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#1E Linx REER

1.1 BXH5EH

C1.1.1 %5k Linux

APFETA FTECWESHLEG, BTERBIRGED . FF Linnx REF T mMAHHEL.

(1) @it Linux V&0 — P RMERFR MR BEZRERBAH S LM OS]
FE AFBANLOSEASE W EERN.

(2) FH Windows B F L Linux R4 8, WE A Windows 9 [ 77 48 )il B ik #£ [ 52
7l REEEBEBTETEA telnet hostuame, i H hostname H AP EE RN TV L £ 10
wit, REERFLHSENS T EERMETR.

TusboLinux release 6.0 {Kunkn)
Kemel 2.2.13 on i686 (lirux)

TTY styg0

Login:

EFEANERD, E—ITRHELEHH, ZEXEN TurboLinux 6.0;58 “ TN RHANEHK
M, XER 2.2 13T TN AR, XE N uyp0. X, AP RE@AHP AW O S H
A HEHSTE Linux RETRADTRE PR RN

WRAFAMNSER, RAERSHBE RS, REAPERED), U TFEIOR .

Last login: Mon Apr 13 22.42.31 from iq
You have new mail.
cmst@ linux | §

E—TNEREFEM,XERA4H BAER 22687425 31 BTN 1gEF,
WERER, WRE SEFR, OE TR BEENFESHTER A2 el "MW
£, XEA RS % K mef, EYLE R Linux, $EBE N B shel 7R F. SR, B HRATME
FARCHEL ELOCHERA,

1.1.2 BRU4%

GRAERUG, ATEL2EL, APERHEERECHAS. TR passwd 4 E
LA TS T AEROSmE .
nx raxz [
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' msf@linux _ $ passwd

Changing password for msf

(current) UNIX password

New UNIX password;

Retype new UNIX password:

Passwd: all authentication tokens updated successfully

FFAT LA - 6~ 8 T EE BT RE AR TR T RIS S AR, R R
(1 B 1 A B AR BRI A . IR R I & SR AN A L 4 0
WS WAVER Lo A, Tl T BT LU R ER A BRI A L T L
P SR A IR IR U A R, Linus RSB ARIRENE M4, R -
S el e R RGORIAL

1.1.3 Y #i& shell

YN Linux gbB 8 TRARGEF S, H B - shell AR LR T
shell ZBR B N #EfEZ G SR MAZEIZL  BIERLAT shell HZR P NS F DOS
FLEHH shell H command . com, & Windows RGEHT N explorer.exe. Linux R shell 5
Eoipifh R A TR B LA, fF B i B R RS, shell BWUER) ;MTE Linux R4 0 H)
shelt 307 LA P8R0 IR DI B IR NI B UF ) shell, R 2 KAFTEA LA C™S - shell. X
F/ete/shells Y1 REEH AT A shell, FEPE 7 EATE G DB shell;

[msf@ linwe | Scat /ete/shells
/bin/sh
/bin/csh

TE Linux 2804, 5 AL 1 ohell 7T B 1 B shell 1 C shell: B shell(sh) X B ¥ B8 Unix
shell, E& # Steve Bourne TR, X P shell B 0] $f7 314 K /bin/sh; C shell(esh) B2 ¥ Bil)
Joy HEB,C shell P47 304 & bin/esh.

BRIAEY Linux shell 5 B shell, S 535 4R PR 7E A G 2 HERE shell, AT LA I 6% 2 echo
$SHELL, ERBIT4T R M T HEPT R,

{msf@limx_ $ echo $SHELL
/bin/sh

s, SATRT LRI~ R s ) B0 2 0 o BT 1 BT shell, WSROV HETT
TFY08), AFERE S B shell; I R RF R TS (%)E # , MAFRE AR C shell,
Wrbo g R ARERT, s DHEERPAORTST. 928, M AFEAFALREHAN. A A
HEFT T AT L R

Ui B S TR AT shell, MU0 LU HI A4 chsh, T B4 H T — 1 0K shell BIF] £

'msf@tinux | $echo SSHELL
/bin/sh

2 Linux FLER 2 5
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[ msf@ linux ] $chsh

changing shell for msf.
Password:

New shell [ /bin/sh] . /bin/csh
shelt changed.

[msf@linux]% echo $SHELL
/bin/csh

LA E, 2 shell AT B shell W4 C shell B 3255 T th R EWE E ()BT R (%)
1.1.4 T shell 2135

BRABRE —F AR PR, FE Linux % Q88 &Y 8B AWM
A FHEE, Linux 5, (0 shell 7 RARE LR MR EEMNEMAK., L
BHATEAAF T LESTHERN shel) BRI FXNTHEE L EZRLEHEMN.

PS8 A0 55 IR P A ST shell, #R B0 B0 46 H SR DL R IR BT AE BT OR R HI% — BRI (TH . X
WERPE —EFBEERABRPY N, HABARERE  BALNEKEMA I -
Mol B AR Y

FEF B, LI VARIABLE = value" PIE R K BT R, HP VARIABLE )% LA i
e BHEERRPLAAAE, HE SFEHRE Lnx BFEM S IFEEHAHXEEXAE
Mo fltn, TERM B EHE CAHRMER AT, DEC X ETIJLEM M E T84
vi— 100 MIRAT RN, XA RSB HITFE) RER, FL2FA TR ATENN
BHFE, XARREEFEN vt~ 100, 7EFEH# R RN TERM = vi100,

WP S MEL TIHEER, £ 1.1 51T Bshell ¥ERA TR,

# 1.\ Bshel @A EBLTE

T f ] it
LOME = oo HOME M- REHENERE R LB R A HF 6 UM LR, DAHR 1D &
| T omeTeEn mef, Wl HOME #E5E % % “home/ msf L
LOGNAME = lugin I| LOCNAME H#FM3 % 1D 2SIt w i
_P:r; . ) | Path 7 shell SR W H ZI % B, KT LR BT PATH = /bn./
= pat | usr/bin
Ps] PS1 % shell ., #ReTRIZR PS1 = “Enter Command”, 38 2 Enter Command »
=l = mpl
promp | Hamyknpsmmg ]
PWD = directory | PWDREANREN, EEXFAEEXHRETHUE
SHELL = shell | SHELL =2 3ARM shell BIFRI{ R
TERM = termtype Jﬁ&i%%ﬁﬂﬂ?’

BT EFFILFERFEERBUAN  FALERLHMOWAE TR, NRFEFHWE
C shell, 3§ 24 A} A printenv A F xS By B URFE B B shell, WA WAEH env 75 F
E44 4 T #F B shell 5 env A7 B TIE R .

[mef@linux! § env

inx resn [
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PWD = /home,/mst

HOSTNAME = linux. tsinghua . edu. cn

PS1=[\u@\h]\ §

USER = msf

MAIL = /usr/spocl/mail /msf

LOGNAME = msf

SHELL = /bin/sh

TERM = w100

HOME = /home/msf

PATH= ./ /usr/local/bin; /bin; /usr/bin., /usr/X11R6/bin

TR BoR i SR T &b, LAy PSL A HERG B A TR IR 48 - F . ps1 i &AL
WA ERAPZ, VW ERESREHENL, N SHERBOAEAT, X HRWE X Cm Yy
C$). FaL, M EAR /S & msf B8 10 linux, M B SRR R T A msf@Llinux | $.

1.1.5 A2E shell Z2h)E

. DOS N4, DOS RHINTT autoexec. bat AL A KB E PATH PROMPT E /4
PE s Linux G R EEHT N 518 shell 89 A[F], Linux $87 548 R 89 3040 352 B2 4A 17 1) i 4
T Linux EEZHF R ELE, B TH PR RIS SEAMAT P AR 05217 85, B L s L
PERCTER- - H O NTE B A P, 4 B shell #2880 004, R AT B ER T 00
cprofile ST, LA & shell /8 BAEL AR RN VHEM H 25 C shell R, R AT IHNEM
F A eshee BT ogin SCH, B Al SH R AT B 55 X M 30,

th T Linux 89 ¥A shell 5 B shell, NS, BRAITET @45 H— T B shell BYALE AT

alias rm="m -’
alias ecp="¢p -1
alias mv="mv -1
alias .. ="'ed ..’
alias li="Is - I
alias la="ls - aF'
PATH= §PATH. ./
export PATH
X OFBUAR PATH A E, BAGSHETH R, S8 TRITOHELFER A
(8. P, A B BTE . profile HEMSATH % (. /)8 PATH FEERY X £ LAWK
B TH RN EAAT alias 355 A — 2 shell ap 28 T HIH, 0% rm WE XN rm - 1 FI5] 4 0]
PATE TP 0 B S AR B SR A XORE AT LA By AR A P 10 TR B RR 4R AF -

1.1.6 E®#
£5 FF P58 PR A TARRT B TT Linux BREMEE TR T T ERLE M, H

Linux 1.2 % 3




o E1E Lnux ROETE ﬁ

.
[ root@ lirux msf] # du /bin
4991 /hin
“root@ linux mef) # du /dev
1 /dav/inet
4  /dev/ida
1 /dav/rd
49 /dev
| 1oot@linx msf] #cdu - s /home
349705 /home
BT P BR YA HR T FH RN MR BB RSa0 0 & 8 e
BRI E A B s E0W SO PEET S R SRR -
F L4t home ARG EMSRE ARTHFHRANKIFZE

1.2.4 file fif4

% file HIWCAFAR,
# 3%, ; file [ filename ]
1
[ root@tirux msf | # file /usr/bin/passwd
/usr/bin/passwd: setuid ELF 32 - bit LSB executable,
Inte! 80386, version 1, dynammically linked (uses shared libs),
not stripped
[ root@linux mef] # fite /etc/passwd
/ete/passwd:; ASCH text
$—474r % 8 7R/ usr/bin/ passwd TS0 68 e E D 32 U nf SRR .
BT BRete/ passwd B SRR FEIX R ASCIT XA X,

1.2.5 hostname i %

% hostname W EH BT EVLA.
# 2 ; hostname
.

Lroot@ linx mef” # hostname

linux. tsingtua. edu. on

"root@lin mef} # hostname mef

[ root@linux msf] # hostrame

msf

TLITEN 0 |
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B i S B VL FEIL T linux. tsinghua. edu.cn,,
BATMEBEMEN S H msf.
AT ERE R TG, AT A, 8 LA msl-

1.2.6 idwp%

% id ® o8 B PRI,

#-id] - al user]

eI,

—a AP AP d BRI P R E A I B
il .

[root@ linux msf] # id
uid=0(root) gid=0(root) groups=0{roct) . 1(bin},2(daemon) ,
3{sys),4(adm) ,6(disks), 100{users)

ZAr S BB AFS N root, H uid B O, EA/SIABE F 704,418 598 root (41
I 70 .bin(4l ID K 1) .daemon(# ID 4 2) \sys(# TD K 3) .adm( 4 1D 7 4) disks( 4] 1D
A 6)F users (21 1D 5 100). 7€ Linux P, -TH S ETLUREE FTE£4M8EM.

% id + user BRTEEH B uid, BT A G2 4% R B9 eid,,

1.2.7 ps&@h

s ps Wom ARG,

1R : psl options | [ namelist ]

IR

- BNHRNETTHE HRREER.
- PE-TEREE,

-1 PRE-NREE

Bl ;

[ root@ linux msf] # ps

PID TTY  TIME CMD
850 typd  00:00:00 login
664 typ0 00:00:00 bash
1109 typ0  00.00:00 ps

W ps BRYEHAMERXAFBAP A ANEER)NEE, HEREEH D
(P FEHABNHM(TTY) A& $ B (COMMAND)H A, TTY #9{E Al BE % .

co, T LAY,

a, BREBERON a U HAVERER.

ttypn, F73 i 5 & 1 B ) 4% 2 5 A F 00 R S0

% ps—aux RIRBRRLEDIATHRM TBIGH.

(s B
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1.2.8 quota fi4

5% quota B 45 FI P A8 47 BB &M HIE 0L (BSD & %) -
# 2L quota [ ~ v] [username]
pri L
— v R AR TR TE A 7S R PR A L
(ZF
[root@ linux mst! # quota mst
Disk quotas for user msf {uid 501) : none
“root@linux msf, # quota - v msf
Disk quotas for user msf (uid 501):
Filesysterni  blocks quota timit
Linx:{pi442) 0 0 O

B -T2 BARAT mef IR S ) IREGIESL, X MO BA WA,
B A BRAF mof MR FEIRBALGRAER, BriESEE. A Elm
PRE SO R G T A SRR O R mIFR M i  SBRE.

1.2.9 stty 4y

% sty R BB B A G R X,
%it: stty {0pti0n5:|

P,

-a WEMHEETFAREFEN.

- g WHEEEN EHE.

il

_root@linux msf! # stty

speed 9600 baud; line=0; -

—brkint - imaxbel

Lroot@ linux msf] # sty -a

speed 9600 baud; row 0 ;columms 0;1ine=0;

infr="c;quit="1\ ;erase="7;kifl = "U;eof = "D;eol = <undef> ;

e012= <undef> ;start="Q;stop ="S;susp = "Z; rpmt ="R;

werase ="W; next = "V; flush="o;min= 1;time =0;

- parenb - parodd ¢s8 - hupcl - cstopb cread - clocal - criscts

— ignbrk - brkint - ighpar - pammrk - inpck - istrip - inlcr — igner icmi
ixon -~ ixoff —iucle - ixany - imaxbel opost ~ olcuc - ocml onler — onoer
~ onlret - ofill — ofdel nkG ¢r0 tab0 bsD VIO 110

isig icanon iexten echo echoe echok — echoni - nofish - xcase

tinx mm %5 [
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7:33pm up28 min,user,load average:0.99,0.95,0.84
USER TTY FROM LOGIN@ IDLE JCPUPCPUWHAT
mst  fyp0 lg 7:14pm 0.00s 0.39s 0.11s w
[root@ linux mst] # w —s

7:33pm up28 min, user,load average:0.99.0.96,0.84
USER TTY FROM IDIE WHAT

msf typd lg 0.00s w -s

4 w BREHEAGBRENHP BB E KRS MR 0T E A AT
TR S . e w s WERKXE A,

1.2.13 whereis fif 2>
% whereis B — T 672§ 2 B PUT 0 IS REKHLET B SCRY AT A I B

#& . whereis command

Bl :

[ root@inux msf] # whereis sh
sh. /bin/sh /ust/manvmant/sh. 1

AW R AT sh B9 AT RT3 E /bing/sh, BEHLES BY OB 48 /usr/ man/manl/sh . 1,
1.2.14 who fr%

% whoe FIHEAEMHRERRENH P
#3 who
whoami
who am i
.
[ root@iinux msf] # who
cbk tty1 Apr 14 19,36
msf ttyp0 Apr 14 19:14(lq)
[ root@ linux msf] # who am i
msfl mst typO Apr 14 19, 14(Ig)
| root@ linux mst] # whoarmi
root

4 who B TR YMEEMBRLEMITA AP BIHT & (name) i P AT FH B 4
(line) , B A MBS 1A (time) . HIR AN EEEN , AER AP B EVE .
&4 whoam i BF7 B EEMFEBEALIR(RE )M EEMEE AP L. W
fir % whoami 278 BRI FEFBAE LR (RKEFR)MH P&,
tnx nmxs [
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1.3 Linux Z# & )F LILO

LTILO B — gl S MR, T B 5] PO E AT L9l F il R TE - # A Rl R A 7 2
i I B

1.3.1 RCE LILO

LILO BEEECE L eteslilo.conf, FAEHRIEFZH LR T 4BERAFE RTINS ¢
HFREAAW AL . Zete/lilo. conf CIFRA—SCRER LILO W00 #R 40— RSB H &R, R0 E T
BN T LILO AT & M RERKHN S R, BB IIEREY M. b
iR LILO BRSO e me A~/ T,

boot = /dev/hda

map = /boot/map

install = /boot/boot. b

prompt

timeout = 50

default = linux

other = /dev/hdat
label = win
table = /dev/hda

image = /boot/vmliniz
label = linux
root = /dev/hda3
read - only

1.3.2 {#H LILO

FELERE LILOKN, BE SR ERANBHERMBIATI FNRFERE. XEREI B
A- SEMBTEEER S — T RERG., WH LILO 4B HE RN, HAAREAA R EBIE
F4, MG RN EHRIERSE.

