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1 Tong quan vé nhan Linux trén phuong dién bién dich
lai

1.1 Nhan Linux va viéc bién dich lai nhan

Nhan Linux 13 mdt "nhdn hién dai" ¢6 tinh module rit cao. Tit kernel phién ban 2.6.x trd
di, c6 rat nhiéu chiic ning va mé rong. Véi tinh than "bién dich nhan", mét yéu td chinh
yéu va quan trong nhit can ghi nhin d6 1a tinh phan bo (modularity) ctia nhin Linux.

Dbi v6i ngudi ding binh thudng, modularity cho phép chon lua cach bién dich cic drivers
ctia nhan theo dang modules hay theo dang bién dich truc tiép vao nhan. Thong thudng,
khi xac 14p cau hinh cho nhan ¢ ba chon lua: Y, M va N.

C6 nhiing "driver" khong thé bién dich nhu mot module vi né phai dudc load and link
truc tiép ngay khi nhan khéi dong. Ciing c6 nhiing "driver" cho phép chon nhu mét
module va dudc tai trong khi va sau khi nhan dudc khéi déng. Piém chinh yéu can nim
bat trong gidi han chi d "Bién dich nhan Linux" 12 hiéu rd tai sao phai chon M (cho
module), Y (cho bién dich truc tiép) va N (khong dung) cic drivers nay.

e Bién dich truc tiép vao kernel c6 nghia la cic "drivers" nay du c¢6 dudc dung hay
khong van dudc tai 1én khi nhan khdi dong va tat nhién né sé chiém mot phan bo
nhd. Loi diém chinh cta chon lua ndy 1a mot khi "drivers" da dudc bién dich vao
nhan thi khdng con phai quan ngai dén tinh trung thuc ctia nhin va cc driver nifa.
Cac hé thong 1am viéc doi hdi tinh bao mat cao khéng dung modules ma bién dich
thang vao nhéankernel dé€ tranh trudng hop cac modules khong tin cdy "bi" cai vao
nhan ldc nao dé trong qué trinh hoat dong ctia may. Loi diém k& tiép ctia chon lua
nay 1a tinh hiéu xultxuét (rit nhd), khi can driver thi di ¢ sin va khong can tng tai
nua.

e Bién dich nhu cic modules cho nhan c6 nghia 1a chi khi nao can dung céc "drivers"
ndy mdi dudc tng tai. Loi diém ctia chon lua niy noi bat & khia canh xi dung bo nhé
va tai nguyén trén may. Vi lua chon nay, ban c6 thé tao nén mét nhan rat nho va dé
dang di chuyén cho nhiéu muc dich khac nhau. Loi diém ké tiép 1a kha ning bién
dich lai chi mot hodc mét s6 modules nao d6 (can cip nhat chang han). Tat nhién dé
thuc hién chuyén nay thi phéi thod mén tat c nhiing doi hoi vé tinh phu thudc cho hé
thong.

1.2 Tém tit cac budce bién dich (danh cho nhing ai thiéu kién
nhgn)

Bién dich nhan Linux rat don gian néu nhu da hiéu rd cic quy trinh va cic bude thuc
hién. Sau day 1a cac 1énh can thiét, gia dinh ban di c6 tron bo cic cdng cu can thiét dé
bién dich:



Chuyén vao thu muc /usr/src, noi thong thudng chiia ma ngudn dé bién dich nhén:

$ cd /usr/src

<KERNEL_SRC> la phién ban kernel can bién dich, vi du ¢ déy tai ma ngudn dudc nén &
dang bz2)

$ wget http://www.kernel.org/pub/linux/kern...>.tar.bz2 (<KERNEL_SRC>
Xac thyc chif ky va thuc tinh cia ma ngudn:

S gpg ——verify <KERNEL_SRC>.tar.bz2.sign <KERNEL_SRC>.tar.bz2
X4 nén géi chita ma ngudn:

S bzip2 —-dc <KERNEL_SRC>.tar.bz2 | tar xvf -

Néu mubn ding giao dién d6 hoa dé diéu chinh cac chon lua cho ciu hinh nhan thi ding
1€nh:

S make xconfig

Tap hop 1énh dung dé tao céc file phu thudc va céc file bao gom (include), tiép theo Ia
don dep cic objects khong can thiét va bién dich nhan 6 dang nén:

S make dep clean bzImage

Bién dich cic modules da dudc chon lua biang Iénh:

S make modules

Chchuyén sang ché d6 super user cho 1énh tiép theo:

S su

Cai cic modules vao thu muc /1ib/modules/<KERNERL_SRC> véi quyén clia super
user:

# make modules_install
Cai dit nhan va céc file can thiét vao thu muc /boot:

# make install

Budc thi 10 ¢ thé thay thé bing mdt loat thao tic bang tay (chi tiét & phan 9.2) néu nhu
ban phan phbi' Linux khong c6 sdn mot sb6 cong cu thudc gbi mkinitrd (chi cb trong
ban RedHat va cac ban dua trén RedHat).

I distribution



Luu y: d6i v6i loat nhan 2.6.x, ban c6 thé ding cic budc nhu trén. Tuy nhién budc
"make dep" khong can thiét nita. Bai viét nay bao gdm cho ca phién ban 2.4.x va 2.6.x
nén c¢6 mét sb chi tiét khong can thiét cho kernel 2.6.x. Tuy vdy, nhiing chi tiét nay s&
khong anh hudng dén su thanh cong ctia quy trinh bién dich nhén.

2 Tai sao can bién dich lai nhan Linux?

Pbi véi ngudi dung di quen v6i nhiing hé diéu hanh "déng" thi khai niém bién dich lai
nhan 12 mot khai niém hét stc la 1am. Piéu nay ciing dé hiéu vi kernel clia cic hé dicu
hanh "déng" hién nhién 12 "déng" va ngudi ding binh thuong khong thé c6 co hoi tiep
cin v4i mi nguodn ctia nhan dé c6 thé bién dich lai nhian néu mubn. Trong khi d6, ma
ngudn cta nhin Linux hoan toan "md" va diy 1a diéu kién rat thuin 10i cho van dé bién
dich lai nhan. Cau héi dudc dit ra 12 tai sao lai can phai bién dich lai nhan Linux ?

Cau tra i ngi’m: khong can néu nhu khong can va can néu nhu can :)
Cau tra 16i dai: c6 vo sb 1y do khién cho ngudi dung can phéi bién dich lai nhan Linux.
Sau déy 1a mét s trudng hop thudng gip nhat:

a. tai bién dich kernel dé chita 16i cia nhan. Néu cac 16i ndy thudc vé 16i ctia nhan thi
phai va nguon ctuia nhan va bién dich lai n6 d€ sia chita cac 16i dudc cong bo.

b. bién dich lai nhan dé ning cao hiéu ning cta nhan. Theo mic dinh, cic ban phan
phéi Linux thudng kém mét phién ban nhan dudc bién dich véi hau hét nhiing thanh
phan c6 sin dé c6 thé dap ting rong rdi cAu hinh phan cting (c6 thé hién dién trén cac
may). Day 14 diém 10i tong quat lic khdi diém. Tuy nhién, sau khi da cii thanh cong
va nam chic may c6 nhiing thiét bi gi (sound card, graphic card, network cards, SCSI
card..... ) va biét rd can nhiing thanh phan nio cho ciu hinh ctia mdy thi khong c
1y do gi phai bao gdm tron bd cac thi khong can thiét va khong dung. D6i v6i nhin
2.4.x, muc dd nang cao hiéu nang khong rd rét (ngoai tru dung phuong phap test load
d€ do). Tuy nhién, tit phién ban 2.6.x tré di, viéc bién dich lai va diéu chinh "driver"
cho nhén tao hiéu xuit rd rét, nhat 1a trong viéc diéu chinh "thdi biéu" (scheduling)
clia cdc cong tic ma hé théng phai dam nhiém.

c. bién dich lai nhan d€ loai bd nhiing "drivers" khong dudc dung va c6 thé gay "hicu
1am" cho nhan, tao ra trudng hop mdy c6 nhiing triéu chiing hoat dong thiéu &n dinh
va hay gy 16i.

d. bién dich lai nhan d€ thit nghiém mét chic ning hodc mot module minh viia tao ra.
Trudng hop nay khong nhiéu nhu cic trudng hodp trén nhung ciing nam trong céac ly
do phd bién.
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3 Cau truc va quy udc so hiéu phién ban cua nhan
Linux

Phién ban ctia nhan Linux c¢6 quy udc rat don gian va dé& nhé. Van dé niay can nim rd
truée khi chon mot phién ban nio d6 clia nhan Linux dé va va bién dich.

Phién ban ctia nhan Linux bao gdm ba nhom sb tach ra bdi cac diu chdm. Vi du: 2.4.26
S6 thit nhdt: 2 1a s6 hiéu phién ban chinh

S6 thit nhi: 4 1a chi dinh cho tinh trang phién ban. Néu s6 nay 12 s6 chin, né chi dinh cho
phién ban 6n dinh (stable), cé thé ding cho méi trudng production. Néu sd nay 1a sb 18,
n6 chi dinh cho phién ban khéng &n dinh, né thudng dung trong méi trudng dang phat
trién (development). Céc kernel thudc dang nay thudng c6 nhiéu 16i va khong 6n dinh.
Néu diing cac phién ban nay dé tim 16i va thong bao cho nhém phit trién nhan Linux thi
day 1a diéu rat tot. Khong nén ding phién ban phat trién cho moéi trudng production.

Sé thit ba: 26 1a chi dinh cho s6 hiéu phat hanh ctia mot phién ban nhan Linux. Mot
phién ban &n dinh ctia mot nhan Linux c6 thé c6 nhiéu sd hiéu phat hanh khac nhau.

bay la cac quy u6c chung cho dang nhan Linux "vanilla" c6 nghia 1a ing dung cho
cac phién ban nhan tdt http://www.kernel.org, cic phién ban nhin dudc didu
chinh bdi mdi ban phan phbi c6 nhiing diém di biét. C6 nhiéu ban Linux xt dung s6 hiéu
con® cho phién ban nhan ho da diéu chinh. Vi du RedHat c6 nhiing cip nhit phu cho céc
kernel nhu: 2.4.20-8 chang han. Dicu can nim ¢ ddy la chi nén xit dung phién ban 6n
dinh (stable) ctia nhan Linux (sO chin ¢ giita) cho mdi trudng production va ding phién
ban thit nghiém® clia nhan Linux (s6 18) cho méi trudng thi nghiém va phat trién.

4 Poi héi toi thiéu trong viéc bién dich lai nhan Linux

Trude khi bét tay vao viéc bién dich lai nhan Linux, diéu can thiét 14 phai ¢6 da chd chita
trén dia. It nhat 1a phai di chd chita cho ma nguon (trude va sau khi x4 nén), chd chita dé
cai kernel va cac modules mdi sau khi bién dich.

Poi hdi quan trong khac 14 phai c6 mot bd cong cu can thiét va ding phién ban. Khong
thé bién dich dudc nhan néu khong thoa man yéu cau nay. Phién ban cho bd cong cu véi
mdi phién ban nhin khac nhau. Nén nhd, nhém phat trién nhan yéu cau ban phai c6 ding
phién ban ctia cic cong cu dé ddm bao viéc bién dich nhan thanh cong.

extra-version
development
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4.1 Doi hoi cho nhian Linux 2.4.x

Cong cu Phién ban tbi thiéu Cach xac dinh phién ban
Gnu C 2.91.66 gcc —-version
Gnu make 3.77 make —-version
binutils 2.9.1.0.25 1d -v
util-linux 2.100 fdformat --version
modutils 242 insmod -V
e2fsprogs 1.19 tune2fs
reiserfsprogs 3.x.0b reiserfsck 2>&1| grep reiserfsprogs
pcmcia-cs 3.1.21 cardmgr -V
PPP 2.4.0 pppd ——version
isdndk-utils 3.1prel isdnctrl 2>&1| grep version

Tham khao thém chi tiét cic cong cu nay va dia chi d€ tii cic cong cu cho ding (it
nhat phai cting phién ban da cung cip & trén hodc mdi hon) trong ho s6 Documenta-
tion/changes cia ma nguon nhan ma ban dang du tinh bién dich.




