tiéu.

Cac lénh sau sé tao mdt tép 1 GB c¢6 tén myswap trong thw muc hién tai chita day céac s6 0, sau dé
thiét 1ap va kich hoat tép dudi dang tép hoan dai.

Tao tép hoan dai:

$ dd if=/dev/zero of=myswap bs=1M count=1024

1024+@ records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 7.49254 s, 143 MB/s
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if=1a tép dau vao, nguon dir liéu sé duoc ghi vao tép nay. Trong truong hop nay sé la thiét bi
/dev/zero c6 thé cung cap bao nhiéu ky tw NULL theo yéu cau ciing dugc. of=1a tép dau ra, tic
tép sé duoc tao. bs= la kich thwdc cda cac khoi di liéu (& day duoc chi dinh bang Megabyte) va
count=la s0 lwgng khoi dwoc ghi vao dau ra. 1024 khoi 1 MB sé bang mot 1 GB.

# mkswap myswap
Setting up swapspace version 1, size = 1024 MiB (1073737728 bytes)
no label, UUID=49c53bc4-c4bl-4a8b-a613-8f42cb275b2b

# swapon myswap

Bang cach st dung cac 1énh trén, tép hoan déi nay sé chi dugc s dung trong phién hé thong hién
tai. Néu khai dong lai mdy, tép van sé& c6 san nhung sé khong duoc tai tw dong. Ta cd thé ty dong
hoa viéc nay bang cach thém tép hodn doi mdi vao /etc/fstab. VAn dé nay sé duwgc thao luan
trong bai hoc sau.

Ca mkswap va swapon déu sé khiéu nai néu tép hodn doi c6 cac quyén khong an toan.

TIP , . ! 2 21 s . 25 1s
CO quyeén cho tép dugc dé xuat la 600. Chu s¢ hitu va nhom phai la root.
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Bai tdp Huéng dan

1.

Nén s dung lugc d6 phan vung nao dé phan vung mot 6 cieng 3TB thanh ba phan vung 1 GB?
Tai sao?

Trén gdisk, lam cach nao dé c6 thé biét dia con bao nhiéu dung lwgng tréng?

Lénh tao hé théng tép ext3, kiém tra cac khéi hong trude d6 (vi nhan MyDisk va UUID ngau
nhién) trén thiét bi /dev/sdc1 la gi?

Bang cach s dung parted, 1énh tao phan vung ext4 300 MB bat dau tir 500 MB trén dia la gi?

Hay tudng tuwgng ban cé 2 phan vung, mot trén /dev/sdal va mot trén /dev/sda2, ca hai déu
c6 kich thwdc 20 GB. Lam céch nao dé c6 thé si dung chung trén mot hé thong tép Btrfs duy
nhat theo cach ma néi dung cia mot phan vung sé ty dong dugc phan chiéu trén phan vung
con lai giong nhu trén thiét 1ap RAID1? Hé thong tép sé 16n dén mic nao?
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. o ~ rd ~
Bai tap Mo rong
1. Hay xem xét mot dia 2 GB c¢6 badng phan vung MBR va cach bo tri sau:

Disk /dev/sdb: 1.9 GiB, 1998631936 bytes, 3903578 sectors
Disk model: DataTraveler 2.0

Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

Disk identifier: ©@x31a83a48

Device Boot Start End Sectors Size Id Type
/dev/sdbl 2048 1050623 1048576 512M 83 Linux
/dev/sdb3 2099200 3147775 1048576 512M 83 Linux

Ban c6 thé tao phan vung 600 MB trén d6 khong? Tai sao?

2. Trén dia tai /dev/sdc, chung ta c6 phan vung dau tién la 1 GB chita khodng 256 MB tép. Bang
cach st dung parted, ban sé thu hep né nhu thé nao dé né c6 dd dung luwong cho cac tép?

3. Hay tuwéng twong ban cé mot 6 dia tai /dev/sdb va ban mudn tao mot phan ving hoan doi 1 GB
tai diém bat dau cda phan vung dé. Vi vay, bang cach s dung parted, ban da tao phan vung
v6i mkpart primary linux-swap @ 1024M. Sau dd, ban kich hoat tinh ndng hoan déi trén
phan ving nay véi swapon /dev/sdbl nhung nhan dugc thong bao 16i sau:

swapon: /dev/sdbl: read swap header failed

Lo6ila do dau?

4, Xuyén su6t bai hoc nay, ban di thi mot s6 1énh trong parted. Nhung do nham 1an nén ban da
x6a phan vung th 3 trén 6 cieng. Ban biét rang n6 xudt hién sau phan vung UEFI 250 MB va
phan vung hoan d6i 4 GB va c6 kich thuwdc 10 GB. Ban c6 thé s& dung 1énh nao dé khoi phuc ng?

5. Hay twdng twgng ban cé mot phan vung 4 GB chua s dung trén /dev/sda3. Bang cach s dung
fdisk, trinh tu thao tac sé nhu thé nao dé bién né thanh mot phan vung dugc kich hoat tinh
nang hoan doi?
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:
 Cach tao bang phan vung MBR trén dia bang fdisk va cach s dung né dé tao va x6a phan
vung.

 Cach tao bang phan vung MBR trén dia bang gdisk va cach s& dung né dé tao va x6a phan
vung.

» Cach tao phan vung ext2, ext3, ext4, XFS, VFAT va exFAT.
* Cach st dung parted dé tao, x6a va khoi phuc phin vung trén ca dia MBR va GPT.
+ Cach thay déi kich thudc phan vung ext2, ext3, ext4 va Brts.

« Cach tao, thiét 1ap va kich hoat phan vung hoan doi va tép hoan doi.
Cac lénh sau da dugc thao luan trong bai hoc nay:

« fdisk

» gdisk

* mkfs.ext2, mkfs.ext3, mkfs.ext4, mkfs.xfs, mkfs.vfat va mkfs.exfat
* parted

* btrfs

* mkswap

* swapon va swapoff

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | am

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

Pap an Bai tdp Huéng dan

1.

Nén s dung lugc d6 phan vung nao dé phan vung mot 6 cieng 3TB thanh ba phan vung 1 GB?
Tai sao?

GPT, vi MBR ho tr¢ t6i da 2TB 6 cing.
Trén gdisk, lam cach nao dé co thé biét dia con bao nhiéu dung lwgng tréng?

St dung p (in). Tong dung lwgng trong sé dwgc hién thi dudi dang dong thong tin cudi clung
trwéc bang phan vung.

Lénh tao hé thong tép ext3, kiém tra cac khoi hong trude dé (véi nhan MyDisk va UUID ngau
nhién) trén thiét bi /dev/sdc1 1a gi?

Lénh sé 1a mkfs.ext3 -c -L MyDisk -U random /dev/sdcl. Ngoai ra, mke2fs -t ext3
cling c6 thé duogc si dung thay vi mkfs.ext3

Bang cach s dung parted, 1énh tao phan vung ext4 300 MB bat dau tir 500 MB trén dia la gi?

St dung mkpart chinh ext4 500m 800m. Hay nhd rang ban sé phai tao hé thong tép bang
cach st dung mkfs.ext4 vi parted khong lam dugc diéu nay.

Hay tudng twong ban cé 2 phan vung, mot trén /dev/sdal va mot trén /dev/sda2, ca hai déu
c6 kich thwde 20 GB. Lam céch nao dé co6 thé si dung chung trén mot hé thong tép Btrfs duy
nhat theo cdch ma noi dung cia mot phan vung sé ty dong dugc phan chiéu trén phan vung
con lai giong nhu trén thiét 1ap RAID1? Hé théng tép sé 1én dén mic nao?

St dung mkfs.btrfs /dev/sdal /dev/sdbl -m raidl. Hé thong tép két qua sé cé kich
thudc 20 GB vi mdt phan vung sé hoat dong don thuan nhw mét ban sao cia phan vung con lai.
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Dap an Bai tap Ma& rong

1. Hay xem xét mot dia 2 GB c¢6 badng phan vung MBR va cach bo tri sau:

Disk /dev/sdb: 1.9 GiB, 1998631936 bytes, 3903578 sectors
Disk model: DataTraveler 2.0

Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

Disk identifier: ©@x31a83a48

Device Boot Start End Sectors Size Id Type
/dev/sdbl 2048 1050623 1048576 512M 83 Linux
/dev/sdb3 2099200 3147775 1048576 512M 83 Linux

Ban c6 thé tao phan vung 600 MB trén d6 khong? Tai sao?

Khong thé, 1y do la vi khong cé dd dung lugng lién ké. Manh mai dau tién cho thay cé van dé gi
dé “khéng on” la danh sach thiét bi: ban c6 /dev/sdbl va /dev/sdb3 nhung khéng cé
/dev/sdb2. biéu nay c6 nghia la dang thiéu thiét bi.

Sau do, ban can xem noi mot phan vung két thuc va phan vung khac bat dau. Phan vung 1 két
thuc tai cung s6 1050623 va phan vung 2 bat dau tai 2099200. b6 1a mot “khoang trong” gom
1048577 cung. VGi moi cung 1a 512 byte, khodng tréng do sé 1a 536.871.424 byte. Néu ban chia
noé cho 1024, ban sé nhan dugc 524,288 Kilobyte. Chia lai cho 1024 va ban nhan dugc... 512 MB.
bay la kich thuéc cia “khodng trong”.

Néu dia c6 dung lugng la 2 GB thi chung ta c6 t6i da 512 MB sau phan vung 3. Ngay ca khi ta cé
tong cong khodng 1 GB chuwa dugc phan b6 thi khéi lién ké 16n nhat van 1a 512 MB. Vi vay, ta sé
khong c6 dung lugng cho mot phan vang 600 MB.

2. Trén dia tai /dev/sdc, ching ta c6 phan vung dau tién la 1 GB chita khodng 256 MB tép. Bang
cach st dung parted, ban sé thu hep né nhu thé nao dé né cé di dung lwgng cho cac tép?

bay la mot hoat dong gom nhiéu phan. Trudc tién, ban phai thu nhé hé thong tép bang cach st
dung resize2fs. Thay vi chi dinh truc tiép kich thwdc mdi, ban cé thé s& dung tham sé -M dé
no chi “vira du 16n”. Vi vay nén ta c6 resize2fs -M /dev/sdcl.

Sau dd, ban sé thay doi kich thwdc phan vung bang cach st dung resizepaxrt. Vi day la phan
vung dau tién nén ching ta c6 thé gia s rang né bat dau & 0 va két thuc & 241 MB. Vi vay, 1énh
sé la resizepart 1 241M.
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3.

Hay tuwéng twong ban cé mot 6 dia tai /dev/sdb va ban muén tao mot phan vung hoan doi 1 GB
tai diém bat dau ctia phan vung d6. Vi vy, bang cach st dung parted, ban di tao phan ving
v6i mkpart primary linux-swap @ 1024M. Sau dd, ban kich hoat tinh nidng hoan déi trén
phin ving nay véi swapon /dev/sdbl nhung nhin dugc thong bao 16i sau:

swapon: /dev/sdbl: read swap header failed
L6i la do dau?

Ban di tao mot phan vung dung loai (1inux-swap), nhung hiy nhé rang mkpart sé khong tao
hé thong tép. Ban dd quén thiét 1ap phan vung dudi dang dung lwgng hoan do6i véi mkswap
trude khi st dung.

Xuyeén su6t bai hoc nay, ban da thi mot s6 1énh trong parted. Nhung do nhdm 1an nén ban da
x6a phan vung th 3 trén 6 cing. Ban biét rang n6 xuat hién sau phan vung UEFI 250 MB va
phan vung hoan do6i 4 GB va c6 kich thuwdc 10 GB. Ban c6 thé s& dung 1énh nao dé khéi phuc né?

bung hoang hot, ban c6 dud tit cd nhitng thong tin can thiét dé khoi phuc phan vung. Ban chi
can st dung rescue va thyc hién phép todn. Ban da cé 250 MB + 4,096 MB (4*1024) trudc do.
Do dd, diém bat dau phai vao khoang 4346 MB. Cong vdi kich thuwde 10,240 MB (10*1024), né sé&
két thuc & 14,586 MB. Vi vay, rescue 4346m 14586m sé la cau tra 16i. Ban sé phai “thong cam”
cho 1énh rescue vi n6 cé thé bi chénh mot chut & diém bat dau hodc két thuc, tuy thudc vao
hinh dang dia cda ban.

Hay tuwdng twong ban cé mot phan ving 4 GB chua st dung trén /dev/sda3. Bang cach s dung
fdisk, trinh ty thao tac sé nhu thé nao dé bién né thanh mdt phan vung dugc kich hoat tinh
nang hoan doi?

bau tién, hdy thay doi loai phan ving thanh “Linux Swap” (82), ghi céc thay d6i ctia ban vao dia
va thoat. Sau dd, hay st dung mkswap dé thiét 1ap phan vung lam vung hoan d6i. Sau dé, hay st
dung swapon dé kich hoat né.
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104.2 Duy tri tinh toan ven ctia cac Hé thong Tép

Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 104.2

Khoi lwgng

2

Cac linh vwe kién thirc chinh

¢ X4c minh tinh toan ven ctia hé thong tép.

* Gidm sat khong gian tréng va inode.

* Stta chira c4c su c6 hé thong tép don gian.

Linux

Professional
Institute

Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung

du

df

fsck
e2fsck
mke2fs
tune2fs
xfs_repair
xfs_fsr

xfs_db
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104.2 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.2 Duy tri tinh toan ven cia Hé thong Tép

Bai: 1trén1

Gidi thiéu
Cac hé thong tép Linux hién dai déu c6 chirc nang ghi nhat ky. biéu nay cé nghia la moi thao tac
van hanh déu sé dugc ghi vao nhat ky noi bo (journal) trudc khi dugc thyc thi. Néu hoat dong bi

gian doan do 16i hé thong (nhu 16i hat nhin, mat dién, v.v.), n6 c6 thé dugc tai thiét bang cach
kiém tra nhat ky dé tranh viéc hw hong hé théng tép va mat dir liéu.

biéu nay lam giam dang ké nhu ciu kiém tra hé théng tép thd cong (du ching ta c6 thé van sé cin
dén chung). Sw khac biét gitta viéc hiéu va khong hiéu ré vé cac cong cu dugce st dung cho tac vu
nay (va cac théng s6 twong wng) cling giong nhu viéc dung bita t6i & nha véi gia dinh so véi viéc
thitc trang dém lam viéc trong phong may.

Trong bai hoc nay, chung ta sé thio luin vé cac cong cu cé san dé giam sat viéc st dung hé thong
tép, t6i wu hda hoat dong ctia né cling nhw cach kiém tra va sita chita huw hong.

Kiém tra viéc Str dung Pia

C6 hai Iénh c6 thé dugc st dung dé kiém tra luwgng dung lugng dang dugc st dung va con lai trén
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hé thong tép. Lénh dau tién la du, viét tat ctia “disk usage”.

du c6 tinh chat dé quy. O dang co ban nhat, 1énh nay sé& chi hién thi s6 lugng khéi 1 Kilobyte dang
dugc st dung bdi thuw muc hién tai va tat cd cadc thw muc con ctia né:

$ du
4816

Két qua c6 vé khéng dugc hitu ich cho lam. Vi vay, chung ta c6 thé yéu cau thém dau ra & dang
“con ngudi c6 thé doc duwgc” bang cach thém tham so -h:

$ du -h
4.8M

Theo méc dinh, du sé& chi hién thi s6 lwgng s dung cho cac thw muc (bao gom tit ca cdc tép va thu
muc con bén trong nd). Bé hién thi s6 lwgng riéng 1é cho tat ca cac tép trong thw muc, hdy s& dung
tham so -a:

$ du -ah

432K ./geminoid. jpg

508K ./Linear_B_Hero. jpg

468K ./LG-G8S-ThinQ-Mirror-White. jpg
656K ./LG-G8S-ThinQ-Range. jpg

60K ./Stranger3_Titulo.png

108K ./Baidu_Banho. jpg

324K ./Xiaomi_Mimoji.png

284K ./Mi_CC_9%e.jpg

96K ./Mimoji_Comparativo.jpg
32K ./Xiaomi FCC.jpg

484K ./geminoid2. jpg

108K ./Mimoji_Abre. jpg

88K ./Mi8_Hero.jpg

832K ./Tablet_Linear_B. jpg
332K ./Mimoji_Comparativo.png
4.8M

Hanh vi méc dinh sé hién thi mttc s dung cia moi thw muc con, sau d6 la tong mic s& dung cta
thw muc hién tai bao géom ca cac thu muc con:

$ du -h
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4.8M ./Temp
6.0M

Trong vi du trén, ching ta c6 thé thay rang thu muc con Temp chiém 4,8 MB va thu muc hién tai
(bao gom Temp) chiém 6,0 MB. Nhung cdc tép trong thuw muc hién tai chiém bao nhiéu dung lwgng
néu khong bao gom cac thu muc con? Dé biét dwgc diéu nay, ching ta phai st dung tham sé -S:

$ du -Sh
4.8M ./Temp
1.3M

Hay nh¢ rang cac tham s6 dong 1énh c6 phan biét chi hoa chit thuong: -s sé khac vai

TIP
-S.

Néu van muon tach biét gitta dung lwgng dugc st dung bédi cac tép trong thu muc hién tai va dung
lugng duoc sit dung bédi cac thu muc con, thém vao do 1a cd s6 tdng dung lugng & cudi, ta cé thé
thém tham s6 -c:

$ du -Shc
4.8M ./Temp
1.3M .
6.0M total

Chung ta c6 thé kiém soat muirc d6 “sdu” clia dau ra cda du véi tham s6 -d N, trong do, N sé mo ta
cac cap do. Vi du: néu ta si dung tham s6 -d 1, nd sé hién thi thu muc hién tai va cac thu muc con
cda né nhung sé khong hién thi cac thu muc con cda nhitng thu muc do.

Hay xem sy khac biét bén dudi. Khi khéng co -d:

$ du -h

216K ./somedir/anotherdir
224K ./somedir

232K

Va gi6i han d6 sdu & mot cap do véi -d 1:

$ du -h -d1
224K ./somedir
232K
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Hay luwu y rdng ngay cd khi anotherdir khong dugc hién thi, kich thudce clia né van sé dugce tinh
dén.

Chung ta cé thé sé mudn loai trir mot so loai tép véi - -exclude="PATTERN", trong d6, PATTERN la
mau can loai trir. Hiy xem thi thu muc nay:

$ du -ah

124K . /ASM68K . EXE

2.0M ./Contra.bin

36K ./fixheadr.exe

4.0K . /README . txt

2.1M ./Contra_NEW.bin
4.0K ./Built.bat

8.0K ./Contra_Main.asm
4.2M

Bay giv, chung ta sé s dung - -exclude dé loc tat ca cac tép c6 phan mé rong . bin:

$ du -ah --exclude="*.bin"

124K . /ASM68K . EXE

36K ./fixheadr.exe

4.0K . /README . txt

4.0K ./Built.bat

8.0K ./Contra_Main.asm
180K

Hay luru y rang tong s6 dung lugng bay gio khéng con phan anh kich thwéce ctia cac tép bi loai trir.

Kiém tra Dung lwgng tréng

du lam viéc ¢ cap do tép. C6 mot 1énh Khac c6 thé hién thi mitc st dung dia va dung lugng san c6 &
cap hé théng tép la df.

Lénh df s& cung cdp danh sach tat ca cic hé théng tép c6 san (d4 dugc gan két) trén hé théng bao
gom tong kich thudc ctia ching, dung lwgng da dugc si dung, dung lwgng con tréng, ty 1 phan
tram st dung va noi n6 dugc gan két:

$ df

Filesystem 1K-blocks Used Available Use% Mounted on
udev 2943068 @ 2943068 0% /dev

tmpfs 595892 2496 593396 1% /run
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/dev/sdal 110722904 25600600 79454800 25% /

tmpfs 2979440 951208 2028232 32% /dev/shm

tmpfs 5120 0 5120 @% /run/lock

tmpfs 2979440 @ 2979440 0% /sys/fs/cgroup

tmpTfs 595888 24 595864 1% /run/user/119

tmpfs 595888 116 595772 1% /run/user/1000

/dev/sdbl 89111 1550 80824 2% /media/carol/partl

/dev/sdb3 83187 1550 75330 3% /media/carol/part3

/dev/sdb2 90827 1921 82045 3% /media/carol/part2

/dev/sdcl 312570036 233740356 78829680 75% /media/carol/Samsung Externo

Tuy nhién, viéc hién thi kich thwéc theo khéi 1 KB khéng dugc than thién véi ngudi dung cho lam.
Giong nhu trén du, chuing ta c6 thé thém céc tham s6 -h dé cé dugc két qua dau ra "dé doc hon':

$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 2.9G @ 2.9 0% /dev

tmpfs 582M 2.5M 580M 1% /run

/dev/sdal 106G 25G  76G 25% /

tmpTfs 2.9G 930M 2.0G 32% /dev/shm

tmpTfs 5.oM @ 5.0M 0% /run/lock

tmpTfs 2.9G @ 2.9G 0% /sys/fs/cgroup
tmpTfs 582M 24K 582M 1% /run/user/119
tmpfs 582M 116K 582M 1% /run/user/1000
/dev/sdbl 8M 1.6M 79M 2% /media/carol/partl
/dev/sdb3 82M 1.6M 74M 3% /media/carol/part3
/dev/sdb2 89M 1.9M 81M 3% /media/carol/part2
/dev/sdcl 299G 223G 76G 75% /media/carol/Samsung Externo

Ta cling c6 thé sit dung tham s6 -i dé hién thi cidc nut dinh danh da s dung/cé san thay vi cac
khoi:

$ df -i

Filesystem Inodes 1IUsed IFree IUse% Mounted on
udev 737142 547 736595 1% /dev

tmpfs 745218 908 744310 1% /xun

/dev/sda6b 6766592 307153 6459439 5% /

tmpTfs 745218 215 745003 1% /dev/shm

tmpTfs 745218 4 745214 1% /xun/lock
tmpTfs 745218 18 745200 1% /sys/fs/cgroup
/dev/sdal 62464 355 62109 1% /boot
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tmpfs 745218 43 7451

75

1% /run/user/1000

C6 mot tham s6 hitu ich 1a -T. Tham s nay cling s€ in loai ctia trng hé théng tép:

$ df -hT

Filesystem Type Size Used Avail Use%
udev devtmpfs 2.9G @ 2.9 0%
tmpTfs tmpfs 582M 2.5M 580M 1%
/dev/sdal ext4 106G 25G 76G  25%
tmpfs tmpfs 2.96 930M 2.0G 32%
tmpfs tmpfs 5.0M @ 5.0M 0%
tmpfs tmpfs 2.9G @ 2.96 0%
tmpfs tmpfs 582M 24K 582M 1%
tmpfs tmpfs 582M 116K 582M 1%
/dev/sdbl ext4 88M 1.6M 79M 2%
/dev/sdb3 ext4 82M 1.6M 74M 3%
/dev/sdb2 ext4 89M 1.9 81M 3%
/dev/sdcl fuseblk 299G 223G 76G 75%

Mounted on

/dev

/xun

/

/dev/shm

/run/lock
/sys/fs/cgroup
/run/user/119
/run/user/1000
/media/carol/partl
/media/carol/part3
/media/carol/part2
/media/carol/Samsung Externo

Khi da biét loai hé théng tép, ching ta c6 thé loc dau ra. Ta chi c6 thé hién thi cdc hé thong tép
thudc cuing mot loai da cho bang -t TYPE hodc loai trit cac hé thong tép thudc mot loai nhat dinh
bang -x TYPE nhu trong cac vi du bén dudi day.