HLILO 4| Bt EHM, F— 1 LILO: R, RE A L& < Cul> | < Alt > 5
< Shift> ik LILO B3 FRAEERFE AT IR A — T RIERGEM A FIE LILO B
& EAEMAF B G R [ K < Tab > Bk LILO B Ri— T W HAARRBIEREN L HFE
EU LIS ELL LILO SIS BIARFRE.

1.4 &% 8 H F

W Linux RAN—TEEVHZFNABEREP K S, MRS EH WA ERTA

Linux 5% % 51
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g b EERMMARE B RS EREGAR EMASAHT RO WigkH A,
HAHPENE U -ERER—ITTS,
1.4.1 A,

B P, HEE O S T /ete/passwd FAKAH FEN-—MEE . XF R84
AR

name:; password. UID; GID: information. directory: shell

Bl 8R4 - MEOAS . HPAIDS . HIDE . APPSR & k. 3 shell. £1.24
Hi 7 e BRI R AR

1.2 FRAPNETRTENEARE

¥ B W
I [ ST
password ER AR
e | mrEsmERnEr % S
1o L e T -y
information * AP R ]
[ dizectory T (LA ] % G 1 8 RS 40 0 2 ) ]
shell FAP & F At B AT shell

1.4.2 {3 adduser @4

i adduser @ 2 HEBFB TR MWOHP AT, MAMENHP T, PWHLET
adduser £ % 9 A3 .

root@ limpe msf | # /usr/sbin/adduser
usage; adduser [ -uuid [ -o] ] [ - ggropu] [ -G graup....]
| —dhome, [ -5 sheli] { - ¢ comment’ [ -m [ -k template] |
| -finative] - e expire mm/dd/yy] [ - p passwd] [ -n] [ -] name
adduser - O] - g growp] © - b base] [ - s shell] [ - f inactive]
!~ e expire mm/dd/yy)

KT adduser I E TETM & X, BRIOVEAERN BT . /ete/skel B 37/ ZLHE RM
W B AP AR AR R S AN ATECE SO, IHIT shell BB . profile., . cshre
# Jdegin I, HTEESE-FHEMAY | mailee XHF%F,

1.4.3 EEHAOA

6/ passwd S WBE AP USMA Y AE UMARIRETRAPBRELS. A
TR SRR E AR A4S, passwd BRI HOT FR.

tinx am %3 [JEE
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root@ lirux msf] # passwd oracle

New UNIX passwod:

Retype new UNIX password:

Passwd: all authentication tokens updated successfully

FEAHY RT)VAFAP oracle ITE T U A, EROSABRIFHEE 4 I5RE0IEX
RNV ST SHRTE, ELEANEFERLK,

1.4.4 JHERHE/

WERF S -BRAT =R A RE R, BTN RE & A M.
(1) BUBRA P RBEFEE ). 8D S X (Vete/passwd) IR -« SR H W
FHME - AZ7BE T FR,

ﬂBf: * 471 ;32;Turb0Limx Lﬂer/h(xn&/mf/bln/m

X T AR SCEMALE BRI e ar L.

(N2 RER,  BHERSE EREZAPCE. XHEEMBH P o 8 A
W%?{!E‘{JFHFEf"]iff{‘,ﬁﬂﬂ;“‘/\%ﬁﬁlﬁﬁﬁﬁﬁ/l\%mf“E‘Jm%c RREEM - RHEN
Fr s {1 /9 userdel login _ name @ %, 85 A chown W& # mv 5 > X XCE BB AP 8
AR PR B

(3) MR AP SRR TR A S S0 BT S SCHRBR X 4~ P A
B, HAMNEEBBFEZHAN XA, SER LMK BMEMR TR, . aTMERANT
find iy & K UETT

find home - directory ~execm ;| \ ;

SRITA rmdir home — directory W 4 R MER XA RS B~ TFA O % SO B BR B
FICRM .

1.5 BHAFA

2 BRI B, O 0 5T R S 0 B D BB . R R I B 3 B
CENG IR S e PR

AT 8 B AL I A 01 S S0 AL B MR AR £ /ete/ gronp T HFP . T AL iX
SR — S RTE 1

user. .42.msf, cbk, oracle
ETAAE AL user, B ID 5L 42, H K R A msf.cbhk I oracle.,
1.5.1 #HmArg
LG TSN E ete/group X, EHFRAFH AR GEERGE-THHAF

Linux 53,8 % 3
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Jete/ group EEPRE--TEEA - EZHEEN -mEID S, R UREMA
HATEC T H—1 ID 3, 88 A XD PR @RI - M4

1.5.2 WA

IR0 35 480 48 et/ group SCPEFF MR H T AR B BR 19 R A B 2 T ORBBR -4 TR
B S EA AN 1D BB S BB A S R4, R find f1 RS S B0 -
AL F R

find / - gid group - id home - directory - exec chgrp newgroup if \ ;

1.6 BHIHRSE

XEREREME Linux RH P RBMERKR, BHYH P 6 BH B35 MR IF Mk €304
FG L. MURPR S 2EE AR UERUE BENEF RS,

1.6.1 THEIHES

Linux Bl DA IR kB3 LHRE SIS TS,
Linux 8} mount S5 5315 EH XA E4 mount S M BEAERLE.
mount device mourntpoint
device BB TN LRI & mountpoint BRXGREWPEEX T IHREAGR LR A,
R 1.3MET mount IR LB,
£1.3 mount A Ha ST EE

—r

N "
- | TR R R R GBS YRS . X BRI R IR
. 3 mount 89 LA S GLHINGE B, KMt Bt —_:
o B AT A X R -
iy | R X R G ]
—u L RIEEB S A e/ mab LI
e 5 TG e P A R
—a 7 mount BB T 3 o/ Tutab P FTA XM RS
—o list_ of _options | M4 B B4 60 S MBI 08 mount JEIR AL A T IE WA RO R R LEL

THEAEET mount TSR A RBALZ. B -TARELER, XHBERHEEXHE
1509660, 18 & 44 A/ dev/edrom, LM H # N /cdrom; B A EBERN, XYY
msdos, B & 30N /dev/6d0, T35 B>k N Aoppy o

Lirux S 5 34
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root@ linux msf; # mount - t is09660 /dev/cdrom /cdrom
mount; block device /dev/cdrom is write - protected ,mounting read - only
ro0t@ linux msf | # mount — t msdos ~ t conv = auto /dev/fd0 /floppy

—RHE R T IRETE Linnx 5] RRF LA T HERE TR EH T LG £5
HH L OHIERALE XHXHRBETINGE LR B Lewe/Tstab o F (L4 FIH 1 retes
fstab LAY AREIE &

# 1.4 sewe/fstab LH TR

ki kL e ?r'ﬁ ik

File system rpeoilier R EL *&H{Ii‘kﬁ%&?ﬁ kJE i J-i.‘f’T -:"’_*)‘r.

Mount ooint TR LIF RN L e . AR K \U‘T—f"fnfﬁfm nome, non E‘?i rﬂ)&‘ﬁf il | {“ll ‘i‘
ot per | 3at 2P0 P b B F 4

Type - [ B RS A R kY _

Mount (phion | Hig S hans i B R e, S0 AAF M Rm 200

b ¥ - Vs KEt[E A dump 6 & &0 0B BRI T AR A
U"l]] T"‘qul."[} 1{“'_%%4\%2%“}

pace Num | HRAET] 5 AT fock @0 A1 AT KRS, BN ROT RN T, W) |
ass humixr | '?"H'_f/i\'&'&ﬁ ﬁﬁ

I 187 Ak — > fstab SO A9 1

/dev/hda3  / ext2 defaults
Jdev/hdal  /winB8 viat defaults
/dev/hdad  /wimt viat detaulls
/dev/hdeé oracle ext? defaults
/dev/hdad  swap swap defaults

/dev/fd0 /mnt/floppy ext2 noauto
/dev/cdrom  /rnt/edrom isoBe60  noauto, ro
none /proc proc defaults

STt o LS R e o et E L P EE A R B - St | B A e e ] )
L EHLEN ENTRRET DS A SEE, 4 defaults, M5 B087 A 31 %5 . &1
KA aES.
1.6.2 HFXH#HE
{# H umount a5 2 0] LUEIF XMF R L, umount A7 54 TR EAE
umount device | mountgoint
ymont - a
umount -t fstype
device E%HJFM'}E%&%W%?.mmmtpnin( REBGHEA(LUTHESXH 52—

16 Lirnux 88 % 5]
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HIAT o —a #1 -1 fstype B umount S AF MBI ST L. - HFFAM LERESE,
-t fstype HEITHEEERP LGRS,

1.6.3 #PUHFRY
HERITER fsck MR A HFRL, fsck ArS M AL,
fsck [-A] [-V][-tts~type] [ ~al (-1] [-r] [ -s] filesys
FN.5 AR T fsck Ar-S %A,

% 1.5 fsck @4 EH

5 8 #
A | 38 fetesfotab SO IFRIE YRR I 8 S RS, AT - A, LA flosys 48
v | RSB, TTEVE fock 2 |- AMBHTIE G
Ufsogpe | WEEREMHFENH%ET ]
Flosys L EEER AW X ERE, K BETLR A SR ok R A
—a PR RIS, & S 5 75 SIS B804 P B
-1 Bt I HE AR BT R 4
- PERE L X R AT R A )
. AR R SR R 0

ERE X REASOFE T, B RRIE T ER XA RS 8Tk,
HAENXHEER, BRERERIAFRGEN REFRHTRIXCHFRESL, AHN Lioux &
BT AT, XIR R BRI EIR R G EFRAET3 S, ARG Ed T
RAGRAEHHREES KA LBTTAEMRXHEARS EH fsck @4 IR X4
REH fsck W TEXR, BETMNEFTNSEL, HAUXME Linx BEHER XA RANE
BRI XHREZBH R HIR,

AR /ete/ fstab UIF B pass number B AE B AKT 0,7 Linux 5 S A SR A
RS-

1.7 BiE TCP/IP M

1EX} Linux SLESAE IR TCP/IP R B R ERG MR E LHES 2 —.
1.7.1 TH# TCP/1IP A8 it

Linux $18 TCP/IP R4 /ete B RARA HEE CEH, X M 30 H45F Linux T8
Pl FUIBZFMEBL RS2, FERBEHMNEED, #1657 THREER. B
E R R T X s it

unx mzs RN
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# 1.6 Linux TCP/IP 4B B L
]

L &
fete/hosts  praammas ]
Jsmaworks " 7 e I )
Jores e/ xcd . d/S10network 5| B ﬁﬂqﬁ_ﬁ%‘l ENCE Y o

1.7.2 FHUARCE L
BB S ete/hosts RS EVL A B A 1P shhk BB MRBI Fr vk R TE LA, A
AT M T,
127.0.0.1 localhost tocalhost. localdomain

192.168.0.41  linux, tsinghua. edu.cn  finux
192.168.0.40 Ig.tsingha.edu.cn  Ig

%R E MBI T RIS BN IP ak SR IR E LT RE 8
L, SRR EE 4 FROCEEINAREE I Z8E,
IP ik 127.0.0.1 FRA A 105 2 bk, e MR B, B #8245 localhost 23 BUZS T

1.7.3  #UGHELAK BN

ifconfig FRIFfE Linux P38 4K 0F 0l 38 0 LLK R R ROAR I L, RURE Linux 30 if-
config B A Tl MW ERFEO RS, TEE -~ RA8H T .
ifconfig interface address
P IR IR TR RO A e e - 1P fdtb. X2 NEE  MEM . ifeon-
fig B FIAHE .
ifcontig interface ; aftype . [options] | address
F1.7FWT ifconfig M@ STHBRCET), AW XLBHH AT 2HEM. ifeonfig
LN U & BRI R TP IR BT R M — U SR A — D E AR AT
FAFE BB XEREH

% 1.7 ifconfig &4 7 5%
#

& M o ]
Inteeface MED S AN RS - MREENR SRR S, B BERLTE. D ctho §
";W SIS P VR 570 1< 7 1 U R0 S0 B HmE 25 inet ( TCH/IP) . ddp{ Ap- |
pletalk }ipx{ Nuvelt) A S AX .25 Al netrom HEHES . inet $o L BUA M -
Up T T L ]
Down I E R H 13 A E - _ _‘
[- o AP OIS R L RERIED ARP HRR . LS TR T XM %R

I Lo massn
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()

1% ®
TIFFm CH VAR I BB RRER # o 8i3F A NS F B0 8

DRI I T G E B T R A LR O E R RS B RS E R,
M A PLAL AR RS PR ML B R (H B B AR

Metrie N e R T AR R AR EE E R - AT
PR D TR A R B R R E TR N TN R AR R A

Z #

[ - Jtrailers

f

[ - Jalimuli

ia N RESR, B B RR AR LR ERE A
Dstaddr wldr BB GRS — R 1P b . EE peintopoint XEFRHEN
Net r'rlzu-.k addr ﬁ?ﬁnﬁﬁﬁ[%&ﬁ%

MEH ST Ebh N, R TR B R Ak ﬁumz&zﬁ%mmm.mwﬁ/rm'{m
ITEY IFY _ BROADCAST #4715 &4 X% ik

ITHEEE A ESHE, CLRABEEENRAN GULBRAERIE. SUE T -
[ - _pointopoint [addr. kT XM RIS A A K — AR . WRE R AT Db, B IR T R Y
IFF_ POINTOPOINT LA, 5T F 7 S e XX 5% T

SR R E AR R R R R {4 HURE R4 ) ASCIL FAT I fE
FEERN . BT R KM (ether) . AMPR. AX.25(ax25) 1 PPP{ppp)

AHEEE RN IR T LA TP i, SR A R UL AR AT CE TR AT 1P ek,
ETEHELFN

i — ]broadeast { addr]

Hw

el resin

1.7.4 H ifconfig & A PILR 41T

A B ¥ A7 A6 T 5 BRTE A BT A MR OB RS . T IE R ifconfig BB TT4
#.

root@linux msf] # /sbinv/ifconfig

eth Link encap: Ethemet Hwaddr 00.:60:97.0D: A0 3B
inet addr;192.168.0.41 Beast. 192, 168.0.255 Mask.255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU: 1500 Metric. 1
RX packets; 10960 errors: 11 dropped: ¢ overnns: 0 frame. 20
TX packets; 2424 errors. ¢ dropped:Q overnuns. 0 carrier.2
Collisions; 27 txeueuelen: 100
interrupt:5 Base address: Oxee80

Lo Link encap: Local Loopback
Inet addr:127.0.0.1 Mask.255.0.0.0
UP LOOPBACK RUNNING MTU. 3924 Metric: 1
RX packets: 9326 errors: 0 dropped:0 overnuns. 0 frame. 0
TX packets; 9326 arrors: 0 dropped:0 overruns.0 frame.0
Collisions: 0 txquevelen;

EEAFFH BB TRAIBOMEE, B5—1EIH ethd, B— UKD 884
H3kH 00.60:97.0D: A0 38, LA A W Ay B 4 3t b JE - > 48 ST 8. AR ARIERN R P W
HE% 192.168.0.41, F ML HE R 192.168.0.255, R 24 15 4 255.255.255.0, XM U &

Linux S % 51
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BIEM(Up), TH M 1500 F 9. B TAE LN Lo, BIUARIFE XS], AT LLE 40 iU
1P 3dk 2y 127.0.0. 1, REEHERS % 255.0.0.0, X BT R EHIEM (Tp), BB Mtu & 3924
FA, Metric N 1. EXFETEUGBRRERITE U T A XEZ0 RX MEEMTU1%,
DL AYA 4R E 4N A A B R0 B R B BT B

1.7.5 ACEEMAERED

FRAT FE P P e 3 T AR Linux BLSEA - MROEEEO,. X MEDH TR
M HRF, HEVSREEEINE LN -8, 4B TCP/IP R&EMA -4/
., ELEEZRMBEOLN LO,@AT@@?UEﬁi&onﬁg;

ifoonfig lo 127.0.0.1

WA A SE I T S T A AL 127.0.0. 1, 3 BAG 5 - HIT 1al 2% (R s

1.7.6 ABCEM&EO

AE - RMEOMER: &8, BHREEATFMABNT . A ifconfig #9347 i3
IR T\ X linux. tsinghua.edu.cn PRl RO AR .

ifconfig eth linux

XAE ifconfig B LR D 0 RIE eto/hosts AP Linux 5 TP i, 385 % 1
BEAMECH O I AN R D . TS H TSR,

root@linux msf| # /sbiry ifoonfig ethd

ethd  Link encap: Ethemet Hwaddr 00.60.97.0D;A0.3B
inet addr,192.168.0.41 Boast: 192.168.0.255 Mask.255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU: 1500 Metric: 1
RX packets: 10960 errors: 11 dropped: 0 overruns:0 frame: 20
TX packets; 2424 errors: 0 dropped: 0 overnns:0 carrier;2
Collisions; 27 txqueuelen. 100
Interrupt; 5 Base address: Oxee80

WRT AL R SRS R B ifconfig 48 /etc/hosts PAY IP Mk 53 B, WA
WEE TR, HER L E T Sl MK RER, WTHF:

ifconfig ethd linux broacicast 192.168.0.255 netmask 255.255.255.0

1.8 /p 45

AERFER RIMNEEHSB T Linux EHFHEN—BHHE, G5 Linux DRI/, EH
Ay -—H46 shell 5%, P BRI TCP/IP MEANEE. 77 —ZH BITEHFENE Linux
R 25 R % AR EL B -

Lirwoc 50,48 ¥ 51
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Linux RESREBHEH Mot T B, BABRE ERLDT Linux REER XKD
o PE Linux, AT LI ERITH PCHLBUER SN BER KNG R E 4. EX— B+, R
T B AP Linux PR 4280 ER S5AE.