4.2 Poi hoi cho nhan Linux 2.6.x

Cong cu Phién ban tbi thiéu Cach xac dinh phién ban
Gnu C 2.95.3 gcc —-version
Gnu make 3.78 make --version
binutils 2.12 1d -v
util-linux 2.100 fdformat --version
module-init-tools 0.9.10 depmod -V
e2fsprogs 1.29 tune2fs
jfsutils 1.1.3 fsck.jfs -V
reiserfsprogs 3.6.3 reiserfsck -V 2>&1| grep reiserfsprogs
xfsprogs 2.1.0 xfs_db -V
pcmcia-cs 3.1.21 cardmgr -V
quota-tools 3.09 quota -V
PPP 2.4.0 pppd --version
isdn4dk-utils 3.1prel isdnctrl 2>&1| grep version
nfs-utils 1.0.5 showmount -version
procps 3.1.13 ps --version
oprofile 0.5.3 oprofiled --version

Tham khao thém chi tiét cic cdng cu nay va dia chi dé tai cic coéng cu cho ding (it
nhat phai cung phién ban da cung cap ¢ trén hoac mdi hon) trong ho s6 Documenta-
tion/changes ciia ma nguon nhan ban dang du tinh bién dich.

Néu phién ban ctia cic cong cu trén mdy cii hon cic phién ban dua ra & trén, ban can
phai tai phién ban mdi (da bién dich) tit website cia ban phan phdi nao ban dang dung.
Ban ciing c6 thé chon cich tai ma ngudn clia ting cong cu vé bién dich lai. Cich nay
mat thoi gian hon rit nhiéu va chi thich hop cho nhiing ai da quen thudc v6i vain dé bién
dich ma nguén trén Linux. Loi diém cta cach nay 1a ban tao cho minh mdt bd cong cu
rat "sach" vi da bién dich theo y, thich hdp v6i méi trudng cia may (va vita di).

Dbi v6i phan ciing IA64, ban can phién ban GCC cho 64bit, nén tham khio chi tiét &

http://gcc.gnu.org/install/specific.html (néu ban may min cé
mot con IA64 d€ thi)
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5 Xac dinh cAu hinh (hardware) cia may

Phan 16n ngudi ding binh thudng it khi quan tim dén ciu hinh cia mdy ngoai trit ¢6 nhu
cau cu thé. Ngay ca nhiing ai dung Linux di ldu va khong can phai bién dich lai nhan,
cling it khi quan tdim dén cu hinh phan ciing ctia may. Du ¢ biét nhiéu hay it vé ciu
hinh phan ciing ctia may minh ding, ban van phai thu thap thong tin chinh xac ciia ciu
hinh truéc khi bit tay vao viéc diéu chinh ciu hinh cho viéc bién dich nhén.

Gia dinh moi chinh 1y di 6n dinh va lam viéc tot dep (do trinh cai dit tu do tim (detect)
trong khi cai Linux hay do ban phai diéu chinh lai), ban can bién dich lai nhin Linux va
can thau thap thong tin vé cAu hinh ciia may, hai 1énh sau cung cip cic chi tiét phan ciing
c6 trén may:

# /sbin/lspci

Lénh nay liét ké tron bd cac "card" dang truc tiép 1am viéc trén mdy, phién ban phan
cting va ki€u* clia chiing.

# cat /proc/cpuinfo

dé xem chi tiét bd xt 1y trung tim (CPU) clia may la loai gi. Néu ban Linux ma ban
dung khong c6 /proc filesystem thi ban c6 thé dung 1énh dmesg dé thu thip thong tin
vé phan ciing trén may ctia minh. Ngoai ra, 1énh 1smod ciing it nhiéu gitip ban xac dinh
cac modules dang dudc dung trén may va té€n cua cac modules nay.

Nhiing théng tin thau thap dudc & ddy hét stic quan trong trong giai doan diéu chinh ciu
hinh cho viéc bién dich nhan. N6 giup ban xac dinh cac chon lua ding cho cau hinh may,
tranh di nhiing trd ngai c6 thé rat mat thdi gian sau nay.

6 Cac budc chuan bi

6.1 Tao mét dia mém khdi dong cho nhan dang dung

Pay 1a mot budc can thiét d& phong su cb gi d6 khién ban khong thé khdi dong vao hé
thong Linux sau khi cai nhan méi. Trudng hdp ndy hiém khi xay ra trong qua trinh bién
dich nhan va cai nhan mdi néu ban thuc hién va diéu chinh ding. Nhiing su ¢b véi trinh
khdi dong’ it thiy xay ra vi trinh khdi dong da dudc thiét 1ap hoan chinh trude khi cip
nhat nhan. Phan 16n giai doan diéu chinh lai cAu hinh ctia LILO hoic GRUB khong chinh
X4c tao trd ngai. VAn dé nay s& dudc dé cp sau. Trudc mét ching ta can tao mot dia mém
khdéi dong.

4 model
> bootloader, LILO hoic GRUB



C6 rat nhiu cach dé tao mot dia mém khdi dong lay tit nhan hién dang chay trén mady.
Thay vi trinh bay nhiéu cach khac nhau cho viéc tao dia mém khdi dong, & diy toi chi
dé cip dén phuong thiic don gian nhit. Cach dé nhit c6 18 1a ding mkbootdisk. Day 1a
mot cong cu dude cai mic dinh trén cac ban RedHat va hau hét cac ban phan phdi dua
trén RedHat. Néu cong cu nay khong hién dién trén mdy, ban c6 thé tdi ma ngudn vé va
bién dich. Chay Iénh:

# mkbootdisk —--device /dev/fd0 ‘uname -r‘

trong d6 ‘uname -r‘ la 1énh d€ lay phién ban nhan hién dung trén may. Néu khong
mudn phién ban niy, ban c¢6 thé gd vao phién ban nio d6 theo y (tit nhién Ia phién ban
kernel nay phai hién hitu trén hé thong).

/dev/£d0 la "device" chi cho dia mém thi nhét trén mdy (tudng tu nhu drive A: trén
DOS). Ban phai chon ding "device" thi méi c¢6 dit liéu viét vao dia mém minh mubn tao.

Quy trinh nay chi mit khoang vai phit. Sau khi tao dia mém khdi dong & trén, ban nén
ding né dé thi khéi dong vao Linux trude khi thuc hién cdc budce ké tiép. Nén nhd phai
chinh BIOS dé& cho phép may khdi dong tir A:

0 trang http://www.yolinux.com/TUTORIALS/LinuxTutorialRecovery AndBootDisk.html
c6 cac hudng dan tao dia cAp citu rat hay. Ban nén tham khio thém néu trén may minh
dung khong c6 sdn cong cu mkbootdisk.

6.2 Tai ma nguon

M3 nguon ctia nhan Linux (ca phién ban &n dinh 1dn dang phat trién) c6 rat nhiéu noi
trén Internet. Nén vao trang trung tam cta nhan Linux 6 http://www.kernel.
org va tham khao danh sach "mirrors" d& tim noi "gan" chd minh cu ngu nhét dé tai vé.
Noi "gan" khong nhét thiét 12 "gan" theo phudng dién dia Iy ma nén chon "gan" nhit dua
trén "ping time". Chiu khé 14y vai dia chi trén mirror va ping nhiing dia chi nay d& chon
14y noi c6 ping time ngin nhit ma tai vé. Bang cach s& gitp ban d3 mat thdi gian va tién
cho van dé chia xé bing thong.

C6 nhiéu céch tdi ma ngudn. Ban c6 thé dung trinh duyét (browser) dé tai qua giao thiic
http ho#ic ding mot trinh ftp ndo d6 d€ tai qua giao thiic ftp. Ban ciing c¢6 thé diing wget.
C6 18 déy 1a cach tién nhét va nhanh nhit néu biét ro dia chi va dudng dan dén géi minh
mudn tai. Vi du:

$ wget http://www.kernel.org/pub/linux/kernel/v2.4/1linux-2.4.26.tar.bz2

trong trudng hop nay, gbi cu thé can tai 13 1inux—-2.4.26.tar.bz2.

Mi ngudn 6n dinh cia Linux kernel dudce nén 6 hai dang khac nhau: dang c¢6 dudi 1a . gz
(ding GNUzip dé nén) va dang c6 dudi .bz2 (ding bzip2 dé nén). Thong thudng ca hai
tién ich nén/xa nén trén déu c6 sin trong cic ban Linux thong dung. Néu khong cé sin

—10 -


http://www.kernel.org
http://www.kernel.org
http://www.kernel.org
http://www.kernel.org
http://www.kernel.org

trén may thi tim trong trong CD cuia ban Linux (tham khao thém tai liéu cua distribution
minh diing cho cach cai thém phan mém vao may) hoic tai ve tir:

e http://www.gzip.org cho GNUzip

e http://sources.redhat.com/bzip2/ cho bzip2

6.3 Kiém tra thuc tinh ctia mi nguon

Diéu quan trong khi tai ma ngudn ctia nhin, nén tai luén chit ky GPG .sign cho phién
ban tuong tng. Muc dich 13 d€ kiém tra thuc tinh ciia mi ngudn dudc tai vé. Khi ma
ngudn ctia nhan Linux dudc céng b, chiing dude don lai thanh mot géi (.tar) va sau do
dudc nén bang GNUZzip hodc bzip2, ca hai loai nay sau khi dudc nén déu dudc tao "chir

ky" .sign.

Kiém tra thuc tmh clia ma nguodn du’OC tai vé bang phudng phap klem tra "chit ky" cua
tung g01 ma nguon 12 mét théi quen can thiét. Ly do: cac ma ngudn md ndi chung dudc

cong bd va phd bién rong rai, ai ciing ¢6 thé chinh sita (mot cach khong chinh thifc va
khong dudc nhém phat trién chinh thitc cho phép) roi dua 1én mdt may chi nao dé trén
Internet. Ngudi dung tii vé, bién dich va cai trén mdy ma khong kiém tra thuc tinh ctia
chiing (v ma ngudn ndy cé nhiing thay di mo am) thi hdu qua khé ma ludng.

Quy trinh kiém tra "chit ky" chi don gian géi gon trong mdt dong 1énh:
$ gpg —-verify linux-2.4.26.tar.bz2.sign linux-2.4.26.tar.bz2
trong d6 linux-2.4.26.tar.bz2.sign 13 "chit ky" ctia gbi linux-2.4.26.tar.bz2 dudc tai vé t

server chita ma ngudn nhan Linux linux-2.4.26.tar.bz2 14 g6i ma nguon nhan Linux dudc
nén bang bzip2.

Trude khi ¢6 thé kiém tra thanh cong bang 1énh trén, ban phai c6 gpg di cai trong may,
tai va nhap chia khoa cong cong (public key) ciia may chi chita ma nguon nhan Linux ma
ban tai vé. Chi tiét huéng dan cho quy trinh nay & http://www.kernel.org/signature.html

Quy trinh tai ma ngudn nhan Linux va kiém tra thuc tinh ctia ma ngudn nay ¢ thé tém
tat bang mot vi du nhu sau:

Chuyén vao thu muc chita ma nguodn ctia may 6 /usr/src 1a noi thong thudng. Doi véi
phién ban nhan 2.6.x, ban c6 thé ding thu muc khac tly ¥:

$ cd /usr/src

Dung wget dé iy mot phién ban ma nguon tit server vé 6 dang .bz2

$ wget http://www.kernel.org/pub/linux/kernel/v2.4/1linux-2.4.26.tar.bz2

ding wget dé lay .sign ctia phién ban ma nguon vita dudc tai vé
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$ wget http://www.kernel.org/pub/linux/kernel/v2.4/1linux-2.4.26.tar.bz2.sign

Dung trinh gpg v6i tlly chon ~verify dé kiém thuc tinh clia ma nguf)n viia tai vé

$ gpg —-verify linux-2.6.10.tar.bz2.sign linux-2.6.10.tar.bz2

Ngoai phuong phap dung chit ky cho van dé kiém chiing thuc tinh ctia ma ngudn (khong
chi ma nguon ctia nhin Linux), ban ciing thiy rat nhiéu ndi trén Internet dung "MD5sum"
cho muc dich nay (cho dén nay, ma ngudn nhan Linux kernel ding chit ky dé kiém chtng,
khong ding MD5sum). Quy trinh kiém tra "MD5sum" chi don gian 1a mot quy trinh tao
mot "MD5sum" ti md nguon dudc tai vé trén may va so sanh két qua "MD5sum" nay véi
hd so "MD35sum" dudc tai vé kém v6i mi nguon. Néu "MD5sum" ban tao ra trén may
clia minh v6i ciing géi ma ngudn ma khong tring hop véi "MDSsum" nguyén thuy tai
vé tii server thi thuc tinh ctia phan mi nguon nay khong dang tin cdy. Cach t6t nhit 1a
chi nén tai ma nguon & nhiing dia chi phd bién va dang tin ciy. Cin than hon nita (really
paranoid), thi so sanh MD35sum v6i mot s6 méy chi chita ma ngudn khéac nhau.