Khong bao gom hé thong tép tmpfs:

$ df -hx tmpfs

Filesystem Size Used Avail Us
udev 2.9G 0 2.9G
/dev/sdal 106G 25G 76G 2
/dev/sdbl 88M 1.6M  79M
/dev/sdb3 82M 1.6M 74M
/dev/sdb2 89M 1.9M 81M
/dev/sdcl 299G 223G 76G 7
Chi hién thi hé thong tép ext4:

$ df -ht ext4

Filesystem Size Used Avail Us
/dev/sdal 106G 25G 76G 2
/dev/sdbl 88M 1.6M 79M
/dev/sdb3 82M 1.6M 74M

e%
0%
5%
2%
3%
3%
5%

€%
5%
2%
3%

Mounted on
/dev

/

/media/carol/partl

/media/carol/part3

/media/carol/part2

/media/carol/Samsung Externo

Mounted on

/

/media/carol/partl
/media/carol/part3
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/dev/sdb2 89M 1.9M 81M 3% /media/carol/part2

Ta ciing c6 thé tuy chinh dau ra ctia df va chon noi dung sé dugc hién thi cling nhu theo thi ty
nao bang cach st dung tham sé --output=, theo sau la danh sach cac trueong dwgc phan tach
bang ddu phay can hién thi. M6t s6 trudng co6 san la:

source
Thiét bi twong ng véi hé thong tép.

fstype
Loai hé thong tép.

size
Tong kich thudc ctia hé thong tép.

used
Luong dung lugng dang dugc st dung.

avail

Luogng dung lugng co san.

pcent
Ty 1é st dung.

target
Noi hé thong tép dugc gan két (diém gan két).

Néu mudn mot dau ra hién thi diém muc tiéu, nguon, loai va ty 1é st dung, chung ta cé thé st
dung:

$ df -h --output=target,source, fstype,pcent

Mounted on Filesystem Type Use%
/dev udev devtmpfs 0%
/Tun tmpfs tmpfs 1%
/ /dev/sdal ext4 25%
/dev/shm tmpTfs tmpfs 32%
/run/lock tmpTfs tmpfs 0%
/sys/fs/cgroup tmpTfs tmpfs 0%
/run/user/119 tmpTfs tmpfs 1%
/run/user/1000 tmpfs tmpfs 1%
/media/carol/partl /dev/sdbl ext4d 2%
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/media/carol/part3 /dev/sdb3 ext4 3%
/media/carol/part2 /dev/sdb2 ext4 3%
/media/carol/Samsung Externo /dev/sdcl fuseblk  75%

df cling c6 thé dugc s dung dé kiém tra thong tin nit dinh danh bang cach chuyén cac truong
sau toi - -output=:

itotal
Tong so nut dinh danh trong hé théng tép.

iused
S0 lwgng nut dinh danh dugc s dung trong hé thong tép.

iavail
S6 lwgng nut dinh danh cé sén trong hé thong tép.

ipcent
Ty 1é phan tram cac nut dinh danh dugc s dung trong hé thong tép.

Vi du:

$ df --output=source,fstype,itotal,iused,ipcent

Filesystem Type Inodes IUsed IUse%
udev devtmpfs 735764 593 1%
tmpfs tmpfs 744858 1048 1%
/dev/sdal ext4 7069696 318651 5%
tmpTfs tmpfs 744858 222 1%
tmpTfs tmpfs 744858 3 1%
tmpfs tmpfs 744858 18 1%
tmpfs tmpfs 744858 22 1%
tmpTfs tmpfs 744858 40 1%

Duy tri Hé théng Tép ext2, ext3 va ext4

Dé kiém tra 16i hé thong tép (va sita dugc chung), Linux c6 cung cap tién ich fsck (hdy nghi dén
“filesystem check” va ban s& khong bao gi& quén tén lénh). O dang co ban nhat, ching ta cé thé goi
no bang fsck, theo sau la vi tri cia hé thong tép can kiém tra:

# fsck /dev/sdbl
fsck from util-linux 2.33.1
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e2fsck 1.44.6 (5-Mar-2019)
DT_2GB: clean, 20/121920 files, 369880/487680 blocks

KHONG BAO GIO chay fsck (hodc cac tién ich lién quan) trén mot hé théng
WARNING tép da duoc gan két. Néu van c6 thyc hién thao tdc nay, dir liéu co thé sé bi
mat.

Ban than fsck sé khong kiém tra hé thong tép ma sé chi goi tién ich thich hgp cho loai hé théng
tép dé thuc hién viéc d6. Trong vi du trén, do loai hé thong tép khéng dwgc chi dinh nén fsck da
gia dinh hé théng tép ext2/3/4 theo mdc dinh va goi e2fsck.

Dé chi dinh mot hé théng tép, hdy s& dung tuy chon -t, theo sau la tén hé thong tép (nhu trong
fsck -t vfat /dev/sdc). Ngoaira, ta cé thé goi truc ti€p mot tién ich danh riéng cho hé thong
tép (nhu fsck.msdos cho hé théng tép FAT).

Nhéap fsck theo sau la tab hai lan dé xem danh sach tat cd cac lénh lién quan trén hé

TIP )
thong.

fsck cé thé nhan mot so dbi s6 dong 1énh. Sau day 1a mot trong sd nhitng ddi s6 pho bién nhét:

-A
Kiém tra tat ca cac hé théng tép dwoc liét ké trong /etc/fstab.

-C
Hién thi thanh tién trinh khi kiém tra hé théng tép. Hién tai né chi hoat déng trén hé théng tép
ext2/3/4.

-N
In nhitng gi s& dugc thye hién va thoat ra ma khong thue sy kiém tra hé thong tép.

-R
Khi dugc s dung cung véi -A, tham s6 nay sé bo qua viéc kiém tra hé thong tép goc.

-V
Ché do chi tiét, in nhiéu thong tin hon binh thuong trong qua trinh hoat déng. Tham s6 nay rat
httu ich cho viéc g& 16i.

Tién ich cu thé cho cac hé théng tép ext2, ext3 va ext4 1a e2fsck hay con dugc goi la fsck.ext2,
fsck.ext3 va fsck.ext4 (ba tién ich nay chi don thuan la lién két dén e2fsck). Theo méc dinh,
no sé chay & ché do twong tac: khi tim thdy 16i hé théng tép, né sé dirng lai va héi nguoi dung xem
phai lam gi. Nguoi dung phai nhap y dé khac phuc sy c6, n dé gitt nguyén khong stta hodc a dé
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khac phuc sy ¢d hién tai va tat ca cac sy cd tiép theo.

Tat nhién viéc ngoi cho cho e2fsck hoi ta phai lam gi khong phai 1a mdt cach s dung thoi gian
hiéu qud, dac biét 1a khi chung ta dang x& ly mot hé thong tép 1én. Vi vay, e2fsck co cac tuy chon
dé chay & ché do khong twong téc:

-p
Tuy chon nay sé ty dong stra bat ky 16i nao dugc tim thay. Néu tim thdy mot 16i can téi quan tri
vién hé thong can thiép, e2fsck sé cung cdp mo ta vé sy c6 va thoat.

-y
Tuy chon nay sé trd 1oi y (yes) cho tat ca cac cau héi.
-n

Nguogc lai v6i -y. Ngoai viéc trd 16i n (no) cho tat ca cac cau hoéi, tuy chon nay sé khién hé thong
tép duoc gan két & ché dd chi doc nén sé khong thé bi sita doi.

-f

Budc e2fsck kiém tra hé thong tép ngay ca khi né dugc danh dau la “clean” (sach), tic la da
duoc ngat gan két chinh xac.

Tinh chinh Hé théng Tép ext

Hé thong tép ext2, ext3 va ext4 ¢ mot s6 tham sd c6 thé dugc quan tri vién hé théng diéu chinh
hodc "tinh chinh" (tune) dé phu hgp hon véi nhu cau ctia hé thong. Tién ich dugc s dung dé hién
thi hodc stta doi cac tham s6 nay dugc goi la tune2fs.

Dé xem xét cac tham so hién tai cho bat ky hé thong tép cu thé nao, hay st dung tham sé -1, theo
sau la thiét bi dai dién cho phan vung. Vi du bén dudi sé hién thi dau ra cta 1énh nay trén phan
vung dau tién cua dia dau tién (/dev/sdal) cda may:

# tune2fs -1 /dev/sdal
tune2fs 1.44.6 (5-Mar-2019)

Filesystem volume name: <none>

Last mounted on: /

Filesystem UUID: 6e2cl12e3-472d-4bac-a257-c49ac07f3761

Filesystem magic number: @xEF53

Filesystem revision #: 1 (dynamic)

Filesystem features: has_journal ext_attr resize_inode dir_index filetype

needs_recovery extent 64bit flex_bg sparse_super large_file huge_file dir_nlink extra_isize
metadata_csum
Filesystem flags: signed_directory_hash

Version: 2023-10-16 | Budc cdp phép theo CCBY-NC-ND4.0. | learning.lpi.org Potsont | 455


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

Default mount options:
Filesystem state:
Exrrors behavior:
Filesystem OS type:
Inode count:

Block count:

Reserved block count:
Free blocks:

Free inodes:

First block:

Block size:

Fragment size:

Group descriptor size:
Reserved GDT blocks:
Blocks per group:
Fragments per group:
Inodes per group:
Inode blocks per group:
Flex block group size:
Filesystem created:
Last mount time:

Last write time:
Mount count:

Maximum mount count:
Last checked:

Check interval:
Lifetime writes:
Reserved blocks uid:
Reserved blocks gid:
First inode:

Inode size:

Required extra isize:
Desired extra isize:
Journal inode:

First orphan inode:
Default directory hash:
Directory Hash Seed:
Journal backup:
Checksum type:
Checksum:

256

user_xattr acl

clean

Continue

Linux

7069696

28255605

1412780

23007462

6801648

]

4096

4096

64

1024

32768

32768

8192

512

16

Mon Jun 17 13:49:59 2019
Fri Jun 28 21:14:38 2019
Mon Jun 17 13:53:39 2019
8

-1

Mon Jun 17 13:49:59 2019
@ (<none>)

20 GB

@ (user root)

@ (group root)

11

32

32

8

5117383

half_md4
fa95a22a-a119-4667-a73e-78f77af6172f
inode blocks

crc32c

0xe084fe23

Hé théng tép ext c¢6 chirc ning dém s6 lugng gdn két. S6 lugng sé dwgc tang thém 1 moi 1an hé
thong tép duoc gan két va khi dat dén gia tri ngudng (s6 lwong gan két toi da), hé thong sé ty dong

learning.lpi.org | Dugccap phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.2 Duy tri tinh toan ven clia cac Hé théng Tép

dugc kiém tra bang e2fsck trong 1an khéi dong tiép theo.

S0 luvgng gan két t6i da co thé dugce dat bang tham so -c N, trong dd, N 1a s6 1an hé théng tép co thé
dugc gan két ma khong bi kiém tra. Tham s6 -C N sé dat so 1an hé thong dugc gan két vao gia tri
N. Hay lvu y rang cac tham sé dong 1énh c6 phan biét chit hoa va chit thuong, vi thé nén -c sé
khac véi -C.

Chung ta ciing cé thé xac dinh khoang thoi gian gitta cac lan kiém tra véi tham sé -1, theo sau la
mot s6 va cac chit cai d cho ngay, m cho thang va y cho nam. Vi du: -i 10d sé& kiém tra hé théng
tép ¢ lan khadi dong lai ti€p theo sau moi 10 ngay. Ta co6 thé sit dung gia tri 0 dé tit tinh nang nay.

-L c6 thé dugc s dung dé dat nhan cho hé thong tép. Nhan nay cé thé cé toi da 16 ky ty. Tham so
-U sé dat UUID (s6 thap luc phan 128 bit) cho hé théng tép. Trong vi du trén, UUID cda hé thong
tép la 6e2c12e3-472d-4bac-a257-c49ac07f3761. Ca nhan va UUID déu cé thé dugc st dung
thay cho tén thiét bi (nhw /dev/sdal) dé gan két hé théng tép.

Tuy chon -e BEHAVIOUR sé& xac dinh hanh vi cia hat nhan khi tim thay 16i hé thong tép. C6 ba
hanh vi cé thé xay ra:

continue
Sé tiép tuc thyc thi binh thuong.

remount-xo
Sé gan két lai hé thong tép dudi dang chi doc.

panic
Sé gay ra 16i roi loan hat nhan.

Hanh vi mac dinh sé 1a continue (ti€p tuc). remount-ro cd thé sé hitu ich trong cac ng dung
nhay cam vdi dit liéu vi né sé& ngay lap titc ngirng ghi vao dia dé tranh nhiéu 16i tiém an.

Heé thong tép ext3 vé co ban 1a hé théng tép ext2 nhung cé thém nhat ky. Khi st dung tune2fs, ta
c6 thé thém nhat ky vao hé théng tép ext2 va tit 6 chuyén doi né thanh ext3. Quy trinh nay rat
don gian, ta chi can truyén tham so - j cho tune2fs, theo sau la thiét bi chira hé théng tép:

# tune2fs -j /dev/sdal

Sau dd, khi gédn két hé thong tép da chuyén doi, dirng quén dat loai thanh ext3 dé cé thé st dung
nhat ky.

Khi x& Iy cac hé théng tép dugc ghi nhat ky, tham s6 -J cho phép ta s& dung cac tham sé bo sung
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dé dat mot so tuy chon nhat ky nhu -J size= (dé dat kich thwdc nhat ky, tinh bang megabyte), - J
location= (d€ chi dinh vi tri nhat ky phai dugc luu trit, c6 thé 1a mot khoi cu thé hodc mot vi tri
cu thé trén dia cé hiu t6 nhuw M hodc G) va -J device= (d€ dat nhat ky trén mot thiét bi ngoai vi).

Ta c6 thé chi dinh nhiéu tham s6 cung mét Iic bang cach phan tach ching bang diu phay. Vi du:
-J size=10@,location=100M,device=/dev/sdbl sé tao Nhat ky 10 MB & vi tri 100 MB trén thiét
bi /dev/sdbl.

tune2fs c6 mot tuy chon “quyén nang” la -f. Tuy chon nay sé budc n6 hoan
WARNING thanh mot thao tadc ngay cd khi tim thay 16i. Vi 14 mot tuy chon riat manh nén
né phai dugc s dung mot cach hét strc than trong.

Duy tri Hé thong Tép XFS

DPoi vdi hé thong tép XFS, xfs_repair chinh la cong cu twong duong véi fsck. Néu con nghi ngo
c6 diéu gi d6 khong on véi hé thong tép, diéu dau tién chung ta can 1am 1a quét hé thong tép dé tim
ra 16i.

Tac vu nay cé thé dugc thuc hién bang cach truyén tham s6 -n cho xfs_repair, theo sau la thiét
bi chita hé théng tép. Tham sé -n cé nghia 1a "no modify" (khéng stta déi): hé théng tép sé dugc
kiém tra, 16i s& dugc bao cdo nhung sé khong co stra chira nao dugc thuc hién:

# xfs_repair -n /dev/sdb1l

Phase 1 - find and verify superblock...

Phase 2 - using internal log
- zero log...
- scan filesystem freespace and inode maps. ..
- found root inode chunk

Phase 3 - for each AG...
- scan (but do not clear) agi unlinked lists...
- process known inodes and perform inode discovery...
- agno =
- agno =
- agno =

w N R

- agno =
- process newly discovered inodes. ..

Phase 4 - check for duplicate blocks...
- setting up duplicate extent list...
- check for inodes claiming duplicate blocks. ..

- agno =1
- agno = 3
- agno = 0
- agno = 2
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No modify flag set, skipping phase 5
Phase 6 - check inode connectivity...
- traversing filesystem ...
- traversal finished ...
- moving disconnected inodes to lost+found ...
Phase 7 - verify link counts...
No modify flag set, skipping filesystem flush and exiting.

Néu tim thay 16i, ta c6 thé tién hanh sta chita ma khong cin tham sé -n nhu sau: xfs_repair
/dev/sdbl.

xfs_repair c6 chap nhan mot s6 ty chon dong lénh. Trong s6 dé:

-1 LOGDEV va -xr RTDEV
Nhitng tuy chon nay sé can thiét néu hé théng tép c6 cac phan nhéat ky va thoi gian thuc bén
ngoai. Trong truong hop nay, hay thay thé LOGDEV va RTDEV bang cac thiét bi twong &ng.

-m N
Duoc st dung dé gidi han mitc si dung bo nhé ctia xfs_repair & mic N megabyte, diéu nay cé
thé s& hitu ich trong cai dat may chi. Theo nhu trang hudéng din, xfs_repair sé chia ty 1é s
dung b6 nhé khi can theo méc dinh. N6 c6 thé 1én tGi 75% RAM vat 1y ctia hé théng.

-d
Ché d6 “nguy hiém” (dangerous) sé& cho phép ta sta chitra cac hé thong tép duwgc gan két & ché
do chi doc.

-v
Rat dé doan: day chinh la ché d¢ chi tiét. M6i lan tham s6 nay duoc s& dung, "mic do chi tiét" s&
dugc tang 1én (vi du: -v -v sé in nhiéu thong tin hon so v6i -v).

Hay luu v rang xfs_repair khong thé sita chita hé thong tép c6 nhat ky “xau”. Ta cé thé “x6a bo”
mot nhat ky x4u vai tham s6 -L, nhung hdy nhé rang day 1a mot ha sdch vi né cé thé dan dén
hong hé thong tép va mat dit liéu.

DE g& 16i hé thong tép XFS, ta c6 thé st dung tién ich xfs_db (nhu trong xfs_db /dev/sdbl).
Lénh nay chid yéu dugc s dung dé kiém tra cdc thanh phan va thong s6 khac nhau cta hé théng
tép.

Tién ich nay c6 10i nhac tuwong tac (giong nhu parted) véi nhiéu 1énh noi bo. Mot hé thong tro
giup cling c6 san: hdy go help dé xem danh séch tat ca cac 1énh va help theo sau la tén 1énh dé
xem thém théng tin vé 1énh.
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Mot tién ich hitu ich khac 1a xfs_fsr c6 thé dugce s& dung dé sap xép lai ("chéng phin manh") mot
hé théng tép XFS. Khi dugc thyc thi ma khong cé bat ky déi s6 bé sung nao, né sé chay trong hai
git va c6 gang chong phan manh tat ca cac hé thong tép XFS duoc gan két va cé thé ghi duogc liét
ké trong tép /etc/mtab/. Chung ta cé thé sé can cai dat tién ich nay bang trinh quan ly géi danh
cho ban phén phoi Linux cdia minh vi né c6 thé khong phdi 1a mdt phan ctia ban cai dat méc dinh.
DE biét thém thong tin, hdy tham khdo trang huéng dan twong ing.
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Bai tdp Huéng dan

1. Bang cach s dung du, lam cach nao dé cé thé kiém tra xem cac tép trong thuw muc hién tai dang
st dung bao nhiéu dung lugng?

2. Bang cach st dung df, hdy liét ké thong tin cho moi hé thong tép ext4 vdi dau ra bao gom cac
truong va theo thi ty sau: thiét bi, diém gan két, tdng s6 nit dinh danh, s6 nut dinh danh c6
san, phan tram dung lwgng tréng.

3. Lénh dé chay e2fsck trén /dev/sdcl & ché dé khong twong tac trong khi van c¢6 ty dong sta
hau hét cac 16i 1a gi?

4. Gid st /dev/sdbl la mot hé théng tép ext2. Lam cach dé cé thé chuyén déi né thanh ext3, dong
thoi dat lai s6 1an gan két cia né va thay doi nhan ctia né thanh UserData?

5. Lam cach nao dé co thé kiém tra 16i trén hé thong tép XFS ma khong stta chita bat ky 16i nao
duoc tim thay?
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. o ~ rd ~
Bai tap Mo rong
1. Gia st ban c6 hé thong tép ext4 trén /dev/sdal vai cadc tham sé sau thu duwgce bang tune2fs:

Mount count: 8
Maximum mount count: -1

biéu gi sé xay ra & 1an khdi dong tié€p theo néu lénh tune2fs -c 9 /dev/sdal dugc goi?

2. Hay xem xét dau ra sau cia du -h:

$ du -h

216K ./somedir/anotherdir
224K ./somedir

232K

C6 bao nhiéu dung lugng bi chiém bdi cac tép trong thw muc hién tai? Lam cach nao dé cé thé
viét lai 1énh d€é hién thi thong tin nay rd rang hon?

3. Diéu gi sé xay ra vdi hé thong tép ext2 /dev/sdbl néu lénh bén dudi dugc goi?

# tune2fs -j /dev/sdbl -J device=/dev/sdcl -i 30d

4, Lam cach nao dé co thé kiém tra 16i trén hé thong tép XFS & /dev/sdal c6 phan nhat Ky trén
/dev/sdc1 ma khong thuc su thye hién bat ky stta chita nao?

5. S khéc biét gitta tham s6 -T va -t cho 1énh df 1a gi?
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Tom tat
Trong bai hoc nay, chung ta da hoc vé:

* Cach kiém tra dung luwong da s& dung va dung lwgng trong trén hé théng tép.
» Cach diéu chinh dau ra ctia df cho phu hop véi nhu cau ciia ngudi dung.

 Cach kiém tra tinh toan ven va stta chita hé thong tép bang fsck va e2fsck.

Cach tinh chinh hé thong tép ext bang tune2fs.
+ Cach kiém tra va stta chita hé théng tép XFS bang xfs_repair.
Cac lénh sau da duoc thao luan trong bai hoc nay:

du
Xem dung luong dia dang duwoc st dung trén hé thong tép.

df
Xem dung lugng dia c6 san trén hé thong tép.

fsck
Tién ich stta chira kiém tra hé thong tép.

e2fsck

Tién ich sta chita kiém tra hé thong tép danh riéng cho cac hé thong tép ext (ext2/3/4).

tune2fs
Stra doi cac tham s6 hé thong tép trén hé thong tép ma rong (ext2/3/4).

xfs_repair
Tuwong duong véi fsck cho cac hé thong tép XFS.

xfs_db

Tién ich nay dugc s dung dé xem cac tham s6 khac nhau ctia hé thong tép XFS.
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Pap an Bai tdp Huéng dan

1. Bang cach s dung du, lam cach nao dé cé thé kiém tra xem cac tép trong thuw muc hién tai dang
st dung bao nhiéu dung lugng?

bau tién, st dung tham so -S dé tach dau ra ctia thw muc hién tai khoi cac thu muc con ctia né.
Sau do, stt dung -d @ dé gidi han do sau dau ra vé 0, nghia la "khong thu muc con". Dirng quén
tham s6 -h dé nhan dau ra & dinh dang "con ngudi co6 thé doc dwoc ™"

$du -S -h -d 0
hoac
$ du -Shd 0

2. Bang cach st dung df, hdy liét ké thong tin cho moi hé thong tép ext4 vdi dau ra bao gom cac
truong va theo thw ty sau: thiét bi, diém gan két, tdng s6 nit dinh danh, s6 nut dinh danh c6
san, phan tram dung lwgng trong.