2.1 FEH FTP RFes

2.1.1 FTP RSB

W4 W o, FTP(File Transfer Protocol, XAZHRMIOAEFEIEFEEAHA, Inter-
ret LRI EER FTP, i E Internet LRI P R EEH BT £iX4% laternet |
AP AR LUED FTP R LM LA ERAITIEE, Internet LW RFHEFEE,
PSRRI TUP BT LUK E), T R R B FTP IR% 2% E.

2.1.2 R FTPIRES

FTP AR % @58 % IR &5 19X R AT LA BRI R  — R 2B Unix REHIES FTP |
B, ERAAKFRE LRSER PR, XM FIPBREBE Linx ERFZIEREL%E L
T AREFZNRE; Z—HRELW FTP IR% % (Anonymous FTP Server) , & 7] LAiL{E
ABFEERRLAN FTPIRSG 88, RITEREFEN FTP MEB[IHAREEE, X —
N RTEANT GBI ZEMEEES FTP R4,

RI—MEBHYES FTPRFHE wo - fip, B EZHFIFE Unix TEN, wu-fip B A
RIBARBIZHRR, BT ER ZHAE R, ERELIT RIS

o ik P S0 R X SO B i IR R AR TR AR R A

o T LA % 7 [R] 5 £5% B L 25 43 B A TR B0 7 B R ) A0 7 R T 5

o T LT SR SC B BT SRR

o LB s RRATAHE KGR, L P RE B AR

o TLAREEENGBERM, LEEE TSR,

RENEEMET FHBEEKE FTP RSB0 ERER,

TERAIIREEE A H WA ER wa - frp BF 3, REBRINE AR F FEGEHN wa-
fipd -2.6.0.tar. gz X AEA . MR EENULR LELEERT wa- fip R H, WA LIRS
XERSY HEA T /N MTACE FTP B %2

H, RNB XA RMER, TR

v maxn I
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tar 2xvf wu~ ftpd - 2.6.0.1ar.gz
MPRRETEAE T RATH 283 wu-fipd-2.6.0/ AFAFR, HRATHAKXPHFEL, (&
RHE README NI INSTALL XA S0, AR AT 8 7 - - > K8y 7 #g,
FEAT IR HOR AT configure , make 1 build install 3 =84 R4 BB 0
ZAEM bin AR, EAAREE TS BE LR 0 2R MHENE 2.1
BIT 715

®2.1 fipEHBERFXHFERAR®

XM 5 | m %
_ L — o
fipd CFTP % M FIE
heafy REFIPHUE -
fiprestart WHRE FTP H % 8
| ttpwio £E FIPREBOAS
| ftpeont RE PP R AR | MO NE
[1pshut i TR B BEE

2.1.3 F FIP RGNS

BERFHEVRELAKERFENE & LBERNTTLIBNRFEE B LAMNLE,
FATEAT ckeon fig %, R A,

[root@linx bin # ckeonfig

Checking _ PATH_ FTPUSERS .. /etc/fipusers

l'can't find it . . . look in doc/examples for an example.
Checking _ PATH_ FTPSERVERS ;. /elc/fipservers
[can'tfind it . . . look in doc/examples for an example.
Checking _ PATH_ FTPACCESS : . /etc/ftpaccess
tcan'tfind it . . . lock in doc/examples for an example.
Checking . PATH _ PIDNAMES . : /var/runvftp. pids - %s
Ok

Checking _ PATH _ FTPCVT . /etc/ftpoonversions
fecan'tfindit . . . iook in doc/exampies for an exampie.
Checking . PATH _ XFERLOG : : /var/log/xferlog

Ok

Checking _ PATH_ RIVATE . : /etc/fipgroups

lcan'tfind it . . . look in doc/examples for an example.
You only need this if you want SITE GROUP and SITE GPASS
Functionality. If you do. you will need 1o edit the example.
Checking _ PATH_ FTPHOSTS .. /ete/Hphosts

Lirux B R 5
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shutdewn /ete/shutmsg
delete no  guest.anonymous # delete permission?

overwrite no  guest,anonymous # overwrite permission”

rename no guest. anonymous # rename permission’
chmod o anonymous # chmod pemission”

umask no  anonymous # umask permission”

upload /var/ftp  » no  nobody nogroup 0000 nodirs

upload /var/fip /bin no

upload /var/fip setc no

upload /var/fip sincoming yes root  daemon 0600 dirs

alias inc:  /incoming

cdpeth /incoming

cdpeth  /pub

odpeth /

path - filkler anonymous /etc/patmsy [ -A-Za-20-9_\ .1+ $"\ . "-
peth—filter guest  /etc/pethmsg " -A-Za-20-9_ % ]+ 8"\ . -
guestgroup ftponly

email user@hostname

TEE BRI PRI

® loginfails X¥L

THHE BT AT AP RS PP S5 deid, UiF HI D B JLUCE RSB A BRI HL &, I i

BLT IR H AW

454 Joginfails 2

LTI AR B IR KT .

class K% K W|(real .guest.anonymous) [P Hiht

W XMW ORERRE FTPRSS LHPMERN. £ FTPRS & LA REA

BB MR 2R

(Dreal fEZ FTPH & LB TH Gk SR

(2)guest FobhE L KM HBEHBMER .

(3anonymous  FLEREALME 7 AP

5171 1 ; class remote real, guest, anonymous »

B EX DTN remote 2K IE “FAERIE AP« THURM BB AT
e, LI U (L ASRAT L SR & FTP RSB 88 |

T 2 ; class local real, quest.anonymous + . tsing.edu.cn 166.111.

F 3R tsinghua.edu. en FIEIPAYYLER T X A KR local, B 1EF FTP RS 804
A7 45 BRI

e Limit R A% nfE ot #

Linux 5 2 % 51
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lar I (yes/no) FH]

Yige BOEBR— T B K H S R AR AT tar THRE.

77 441 : tar yes local remote

privale  EM( yes/no)

Ti6E . BT OISR ST IR

<, private yes

passwd — check R (none/trivial/rfc822) &M (enloree/ warn)

HHE 7 MR A unonymous K 5 Bk T B B AN A, T TR B3 Y 6
(1}None F 40 AR IE, (L4075 A48 A] DL 2 4%,
{(2)Trival #E N HBEAMEEHSEZF @ RIS,
(3)Ric822 RS - BIF S Ric822 FATHE 0 E — mail 30 L 58 A 1 BB oL,

Wi nis(@263. nel .

(4) Enforee FRHI AR E W5 AT S 15 E A AR kg R,
{(5)Warn R F G AN LA H S ELEE R LI,

7% 161 : passwd - check rfc822 wam

R H P SR F - mail #UbERE R BILIGF A BRD A A OE 0] M
Sl ABELEFL.

log commands %%’](real/gucstz’armnymous)

IhEE ; 1550 W2 JH P Of st B, B £ A B 88 1 & 8 10 % 42 S /ust/adm/ xferlog W

+-48 ; log commands real

G ELERBETBICH P (real) 8 A REHT, T A BB &0 s 304/ usr/
adm/ xferlog P -

log transfers  J5H( real’guest/anonymous}  #E3 {inbound/eutbound)

ThEE . ST IR 2 B P BEHTE |2 (inbound) 33 T # (outbound ) BT A9 # K47 8 & £
TEX '/ ete/ xfetlog .

71 ; log transfers anonymous, real inbound, outbound

& % . anonymous B real XML R HE RT, foff] EER AT F BB BRER Sl T
4 /ete/xferlog 1.,

shutdown {4

L8k . K TP HR 55 2% X PR A B )] BLIR A% 7 S T BT 98 8 B9 SO, BE R B ] — 21, A
HEBFEFTP W8 7 BERENE A FRHX DO E, STHREATT R MR >
Jete/fipshut HV,

71518 ; shutdown /ete/shutmsg

delete I (yes/no}  FH(rcal/anonymous/guest)

RE R E R R AP A delete XM E %

7 . delet no guest, anonymous

% L BRI A guest S anonymous B, A BEBEAT 30 £F 89 B BRERAE .

“__Lirw R 75
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overwrite I (yes/no) | (real/anonymous/guest)

e T BT LI E H P EH overwrite 54,

/5 7] : overwrite no guest, anonymous

LB AR AP A guest X anonymous B, ABEIFTIE 4 overwrite,

readme iﬁ:@f(yew’no) B ( realz’anonymuus/guesl)

g B A VTR readme 4

75441 ; readme no guest, anonymous

B EFHAN KA guest  anonymous I, A RETRITIE S readme.

chmod &M (yes/no) 2 H|(real’anonymous/ guest)

TNEE  ROE % SRR R E F P E M chmod 5%,

/318 chimod no anonymous

X BRMI AP N anonymous B, ARBEATIE S chmod,

umask M (yes/no) ZEH|(real/anonymous/guest)

ThEE : BUE B & AVFEE AP B umask $#52 .

71% ] ; umask no anonymous

B BRI A anonymous B , ANREFASTIE D umask,

upload ARHE LEHHFE HEF(yes/no) HFHHEMR EI(dirs/nodies)

Yigg . X ESBES— T HF R AR ey,

7R Bl 1 ; upload /home/ftp /incoming yes root daeman 0600 dirs

& B home/fip HAER B F, EXNHRPRA incoming X FF H 7 A LLEH
AT R A root BT HAF4H 2 daemon, 3L HI#R/ESLR 25 0600,
dirs R DIERX B RHEY T HR

A5 19 2 ; upload /home/ftp /bin no

44 3 upload/home/ftp/etc no

% X . 7R /home/ ftp/bin F1/home/ftp/ete X BT H R REE L HIMHH .

alias HFEHZ HX

. AHEEAFRE G B A RN ABRAMNE M RIT . X IRE SR E
SRABEMIUHEA R,

7 1) ; alias inc: /incoming

& X .} H#/ incoming i B H1 4 inc, Bi# A/incoming HFH BN T EH My & AT
T sed inc,

edpath H.E

B XA TIEE S DOS SRR ER AL, ERMT od i SR BAZEE, Bl
AT ed etc B, HAELHERFER, FREFAR ete, WREHF WELT
Hoetc MHIBEE, NRURA, MBRE cdpath 55 FEEXNMTF RBR, FLRA
A ete IXTHF

/1518 ; cdpath /incoming

Lnx ne %z [l
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cdpath /pub
cdpath /
& X AEREIVF H /incoming /pub 1 /.
® path ~ filter % ¥[{ real/anonymous/guest) H#
IHRE R RN IRE.
A< 1A ; path - filter anonymous /etc/pathmsg | ~A-Za-20-9_\ .1+ §"\, -
path - filter guest /etc/pathmsg | -A-Za-20-9 \ . * §"\ . -
LW ER T anonymous fl guest HP ERM L BLE A~Z.a~2.0~98_'0
FFRA TR SIS B D) FTP AR 58
® guestgroup HHE
INEE : IR guest BTN EE.
7~ 17 : uestgroup ftponly
® email guest BY E ~ mail HEfiE
TR E AL K - mail 010 E X AN M5, WSS P B A FTP AR 55 8807, 3L 5 3
K guest, FLPR L real R — &, tk anonymous &, {8 7E I 2> BT B # guestgroup 18 % M
% .
7 41 ; email msf@283. net
® deny IPHBEE/HE# RBH CHF
THEE ; B E FRAIWR---1 1P Mzl R Z M FH P B A FTP AR % 25,
74 deny 166.112.1. x * _com.cn /etc/deny. msg
30 {8 1P LD 166.112.1. % FFLAYRRIRE L . com.on RN B R EH AR &
# 1, HH /ete/deny. msg PRIN AR XA ZAL . URBFEERHIFRRA,

2.1.5 ACE M TR frpusers

ﬁ[‘;%}t##/etc/ftpusers EHEBREHAHEH FTP &5 X8, IRMAERENTE
MEBWEME S, THEBH T RERIAD fipusers T,

root

bin

boot
daemon
digital
field
gateway
guest
nobody

operator
ris
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SCCs

Sys
wiep

2.1.6 ACEBHIEHISCHE ftphosts

BB XM /ete ftphosts FIR IR 2 LA FTP R B0 B XAMMERGL N [ 5
GRBEME S, FEANT RGN fiphosts . FHLL allow 3T 3k K& AT 1 &
B9 ML, B deny 113k 8912 2 1 B 3 60 £ WL

# Example host access file
#
# Everything after a ' # is treated as comment,

# emply lines are ignored

allow bartm somehost. domain
deny fred  oterhost.domain 131.211.32. *

2.1.7 MARFSR/REBIER TIE

HIEAANEMHBEIABCEZ RN, RIOETLURATER T EMNARS HES
E#IAE:

[ met@ lirux mst] $ftp locathost

Comected to localhost.

220 linux. tsinghua. edu. cn FTP server (Version wu—2.6.0(1))
2000) ready.

Name { localhost: msf) ; fip

331 Guest login ok, send your complete e — mail address as password.
Password;

230 Guest login ok, access restriction apply.

Remoie system is UNIX.

Using binary mode to transfer files.

fip>1s

200 PORT command successhul.

150 Cperatong ASCIl mode data connection for /bin/ls.

226 Transter Complete.

fp> bye

221 - You have transferred 0 bytes in 0 files.

221 - Tote! traffic for using the FTP service on linx. tsinghua. edu. on.