Kiém tra thuc tinh ctia ma ngudn bang MD5 checksum kha don gian. Tién ich md5sum
c6 sdn han nhu trén moi ban phan phbi. Lénh tao MD5 checksum don gian 1a 1énh:

# mdS5sum <file_ can_kiém_tra>
s& tao ra 1 chudi chit va sb tuong tu nhu:
2fe2abfabcc3a33722b4dffe05714bec3 *<file_c§n_kiém_tra>.

Néu chudi nay tring véi chudi dudce cung cip chinh thic v6i ma nguodn thi ma ngudn nay
¢6 thuc tinh va dang tin cay.

6.4 Xa nén ma nguon

Tuy vio géi ma ngudn dudc tai vé thudc dang nén . gz hay .bz2 ma dung tién ich thich
hop dé€ xa nén. Nhu di tém tit trong phan 6.3 & trén, géi mi ngudn dudc chia trong
/usr/src (wget dudc chay sau khi c¢d vao /usr/src), cho nén ban phai 6 trong thu
muc nay trude khi thao tic cic budc ké tiép (khong thi cac bude ké tiép phai thém va
dudng dan dén noi chita géi ma ngudn). Pdi v6i phién ban nhan 2.6.x, ma ngudn clia
nhan Linux c6 thé dudc x4, chita va bién dich tit bat cit noi dau trén hé théng. Tuy nhién,
dé gitt cho hé thdng sach va thong nhit, ban nén git ma ngudn & /usr/src.

Néu g6i ma ngudn cb dang .gz thi dung:
S gunzip linux-2.x.xx.tar.gz

x.xx 12 bét cit phién ban nao ban tai vé. Sau d6 thuc hién tiép:
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$ tar xf linux-2.x.xx.tar
Lénh nay dung tily chon x dé xa (extract) va £ dé chi dinh file nao can dudc xa, ¢ ddy ho
s (file) can dudc x4 12 1inux—2.x.xx.tar.
Hai 1énh trén ciing c6 thé gdp chung lai nhu sau:
$ tar xfz linux-2.x.xx.tar.gz
1énh nay dung thém tiiy chon z dé ngam x4 nén .gz file "on-the-fly" trudc khi xa géi
tar.
Hoic c6 thé tao cling két qua bing cach khac nita:
S gzip —-dc linux-2.x.xx.tar.gz | tar xvf -
cum Iénh nay dung chuong trinh gzip d€ xa nén (tiy chon -d) ra stdout (tliy chon -c) va

"tee" né qua chuong trinh tar dé xa gbi tar ra "on-the-fly". Ca cach ndy va cach & trén
déu tién dung cho nhiing ai eo hep dung lugng trén dia.

Néu g6i ma ngudn cb dang .bz2 thi ding:

S bunzip2 linux-2.x.xx.tar.bz2

S tar xf linux—-2.x.xx.tar

Hai 1énh trén ciing c6 thé gdp chung lai nhu sau:
$ tar xfj linux—-2.x.xx.tar.bz2
1énh nay dung thém tly chon 5 dé ngdm xa nén .bz2 file "on-the-fly" trudc khi xa goi
tar.
Hoiic ¢6 thé tao cling két qua bing cach khic nita:
$ bzip2 -dc linux-2.x.xx.tar.bz2 | tar xvf -
cum 1énh nay ding chudng trinh bzip2 dé x4 nén (tliy chon -d) ra stdout (tly chon -c)

va "tee" né qua chuong trinh tar dé xa goi tar ra "on-the-fly". C4 cach nay va cach 6
trén déu tién dung cho nhiing ai eo hep dung ludng trén dia.

CA ba trudng hop déu cho két qua 1a mét thu muc ¢ tén 1a 1inux—-2.x.xx bén trong
thu muc /usr/src/.

Trong phan niy, ching ta chi dé cip dén trudng hop tai tron bd ma ngudn ctia nhan Linux
vé dé bién dich. Trudng hop di c6 ma ngudn cii hon ctia nhan Linux trén may va chi can
tai ban va 16i va "va" thi c6 quy trinh khac. Van dé ndy sé dé cap sau.
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6.5 Dung "config' nao thi thich hgp?

Chu hinh bién dich nhan Linux don gin 1a mot "text file" chiia cac bién voi gia tri Y
(Yes), N (No) hodac M (Module). Cac gia tri nay dudc xuit dung trong qua trinh bién dich;
chiing diing dé xac dinh nhing gi khong dudc bién dich, nhiing gi dudc bién dich va néu
dudc bién dich thi s€ theo dang nao.

Tuy vao cach sip xép ctia mdi ban phan phdi Linux, cAu hinh bién dich nhan Linux
nam nhiéu noi khiac nhau. HO so cAu hinh theo mic dinh ctia "vanilla" kernel nim &
Jarch/i386/defconfig (néu ding dong phan ciing IA32 néi chung), cac hd so ciu hinh
khac cho nhitng dong phan cting khac nim 6 Jarch/$ARCH/defconfig; trong d6 $ARCH
1a dong phan ciing ctia may. Néu ding cAu hinh mic dinh, khong chinh stia thi nhan s&
dudc tai bién dich tron bo theo gid tri mic dinh va chic hin, nhan nay s& khéng thich hop
cho ban (ngay ca néu né dudc bién dich thanh cong). Piéu nay di ngudc lai muc dich can
bién dich lai nhan Linux ngay t dau. Ban c6 thé ding ho so cau hinh nay dé khdi dau
va chinh stta gia tri cho thich hop. Pay 1a mét budc rat khé khin cho nhiing ai chua tiing
di qua giai doan nay va khong c6 sin mdt cau hinh bién dich nhan hoan chinh cho may.
Céu hinh cho nhan hién hitu trén may ciing c6 thé ndm trong thu muc /boot & dang
config—2.x.xx néu ban ding nhan do RedHat (ho#c dua trén RedHat) va mot sb ban
phan phbi khac cung cip. Ban cé thé an toan dung ciu hinh nay va chinh sita, loai bd cic
chi tiét (driver module) khong can ding. Néu hé thong da dudc bién dich nhan trudc day,
ban cé thé tim thiy ciu hinh bién dich nhan Linux cé tén 1a .config, dudc luu trong
thu muc <KERNEL_SRC> (ndi trudc ddy ma nguon ciia nhan dude x4 nén va bién dich).

7 Chinh cau hinh bién dich nhin Linux

7.1 Thanh phan ctia cau hinh bién dich nhin Linux

Thanh phan trong cAu hinh bién dich nhan Linux cho phién ban 2.4.x va 2.6.x ¢c6 mdt s6
diém tuong dong va di biét. Tuy nhién, quy trinh chon Y, N hoiic M cho cic modules van
nhu nhau. Budc chon lua va chinh liéu ciu hinh bién dich nhan Linux 13 mot budc mat
nhiéu thdi gian nhit, né cling 1a mot budc giy nhiéu trd ngai nhit néu chinh sta khong
hop 1y hoic thiéu sét.

7.1.1 Thanh phan ciu hinh bién dich nhan Linux phién ban 2.4.x

7.1.1.1 Code Maturity Level Options

Chon lya cia muc nay cho phép dung cac modules/drivers con ¢ trang thai "alpha" (tht
nghiém). Néu hé théng 1am viéc 12 mot mdy production, can tinh &n dinh cao thi nén tét
bd chon lua clia phan nay. Lam nhu thé s& tit bd rat nhieu modules/drivers thuéc dang
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"alpha" trong nhiing phan bén dudi. Néu mudn thit dung mot sd modules/drivers & dang
alpha thi nén cho phép phan nay (Y) va can than khi lua chon cic modules dugc bién
dich sau nay. Viéc chon lua cic "alpha" drivers & ché @6 mic dinh ciia cic nhén Linux
trong nhiéu ban phan phdi Linux 1a mot trong nhiing nguyén nhan chinh tao nén tinh
trang bat 6n dinh trén mot s6 hé théng Linux. Néu chon lua céc driver nay mot cach cn
than, co hoi va phai tinh trang bat &n dinh s& giam thiéu rd rét.

7.1.1.2 Loadable Module Support

Diy 1a chifc ning nong cbt ctia nhan Linux (loadable module). Nhu da dé cip ¢ phan
t6ng quan (phan 1), cic module c6 thé tai (loadable modules) 13 tién dung va linh dong,
cho nén ban gan nhu s& chon Y trong trudng hop nay. Trong trudng hdp ban can ding
module dudc viét thém bén ngoai nhan chinh thiic (3rd party modules), ban phai chon
"enable set version information on all modules symbols" trong muc nay. Néu ban can
bién dich tron b cic drivers thang vao nhan va khong ding modules (vi Iy do bao mat
chang han), ban c6 thé chon N ¢ ddy. Ban ciing phai chon "Y" cho tron b céc drivers
trong cAu hinh bién dich nhan dé thich hop véi chon lya "N" cho phan Loadable Module
Support nay.

7.1.1.3 Processor Type and Features

Phan nay c6 1& 12 phan tdi quan trong trong cau hinh bién dich nhan Linux. Déy 12 noi
dé chon diing CPU dang dung trén may. Ngoai ra con rat nhiéu chon lua khac nhau cho
van dén system scheduling, SMP (symetrical multi-processing) néu may c6 nhiéu CPU,
hd trg bd nhd 16n,.... Néu ban chon CPU 1a 1386 thi c6 18 s& khong c6 su ¢b vi 1386 1a
architecture chung nhét (ca Intel va AMD CPU déu chay véi chon Iua i386). Tuy nhién,
chon lua nay s& khéng dat hiéu ning tdi da va thich hdp cho ting loai CPU cu thé. Nén
chon diing CPU d€ bao dam hiéu ning ctia may va nhat 1a d€ tranh trudng hop khong thé
khdéi dong vao Linux sau khi cai nhan méi (vi loai CPU chinh dinh cho nhan khéng ding
v6i CPU c6 trén may hay néi mét cach ky thuat, instructions gitta nhan va may khong
dong bo).

7.1.1.4 General Setup

Muc nay cho phép chon Iua cic ting dung hd tr¢ cho nhiing thiét bi (cards) trén may
nhu ISA, PCI, PCMCIA va céc chiic ning thudc vé van dé quan tri ning luong cao cip
(Advanced Power Management).

7.1.1.5 Memory Technology Devices

Phan nay cho phép lua chon nhiing ting dung thiét bi lién quan dén bd nhd. Néu ban ding
cac thiét bi nhu mdy anh sb hoic céc loai compact flash thi ban nén chinh 1y phan nay
cho thich hop.
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7.1.1.6 Block Devices

Pay 1a mdt phan rit quan trong trong ciu hinh bién dich nhin Linux. N6 bao gom céc
chon lua cho nhitng thiét bi théng thudng va can thiét nhu dia ciing, dia mém, bing luu
trit cling nhu cic thiét bi diéu tac (controllers) cho cac cong song song® va RAID. Hau
nhu cdc chon lua trong muc ndy déu can thiét; dic biét 1a chic ning hd trg initrd cin
thiét d€ tai sin céac drivers can thiét & dang module trong qua trinh khdi dong may.