Ban c6 thé loc cac hé théng tép bang tuy chon -t, theo sau la tén hé théng tép. Dé c6 dugc dau
ra can thiét, hdy st dung - -output=source, target,itotal,iavail,pcent. Vi vay, cau tra
101 sé la:

$ df -t ext4 --output=source,target,itotal,iavail,pcent

3. Lénh dé chay e2fsck trén /dev/sdcl & ché dd khong twong tac trong khi van c¢6 ty dong sia
hau hét cac 16i 1a gi?

Tham s6 dé tw dong stta hau hét cac 16i 1a -p. Vi vay, cau tra 101 sé la:

# e2fsck -p /dev/sdcl

4. Gid s /dev/sdb1l la mot hé théng tép ext2. Lam cach dé cé thé chuyén déi né thanh ext3, dong
thoi dat lai s6 1an gan két ctia né va thay doi nhan ctia né thanh UserData?

Hay nhd rang viéc chuyén doi mot hé thong tép ext2 thanh ext3 chi don thuan la ghi thém nhat
Kky. Viéc nay cé thé dugc thuc hién véi tham so6 -j. D€ dat lai s6 1an gan két, hdy s dung -C 0.
Dé thay d6i nhan, hdy s& dung -L UserData. Cau tra 161 ding sé la:
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# tune2fs -j -C 0 -L UserData /dev/sdb1l

5. Lam cach nao dé co thé kiém tra 16i trén hé thong tép XFS ma khong stta chita bat ky 16i nao
dugc tim thay?

St dung tham s6 -n (giong nhu trong xfs -n), theo sau la thiét bi twong tng.
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Dap an Bai tap Ma& rong

1. Gia st ban c6 hé thong tép ext4 trén /dev/sdal vai cadc tham sé sau thu duwgce bang tune2fs:

Mount count: 8
Maximum mount count: -1

biéu gi sé xay ra & 1an khdi dong tié€p theo néu lénh tune2fs -c 9 /dev/sdal dugc goi?

Lénh sé dat so 1an gan két toi da cho hé thong tép 1a 9. Vi s6 1an gan két hién tai 1a 8 nén lan
khéi dong hé théng tiép theo sé tién hanh kiém tra hé thong tép.

2. Hay xem xét dau ra sau cia du -h:

$ du -h

216K ./somedir/anothexdir
224K ./somedir

232K

C6 bao nhiéu dung luvgng bi chiém bai cac tép trong thw muc hién tai? Lam cach nao dé cé thé
viét lai 1énh dé hién thi thong tin nay rd rang hon?

Trong tong s6 232K da st dung, c6 224K dugc s dung bdi thu muc con somedir va cac thw
muc con cda nd. Vi vay, khi loai trit nhitng thuw muc d6, chung ta con 8K duwgc st dung bdi cac
tép trong thw muc hién tai. Thong tin nay c6 thé dugc hién thi ré rang hon bang cach st dung
tham s0 -S. Tham s0 nay sé gitup phan tach thw muc hién tai va thu muc somedir dé xac dinh
dung lwgng clia cac tép trong thu muc hién tai (trong lwot kiém tra nay)

3. Diéu gi sé xay ra véi hé thong tép ext2 /dev/sdb1l néu lénh bén duéi duwoc goi?
# tune2fs -j /dev/sdbl -J device=/dev/sdcl -i 30d

Mot nhat ky sé dugc thém vao /dev/sdbl dé chuyén déi né thanh ext3. Nhat ky sé dugc luu
trit trén thiét bi /dev/sdc1 va hé thong tép sé duoc kiém tra sau moi 30 ngay.

4, Lam cach nao dé co thé kiém tra 16i trén hé thong tép XFS & /dev/sdal c6 phan nhat Ky trén
/dev/sdc1 ma khong thuc sy thye hién bat ky stta chita nao?

St dung xfs_repair, theo saula -1 /dev/sdcl dé biéu thi thiét bi chita phan nhat ky va -n
dé tranh thyc hién bat ky mot thay doi nao.
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# xfs_repair -1 /dev/sdcl -n

5. Sw khéc biét gitta tham s6 -T va -t cho 1énh df 1a gi?

Tham s6 -T sé bao gom cd loai cda titng hé théng tép trong dau ra cta df. -t 1a mot bo loc va sé
chi hién thi cac hé thong tép thudc mat loai nhat dinh ¢ dau ra va loai trir tat ca cac hé théng
khac.
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Linux
Professional
Institute

104.3 Kiém soat viéc gan va ngat gan két Hé théng Tép
Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 104.3

Khoi lwgng
3

Cac linh vwe kién thirc chinh
« Gan va ngat gan két hé thong tép theo cach thd cong.
 Dinh ciu hinh gin hé thong tép khi khéi dong.
* Dinh ciu hinh hé thong tép di dong cé thé gan két ciia ngwoi dung
* S dung nhan va UUID dé xac dinh va gan hé théng tép.
« Nhan thirc vé cac don vi gan két systemd.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwgc st dung
* /etc/fstab
* /media/
* mount
* umount
* blkid
e 1sblk

Linux
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Linux
Professional
Institute

104.3 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.3 Kiém soat viéc gan va ngat gan két Hé
thong Tép

Bai: 1trén1

Gidi thiéu

Cho dén nay, chung ta da dugc hoc vé cach phan vung dia cling nhu cach tao va duy tri hé thong
tép trén dé. Tuy nhién, trudc khi cé thé truy cap duwoc hé théng tép trén Linux, né can dugc gdn
két (mount).

biéu nay c6 nghia l1a gan két hé théng tép vao mot diém cu thé trong cdy thu muc ctia hé théng
dugc goi la diém gdn két. Hé théng tép cd thé dugc gan két thu cong hodc tw déng. Trong bai hoc
nay, chung ta sé cung tim hiéu vé mot trong sé nhiéu cach dé thuc hién tac vu ndi trén.

Gan két va Ngat Gan két Hé thong Tép

Lénh gan két hé thong tép theo cach thd cong dwgc goi la mount va cd phap cta né la:

mount -t TYPE DEVICE MOUNTPOINT

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 469


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

Trong do:

TYPE
Loai hé thong tép duoc gan két (vi du: ext4, btrfs, exfat, v.v.).

DEVICE
Tén cda phan vung chiva hé thong tép (vi du: /dev/sdb1)

MOUNTPOINT
Noi hé thong tép sé dugc gan két. Thu muc dugc gan két khong nhat thiét phai trong nhung bat
budc phdi ton tai. Tuy nhién, cac tép trong thu muc d6 sé khong thé dugc truy cap theo tén
trong khi hé thong tép dugc gan keét.

Vi du: dé gan 6 flash USB chita hé théng tép exFAT nam trén /dev/sdb1 vao thu muc c6 tén flash
trong thu muc chinh, ta cé thé s dung:

# mount -t exfat /dev/sdbl ~/flash/

C6 nhiéu hé thong Linux st dung vo Bash va trén cdc hé théng do6, dau nga ~ trén
duong dan dén diém gin két chinh 1a cach viét tit cha thw muc chinh cia ngudi dung
hién tai. Vi du: néu nguoi dung hién tai dugc dat tén la john, né sé duwgc thay thé
bang /home/john.

TIP

Sau khi gan két, no6i dung ctia hé thong tép sé c6 thé truy cip dugc trong thw muc ~/flash:

$ 1s -1lh ~/flash/

total 469M

-rwxTwxXxrwx 1 root root 454M jul 19 09:49 lineage-16.0-20190711-MOD-quark.zip
-rwxrwxrwx 1 root root 16M jul 19 09:44 twrp-3.2.3-mod_4-quark.img

Liét ké cac Hé théng Tép dugc gan két

Néu chi nhap mount, chung ta sé nhan dwgc danh sach tat cd cac hé théng tép hién dugc gan két
trén hé théng. Danh sach nay cé thé sé kha dai vi ngoai cac dia dwgc gan két vao hé théng thi no
con chira mot s6 hé théng tép thoi gian chay trong bé nhé dé phuc vu nhiéu muc dich khéc nhau.
DE loc dau ra, ta cé thé st dung tham so -t dé chi liét ké cac hé thong tép thudc loai twong ng
nhu dudi day:

# mount -t ext4
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/dev/sdal on / type ext4 (rw,noatime,errors=remount-ro)

Chung ta c6 thé chi dinh nhiéu hé thong tép cung mot lic bang cach phan tach chung bang dau
phay:

# mount -t ext4, fuseblk
/dev/sdal on / type ext4 (rw,noatime,errors=remount-ro)
/dev/sdbl on /home/carol/flash type fuseblk

(rw,nosuid, nodev,relatime,user_id=0,group_id=0,default_permissions,allow_other,blksize=4096)
[DT_8GB]

Dbau ra trong cac vi du trén c6 thé dugc mo ta theo dinh dang:

SOURCE on TARGET type TYPE OPTIONS

Trong d6, SOURCE la phan vung chwta hé thong tép, TARGET la thu muc noi né dugc gan két, TYPE
1a loai hé thong tép va OPTIONS la cac tuy chon dugc truyén cho 1énh mount tai thoi diém gén két.

Tham s6 Dong Iénh b6 sung

C6 nhiéu tham s6 dong 1énh c6 thé dugc s dung véi mount. Mot trong cac tham s6 dugc s dung

nhiéu nhat la:

-a
Tham s nay sé gan két tit cd cac hé thong tép duoc liét ké trong tép /etc/fstab (xem thém
trong phan ti€p theo).

-o hoac - -options
Tham s6 nay sé truyén mot danh sach cdc tuy chon gan két dugc phan tach bang dau phay sang
lénh mount va c6 thé thay déi cach hé théng tép duwoc gan két. Cac tuy chon nay ciing sé dugc
thao ludn cung véi /etc/fstab.

-xr hoac -ro

Tuy chon nay sé gan két hé thong tép & dang chi doc.

-w hoac -rw

Tuy chon nay sé gan hé théng tép & dang cé thé ghi.

DE ngat gan két hé thong tép, hay s dung 1énh umount, theo sau la tén thiét bi hodc diém gan két.
Trong vi du trén, cic 1énh bén dwédi day cé thé dugc hoan doéi cho nhau:
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# umount /dev/sdbl
# umount ~/flash

Mot s6 tham s6 dong 1énh cho umount la:

-a
Tham s0 nay sé ngat gan két tat cd cac hé thong tép duoc liét ké trong /etc/fstab.

-f
Tham s6 nay sé budc ngat gan két mot hé thong tép. N6 co thé sé hitu ich khi ching ta gan két
mot hé thong tép tir xa hién khong thé truy cap duogc.

-x
Néu hé thong tép khong thé ngat gan két dugc, tham s6 nay sé c6 gang bién né thanh ché do chi
doc.

Xt ly cac Tép dang mé&

Khi ngat gan két hé thong tép, ching ta c6 thé sé gip thong bdo 16i cho biét muc tiéu dang ban
(target is busy). Piéu nay sé xay ra néu bat ky tép nao trén hé théng tép dang ma. Tuy nhién,
ching ta kho c6 thé ngay 1ap tirc biét dwoc vi tri ca tép dang mé hodc cai gi dang truy cap vao hé
thong tép.

Trong nhitng treong hop nhu vay, ta cé thé st dung 1énh 1sof, theo sau la tén cta thiét bi chira hé
thong tép dé xem danh sach céc tién trinh dang truy cip né va tép nao dang mé. Vi du:

# umount /dev/sdbl
umount: /media/carol/External_Drive: target is busy.

# 1sof /dev/sdbl

COMMAND PID USER FD  TYPE DEVICE SIZE/OFF NODE NAME

evince 3135 carol 16 REG 8,17 21881768 5195 /media/carol/External_Drive/Documents/E-
Books/MagPi4@.pdf

COMMAND la tén cta lénh thuc thi dd mé tép, PID la so tién trinh va NAME 1a tén cda tép dang mé.
Trong vi du trén, tép MagPi40.pdf dugc mé béi chuwong trinh evince (trinh xem PDF). Néu dong
chuwong trinh, ching ta sé c6 thé ngét gdn két hé théng tép.

Truéc khi dau ra 1sof xudt hién, nguwoi dung trong moi truong GNOME sé thay
NOTE thong bao canh bao trong ctta s6 dong lénh.
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Isof: WARNING: can't stat() fuse.gvfsd-fuse file system /run/user/100@/gvfs
Output information may be incomplete.

1sof sé c6 gang x1t 1y tat ca cac hé thong tép duwgc gan két. Thong bdo canh bao nay
duoc dua ra vi 1sof da gap phai hé thong tép ao GNOME (GVFES). bay la truong hop
dac biét ctia hé théng tép trong khong gian ngudi dung (FUSE). N6 hoat dong nhu
mot cau noi gitta GNOME, cac API cia né va hat nhan. Khong cé ai—Kkeé cd siéu nguoi
dung—co6 thé truy cip vao mot trong cac hé thong tép nay ngoai trit cht sé hiru da
gan két né (trong truong hop nay la GNOME). Chung ta cé thé bé qua cdnh bao nay.

Nén gan két & dau?

Ta c6 thé gin két hé théng tép vao bat cit ddu ma minh muén. Tuy nhién, c6 mot s6 quy tac hitu
ich can dugc tudn theo dé gitup viéc quan tri hé thong tré nén dé dang hon.

Theo truyén thong, /mnt la thw muc ma tat ca cac thiét bi ngoai vi sé dugc gan két vao va mot so
“diém neo” dugc cdu hinh san cho cac thiét bi phé bién nhu 6 dia quang CD-ROM (/mnt/cdrom) va
dia mém (/mnt /floppy) sé ton tai dudi né.

Thu muc nay dd dugc thay thé bGi /media - hién 1a diém gan két mac dinh cho bat ky phuwong tién
nao ma nguoi dung cé thé thao roi (vi du: 6 dia ngoai vi, 6 USB flash, dau doc thé nhg, v.v.) dugc
két noi véi hé théng.

Trén hau hét cidc badn phin phoi Linux hién dai va méi treong may tinh dé ban, céc thiét bi di
dong sé dugc ty dong gan két vao /media/USER/LABEL khi dugc két noi véi hé thong. Trong do,
USER la tén nguoi dung va LABEL 1a nhén thiét bi. Vi du: mdt 6 flash USB c¢6 nhan FlashDrive
dugc gan két bdi nguoi dung john sé dugc gan vao /media/john/FlashDrive/. Cach xt ly viéc
nay sé tuy thudc vao tirng moi treong may tinh dé ban.

Tuy la vay, bat c& khi nao chung ta can gan két mot hé théng tép theo cdch thii cong, cach t6t nhat
la gan két n6 vao /mnt.

Gan két Hé thong Tép khi khéi dong

Tép /etc/fstab sé chita cdc mo ta vé hé thong tép c6 thé dugc gan két. Pay la mot tép van ban
ma & trong d6, moi dong s& mo ta mot hé théng tép duwgce gan két véi sadu trudng theo thit tu sau:

FILESYSTEM MOUNTPOINT TYPE OPTIONS DUMP PASS

Trong do:
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FILESYSTEM
Thiét bi chira hé thong tép sé dugc gian két. Thay vi thiét bi, ta c¢é thé chi dinh UUID hoédc nhan
ctia phan vung (chung ta sé thao luan sau).

MOUNTPOINT
Noi hé thong tép sé dugc gan két.

TYPE
Loai hé thong tép.

OPTIONS

Cac tuy chon gan két sé dugc truyén cho mount.

DUMP

Cho biét liéu cé nén xem xét bat ky hé thong tép ext2, ext3 hodc ext4 nao dé sao lwu bang 1énh
dump hay khong. Thong thwong né sé bang 0, nghia la ching nén dugc bé qua.

PASS
Khi khac 0, n6 sé xac dinh thit tw cac hé thong tép sé dwgc kiém tra khi khéi dong. Thong
thuwong né sé bang 0.

Vi du: phan viing diu tién trén dia dau tién ciia may cé thé dugc mo ta la:
/dev/sdal / ext4 noatime,errors

Céc tuy chon gan két trén OPTIONS la mot danh sach cac tham sé dwgc phan tach bang dau phay.
Chung c6 thé l1a tham s6 chung hodc danh riéng cho hé thong tép. Trong s6 nhitng tham sé chung,
chung ta co:

atime va noatime
Theo méic dinh, méi khi tép dugc doc thi thong tin vé thoi gian truy cip sé dugc cidp nhét. Viéc
tit tinh ndng nay (v4i noatime) c6 thé ting téc do I/0 cla dia. Prng nham 1an diéu nay véi thoi
gian stta d6i dugc cap nhat moi khi tép dugce ghi vao.

auto va noauto
Khién hé thong tép co thé (hodc khéong thé) dugce gan két ty dong véi mount -a.

defaults

Tuy chon nay sé truyén céac tuy chon rw, suid, dev, exec, auto, nouser va async sang cho
mount.
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dev va nodev

Quyét dinh xem thiét bi dang ky tw hodc thiét bi khéi trong hé théng tép duoc gan két c6 nén
dugc dién giai hay khong.

exec va hoexec

Cho phép hodc tlr chéi quyén thyec thi cac tép nhi phan trén hé thong tép.

user va houser

Cho phép (hodc khong cho phép) ngudi dung binh thuong gan két hé thong tép.

group
Cho phép ngudi dung gan két hé thong tép néu nguoi dung thudc cung nhom sé hitu thiét bi
chwa no.

owner

Cho phép ngudi dung gan két hé thong tép néu nguoi dung sé hitu thiét bi chira no.

suid va nosuid
Cho phép hoac khong cho phép cac bit SETUID va SETGID c6 hiéu luc.

rovarw

Gan két hé thong tép & dang chi doc hoac cé thé ghi.

remount
Tuy chon nay sé c6 gang gan két lai mot hé thong tép da dugce gan két. Tham s6 nay khong dugc
st dung trén /etc/fstab ma la tham s6 cho mount -o. Vi du: dé gan két lai phan vung
/dev/sdbl d3 dugc gan & ché do chi doc, ta c6 thé s dung lénh mount -o remount,ro
/dev/sdb1l. Khi gan két lai, ching ta khong can chi dinh loai hé thong tép ma chi can c6 tén
thiét bi hodc diém gan két.

sync va async
Thuyec hién tat ca thao tac I/O véi hé thong tép mot cdch dong bo (hodc khong dong bo). async
(khong dong bg) thuong 1a mic dinh. Trang hudng dan ctia mount cé canh bédo rang viéc s
dung sync trén phuong tién c6 so chu ky ghi han ché (nhu 6 dia flash hoac thé nhg) cé thé rut
ngan tudi tho cda thiét bi.

Str dung UUID va Nhan

Viéc chi dinh tén cta thiét bi chita hé théng tép can gan két c6 thé gay ra mot s6 van dé. Doi khi,
cung mot tén thiét bi cé thé dugc gan cho mot thiét bi khac, ty thudc vao thoi diém hodc vi tri
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thiét bi dé dugc két n6i véi hé théng. Vi du: 6 flash USB trén /dev/sdbl cé thé dugc gan cho
/dev/sdc1 néu dugc cam trén mot cong khac hoac sau mot 6 flash khac.

Mot cach dé tranh diéu nay la chi dinh nhan hoédc UUID (Md dinh danh duy nhdt toan cau) cia o
phan vung. C4 hai déu dugc chi dinh khi hé thong tép dugc tao va sé khong thay doi trir khi hé
thong tép bi hiiy hodc dwogc gdn nhan hodc UUID mdi theo cach thud cong.

Lénh 1sblk c6 thé dugc st dung dé truy van thong tin vé hé théng tép va tim ra nhin va UUID

dugc lién két véi nd. Bé thyc hién viéc nay, hdy st dung tham sé - f, theo sau la tén thiét bi:

$ 1lsblk -f /dev/sdal
NAME FSTYPE LABEL UUID FSAVAIL FSUSE% MOUNTPOINT
sdal ext4 6e2cl2e3-472d-4bac-a257-c49ac07f3761 64 ,9G 33% /

Duéi day la y nghia cda tiing cot:
NAME
Tén cta thiét bi chtra hé théng tép.

FSTYPE
Loai hé thong tép.

LABEL
Nhan hé thong tép.

UUID
Ma dinh danh duy nhéat toan cau (UUID) dugc gan cho hé thong tép.

FSAVAIL
Dung lugng c6 san trong hé thong tép.

FSUSE%

Phan tram s dung cda hé théng tép.

MOUNTPOINT
Noi hé thong tép sé dugc gan két.

Trong /etc/fstab, mot thiét bi cé thé dugc chi dinh béi UUID cda né véi tuy chon UUID=, theo
sau la UUID hoac v6i LABEL=, theo sau la nhéan. Vi vay, thay vi:
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/dev/sdal / ext4 noatime,errors
Chung ta sé s dung:
UUID=6e2cl12e3-472d-4bac-a257-c49ac07f3761 / ext4 noatime,errors

Hodc, néu ta c6 mot dia c6 nhan homedisk:
LABEL=homedisk /home ext4 defaults

Ca phap tuong tu cé thé dugc st dung véi 1énh mount. Thay vi tén thiét bi, hdy truyén UUID hoac
nhan. Vi du: dé gdn mét dia NTFS ngoai vi véi UUID 56C11DCC5D2E1334 trén /mnt/external,
1énh sé la:

$ mount -t ntfs UUID=56C11DCC5D2E1334 /mnt/external

Gan két Pia véi Systemd

Systemd la tién trinh init - tién trinh dau tién chay trén nhiéu ban phan phoéi Linux. N6 chiu trach
nhiém tao ra céc tién trinh khdac, khéi dong cac dich vy va khéi dong hé thong. Trong s6 nhiéu tac
vu khéc, systemd ciing c6 thé dugc st dung dé quan ly viéc gan két (va tw ddong gan két) cac hé
thong tép.

Dé st dung tinh ndng nay cda systemd, chung ta can tao mot tép cdu hinh dwogc goi la don vi gan
két. M6i 6 phan vung cin gin két s& cd don vi gan riéng va chung can dwgc dit trong
/etc/systemd/system/.

bon vi gan két la cac tép van ban don gidn c6 phan md réong .mount. Pinh dang co ban sé nhu
duéi day:

[Unit]
Description=

[Mount]
What=
Where=
Type=
Options=
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[Install]
WantedBy=

Description=
Mo ta ngan gon vé don vi gan két, dai loai nhw Mounts the backup disk.

What=
Cai gi nén duoc gin két. O phan viing phai duoc chi dinh 1a /dev/disk/by-uuid/VOL_UUID,
trong d6, VOL_UUID la UUID cta 6 phan vung.

Where=
Puong dan day dd dén noi 6 phin vung sé dugc gan vao.

TYPE
Loai hé thong tép.

Options=
Céc tuy chon gan két ma ta cé thé muon truyén qua. Nhitng tly chon nay khi dugc s& dung vai
1énh mount hodc trong /etc/fstab sé giong nhw nhau.

WantedBy=
Dugc st dung dé quan 1y cac phan phu thudc. Trong trwong hop nay, ching ta sé st dung
multi-user.target, céd nghia la bat ct khi nao hé thong khéi dong vao moi truong da nguoi
dung (khéi dong binh thwong), don vi sé dugc gan két.

Vi du truwdc cia ching ta vé dia ngoai vi c6 thé dugc viét nhu sau:

[Unit]
Description=External data disk

[Mount]
What=/dev/disk/by-uuid/56C11DCC5D2E1334
Where=/mnt/external

Type=ntfs

Options=defaults

[Install]
WantedBy=multi-user.target

Nhung van chua xong. Dé c6 thé hoat dong mot cach chudn xéc, don vi gan két phdi c6 cung tén
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v6i diém gén két. Trong trwong hop nay, diém gan két 1a /mnt/external. Vi vay, tép phai dugc
dat tén la mnt-external .mount.