221 Goodbye.

Linx mmxs [JEH
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LoadModule asis _ module
LoadModule imap _ module
LoagModule action module
LoadModuie speling _ module
LoadModule userdir _ module
LoadModule proxy _ module
LoadModule alias_ module
LoadModule rewrite  mocule
LoadModule access _ module
LoadModule auth  module
LoadModule anon_ auth - module
LoadModule dom _ auth _ module
LoadModule db . auth . module
LoadModule digest _ module
LoadModule cem  meta _ module
LoadModute expires _ module
LoadModule headers  module
LoadMiodule usertrack _ module
LoadModule example _ module
LoadMedule unigue _ id _ module
LoadMockle setenvif  madule
CleaioduteList

AddModule mod _ mmap _ static. ¢

AddhModule mod _env.c
Addiodule mod _ log _ config.c
AddModule mod _ log _ agent.c
AddModule mod _iog _ referer.c

AddModule mod _ mime _ magic.c

AddModule med _ mime. ¢
AddModule mod _ negotiation.c
AddModuie med _ status. ¢
AddModuie mod _ info.¢
AddModule mod _ include. ¢
AddMocule mod _ autoindex. ¢
AddMocule mod _ dir.c
AddModule mod _ ogi.c
AddModule mod  asis.c
AdaModule mod _ imap.c

| 3 L

Just/libexec/mod _ asis. so
/ust/libexec/mod _ imap . 50
/usr/libexec/mod _ actions, so
/ust/libexec/mod _ speling. so
/ust/libexec/mod _ Lserdir. so
/usr/ libexec/ ibproxy . s
Just/libexec/mod _ alias. so
Just/libexec/mod _ rewrite.so
Just/libexec/mod  access, so
Aust/libexec/mod _auth. so
/usr/libexec/mod _auth  anon.so
Jusr/libexec/mod auth _ dbm.so
/usr/libexec/mod _auth _ db.so
/ust/libexec/mod _ digest. so
/ust/lipexec/mod  cem _meta.so
/ust/libexec/mod _ expires.so
Jusr/lipexec/mod _ headers.so
/ust/libexec/mod  usertrack. so
/usr/libexec/mod _ example. so
/ust/libexec/mod _ unigue _ id.so
Just/libexec/mod  setenvif. so
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AddModule mod _ actions.c

AddModule mod _ speling. ¢

Addiiodule mod  userdir. ¢

AddModule mod _ proxy. ©

AddModule mod _ alias. ¢

AddModule mod _ rewrite.c

AddModuie mod _ access. ¢

AddModule mod _auth.c

AddModule mod _ auth  anon.c

AddModule mod _ auth _ dbm. ¢

Addvioduie mod _ auth _db.¢

AddMiodule mod _ digest. ¢

AddModule mod _cem meta.c

AddModule mod _ expires.c

AddModule mod _ headers. ¢

AddMoedule mod _ usertrack. ¢

AddModute mod _ example. ¢

AddModute mod _ unique _ id.¢

AddModule mod _ 0.¢

AddModule mod _ setenvif.c

ServerType standalone

Port 80

Hostnamelookups off

User nobody

Group nobody

ServerAdmin root@ localhost

ServerFoot "/home/htipd,/html”

ErrorLog /var/log/httpd/error _ log

Loglevel wam

LogFommat "%h %! %u %t \"%r\" % > %b \ "% {Refererti\” \ "% {User - Agent{i\"™
combined

LogFommat "%h %! %u %t \ "%r\ " % >s %" common
LogFomat "% i Referer|i - > %LU referer
LogFomat "% { User - Agent! I" agent
Customlog /var/log/htipd/access _ log common
Customl.og /var/log/hitpd/ referer _ log referer

Customlog /var/log/hitpd/agent _ log agent
PidFite /var/nunvhttpd. pid
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ExtendedStatus On
ServerSignature on
UseCanonicalName on
Timeout 300

KeepAlive On
MaxKeepAliveReguests 100
KeepAliveTimeout 15
MinSpareServers 8
MaxSpareServers 20
StartServers 10

MaxClients 300
MaxRequestsPerChild 100
ProxyRequests On

ProxyVia On

CacheRoot /home/hitpd/ proxy
CacheSize 5
CacheGelnterval 4
CacheMaxExpire 24
CachelastModifiedFactor 0.1
CacheDefaultExpire 1

F i 3 17 9 5F — VERR AL B 3 ntipd. conf P RBIH K FIE S
® ServerType 14£M(standalone/inted)
e SR S SRR, B TTHLE 3 B 58 3 (standalone ) , 4 2 75 2 RY 5 0 i 3
(inted) , — A& (@ H] standalone 77 Ao
75 . ServerTypa standalone
S = = [N = apa(:he B %28 .
® ServerRoot £
TifE « 75 B IR 5% &% PR 10 B B AT
1~ 151 - ServerRoat /ust/local/ele/ apache
& 3 AR R 4 88 T £ 09 B 12 1 /usr/local/ete/ apache
® PidFile PID 3CfF
HhEE . HE R 55 B R ID BT H .
B PidFile /ust/locai/ete/apache/ logs/Mtpd. pid
O L R B SEHEFRI 1D iR TE UM /ust/local/ete/ apache/logs/hittpd . conf .
® Port Zigllt;
e . B S BRIR S EM NS BRIAN WWW IRSBRSITS R 80, MREE T
Wi S, TR RN ML TR,

Lirusc 588 % 51




EoE MBESIIENR ¢
A 18 Port 100

T X HES TR 100, WG HEAT URL BRES & btip: //host. domain: 100/

User P4/ #ud

TiE 3E hitpd WEIFPATH , S AARAXNLLREE, SHNHP AL /ete/
passed P B SR A .

77 : User nobody

Group MA/ 8 gid

HEE: F 5 User 8400, R 2 Bk m B4,

7~ ) : Group nobody

ServerAdmin ‘EH R F - mail #hl

IHAE . e B A E - mail #ht X M iht &0 BA RS EE HE &, AN &
SEMEAKE.

7 ) ; ServerAdmin msf@mail. tsinghua. edu. cn

BindAddress EIM( % /1P/FODN)

LRE . B2 M AE A i kAR 5 T LB A TP BUSE B YL & (FODN), 8 iE R
“x TR EREMER,

7§ . BindAddress »

Errorl.og JOR S

il I EAS R RIS RS, RS AR R DL/ T A9, AR A S i K F Server-
Root MEEET .

A 1 . Errorlog error/error. log

R E BT 8 55 1R 12 F 4 /usr/local/etc/apache/error/error . log, iX H {f]
ServerRoot 2 /usr/local/ete/ apache,

7584 2. ErrorLog /ust/local/error/error . log

& 3RS BIL B/ ustlocal/error/error. logo

TransferLog DR XFE

g E AR ie R, e F ARk,

77~ 1t TransferLog logs/access - bog

ScoreBordFile 8% i i 3015 %

hek e R R R, BEFRFE L

7 18] ; ScoreBoardFile logs/apache status

Server Name THLEZTK

THEE . B E IR 28 4 R, B~ T E idE7E DNS BB X BEH A

7~ 4] . Server Name tsinghua. edu.cn

CacheNegotiateDoes

IHE: Apache R& B R X2 & Pragma: no - cache B, LR A L
LR S A B M b,

Linux S K3




ﬁ_g@ggammm . L

7% ) : CacheNegotiateDocs

Timeout FH¥L

THEE  BE PR LS ET R, A P R E R A e AR S s
LB E  MEMEHEER, B EERIP .

#3481 Timeout 1600

KeepAlive I On/Off)

IR EERERAEL BRI b, On BIFE, Off R4,

a1 ; KeepAliveOn

MaxKeepAliveRequests IXEX

R AR ESEFRORE, MREEFRATHNE MRS B LE
filo

A< MaxKeepAliveRequests 100

KeepAliveTimeout #- %

THEE  BOE 1 SRR SR E R G F ARSI, A0 R & P S0 R 0 I I AL LA A PR
REAT R

i ; KeepAliveTimeout! 5

MinSpareServer ¥ H

LIRE . BOE SRR SRV IR S B/ NN E N SRR ME N BN TR ER AR H
B g E X AR % 25, 0 B S0 BR R A 0 IR 9 28 15 Sh AR, N 0K A B E

7% B - MinSpareServers

MaxSpareServer ¥ H

RE . R E R F RS EZHAHE N SRR KR EN BT oL isE fi, %
AR BRI 5

715 ] ; MaxSpareServer1(

StartServer ¥ H

o KRS SR aeid , EH R 2 DR KSR

1) - StartServers 5

MaxClients B H

WIRE . RER PR LIS EMRA LR, S s 2R SRR RS E P E
BT FEANBRERPRENRTE, BHERENAR,

B MaxClients 150

Max RequestsPerChild ¥ %k

IR RE BT AR TE AT LR SER B AR 95 I8, SR BB R I, TR £ 1 ahs )R
RIEHFE, BT Solaris FLHERLE, KB RAEMB AU BUIAE.

i . MaxRequestsPerChifd 30

ProxyRequsets  $ET(On/Off)

R . razn
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HiRE: Bt 2 A B REA DT, KA RATEN B EEWRT LT
71~ 151 ; ProxyReguests On

® < VirtualHost host.some — domain.com > ... </ VirtualHost >

Tt B R B, DR SR B A A B R R EYIA S A EE .

A ; < VirtalHost dns. tsinghua. edu. on >
ServerAdmin msf@mail. tsinghua. edu. on
DocumentRoot /home/ www/
ServerName tsinghua . edu.cn
Errorlog logs/mouse — error - iog
TrarsferLog logs/mouse — access - log
< /VirtualHost >

FCBREXX G EVNM BN www. tsinghua.edu.on, MEX A FNLEAH T L1
WAL O H A IP #ik IR MR dis.singbua.edu.cne 2 & 7 5S L
dns. isinghua. edu.en XM X & EHLEATEREN, WA AU LEERLEE AR
e

2.2.5 BB R EISCE access. conf

P‘ﬁﬁﬁj{H‘/etc/httpd/conf/access.conf FTERAXRBERENGER AAMIFEN, £5K
BRLABY access. conf T BR 45,

< Directory / >
Options FollowSymLinks
AllowOverride None
< /Directory >
< Directory "/home/htipd/html” >
Options Indexes FollowSymLinks
AllowOverride None
order allow, deny
allow from all
< /Directory >
< Directory "/home/httpd/cgi - bin” >
AllowOverride None
Options ExecCG
< /Directory >
< Location /cgi - bin/phf # >
deny from all
ErrorDocument 403 hitp.: /7 phf. apache. org/phf _ abuse _ log. cgi

< /Location>

unxmaxs [N
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TSI FRA B — PEARACE M aceess. conf I REATILRE S
® < Directory Ha® > ... < /Directory >
HBE : R B30 BT R 8 1 % mT LA PR A9 S ASUR -
71 ] ; « Directory /usr/loacl/etc/httpd/htdocs >

< /Directory >

¥ L A /usr/local/ete/hittpd/bidoes 13X H S48 AR -

® Options %I

HIEE | 775 1 B 1 A2 11 FT 3R o al LA R 68
AT I e SR
All HEVF LAF PR A 1 S BE( Multiviews FRSM)
MuitiViews AEVF R A PR Multiviews
Indexes A AT RGO, AR R A F LT R
IncludesNOEXEC HELY SSI, AW M R # exee £ # include M INGE
Includes HEIF SSI, AL Server — side Includes

Follow3ymULinks
FExeeCGI
Y mLinkslQOwner Math

e R B
HEIFIZ Fisx T CGI

BV SEEN S, NFZERNE LS EH AR
LR

7+ B . Options Indexes FollowSymLinks
2.2.6 BLEFTEIZHSCH sem. conf
Jete/htipd/conf/srm . conf VLESENIEBAEE, BIAR srm. conf M T Hrs

DocumentRoot ”/hame/ hitpd/htmi”

UserDir myhtmi

Directoryindex index.html index . shtml index. cgi

Fancylndexing on

AddlconByEncoding (CMP, /icons/compressed. gif) x - compress x - gzip
AddiconByType (TXT, /icons/text. gif) text/ *

AddiconByType (IMG. /icons/image2. gif} image/ *

AddlconByType {SND, /icons/sound?. gif) audio/ *

AddiconByType (VID, /icons/movie. gif) video/ »

Addicon /icons/binary. gif . bin . exe

Addlcon /icons/binkex . gif . hax

Addlcon /icons/tar. gif . tar

Addlcon /icons/worlc2 . gif . wrl .wrl.gz .vmml .vim . iv
Addicon /icons/compressed. git .Z .z .1gz .gz .Zip

Addicon /icons/a.git . ps .ai .eps

El i=raxn
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SRE Bt ERE M X A IR % 2R B RE H , TR deny B allow,

75 180 . Order allow, deny
allow from all

& XAV e A ERTT LR IR

AddleonByEncoding RIAR X EMfEE  MIME - encoding A3

HHE . FancyIndex P r et REAE Y MIME - encoding FRUAHBEW R L
e

73% {514 . AddiconByEncoding( CMP.. , /icons/ compressed . gif)x ~ compress x - gzip

AddleonByType BEr{r 8 MIME - type 2

OrHE : 25480 AddIconBy Kncoding , EL3X & 4 MIEM - type 77 30UHmR .o

7 71 : AddlconBy Type( TXT . /icons/text. gif Hext/

AddIcon [EEREM v B X

iEE LA ST A 5 R R ARG AR .

544 . Addleon /icons/binary. gif. bin. exe

Defaultlcon EdfrE X

INHE B RE Y SCPRIEAT FE A R AR R e, LI RRR AR R s

7~ 15 . Defaultloon /icons/unknown. gif

ReadName X%

SIRE : f£ Fancylndex B i B CIFRIULY o

755 17 ; ReadiName README

HeaderName X {8%%

P18 5 ReadName #I{L, (A% Fancylndex HIRHY . SR8 5 A& HF.

/~ # ; HeaderName HEADER

IndexIgnore S

DI BT TE Fancylndex 81 A5 i #9 30fF.

/R ] : Indexignore README . htaccess

AccessFiteName {4 %

HIRE L X R E B B AR S0, R R PR E R B R A iR e S, R % 2R 2
EREABP NS G, GEEATFANRHA.

% 1] ; AccessFileName . htaccess

Default Type MIEM  3CHR2567

TRE . AT AR % S5 A I IRAY SO R RN | 7E 1€ S 40 7 0 0 B R 3% DR R o A O S
g3 518

7~ 18] ; DefauliType text/plaing.

& M ANIRE O FERLE 3L text/plaine

AddEncoding MIME ~ enc  SCIF2H)

IEE . B OB TR RN, 2O R A Bl ol LI BRI R .

TTLLLLl |
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71% 1] : AddEncoding x — compress Z
® Addlanguage MIME - lang %4
THEE . RE LR S BN, AR IR R R A IR
#4518 ; AddLanguage en.en
& |languagePriority MIME — lang
TifE . e T BRI .
A+ ; LanguagePriority en fr de
® Redirecl X% url
yRE AR U E PV F T ASAE R SR E R PRI T 41 URL.
/118 . Redirect welcome . html http. //host. domain / ~ msf/index. him!
ZC YA B welcome. himl X DR, R F 28 24 -~ & host.domain/ ~
msf/index . himl #3035 L 1H B 7 o % R AR ) B S0P -
® Alias MMM R, URrH R
HEE. T AE DocumentRoot FHTH R E £VH .
713 14 ; Alias /www /home/ www
SN CYE P SRS www B RS 208 XM BB home/ www/, T AN BUR Doc-
umentRool B www Z T -
® ScriptAlias M H F,LhFHx
DIl 2641, Alias, {HiX B g B0 I SCHER B R X, R 248 COLH ».
71 4 . ScriptAlias /cgi - gin /usr/local/eie/apache/cgi - bin
® AddType MIME - type K%
i R ERTTTE T XM mime. type P RIHE A MIME 28,
71+ il AddType type/tasttype type
¢ AddHundler MIME - type £
THEE R AddType 2500, BX B i) BT S0, KRB 4r B48 CCLUF .
A+ 7 : AddHandler cgi - script.cgi
® ErrorDocument H11R4% &, X/ X T A
DhRE U E MR S SRR AL F R AR ARAMGEE, AR A E L/
HR WRBEMACTUE, MELL”HFFE, OARL g,
7 81l . ErrorDocument 404/missing. htmi
ErrorDocument 405°{7 [ & #3% -+

2.2.7 sitiRFHRIT

HESERZRT,BALLEA hitpd 6 4 88! Apache TR % 8, RS RMETLLA 0T HY @
/J\ﬁ@j httpd iﬂﬁﬁiz_’-j:f

ps —alkx
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HoE MBRFBNERE @
2.2.8 MiARRS A isiTIENE

bt MR % B AT RN AR el LIS B AT TPERT L 1 TER WSS 09 A B EEA A htep: /linux,

H linux H%EAE Apache MIHLES BITHEOLA0E 2.1 Aras.
a J\;-;.'}:z_-_ '?_'.u_':t:-:-"_n_n‘f_'._ '_n'-_t-_ Server = l.'.;_‘i:;oz-;'.-fln‘.'-.rn Eploru‘ B ST L=l 2
IH® SR WY KEQ TAD B I
i Rdd8adAd -
RIR T ek G EW MR KW E T ee 00000 S M M
li‘ﬂ:@l http //linux/ _'J é‘ﬂﬁ[ Ijm ”
- r —
Apache 1.3.6 with PHP 3.0.7:
[urbol.inux Web Server
Turbolinuz uses the Apache web server to provide WAW services. B
File Locations
Thiz file is in the /home/httpd/html directory as index.html. You
may replace this file with your owm HIML page, or add more HTHL
pages in that directory. The web pages can be accessed at the
ifE’i____" ttn: //lncalhnst/ nr hTTr_u.‘."r' fvarmr _;'_fr'f_ﬁ_.'_':“:e‘%-'_{-_n"- {iﬁ‘rﬁ__?f‘___ PR ___%I
PaE : | |4 Internat 7

21 WA BRI
WP 2.1 AT LS , Apache IR B AWML H T

2.2.9 PKEMAER
TR NTE ST A 2 TR RA, T 959 5 B A stm. conf X SC4F VR #1 G A0R
LU0 F T TR
userdir myhtml

BHBA M H R myhtml, BIRARAFE AL T A myhiml., MBBREFHF -D
1 msf B F L MR B 5 % /home/ msf, ¥ HE F—P AL AREWT .