7.1.1.7 Multi-Device support (RAID and LVM)

Phan nay chuyén chi dén cac chiic ning can thiét cho hé thdng & cAp do6 mdy chi. Céac
chon Iua & diy hé tro nhiing thiét bi nhu RAID va LVM. Néu mdy clia ban hién dang
dung RAID va LVM thi khong thé bd qua phan nay trong qué trinh xac 1ap cau hinh bién
dich nhan Linux. Chon lua trong phan nay doi héi phai hiéu rd nhu cau dung nhiing cong
nghé thudc dang nay trén mdy. Néu may khong ding dén nhiing cong nghé niy, ban cb
thé an toan tit bd ching (dung N). Nén nhd, néu tit bd RAID trong phan nay thi phai tit
bd chon lua RAID trong phan "block devices" & trén dé tranh gip phai 16i bién dich sau
nay.

7.1.1.8 ATA/IDE/MFM/RLL support

Phan nay bao gom céc chon Iua va hd trg cho IDE va ATAPI diing trén céc thiét bi tuong
thich v6i PC’ (va trén nhi€u architecture khac hién c6 trén thi trudng). Hau het cac hé
thong can cac chiic ning ho trg trong phan nay.

7.1.1.9 Cryptography Support (CryptoAPI)

Pay 12 mdt phan kha méi va 1y thd trong ma ngudn ctia nhan Linux 2.4.x (chi dudc gidi
thiéu va cong bd trong cic phién ban sau niy cla 2.4.x). Phan nay cé nhiing lya chon
thudc vé vin dé "mé hoa" cho filesystem. Ban cé thé bién dich cic chon lua trong muc
nay va xu dung (hodc khong) trén may tuy y.

7.1.1.10 Networking Options

Pay 12 mot phan rat quan trong trong ciu hinh bién dich nhan Linux néu ban mubn
mdy ctia minh k&t nbi v6i mang. N6 bao gom cac chon lua cho ca hai chuén IPv4 va
IPv6. Pay ciing 12 mot phan hét siic phic tap, cho nén, dé cé thé hiéu rd va chon lua
ding cho hiéu ning t6i da clia may vé mit networking, ban nén tham khio cic tai liéu
vé mang Linux, it nhét 1a nén doc céc tai liéu kém theo trong mi nguodn nhin Linux &
<KERNL_SRC>/Documentation/networking/ (thudng la /usr/src/linux-2.x.xx/Documentation/networking/).

6 parallel ports
pc-compatible
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7.1.1.11 SCSI Support

Phan chon Iya cho SCSI it dudc nhiing ngudi ding binh thudng quan tim dén vi khong
mAy ai ding SCSI cho mdy con. Tuy nhién néu ban dung SCSI card (hoic SCSI built-in
trén bo mach chu (motherboard)) hoiac dung CDR/W qua IDE nhung chay 6 dang mo
phdng SCSI thi phai diéu chinh cac chon lua trong muc nay. Piéu quan trong can nhd,
néu khong dung tién dung initrd, khi chon lua SCSI cho mdt filesystem chay trén dia
SCSI ban phai bién dich truc tiép céc tiy chon cho SCSI vao nhan thay vi dung dudi
dang module. Néu khéng, nhan sé treo trong giai doan khdi dong vi module hd trg SCSI
chua dudc tai Ién trong giai doan nay.

7.1.1.12 Character Devices

Trong muc nay c6 khd nhiéu lua chon tip trung vao céc thiét bi nhu nbi tiép® va song
song®, thiét bi chudt®, joysticks (d€ choi games). Tt hoic md cac lua chon trong muc
nay thuong it tao anh hudng nghiém trong.

7.1.1.13 File Systems

Muc nay chita tron bd céc chon lua lién quan dén hé thong file (file system) va céac loai
file system dudc hd tro trén Linux (bao gdm FAT, FAT32, NTES, ISO cho CD-ROM....).
Cac file system phu trd nhu NTFS, FAT... ¢6 thé dudc bién dich nhu mdt module cho
nhén. Khong nén bién dich cic modules cho file system ding d€ "mount" trong giai doan
khdi dong nhu ext3, jbd ma nén bién dich thang vao nhan (Ly do tuong tu nhu di dé cap
trong phan "SCSI Support" & trén). Cach nay sé lam kich thudc nhan 16n hon nhung s&
an toan va don gian hon. Chic ning hd tr¢ initrd c6 thé dung dé tii cac modules can
thiét trong qué trinh khdi dong nhan Linux nhung phai nhé bit chic ning nay 1én trong
phan thiét bi dang block''. Pay 1 vin dé tiy chon ciia ting c nhan.

7.1.2 Thanh phan cau hinh nhin Linux cho loat nhan 2.6.x

7.1.2.1 Code Maturity Level Options

Phan nay tudng tu nhu di dé cip 6 trén cho nhan 2.4 x.

7.1.2.2 General Setup

Phan nay tuong tu nhu da dé cip 6 trén cho nhin 2.4.x.
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7.1.2.3 Loadable Module Support

Phan nay tudng tu nhu di dé cip & trén cho nhin 2.4 x.

7.1.2.4 Processor Type and Features

Phan nay tudng tu nhu di dé cip & trén cho nhan 2.4 x.

7.1.2.5 Power Management Options

Phan nay tuong tu nhu di dé cip & trén cho nhan 2.4 x.

7.1.2.6 Executable File Formats

Diy 12 mot muc riéng biét trong cu hinh bién dich nhin ciia loat nhan 2.6.x. Néu ban
quan tam dén "a.out", "elf" va "misc", nén nghién ctiu ky phan nay qua cac tai liéu
kém theo v6i ma nguodn nhan, dat biét cho cac tién dung cua "mi sc" ( <KERNEL_SRC>/Documentation/mono.

<KERNEL_SRC>/Documentation/binfmt misc.txt, <KKERNEL_SRC>/Documentation/filesystem/proc.txt)

7.1.2.7 Device Drivers

Pay 13 mot muc mdi trong phan cau hinh bién dich nhin cta loat nhan 2.6.x. Thét ra
device drivers ndm réi rdc khip noi trong cAu hinh bién dich nhan cia loat nhan 2.4.x. O
loat nhdn 2.6.x, moi van dé lién quan dén "device drivers" dudc gom lai trong cling mot
nhém. Céc chon lua thudce vé cac thiét bi nhu card db hoa®, card 4m thanh®, USB, SCSI
va van d& hiéu chinh chiing déu tip trung & day.

7.1.2.8 File Systems

Phan nay tudng tu nhu di dé cip 6 trén cho nhan 2.4 x.

7.1.2.9 Security Options

Phan nay danh riéng cho céc vin dé vé bdo mat cia nhan. Cho dén nay van con dang
phat trién, tuy nhién, diy 13 phan day htia hen cho mot nhan Linux mang tinh bio mat
cao.

7.2 Dieu chinh cau hinh bién dich nhin Linux

Sau ddy 1a mot s6 phuong phap dé xac 1ap ciu hinh bién dich nhén Linux.

12 graphic card
13 sound card
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7.2.1 Cac cong cu dé€ xac lap cau hinh

Nhu da dé cap & phan 6.5, mic dinh cAu hinh bién dich nhin ndgm ¢ . /arch/i386/defconfig.
Khi khéi dong mot cong cu (config tool) nd s€ tu dong doc va dung ndi dung cua file
ciu hinh mic dinh nay trudc khi ban chinh stfa.

b€ chinh cau hinh bién dich nhan Linux, chuyén vao thu muc chta ma nguon cua nhan
(da xa nén):

S cd /usr/src/linux-2.4.26

vi du niy ding nhin cé s6 hiéu nhin 2.4.26 - xem lai phan x4 nén & phan 6.4) va viéc
dau tién rat nén lam do6 la chay Iénh:

$ make mrproper

Khong ké ban dung ban phin phdi Linux nao va phién ban nhin Linux nao, ban nén
chay 1énh nay trude khi thuc hién quy trinh bién dich lai nhan. Target "mrproper” dung
dé xo4 hét tat ca nhiing gi con "vdr vudng" trong cic thu muc chifa ma ngudn ctia nhan
Linux d€ chic chin rang ma ngudn trude khi dudc bién dich phéi ¢ tinh trang "sach sé".

C6 ba phuong tién "config" phé bién cé thé dung dé chinh ciu hinh bién dich nhan Linux.
Sau khi chuyén vao thu muc /usr/src/linux-2.4.26, ban c6 thé chon mot trong ba
cach sau:

e make config

¢ make menuconfig
e make xconfig
Trong do:

e make config 13 phuong tién don gian nhét va khong doi héi thém bét cit thu vién nao
khéc d€ chay cong cu ndy. make config sé dua ra mot loat cAu hdi va sau khi nhan
dudc cu tra 18i cta ban (Y, N, M nhu di ndi 6 trén sau khi ban nhin phim Enter,
xdc nhan cdu tra 16i cia minh), n6 sé hinh thanh mdt cAu hinh bién dich nhan Linux.
Nhudc diém ciia phudng tién nay 1a & chd, néu ban 13 tra 10i sai (chon Y, N hoic M
va g phim Enter), ban khong thé quay ngudc lai dé diéu chinh ma phai bat dau lai
tif dAu. Phuong tién "make config" niy chi tién 10i cho nhiing ai rat kinh nghiém
va ndm ré minh can gi trong cAu hinh bién dich nhan. N6 ciing tién Igi cho quy trinh
chinh ciu hinh bién dich nhan tit xa (qua giao dién dong 1énh (console) va khong
dung dudc giao dién dd hoa vi ly do gi d6). Sau khi hoan tit cic cau hoi, cong cu
nay s& luu trit mot cAu hinh bién dich nhan (dudc Iuu & dang . config trong thu muc
chtta ma ngudn ciia nhin Linux) va san sang cho budc tao céc file phu thudce cho viéc
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bién dich nhan. Néu ho s0 . config di c¢é tit 1an bién dich trude, nd sé bi viét chong
1€n 6 giai doan nay.

make menuconfig ning cip 1én mot mic cao hon so véi make config. Cong cu
nay can thu vién va cac binaries "ncurses" dé tao giao dién d6 hoa (GUI) don gian.
V6i cong cu nay, ban c6 thé diéu chinh lai cc chi tiét tuy thich ma khong phéi bat
dau lai tit dau (néu 13 chon sai) nhu ding make config. Vdi giao dién don gian
ndy, ban c6 thé di chuyén, thay d6i cac chon lua bing cich ding cic phim mili tén
(1én xudng), chon Y bing phim Y, chon N bing phim N va chon M bang phim M.
V6i cong cu ndy, ban ciing ¢ thé tdi mot ciu hinh bién dich nhan ¢ sin (da lam tir
trudc va da bién dich thanh cong chang han) ma chang phai di xuyén qua moi chon
Iwa d€ hinh thanh mdt cAu hinh bién dich nhin méi. Mot dic tinh clia cong cu nay 1a
n6 chita "tro gidp ngi canh"* (phan gitp dd hodc thong tin cho ting muc trong qui
trinh diéu chinh ciu hinh). Néu ban khong nim r6 gia tri hodc tac dung ctia module
nao d6, bd phan tr¢ gitp nay chic chin s& hitu ich. Sau khi da hoan thanh cac chon
Iura, ban ¢ thé luu trit mot ban cAu hinh trén mdy d€ lan sau dung lai. 0 giai doan
niy, mdt ban ciu hinh dudc luu lai (¢6 tén . config trong thu muc chifa ma ngudn
ctia Linux) va sin sang cho budc tao cac file phu thudc cho qua trinh bién dich nhan.
Tuong ty nhu "make config", néuhd so .config di ton tai tit 1an bién dich trudc,
no6 sé bi viét chong 1én.

make xconfig cé 18 13 phuong tién dudc dung rong rdi nhat, nhat 13 cho nhiing hé
thong chay X Window. make xconfig can tron bd thu vién Qt va X Window dé tao
cac giao dién do hoa's. Cac chon lua va cach di chuyén trong giao dién nay hoan toan
gidng nhu trudng hop ding menuconfig va thém mot kha ning nita 1a c6 thé ding
chu6t® dé chon. Néu ban can bién dich lai nhan va c6 thé dung X Window thi nén
dung céng cu xconfig ndy vi nd dé dung nhat.