Sau dé, ta can khai dong lai trinh nén systemd bang 1énh systemctl va khéi dong don vi:

# systemctl daemon-reload
# systemctl start mnt-external.mount

Bay gi®, ndi dung cla dia ngoai vi sé c6 san trén /mnt/external. Ta c6 thé kiém tra trang théi cda
quad trinh gan két bang 1énh systemctl status mnt-external.mount nhw bén duéi day:

# systemctl status mnt-external.mount
e mnt-external.mount - External data disk
Loaded: loaded (/etc/systemd/system/mnt-external.mount; disabled; vendor pres
Active: active (mounted) since Mon 2019-08-19 22:27:02 -03; 14s ago
Where: /mnt/external
What: /dev/sdbl
Tasks: @ (limit: 4915)
Memory: 128.0K
CGroup: /system.slice/mnt-external.mount

ago 19 22:27:02 pop-os systemd[1]: Mounting External data disk...
ago 19 22:27:02 pop-os systemd[1]: Mounted External data disk.

Lénh systemctl start mnt-external.mount sé chi kich hoat thiét bi cho phién hién tai. Néu
muén bat né trong moi lan khéi dong, hay thay thé start bang enable:

# systemctl enable mnt-external.mount

Tw déng gan mot Don vi Gan két

Céac don vi gan két co6 thé dugc ty dong gan két bat ct khi nao diém gan két dugc truy cap. Dé thuc
hién viéc nay, ta can c6 tép .automount cung vai tép .mount mo td don vi. Pinh dang co ban sé la:

[Unit]
Description=

[Automount]
Where=
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[Install]
WantedBy=multi-user.target

Giong nhu trudc day, Description=1a mot mo td ngan vé tép, va Where= la diém gan két. Vi du:
tép .automount trong vi du trudc sé la:

[Unit]

Description=Automount for the external data disk

[Automount]
Where=/mnt/external

[Install]
WantedBy=multi-user.target

Luu tép cé cung tén véi diém gan két (trong treong hop nay la mnt-external. automount), tai lai
systemd va khéi dong don vi:

# systemctl daemon-reload
# systemctl start mnt-external.automount

Bay gio, bat c& khi nao thu muc /mnt/external dugc truy cap, dia sé dugc gan két. Giong nhw
trudc day, dé bat tinh ning ty dong gan trong moi lan khéi dong, chuing ta sé& st dung:

# systemctl enable mnt-external.automount
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Bai tdp Huéng dan

1. Bang cach st dung mount vdi tuy chon noatime va async, lam cach nao dé co6 thé gan két hé
thong tép ext4 trén /dev/sdcl vao /mnt/external dudi dang chi doc?

2. Khi ngat gin két hé thong tép tai /dev/sdd2, ban nhin dugc thong bdo 16i target is busy.
Lam cach nao dé cé thé biét tép nao trén hé théng tép dang md va tién trinh nao da mé ching?

3. Hay xem xét muc sau trong /etc/fstab: /dev/sdbl /data ext4 noatime,noauto,async.
Néu l1énh mount -a duwogc dwa ra, hé thong tép nay cé duwgc gan két khong? Tai sao?

4. Lam cach nao dé c6 thé tim ra UUID cda hé théng tép trong /dev/sdb1?

5. Lam cach nao dé sit dung mount dé gan két lai hé théng tép exFAT c6 UUID la 6e2c12e3-472d-
4bac-a257-c49ac07f3761 dugc gan tai /mnt/data dudi dang chi doc?

6. Lam cach nao dé c6 dugc danh sach tat ca cac hé thong tép ext3 va ntfs hién dugc gan trén
mot hé thong?
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Bai tap Md rong

1.

Hay =xem xét muc sau trong /etc/fstab: /dev/sdcl /backup ext4
noatime,nouser,async. Nguwoi dung cé thé gan két hé thong tép nay bang lénh mount
/backup khong? Tai sao?

Gia st c6 mot hé thong tép tir xa dwgc gan két tai /mnt/server, hé thong nay hién khong thé
truy cap dugc do mat két néi mang. Lam cach nao dé cé thé budc né phdi ngat gin két, hoac
néu khong thé thi duoc gén & dang chi doc?

Hay viét mot muc nhap /etc/fstab sé gan két mot 6 phan vung btrfs véi nhdn Backup trén
/mnt/backup v6i cac tuy chon mdc dinh va khéng cho phép thyc thi cac tép nhi phan tw no.

Hay xem don vi gan két systemd sau:

[Unit]
Description=External data disk

[Mount]
What=/dev/disk/by-uuid/56C11DCC5D2E1334
Where=/mnt/external

Type=ntfs

Options=defaults

[Install]
WantedBy=multi-user.target

o Muc nhép /etc/fstab tuong duwong cho hé théng tép nay la gi?

5. Tén tép ctia don vi & trén phai la gi dé systemd c6 thé st dung né? N6 nén dugc dat & dau?
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Tom tat
Trong bai hoc nay, ching ta dd hoc cach gan két va ngat gan két hé thong tép theo cach thi cong
hodc ty dong. Mot s6 1énh va khai niém da dugc giai thich la:

» mount (gan két thiét bi vao mot vi tri)

« umount (ngat gan két thiét bi)

* 1sof (liét ké cac tién trinh truy cap hé thong tép)

e thu muc /mnt va /media

» /etc/fstab

» 1sblk (liét ké loai va UUID cda hé thong tép)

+ Cach gan két hé thong tép bang UUID hoédc nhan cda né.

 Cach gan két hé thong tép bang cach st dung cac don vi gan két systemd.

 Cach ty déng gan két hé thong tép bang cach st dung cac don vi gan két systemd.
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Pap an Bai tdp Huéng dan

1. Bang cach st dung mount vdi tuy chon noatime va async, lam cach nao dé co6 thé gan két hé
thong tép ext4 trén /dev/sdcl vao /mnt/external dudi dang chi doc?

# mount -t ext4 -o noatime,async,ro /dev/sdcl /mnt/external

2. Khi ngat gin két hé thong tép tai /dev/sdd2, ban nhin dugc thong bdo 16i target is busy.
Lam cach nao dé cé thé biét tép nao trén hé théng tép dang md va tién trinh nao da mé ching?

St dung 1sof, theo sau la tén thiét bi:
$ lsof /dev/sdd2

3. Hay xem xét muc sau trong /etc/fstab: /dev/sdbl /data ext4 noatime,noauto,async.
Néu 1énh mount -a dwogc dua ra, hé thong tép nay cé dugc gan két khong? Tai sao?

N6 sé khong dugc gan két. Mau chot & day la tham s6 noauto, cé nghia 1a muc nay sé bi mount
-a bo qua.

4. Lam cach nao dé co thé tim ra UUID cda hé théng tép trong /dev/sdb1?

St dung 1sblk -f,theo saula tén hé thong tép:
$ 1lsblk -f /dev/sdbl

5. Lam cach nao dé cé thé si dung mount dé gan két lai hé thong tép exFAT vdi UUID 6e2cl12e3-
472d-4bac-a257-c49ac07f3761 dugc gan tai /mnt/data dwdi dang chi doc?

Vi hé thong tép da dugc gan két nén ban khong can phadi lo lang veé loai hé thong tép hodac ID,
chi can st dung tuy chon remount vdi tham sé ro (chi doc) va diém gan két:

# mount -o remount,ro /mnt/data

6. Lam cach nao dé cé dugc danh sach tit cd cac hé thong tép ext3 va ntfs hién dugc gan trén
mot hé thong?

St dung mount -t, theo sau la danh sach cac hé thong tép dugc phan tach bang dau phay:
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# mount -t ext3,ntfs
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Dap an Bai tap Ma& rong

1.

Hay =xem xét muc sau trong /etc/fstab: /dev/sdcl /backup ext4
noatime,nouser,async. Nguwoi dung cé thé gan két hé thong tép nay bang lénh mount
/backup khong? Tai sao?

Khong, tham s6 nouser sé khong cho phép nguoi dung thong thwong gan két hé théng tép nay.

Gia s c6 mot hé théng tép tir xa duwgc gan két tai /mnt/server, hé théng nay hién khong thé
truy cap dugc do mat két noi mang. Lam cach nao dé co thé budc n6 phai ngat gan két, hoac
néu khong thé thi dugc gan ¢ dang chi doc?

Truyén tham s6 -f va -r dé ngat gan két. Lénh s& 1a umount -f -r /mnt/server. Hiy nhd
rang ban c6 thé nhom cdc tham s6; vi vy, umount -fr /mnt/server ciing sé co tac dung.

Hay viét mot muc nhap /etc/fstab sé gan két mot 6 phan vung btrfs véi nhdn Backup trén
/mnt/backup v6i cac tuy chon mac dinh va khéng cho phép thyc thi cac tép nhi phan tw no.

LABEL=Backup /mnt/backup btrfs defaults,noexec.

Hay xem don vi gan két systemd sau:

[Unit]
Description=External data disk

[Mount]
What=/dev/disk/by-uuid/56C11DCC5D2E1334
Where=/mnt/external

Type=ntfs

Options=defaults

[Install]
WantedBy=multi-user.target

> Muc nhép /etc/fstab twong duong cho hé théng tép nay la gi?

Muc nhép sé la: UUID=56C11DCC5D2E1334 /mnt/external ntfs defaults

5. Tén tép cha don vi & trén phai la gi dé systemd c6 thé s& dung nd? N6 nén dugc dat & dau?

Tén tép phdi giong vdi diém gan két. Vi vay, tén tép sé la mnt-external.mount dugc dat trong
/etc/systemd/system.
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Linux

Professional

Institute

104.5 Quan ly Quyén va Quyén s& hiru Tép
Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 104.5

Khoi lwgng
3
Cac linh vwe kién thirc chinh
* Quan ly quyén truy cap vao céac tép thong thuong va dac biét cling nhu cac thw muc.
+ S dung cac ché do truy cip nhu suid, sgid va Sticky Bit dé duy tri tinh bdo mat.
* Biét cach thay doi mat na tao tép.
* S dung trudng nhém dé cap quyeén truy cap tép cho cac thanh vién nhém.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* chmod
* umask
* chown

* chgrp
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Linux
Professional
Institute

104.5 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.5 Quan ly Quyén va Quyén sé& hitu Tép

Bai: 1trén1

Gidi thiéu

La mot hé thong da nguoi dung, Linux can mot s6 cach dé theo doi ngudi dung nao sé hitu tirng
tép nao va liéu ho cé dugc phép thuc hién cac thao tac trén tép hay khong. bPiéu nay nham dam
bdo quyeén riéng tu ciia nhitng nguoi dung cé thé mudn gitt bi mat noi dung tép cda ho ciing nhu
dé dam bao sy cong tac bang cach cho phép nhiéu ngudi dung truy cap mot sé tép nhit dinh.

biéu nay dugc thyc hién thong qua hé théng quyén ba cip. Moi tép trén dia déu thudc quyén s&
hitu cia mdt nguoi dung va mot nhém nguoi dung va c6 ba bo quyén: mdt danh cho chu sé hitu
cia no, mot danh cho nhém sé hitu tép va mot danh cho nhitng nguti khac. Trong bai hoc nay,
ching ta sé tim hiéu cach truy van cac quyén doi véi mot tép, ¥ nghia ctia cac quyén nay va cach
thao tac véi chung.

Truy van Thong tin vé Tép va Thu muc

Lénh 1s duogc st dung dé 1dy danh sach noi dung cia bat ky mot thw muc nao. O dang co ban nay,
tat cd nhirng gi ta sé nhan dugc la tén tép:
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$ 1s
Another_Directory picture.jpg text.txt

Tuy nhién, moi tép déu sé cé nhiéu thong tin hon thé, bao gom loai, kich thudc, quyén sé hitu va
nhiéu théng tin khac. Dé xem thong tin nay, ta phai yéu ciu 1s cung cap danh sach "chi tiét" bang
cach st dung tham s6 -1:

$1s -1

total 536

drwxrwxr-x 2 carol carol 4096 Dec 1@ 15:57 Another_Directory
-IW------- 1 carol carol 539663 Dec 10 10:43 picture.jpg

-Tw-Irw-r-- 1 carol carol 1881 Dec 10 15:57 text.txt

Mobi cOt 6 dau ra & trén déu mang mot y nghia. Chung ta hiy cung xem xét cac cot lién quan téi bai
hoc nay.
* COt ddu tién trén danh sach hién thi loai tép va quyén. Vi du: trén drwxrwxxr-x:
o Ky ty dau tién, d, cho biét loai tép.

- Ba Kky tu tiép theo, rwx, biéu thi quyén cda chi s& hitu tép hay con dugc goi la nguwoi dung
(user) hoac u.

- Ba ky tu tiép theo, rwx, cho biét quyén cia nhdm (group) hodc g sé hitu tép .
- Ba Ky tu cu6i cung, r-x, biéu thi quyén danh cho nhitng ngudi khdc (others) hoéc o.

Chung ta ciling sé thuwong thady cdc nhém quyén khdc duoc goi la quyén thé gidi, tic 1la

TIP O e
Tat ca moi nguwoi trén thé gidi déu c6 nhirng quyén nay".

* COt thit ba va thit tw hién thi thong tin quyén s hitu: twong &ng la nguoi dung va nhém sé hitu
tép.

* COt thit bdy va cot cubi cung hién thi tén tép.

COt thit hai cho biét s6 lwgng lién két citng tré dén tép dd. Cot thir ndm hién thi kich thudc tép. Cot
thit sdu hién thi ngay va gio tép dugc sita doi Ian cudi. Nhung nhirng cdt nay khéng lién quan dén
chu dé hién tai.

Con Thu muc thi sao?

Néu cb gang truy van thong tin vé mot thw muc bang cach s dung 1s -1, nd sé hién thi cho ta
danh sach noi dung cta thv muc:
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$ 1s -1 Another_Directory/
total @
-IwW-Y--r-- 1 carol carol @ Dec 10 17:59 another_file.txt

DE tranh diéu nay va dé truy van thong tin vé chinh thw muc d6, hdy thém tham s6 -d vao 1s:

$ 1s -1 -d Another_Directory/
drwxrwxr-x 2 carol carol 4096 Dec 1@ 17:59 Another_Directory/

Xem Tép an

Danh sach thu muc ma ching ta da truy xuat bang 1s -1 trwdc day chwa day du:

$1s -1

total 544

drwxrwxr-x 2 carol carol 4096 Dec 1@ 17:59 Another_Directory
-IW------- 1 carol carol 539663 Dec 1@ 10:43 picture.jpg
-Tw-rw-r-- 1 carol carol 1881 Dec 1@ 15:57 text.txt

C6 ba tép khéc trong thu muc d6 nhung chung bi an. Trén Linux, cac tép co tén bat dau bang diu
cham (.) sé ty dong bi an. D& xem chung, ta cAn thém tham s6 -a vao 1s:

$ 1s -1 -a

total 544

drwxrwxr-x 3 carol carol 4096 Dec 10 16:01 .

drwxrwxr-x 4 carol carol 4096 Dec 10 15:56 ..

drwxrwxr-x 2 carol carol 4096 Dec 10 17:59 Another_Directory

-IW------- 1 carol carol 539663 Dec 1@ 10:43 picture.jpg
-Tw-rw-r-- 1 carol carol 1881 Dec 10 15:57 text.txt
-Tw-r--r-- 1 carol carol @ Dec 10 16:01 .thisIsHidden

Tép .thisIsHidden bi 4n don gidn la vi tén cda nd bat dau bang ..

Tuy nhién, cdc thuw muc . va .. la cadc thuw muc dac biét. . 1a mdt con tro téi thw muc hién tai va . .
1a mot con tré tdi thu muc me - thu muc chia thw muc hién tai. Trong Linux, moi thu muc déu
chwra it nhat hai thu muc nay.

Ta c6 thé két hgp nhiéu tham sé cho 1s (va nhiéu lénh Linux khac). Vidu: 1s -1 -a

TIP . g
c6 thé duoc viét thanh 1s -1a.
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Tim hiéu vé loai Tép

Chung ta da dé cp tdi viéc chit cai dau tién trong moi dau ra cia 1s -1 dugc dung dé mo ta loai
tép. Ba loai tép pho bién nhat la:

- (tép binh thwong)
Mot tép co thé chira bat ky loai dit liéu nao va gitup quan ly dit liéu nay. Cac tép cé thé dugc sita
déi, di chuyén, sao chép va xda.

d (thw muc)
Mot thu muc chita cac tép hoac thu muc khac va giup t6 chirc hé théng tép. Vé mit k§ thuét,
thu muc la mot loai tép dac biét.

1 (lién két twgng truwng)
"Tép" nay la mot con troé téi mot tép hodc thu muc khac & noi khac trong hé théng tép.

Ngoai nhitng loai nay con c6 it nhat ba loai tép khac ma ching ta nén biét nhung nam ngoai pham
vi cda bai hoc nay:
b (thiét bi khoi)
Tép nay la viét tat cia mot thiét bi do hodc vat ly, thwong la dia hodc cac loai thiét bi lvu triv
khéc (chang han nhu dia ciing dau tién cé thé dugc biéu thi bang /dev/sda).

c (thiét bi ky tw)
Tép nay la viét tat cha mot thiét bi do hodc vat ly. Clta s6 dong 1énh (nhu ctra s6 dong lénh
chinh trén /dev/ttyS0) va cic cong néi ti€p 1a nhirng vi du pho bién vé thiét bi ky tu.

s (0 noi)
O néi déng vai tro 1a "6ng dan" truyén thong tin gitta hai chwong trinh.
bung thay doi bat ky quyén nao trén thiét bi khoi, thiét bi ky tw hoac 6 noi trir

WARNING khi ban biét chdc chdn minh dang lam gi. Piéu nay c6 thé khién hé thong diing
hoat dong!

Hiéu vé Quyén
Trong ddura cia 1s -1, cac quyén déi voi tép dugce hién thi ngay sau loai tép duwdi dang ba nhéom,

moi nhom c¢6 ba ky ty, theo thw tu r, w va x. Dudgi day 1a y nghia cia ching. Hidy nhé rang diu
gach ngang - thé hién viéc thiéu quyeén.
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Quyén trén Tép

r
Viét tat cta read (doc) va c6 gia tri bat phan la 4 (dtng lo, chuing ta sé sém théo luan vé khai
niém bat phan). biéu nay dai dién cho quyén md& mot tép va doc ndi dung cia né.

Viét tat ctia write (ghi) va cé gia tri bat phan la 2. biéu nay dai dién cho quyén chinh stta hoac
X0a mot tép.

Viét tat cia execute (thyc thi) va co gia tri bat phin la 1. biéu nay dai dién cho viéc tép cé thé
dugc chay dudi dang tép thyc thi hoac tép 1énh.

Vi vay, vi du: mot tép c6 quyén rw- cé thé dugce doc va ghi vao nhung khong thé dugc thyec thi.

Quyén trén Thu muc

r

Viét tat clia read (doc) va cé gia tri bat phan la 4. N6 dai dién cho quyén doc noi dung cta thw
muc (vi dy nhu tén tép) nhung né khong dai dién cho quyén doc céc tép.

Viét tat cda write (ghi) va c6 gia tri bat phan la 2. N6 dai dién cho quyén tao hodc xda céc tép
trong mot thu muc.

Hay nhé rang ching ta khong thé thuc hién nhitng thay déi nay chi véi quyén ghi ma con can
c6 quyeén thuec thi (x) dé thay doi thu muc.

Viét tat cia execute (thyc thi) va cé gia tri bat phan la 1. N6 dai dién cho quyén truy cap vao
mot thw muc nhung khong liét ké cac tép cia né (d€ lam dugc viéc nay ta can co r).

Phan cu6i cung vé thw muc nghe c6 vé hoi kho hiéu. Vi dy, hdy twdng twong rang ching ta c6 mot
thu muc c6 tén la Another_Directory véi cac quyén sau:

$ 1s -1d Another_Directory/
d--x--x--x 2 carol carol 4,0K Dec 20 18:46 Another_Directory

Cling hay tuwdng tugng rang bén trong thw muc nay, chuing ta cé mét tép 1énh vé tén la hello. sh:
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-TwXr-Xxr-x 1 carol carol 33 Dec 20 18:46 hello.sh

Néu chung ta la ngwoi dung carol va dang c6 gang liét ké ndi dung cia Another_Directory, ta
sé nhan dugc thong bao 16i vi ngwoi dung ctia chding ta thiéu quyén doc déi véi thu muc do:

$ 1s -1 Another_Directory/
1s: cannot open directory 'Another_Directory/': Permission denied

Tuy nhién, nguoi dung carol c¢é quyén thuc thi, cé nghia 1a ta cé thé truy cap vao thu muc. Do do,
nguoi dung carol c6 thé truy clp cdc tép trong thu muc, mién 1a ngudi dung nay cé quyén chinh
x4c doi voi tép tuong tng. Gid st nguoi dung cé toan quyén (rwx) doi véi tép 1énh hello. sh, ho sé
o thé chay tép 1énh du khong thé doc ndi dung cia thu muc chita né néu ho biét tén tép day du:

$ sh Another_Directory/hello.sh
Hello LPI World!

Nhu da néi trudc day, cac quyén dugce chi dinh theo trinh ty: dau tién 1a cho chi sé hitu tép, sau
d6 1a cho nhém s@ hitu va cudi cung la nhitng nguoi dung khac. Bat ct khi nao cé ai dé cd gang
thue hién mdt hanh dong trén tép, cac quyén sé dugc kiém tra theo thi tu trén.

Trudc tién, hé thong sé kiém tra xem nguoi dung hién tai cé s& hiru tép hay khong, va néu diéu
nay dang thi hé théng chi 4p dung nhom quyén dau tién. Néu khéng, né sé kiém tra xem ngudi
dung hién tai cé thudc nhém s@ hitu tép hay khong. Trong truong hop do, né sé chi &p dung nhém
quyén tht hai. Trong moi truwong hop khac, hé thong sé ap dung nhém quyén thi ba.

biéu nay c6 nghia la néu nguoi dung hién tai 1a chu s& hitu cta tép thi chi cé quyén cta cha s@
hitu méi c6 hiéu lyc ngay ca khi quyén nhém hodc quyén ctia nhitng nguwoi khac manh hon quyén
cda chu sé hitu.

Stra doi Quyén cta Tép

Lénh chmod dugc st dung dé stra doi cac quyén cho mét tép va cé it nhit hai tham so: tham s6 dau
tién mo td nhitng quyén can thay doéi va tham so6 th hai tré dén tép hodc thuw muc noi thay doi sé
dugc thye hién. Hay nhé rang chi cht sé hitu tép hoac quan tri vién hé thong (root) mdi cé thé
thay doi quyén trén tép.

Quyeén stta doi cé thé dugc mo ta theo hai cach, hodc "ché d6", khac nhau.

Ché do dau tién dwoc goi l1a ché doé tuong trung. N6 cung cidp kha nang kiém soat chi tiét hon, cho
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phép ta thém hodc thu hoi mdt quyén duy nhat ma khong sita déi cac quyén khac. Ché do con lai
dugc goi 1a ché do bdt phdn. N6 dé nhd hon va nhanh hon néu ta muén dét tat ca cac gia tri quyén
cung mot luc.