<HTML >
<HEAD >
<TITLE> H#E F W < /TITLE>
< /HEAD >
< BCDY >

<Hl > Bl AEN <« /Hl >

Linux 88 K )
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3.1 H 3K

3.1.1 H¥#k&#
BOR AR F RSN N RARERS E, 0 T AL EERE I, 2 r
RS XFMES,BREXHRE LT,

HoR: B RE--MEEEH, EIURFERE T e E A48, T80 ERF
HRHER,

SR BRI RAMTERENEIE. 7 Linux 25T, L)
VST g Wi . SR S 5 TR 6 S

7 Lioux RGP BRAUSHAERENTHRA XS M FERRASETUEL F
H, el — RS, B 3.1 A T — 8% Linux B3R, % Linux
RYH RBERR /" RER,

GO & &

Bl 3.1 Linux B1E REW

B 3.1 F ,bin,usr F etc BERBEB R TPHE--BEFHF, T usr T include W 5
BT —EHFHR,passwd W4 etc HR FH XM,

Linux RHE FHZE N R IR I X0, @ passwd B9 52 B B 1 R /ete/ passwd
FIEEHFAHTR T RFABRECBRBIEYE., €5 PES L, 8BS -

Linux /KL % 51
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AHA TR E ABHAAZR, HTHTRENE . MRBEYLARYL /3 Wi N0
TR ASRMBAE I . A ) FATE R 5T F AL )T AT k48 9 24 8T F
R bGPk AR E RN G R D AR L B R R SR BR R T £ A
EAHRXATHAR E#R.

3.1.2  getewd B
PR getewd FI T8 YR TR S S0 12 4.

# include < unistd.h >

char % getewd (char * buf,size _ t size);

TEREL getowd 40,58 1 M BEOR R buls 85 2 > BECIR BN B A SRS L KT
size, MB YR THEERMNBEEZRERTAENEDT, MWEKER NULL H 7 errmo &
ERANGE, pA#R TR, I& [ 35 ) B 12 22 B35 40 B WHE M NULL,

AR SR A LA R

/ * filename.ex3 1.c*/
#include < stdio.h>
#include <stdlib.h>
# include <unistd.h>
# ifndef MAX _ PATH
# define MAX _ PATH 255
# endif
int main( )
|
char name[ MAX PATH+1];
if (getowd{name,MAX _PATH) = =NULL)
|
printf("error. getewd \ ) ;
exit(1);

printf("Current working directory: %s\ rf',name);

exit(0) ;
|

THEES W FABRFHZETER.,

[ root@ finux /root; # ccex3_1.¢
[ root@ linux /root] # a.out
Current working directory: /root

Linux LR % 51
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3.1.3 EERHZR

BTABRFPRER —HRPHXG, GEABERZE R, EBHREHE opendir,
readdir.rewinddirv 1 closedir % ¥t o ¥ .

# include < sys/types.h> ‘
# include < dirent.h> ‘
DIR * opendir{const char * dirname) ;
struct dirent * readdir (DIR * dirp); |
void rewinddir (DIR % dirp):

int closedir (DIR * dirp);
LI E B P KA dirent 8 LIF

stuct dirent
]

inoB4 _td_ino;

offed _td_ off;

unsigned short int d _ reclen;

unsigned char d _ type;

chard_name[256]; /+ We must not include limits.h! x /

1

7t dirent P, BEEMNFER d_name M d_ types d_ name X XHFHT HRHZ
Fro d_\ype RBIER, W IR ME 3.1 FioR,
%£3.1 WRHXHE£R

F B d_ type BfH BTHE X
T _ FIFO | FIFO. B 2 B
DT _ CHR ] SR & M
DT _BLK ' B & Xt
DT _ DIR FH#
DT __ REG — i
DT _ LNK 3 P ais
DT _ $0CK BT
DT _ UNKNOWN . o |2 RV LT

HEBMEAE , AL A, Linux RAFBEHFEBETE d_type, MER RHM d
type X 0,80 DT _ UNKOWN, EBF KR ILHH MR stat, X T stat, &£ T HA

ERH2BUMNE.
3 opendir M) BB N BEITIFH H R A dirname, & B — - @ DIR 184, X4~ 5 ¢

Linux 788 % 51




& Linux C MRERE RIS

TE N7 I BT e BT R 3
BB readdir 1) B8 T opendir £ AR AYISHE, REGR E - D[ dirent &58) 1045 £
anifiglel NULL W R/REE % TRMA XN TEASESEHTT .
R AL rewinddir FIREATH 6 B 0 H & B8 BB A opendir B 19815,
B closedir & AR HERG AR,
THEFFHEIIRFE-BRTHRAE LT rEL ZBFMSRAIEH A4 .
/ * filename:ex3 _2.c* /
#include < stdic.h>
#include <stdlib.h>
# include <unistd. h>
#include <dirent.h>
void usage{ char * name)

printf{"Usage: %3 dimame \ ", name};
exit(1};
int main(int argc.char * + argv)
DIR + dirp;
struct dirent + direntp;
if (arge! =2)
usage(argv[0] };
if {{dirp = opendir(argv[1])) = = NULL)
i
printf("Coult not open directory: %s \ ", argv[1]);
exit(1);

while({direntp = readdir(dirp) )| =NULL)
printf("%s \ n’, direntp- >d _name);

closedir(dirp) ;
exit(0);
t
BFEETE RN TEAR,

root@linux /root] # ccex3d 2.¢
| root@linwx /root] # a.out rootdir

Linux S 5
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filec
dird
fiiea
fileh

3.2.1 SCIHOA#GE

3.2 X fas

£ Linux W, — D UPER R T — Ml BAr i 4 - T ROR RS W (R W 2005
Wi BOTAGET XHMREEFEL, WCHERE XHVE CAFRAGYE SIENE, B
TP AL R I B (R R FTALPR % . B B3R AR B TE SUIF Al — P SRR R T
W, R FT RO, FIFO X HAT # B MBS

W3 26T XMHEIRSIVEEN. RIAX IR EEA, RIIVWALITH--
O 10 SR T 3 — SRR SR BE T o IR SCHFROK, RIS #H0 & A — DB 48 5T B 048
B, i TE B SR i B I B RS e, IR U B, TURIEHE SRS S H — R Al
AR IR BI85, T (AVEE S BF5 a4 148 ST e, ARG 5HIE M R BB HUE BB R, 2R
XHEN, ZREMBIEHTH -8 IR RIS RATE T

AHER
N
AP U
BA GID
R

b-%: 2000

B REEH

ke

BAT—X
HHEe

=R &

W

M 3.2 XHRsIEAAE

#& Linux ¥, 8RB A KA 8KB, IR -MRT[ /5K 1288, 155 7 4B, MR EHFE A
LT 68B. IXHEHEEHWIRI(128-68-12)4 =12, BEEHI NG K12
8192) = 98304R. K [AHEIRE 5 M — A/ 8KB BB, e R EE E AT {R 77 8192/4 = 2048

Lo
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AReet BRI B Y fal R £ A S hEBE 77 R (2048 x 8192) = 167772168 £ 16MB., HE ik
[BJHETR $T A9 T H: BE 77 2048 x 2048 x 8192B £ 32GL, = i w35 Ay L GE A M 2048 x
2048 x 2048 x 81928 £J 64 TB. FrLATE Linux 9, — 4 L R ANEIM R N 64T,

3.2.2 CAHLFEREBUR

TE Linux R, 8D CHRE -4 16 MR FERTECHRIEN P R 4 bR
LA RFF AR, o 0 3 8 {u o M TFABALRR ,9.10 11 = A2 A H A Fe bl A A
N ETEESR S, /iR FF USRS A P b T e AR, i 12 ) 15 {74 X
fERIZR O ERE R UBIEERA AN EHEE . A FRrm IR EMML T R RE

BEYg32HE,

k3.2 XHHHFEHEHR

fr o HoNE £ R M E X
15 $_ [FREG - St{#
14 S_IFDIR H -
13 S_ IFCHR/S _ IFBLK FRRNRE LS
12 : s _IFIFO wHHE ]
1 S_ISUID R AR & B E
10 S_18GID F P o AR R B
9 Ts_IsvIx REWE S
0-~3% ; TWX — IWX — FWX TR

B8 3.2 LAFH W, 12 ~ 15 4 Z R AR LR, BN & 00 St s 8 3 8, il
AAREEN, L4 P H - 2HBR LXREANEM - XM HEREH T -FE

#,

THEITETFRESRK 0~ 8 7, 1A/ 3.3 iR,

8 7 6

5

4 3 2 1 0

’7 r w X

r

[
W xrr um'x

F3.3 HFEHEEBM-~8i

HRTEEFANE LR IIHR,

3.3 THEMFIRKY 0~8 LA

fr | £ 4 8 & & & X ® M oA X

8 B 48 AR 7 B 45 £TRLTT A ]
6 AT & F A IT LA 5 R4 R 4 R

4 IS B A 3 | REEA A BT
2 SRS P B R AR A B

o [ SR BT RA ) ' }

Linusx /L84 55
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rowox A T AR B XA AR & 3 A QIR 3.4 5 a8
£3.4 rowox s EEE XL

A | T \ i i
r o] MR N R PENE nf b [N R ‘ ul b i o 1 A BN
. [T — TEMG AN A | OGO RER
. AT M wwgwns | kex |

KRG 0~ 8 NEE H MBI AFRE &R, WA EH K 755 R0 HM
#u) LU E R T30 B I S E A R D s im e it

3.2.3 stat R fstat FREL

PR stat B fstar U] DAFSB CHEMI{F 0.

| #include <sys/stat.h>

1

int stat {const char # file, struct stat * huf);
} int fstai (int fd, struct stai * buf); ;
WEE R R, B star A fstar BRI O; MR, WEE -1, AR stal B | 75
R I BR AR file, 55 2 BB TEBCU A E R B IE buf; R fstat 958 1 B RO X
PEAHER F (50 2 B RTFBOCIEE B RMAE buf. CHERBERESEM st B, F
1] stat £5F A9 5E X

struct stat

i
dev tst dev; /x Device. #/
ino_tst_ ino; / = File serial number, »/

mode _ t st_ mode: /* File mode. */
nlink _t st _ nlink; /+ Link count. */

uid_tst_uid; /% User D of the file's owner. =/
gid_tst_gid; /+ Group ID of the file’s group. * /
dev tst_rdev; /% Device number, if device. #/
off _ tst_size; /% Size of file,in bytes. */

time _tst_ atime; /% Time of last access. * /
time _tst_ mtime; / * Time of last modification. * /
time _tst_clime; /* Time of last status change. * /
s
£ stat L5, st _ dev R IR AUPR ILAF st _ ino |/ SCHFRY i T AL 81 mode
A U B AEBE AR 5ot _ nlink FOR BRI EERE R st wid KRR SCOEFTAT A EYA 60T

N Lnx nax3 [
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st gid JXPERTE F BRI T EAR T ot rdey AR IR DB AR UL, X M4
B SOt RIS LA H & ot _sive N LFRRE, IRE CHEER 0750 atime Y5
B ECARIRE st miime AR - IREBECTHFRIRTIE oL ctime R RET- 08T
SR IE AR BT (]

F g iR FRER A XHRER, RBIFNEHR ALY AR DI MY
B S IFMT £ sys/stat b DREE LA B H I 170000, 18 6] st.st _ mode &S _ IFVMT 1j [
B AR AL,

/ ¥ filename.ex3 3d.c+/

# include < stdic.h>

# include <stdlib.h>

# include < unistd.h>

# include < sys/stat.h>

#include <time.h>

void usage(char * name)

printf("Usage: %s filename” ,name) ;
exit(1);

int main(int argc, char » * argv)

stnict stat st;
int isdevice = 0;
if {arge! =2}

usage(argvi0]);
if (stat(argvi 1], &st)= = - 1)

printf("error. stat \ ")
exit(1);

if ((st.st_ mode&S_IFMT) = =S_ IFDIR)
printf( "type ; Directory \ 1"} ;

else if ({st.st_ mode&S IFMT)= =S _IFBLK)

j
printf("type : Block special file \ ') ;
isdevice=1;

}

else if{ (st.st_mode&S_IFMT) = =S _ IFCHR)

i
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printf(“type: Character special file \ n");
isdevice = 1.

else it {(st.st_mode&S _IFMT) = =S _ IFREG)

printf("type. Ordinary file \ r);
else if ((st.st_mode&S_IFMT)= =8 _IFIFO)

printf("type: FIFO(nared pipe) \ n");
if (isdevice)

printf("Device number. %d, %d \ rf",

{st.st rdev> >8)&0xff,st.st rdev&Oxff);
1
printf("Resides
device: %d, %d \ ", (st.st_dev> >8) &Oxff,st.st _ dev&Oxif);

prntf(“l - node: %d, links; %d, size; %ld \ i, st.st_ino,st.st_ nlink, st.st_ size);
printf("Owner ID. %d,group ID %d \ n',st.st_uid,st.st_ gid);
printf(“Permission; %0 \ ", st. st _ mode &0x11f) ;
printf(“Last access: % 15¢", ctime( &st.st _ atime} };
printf("(ast modification. %15s”, ctime( &st.st_ mtime));
printf(“Last inode change: %15¢", ctime( &st.st _ ctime));
exit(0};

BF ST T B,
[root@linux /chapter03] # ccex3_3.¢
[ root@linux /chapter03] # a.out /dev/fdD
type: Block special file
Device bunber.2,0
Resides on device.3,0
i - node; 66548, links: 1, size.0
Owrer D0, group ID 19
Permission. 600
Last access: Wed May 6 042326 2000
Last modification. Wed May 604.32.26 2000
Last inode change:Wed Apr 29.23:59.24 2000

/# filgname.ex3 _4.c=/
#include < stdio.h>
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#include < stdlib.h>
# include < unistd.h >
#include < dirent.h>
# include < sys/stat.h>
# include < string.h>

void usage( char * rame)

{
printf("Usage: %s dimame \ n",name ) ;
exit(1);

int dirwalk(char + dimame)
11
char filename[ 256 ;
DIR * dirp;
struct dirent + direntp;
struct stat st;

i { (dirp = opendir{dimame) ) = =NULL)

printf("Coult not open directory: %s \ ", dimame) ;
exit(1);

while( { direntp = readdir(dirp) }! =NULL)
strepy( filename, dimame) ;
if ( filename[ strlen( filename) - 111 ="/")
streat( filaname,”/") ;

it ((stremp(direntp- >d _name,”.”}! =0}
& & (stremp(direntp- >d_name,”..")! =0))

|
streat(filename , direntp ~ > d_ name);

if (stat(filename, &st}==-1)

Linwe B2 % 5
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printf(“error: stat \ ") ;

exit{1);
if ((st.st_ moge&S IPMT) = =S _IFDIR)
i

dirwalk( filename) ;

else
printf("%s \ 1", filename) ;

I
closedir(dirp);

;
int main(int arge, char * * argv)

I
1

if (arge! =2)
usage(argv(0]);

dirwalk(argv[ 1]);

exit(0);
RPN T E R

[root@lirux /chapter03] # ccexd _4.¢
[ root@ finux /chapter03] # a.out rootdir
rootdir/filec
rootdir/dir0/filea
rootdir/dir0/fileb
rootdir/filea
rootdir/fileb

3.2.4 BARMPINEE

£ b T BRI SO S R G, I R A AR B RS R PR

BMESEH,
T getpwuid gt getpwnam B Fisalfr HIfE B o
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# group Hi g4, gr _ name AP HEBI A T ipr _ passwd AME SO F iS00 gid T
kil ID;gr mem S P A
IR 59T T 8T 5 0t TR B MO8 P 44 T P 1D,

/= fiilename . ex3 _S.cx/
# include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <pwd.h>

# include <grp.h>

void usage( char * name)

':
printf("Usage: %s usemame/userlD \ " ,name) ;
exit(1);

int mainint arge, char + * argv)

i
struct passwd * pwd;
struct group = gfp:
char * = namelist;
int i

if (arge! =2)
usage(argv(0]);

if ({pwd= ge1pm1am(argv[1 13Y==NULL)
if { (pwd = getpwuid(atoi(argv’1:))) = =NULL)
i
printf("error; usemame or user 10\ n");
exit(1);

printf{"User name : %s\ n',pwd - > pw _name);
printf(“User passwd : %s\ . pwd - > pw _ passwd);
printf("User 10 :%d \ n”,pwd - > pw _ uid);
printf("User GID ; %d \ ¥, pwd - > pw _ gid);
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printf(“User gecos ; %s \ ", pwd— > pw  gecos):
printf "User Dir : %s \ ', pwd~ > pw _ dir):
printf("User shell :%s \ 1", pwd — > pw _ shell);
if ((grp = gelgrgid(pwd - > pw_ gid)) = = NULL)
printf( "error; getgrgid \ ) ;
exit{1};
|

printf “Group name :%s\ ", grp— >gr _name);
printf{"Group passwd: %s \ i grp - > gr  passwd);
printf{ “Group Member; \ "} ;

namelist = grp— > gr _mem;

for (i=0;namelistil! =NULL;i+ +

printf{* \ t%s \ ', namelist] i]};

axit(0);
R AT I A i AT S
[root@limex /chaplerd3] # ccex3 _5.¢
[root@linux /chapter03] # a.out msf

User name :mst

User passwd 1X

User ID :501

User GID :500

User gecos ;s

User Dir :/home/met
User shell :/birv/sh
Group name smsf

Group passwd  : »

Group Member

3.3 XHRSFGEE

3.3.1 ustat BR%Y
PR ustar BYE SLADF PR .
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if (ustat( atio{argvl 1]}, &ubuf) = = — 1)

printf("Could ustat file system on device %s\ r*.argv[1]);
exit(1):

printf(“The tote! number of free space is %d \ n",ubuf.f _ tfree);
printf{"The fotel number of i _ nodes is %d '\ 1 ,ubul. f _ tinode) ;
printi(“The fsname is %6s. the pack name is %6s \ 1",
ubuf.f _ fname, ubuf.f_ fpack);
exit(0);
FEF H 2 Tt R AR .