Trén cac phién ban nhan Linux 2.6.x con ¢6 thém make gconfig. Tuong tu nhu make
xconfig, "gconfig" cling tao giao dién cau hinh do hoa nhung nd dua trén thu vién
Gtk.

7.2.2 Mot s diém can chi y trong giai doan hinh thanh ciu hinh bién

dich nhan

Dung ciu hinh bién dich nhan c¢6 sin va diéu chinh cho thich hop véi nhu ciu ciia
minh. Néu ban ding ban phin phbi ctia RedHat, cAu hinh bién dich nhén cé trong
thu muc /boot & dang config-<KERNEL_VERSION> (hd so cAu hinh ndy ti cdc
nhin do RedHat cung cip). D& dung cu hinh bién dich nhan nay, ban c6 thé dung
make menuconfig hofic make xconfig dé tai cAu hinh nay lén va diéu chinh theo

14 help
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¥ mudn. Thit ra khéng ¢ bat ci tai liéu ndo cd thé gii thich cin k& tiing chon lua
cho mdi cAu hinh may ca. O miic do bién dich lai mot nhan, ban cin hiéu cAu hinh
mdy va nhiing chon Iua trong mot cau hinh dén mic d6 c6 thé quyét dinh chon lua
nhing gi cho thich hop. Ban phan phdi Debian ciing lvu trit cic ciu hinh bién dich
nhan trong thu muc /boot tuong tu nhu ban phan phbi RedHat. Cac ban phan phdi
khéc c6 mot s6 diém tuong dong va di biét, ban nén tham khao thém cic hudng dan
cu thé cho ban phan phéi minh dang ding.

Luu trit cAu hinh bién dich nhan cho 1an bién dich k& tiép. Néu vi Iy do gi d6 khién
giai doan bién dich nhin bi hdng, ban can xem xét doan bdo 15i sau cung khi trinh
dich" thoat ra véi "tinh trang khong thanh cong" (exit status is not 0). Thong thudng
trinh bién dich thoat ra ntta chiing vi cach chon lua ciu hinh bién dich nhéan c6 nhiing
diém khong thich hop va thod man (lién hé nhau). Nhiing 16i dudc bio trén console
gitip ban xéc dinh truc triic ndm trong khu viic nio ctia ciu hinh bién dich nhan. Ban
chi can tai ho so bién dich da dugc luu trit 1an cubi cing 1én va vio thang khu vuc bi
su cO dé xem xét va diéu chinh, thay vi phai thiét 1ap tit dau dé tranh gip nhing 16i
khac. Mbi khi diéu chinh va thay ddi cAu hinh bién dich nhan, ban lai tiép tuc luu lai
mot ban va dit tén cho né mdt cach hop 1y (vi du kernel-2.4.26-1 cho ciu hinh thit
nhat, kernel-2.4.26-2 cho ciu hinh thé nhi.....).

Néu ban dung mdt nhin "vanilla", ma ngudn nhan dudc tai vé tit http://sources.redhat.
com/bzip2/kernel hodc cic mdy chii mirror (bai viét nay tip trung chii yéu vao nhan
"vanilla"), sau khi hoan thanh bu6c make config hodc make menuconfig hoac
make xconfig, cau hinh bién dich nhan da dudc ban diéu chinh va chon lua s& duoc
Ivtu trif 6 dang 4n" & . /. config (cac hd so va thu muc bit dau bang ddu cham . dudc
xép loai 12 file an, chi ¢6 1s -la mdi thdy ching). Lan ké tiép, sau khi chay mét
trong sO 1énh trén va tiép nhin cac thay ddi thi cAu hinh bién dich nhén lai tu dong
viét chong 1én . /. config. Cho nén, ban ¢ thé luu trit hd so . /. config thanh mot
ho so ¢6 tén khéc trude khi didu chinh va chon lua 1an ké tiép.

Ngoai cac Iénh make config, make menuconfig, make xconfig hodc make
gconfig (cho loat nhan 2.6.x), ban con c6 thé dung mot 1énh khac cho ca ker-
nel 2.4.x va 2.6.x la: make oldconfig. Lénh nay la mot truong hop dic biét dung
d€ doc va dung cic tlly chon di c6 sin trong . /.config ma khdng cho ban co hoi
dé diéu chinh va chon lua. Trudng hdp nay rat tién I6i néu ban da diéu chinh va chon
luya thanh cong mot ciu hinh bién dich nhin cho minh.

Phién ban nhin 2.6.x con c6 bon farget cho budc nay:

compiler
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e make defconfig: tao mét cau hinh bién dich nhdn mdi v6i ché d6 mic dinh cho tat
ca chon lua

e make allmodconfig: tao mot cAu hinh bién dich nhan méi véi ché d6 chon lua cic
modules khi c6 thé dugc

e make allyesconfig: tao mot ciu hinh bién dich nhan méi véi ché do tiép nhin yes
(Y) cho tat ca chon lua

¢ make allnoconfig: tao mot ciu hinh bién dich nhan méi véi ché dd tiép nhan N cho
tAt c4 chon lya. Ché d6 nay sé tao ra mot nhan rit nhd va don gian.

Hiém khi ban diéu chinh mét cu hinh bién dich nhan Linux l1an diu ma khéng hé bi 15i
trong khi bién dich. Cach luu trit tiing cau hinh cho mdi 1an hiéu chinh 1a cach tot nhit
dé bao dam "15i" 1an trudc sé khong tai dién. Néu ban chi don gian ding cau hinh bién
dich nhan cé san (nhu RedHat Linux chiia trong /boot) va khong diéu chinh gi c thi
ngoai muc dich va 13i, 16i ding nay chiang c6 tic dung gi vé mit ning cao hiéu ning ciia
may.

8 Cac budc bién dich

8.1 Budc tao dependency, don dep va tao nhan

Budc nay c6 thé chay ba Iénh:

# make dep
# make clean

# make bzImage

hodc gom chung lai thanh mot nhom:

# make dep clean bzImage
Néu ban chay dep, clean va bzImage riéng biét thi phai trong chiing khi nao 1énh thit
nhit hoan tit d€ tiép tuc chay 1énh thi nhi va tiép theo. Néu ban chay ba 1énh mdt luot

thi 1énh thi nhi tu dong ndi tiép 1énh thit nhit va 1énh thi ba ndi tiép 1énh thi nhi. Ban
khong can phai chd ddi.
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e budc "dep" 12 budc tao dependencies va cac file bao gdom" can thiét cho viéc bién
dich nhan. Budc nay c6 thé mét nhiéu phiit, tiy vao CPU ctia tiing may. Doi véi loat
nhan 2.6.x, budc nay khong can thiét nita.

e sau khi xong budc "dep", budc "clean" dung dé€ don dep tit ci nhiing objects vun
viit, khéng con can thiét vi qua trinh tao file phu thudc di hoan tat & trén.

e budc ké tiép "bzImage" 1a budc tao nhan. Pay 1a budc hét stc quan trong trong ba
budc. Néu c¢b su cb gi xay ra thi phai quay lai diéu chinh cu hinh bién dich nhan
va thuc hién lai cic budc "make dep", "make clean" trd lai (cAn phéi chay mot
s6 1énh don dep trude khi make dep clean bzImage trd lai, van dé niy sé dudc
de cap trong phan 10). Trén mdy chay Athlon Thunderbird 1.4Ghz, toi mét ching 10
phiit @& hoan thanh budc nay. Trén mot may Pentium 233MMX cii, t6i mat hon 40
phut méi hoan thanh budc tao kernel image.

Néu ba budc trén hoan toan thanh cdng, ban cd thé tim thdy nhin® nim trong thu muc
./arch/$ARCH/boot, trong d6 $ARCH 1a dong phan ctng cia nhin ban mubn bién
dich. Néu may ban thudc dang i386, ban sé tim thdy nhan trong . /arch/i386/boot.
Nhan nay da dudc tao ra nhung chua dude cai ¢ budc nay, nd chi luu trong thu muc trén
cho céc budc vé sau.

That ra c6 thé tao nhiéu dang "kernel image". Dang kernel image dudc tao tit "make
bzImage" 12 dang pho bién nhat hién nay vi né nén kernel image tot nhat va thich hop
v6i hau hét cac loai may.

Ban ciing c6 thé ding:

# make zImage

make zDisk hoic make zLilo dé tao kernel image néu kernel du kién rit nhd va
khong can ki thudt nén cao do nhu "bz". Dung cic dang niy ciing thich hdp trong trudng
hop mdy clia ban qua cii va c6 thé c6 su ¢b vii "bzImage". Chi can nim mdt cach khai
quat nhu sau:

e Phan bz hoic z di trudc cic image 6 trén chi dinh cho loai nén ndo dudc ding véi
kernel image.

e Phan Image hoic Disk hoic Lilo chi dinh cho "loai" kernel image.
e Kernel image nay dudc xa nén "on-the-fly" trong qua trinh boot vao Linux sau nay.

Xuyén qua ba budc S trén, ban s& thiy vo sb thong diép chay trén console (6 kernel 2.6.x
thong diép chay trén console it hon rat nhieu). Bt ct 16i nao (error) dudc bao trong budce

19 includes

20 kernel image
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nay déu phai diéu chinh ciu hinh bién dich nhan va tré lai budc "make dep". Cho dén
giai doan nay, 1y do gy ra 16i thudng 1a:

e d06 nghé dung dé bién dich khong diing phién ban (xem phan 4.1 va 4.2 cho loat nhin
nay ban dang bién dich)

e diéu chinh sai hoic thiéu mdt s6 chon lua nao dé trong cAu hinh bién dich nhan. Xem
16i bao trudc khi compiler thoat ra d& xac dinh 16i nay thudc phan nao trong cu hinh
bién dich nhan ma chinh lai cho thich hop, nén dung phuong phap tai va luu trit cAu
hinh bién dich nhan di dé cép trong phan 7.2.2 é trén.

e chu hinh médy qua thip (memory / diskspace) khong di dé thuc hién ba budc & trén.
Néu gip su cb nay, nén nang cip may hoic diung mdt may khac dé build kernel cho
may nay.

Loat nhin 2.6.x don gian hoa chi v4i mdt target "make all". Target nay bao gom ludn
phan "make modules" trong budc 8.2 ké tiép.

8.2 Budc tao modules va cai modules

Budc nay c6 thé chay hai 1énh:

make modules

make modules_install

hodc gom chung lai thanh mot dong:
make modules modules install

Diém khac biét gitta cach chay hai 1&énh riéng biét hoiic chay chung mot dong 1énh & day
nam 6 chd:

e ban c6 thé chi mudn bién dich modules cho kernel ma khéng mudn cai (install) trén
may ngay sau khi cac modules dudc bién dich xong,

e hoac ban chi muon bién dich modules trén may nay roi s€ mang qua may khac deé cai.

Thong thudng "make modules modules_install" di chung vi it ngudi build mod-
ules trén mot mdy rdi mang di cai trén mot may khac. Néu chay hai 1énh nay mot ludt,
ban phai chay & ché d6 "super user" khong thi modules khong install dudc vi chi ¢6 root
(super user) mdi c6 thé "install" cic modules vita dudc bién dich. Néu ban tich roi hai
1€nh trén thi cac 1énh tach roi nhu sau:

S make modules

chay bing user account binh thudng
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# su
[enter password]

chuyén sang che do "super user"

make modules_install

cai modules vua bién dich xong.