Ca hai ché do s& dan dén cung mot két qua cudi cung. Vi vay, cac 1énh:
$ chmod ug+rw-x,o-rwx text.txt

va
$ chmod 660 text.txt

déu sé tao ra cung mdt dau ra la mot tép c6 nhém quyén nhu sau:
-Tw-Iw---- 1 carol carol 765 Dec 20 21:25 text.txt

Bay gio, hiy xem moi ché d¢ hoat dong nhu thé nao.

Ché do Tugng trung

Khi mo6 td nhitng quyén nao can thay déi trong ché do tuong trung, cac ky tw dau tién sé cho biét
cac quyén ma ta can thay doi: quyén cho nguoi dung (u), cho nhém (g), cho nhitng ngudi khac (o)
va/hodc cho tat cd moi nguoi (a).

Sau dd, ta can cho 1énh biét phai lam gi: c6 thé cdp quyeén (+), thu hdi quyén (-) hodc dit né thanh
mot gia tri cu thé (=).

Cudi cung, ta sé chi dinh quyén nao minh muén dat: doc (r), ghi (w) hodc thuye thi (x).

Vi du: hdy tudng twong chuing ta cé mot tép co tén text . txt véi bd quyén sau:

$ 1s -1 text.txt
-Tw-r--r-- 1 carol carol 765 Dec 20 21:25 text.txt

Néu mudén cap quyén ghi cho cadc thanh vién trong nhém sé hitu tép, chung ta sé st dung tham sé
g+w. S& dé dang hon néu ta nghi vé no theo cach nay: "DPéi vai nhom (g), cap (+) quyén ghi (w)". Vi
vay, lénh sé la:
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$ chmod g+w text.txt
Hay cung kiém tra két qud voi 1s:

$ 1s -1 text.txt
-Trw-rw-r-- 1 carol carol 765 Dec 20 21:25 text.txt

Néu muoén x6a quyén doc ctia cha s& hitu cta chinh tép d6, hay nghi vé né nhu sau: "boi véi nguoi
dung (u), thu hoi (-) quyén doc (x)". Vay tham sé sé la u-r nhu sau:

$ chmod u-r text.txt
$ 1s -1 text.txt
--w-rw-r-- 1 carol carol 765 Dec 20 21:25 text.txt

Néu muon dat quyén chinh xac la rw- cho tat cd moi ngudi dung? Hay nghi vé né nhu sau: “bPéi
v6i tat cd moi nguoi (a), dat chinh xac (=) quyén doc (), quyén ghi (w), va khong thue thi (-)”. Vi
thé:

$ chmod a=rw- text.txt
$ 1s -1 text.txt
-Tw-rw-rw- 1 carol carol 765 Dec 20 21:25 text.txt

Tat nhién, ta cling c6 thé stra d6i nhiéu quyén cung mat lic. Trong treong hop nay, hdy phan tach
ching bang dau phay (,):

$ chmod u+rwx,g-x text.txt
$ 1s -1lh text.txt
-Twxrw-rw- 1 carol carol 765 Dec 20 21:25 text.txt

Vi du trén c6 thé dugc doc la: “Paéi vai nguoi dung (u), cdp (+) quyén doc, ghi va thyce thi (xwx); doi
v6i nhém (g), thu héi (-) quyén thye thi (x)”.

Khi chay trén mét thw muc, chmod sé chi stta déi cac quyén ctia thw muc. chmod ciing c6 ché do dé
quy rat hitu ich khi ta mudén thay déi quyén cho "tat ca cac tép trong mot thw muc va céc thw muc
con cia n6". Bé s dung lénh nay, hay thém tham s6 -R sau tén 1énh va trudc quyén can thay doi:

$ chmod -R u+rwx Another_Directory/
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Lénh nay cé thé dugc doc la: "bé quy (-R), danh cho nguwoi dung (u), cdp quyén (+) doc, ghi va thuyc
thi (xwx)".

Hay cin than va suy nghi k§ trudge khi s dung khdéa chuyén -R vi no cé thé dé
WARNING dang thay do6i quyén trén cac tép va thw muc ma ban khéng muén thay doi,
dac biét 1a trén cac thw muc c6 s6 lugng tép va thuw muc con 1én.

Ché d6 B4t phan

Trong ché d¢ bdt phdn, cac quyén sé dugc chi dinh theo mot cach khac: duéi dang gia tri ba chit s6
trén ky hiéu bat phan - hé thong co sé 8.

Mo0i quyén déu c6 mot gia tri twong ng va ching dugc chi dinh theo thi ty sau: dau tién 1a doc (r)
duoc biéu thi bang 4, sau dé 1a ghi (w) duwgc biéu thi bang 2 va cu6i cung la thyce thi (x) dugc biéu
thi bang 1. Néu khong c6 quyén, hay s dung gia tri 0 (@). Vi vay, quyén ctia rwx sé la 7 (4+2+1) va
r-xséla s (4+0+1).

Chit s6 dau tién trong ba chit s6 trén bo quyén thé hién cac quyén danh cho ngudi dung (u), chir s6
thit hai danh cho nhém (g) va chit s6 thi ba danh cho nhitng nguoi khac (0). Néu mudén dat quyén
cho mot tép thanh rw-rw- - - -, gia tri bat phan sé 1a 660:

$ chmod 660 text.txt
$ 1s -1 text.txt
-Tw-rw---- 1 carol carol 765 Dec 20 21:25 text.txt

Ngoai ra, ci phap trong ché dé bdt phan cling giong nhu trong ché do twong trung, tham so6 dau
tién thé hién cac quyén ta mudn thay doi va tham so thi hai tré dén tép hodc thw muc noi thay doi
sé duoc thuc hién.

TIP Néu mot gia tri quyén 1a sé 1é thi tép chdc chan c6 thé thuc thi duoc!

Ta nén st dung cd phap nao? Néu muén thay doi quyén thanh mot gia tri cu thé nhw 640 (rw-
r-- ---), hdys& dung ché dé bdt phan.

Néu chi muon thay déi mot gia tri cu thé bat ké cac quyén hién tai déi véi tép la gi, ché do twong
trung sé hitu ich hon. Vi du: ta c6 thé thém quyén thuc thi cho ngudi dung chi bang cach s dung
chmod u+x script.sh ma khoéng can quan tdm dén hodc tham chi cham vao cac quyén hién tai
cho nhém va nhirng nguoi khac.
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Stra d6i Quyén s& hiru Tép

Lénh chown dugc s& dung dé stta doi quyén s& hitu cia mot tép hodc thu muc. Ci phap cta lénh
khéa don gian:

chown USERNAME : GROUPNAME FILENAME
Vi du: chung ta cung xem mot tép co tén text. txt:

$ 1s -1 text.txt
-Tw-Irw---- 1 carol carol 1881 Dec 1@ 15:57 text.txt

Nguoi dung sé hitu tép 1a carol va nhém ciling 1a carol. Bay gio, ching ta sé thay déi nhém sé&
hitu tép thanh mdt nhom khac la students:

$ chown carol:students text.txt
$ 1s -1 text.txt
-Tw-rWw---- 1 carol students 1881 Dec 1@ 15:57 text.txt

Hay nhé rang ngwoi dung s& hitu tép khong can phai thuéc nhéom sé hiru tép. Trong vi du trén,
nguoi dung carol khong can phai la thanh vién ciia nhém students.

B0 quyén cia nguoi dung hodc nhém cé thé dugce bo qua néu ta khong muon thay doi ching. Vi
vay, dé chi thay d6i nhém s& hitu mot tép, ta sé st dung chown :students text.txt. Dé chi
thay d6i nguoi dung, 1énh sé 1a chown carol: text.txt hodc chown carol text.txt. Ngoai
ra, ta cling c6 thé s dung lénh chgrp students text.txt.

Trir khi 1a quan tri vién hé thong (root), ching ta sé khong thé thay doi quyén s& hitu tép cho
nguoi dung hodc nhém khac ma minh khong thudc vé. Néu c6 gang thyc hién viéc nay, ta sé nhan
dugc thong bao 16i Operation not permitted (Hoat dong khong dugc phép).

Truy van Nhém

Trudc khi thay déi quyén s& hitu mot tép, viéc biét nhém nao ton tai trén hé théng, ngudi dung
nao la thanh vién cda nhém va nguoi dung thudc nhém nao cé thé sé rat hiru ich.

DE xem nhém nao ton tai trén hé théng, hdy nhap getent group. Pau ra sé tuong ty nhu sa (dau
ra da dugc tdm gon):
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$ getent group
root:x:0:

daemon:x:1:

bin:x:2:

Sys:x:3:
adm:x:4:syslog,rigues
tty:x:5:rigues
disk:x:6:

1p:x:

:9:
:10:rigues

X
7
mail:x:8:
news : X

X

uucp:

Néu muon biét mot nguwoi dung thudéc nhém nao, hay thém tén nguwoi dung lam tham sé cho
groups:

$ groups carol
carol : carol students cdrom sudo dip plugdev lpadmin sambashare

DPé lam nguoc lai (xem nhitng nguwoi dung nao thudc vé mot nhom), hiy st dung groupmems.
Tham s6 -g chi dinh nhém va -1 sé liét ké tat ca cac thanh vién ciia nhém:

# groupmems -g cdrom -1
carol

groupmems chi cé thé duwgc chay vGi quyén goc - tic quyén ctia quan tri vién hé

TIP ) 1 y A s DA . 1A
thong. Néu hién chua dang nhép vao root, hdy thém sudo trudc 1énh.

Quyén mac dinh
Hay cung thi mot thi nghiém: mé& mot clta s6 dong 1énh va tao mot tép trong bang lénh sau:
$ touch testfile

Bay gio, hdy xem céc quyén cho tép nay. Tuy tirng hé thong ma két qua cé thé sé khac, nhung
chung ta hay gia st chung trong giéng nhu sau:

$ 1s -1lh testfile
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-Iw-r--r-- 1 carol carol @ jul 13 21:55 testfile

Cac quyeén la rw-r—r--: doc va ghi cho nguoi dung va doc cho nhém va nhitng nguoi khac (hoac
644 & ché do bat phan). Bay gio, hdy thi tao mot thuw muc:

$ mkdir testdir
$ 1s -lhd testdir
drwxr-xr-x 2 carol carol 4,0K jul 13 22:01 testdir

Bay gio, cdc quyén la rwxr-xr-X : doc, ghi va thuc thi cho nguoi dung, doc va thuc thi cho nhém va
nhitng ngudi khac (755 & ché do bat phan).

Bat ké 1a dang & dau trong hé thong tép, moi tép hodc thu muc chung ta tao ra déu sé nhan dugc
cac quyén tuwong ty. Ban c6 bao gio ty hdi xem chuing dén tir ddu khong?

Chung dén tir usermask hoac umask dung dé dat quyén mac dinh cho moi tép dugc tao. Ta co thé
kiém tra cac gia tri hién tai bang lénh umask:

$ umask
0022

Nhung né trong khong giong nhuw rw-r—r- - hay tham chi la 644. C6 1& chung ta nén th véi tham
s0 -S dé c6 dugc dau ra & ché do twgng trung:

$ umask -S
U=IWX,g=IX,0=IX

b6 1a nhitng quyén tuwong tw ma thu muc vi du cia ching ta. Nhung tai sao khi chung ta tao mot
tép thi cac quyeén lai khac nhau?

Theo mac dinh, that vé nghia khi dat quyén thyc thi chung cho tat cd moi ngudi trén bat ky mot
tép nao. Cac thw muc can cé quyén thyc thi (néu khong thi ngudi dung khong thé truy cap chung)
nhung cac tép thi khong nén, vi thé ma chung sé khong cé cac quyén thyc thi. Do dé ma ta c6 rw-
r-1--.

Bén canh viéc hién thi cdc quyén mac dinh, umask cling cé thé dugc st dung dé thay doi chung
cho phién vo hién tai. Vi du: néu ching ta s& dung l1énh:

$ umask u=rwx,g=rwx,o=
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Moi thu muc mdai sé ké thtra cdc quyén rwxrwx--- va moi tép rw-rw---- (vi chung khéng cé
quyén thyc thi). Néu lap lai cac vi du trén dé tao mot testfile va testdir va kiém tra cac
quyeén, ta sé nhan duoc:

$ 1s -1lhd test*
drwxrwx--- 2 carol carol 4,0K jul 13 22:25 testdir
-Iw-TW---- 1 carol carol @ jul 13 22:25 testfile

Va néu kiém tra umask ma khéng c6 tham sé -S (ché do tugng trung) di kém, ta sé nhan duogc:

$ umask
0007

Két qua trong hoi la vi cac gia tri dugc st dung la khac nhau. Dudi day la bdng gom tat ca cac gia
tri va y nghia twong &ng ctia chung:

Gia tri Quyén cho Tép Quyén cho Thw muc
0 rw- rwx
1 rw- rw-
2 r-- r-Xx
3 r-- r--
4 -W- -WX
5 -W- -W-
6 --- --X
7 - -

Nhu cé thé thay duwogc, 007 tuong tng véi rwxrwx- - -, chinh xadc nhu nhitng gi chung ta da yéu
cau. S6 0 dirng dau cé thé dugc bo qua.

Quyén dac biét
Ngoai cdc quyén doc, ghi va thyc thi cho ngudi dung, nhém va nhitng ngwoi khéac, méi tép co thé

c6 ba quyén ddc biét khéac c6 thé thay doi cach hoat dong ctia mdt thw muc hodc cach mét chuwong
trinh chay. Chdng c6 thé dugc chi dinh ¢ ché do twgng trung hodc bat phan nhu sau:
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Bit dinh

Bit dinh (con duwogc goi la co’ x6a han ché) co gia tri bat phan la 1 va & ché do twong trung dugc biéu
thi bang t trong pham vi quyén cda nhitng nguoi khac. Biéu nay chi ap dung cho cac thu muyc va
khong anh hudng dén cac tép thong thuong. Trén Linux, né sé ngan nguoi dung xéa hodc déi tén
tép trong mdt thu muc trir khi ho s& hitu tép hodc thuw muc dé.

Céc thu muc c6 b6 bit dinh sé hién thi t thay thé x & quyén cho nhitng nguoi khdc trén dau ra cia
1s -1:

$ 1s -1d Sample_Directory/
drwxr-xr-t 2 carol carol 4096 Dec 20 18:46 Sample_Directory/

O ché @6 bat phan, cac quyén dic biét dugc chi dinh bang ky hiéu 4 chit s6 v6i chit s6 dau tién thé
hién quyén dac biét can thay do6i. Vi du: dé dit bit dinh (gid tri 1) cho thu muc
Another_Directory & ché dd bat phan vdi quyén 755, 1énh sé la:

$ chmod 1755 Another_Directory
$ 1s -1d Another_Directory
drwxr-xr-t 2 carol carol 4,0K Dec 20 18:46 Another_Directory

Set GID

Set GID (con dugc goi la bit SGID hodc Thiét 1ap ID Nhdém) c6 gia tri bat phan la 2 va & ché do
twong trung duoc biéu thi bing s trén quyén nhém. N6 c6 thé dugce ap dung cho cac tép hoac thu
muc thye thi. Trén céc tép, né sé lam cho tién trinh chay véi cac ddc quyén ciia nhom sé hitu tép.
Khi 4p dung cho cac thu muc, né sé lam cho moi tép hodc thu muc dugce tao trong dé ké thira
nhom tr thw muc me.

Céc tép va thu muc c6 bit SGID sé hién thi s thay thé x trén cac quyén cho nhém trén dau ra ctia 1s
-1

$ 1s -1 test.sh
-TwWXIr-sr-x 1 carol root 33 Dec 11 10:36 test.sh

Dé thém quyén SGID vao tép & ché do tuwgng trung, 1énh sé la:

$ chmod g+s test.sh
$ 1s -1 test.sh
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-Twxr-sr-x 1 carol root 33 Dec 11 10:36 test.sh

Vi du sau sé giup ta hiéu ré hon vé tac dung cida SGID trén mot thuw muc. Gid s& chung ta cé mot
thu muc tén la Sample_Directory dugc s@ hitu bdi nguoi dung carol va nhom users véi cau
tric quyén sau:

$ 1s -1dh Sample_Directory/
drwxr-xr-x 2 carol users 4,0K Jan 18 17:06 Sample_Directory/

Bay gio, hay thay d6i thw muc nay va s dung 1énh touch dé tao mot tép trong bén trong nd. Két
qua sé la:

$ cd Sample_Directory/

$ touch newfile

$ 1s -1lh newfile

-rw-r--r-- 1 carol carol @ Jan 18 17:11 newfile

Nhu chung ta c6 thé thay, tép nay thudc s& hitu clia ngwoi dung carol va nhém carol. Tuy nhién,
néu thw muc c6 quyén SGID thi két qud s& khac. Pau tién, chung ta thém bit SGID vao
Sample_Directory va kiém tra két qua:

$ sudo chmod g+s Sample_Directory/
$ 1s -1dh Sample_Directory/
drwxr-sr-x 2 carol users 4,0K Jan 18 17:17 Sample_Directory/

Ky tu s trén quyén cia nhom cho biét bit SGID da dugc thiét 14p. Bay giv, chung ta sé thay doi thu
muc nay va mdt 1an nira tao mot tép trong bang lénh touch:

$ cd Sample_Directory/
$ touch emptyfile
$ 1s -1h emptyfile
-Tw-Y--r-- 1 carol users @ Jan 18 17:20 emptyfile

Nhém s& hitu tép la users. Piéu nay la do bit SGID da lam cho tép ké thira cht s@ hitu nhém cta
thu muc me cda né la users.
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Set UID

SUID (con dwgc goi la Thiét 1ap ID Nguwoi dung) cé gia tri bat phan 1a 4 va duwgc biéu thi bang s trén
quyén nguoi diung & ché do twong trung. N6 chi 4&p dung cho cac tép va khong cé tac dung doi véi
cac thu muc. Hanh vi cia n6 twong ty nhu bit SGID nhung tién trinh sé chay véi ddc quyén cta
nguoi dung s& hiru tép. Cac tép cé bit SUID sé hién thi s thay thé x trén cac quyén cho nguoi dung
¢ dauractuals -1:

$ 1s -1d test.sh
-Trwsr-Xxr-x 1 carol carol 33 Dec 11 10:36 test.sh

Ta c6 thé két hop nhiéu quyén dic biét trén mot tham s6. Vi vay, dé dat SGID (gia tri 2) va SUID
(gid tri 4) & ché d0 bat phan cho tép 1énh test.sh cé quyén 755, ta sé go:

$ chmod 6755 test.sh
Va két qua sé la:

$ 1s -1lh test.sh
-Twsr-sr-x 1 carol carol 66 Jan 18 17:29 test.sh

Néu cta s0 dong 1énh cda ban ho tr¢g mau (ngay nay hau hét cac hé thong déu cé ho
trg), ban c6 thé nhanh chéng xem dwoc liéu cac quyén dac biét nay c6é dugc thiét 1ap
hay khong bang cach xem lwét qua dau ra cia 1s -1. Doi véi bit dinh, tén thw muc cé
thé duoc hién thi bing phong chit mau den véi nén xanh lam. Diéu tuong ty cling ap
dung cho céc tép c6 bit SGID (nén vang) va SUID (nén dd). Mau séc cé thé sé khac tuy
thudc vao cai dat cra s6 dong 1énh va ban phan phéi Linux ma ban s dung.

TIP
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Bai tap Hu'éng dan
1. Hay tao mot thw muc c6 tén emptydir bang l1énh mkdir Emptydir. Bay gio, bang cach s dung

1s, hay liét ké cac quyén cho thw muc emptydir.

2. Hay tao mot tép trong co6 tén emptyfile bang lénh touch Emptyfile. Bay gio, bang cach s
dung chmod & ché d6 tugng trung, hidy thém quyén thyc thi cho chtu s@ hitu tép emptyfile,
dong thoi x6a quyeén ghi va thuc thi déi vai nhitng ngudi khac. Hay thye hién viéc nay chi bang
1énh chmod.

3. Cac quyén mac dinh cho mot tép sé la gi néu gia tri umask dwgc dat thanh 027°?

4. Gid s mot tép cé tén test.shla tép lénh vé c6 cac quyén va quyén sé hitu sau:
-Twxr-sr-x 1 carol root 33 Dec 11 10:36 test.sh

o Quyeén cua chu s@ hitu tép la gi?

o St dung ky hiéu bat phan, ci phap cia chmod sé 1a gi dé "bé thiét 1ap" quyén dic biét dugc
cap cho tép nay?

5. Hay xem tép sau:

$ 1s -1 /dev/sdb1l
brw-rw---- 1 root disk 8, 17 Dec 21 18:51 /dev/sdbl

sdb1 la loai tép nao? Ai c6 thé ghi vao né?

6. Hay xem 4 tép sau:

drwxr-xr-t 2 carol carol 4,0K Dec 20 18:46 Another_Directory
----r--r-- 1 carol carol 0 Dec 11 10:55 foo.bar
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-rw-TWw-r-- 1 carol carol 1,2G Dec 20 18:22 HugeFile.zip
drwxr-sr-x 2 carol users 4,0K Jan 18 17:26 Sample_Directory

Hay viét ra cdc quyén tuwong ng cho tirng tép va thw muc bang ché d6 bat phan st dung ky
hiéu 4 chit so.

Another_Directory

foo.bar

HugeFile.zip

Sample_Directory
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Bai tap Md rong

1.

Hay th® diéu nay trén cia s6 dong lénh: tao mot tép tréong cé tén emptyfile bang l1énh
touchemptyfile. Bay gio, hdy "loai hét" cac quyén d6i véi tép cé chmod 000 Emptyfile. biéu
gi sé xay ra néu ban thay do6i quyén cho emptyfile bang cach chi truyén mét gia tri cho chmod
0 ché do bat phan (nhu chmod 4 Emptyfile)? Va néu ban st dung hai chit s6 (nhu trong
chmod 44emptyfile) thisao? Chung ta cé thé hiéu dugc diéu gi vé cach chmod doc gia tri s6?

Hay xem xét cac quyén cho thuw muc tam thoi trén mot hé thong Linux, /tmp:

$ 1s -1 /tmp
drwxrwxrwt 19 root root 16K Dec 21 18:58 tmp

Nguoi dung, nhom va nhitrng ngudi khac cé toan quyén nhung nguoi dung théng thuong co thé
x6a bdt ky mot tép nao trong thu muc nay khéng? Tai sao lai nhu vay?

MOt tép c6 tén test.sh cé cac quyén -rwsr-xr-X, nghia la bit SUID dugc thiét 1ap. Bay gio, hay
chay cac 1énh sau:

$ chmod u-x test.sh
$ 1s -1 test.sh
-TwSr-Xr-Xx 1 carol carol 33 Dec 11 10:36 test.sh

Chung ta da lam gi? Chit hoa S c6 nghia la gi?

Lam cach nao dé cé thé tao mot thw muc cé tén Box ma trong do tat ca cac tép déu dugc tw dong
s@ hitu bGi nhom users va chi ngudi dung da tao ra ching mdi cé thé xéa chung?
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Tom tat

Trong bai hoc nay, ching ta da hoc cach st dung 1s dé 1ay (va giai ma) thong tin vé quyeén truy
cap tép, cach kiém soat hodc thay do6i ngudi cé thé tao, xéa hoac stra doi tép bang chmod ca & ché
dd bdt phdn va tuong trung, cach dé thay doi quyén sé hitu cac tép bang chown va chgrp ciing nhw
cach truy van va thay déi mat na quyén méc dinh cho céac tép va thw muc bang umask.