_root@linux /chapterd3 , # cc ex3_6.¢

“root@linux /chapter03] # a.out 0003

The totel number of free space is :0

The tote] number of i nodes is .0

the fsname is:

the pack name is:

3.3.2 statfs Fl fstatfs KL
A DI stadds A fstacfs W T EF 5.

#include < sys/statfs. h> |

int statfs {const char = (e, struet statfs * buf);

int fstaifs (int fd, struet statfs * buf) ;

AP R ESE A R IR BR R AG H R AW B BAFA stafs £ R R E:
statls B85 1 B8N CAF RSP AR BE & LRI FRAZ file, N fstatfs M5 1 DB BN 5 X
AR BT R & ST AT AL SO R fd, R RS 2 8800 - R
statfs Z5FIRG TE 5, I BC(E B r stk 31X 51 R BOR R BLBTBTHE (81 0, R BT IR [E - 1,

struct statfs

intt_ type:
int f_ bsize;
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feblkent _ 1 T _ blocks:
feblkent _t f _ bfree;
fsblkent_t f _bavail;
fsfilent _ t £ _ files;
fofilent _t§_ Hree;
fsid tf_ fsid;
intf_namelen;
int1_sparel6];

L,
(]

TEEEHY statfs 2,0 _ type HCHFRLERAL {_ bsize A AN, 1 blocks K3y A %,
{_ bfree A2 IR ELH , € _ bavail AP BMEE . {_ files K i A RHEL(_ ffree B2 NI
AR EH L fsid X REW IR, T namelen B XA RK BT spare WA # .
THEHMRER S TRAEE statfs R, BFENSEHEEXHF.,

/+tilename:ex3 7.c%/
#include «<stdio.h>
# inciude < stdlib.h>
# include < sys/statfs.h>

void usage(char » name)
printf("Usage- %s dev _ file \ n".rame);
exit{1};

int main{int argc, char * * argv)

L
1

struct statfs Quf;

if (arge! =2)
usage(argv(0]);

if (statfs(agv{1], &buf) = = — 1)

!
printi("Could statfs file system %s \ ') ;
exit(1);

printf("The type of the file system is; %d \ ", Quf.f type);
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4.1 SCHHRATY

7E C BT H, 0F R SCPEIRE H 8 CPHER T R KRR . 7E ANST C AuEsifl 170 14204
lopen , [read ZEV T SCPERS £, i 7E Linux A1 Unix & 170 FECH0 open Lread T AR R ST S
VEFF . SRR SRR T T I A G R ER A RIE I SRR S 0 BT
A iR R B AR DA O SRR S RIRR B0 R sidin stdout BT sudere, 1517 AV S0
stdio.h & L BRIES A PR R (KR B Y SR A L 0 SCHE G £ RN B STDEN
FILENO.STDOUT _FILENO i STDERR _ FILENO, & ATA4 X unistd. h 1158 L

4.2 open 1 close PR %L

F Y VAR open T T2l 142- ~ASCPE T fontl b HUE Sselose MT ORI - X
# , TE 3 #F unisid. h I8

# include < fentl. h>
# include < unistd. h>

int vpen {const char * file, int oflag, .. B

int close (int fd);

B open KI5 | N B file AT A ECE QA H 2 DEROVIES, WK ik
I A7 40 F JLAp
O _RDONLY LLABEM 3T
0 _ WRONLY RAREHH 4TI
O_RDWR WAE. 58T ITH,
O _ APPEND HEHAFENE LHHRRE.
O _CREAT #F L#FHEAMEERE, EHems, FRMEES 08K aode, )i
i3 B S R FE UL IR
e 0 EXCL MHFBIHET O_CREAT, I A XHE L%, WM. XS] N
ik — PR A
e O TRUNC LUR AT, M B 5 ik 5 R+, M R IRBEE#R A 0.
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char sourcefile[ 256 | ;
char destfile[256;
char buf[ 1024 ];
DIR x dirp;

struct dirent * direntp;
struct stat st;

int sourcefd, destfd;

int num;

it (mkdir(destdir,0x1ff) = = - 1)

!
printf(“could not create dir. %s \ ", destdir) ;
exit(1);

if ({dirp = opendir{sourcedir) ) = = NULL)

i
printf("Coult not open directory: %s \ ", sourcedir) ;
exit(1);

while( { direrttp = readdir(dirp)) ! = NULL)
]
strepy( sourcefile, sourcedir) ;
if { sourcsfile] strlen( sourcefile) - 1]! ='/)
strcat{ sourcefile,"/") ;

strepy( destfile, destdir) ;
if { destfile[ strlen{ destfile) -1]! ='/")
streat(destfile, /") ;

if {{stremp(direntp - >d _name,”.”)! =0)
& & (stremp(direntp - >d _name,”. .")! =0))
)
streat( sourcefile, direntp - >d _ name);
strcat{destfile, direntp - > d_ name);
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if {stat{ sourcefile. &st)= = -t}

printf("error. stat \ n'};
exit(1);

if {{st.st_mode&S IPMT)==5_ IFDIR)

dircopy(sourcefile, destfile) ;
i
else

if ({ sourcefd = open( sourcefile,O RDONLY,0)) = = - 1)
printf(“Could not open source file; %s \ 1", sourcefile) ;
exit(1};

if {(destfd = open{destfile,0 CREATIO_ WRONLY,0)) = = - 1)
printf("Count not create dest file. %s \ i, destfile) ;
exit{1);

while { (num= read{sourcefd, buf, 1024} ) > 0)

if (write{ destid, buf,mm}! = num)

printf("Could not write dest file: %s \ i, destfile) ;
exit(1);

f
J

close( sourcefd} ;
close{ destfd) :

closedir{ dirp) :

BN vrassn
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int main( int arge, char * * argv)
i

if (arge! =3)
usage(argv[01);

dircopy(argv[1],argvi2]):

exit(0);

4.4 lseek PR #(

BAXHBRE UM E, BHER SN ERETGTAMAE. REFD lseek v L AIE
WX CIE . YOG EAT IR YR E A XA T Sk R R B AR AT, M
fBMREZHE,

# include < fentl.h >

long lseek (int 1d, long offset, int origin);

W lseck M 1 MBR A AXHRHARF. F 21028 offset HRBE, WHIE, R
R RS R I &, RARMBTRBE . B3 NS origin AMUAREA S, WA 0,
N 2R B O SO A TSk s 40 1 W R AR B A SO AT s 2, MR R A R
e B

BB Jseek R E LA A LD L EFUENF VR MEEMN - |, MR EH%
[ §8

HYPELPE, BHETE wistd. h PEXLT Z4H B, SEEK _ SET({EH D), SEFK _
CUR({25 1) SEEK _ END({EX 2).

#E Linux REH, B —2 M grep M shell &, I TR E X PR BRLENFZHD.
BAEBL -~ PMRUT grep WBEF , ZEFELEWN X EREB AT RES W TR, PH
B XU FERFHR, WITEHZ B2 .

/ «filename.exd _2.¢c*/
#include < stdio.h>
# include < stdlib.h >
#include <unistd.h>
# include < dirent.h>
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#include «sys/stat.h>
# include < string.h>
# include < fentl.h>

int find=0;
int inputright = 0;

void usage{char * name)

printf("Usage: %3 charline dimame/ filename \ ', rame) ;
exit(1);

void filefind(char = charline,char * filename)

int fd;

char buf[ 256 ];
int cont=0;
int length;
long offset = 0;

length = strien( charline) ;

if ((fd= cpen(filename,O_ RDONLY,0)}== - 1)
retum;

if (! inputright)
inputright = 1;

for (5;)
i
if {Iseek(fd,offset,0)= = - 1)

!
t

printf("error: Iseek \ n');
exit(1);

if (read(1d, buf, length) < length)
break;
buff lengthi =" \ 0’
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if (strmp(lm,dwrline) = =0)
i
if (! find)
find=1;
count+ + ;
}

offset+ +;

b
)

if { count)
printf( "There are %d \ "%s\” in file %s \ i, count, charfine, filename) ;

close(1d) ;

1
I

void dirfind(char * charline,char + dimame)
|
char filename[ 256} ;
DIR * dirp;
struct dirent * direntp;
struct stat st;

if { (dirp= opendir(dima'ne) )= =NJLL)
1
refum
J
inputright = 1;

while( {direntp = readdir(dirp) )| = NULL)
2
strepy( filename, dimame) ;
if (filename{ strlen(filename) - 111 ='/")
streat{ filename,"/"} ;

it ((stromp(direntp- >d_name,”.")! =0) & &
(stramp(direntp - >d _name,”..")! =0))
|
streat filename, direntp - >d_ name);

vnx nmxs
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if {stat( filename. &st) = = - 1)
primtf(“error:stat \ n"):

axit(1);
|

if ((st.st moce&S_IPMT) = =S_ IFDIR)

dirfind( charline, filename) ;

filefind( charline, filename ) ;

closedir{dirp);

int main{ it arge, char * * argv)

il

if (arge! =3)
usage(argv[0_);

dirfind(argvi 1-,argv(2]);

if {1 inputright)
filefind(argv( 1], argv(2]);

if (1 inputright)

printf("Input error \ ")
exit(1);

if {1 find}
printf("Sorry; Could not find \ 0"} ;
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exit(0);
}

BIFRIBITE BT B, 28001 £ 7 A25001 H 8 R FFF #  filename”

[ root@ linux chapterD4] # ccexd _2.c

[ root@ linx chapter0d_ # a.out filename ./
There are 1 "filename” in file . /a. out

There are 14 "filename” in file ./exd4 _2.¢
There are 2 "filename” in file ./ex4 _3.¢

4.5 link 1 unlink PA%Y

F 5 E R link 0 unlink B A3k S8 R BR SR/,

/E Linux REHF  HEREXEFEMBS | WEZRMRIK. Linux RYTT 47 FhaE 1 .
MmN SR, BRMAEEE KA TE LGRS W S EER, 7T i
RS MR — X E R R

W0 o — R R MBS DA ASF T I X ENEE, 817830
EMERZRIN T AAMEETR ST AMRTEMEHRTM MR, BERE™®
—PEHH R AR PHNFHANEN X -NRF YA, BRATLE B4 In R K H
F link G183 — > 3C {409 Bt b B8 e . B o0 A 4 3 40 43 B0 ) SR I00 10 AN o 7 L R i 5 s
(8], 53X A A S R T W AR I TR A 1. M ERACE — 1 BRI

LR PB4 rm KRS H unlink B BR SCHaT, 547 2 G4 I BR 4 L A B 57 9T
HZ AT WAAMEEITRE 1. MREXNEIIVAMBETERET LY 0 BERKEEIE
R 5 |9 AR R A B R

B 4.1 BRT HR /rootdir FEFHRA filea B XHFH - RAF T, XX EFHERR
FIWER I B TAEER- -, LS RIS 22222, T A M LIEN B
XA HE SR,

WRHATEH % < In /rootdir/filea /rootdir/fileb, M 7E B R Wirh i i — 51, F 51 W S M4k
HECER 2, HEFMMEIER, ME 4.2 Bins.

BLAE LM link 55 unlink 89,

| |

‘ # include < unistd.h >

int link (const char * from, const char * to};
‘ int unlink {const char * name);

Lo miz3u ([
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HFEW B &M

11111 filca 111¢] filea
1111 ek

i 58 pe EB|¥ A i
111F1 2212 [ 22222

11 1
22222 12222

W41 LT H4.2 R filea I — MEHE fileb

R link MR- THEE, EHFHRENE 2 TR 0B E, ZBBHEOBREE 1
Z 8 from

R X0 unlink B BR— 30, 3 F ZREERITSHEETEE 1, nEEEHEoE
F 0, REAREMBREER,

BR ¥ link 5 unlink 72 ¥ A DA 8RR B O, KR MadsR B - 1,

4.6 access PR ¥

PEE access FIRIG K43 @ XA R, R X R T i Al B A AT BAFTE -

H
|
|
i #include < unistd.h>

int access (const char * name, int type);
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else
printf(" & Write”) ;

if (access(argv(11,R_OK)= =0}

if (! flag)

flag=1;
ptintf(“Read" ) ;

else

orintf(" & Read’) ;

if (1 flag)
printf("Exists’} ;
printi(" \ ')
exit{0):
M H DB FRBITER.
msf@linux chapterdd ' Sccexd _3.c
[mst@ linux chapter04 | $a.out /ete/ passwd

mode ; Ececute & Read
| msf@ linux chapterd4 $a.out /bin/sh

mode : Execute & Read

4.7 chmod,chown F1 chdir PR%X

P ¢ chmod, chown # chdir #IE 4 4. HK¥ chmod TE sys/stat, b HE X BRE chown
F1 chdir 71 unistd. h T % 2,

Linx FLE % 51
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-
|

# in{:lude < sys/stat . h>

# include < unistd . h >

int chmod { monst char * file, mode _t mode); |

int chown (const char * file, wid _t owner, gid _1 group); |
! int chdir {const char = path) J

Bﬁﬁ{ chmod I R el B RFEHERR,HE 1 2 file j*]iﬁ? W2 B mode N
FHEABR . B chown BRMUESCHMRIS,E 1 M58 le R XFHA, B 2 P28 owner
AAFE VD, 3 A B8 group AR P H GID, H# chdir BXKRE YA L{EAR, 2
path AFH LA 0 RAZH.

R EA- S AP RR R AR I 0, KU ERM - 1.