Budc "make modules" la budc bién dich va tao ra cac modules (ma ban da chon ¢ dang
M trong qué trinh chinh 1y cAu hinh bién dich nhan). Cac modules di dudc bién dich s&
dudc luu trit trong cac thu muc thich ng véi tiing nhém "drivers" trong ciy ma ngudn
(kernel source tree). Giai doan nay 1a giai doan bién dich lau nhat trong tron bd qua trinh
compiler thuc su bién dich ma nguon ciia kernel. Trén mdt mdy chay Athlon Thunderbird
1.4Ghz, budc nay mat ching 25 phit. Trong khi dé cing sb ludng modules can bién dich
chay trén mdy Pentium 233MMX mét chiing trén 4 gid dong ho.

Budc "make modules_install" sé "cai" cac modules vua dudc bién dich vao thu muc
/1lib/modules/<kernel_version>. Néu liét ké thu muc nay (Is), ban sé thiy it nhat
mot thu muc chita modules cho kernel dang chay trén mdy hodc nhiéu thu muc cho nhiéu
phién béan kernel trudc ddy (c6 tit quy trinh cip nhit kernel bang rpm hoic quy trinh nio
d6 tuy theo ban phan phdi, hoic ti quy trinh bién dich kernel tuong tu nhu bai viét nay).
Khi boot Linux bang mdt phién ban kernel nao dé c¢é trén mdy, cic modules thudc kernel
nay (trong thu muc thich Gng véi kernel version) s€ dudc ting tai.

Db6i v6i loat nhan 2.4.x, ban c¢é thé tham khao chi tiét thong tin vé modules, cich
bién dich modules tdng quit va cach xit dung modules (thudc user space) trong ho so
./Documentation/modules.txt thudc ma nguon kernel ban du dinh bién dich.

Dbi véi loat nhin 2.6.x, ban c¢6 thé tham khao chi tiét thong tin vé modules, cich bién
dich modules tdng quat va cach xt dung modules (thudc user space) trong ba hd so ./Doc-
umentation/kbuild/modules.txt, ./Documentation/networking/net-modules.txt va ./Docu-
mentation/sound/oss/README.modules thudc ma ngudn kernel ban du dinh bién dich.
Riéng vdi loat nhan 2.6.x, budc "make modules" c¢6 thé thuc hién tif "make all" va budc
"make modules_install" chi thuc hién riéng (6 ché do super user) dé cai cic modules da
dudc bién dich.

8.3 Tach réi ma nguon va ho sé output trén loat nhan 2.6.x
Néu ban dang dung loat nhan 2.4.x thi khong can tham khio thong tin ctia muc nay.

Nhiing thoéng tin trong muc nay chi gidi thiéu thém mét sb tién ich hitu dung cho quy
trinh chuin bi va bién dich nhan 2.6.x.
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8.3.1 "make help', mét tién ich méi trén loat nhan 2.6.x

Ngoai nhitng diém khac biét trong cic make target da dudc dé cip 6 phan 8.1 va 8.2, trén
loat nhan 2.6.x, ban c6 thé xi dung mot tién ich kha hay ma kernel 2.4.x khong c6 d6 1a
phan "help" trudc khi "make" ma ngudn ctia nhan Linux. TAt nhién ban phai chay 1énh
nay sau khi vao trong thu muc chita ma ngudn nhan Linux:

S cd /usr/src/linux-2.6.6

dung kernel 2.6.6 trong truong hop nay

$ make help

s€ cho thong tin trg gitip nhu sau:

bash-2.05b$ make help
Cleaning targets:
clean - remove most generated files but keep the config

mrproper — remove all generated files + config + various backup files

Configuration targets:

oldconfig — Update current config utilising a line-oriented program
menuconfig — Update current config utilising a menu based program
xconfig — Update current config utilising a QT based front-end
gconfig - Update current config utilising a GTK based front-end
defconfig - New config with default answer to all options

allmodconfig - New config selecting modules when possible
allyesconfig - New config where all options are accepted with yes

allnoconfig - New minimal config

Other generic targets:

all - Build all targets marked with [*]
* vmlinux — Build the bare kernel
* modules — Build all modules
modules_install - Install all modules
dir/ - Build all files in dir and below
dir/file.[ois] - Build specified target only
rpm - Build a kernel as an RPM package
tags/TAGS — Generate tags file for editors
cscope — Generate cscope index

Documentation targets:
Linux kernel internal documentation in different formats:
sgmldocs (SGML), psdocs (Postscript), pdfdocs (PDF)

htmldocs (HTML), mandocs (man pages, use installmandocs to install)

Architecture specific targets (1386):

* bzImage - Compressed kernel image (arch/i386/boot/bzImage)
install — Install kernel using
(your) ~/bin/installkernel or

(distribution) /sbin/installkernel or
install to $(INSTALL_PATH) and run lilo
bzdisk — Create a boot floppy in /dev/£d0
fdimage — Create a boot floppy image
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make V=0|1 [targets] 0 => quiet build (default), 1 => verbose build
make O=dir [targets] Locate all output files in "dir", including .config

make C=1 [targets] Check all c source with checker tool

Execute "make" or "make all" to build all targets marked with [*]
For further info see the ./README file
bash-2.05b$

Thong tin trén cho thiy "Makefile" chinh cta loat nhin 2.6.x bao gdbm cic muc tiéu
(target) bién dich khi chay make help. V§i thong tin ndy, ban c6 thé chon cac target make
theo y mudn ma khong phai kiém tra trong "Makefile" nhu véi loat nhan 2.4.x (loat nhan
2.4.x khoéng c6 "make help" nhu loat nhan 2.6.x va loat nhan 2.4.x khéng cé nhiéu
make targets nhu loat nhin 2.6.x). Diém dit biét cAn quan tdm 1a ba chon lua cudi trong
thong tin "make help" cung cip:

make V=0|1 [targets] 0 => quiet build (default), 1 => verbose build
make O=dir [targets] Locate all output files in "dir", including .config

make C=1 [targets] Check all c source with checker tool

Mot trong nhitng chon lua quan trong 6 déy 13 né cho phép ban luu trit tron b cac ho so
output trong qua trinh bién dich vao mot thu muc riéng biét thay vi chita chung véi ma
nguon cua kernel.

8.3.2 Tach rdi ma nguodn va output files

Loat nhan 2.6.x cho phép ban tich roi ma ngudn ctia kernel va cac hd so output dudc tao
trong qué trinh compile, cic hd so 4n* nhu .config, .depend.... trong cic budc dé cip &
phan 7 va 2?2 ciing s& dudc luu trit ¢ thu muc nio ban mudn ding cho output files. Véi
phudng tién niy, ma nguon va cic ho so output s& khong xen k& chung. Diém quan trong
can nhé 1a khi da dung chon lua nay thi phai ding cho cac bude "make" khac trong sudt
qua trinh bién dich. Vi du, ban cé thé khdi dau bing:

# make O=/path/to/output xconfig
thi cac budc ké tiép sé& 1a:

# make O=/path/to/output all
# make O=/path/to/output modules_install

target "all" bao gom "dep, clean, bzImage, modules". Chay 1énh nay bang super user dé
cai modules cua kernel.

9 Cai dat nhan

Phan nay gidi thiéu hai cach cai nhan vita bién dich va chinh dinh boot loader.

2l hidden
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9.1 Cai di:lt vOi "make install"

It ngudi ding dén chiic ning "make install" ndy vi mot sb ban phan phdi khéng cd
cac tién ich can thiét d€ thuc hién tron ven budc niy. "make install" tién 10i va an
toan hon cai bing tay vi né thao tic cic budc can thiét dé thiét 14p nhan mdi trén hé
thdng. Cic budc nay bao gdbm quy trinh luu trit nhan cii (trong thu muc /boot), copy
nhan méi, copy System.map mdi, diéu chinh boot loader configuration (1ilo.conf
hodc grub.conf) va cap nhat boot loader.

Budc "make install" dua trén hd s0 Makefile Vv install.sh, mdt shell script
thudc thu muc . /arch/$ARCH/boot. Shell script install.sh "goi" mdt sb shell script
khac nhu /sbin/installkernel va /sbin/new-kernel-pkg, ngoai ra cac shell
scripts nay con dua vao mdt binary ¢ tén 1a "grubby" d€ tao thong tin trong grub . conf
néu ban ding GRUB. Céc shell scripts "installkernel" vd "new-kernel-install”
thudc gbi mkinitrd ciia RedHat, cac ban phan phdi khac ¢ nhiing ing dung tuong tu.
Néu ban phan phbi ban ding khéng cé géi tuong tu, ban phai cai kernel biang tay (phan
9.2) hoi#ic tao cic script tuong tu dé thuc hién budc ndy. Trong khuon kho gidi han cla
bai viét, t6i khong di sdu vao van dé tao céc script tién ich.

Pé€ cai nhan Linux méi, ban chi don gian chay 1énh make install & ché do super user
tf trong thu muc chita ma nguon ctia nhin Linux kernel. Sau khi hoan tit budc "make
install" ban nén kiém tra lai cau hinh cta trinh khdi dong® trén may va chay cac 1énh
tuong tGng (néu can) dé chinh dinh trinh khdi dong cho chinh xéc.

9.1.1 Ddi véi GRUB

Vi du ban c6 hai phién ban nhan trén may 2.4.20 (phién ban dang chay) va 2.4.26 (phién
ban vira dudc bién dich). Sau khi chay "make install", grub.conf ¢6 ndi dung nhu
sau:

default=1
timeout=20

splashimage= (hd0, 0) /boot/grub/splash.xpm.gz

title Linux (2.4.26)
root (hdO,0)
kernel /boot/vmlinuz-2.4.26 ro root=/dev/hdal
initrd=/boot/initrd-2.4.26.1img

title Linux (2.4.20)
root (hd0,0)
kernel /boot/vmlinuz-2.4.20 ro root=/dev/hdal
initrd=/boot/initrd-2.4.20.1img
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e Chi tiét can chd y 1a bién default. Trong vi du trén, ban c¢6 hai nhan trong cau hinh
GRUB cho céc phién ban 2.4.26 va 2.4.20. Néu ban mudn khdi dong nhan 2.4.26
theo mic dinh thi gi tri cia default phai la 0 (grub dém thit tu cic nhan ti 0).
Khi chay "make install,cic tiénich ctia "install" tu dong dua vao cic chi tiét
thudc kernel méi vao ciu hinh GRUB. Tuy nhién, gia tri default van giit & gia tri chi
dinh cho nhén hién dang hoat dong trén may. Ban can chinh gi4 tri nay dé budc trinh
khdi dong tai 1én phién ban nhan mdi. Mot chi tiét hét siic quan trong ban can chi y
13 gid tri root (hdx,Y). Néu GRUB di dudc cai trong lic cai dit hé théng tit CD
va di hoat dong hoan chinh, ban khong nén thay ddi gi tri nay. Gia tri nay chi can
thay d6i néu ban thém dia ciing va thay d6i cic phan ving® trén may.

e sau khi chinh dinh va luu trit grub. conf thich hdp, ban chi can khéi dong lai may.
Néu ban ding GRUB lam trinh khdi dong thi cong tac bién dich lai nhan Linux hoan
thanh & day.

e giai phap phong bi: trudng hop khéng thé boot vao nhian mdi rat don gian néu dung
GRUB lam trinh khdi dong. Ban chi can thém mot dong fallback 1 vao cAu hinh
grub.conf la di. Tiy chon nay cho GRUB biét néu ding "default=0" dé khdi
d6ng nhan mdéi nhét (2.4.26 trong vi du nay) nhung khong thanh coéng vi 1y do nao
d6 thi thi khoi dong lai v6i nhan cii hon (2.4.20). Xem thém & phan 10 néu khong thé
khéi dong dude vao Linux vi trinh khéi dong bi hong.