Cac lénh sau da duoc thao luan trong bai hoc nay:

1

Liét ké cac tép, c6 thé tuy chon bao gom cac chi tiét nhu quyeén.
chmod

Thay do6i quyén ctia mot tép hoidc thu muc.
chown

Thay do6i nguoi dung va/hodc nhém sé hitu tép hodc thw muc.
chgrp

Thay d6i nhom s& hitu cia mot tép hodc thu muc.

umask

Truy van hodc thiét 1ap mat na quyén mac dinh cho tép va thu muc

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Professiona | 507

nnnnnnnnn


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

Pap an Bai tdp Huéng dan

1. Hay tao mot thw muc c6 tén emptydir bang l1énh mkdir Emptydir. Bay gio, bang cach s dung
1s, hay liét ké cac quyén cho thw muc emptydir.

Thém tham s6 -d vao 1s dé xem thudc tinh tép ctia mdt thw muc thay vi liét ké ndi dung ctia no.
Vi vay, cau tra 1oi sé la:

1s -1 -d emptydir

Mot diém cong néu ban hop nhat hai tham sé thanh mot (nhw trong 1s -1d Emptydix).

2. Hay tao mot tép trong co6 tén emptyfile bang lénh touch Emptyfile. Bay gio, bang cach s
dung chmod & ché d¢ tugng trung, hiy thém quyén thyuc thi cho chi s@ hitu tép emptyfile,
dong thoi x6a quyén ghi va thyce thi déi vai nhitng nguoi khac. Hay thuc hién viéc nay chi bang
1énh chmod.

Hay nghi theo céach sau:

o "P06i véi nguoi dung sé hitu tép (u) hdy thém (+) quyén thyce thi (x)", vi vy nén ta cé u+x.

> "P06i v6i nhém (g) va nhitng nguoi dung khéc (o), hdy xda (-) quyén ghi (w) va thyc thi (x)", vi
vay nén ta c6 go-wx.

DE két hgp hai b6 quyén nay, ta sé thém dau phay vao gitta ching. Vi vay, két qua cubi cung
la:

chmod u+x,go-wx emptyfile

3. Cac quyén mic dinh cho mat tép sé& 1a gi néu gia tri umask dwoc dat thanh 027?
Cac quyén sé la rw-r------

4, Gia st mot tép co6 tén test. shla tép 1énh vo cé cac quyén va quyén sd hiru sau:
-Twxr-sr-x 1 carol root 33 Dec 11 10:36 test.sh

> Quyeén cua chu sé hitu tép la gi?

Cac quyén danh cho chu sé hitu (ky tw th 2 dén thi 4 trong dau ra cta 1s -1) la rwx. Vi
vay, cau trd 10i sé 1a: "doc, ghi va thuc thi tép".
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o S& dung ky hiéu bat phan, ci phép ctia chmod dé "huy thiét 1ap" quyén dac biét dugc cip
cho tép nay la gi?

Chung ta c6 thé "huy thiét 1ap" cac quyén déc biét bang cach truyén chit so thw 4, @ cho
chmod. Cac quyeén hién taila 755. Vi vay, 1énh phai la chmod 0755.

5. Hay xem tép sau:

$ 1s -1 /dev/sdbl
brw-rw---- 1 root disk 8, 17 Dec 21 18:51 /dev/sdbl

sdb1 1a loai tép nao? Ai c6 thé ghi vao ng?

Ky tw dau tién & dau ra cda 1s -1 sé hién thi loai tép. b 1a mot thiét bi khoi, thuwong 1a mot dia
(cuc b6 hodc ngoai vi) dugc két noi véi may. Chi s& hitu (root) va bat ky ngudi dung nao trong
nhom disk déu co thé ghi vao dé.

6. Hay xem 4 tép sau:

drwxr-xr-t 2 carol carol 4,0K Dec 20 18:46 Another_Directory
----r--r-- 1 carol carol 0 Dec 11 10:55 foo.bar
-rw-Tw-r-- 1 carol carol 1,2G Dec 20 18:22 HugeFile.zip

2

drwxr-sr-x 2 carol users 4,0K Jan 18 17:26 Sample_Directory

Hay viét ra cdc quyén tuwong wng cho tirng tép va thw muc bang ché do bat phan st dung ky
hiéu 4 chtt so.

Cac quyén twong ng & ché dé bat phan nhu sau:

Another_Directory 1755. 1 cho bit dinh, 755 cho cac quyén thong
thuong (rwx cho nguoi dung, r-x cho nhom va
nhitng nguwoi khac).

foo.bar 0044. Khong c6 quyén ddc biét (vi vy nén chit

s0 dau tién la @), khong cé quyén cho nguoi
dung (- --) va chi ¢6 quyén doc (r—r--) cho
nhom va nhitng nguoi khac.

HugeFile.zip 0664. Khong c6 quyén ddc biét nén chir s6 dau
tién 1a @. 6 (xw-) cho nguoi dung va nhom, 4
(r--) cho nhtrng nguoi khac.
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Sample_Directory 2755. 2 cho bit SGID, 7 (xwx) cho nguoi dung, 5
(r-x) cho nhom va nhitng nguoi khac.
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Dap an Bai tap Ma& rong

1. Hay th& diéu nay trén ctra s6 dong lénh: tao mot tép tréng co tén emptyfile bang 1énh
touchemptyfile. Bay gio, hdy "loai hét" cac quyén d6i véi tép cé chmod 000 Emptyfile. biéu
gi sé xay ra néu ban thay do6i quyén cho emptyfile bang cach chi truyén mét gia tri cho chmod
0 ché do bat phan (nhu chmod 4 Emptyfile)? Va néu ban st dung hai chit s6 (nhu trong
chmod 44emptyfile) thisao? Chung ta cé thé hiéu dugc diéu gi vé cach chmod doc gia tri s6?

Hay nho rang chung tada "bd hét" cac quyén doi véi emptyfile. Vi vay, trang thai ban dau cia
no sé la:

—————————— 1 carol carol © Dec 11 10:55 emptyfile
Bay gio, chung ta hdy thir 1énh dau tién la chmod 4 Emptyfile:

$ chmod 4 emptyfile
$ 1s -1 emptyfile
——————— r-- 1 carol carol @ Dec 11 1@:55 emptyfile

Quyeén cua nhitng nguoi khdc da duoc thay déi. Va diéu gi sé xay ra néu chung ta thi hai chit s6
(nhu trong chmod 44emptyfile)?

$ chmod 44 emptyfile
$ 1s -1 emptyfile
----T--r-- 1 carol carol @ Dec 11 1@:55 emptyfile

Bay gio, quyén clia nhém va nhitng ngudi khdc da bi anh hudng. T dd, chung ta cé thé két luan
rang & ché do bat phan, chmod sé doc gia tri "nguoc", tir chit s6 cd it y nghia nhé nhat (nhitng
nguoi khdc) dén chit s6 cé nhiéu y nghia nhat (ngwoi dung). Néu truyén mot chir so, ban sé stra
déi quyén cho nhitng nguwoi khdc. V6i hai chit s6, ban sé stta do6i quyén cho nhém va nhitng
nguwoi khdc. VGi ba chit s, ban sé stta doi quyén cho nguwoi ditng, nhém va nhitng nguoi khdc.
V6i bon chit s6, ban sé sita doi quyén cho nguwoi ding, nhom, nhitng nguoi khdc va cac quyén
dac biét.

2. Hay xem xét cac quyén cho thu muc tam thoi trén mot hé thong Linux, /tmp:

$ 1s -1 /tmp
drwxrwxrwt 19 root root 16K Dec 21 18:58 tmp
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Nguoi dung, nhém va nhitng ngwoi khac c¢6 toan quyén nhung ngudi dung théng thuwong co thé
x6a bdt ky mot tép nao trong thu muc nay khéng? Tai sao lai nhu vay?

/tmp la cai ma ching ta goi la thu muc cd thé gidi cé thé ghi dwoc, nghia la bat ky nguoi dung
nao ciing co6 thé ghi vao dé. Nhung ching ta khong mudén moét nguoi dung nao dé lam xdo tron
cac tép do nhitng ngudi khac tao ra, vi vay nén bit dinh sé dugc dat (nhu duwgc biéu thi bang t
trén cac quyén danh cho nhitng ngudi khdc). biéu nay cé nghia la nguoi dung cé thé xo6a cac tép
trén /tmp (nhung chi nhitng tép do chinh ho tao ra).

MOt tép c6 tén test.sh cé cac quyén -rwsr-xr-X, nghia la bit SUID dugc thiét 1ap. Bay gio, hay
chay cac 1énh sau:

$ chmod u-x test.sh
$ 1s -1 test.sh
-rwSr-Xr-x 1 carol carol 33 Dec 11 10:36 test.sh

Chung ta da lam gi? Chit hoa S c6 nghia la gi?

Chung ta da x6a quyén thyc thi déi véi ngudi dung sé hitu tép. s (hodc t) sé thay thé x trén dau
ra cda 1s -1, vi vay nén hé théng can mot cach dé hién thi xem ngudi dung cé quyén thyc thi
hay khong. N6 thyc hién diéu nay bang cach thay do6i kiéu chir cda ky tu dac biét.

Chit s trong nhom quyén dau tién cé nghia la nguoi dung sé hitu tép cé quyén thyc thi va bit
SUID da dwoc thiét lap. Chit S cé nghia la nguwoi dung sé hitu tép thiéu (-) quyén thyce thi va bit
SUID da dugc thiét 1ap.

biéu twong ty cling cd thé xay ra vgi SGID. Chit s trén nhém quyén thit hai cé nghia 1a nhém sé
hitu tép cé quyén thyc thi va bit SGID dd dugc thiét 1ap. Chit S c¢6 nghia 1a nhém sé hitu tép
thi€u (-) quyén thuc thi va bit SGID da dugc thiét 1ap.

biéu nay ciing dung véi bit dinh dwgc biéu thi bang t trén nhém quyén thi ba. Chit t c¢6 nghia
1a b0 bit dinh va nhitng nguoi khac cé quyén thyc thi. Chit T ¢ nghia 1a bit dinh da dugc thiét
lap va nhitng nguoi khac khong cé quyén thuec thi.

Lam cach nao dé cé thé tao mot thu muc c6 tén Box ma trong do tit ca cac tép déu dugc sd hitu
tw dong bdi nhém users va chi nguoi dung di tao ra chung mdai cé thé xéa chung?

bay la mot qua trinh gom nhiéu buéc. Budc dau tién la tao thw muc:

$ mkdir Box
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Chung ta muén moi tép dugc tao trong thw muc nay sé dugc tw dong gdn cho nhém users. Ta
c6 thé thyc hién diéu nay bang cach diat nhom nay lam cht s& hitu ctia thw muc va sau dé bang
cach thiét 1ap bit SGID trén dé. Ching ta cling can ddm bao rang bat ky thanh vién nao trong
nhoém ciing déu c6 thé ghi vao thu muc dé.

Vi khong quan tdm dén cac quyén khéc 1a gi va chi muén "thay do6i" cac bit dac biét nén chung
ta sé stt dung ché do tugng trung:

$ chown :users Box/
$ chmod g+wxs Box/

Hay lvu y rang néu nguoi dung hién tai ctia ban khong thudc nhém users, ban sé phai s dung
1énh sudo trudc cac 1énh trén dé thyc hién thay déi véi quyén goc.

Bay gio 1a budc cubi cung, hdy ddm bdo rang chi nguoi dung da tao tép mdi dugc phép xda tép
dé. biéu nay dugc thyc hién bang cach thiét 1ap bit dinh (dwgc biéu thi bang t) trén thu muc.
Hay nhé rang né duoc dét trén cac quyén danh cho nguoi khac (o).

$ chmod o+t Box/
Cac quyeén trén thu muc Box phai nhu sau:

drwxrwsr-t 2 carol users 4,0K Jan 18 19:09 Box
Tat nhién, ban cé thé chi dinh SGID va bit dinh chi bang mét 1énh chmod:

$ chmod g+wxs,o+t Box/

Mot diém cong néu ban di nghi dén diéu nay.
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Linux
Professional
Institute

104.6 Tao va thay d6i cac Lién két cirng va tuong trung
Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 104.6

Khoi lwgng
2

Cac linh vwe kién thirc chinh
 Tao lién két.
* X4c dinh céc lién két cieng va/hodc mém.
* Sao chép so vdilién két tép.
S dung lién két dé ho trg cac cong viéc quan tri hé théng.
Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung
* 1n
* 1s
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Linux
Professional
Institute

104.6 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.6 Tao va Thay doi cac Lién két Cirng va
Tugng trung

Bai: 1trén1

Gidi thiéu

Trong Linux, mot so tép sé& dwgc x& 1y déc biét do vi tri lwu trit cia ching (chang han nhu céc tép
tam thoi) hodc cach chung twong tac véi hé thong tép (nhu céc lién két). Trong bai hoc nay, chung
ta sé tim hiéu lién két 1a gi va cach quan 1y chung.

Hiéu vé Lién két
Nhu da néi, trén Linux, moi thit déu dugc coi la mot tép. Nhung cé mot loai tép dac biét dugc goi
1a lién két va c6 hai loai lién két trén hé thong Linux:

Lién két twong treng
Con duogc goi la lién két mém. Chung tré dén duong dan cla tép khac. Néu ta x6a tép ma lién két
tré dén (dugc goi la dich), lién két van ton tai nhung sé "ngirng hoat ddong" vi né dang khong trod
dén "bat ctt thw gi".
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Lién két ctirng
Hay coi lién két cieng 1a cdi tén th hai cta tép goc. Chung khéng trung ldp ma thay vao doé la
mot muc bo sung trong hé théng tép tré dén cing mot vi tri (ndt dinh danh) trén dia.

nut dinh danh (inode) 1a mot ciu tric dit liéu luu trit cac thudc tinh cho mdt do6i tugng
(nhu tép hodc thw muc) trén hé théng tép. Trong s6 cac thudc tinh d6 cé quyén, quyén
s& hitu va dit liéu ctia doi twong dugce luu trit trén khoi dia nao. Hay coi né nhu mot
muc nhép trén mot chi muc, tit d6 ma no cé tén nhu vay (bat ngudn tlr "index node").

TIP

Lam viéc v&i cac Lién két Cirng
Tao Lién két Cirng

Lénh tao lién két cirng trén Linux la 1n. Ca phap co ban la:
$ 1n TARGET LINK_NAME

TARGET phai ton tai san (day 1a tép ma lién két sé tré t¢i) va néu muc tiéu khong cé trong thw muc
hién tai hodc néu mudn tao lién két ¢ noi khéc, ta s& phdi chi dinh duong dan day dd dén né. Vi
du: l1énh

$ 1n target.txt /home/carol/Documents/hardlink

sé tao mot tép c6 tén la hardlink trong thuw muc /home/carol/Documents/ dugc lién két véi tép
target. txt trong thu muc hién tai.

Néu bd qua tham sé cu6i cung (LINK_NAME), mdt lién két c6 cung tén vdéi muc tiéu sé duoc tao
trong thu muc hién tai.

Quan ly Lién két Cirng

Lién két cieng 1a cdc muc trong hé théng tép cé tén khac nhau nhung tré dén cing mot dit liéu trén
dia. Tat ca cac tén nhw vay déu ngang nhau va cé thé dugc s& dung dé chi mét tép. Néu ta thay déi
noi dung ctia mot trong cac tén, ndi dung cta tat ca cac tén khac tré dén tép dé cling sé thay doi vi
tdt ca cac tén nay déu tré dén cung mot dir liéu. Néu ta x6a mot tén thi céc tén khac van sé hoat
dong.

biéu nay x4y ra la do khi ta "xéa" mot tép, dit liéu khong thuc sy bi x6a khoi dia. Hé thong sé chi
x6a muc nhap trén bang hé thong tép tré dén nut dinh danh twong wng véi dit liéu trén dia.
Nhung néu c6 mot muc nhap thi hai tré dén cung mot nut dinh danh, ching ta van co thé truy

516 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.6 Tao va thay déi cac Lién két cirng va twgng trung

cip dugc dir liéu. Hay coi né nhu hai con duwong hoi tu tai mot diém. Ngay ca khi ta chan hoéc
chuyén hudng mot trong hai con duwong thi van cé thé dén dich bang con dudng con lai.

Chung ta c6 thé kiém tra diéu nay bang cach s& dung tham s6 -1i ctia 1s. Hay xem xét cac noi dung
sau day ciia mot thu muc:

$1s -1i

total 224

3806696 -r--r--r-- 2 carol carol 111702 Jun 7 10:13 hardlink
3806696 -r--r--r-- 2 carol carol 111702 Jun 7 10:13 target.txt

SO ding trudc quyén chinh 1a s6 nat dinh danh. Ta cé thé thiy rang ca tép hardlink va tép
target.txt déu co6 cung s6 dinh danh (3806696). biéu nay la do tép nay chinh la lién két ciing
cua tép kia.

Nhung céi nao la tép goc va céai nao la lién két? Chung ta sé khong thé biét dugc vi ching luén
tuwong duong nhau trong tat ca cdc muc dich thyec té.

Hay luu y rang moi lién két cing tréd dén mot tép sé tang sé luong lién két clia tép. Pay la con sb
ding ngay sau cac quyén trong daura ciia 1s -1. Theo mac dinh, moi tép déu c6 s6 lugng lién két
1a 1 (cac thw muc c6 so lwgng la 2) va moi lién két cing tro tdi né sé tang s6 lwgng 1én mot. bé 1a ly
do s0 lugng lién két 1a 2 trén cac tép trong danh sach & trén.

Ngugc lai vai céc lién két twgng trung, chung ta chi cé thé tao cac lién két cing tdi cac tép, va ca
lién két va dich déu phai nam trong cuing mot hé théng tép.

Di chuyén va loai bé cac Lién két Cirng

Vi cac lién két clirng cling duoc coi 1a cac tép thong thwong nén ching co6 thé bi x6a biang rm va cé
thé bi déi tén hodc di chuyén trén khip hé théng tép bang mv. Va vi mot lién két clirng sé trd dén
cung mot nut dinh danh véi dich nén né c6 thé dugc di chuyén tw do ma khong sg lién két bi “pha
vo”.

Lién két Tuwong trung

Tao Lién két Twong trung

Lénh dugc st dung dé tao mot lién két tugng trung ciing 1a 1n nhung sé c6 thém tham s6 -s nhu
sau:

$ 1n -s target.txt /home/carol/Documents/softlink
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Thao tac nay sé tao mot tép cé tén la softlink trong thw muc /home/carol/Documents/ tro téi
tép target. txt trong thu muc hién tai.

Cling giong nhu lién két citng, chung ta cé thé bd qua tén lién két dé tao lién két cé cung tén véi
dich trong thu muc hién tai.

Quan ly Lién két Tuong trung

Cac lién két twgng trung sé tré dén mot duong dian khac trong hé thong tép. Chung ta co thé tao
cac lién két mém dén cdc tép va thu muc ngay ca trén cac phan vung khac nhau. Kha dé dang dé
c6 thé phat hién mot lién két twgng trung trong dau ra cda 1s:

$ 1s -1h

total 112K

-Iw-r--r-- 1 carol carol 110K Jun 7 1@:13 target.txt

lrwxrwxrwx 1 carol carol 12 Jun 7 1@:14 softlink -> target.txt

Trong vi du trén, ky ty dau tién trén cac quyén doi véi tép softlink la 1 biéu thi mot lién két
twong trung. Hon nita, ngay sau tén tép chung ta cé thé thay tén cda dich ma lién két trd téi, tic
tép target. txt.

Hay lwu ¥ rang trén danh sach tép va thu muc, ban than cédc lién két mém luén hién thi cac quyén
rwx cho ngudi dung, nhom va nhitng nguwoi khac. Nhung trén thyc té, quyén truy cap doi voi
chung cling sé giong nhu quyén déi véi dich.

Di chuyén va x6a cac Lién két Twong trung

Giong nhu céc lién két cing, cac lién két tuwong trung c6 thé dugc gd bo bang cach st dung rm va
duoc di chuyén xung quanh hodc déi tén bang cach st dung mv. Tuy nhién, ta can phai dac biét
cin than khi tao chung dé tranh “phda vo” lién két néu no bi di chuyén khoi vi tri ban dau.

Khi tao cac lién két tugng trung, chung ta can lwu y rang trit khi mot duwong dan dugce chi dinh day
dd, vi tri cda dich sé& dugc hiéu twrong quan vai vi tri cia lién két. Diéu nay cé thé tao ra sy cé néu
lién két hodc tép ma no trd tdi bi di chuyén. Ta c6 thé hiéu diéu nay mot cach dé dang hon véi mot
vi dy. Gid s rang chung ta cé mot tép cé tén la original. txt trong thw muc hién tai va ching ta
muon tao mot lién két twong trung téi tép do6 cé tén la softlink. Ta co thé st dung:

$ 1n -s original.txt softlink

Va c6 vé nhu tat cd déu 6n thod. Hay kiém tra védi 1s:
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$ 1s -1h

total 112K

-r--r--r-- 1 carol carol 110K Jun 7 10:13 original.txt

lrwxrwxrwx 1 carol carol 12 Jun 7 19:23 softlink -> original.txt

Hay xem céch lién két dugc tao: softlink tré tdi (-) original. txt. Tuy nhién, hdy xem diéu gi
sé x4y ra néu chung ta di chuyén lién két dén thuw muc me va c6 gang hién thi néi dung ctia né
bang lénh less:

$ mv softlink ../
$ less ../softlink
../softlink: No such file or directory

Vi dwong dan dén original.txt khong dwgc chi dinh nén hé théng da gia dinh rang n6 nam
trong cung thw muc véi lién két. Khi diéu nay khong con dung nira, lién két sé ngirng hoat déng.

Céach dé ngan chan diéu nay xay ra 1a luon chi dinh duong dan day dda dén dich khi tao lién két
$ 1n -s /home/carol/Documents/original.txt softlink

Bang cach nay, bat ké ta di chuyén lién két dén dau thi no clingvan sé hoat dong vi né tré dén vi
tri tuyét doi cda dich. Hay cung kiém tra véi 1s:

$ 1s -1h
total 112K
Irwxrwxrwx 1 carol carol 4@ Jun 7 19:34 softlink -> /home/carol/Documents/original.txt
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Bai tdp Huéng dan

1. Tham sd cho chmod & ché dé twong trung dé gan bit dinh trén mot thuw muc la gi?

2. Hay tuéng tuwgng c6 mot tép cé tén document.txt trong thu muc /home/carol/Documents.
Lénh dé tao mot lién két twgng trung dén no cd tén text . txt trong thw muc hién tai la gi?

3. Hay giai thich sy khdc biét gitta lién két cing t6i mot tép va ban sao cua tép nay.
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Bai tap Md rong

1. Hay tuwdng twong rang bén trong mot thuw muc, ban tao mot tép co tén la recipes.txt. Bén
trong thu muc nay, ban cing sé tao mot lién két clitng téi tép nay co tén la receitas.txt va
mot lién két tugng trung (hodc lién két mém) tdi tép cé tén la rezepte. txt.