4.8 mkdir #1 rmdir PG %X

M mkdic RAEHEAH R, imdir AIEMESH R B mkdir 4 00F sys/stat. b
oo X, & B rmdir TE3CHF unistd . h E X

# include < sys/stat.h >

# include < unistd.h >

int mkdir (const char ¥ path, mode _t mode}:

int emdir {const char * path);

BB mkdir ISR BN ERQIR M A A RFHAUR, B rmdir B HHER
RRf F152 . 3X M eR SO P RR TR B 0, R IR ETaR ] - 1,

4.9 mknod B8 B

Linux 2 5P I8 Fr Ay SO/, 38 3508 S0 B SR | fn 46 R 804 ST B AT LA A mkn-
Od @Ec

#include <sys/stat.h >
int mkpod {const char * path, mode ' t mode, dev _t _ dev);

B ¥ mknod 8948 1 DB ¥ path HERVXHARHRMBLE. B2 T3HWEY . ©
BMSBIAS,E WA WA S_IFREG.S _ IFDIR.S _ IFIFO.S _IFCHR 8 S _ IF-
BLK,#rBifbEEEXH BR GEEE . FHEEARIEE,F R AFER. 81
mknod G — T SHAA LB REXHE AR, BFWAERES T W ANERS
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Y. RECA AT IRE O, K MR - 1,

AT CBHSRE, REEEE mknod @& AR a2 EIE, 5 A mknod 813 1
AR SR EATRE A AIRR.

g AT LA B ke H SR /dir

minod( /dir,$ _ IFDIRI0755,0);

4.10 dup M dup2 bR X

PRXX dup M dup2 FTVAFESRE & - D ELAFR SCHER R, SR, 1K AT L RIR IS B4 A S
HEERE .

#include < umsid. b >

int dup (int £d);

int dup2 (int fd, in fd2}; !

PR dup B A e H B IR GE 3 T41 o ST B e RF A MR B 1] B PR RGE T fd 1
PR dup? B A S B SCHE AR (d2 B R E R B UM AT d . XD ERE
AR 0l 0, KA - 1,

R dup? A DIRE By by dup SEBL. T o,

int dup2 (it 1d, int fe2)

close (fd);
retum dup (fd);
THEHANEARFEG T dup 8.

/ * filename.exd _4d.¢cx /
#include < stdic.h>
#include < stdlib.h>
# inciwde <unisfd.h>
#include <fontl.h>

void usage{char * name)

}
printf("Usage: %S newfile \ ", name) ;
exit(1);

}
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int raint int arge.char - - argv)
int fd;

if farge! =2)
usagelargv' 0 ):

f ({{d=openlargy 1 .O_WRONLY!O CREAT,0844}) = = -1)

printf "esioropen\ ni;
exitf1;

printf(“This fine go to screen\ "),

close! STDOUT _ FILENQ)
it (duplid) = = - 1)

printf( “error:dup \ 11"}
exit(1);

printt This fine go to %s\ ",argv. 11);
closef fd):
exit(0);
}
feIr a1 N,
msf@ linux chapterd4 ] $ccexd _4.c
_msf@linux chapterd4 ] $a. out filea
This line go to screen
msf@iinux chapterD4 ] $ cat filea
This lire go 1o fifea

4.11 /b 2k

AEEHH I Linnx XMTRAEFHNESZRR., a3 TR XHEEENERGRM, T
LU Linux CHEBRGH LAERE , XHT Linuk RHETTRAREREERN,

Linx RS R 5
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5.1 B sCHER A

f Linux S48 & fE U 0F, fe Wi de IF Mk, M BAVIE S A L R
AF SCPRIR BEH A X RE REWAR T FRIT DL DR R

DE 0 DL e W A FF A R B

TG RPN ER A BB HEE, EAN T8 LA
e

i E B AR AT R B LR R HCERAT M AE  BRER SN0 RE ACKR A A BEE 1R
B -Homi AT A B ER G

2o PSR 1T Y RUER Yl RO AT I AT, WA AL A AR IR

WAL A A ENIEES . ERE S &b s i IR AR Y & LR
Befg, M0 Zdev/iyh0) F/dev/tvh02 ] — 260 FE 0 &% 0P8 IR 1T

5.2 WEXMHMEIE

A IR REEE R JH BB Y mknod KB . X mknod 1A, fE AT IG E TS
Al EELV UV ABER D BREBEER LE RuneelE- - ERIRS Ut
Jdevsedevl, & S0 21, NEEE Y 35, AT DL an T # H mknod,

mknod(”/dev/cdevi”,S  IFCHRI0B44,(21 < <8)135);

5.3 Zeumiskas X

5.3.1 AWV UG

OF L S T SRR R B AL read AT write, WP ARSI open IT TP 83 i 2 AT, R0
I vead M write HEA7 LR TS ARG fHIL - REASORRML, 9 OR RORE 00 TR T ML ) AL 1A I 24
P, fELBRmi I, R 2 K STDIN  FILENO.STDOUT _ FILENOG Bl STDERR
FILENO "I SO A 77 R o 7 2% 0 U PRRTIE S

PR BE read TETEAOSAT, L {53 ST Ay TR 3% 58 SO0 AR S KR A K
BRF 8 B 28T SCPERE, bWt BERY T AT RCRITT . nf B A R R, T I AR YA
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B ) ALE R A B F TR SRR AT I 1AV B A S R AT MEEE X, - WEERAN
e WO R W i BT R i B NG R S R AR AT BIETE WE L
HEEGHA TRITE, AT R

R 3 write WABENERERRELRRER L, W B A Y A ERR D B

R AR R A read ML S B A, SR R write 'S o 2K .

/ ¢ filename;exs  1.Cx*/
#include < stdio.h>
# include < stdlib.h>
# include <unistd.h>

int echoline{char # s, int maxsize)
!

int count=0;

char ¢;

while(1}

switch( read( STDIN _ FILENO, &c. 1))

!
i

case -1
printf{"error :ead \ 1");
exit(1);
case 0:
retum 0;
defaut:
if (count> = maxsize )
printf("Too long A 1);
exit(1);

|
I

flc=="\n')

s[cont] ="\ 0';
write( STDOUT _ FILENO, s, count} ;
retum 1;

s{ cout] = C:

cont+ +;

Py El
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int main{ )
char linebuf[ 256 | ;

printf("Input a line: \ 1)

if (1 echoline(linebuf, 256) }
printf(error echoline \ 1) ;
exit{1);

exit(0) ;

TR FRFERHZITER.
[msf@linux chapter05] Sccexs_1.¢
L msf@linux chapter05] 4 a.out
Inout a line:
123458abede
12345abcde

5.3.2 SRIREA SCHERPEH

B 3 foctl FJ AR it A7 RAS B I B AR B . SR AR joctl B HIAT BIRME 2 . 16
B IR FH I 2T R A B L, BHEE AT ROR,

# include < sys/ioctl.h> —|
‘ #include < termio.h> ‘
.[ int ioct] (int fd, int request, struct termio * thuf) ;
L - — R

PR F AT

‘ # include < sys/ioct]l .h>

i int ioet[ (int fd, int tequest, Int arg);

T RE W foctl BI3E 2 1 B8 request HBH ML, CHEB 3 D B acpg B4
L request BEIE arg BROE Lo S request FEE LT 575 .
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® TCSBRK:ETF8E AT M B RRT. MWarg 0 0, LT Rt RiE i

LA N
Ao

o TCXONC: M THERABRFHEHHIEFE. Kag hOu, HHEMBEEHER, Y
arg B ) W EFRSIBREH AL,
® TCFLSH: M arg 7 O, RIS ABASL, 20 arg S 1, WG ST 85 HBA T 5 40 arg 77 2, W [l
i 0 8 A L L BA
8 W Y joctl 1955 2 T B8 request AR WA SR BEEMETRA, B8 re-
quest FJBE IR 5.1 B,

® 5.1 &% request WHIMERH & 3L

B T X
TCGETA BB fd 95 SR 2 A7 A thuf
TCSETA ftl ibuf HHEY A E R A ERRREG Y
FOSETAW SERL T TCSETA FIRERG TR, (A0 5 75 205 (B B v i, 4 i 8 0 E’Jé“éfn'él{k!.-}: R
SRR A 2 O L AT S AR, i Ry
UMY TCSETA MR RIS 8 L0 AT % e B 2 Ade th BA 91 55 .tﬁllﬁ;)\ﬁk P, AT Y

TCSETAF

P ERRE. UGN ENRREE e, - RIEAL &S

o T 8 ioctl KIS 3 DB NFEM termio B MG . 4548 termio B E L LD
TR AR,

struct termio

|
unsigned short int ¢ _ iflag; /* input mode flags * /
ursigned short int ¢ _ oflag; /% output mode flags * /
unsigned short int ¢ _ cflag; /# control mode flags = /
ursigned short int ¢ _ Iflag; / + local mode flags * /
unsigned char ¢ _ line; /* line discipline * /
unsigned char ¢ _ c¢[ NCC1; / * control characters * /

¥

TEITEH M termio B &M EER B DIEE,
(De_iflag B XTRABRFR, T NES 2P HMERTIIHNEE.

5.2 c_iflag GRMEEA X

et ¥ X
IGNERK BB BT H ) break 8
BRKINT 4 break @7 £ —1 INTR 5 S

- IGNPAR EMRMETH
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T B | warpan _

I\(;uim__ “['I Hii A i 1941, J_,: *,I_I_’nl; o
_Fﬂ-_— I ’frwri": 't S

ICH\JI:__ ) (‘ i f\'F 14 |'T’| fi_ Mg ® o
e AR B

~oN bR
B IXANY q'_’ Ry zu’laut i 1" I Jhu_ -

IXOFY nnTJI LA E RN _

(2} ¢ _oflag 5 sC 1T HHBFEN &L TR AR S 3 i e e al

£5.3 ¢ fltlg b5 EX fﬂ 14 I:.-\ :

f|'1 & X

 orost --_"'_m_tli',.m oo S

oLe sy ]

U_w_(:l{ - ﬂh’ﬁ.l‘-l-ia"ﬂifff]f'}‘ﬂ Arlnlf -’fﬂhfé‘m?} T
__—t’)ll-i{-j\l o (I.#HJ;_T]H'VP‘PH f"fd)u”)ﬁf*‘f&flf'] - T
S amT L Al 1 S S -
[ nm,m:l‘— o —hu@@nrﬂu'w T
| oL urui~mngfr"rh§%m.#n redgs
B (')I-‘IJLI,___- o L4 nau’miﬁtﬁ LR o - ]
—_—”czko,cm. CHZ.(IIB— _ ﬁ,&ln 4 JLE}:M S CRIY, LHZ,LR‘&EE T
B '\w,v-u__ o ﬁ#fﬁuﬁmﬂ*ur NLD Jsr/{ i_ﬂ“\uﬁg,_o l_ﬂ - o
P“'i‘lmo.'mm, 1 .mzf-i@ T A i;ﬁ]ﬁ?.m_ﬁj TABO M AV  TABI,TAB2, TAB3 i# 1 B o

BSOBSL | AMARSHN B0 MAME o -
C doam | M#ﬁw EBE, VFO Y AT4E R T
T e  Dammawemam o oweee

(3} ¢ _cflag IR PR AT RE (R IR &, WHAAF B A ET VEREE o _cag WA KL
5.4 LR I ST AL Ay
sS4 ('_(:ﬂ:lg L R A o
i ) i X
BO.H50,B7S B0 B BISO, | T T T i ’

B0, B30O.  BOOD. BI200. | AN LI ¥ .80 Wi L HSO A 50 F.BLIO B 110 2535, BOSDO R os00 PAVE
11 K00, B0, B S40, 139600
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BB LiruxiQ%S{ﬂ:__¢

(&)
fi PR

085,056,057, 088 | BBEEFE BRI .CSS A5 0,056 4 6 1% B ]
| csrors WEE. MU (MR ]

CREAD A SN AR ) ]
(pamee Taawesw _
[varoon LR, B A R BN SRR ]
[ liures o R AN R T __j
ciocar | e -

LOKLK | Byt il 2

(4) ¢ _ag 7E XL -5 R ¥7 HI45 F A 2o B8 ORI IHEE, 3X se 2 BE 581 4
A e line W{EXKHRE. ¢ ag TRAARERS. S PIHAEKETINHEE,

%5.5 ¢ Wag WERMERA X

i T X
151G i M2 on, W) INTR, QUIT R SUSY T &~ 48 T T
HANON | on, MBI E R HER AR _ _
| xcask | mEmAMMREALTRARZ
T haio | mAmT pmmamE B
___L‘cum: %M[&k?ﬂf&&‘%f‘rﬂﬂmﬁ:%ﬁ”\F‘Fﬁ T
EGHONL | WA e
NOFLSH | AR T R A B 3 o ]
ECHOK | s R 2 i 1 T

(5) ¢_line & X T MR E] ¢ Ulag T FVERE G & R0 1) 483 o S0 T SR A Ao, it
Fel Ay A AP LR, K EEGAANTEGHENEFT wy WHEFER - 416
o o Ulag o2 BT SBE B @ I 4 Bl AR AT,

(6) c _ce HAEX 7 ~HEHFHN TR, LHNARTARSEFRAERHYEE &
5.6 VIR — B S ERCE XBHIBE o cc RATHAERME.

5.6 HEEXR
BEEYN i | e i
il
[
YINTR 1] YvEOL 5
S R | [ I
VQUIT | | YEOL2 6
|
VERASE 2 ||I VMIN 4
L } S
YKILL | 3 | VTIME 5
i [
EOt 'SWTCH 7
||_ VEOE | 4 | YIW J
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BETE Y A CERASE) AL o _cel 2T M L2 BRI T TFERA ¢ o' 4R
Mo cosf X1 BB EERI AR NE S 7 s

£5.7 wEHB TS

I o ow N
Gest G RGBT R

CINTR U177 DL EE TRV S LGN T

] _EQUI'I_#_ 034 j_ESf_K R RGBT SIGQUIT L N ]
CERASE ' a0 | mTAEEBRAANRADTE

| chii. @ | e | % FacER R A0 R - T
CEOF 04 Gl 1| $E Rk ﬁii_’i?',ul’f’? T -
csror 0 onlos | FapwdbRE - T T

T T
CSWTCH ! 032 Gil-2 2888

TR PR 7R 7 F LA Del 8, CY )R R TERS, PR RIGINT (VS X
FrdEar i g, WA 1 doct #7 — B A,

s+ filename:exd 2.cx/

#inciude < stdio.h>

#include <stdlib.h>

# include < sys/ioctl h>

#include < termio.h>

#include <uwnistd.h>

# include < signal.h>

void sig_ handie{int signo)

printf{ “Received the signal: SIGINT \ r");
printf("You must have printed \“x Y"1,
exit(1};

int main{ }
struct termio thuf;

if (iocti(0. TCGETA, &tout) = = - 1)
J

printf("error :ioctl \ 1)

exiti 1}

Linu L8 % 51
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thuf.¢_cc[ VINTR] =" * ":

if (iocti(0, TCSETA, &touf) = = -1}
printt("error: iocti \ if'} 5
exit(1);

signal(SIGINT , sig _ handle) ;

printf("Print V"= A" .\ '),

for (:3);

exit(Q};

R ETE ST B,
[msf@linux chapterds, Sccexs _2.¢
"mef@Iinux chapter05] $a. out
Print * = ",

Received the sigral; SIGINT
You must have printed ” » *

REELICH SEREBAEMA, FEUFADE, TEMETER T WA sEHiX--2
fE.

/ + filename.ex5 _3.cx /

#include < stdic.h>

# include < stdlib.h>

# include < unistd.h >

#include < sys/ioctl.h>

#include <temio.h>

#inckde <fontl.h>

int getline(char » s, int maxsize)
i
int count=0;

char ¢;

while(1)

i
switch({ read( STDIN _ FILENO, &c, 1)}

il
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case -1

printf(“error:read \ ri'};
exit{1Y;
case 0;
return 0;
default
if t count > =maxsize?

printf( “Too long A '
exit(l ) H

if{fc=="4vn")

s comt|="40";
retum 1;

sl count . = ¢
count+ + 3

int main |
struct termio touf:
int savedflag;
char passwdl 256 |;

if (ioctl{0. TCGETA, &tbuf) = = — 1}

printf{ "arrar 1ot 4 '1;
exit{1];

savedflag = tbuf.c _ Iflag;
thuf.c _ Iflagd = ~ { ECHOIECHOE|ECHOK| ECHONL )5
if (ioct!(0. TCSETA. &thuf) = = - 17

printf( "error;ioct! \ ")

86 Linux B8 &= 7|
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‘x filename:ex5 4.0+ /
#include < stdio.h>
#inciude < stdlib.h>
#include <sys/types.h>
#inciude < sys/ermo.h>
#include <unistd.h>
#include < fentl.h>
main{ }

int nread, nwrite;
int rfd, wid;
char buf 40 + 1024 ;

printf { “input the src disk and press ENTER: "1,
getchar();
if { (rid = open("/dev/id0",O _ RDONLY,0)) = = - 1]
( wid = open("/tmp/Floppy. tmp” .0~ WRONLY (O _ CREAT.0)) = = — 1)

switch{ermo)

case EBUSY,
printf("the devide /dev/id0 is used by others \ '};
exit(1);
case EIO:
printf("the disk does not exist or door is not closed \ 1) ;
exit(1);
case ENXIO.
printi("disk format does not support \ ')
exit(1);
defauilt
printf(“error:open \ n");
exit(1);

}
while( (nread = read( rfd, bef, 40 + 1024} ) » =0)

L
I

if (nread= =0
break;

Linux BB 7 3
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break;
if {Cnwrite = write{wfd, buf,nread) ) = = - 1}

if fermo= =ENXIQ:

printt(“dest disk out of space \ n');
exit! 1}z

else

printf(“error; write \ Y
exit{ 1}:

L

closel rfid)

closel wid};

printi“Disk copy OK! A 'l
unlink("/tmp/floppy . tmp" )
exit(0}:

T BY I8 T LT R
'mst@linux chapter05® $cc exs 4.¢
- msf@linux chapter(ds | $a.out
input the sre disk and press ENTER.
Input the dest disk and press ENTER;

Disk copy OK!