9.1.2 Péi véi LILO

Vi du ban c6 hai phién ban nhan trén may 2.4.20 (phién ban dang chay) va 2.4.26 (phién
ban vua duge bién dich), sau khi chay "make install", 1ilo.conf ¢6 ndi dung nhu
sau:

prompt

timeout=50
default=linux
boot=/dev/hda
map=/boot /map
install=/boot/boot.b

message=/boot /message

image=/boot/vmlinuz-2.4.20
initrd=/boot/initrd-2.4.20.1img
root=/dev/hdal
label=1inux-2.4.20

read-only

2 partitions
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image=/boot/vmlinuz
initrd=/boot/initrd-2.4.26.img
root=/dev/hdal

label=1inux

read-only

chi tiét cAn chi y 13 bién default. Trong vi du trén, ban c6 hai nhin trong cu hinh
LILO cho cic phién ban 2.4.26 va 2.4.20. Néu ban mudn khdi dong nhéan 2.4.26 thi
gia tri clia default phai 1a gid tri 1abel (nhdn) thudc nhin nao ban mudn ding.
Trong truong hdp nay, nhan (label) c6 gid tri 1a 1inux chi dinh cho nhan 2.4.26.
Khi chay "make install", cic tién ich clia "install" dua vao cédc chi tiét cla
nhan méi vao ciu hinh LILO. O ddy vmlinuz la lién két bifu tuong® clia hd so*
vmlinuz-2.4.26. Ban nén kiém tra lai gi4 tri de fault dé bao dam trinh khéi dong
s€ tai nhan vua bién dich khi khdi dong.

sau khi chinh dinh va luu trif 1ilo.conf theo ¥ mudn, ban phai chay 1énh:

# /sbin/lilo

va chd ¥ trudng hop hé théng bao 15i trong budc cai lilo 1am trinh khdi déng. Néu c6,
diéu chinh cho chinh x4c va thuc hién lai 1énh trén. V6i vi du trén, ban s& thay hién
thi két qua nhu sau:

Added linux*
Added linux-2.4.20

Nhan nao di kém véi ddu hoa thi (*) 12 nhan s& dude khdi dong theo méc dinh.

v6i LILO, gidi phap don gian nhit dé phong trudng hop khong thé khdi dong vao
nhan m6i mang tinh tam thoi. Trude khi khéi dong lai may dung 1énh sau:

# /sbin/lilo -R linux
10i chay
# reboot
Nén nhé céc 1énh trén dudc dua ra nhu mot vi du cho nhén 2.4.20 va 2.4.26 véi cu

hinh khdi dong nhu trén. Ban phéi diéu chinh ding phién ban nhan ma ban dang bién
dich.

Lénh thit nhit cho LILO biét 1an ké tiép may khdi dong lai thi thi ding nhan 2.4.26.
Néu khong thanh cong thi khong 1iy nhan 2.4.26 1am nhan mic dinh va 1an boot ké
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tiép sé dung nhan 2.4.20 (nhin nay chic chan phai 1am viéc dudc vi n6 di ding dé
bién dich nhan 2.4.26).

e L&nh thi nhi chi don gian ra Iénh cho may khdi dong lai.

e Néu ding 1énh "/sbin/lilo -R linux-x.xx.xx" va khéi dong vao nhan méi
thanh cong thi ban can chi dinh cho nhan x.xx.xx 1am nhin mic dinh rdi méi chay
"/sbin/lilo —v" nhu da ndi § trén (trong phan bién "default" cla 1ilo.conf).

9.2 Ciac budc cai diit bang tay

Céc budc cai dit "bang tay" tudng tu nhu cic budc "make install" d trén nhung dudc
thao tic "bdng tay". That ra quy trinh ndy rat don gian, diéu ban can luvu ¥ 13 phai thuc
hién chinh x4c dé tranh nhiing tré ngai trong budc ndy va trong giai doan khéi dong vao
nhan méi.

9.2.1 Tao initrd

Trudng hop ban bién dich cic drivers quan trong & dang modules cé lién hé dén quy
trinh khoi dong cta Linux (nhu SCSI driver, RAID driver, cac loai filesystem ma root
filesystem ding nhu ext3, jbd...) thi chic chin ban phdi can dén initrd®. Muc dich
chinh ctia initrd Ia tii sin cic driver can thiét cho nhin trong qua trinh khéi dong.
Néu khéng mudn ding initrd, ban phai bién dich cac driver truc tiép vio nhan?. Nén
chd y mot sd ban phan phdi Linux khéng ding initrd. Ho khuyén khich bién dich cic
driver 1ién hé dén quy trinh khéi dong truc tiép vao nhan. Mubn tham khao thém chi tiét
vé RAM disk cho trudng hop niy, xem <KERNEL SRC>/Documentation/ramdisk.txt.

Quy trinh tao initrd rit don gian, chi can chay Iénh:

# /sbin/mkinitrd /boot/initrd-<KERNEL_VERSION>.img <KERNEL_VERSION>
trong do:

e Tham sb thi nhit /boot /initrd-<KERNEL_VERSION>.img chi dinh cho hd sd va
thu muc chita hd s6 initrd. Thong thudng initrd cta nhan dudc chda trong thu
muc /boot cung v8i cac thdng tin va ho so khac can thiet cho quy trinh khdi dong.

e Tham s6 <KERNEL_VERSION> thi nhi chinh 13 nhin nio ban mubn tao initrd
cho nd. Tat nhién thu muc chita cac modules cho phién ban nhan nay phai c6 trong
/1lib/modules/, néu khong ban dudc system bao c6 10i.
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Ty thudc vao ban phan phdi, mkinitrd doi hoi thém cac thong sb cu thé dé chi dudng
dan dén nhan. Néu gip tré ngai trong budc tao mkinitrd ban nén tham khao tai liéu cu
thé cho ban phan phdi minh dang ding hoic ti thiéu 13 xem man mkinitrd va tai lidu
<KERNEL_SRC>/Documentation/initrd.txt d& xem thém cac thong tin can thiét.

Mot di€m dang chd y 13 ti loat nhan 2.5.x% trd di, initramfs dudc phat trién véi muc
dich hd tro va s& di dén chd thay thé initrd. Uu diém ndi bit cia initramfs 1a nd
c6 thé chiia cac bd luu trit & dang cpio "newc" hoiic "crc" (dudc nén hoic khong dudc
nén). initramfs cho dén nay chua phd bién va tng dung rong rai trén cic ban phan
phdi Linux. Tuy nhién, hudng phat trién va tng dung initramfs ¢ vé day hia hen.

9.2.2 Copy nhan va System.map

Sau khi hoan thanh budc "make modules_install" (phan 8.3), liic niy ban da c6 tron
bd cac bd phan can thiét cho nhan mdi bao gom ca kernel image va cac modules thudc
nhan nay.

e copy bzImage tif <KERNEL_SRC>/arch/i386/boot/ dén thu muc /boot, vi du:

# cp /usr/src/linux-2.4.26/arch/i386/boot/bzImage /boot/bzImage-
2.4.26

e Trinh cai dit cia RedHat va mdt sb ban phin phdi khic bao gom budc copy
bzImage thanh vmlinuz, ban ¢6 thé thuc hién (hay khong tiy ¥, budc nay tuong tu
nhu budc 8 trén) nhu sau:

# cp /usr/src/linux-2.4.26/arch/i386/boot/bzImage /boot/vmlinuz-
2.4.26

o ké tiép 1a x04 lién két® cii (néu c6) ctia vmlinuz trong tht muc /boot:

# rm —-f /boot/vmlinuz

e va sau d6 tao lién két méi cho vmlinuz-2.4.26 thanh:

# 1n -s /boot/vmlinuz-2.4.26 /boot/vmlinuz

e Tét nhién ban phéi diéu chinh lai boot loader dé thich tng véi cach goi "bzImage"
hodc "vmlinuz" nay cho gia tri image (trong lilo.conf) hodc gia tri kernel (trong
grub.conf). Cach ding va cich goi bzTmage va vmlinuz tao kha nhiéu bdi r6i cho
ngudi dung Linux khi tiép cin quy trinh bién dich nhan. Mot sb ban phan phi Linux
ding bz Image, mot s6 khéc lai dung vmlinuz. Du gi di ching nita, ddy ciing chi
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la cach dung va cach goi; ban nén dung theo cach ban phan phoi Linux nao cé trén
may.

e phan con lai 12 budc copy ho s0 System.map:

# cp /usr/src/linux-2.4.26/System.map-2.4.26 /boot/System.map-
2.4.26

o ké tiép 12 x04 lién két cii clia System.map trong thu muc /boot:

# rm —-f /boot/System.map

e vasau dd, tao lién két méi cho System.map:

# 1In -s /boot/System.map-2.4.26 /boot/System.map

9.2.3 Chinh ciu hinh ctia bootloader config

9.2.3.1 Néu dung GRUB

Vi du ban c6 hai phién ban nhan trén may 2.4.20 (phién ban dang chay) va 2.4.26 (phién
ban vua dudc bién dich) thi grub.conf ¢ ndi dung nhu sau:

default=0
timeout=20
splashimage= (hd0, 0) /boot/grub/splash.xpm.gz
title Linux (2.4.20)
root (hd0,0)
kernel /boot/vmlinuz-2.4.20 ro root=/dev/hdal
initrd=/boot/initrd-2.4.20.1img

Chinh thanh:

default=0
timeout=20
splashimage= (hd0, 0) /boot/grub/splash.xpm.gz

title Linux (2.4.26)
root (hd0,0)
kernel /boot/vmlinuz ro root=/dev/hdal
initrd=/boot/initrd-2.4.26.1img

title Linux (2.4.20)
root (hd0,0)
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kernel /boot/vmlinuz-2.4.20 ro root=/dev/hdal
initrd=/boot/initrd-2.4.20.1img

Sau khi d3 luu trit cAu hinh clia /et c/grub.conf §trén (/etc/grub. conf 1a lién két*
dén /boot /grub/menu.lst) va khdi dong lai may dé bit dau ding nhan vita dudc bién
dich. Néu ban dung GRUB thi cong tic bién dich lai nhin Linux hoan thanh & dy. Nén
luu y trong vi du nay, téi dung vmlinuz thay vi dung bz Image, ban nén chon lua theo
y va diéu chinh cho phii hdp trong grub. conf.

Pbi v6i giai phap dé phong trudng hop khong thé dung GRUB dé khéi dong vio nhan
mdi, xem chi tiét ¢ phan 9.1.1 & trén.

9.2.3.2 Néu dung LILO

Vi du ban c6 hai phién ban nhan trén may 2.4.20 (phién ban dang chay) va 2.4.26 (phién
ban vua dudc bién dich) thi 1i1lo.conf tudng tu nhu sau:

prompt

timeout=50
default=1linux
boot=/dev/hda
map=/boot /map
install=/boot/boot.b

message=/boot /message

image=/boot/vmlinuz
initrd=/boot/initrd-2.4.20.img
root=/dev/hdal

label=linux

read-only

Chinh /etc/1lilo.conf d€ cai nhan méi (2.4.26 cho vi du 6 ddy), ban cé /etc/lilo.conf
nhu sau:

prompt

timeout=50
default=linux
boot=/dev/hda
map=/boot /map
install=/boot/boot.b

message=/boot /message
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image=/boot/vmlinuz-2.4.20
initrd=/boot/initrd-2.4.20.img
root=/dev/hdal
label=1inux-2.4.20

read-only

image=/boot/vmlinuz
initrd=/boot/initrd-2.4.26.1img
root=/dev/hdal

label=1linux

read-only
Sau khi da luu trif (save) ciu hinh ctia /etc/1ilo.conf & trén, chay 1énh:
# /sbin/lilo

dé ding ky nhan méi cho LILO.

Dbi v6i giai phap dé phong trudng hop khong thé dung LILO d€ khdi dong vao nhan
md&i, xem chi tiét ¢ phan 9.1.2 & trén.

10 Khdi dong lai may va chinh Iy néu gip truc tric

T6i day, ban can khéi dong lai may véi nhian méi. Néu khong c6 gi tré ngai, may sé khéi
dong vao Linux binh thudng. Ban c6 thé ki€ém lai xem nhan minh dang chay c6 ding
phién ban vita dugc bién dich hay khong bing cach chay:

$ uname -r
hoac,
$ cat /proc/version
Néu két qua bao phién ban nhan cii thi c6 nghia trinh khdi dong (LILO hodic GRUB)

da khéng khéi dong nhin via dude bién dich. Ban nén kiém tra lai cac file cau hinh
(1ilo.conf hodc grub.conf) cho dung theo chi tiét da néu & trén.