$ touch recipes.txt
$ 1n recipes.txt receitas.txt
$ 1In -s recipes.txt rezepte.txt

No6i dung cda thu muyc s€ xuat hién nhu sau:

$ 1s -1hi

total 160K

5388833 -rw-r--r-- 4 carol carol 77K jun 17 17:25 receitas.txt

5388833 -rw-r--r-- 4 carol carol @K jun 17 17:25 recipes.txt

5388837 lrwxrwxrwx 1 carol carol 12 jun 17 17:25 rezepte.txt -> receitas.txt

Hay nhd rang, véi vai tro 1a mot lién két cing, receitas. txt sé tré dén cung mot nut dinh
danh giong nhu recipes.txt. biéu gi sé x4y ra vdi lién két mém rezepte.txt néu nhu tén
receitas.txt bixda? Taisao?

2. Hay tudng tuong ban c6é mot 6 dia flash dugc cam vao hé théng ciia minh va dugc gan két trén
/media/youruser/FlashA. Ban muon tao trong thu muc chinh ctia minh mot lién két c6 tén la
schematics.pdf va tré téi tép esquema. pdf trong thu muc goc cta 0 dia flash. Vi vay, ban da
go 1énh:

$ 1n /media/yourusex/FlashA/esquema.pdf ~/schematics.pdf

Chuyén gi sé xay ra? Tai sao?

3. Hay xem daura sau cia 1s -lah:

$ 1s -lah
total 3,1M
drwXTr-XIr-X carol carol 4,0K jun 17 17:27 .

carol carol 4,0K jun 17 17:29 ..

carol carol 2,8M jun 17 15:45 compressed.zip
carol carol 77K jun 17 17:25 document.txt

carol carol 216K jun 17 17:25 image.png

drwXTr-XIr-X
-TW-TW-T--

-IW-T--T--

R N R 0N

-IW-YW-Y--
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-Iw-Y--r-- 4 carol carol 77K jun 17 17:25 text.txt

o C6 bao nhiéu lién két tré dén tép document . txt?

o Chung la lién két mém hay citng?

> Ban nén truyén tham s6 nao cho 1s dé xem moi tép & trong nut dinh danh nao?

4, Hay tudng twong trong thuw muc ~/Documents ctia ban c6 mot tép tén la clients. txt céd chira
tén clia cac khach hang va mot thu muc khac c6 tén la somedir. Bén trong dé cé mot tép khdc
ciing c6 tén la clients. txt vdi nhitng céi tén khac. D& sao chép cdu tric nay, hay s& dung cac
1énh sau.

$ cd ~/Documents

$ echo "John, Michael, Bob" > clients.txt

$ mkdir somedir

$ echo "Bill, Luke, Karl" > somedir/clients.txt

Sau d6, ban tao mot lién két bén trong somedir c6 tén partners. txt tré dén tép nay bang cac
1énh:

$ cd somedir/
$ 1In -s clients.txt partners.txt

Vi vay, cau truc thu muyc sé la:

Documents
|-- clients.txt
"-- somedir
|-- clients.txt
‘-- partners.txt -> clients.txt

Bay gio, ban di chuyén partners.txt tir somedir sang ~/Documents va liét ké noi dung ctia
no.

$ cd ~/Documents/
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$ mv somedir/partners.txt
$ less partners.txt

Liéu lién két c6 con hoat dong hay khong? Néu c6, tép nao sé c6 ndi dung dugc liét ké? Tai sao?

5. Hay xem cdc tép sau:

-Iw-r--r-- 1 carol carol 19 Jun 24 11:12 clients.txt
Irwxrwxrwx 1 carol carol 11 Jun 24 11:13 partners.txt -> clients.txt

Quyeén truy cip doi véi partners. txt la gi? Tai sao?
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Tom tat

Trong bai hoc nay, chung ta da hoc vé:

Lién két 1a gi.

Su khéc biét gitta lién két twong trung va lién két ciing.

Cach tao lién ket.

Céch di chuyén, déi tén hodc loai bé cac lién két nay.
Cac lénh sau da dugc thao luan trong bai hoc nay:

 1n: Lénh “link”. Bdn than 1énh nay sé tao ra mot lién két cing. Vi khoa chuyén -s, mot lién két
tuong trung hodc mém cé thé dugc tao. Hiy nhd rang cac lién két cing chi cé thé nam trén
cung mot phan vung va hé thong tép, con cac lién két twgng trung cé thé di qua cac phan vung
va hé thong tép (thdm chi cd bo lwu trit no6i véi mang).

* Tham s6 -i cta 1s cho phép nguoi dung xem s6 nut dinh danh ctia mot tép.
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Pap an Bai tdp Huéng dan

1.

Tham s6 cho chmod & ché dd twong trung dé gan bit dinh trén mot thuw muc 1a gi?

Ky hiéu cho bit dinh & ché d6 tugng trung la t. Vi ching ta muon kich hoat (thém) quyén nay
vao thu myc nén tham s6 phaila +t.

Hay tuwdng twgng c6 mot tép c6 tén document.txt trong thw muc /home/carol/Documents.
Lénh dén tao mét lién két twong trung dén néd co tén text. txt trong thw muc hién taila gi?

1n -sla lénh tao lién két twgng trung. Vi ching ta phai chi dinh duong dan day du dén tép
dang lién két t6i nén 1énh sé la:

$ 1n -s /home/carol/Documents/document.txt text.txt

Hay giai thich sy khéc biét gitta lién két cirng téi mot tép va ban sao cia tép nay.

Lién két cieng chi 1a tén goi khac cia mot tép. Mdc du né trong giong nhuv mot ban sao cia tép
goc nhung xét trén moi muc dich thi ca lién két va tép goc déu giong nhau vi ching tré dén
cung mot dit liéu trén dia. Nhitng thay do6i duwgc thyc hién trén ndi dung cta lién két sé duoc
phan anh trén tép goc va nguoc lai. Ban sao la mot thyc thé hoan toan doc 1ap, chiém mot vi tri
khéc & trén dia. Nhitng thay doi trén ban sao sé khong dugc phan anh trén tép goc va nguoc lai.
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Dap an Bai tap Ma& rong

1. Hay tuwdng twong rang bén trong mot thuw muc, ban tao mot tép co tén la recipes.txt. Bén
trong thu muc nay, ban cing sé tao mot lién két clitng téi tép nay co tén la receitas.txt va
mot lién két tugng trung (hodc lién két mém) tdi tép cé tén la rezepte. txt.

$ touch recipes.txt
$ 1n recipes.txt receitas.txt
$ 1In -s receitas.txt rezepte.txt

No6i dung cda thu muyc s€ xuat hién nhu sau:

$ 1s -1hi

total 160K

5388833 -rw-r--r-- 4 carol carol 77K jun 17 17:25 receitas.txt

5388833 -rw-r--r-- 4 carol carol 77K jun 17 17:25 recipes.txt

5388837 lrwxrwxrwx 1 carol carol 12 jun 24 10:12 rezepte.txt -> receitas.txt

Hay nhd rang, véi vai tro 1a mot lién két cing, receitas. txt sé tré dén cung mot nut dinh
danh giong nhu recipes.txt. biéu gi sé x4y ra vdi lién két mém rezepte.txt néu nhu tén
receitas.txt bixda? Taisao?

Lién két mém rezepte.txt sé ngng hoat dong. Piéu nay la do cac lién két mém tré dén tén
chr khong phdi nit dinh danh, va tén receitas. txt khong con ton tai ngay ca khi dit liéu van
con trén dia dudi tén recipes. txt.

2. Hay tudng tuong ban cé mot 6 dia flash dugc cam vao hé thong ciia minh va dugc gan két trén
/media/youruser/FlashA. Ban muon tao trong thu muc chinh ctia minh mot lién két c6 tén la
schematics.pdf va tré téi tép esquema. pdf trong thu muc goc cta 6 dia flash. Vi vay, ban da
go 1énh:

$ 1n /media/yourusex/FlashA/esquema.pdf ~/schematics.pdf

Chuyén gi sé xay ra? Tai sao?

Lénh sé& thdt bai. Thong bao 16i s& 1a Invalid cross-device link (Lién két lién thiét bi
khong hop 18) va n6 da lam rd 1y do: cac lién két citng khong thé tré dén muc tiéu trong mot
phan vung hoac thiét bi khac. Cach duy nhit dé tao lién két nhuw thé nay la st dung lién két
tuong trung hodc lién két mém vai tham s6 -s vao 1n.
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3. Hay xem dau ra sau cia 1s -1lah:

$ 1s -lah
total 3,1M
drwxr-xr-Xx
drwxr-Xxr-Xx
-IW-ITW-T--
-IW-T--T--
-IW-IW-T--

-IW-T--T--

carol
carol
carol
carol
carol

A R A 2, 0N

carol

carol 4,0K jun 17 17:27 .

carol 4,0K jun 17 17:29 ..

carol 2,8M jun 17 15:45 compressed.zip
carol 77K jun 17 17:25 document.txt
carol 216K jun 17 17:25 image.png
carol 77K jun 17 17:25 text.txt

> C6 bao nhiéu lién két tré dén tép document. txt?

MOi tép déu bat dau vai s6 luong lién két 1a 1. Vi s6 lién két cho tép 1a 4 nén & day sé c6 ba
lién két tré dén tép do.

> Chung la lién két mém hay cing?

Chung la cdc lién két citng vi cac lién két mém khong lam tang s6 lwgng lién két cua tép.

- Ban nén truyén tham s6 nao cho 1s € xem mai tép & trong nit dinh danh nao?

Tham s6 1a -i. Nut dinh danh sé& dugc hién thi dudi dang cot dau tién trong dau ra cda 1s

nhu bén dudi day:

$ 1s -lahi

total 3,

5388773
5245554
5388840
5388833
5388837
5388833

M

drwxr-XTIr-X
drwxr-xr-x

~-IW-ITW-T--

~-IW-IW-T--

-IW-T--T--

2

5

1
-Iw-Y--r-- 4 rigues

1

4

rigues
rigues
rigues

rigues
rigues

rigues
rigues
rigues
rigues
rigues
rigues

4,0K jun 17 17:27 .

4,0K jun 17 17:29 ..

2,8M jun 17 15:45 compressed.zip
77K jun 17 17:25 document.txt
216K jun 17 17:25 image.png

77K jun 17 17:25 text.txt

4, Hay tudng twong trong thu muc ~/Documents cda ban cé mot tép tén la clients.txt nhung
co6 chwra cac tén khach hang khac va mot thw muc c6 tén la somedir. Bén trong do c6 mot tép
khdc ciing c6 tén la clients.txt voi nhitng cai tén khac. D€ sao chép cdu tric nay, hay s
dung cac lénh sau.

$ cd ~/Documents
$ echo "John, Michael, Bob" > clients.txt

Version: 2023-10-16

| Duogc cap phép theo CCBY-NC-ND 4.0. | learning.lpi.org Profsonst | 527


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

$ mkdir somedir
$ echo "Bill, Luke, Karl" > somedir/clients.txt

Sau d6, ban tao mot lién két bén trong somedir c6 tén partners. txt tré dén tép nay bang cac
1énh:

$ cd somedixr/
$ 1In -s clients.txt partners.txt

Vi vay, cau tric thu muc sé la:

Documents
|-- clients.txt
"-- somedir
|-- clients.txt
‘-- partners.txt -> clients.txt

Bay gio, ban di chuyén partners.txt tir somedir sang ~/Documents va liét ké noi dung ctia
no.

$ cd ~/Documents/
$ mv somedir/partners.txt .
$ less partners.txt

Liéu lién két c6 con hoat dong hay khong? Néu c6, tép nao s€ c6 noi dung dugc liét ké? Tai sao?

Py la mot cdu hoi “bay”; nhung lién két van sé hoat dong va tép duoc liét ké sé& 1a tép trong
~/Documents c6 chwra cac tén John, Michael, Bob.

Hay nh¢ rang vi ban khong chi dinh duong dan day du dén dich clients.txt Kkhi tao lién két
mém partners.txt nén vi tri dich sé dugc hiéu la twong quan vai vi tri cda lién két, trong
truong hgp nay la thu muc hién tai.

Khi lién két dugc di chuyén tir ~/Documents/somedir sang ~/Documents, lién két sé ngling
hoat dong vi dich khéng con nam trong cung thw muc véi lién két. Tuy nhién, tinh c¢ la cé mot
tép c6 tén clients.txt trén ~/Documents; vi vay, lién két sé tré dén tép nay thay vi dich ban
dau bén trong ~/somedir.

D€ tranh diéu nay, hay luoén chi dinh duong dan day da dén dich khi tao lién két twgng trung.
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5. Hay xem cdc tép sau:

-Iw-Y--r-- 1 rigues rigues 19 Jun 24 11:12 clients.txt
lrwxrwxrwx 1 rigues rigues 11 Jun 24 11:13 partners.txt -> clients.txt

Quyeén truy cap do6i véi partners. txt la gi? Tai sao?

Quyeén truy cap cho partners.txt la rw-r—r-- vi cac lién két ludn ké thira cadc quyén truy cap
giong nhu dich.
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Linux
Professional
Institute

104.7 Tim Tép hé thong va dat Tép vao duing vi tri

Tham khao cac muc tiéu LPI
LPIC-1 version 5.0, Exam 101, Objective 104.7

Khoi lwgng

2

Cac linh vwe kién thirc chinh

Hiéu vi tri chinh xac cta cac tép trong FHS.
Tim tép va lénh trén hé théng Linux.

Biét vi tri va muc dich cua céc tép va thuw muc quan trong nhw duwoc xac dinh trong FHS.

Sau day la danh sach mgt phan cac tép, thuat ngit va tién ich dwoc st dung

find

locate

updatedb

whereis

which

type
/etc/updatedb.conf
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Linux
Professional
Institute

104.7 Bai 1

Chirng chi: LPIC-1

Phién ban: 5.0

Chu deé: 104 Thiét bi, Hé théng tép Linux, Tiéu chuan
phan cap hé thong Tép

Muc tiéu: 104.7 Tim Tép hé thong va dat Tép vao dung vi
tri

Bai: 1trén1

Gidi thiéu

Cac ban phan phoi cta Linux rat da dang, nhung c6 mdt diéu ma hau hét chung déu tuan theo la
Tiéu chudn Phan cdp Hé thong Tép (FHS) xac dinh “bé cuc tiéu chuan” cho hé théng tép, giup viéc
twong tac va quan tri hé théng tré nén dé dang hon rat nhiéu. Trong bai hoc nay, chung ta sé& tim
hiéu thém vé tiéu chuin nay va cach tim tép trén hé théng Linux.

Tiéu chuan Phan cap Hé théng Tép

Tiéu chuin Phan cidp Hé thong Tép (FHS) 1a mot no lyc cia Hiép hoi Linux (Linux Foundation)
nham chuin héa cau tric thw muc va ndi dung thw muc trén hé thong Linux. Viéc tuan tha tiéu
chuan khong phai la bat budc, nhung hau hét cdc ban phan phéi déu tuin theo tiéu chuan nay.

Nhitng nguoi quan tdm dén chi tiét vé to chirc hé thong tép c6 thé doc dic td FHS

NOTE N )
3.0 ¢6 san & nhiéu dinh dang tai: http://refspecs.linuxfoundation.org/fhs.shtml

Theo tiéu chudn, cdu truc thw muc co ban nhu sau:
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bay 1a thu muc goc, thw muc trén cing trong hé thong phan cap. Moi thu muc khac déu nam
bén trong nd. Mot hé thong tép thuong dugc so sanh véi maot “cay”. Vi thé, day sé la “than cay”
ma tat cd cac nhanh dwgc két noi téi.

/bin

Cac tép nhi phan can thiét, ¢ san cho tit ca ngudi dung.

/boot
Cac tép can thiét cho qua trinh khéi dong, bao gom O dia RAM ban dau (initrd) va ban than
nhan Linux.

/dev

Tép thiét bi. DAy c6 thé 1a cac thiét bi vat 1y duwgc két ndi voi hé théng (vi du nhuw /dev/sda sé la
dia SCSI hoac dia SATA dau tién) hodc cac thiét bi 4o do hat nhan cung cap.

/etc

Tép cau hinh danh riéng cho may chi. Cac chuong trinh cé thé tao thw muc con trong /etc dé
Iwu trit nhiéu tép cau hinh néu can.

/home
Mobi nguoi dung trong hé théng déu c6 mot thw muc “chinh” dé luu trit cac tép va s@ thich ca
nhan, va hau hét chung déu nam trong /home. Thong thwong, thw muc chinh sé giéng vai tén
nguoi dung. Vi vdy, ngudi dung John sé c6 thw muc cia minh dudi /home/john. Cac truong
hgp ngoai 1€ 1a siéu nguoi dung (root) cé thw muc riéng (/root) va mot s6 nguoi dung hé thong.

/1ib
Can co cac thu vién chia sé dé khdi dong hé diéu hanh va chay cac tép nhi phan trong /bin va

/sbin.

/media
Phuong tién di dong c6 thé gan két véi ngwoi dung nhu 6 dia flash, dau doc CD va DVD-ROM,
dia mém, thé nh¢ va 6 dia citng ngoai vi déu dugc gan & day.

/mnt
Dbiém gan két cho cac hé thong tép dugc gin tam thoi.

/opt
Cac go6i phan mém tng dung.
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/root
Thu muc chinh cho siéu nguoi dung (root).

/xrun
Dit liéu bién thoi gian chay.

/sbin
Tép nhi phan hé thong.

/sxv
Dit liéu do hé thong cung cap. Vi du: cac trang do may chti web cung cdp c6 thé duoc luu triv
trong /sxIv/www.

/tmp
Cac tép tam thoi.

/usx

Dit liéu nguoi dung chi doc, bao gom dit liéu can thiét cho mot sé tién ich va wng dung phu.

/proc
Hé thong tép do chwa dit liéu lién quan dén céc tién trinh dang chay.

/var
Dit liéu bién dwoc ghi trong qud trinh van hanh hé thong, bao gom hang doi in, di liéu nhét ky,
hop thu, tép tam thoi, bd nhd dém cuia trinh duyét, v.v.

Hay nhé rang mot trong so cac thu muc trén (nhw /etc, /usx va /var) sé chira toan bd hé théng
phan cap cta c4dc thu muc con bén dudi chung.

Tép tam thoi

Tép tam thoi 1a cac tép dwogc chuwong trinh st dung dé lwu trit dit liéu chi can thiét trong mot
khodng thoi gian ngan. Day c6 thé la di liéu cta cac tién trinh dang chay, nhat ky sy co, tép
scratch tlr qua trinh lvu tw dong, tép trung gian duwgc s& dung trong qua trinh chuyén doi tép, tép
b0 nhé dém, v.v.

Vi tri ciia Tép tam thoi

Phién ban 3.0 cda Tiéu chudn Phan cdap Hé thong Tép (FHS) c6 xac dinh vi tri tiéu chudn cho cac tép
tam thoi trén hé théng Linux. M6i vi tri ¢ mdt muc dich va hanh vi khac nhau va cac nha phat
trién nén tuan theo cac quy wdc do FHS dét ra khi ghi dit liéu tam thoi vao dia.
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/tmp
Theo FHS, cic chwong trinh khong nén gid dinh rang cac tép dwoc ghi & day sé dugc gitt nguyén
gitta cac 1an goi chuong trinh. Khuyén nghi cho nguoi dung la nén xéa thw muc nay (x6a tat ca
cac tép) trong qua trinh khéi déong hé théng (méac du diéu nay khong phai la bat budc).

/varx/tmp
Mot vi tri khac danh cho cac tép tam thoi, nhung vi tri nay khéng nén bi xéa sach trong qua
trinh kKhéi dong hé théng. Cac tép dugc lwu trit & day thuong van sé tiép tuc ton tai gitta cac lan
khéi dong lai.

/run
Thu muc nay chia dit liéu bién thoi gian chay duwoc s dung bdi cac tién trinh dang chay
(chang han nhu cic tép dinh danh tién trinh - . pid). Cdc chuong trinh cadn nhiéu hon mot tép
thoi gian chay noi cé thé tao cac thu muc con tai day. Vi tri nay phdi dwoc xéa sach trong qua
trinh khéi déng hé thong. /var/run tirng dugc st dung dé phuc vu cho muc dich nay va trén
mot s6 hé thong /var/run co thé 1a mot lién két twong trung dén /run.

Hay lru ¥ rang khong cé gi ngan can mot chwong trinh tao cac tép tam thoi & nhitng noi khac trén
hé théng, nhung nguodi dung nén ton trong cac quy wéc do FHS dat ra.

Tim Tép

DE tim kiém tép trén hé thong Linux, chung ta c6 thé st dung lénh find. Pay 1a mét cong cu rat
manh mé, c6 day dd cac tham s6 phu hgp véi hanh vi cia né va co thé stra doi dau ra chinh xac
theo nhu cau cia nguoi dung.

Dé bat dau, find can c6 hai ddi so: diém bat dau va noi dung can tim. Vi du: dé tim kiém tat ca cac
tép trong thw muc hién tai (va cac thu muc con) cé tén két thic bang . jpg, ta cé thé st dung:

$ find . -name '*.jpg’
./pixel_3a_seethrough_1.jpg
./Mate3.jpg

./Expert.jpg

./Pentaro.jpg

./Matel. jpg

./Mate2.jpg

./Sala. jpg

./Hotbit. jpg

Vi * 1a ky tu dai dién cho “bat ct mdt ky tw nao”, 1énh nay sé trung khép vai bat ky tép nao cé bon
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Ky tu cudi cung trong tén la . jpg du ky ty ding trwdc né la gi. Tuy nhién, hdy xem diéu gi sé xay
ra néu mot * khac dugc thém vao phan cudi cia mau:

$ find . -name '*.jpg*'
./pixel_3a_seethrough_1.jpg
./Pentaro. jpg.zip
./Mate3.jpg

./Expert.jpg

./Pentaro.jpg

./Matel. jpg

./Mate2.jpg

./Sala. jpg

./Hotbit.jpg

Tép Pentaro. jpg.zip (dugc in ddm & trén) khong cé trong danh sach trude dé vi ngay ca khi né
c6 chita . jpg trén tén cla no, nd khong khdp vai mau vi ¢é céc Ky tw phu ding sau n6. Mau méi
c6 nghia 1a “bat ct th gi . jpg bat c& th& gi”, vi vAy nén né mdai cé thé khép tép nay.

Hay nhé rang tham sd -name cé phan biét chit hoa va chit thwong. Néu muon thuc

TIP ’ > .
hién tim kiém khong phén biét chit hoa chit thuong, hdy st dung -iname.

Biéu thuc * . jpg phai dugc dat bén trong dau trich din don dé tranh vo tu dién gidi mau. Hay xem
thir truong hop khong cé dau trich dan kép va xem diéu gi sé xay ra.

Theo mac dinh, find sé bat dau ¢ diém bat dau va di xuéng bat ky mét thw muc con nao (va cac
thu muc con ctia cac thu muc con dé) dugc tim thay. Ta c6 thé han ché hanh vi nay bing tham s6
-maxdeep N, trong do, N 1a so6 cap do toi da.

Dé chi tim kiém trong thw muc hién tai, ta c6 thé s& dung -maxdeep 1. Gia st ching ta cé cau tric
thu muc sau:

directory
F— clients.txt
— partners.txt -> clients.txt
L— somedir
— anotherdir
L— clients.txt

Dé tim kiém bén trong somedir, ta can st dung -maxdeep 2 (thw muc hién tai xuéng 1 cip). bé
tim kiém bén trong anotherdir, ta can cé -maxdeep 3 (thuw muc hién tai xuéng 2 cap). Tham so
-mindeep N hoat dong theo cach nguoc lai, tirc 1a chi tim kiém trong cac thw muc tlr it nhdt t cap
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N tré xudng.

Tham s6 -mount cé thé dugc s dung dé tranh find di xuéng bén trong hé thong tép da dwgc gan
két. Ta cling c6 thé han ché tim kiém & cac loai hé théng tép cu thé bang cach s dung tham so
-fstype. Vi vay, find /mnt -fstype exfat -iname "*report*" sé chi tim kiém bén trong
cac hé thong tép exFAT dugc gan trong /mnt.

Tim kiém Thudc tinh

Chung ta c6 thé s& dung cac tham s6 bén dudi dé tim kiém cac tép cé thudc tinh cu thé (chang han
nhu cac tép ma nguoi dung cé thé ghi, c6 mdt boé quyén cu thé hodc c6 mot kich thwde nhat dinh):

-usexr USERNAME
So khép cac tép thudc s¢ hitu cia nguoi dung USERNAME.

-group GROUPNAME
So khdp cac tép thudc sé hitu cia nhém GROUPNAME.

-readable
So khép cac tép ma nguoi dung hién tai co6 thé doc dugc.

-writable
So khdp céc tép ma nguoi dung hién tai cé thé ghi.

-executable
So khdp céac tép ma nguoi dung hién tai c6 thé thyc thi dugce. Doi véi thuw muc, tham sé nay sé
khép véi bat ky thw muc nao ma nguoi dung co thé truy nhap (quyén x).

-pexrm NNNN
Tham s0 nay sé khép véi bat ky tép nao c¢6 chinh xac quyén NNNN. Vi du: -perm 0664 sé khép
v6i bat ky tép nao ma nguoi dung va nhom co thé doc va ghi va nhitng tép ma ngudi khéac co6
thé doc (hodc rw-Tw-1--).

Chung ta c6 thé thém - vao trwdc NNNN dé kiém tra céc tép cd it nhdt quyén dugc chi dinh. Vi du:
-perm -644 s& kKhdp vdi cac tép cé it nhat quyén 644 (rw-r—r--) - bao gom mot tép c6 664 (rw-
Tw-T--) hodc thdm chila 775 (xwxxrwx -1 -X).

-empty
Sé khdp v6i cac tép va thu muc trong.

536 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.7 Tim Tép hé thdng va dat Tép vao dting vi tri

-size N
Sé khép véi bat ky tép nao c6 kich thuéce N, trong dd, N theo mac dinh 1la mot sé khéi 512 byte.
Ta c6 thé thém hau t6 vao N cho céc don vi khac: Nc sé tinh kich thudc tinh bang byte, Nk tinh
bang kibibytes (KiB, bdi s6 ctia 1024 byte), NM tinh bang mebibytes (MiB, boi s6 ctia 1024 * 1024)
va NG cho gibibyte (GiB, bdi s6 cia 1024 * 1024 * 1024).

M6t 1an nita, chung ta c6 thé thém tién t6 + hodc - (& day c6 nghia 1a Ién hon va nhé hon) dé tim
kiém kich thudc twong doéi. Vi du: -size -10M sé kh@p véi bat ky tép nao c6 kich thuéc nhé hon
10 MiB.

Vi du: dé tim ki€ém céc tép trong thw muc chinh cé chita mau report khong phan biét chit hoa chit
thuong trong bat ky phan nao cta tén, c6 quyén 0644, da dugc truy cap 10 ngay trudc va co kich
thuwdc it nhat 1a 1 Mib, ching ta cé thé st dung:

$ find ~ -iname "*repoxrt*" -perm 0644 -atime 10 -size +1M

Tim kiém theo Thoi gian

Bén canh viéc tim kiém cac thudc tinh, chung ta cling c6 thé thyc hién tim kiém theo thoi gian dé
tim cac tép da dugc truy cap, cac thudc tinh ctia chung da thay doéi hodc da dugc sira doi trong mot
khodng thoi gian cu thé. Cac tham so sé la:

-amin N, -cmin N, -mmin N

Cac tham s6 nay sé khdp vdi cac tép da duoc truy cap va co6 thudc tinh da thay do6i hoac da duoc
stta doi (twong wng) vao N phut trudc.

-atime N, -ctime N, -mtime N

Cac tham s6 nay sé khdp voi cac tép da dwgc truy cap, cé thudc tinh da thay doi hodc da dugc
stra d6i vao N*24 gio trudc.

b6i vGi -cmin Nva -ctime N, bat ky thay doi thudc tinh nao cling sé khdp (bao gom thay doi vé
quyeén, doc hodc ghi vao tép). Piéu nay lam cho cac tham s6 nay tré nén ddc biét manh mé vi trén
thuec t€, bat ky thao tdc nao lién quan dén tép ciing sé dugc khép.

Vi du sau sé khép véi bat ky tép nao trong thw muc hién tai di duoc stra d6i chwa day 24 gio trudc
va lén hon 100 MiB:

$ find . -mtime -1 -size +100M
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Str dung locate va updatedb

locate va updatedb la cac 1énh c6 thé dugc st dung dé nhanh chong tim thay mot tép khép véi
mau da cho trén hé théng Linux. Nhung khong giong nhu find, locate sé khong tim kiém mau
trong hé théng tép. Thay vao do, né sé tim ki€ém mau do trén co s dir liéu dugc xay dung bang
cach chay lénh updatedb. Piéu nay mang lai cho chung ta két qua rat nhanh nhung c6 thé sé
khong chinh xdc, tuy thudc vao thoi diém co sé dit liéu dugce cap nhat 1an cudi cung.

Cach don gidn nhat dé sit dung locate 1a chi can cung cdp cho né mot mau tim kiém. Vi du: dé
tim moi hinh &nh JPEG trén hé théng, chung ta sé st dung locate jpg. Danh sach két qua cé thé
s€ kha dai va no sé cé dang nhu sau:

$ locate jpg

/home/carol/Downloads/Expert. jpg
/home/carol/Downloads/Hotbit. jpg
/home/carol/Downloads/Matel. jpg
/home/carol/Downloads/Mate2. jpg
/home/carol/Downloads/Mate3. jpg
/home/carol/Downloads/Pentaro. jpg
/home/carol/Downloads/Sala. jpg
/home/carol/Downloads/pixel_3a_seethrough_1.jpg
/home/carol/Downloads/jpg_specs.doc

Khi dugc yéu cau vé mau jpg, locate sé hién thi bat ky noi dung nao cé chita mau nay bat ké
phan ding trwdc hay sau noé la gi. Ching ta c6é thé xem vi du vé diéu nay trong tép
jpg_specs.doc trong danh sach & trén: né cé chira mau nhung phan mé rong lai khéng phai la
jpg.

TIP Hay nhd rang véi locate, ban dang khdp cac miu chi khéng phai phan mé rong tép.

Theo mac dinh, mau cé phan biét chit hoa chit thudng. Diéu nay cé nghia 1a cac tép chita . JPG s&
khong dugc hién thi do mau cla chung ta dang & dang chit thwong. Dé tranh diéu nay, hay truyén
tham s6 -1i cho locate. Néu lap lai vi du truéec:

$ locate -i .jpg
/home/carol/Downloads/Expert. jpg
/home/carol/Downloads/Hotbit. jpg
/home/carol/Downloads/Matel. jpg
/home/carol/Downloads/Matel_old. JPG
/home/carol/Downloads/Mate2. jpg
/home/carol/Downloads/Mate3. jpg
/home/carol/Downloads/Pentaro. jpg
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/home/carol/Downloads/Sala. jpg
/home/carol/Downloads/pixel_3a_seethrough_1.jpg

Hay lwu y rang tép Matel_old. JPG dugc in ddm & trén khong hé cé trong danh sach trudce do.

Ta c6 thé truyén nhiéu méiu cho locate va chi cidn phan tach chung bing diu cach. Vi du bén
dudi sé thyc hién tim kiém khong phan biét chit hoa chit thuong doéi vaéi bat ky tép nao khép vai
mau zip va jpg:

$ locate -i zip jpg
/home/carol/Downloads/Expert. jpg
/home/carol/Downloads/Hotbit. jpg
/home/carol/Downloads/Matel. jpg
/home/carol/Downloads/Matel_old. JPG
/home/carol/Downloads/Mate2. jpg
/home/carol/Downloads/Mate3. jpg
/home/carol/Downloads/OPENMSXPIHAT.zip
/home/carol/Downloads/Pentaro. jpg
/home/carol/Downloads/Sala. jpg
/home/carol/Downloads/gbs-control-master.zip
/home/carol/Downloads/lineage-16.0-20190711-MOD-quark.zip
/home/carol/Downloads/pixel_3a_seethrough_1.jpg
/home/carol/Downloads/jpg_specs.doc

Khi st dung nhiéu mau, ta cé thé yéu cau locate chi hién thi cac tép Khdp vdi tdt cd cdc mau trong
s0 d6. Piéu nay dugc thuce hién véi tuy chon -A. Vi du sau diy sé hién thi bat ky tép nao khép vai
cdcmau . jpgva .zip:

$ locate -A .jpg .zip
/home/carol/Downloads/Pentaro. jpg.zip

Néu mudn dém so6 lwgng tép khép voi mot mau nhéat dinh thay vi hién thi dwong dan day du cia
chung, ta c6 thé st dung tuy chon -c. Vi du: dé€ dém s6 lugng tép . jpg trén mot hé thong:

$ locate -c .jpg
1174

C6 mot van dé véi locate la nd sé chi hién thi cac muc c6 trong co s& dit liéu dugc tao bdi
updateb (ndm trong /var/lib/mlocate.db). Néu co sG dir liéu da 16i thoi, két qua dau ra c6 thé
hién thi cac tép da bi x6a ké tir 1an cap nhat gan day nhat. Mot cach dé tranh diéu nay la thém
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tham s6 -e. Tham s6 nay sé kiém tra xem liéu tép c6 con ton tai hay khong trwdc khi hién thi né
trén dau ra.

Tat nhién, diéu nay sé khong giai quyét dugc van dé cac tép duoc tao sau ban cap nhat co sé dir
liéu cubi cung khong hién thi. D€ lam duwogc diéu nay, chung ta sé phai cap nhat co s& dit liéu bang
lénh updateb. Thoi gian thyc hién tién trinh nay tuy thudc vao sé lugng tép trén dia ciia nguoi
dung.

Ki€ém soat hanh vi ciia updatedb

Hanh vi cia updatedb cé thé dugc kiém soat béi tép /etc/updatedb.conf. Pay la mot tép van
ban ma & trong dd, moi dong sé diéu khién mot bién. Cac dong trong sé bi bo qua va cac dong bat
dau bang ky tu # sé duoc coi la cha thich.

PRUNEFS=

Bat ky loai hé thong tép nao duwgc chi dinh sau tham s6 nay sé khong dugc updatedb quét.
Danh séach cac loai phai dwgc phan tach bang dau cach va ban than cac loai sé khong phan biét
chit hoa chit thuong. Vi thé nén NFS va nfs sé twong duong véi nhau.

PRUNENAMES=
Dbay la danh sach cac tén thu muc dugc phan tach bang dau cach ma updatedb khong quét.

PRUNEPATHS=

Day 1a danh sich cac tén dwong dan nén dugc updatedb bo qua. Tén dudng din phai duoc
phan tach bang dau cach va dugc chi dinh giong nhu cach chung dugc hién thi bdi updatedb
(vidu: /var/spool /media)

PRUNE_BIND_MOUNTS=

bay la mot bién yes hodc no don gidn. Néu dugc dat thanh yes, cac lién két gan két (cac thw
muc dugc gan ¢ noi khac bang 1énh mount --bind) sé bi bd qua.

Tim Tép nhi phan, Trang huwéng dan va Ma ngudn

which 1a mot 1énh rét hitu ich dugc s& dung dé hién thi duong dan day du dén tép thyc thi. Vi du:
néu mudn dinh vi tép thyc thi cho bash, ta cé thé s& dung:

$ which bash
/usr/bin/bash

Néu tuy chon -a dugc thém vao, 1énh s& hién thi tat ca cac tén duong dan khép vai tép thuce thi.
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Hay quan sat sy khac biét:

$ which mkfs.ext3
/usr/sbin/mkfs.ext3

$ which -a mkfs.ext3
/usr/sbin/mkfs.ext3
/sbin/mkfs.ext3

Dé tim thw muc nao dang c6 trong PATH, hdy st dung 1énh echo $PATH. Lénh nay sé

TIP ’ 2 e as N »
in (echo) ndi dung cta bién PATH ($PATH) trén ctta s6 dong lénh cta ban.

type la mot 1énh twong ty sé hién thi thong tin vé tép nhi phéin, bao gom vi tri va loai ctia né. Ta
chi can s dung type, theo sau la tén 1énh:

$ type locate
locate is /usr/bin/locate

Tham s6 -a cling hoat dong theo cach twong ty nhu trong which va sé hién thi tat cd cac tén
duong dan khép vai tép thyce thi giong nhu sau:

$ type -a locate
locate is /usr/bin/locate
locate is /bin/locate

Va tham sd -t sé hién thi loai tép cda 1énh, cé thé la alias, keywoxrd, function, buildin hoac
file. Vidu:

$ type -t locate
file

$ type -t 11
alias

$ type -t type
type is a built-in shell command

Lénh whereis sé linh hoat hon va ngoai ra, cac tép nhi phan ciing c6 thé dugc st dung dé hién thi
vi tri clia cac trang huéng din hodc tham chi 14 mi ngudn cia mot chuwong trinh (néu cé trong hé

Version: 2023-10-16 | Bugc cap phép theo CCBY-NC-ND 4.0. | learning.Ipi.org Potsonst | 541


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://learning.lpi.org

LPIC-1 (101) (Phién ban 5.0) | Chu d@ 104: Thiét bi, Hé théng tép Linux, Tiéu chudn phan cap hé théng Tép

thong). Ta chi can go whereis, theo sau la tén tép nhi phan:

$ whereis locate
locate: /usr/bin/locate /usr/share/man/manl/locate.l.gz

Céac két qua & trén bao gbm cac tép nhi phin (/usr/bin/locate) va cac trang huéng dan dugc
nén (/usr/share/man/manl/locate.1.gz).

Ta c6 thé nhanh chéng loc két qua bang cach s dung cac khoa chuyén dong 1énh nhu -b (giéi han
két qud & cac tép nhi phan), -m (gi¢i han két qua & cac trang hudng dan) hodc - s (gidi han két qua
0 ma nguodn). Lap lai vi du trén, ta sé nhan duoc:

$ whereis -b locate
locate: /usr/bin/locate

$ whereis -m locate
locate: /usr/share/man/manl/locate.l.gz
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Bai tdp Huéng dan

1.

Hay tudng tugng mot chuwong trinh can tao mat tép tam thoi dung mot 1an va sé khong bao gio
can dén noé nita sau khi déng chwong trinh. Ta nén tao tép nay & trong thu muc nao?

Thu muc tam thoi nao phdi bi x6a trong qua trinh khéi dong?

Bang cach st dung find, hay tim kiém chi trong thw muc hién tai nhitng tép ma nguoi dung co
thé ghi, da dugc stra doi trong 10 ngay qua va 16n hon 4 GiB.

Bang cach st dung locate, hay tim bét ky tép nao cé chira cd hai miu report va updated
/update/updating trong tén ctia chung.

Lam cach nao dé c6 thé biét dugc trang hwéng dan cho ifconfig duogc luu trit ¢ dau?

Bién nao can dugc thém vao /etc/updatedb.conf dé khién updatedb bd qua hé thong tép
ntfs?

Quan tri vién hé thong mudn gan két mot dia cuc bd (/dev/sdcl). Theo FHS, dia nay nén dugc
gan vao thu muc nao?
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Bai tap Md rong

1.

Khi locate duogc st dung, két qua sé duogc lay tir co s& dit liéu do updatedb tao ra. Tuy nhién,
co s& dit liéu nay cé thé da 16i thoi va khién cho locate hién thi cac tép khong con ton tai. Lam
cach nao dé c6 thé khién locate chi hién thi cdc tép hién cé trén dau ra ctia ng?

Hay tim bat ky tép nao trén thw muc hién tai hodc cac thw muc con tlr hai cap tré xuéng (ngoai
trir cac hé thong tép dugc gan két) c6 chita mau Status hodc statute trong tén cia ching.

V6i gidi han tim ki€ém trong cac hé thong tép ext4, hdy tim bat ky tép nao trong /mnt c6 it nhat
quyén thyc thi cho nhém, c6 thé doc dwgc ddi voi ngudi dung hién tai va c6 bat ky thudc tinh
nao da dugc thay doi trong 2 gio qua.

Hay tim céc tép trong dugc tao cach day hon 30 ngay va xuéng dwdi it nhat hai cap so vai thu
muc hién tai.

Gia st nguoi dung carol va john la mot phan cia nhém mkt. Hay tim trong thw muc chinh cta
john bat ky tép nao ma carol cling c6 thé doc duoc.
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Tom tat

Trong bai hoc nay, ching ta da tim hiéu vé cach t6 chitc co ban ctia hé thong tép trén may Linux
theo nhu FHS ciling nhu cach tim cac tép nhi phan va tép theo tén hodc thudc tinh. Cac 1énh sau da
dugc thdo ludn trong bai hoc nay: find:: M6t 1énh linh hoat duwgc s dung dé tim cac tép va thw
muc dya trén nhiéu tiéu chi tim kiém khac nhau. locate:: Mot tién ich s dung mot co s& di liéu
cuc b cha vi tri cia cac tép duoc luu trit cuc bo. updatedb:: Cap nhat co s& di liéu cuc bd duoc
st dung bdi 1énh locate. which:: Hién thi duwong dan day da dén tép thuc thi. whereis:: Hién thi
vi tri cda cac trang thd cong, tép nhi phan va ma nguon trén hé théng. type:: Hién thi vi tri ctia tép
nhi phan va loai &ng dung cia né (chang han nhw chuwong trinh dd dwgc cai dat, chwong trinh
Bash tich hgp san va hon thé nita).
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Pap an Bai tdp Huéng dan

1. Hay tuwdng twong mot chwong trinh can tao mot tép tam thoi dung mot lan va sé khong bao gio
can dén né nita sau khi dé6ng chwong trinh. Ta nén tao tép nay chinh xac trong thw muc nao?

Vi khéng quan tam dén tép sau khi chwong trinh chay xong nén thuw muc chinh x4ac sé la /tmp.
2. Thu muc tam thoi nao phdi bi xéa trong qua trinh khéi dong?
Thu muc la /xun hodc /var/run trén mot s6 hé thong.

3. Bang cach st dung find, hay tim kiém chi trong thw muc hién tai nhitng tép ma nguoi dung co
thé ghi, da duoc stta doi trong 10 ngay qua va 16n hon 4 GiB.

DE lam diéu nay, ban sé can cac tham s6 -writable, -mtime va -size:
find . -writable -mtime -10 -size +4G

4. Bing cach st dung locate, hdy tim bat ky tép nao c6 chita cd hai mau report va updated
/update/updating trong tén cda chung.

Vi locate can khép vdi tat ca cdc mau, hay st dung tuy chon -A:
locate -A "report" "updat"

5. Lam cach nao dé c6 thé biét dugc trang hudng din cho ifconfig duoc lvu trir & dau?

St dung tham s6 -m cho whereis:

whereis -m ifconfig

6. Bién nao can duwgc thém vao /etc/updatedb.conf dé khién updatedb bd qua hé thong tép
ntfs?

Bién la PRUNEFS=, theo sau la loai hé théng tép: PRUNEFS=ntfs.

7. Qudn tri vién hé th6ng mudn gan két mot dia cuc bd (/dev/sdcl). Theo FHS, dia nay nén duoc
gan vao thw muc nao?

Trong thyc té, dia c6 thé dugc gan két & bat c dau. Tuy nhién, FHS khuyén nghi viéc gan két
tam thoi nén dugc thye hién tai /mnt.

546 | Professona learning.lpi.org | Bugc cdp phép theo CCBY-NC-ND 4.0. | Version: 2023-10-16

xxxxxxxxx


https://learning.lpi.org
https://creativecommons.org/licenses/by-nc-nd/4.0/

LPIC-1 (101) (Phién ban 5.0) | 104.7 Tim Tép hé thdng va dat Tép vao dting vi tri

Dap an Bai tap Ma& rong

1. Khi locate dugc st dung, két qua sé dugc lay tr co s& dit liéu do updatedb tao ra. Tuy nhién,
co s& dit liéu nay cé thé da 16i thoi va khién cho locate hién thi cac tép khong con ton tai. Lam
cach nao dé c6 thé khién locate chi hién thi cdc tép hién cé trén dau ra ctia ng?

Thém tham s6 -e cho locate nhu trong locate -e PATTERN.

2. Hay tim bat ky tép nao trén thuw muc hién tai hodc cadc thw muc con ti hai cap tré xuong (ngoai
trir cac hé thong tép dugc gan két) cd chita miu Status hodc statute trong tén cia chung.

Hay nhé rang do6i véi -maxdeep, ban cling phdi tinh cd thw muyc hién tai. Vi vay, ching ta can cé
ba cap d6 (thu muc hién tai cong vdi 2 cdp do gidm xuong):

find . -maxdepth 3 -mount -iname "*statu*"

3. V¢i gidi han tim kiém trong cac hé thong tép ext4, hay tim bat ky tép nao trong /mnt cé it nhat
quyén thyc thi cho nhém, c6 thé doc dugc déi voi ngudi dung hién tai va c6 bat ky thudc tinh
nao da dugc thay doi trong 2 gio qua.

St dung tham s6 -fstype cia mount dé gidi han tim kiém trong cac loai hé thong tép cu thé.
Mot tép ma nguoi dung hién tai c6 thé doc dugc sé cé it nhit 1a 4 & chit s6 dau tién cia quyén
va mot tép cé thé thye thi dwgc bdi nhom sé co it nhit1a 1 & chir s6 thw hai. Vi khéng quan tdm
dén quyén ctia nhitng nguoi khac nén ching ta cé thé si dung @ cho chit s6 thi ba. S& dung
-cmin N dé loc cac thay doi thudc tinh gan day (hdy nhé rang N dugc chi dinh theo phut). Vi
thé nén cau tra 101 s€ la:

find /mnt -fstype ext4 -perm -410 -cmin -120

4, Hay tim cdac tép trong dugc tao cdch day hon 30 ngay va xuong dwédi it nhat hai cap so véi thu
muc hién tai.

Tham s6 -mindeep N c6 thé dugc s dung dé gidi han tim kiém & mic it nhit 1a N, nhung hay
nh¢ rang ban phdi tinh cd thw muc hién tai. S& dung -empty dé kiém tra cac tép trong va
-mtime N dé kiém tra thoi gian sita doi. Vi thé:

find . -empty -mtime +3@ -mindepth 3

5. Giad s nguoi dung carol va john la mét phan cia nhém mkt. Hay tim trong thu muc chinh cta
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john bat ky tép nao ma "carol cling cé thé doc dugc.

Vi ho la thanh vién ctia cung mdt nhém, chung ta can it nhat mot r (4) trén cac quyén cua
nhém va vi khong quan tdm dén quyén cia nhitng nguoi khac nén cau tra 101 sé la:

find /home/john -perm -040
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