10.1 Bi treo khi khéi dong vao linux

Trd ngai trong giai doan khdi dong vao Linux thong thudng do ciu hinh trinh khéi dong
khong ding va trinh khéi dong dudc cai 1én khong ding phan vung khdi dong® hodc
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MBR bi héng (hiém thdy trong qué trinh bién dich lai va cai nhan méi néu thuc hién
ding quy cach). Trong truong hop nay, ban phai:

e dung dén dia mém "cap ctiu" dudc tao & phan ? ? dé khdi dong vao Linux

e Dén giai doan nay ban hin phai biét vi tri ctia phin ving gbc® (/) trén dia ciing dé
két nbi phan ving® cta dia cling:

# mount /dev/hdXy /mount/point/somewhere
trong d6 X 12 vi tri dia citng trén mdy, y 12 vi tri phan ving gbc trén dia ciing nay.
e d6i root (chroot) trd thanh phan ving gbc ciia dia ciing:
# chroot /mount/point/somewhere
trong d6 /mount /point /somewhere 13 ndi dia ciing ctia ban dudc két nbi*,

e kiém tra lai cau hinh ctia trinh khdi dong va cai dit lai cho may (xem phan 9.1.1 hoic
9.1.2 tly theo trinh khdi dong ban ding 12 GRUB hay LILO). Diém can chii y & day
cho GRUB Ia ban phai chay 1énh:

# /sbin/grub-install /dev/hdX

trong d6 /dev/hdx 1a tén thiét bi dia chtta MBR cho hé thong (thudng 13 dia dau
tién trén may®). Lénh trén sé& thiét 1ap lai ban ghi khéi dong™® va loai bd cic trudng
hop MBR bi hong. Tuong tu cho LILO, ban phai chay 1énh:

# /sbin/lilo.

10.2 Bi treo trong qua trinh nhan dudc load

Néu ban vudng vao cdc trd ngai trong giai doan nhan dudc tai 1én thong thudng 1a do céc
drivers tbi can thiét d€ mount filesystems trén may bi thiéu. Gia st ban dung ext3 cho
phan ving gbc? (/) chta nhan. D& c6 thé két ndi phan ving gbc® niy, modul ext3 phai
dugc bién dich va initrd phai tdi module nay 1é€n. Tuong tu Ung dung cho cac truong
hop dung filesystem khac va ciing thiéu module.

root partition

> mount partition
mount

Primary Master
boot record

root partition
mount root partition

—36 —



Trong trudng hop nay, ban can ghi phan 15i dudc bao trong khi khdi dong vao nhan méi
dé xac dinh 16i nay thuéc phan nao ciia ciu hinh bién dich nhan Linux va ti d6 diéu
chinh lai va bién dich lai cho thich Ging. N6i mot cach tong quat, ban phai:

e khdi dong lai may vao phién ban cii cia kernel (hoac khéi dong vao phién ban ci cta
nhan néu ban dung bién phap du phong da dudc dé cip 6 phan 9.1.1 va 9.1.2 & trén)

e chon lya va chinh dinh cAu hinh bién dich nhan Linux lai (xem phan 7.2.2 d€ tranh lip
lai budc lua chon cAu hinh mdt cach khong can thiét).

e thuc hién lai cic budc da néu ra trong phan 8 va 9 § trén

11 Va va bién dich nhan

M3 ngudn ctia nhin Linux thudng dudc "va" rdi bién dich lai nhiéu hon 1a dudc bién dich
tf tron bd ma nguodn tai vé ti http://sources.redhat.com/bzip2/kernel néu ban di quen
thudc véi quy trinh tai bién dich hodc ban c6 nhu cau phai cip nhap kernel ctia may
thudng xuyén. Tai sao lai can "va"? Ma ngudn ctia Linux kernel can dudc va vi cac Iy do
thuong gap nhu sau:

e mi ngudn cta nhan Linux kernel cip nhit. Ban di ¢6 sin ma ngudn ctia nhan Linux
(cii hon) trén may. Mubn ning cap phién ban nhin clia Linux, ban chi can tii cic
"miéng va*" vé d€ va (thay vi phai tii tron bd mi ngudn ciia nhan Linux cho phién
ban mai).

e mot sO "drivers" dudc cap nhat. D€ xu dung cac driver mdi nay (va cac drivers nay
can dudc bién dich dé noi v6i cac thu vién hién hanh trén may), ban chi can tai cac
"mieng va" cia nhling drivers nay dé va nhan Linux va bién dich lai ching.

11.1 Céc diém quan trong trudc khi va

Tuong tu nhu phan 6.2, 6.3 va 6.4 & trén, quy trinh tai cdc miéng va cho nhan Linux y hét
nhu tai tron bd g6i mi ngudn ciia nhan Linux. Piém khéic biét 12 ban phai tai cac hd so
khdi dau bang patch va chon cho diing céc "miéng vd" can thiét cho nhan can dudc va.

Diém ti yéu can ghi nhd 1a khi vA ma nguon clia nhan Linux, ban phai va ding thi tu
va day di cac miéng va cho dén ding phién ban can cb. Vi du, ban dang c6 phién ban
nhan 1a 2.4.20 trén mdy va ban mubn bién dich lai phién ban kernel ctia mdy tré thanh
2.4.26. Thay vi tai tron bd mi nguodn cta nhan 2.4.26 va bién dich lai (nhu da trinh bay
trong sudt bai viét nay), ban ¢ thé tai cic ban va 2.4.21, 2.4.22,2.4.23,2.4.24,2.4.25 va
2.4.26 vé may. Tong cong dung luong cac ban va nay chi 1a mot phan rat nho so véi tron
b6 g6i ma ngudn 2.4.26. Tit nhién ban da c6 ma ngudn cia kernel 2.4.20 trén may.
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11.2 Tai, xa va va

Cac miéng v thudng dudc nén 6 hai dang: . gz hodic .bz2 nhu géi ma ngudn. Ban cb
thé tiy chon va c6 thé tai cic miéng va nay ve bat cif noi nao trén mdy. Sau khi tai ching
vé, ban ¢6 thé thuc hién quy trinh tudng tu nhu sau:

Gia dinh cic ban va dudc nén 6 dang .bz2, ndi chifa mi nguodn céia nhan Linux &
/usr/src va thuc tinh clia cic miéng v4 nay da dudc kiém tra. Trong vi du ndy, gia dinh
phién ban dang dung trén may la 2.4.20 va phién ban can dudc va sé la 2.4.26.

Chuyén vao thu muc /usr/src:

$ cd /usr/src

xa nén cac mieéng va 6 dang .bz2 vao thu muc /usr/src. Lap lai cho dén khi xa hét
cac mieéng va:

$ tar xfvj /path/to/patch/patch-x.xx.xx ./

Don dep sach s& ma ngudn nhan hién c6 trén mdy, gia dinh phién ban ma ngudn hién c6
la 2.4.20:

S cd ./kernel-2.4.20

S make mrproper

Luu mdt ban mi ngudn kernel 2.4.20 trong tht muc /usr/src dé phong cho su cd trong
qua trinh v4 (néu ban khong Iuu mot ban mi nguodn nguyén thily ciia nhin 2.4.20 trén
mdy, hoic ban ma ngudn 2.4.20 ndy ciing da dudc va trudc day).

S tar cvf ../linux-2.4.20.tar ./

Vi cac miéng va theo diing thi tu va theo dbi bat ct 16i nio dudc bio:

$ patch -pl < ../patch-2.4.21
$ patch -pl < ../patch-2.4.22
$ patch -pl < ../patch-2.4.23
$ patch -pl < ../patch-2.4.24
$ patch -pl < ../patch-2.4.25
$ patch -pl < ../patch-2.4.26

hoiic thuc hién kiéu "luoi" nhu sau: tao mot bién mdi trudng PATCH® tam thdi chia tén
cac miéng va theo ding thit tu, tich rdi bang khoang tréng*:

viéc dinh nghia bién PATCH trong 2 dong chi 1a thuin tién khi dan trang, tic gia ding duy nhét 1 hang.
Két qua hoan toan nhu nhau.
space
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$ export PATCH="patch-2.4.21 patch-2.4.22 patch-2.4.23 "
S export PATCH="SPATCH patch-2.4.24 patch-2.4.25 patch-2.4.26"

Chay vong lap:

$ for item in S$SPATCH; do patch -pl < ../S$item; done

Néu trong khi va khong ¢ gi tré ngai, ban s& thiy cac thong tin tuong tu:

patching file xxx

patching file yyy

cho dén khi két thic.

Néu trong khi va bi bdo 161, ban phai ngung budc va (Ctr1-c) va kiém tra xem ban ¢
dung ding ban va va thuc hién cac ban va dung tha tu phién ban hay khong. Khong nén
tiép tuc vi budc va khi gip 161 vi chic chin ban sé gip trd ngai trong giai doan bién dich
sau nay. D€ tranh cdc trd ngai vé sau, néu bi bdo 15i trong khi va, cach t6t nhit ban nén
x04 tron bo thu muc chita mi ngudn ctia nhan Linux (dang dudc va va bi 16i) va x4 géi
ma nguon nguyén thily hodc géi ban vita luu trit & trén roi thit lai.

Xoa thu muc chita ma ngudn vita va va bi truc tric, thu muc linux-2.4.20 dudc dung nhu
mot vi du & day:

$ cd /usr/src
$ rm —rf ./linux-2.4.20
X4 g6i ma ngudn dudce luu trit & trén:
$ tar xvf linux-2.4.20
$ cd ./linux—-2.4.20
va sau d6 lip lai budc va theo ding thit tu cic miéng va.

Sau khi va thanh cdng, ban nén thuc hién hai budc ké tiép nhu sau trudc khi bit tay vio
viéc chudn bi ciu hinh bién dich mi ngudn nhin Linux:

D4i tén thu muc chifa ma nguodn cho ding phién ban da dudc va (gitp ban nhan dién
phién ban ctia ma ngudn dang c6 trén may da dudc va ti phién ban nio):

$ cd /usr/src
S mv ./linux-2.4.20 ./linux-2.4.26

chinh gia tri "VERSTON" trong file Makefile chinh clia ma ngudn Linux. Thu muc chita
ma ngudn lic nay da dudc doi tén thanh 1inux-2.4.26:
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S vi ./linux—-2.4.26/Makefile

Vai dong dau clia ho so Makefile ndy chiia cc thong tin nhu sau (néu ma ngudn ciia
phién ban 2.4.20 dudc xa t géi ma ngudn nguyén thiy):

VERSION = 2

PATCHLEVEL = 4
SUBLEVEL = 20
EXTRAVERSION =

Ban can d6i gia tri SUBLEVEL thanh 26 va Iuu ho sd Makefile ndy (cho vi du nay, hoidc
bat cii phién ban nao ban da va t6i - xem thém chi tiét v& quy dinh phién ban nhan Linux
6 phan 2 ?). Gia tri phién ban 2.6.26 lay tit hd s0 Makefile s& dudc dung trong qui
trinh bién dich va cai ddt nhan vé sau. Néu ban khong diéu chinh gid tri "VERSTON" &
budc nay, budc cai nhin vé sau s& viét chong 1én nhan 2.4.20 dang ¢ trén may. N6i vé
mit k¥ thudt viéc viét chong 1én khong c6 gi trd ngai. Tuy nhién, néu ban gip truc tric
sau khi dd bién dich nhan nhung khong khdi dong vao dudc thi su thé sé rat phic tap vi
ban khong con ban nhan nao chay dudc trén may.

T6i day ban da thuc hién thanh céng budc va ma ngudn nhan Linux va cic budc phong
bi can thiét. Ban c6 thé tiép tuc véi cdng viéc bién dich lai nhan Linux nhu da néi trén.
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