5.4.2 EREHIMERI sync A%

A2 78 H open, read M wrile JEEFEALBS AR AR AN S K ORI T g
VW SCPRI 71627 R B VMR R RS BRI B IR e 1 o

SME K B BN mount, FRER IR LT R 3 umount

T S A

[ # include < sys/mount.h >

|

f int mount {const char * special _file, const char * dir,
' char * [ilesystem, int mode, char * data);

|

| inl ummunt {const char * dir);

IEN vwrasn
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AL mount 58 | DB vpecial _ file MR & XIF 4 BB L H/dev/fd0. 32 T BH
dir M SPHEI AR, XA FSLBMAT., B3 TEHENTHREEAK, Wimsdos” 3 4
MEHOREEHRLALREH S AARERYIEGT. RE -8R, Bk
NULL, B umount WS RTER MM H 2t 4. X M4 e BUE T RN ER 191 0, R
B -1

GFpg R AR o B SR A

Linux RYGHR T AENEWIKXH T AR R4, X 28 1 AR Aht 47
BE/ MOBE AN -3, T R 8, Linux £ GEAM T RL B svne, H TR i
TR B PN B EORSL BV S Bl g Al IR WE W S8 Y BT

# include < unistd.h >

int sync {void);

. o —_—
T 892 T FOE BT mount .umount Bl syne B AR B F BB A SMEER 1] o8 TE
S H R R

/ * filename.ex5 _5.c+ /

# include < stdio.h>

#include <sidlib.h>

# include <unistd.h>

#include < sys/mount.h>

#include < sys/types.h>
# inciude < fentl.h>

char spe _ file[ 20| ="/dev/fd0";
char cur_ dirf 256];

void usage(char * name)

i
printh{"Usage:: %s dimame \ ", name) :
exit(1};

int main{ int arge, char * * argv)
int d;

¢char ¢;
int result;

TrLITTN o |
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}

exit(1);

while { (result= read(fd, &¢,1)) >0}

it (write( STDOUT _FILEND, &c,1}== -1)

printf("error: write \ r'};
exit(1};

pfintf(" NF
if (result<0}

printf(“grror.read \ ') ;
exit{1);

close(fd);
unfink(“tmfile. tmp")
chdir(cur _ dir);
umount(argv[1]);
exit(0);

FFHBsITER TR,

[root@linux chapter05] # ccexd _5.c
[ root@ linux chaptert5] # a.out /floppy

input some characters, end with ENTR: 1 Love Lirux!

This is in the file: | Love Lirux!

5.5 /h

AEINET Linux RAK — LR H—R &M, TIE T A2 B & TR R E
mknod FIF R & SCPFR BB A joctl, BB B SUUFAR T PIRP LA SO —— R i MR Y 1L
S
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R AW R HF ek B ARG, BRI - 5120 EHEH
HEFAN, Linux BEN BEE M TY D 0rAE -1 task  struct S EEE B0 A 1ask X8 Yaifiga iy
ML I current 35 8 K T5 R

FHI T task  struct iR E L.

struct task  struct |
/+ these are hardcoded - don’t touch -~/
volatile long  state; /* -1 uwnumable.0 unable. > 0 stopped » /

tong counter ;

long priofity:

unsigned long signal:

unsigned long blocked:; /» bitmap of masked signals * /
unsigned long flags; /7 + per process flags, defined below = /
int errno;

int pid;

int pgip;

int ity _old _ pgrp;

int session;

/# boolean value for session group leader * /

int leader;

int groups[NGROUPS J;

/o

unsigned short uid, euid, suid, fauid;

unsigned short gid, egid, sgid, fsgid;

unsigned long timeout, policy, rt _ priority;

v
.
i

6.1.2 HFFERE

H task  strucl ZEFIME SCET M task _ struet IERE X, FL E HALEAE RS -
TTEAT L NE VI SEABNFARXNTERNE L. BEF state TE LIS 8 X,
RRFRFEEMNBTRE, Linnx THEHETRENRG. | Fir.

£ 6.1 HEZETRE
stale #ORE oM R oA &R

THTITIEEL | &ZI_'\‘iEﬂgﬂIié?JﬁEﬁm{ﬁ'ié?I%&
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stale I B < B N S

FACE B EFE PR IPREATNE Linn W BT E PR 0T P A e R

wanting PR T B R 1T DT s A5 BT TS TR B 4 (1 Pt 30 1 F % 0 T ELIT o0 b0 1 A6 Ao ) o
stapped SRR GE L B - YRR R R BA DI P AL 16 A

, FR AR F U BER L LR T ek SO IR S tash  strnat 2059 1R 4 L ESAL L
zombie T

6.1.3 HFkRiR

Linux ZEEAE F P AR & K 7% 40 & 50 A 30 Al SR T (2 o I D RCBR L Lin-
ux R FTA B AT TR & ALVFM AR, X SRR TSR T R B AR 0 & H
RSB 2 AR B AT RAT, XA R R T BCEN ST SR 45 3
THFEIAAHARU RFRGE PR R, G BRI R, #0 -~ Ll i %ﬁ
A7 & LT AR R R 0 At o # S fe 3T v )

Linux {4 FEELH SCHM A F @ iF B AR T— 4B P ARSI ok & R4
AR, ANATLA A SRS B R4 O BTEE R, e LR A ] /f
RVFELG T E AR, —NABET e T2 NGRS R 32 1), XA B8
H RN task _ siruct Y group ¥EHS, VB REAUSEE T FEOE A M, W e ALIR L
BT RN X A ST A A I 2R T TR AR

task _ struct Z5# A O 0 R AIAIER R T, W0 & 6.2 iF a8,

F 6.2 HEMAGRH
&P« HEEH bl 5T 5 b4
wd Mgd | RREUERGBAGSRRAGEN
FoRFRET PR IR AU BRI AT , A7 R BT o DL AR AR T L ORI T PR wid A pdd WG LB
TF B RO wid 1 gid, 430k BRI U TS FU TURRT 0088 KD AT egid 0 v
Fouid il fagud 1 7 enid 1 egid iR, — B AR K S R EY L4 ;f-éfcw. W LR

B b PP RIS 1L T MR B B ok B0k O PTY IR SO FTFY A i 1 gid 74 11
H'f B IR A R AT AL BB wid T gid

('3["(] ﬁi l‘g]('

s 1 gl

6.1.4 HFAEE

# Linux RGP, AR AW SR IS £ HPRAHIR A%
BATHNEE., BT ROV AREA 8L AEAT 1 PR, T g 17 T R
A #RATRERAAXHAAEAZESR. HELERREN, RGN H0Y
A F R E AT SR G R B W e, B R R SR E N R

B Linux A4, kR ARERI L ljﬁﬁﬁﬁiﬂ’r‘ftfl‘]ﬁ%\”‘ﬁf’%ﬂ ik RS
PFRT RGN EAREERE CPU M E ARG £ RGNS dTa

TSR MR LT B2 5 CPU BAL, AL Linux R AT HE #E M lﬁiﬁﬂ% i Ak R B

Il .oxmass




oW Lino HERSE ﬁ

F A FE R RIFETREME R (200ms), SX B BRZE, FHRPBEERD — T
BRETT, FR AR LRERS Bt M MR s 1T, X EF e E .

WEfTHERE - HEF CPUREMHE. Lo HFRETREZNHREEAER
KRBT —PBEITHE. BEREFHER, RELIR YR HRARE RSP F A4S
PR ETSORSHFD rask _struct B H, BN e EFHEEFAEBROREFHERAEE
WA IR . B TH CPU M H GRS RS RER M7 R, I8 BB M 300
¥ X o) [a) {5 B AR FETE rask _ struet e

1 task _ stroct AR RENREEER WX 6.3 s

£63 HEAREEL

FE% & X
"__ h HTR R TR AE SRS, RAFARERR, 5 55 8R, ST ERMNRERER T
poley R, SR A TR R SRR R o L

priority BB AR T ERL G, IR B i R AL VST 09 5 B
n_prioty | HEBEA [ AHIAT %
counlor WEE BT [UER AR, AR BET By BRI S, B B 2

6.1.5 Linux ZHFE RS L

EHAEBTAINFEE- PSR ESHIHR. DRETIAAFFELITHE,
MENMEEEABEEELMRERUE, BN B HRE M RER T8 counter H, 7 K
HAEAE counter M L 1000, XEMMBRETHFEZHOEH IR, EMHERE
B FEZAET, WREGEDFEMLGHER N F AR AR RE, X Huairi
BOSMET L, STUSELERRE S (RE R M counter HE L /1) ; 1M T
KRS 5 T FE M EARR counter (5 B AR T K, BOREA T2 17 BA 55 S win i d i B 57
WHPAT T SRR A B P BT A, EFEAES T HERERERNFERET. B
HBRBRENAT.

6.2 Linux HERK AR

6.2.1 fork 5 viork FRi¥%

7 Linux B4R, AW RBEY U R e R fork 5 viork, AT RHMBEE S
AR 0 O P TR RE T ARSI, MEE -, F R,

# include < unistd.h >

|' pid _t fork (veid);
‘ pid _ t vfork {void);




ﬁ Linux C &R IEE R

F fork W T HFUGR AN - PN b FLARRK BN REERERS. A
T viork MR E T EFRTEMM vlork 52 BRI exec, At F # B A UL HRGTS0H, H
EVIEE L O BRI EIRS A T S L OB T e, BT LA BT IE T ROCR IR | R RE IRCA I (R 90
fEale, A virok ZFFX FLBEEI EERFR - REFEER(GETHESEMT exec
exit), B it F o 77 B8 4 8 5C HEFE A SO ML ER DT E L L BT RL vfork (RO STIE# /b, U
FRACHETRN  FEATHRER ATA FHERRA et BB B exec IATHESF Y-
THERIEFE LT lork BHAL.
/ % filename.ex6 1.c+/
#include <unistd.fh>
# include < stdio.h>
#include < stdlib.h>

# define HVASK 0x0000f100

# define LMASK 0x000000ft

# define HBYTE(x) ((x&HMASK) > >8)
# define LByte(x) (x& LMASK)

int main{int argc.char » * argv}

I
|

int pid, stafus;

printf{"Before fork() system call \ n");
printf("The process ID is %d \ 1, getpid( ) );
if ({(pid="fork()}== ~1)
}
printf(“error; fork \ ")
exit(1};
E
else if (pid= =0}
1
printf(“After fork{) system call \ n");
printf(“This is child process, 1D is %d \ ", getpid());
exit(1};
E
else

wait( & status) ;
printf("This is parent process.iD is %d, child process ID is %d \ 1",
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getpid() , pid);
if (1LBYTE(status) = =0)
printf("Tm' exit code of child process is %d n, HBYTE(status) ) ;
|
exit(Q);

I
EZBRFT, wait A EFTHELEHORGERN, XTERAE, ETEHET 2UHE.
HEFPATH fork BRI, BFRPE TR A, THES AR, fok BRI AOM AT
UERE BRI ER B N AGER, BT T BT, AAGE B - TR A wait H
FABMER, WRESE wait B, -8 550 R WITI T 2RI,
THSEH TZRFNIETER,

{ mef@ lirux chapter06 Sccexd_1.c

Lmsf@tirux chapter06) $a.out

Before fork() system call

The process ID is 1446

After fork() system call

This is child process, D is 1447

This is parent process, ID is 1446, child process ID is 1447
The exit code of child process is 1

R T %4 fork 5 vork R B, HE—NFF . XTEFHFERGT AR, B fork 3
A viork, BB EREBEOERE . K& fork B, H T FHBELCHBAEN, R LL T
BEPBSEN BRI R, W Y& vork S, B T H#HBESCHBHLEHE YT
HEFSHABESEREGER,

/ * filename.exb_2.c+ /
#include <stdio.h>
#include < stdlib.h>
#include <urisid.h>

void usage(char * name)

|
printf(“%s fork/vfrok \ ", name) ;
exit(1);

I

int main(int arge, char + * argv)
J

int a:

Lins B8 %5
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int mode;

if (arge! =2)
usage(argvi 0]);

if ({stremptargvl 1],"fork")! =0} & & (stremp(argv 1]."viork”)! =0))
usage(argv.0]);

if (stromp(argv_1],"ork’) = =0)
mode =0;

else
mode =11

a=0;

printf("[n father process.a= %d \ n",a);

if (mode = =0)

|
1

orintf("You choosed FORK \ ")
if (fork() = =0)
a=1;
printf("In child process, change a to %d\ 1",a);
exit(0);
else
!
wait{NULL) ;
printf(“in father process,a= %d \ 11",a);
exit(0) ;

printf("You choosed VFORK \ 11"} ;

if {viork(} = =0)
a=1;
printf("in child process, change a to %d \ 1", a);
exit(0);

Linux LB %31
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else

printt("In father process,a= %d\ n’,a};
exit(0);

1
§

BRFAHSTE R TR,

[ mst@linux chapter06] # ccexb_2.c
T msf@linux chapter06] # a.out fork
In father process.a=0

You choosed FORK

In child process, change a to 1

In father process,a=0

I msf@linx chapter0B] # a.out viork
In father process,a=0

You choosed VFORK

In child process, change a to 1

In father process,a=1

6.2.2 exec BREL

NTHBAE—TEFHRITH —TERF, RREMT exec B, B T exec &K HE
HEBMAFH SN, HUFERBEFOHER DR S E8, L& P K
A%, R -HFRFEHT, FRNERFE -EA8E, B AEHBER . HEAHE
R R AL,

exec AT 6 1~ , T AT

# include < unistd.h >

int execv (const char * path, char * argvl ]);

int execle {const char * path, const char * arg,...);

int execl (const char * path, const char * arg,...);

int execvp (const char  file, char * argv( ]); .

int execlp (const char * file, const char * arg,...);

int execve {const char * path, char * argv [1, char * envP[]);

FEX SR, path K PRITEIF I EBBAR B s Gle HERITBRFEI N E arg 7 -HE
HFEFISE U NULL 55K argv[ 1 X envpl |5 main BEHF A argv[ 181 envp[ [,

inx maxs JHEH
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TES S — P execvp BIFF R A RA9 chell, ERELL IR - S607 B0 07 S

EZRWEF R E PMEFEE AR R makeargy, ERRBRIE - M THHREE - 58
¥, RBHE - SBANBEREFRNIEL 0 B ATRIT, BAEEE
A BEOAIEF BREANIRE N charr » « A GRS X D ST, W
B -, TR

/ «filename.ex6 3.cx /
# include <string.h>
# include < stalib. h>

int makeargv(char +s,char » delimits.char = « » argvp)

char = t;
char * snew;
int numtokens;
int i

snew = s + strspn( s, delimits) ;
it {{t=calloc(strlen{snew} + 1,sizeof(char))) = =NJLL)

*argvp= NULL;
rumtokens= - 1;
else
:
strepy(t,snew);
if (striok{t, delimits) = = NULL)
numtokens = 0;
}

gise

for (rumiokens = 1 ;striok{ NULL ,delimits}! =NULL;numtokens+ + };

if (( * argbp = calloc(rumtokens + 1, sizeof(char * })) = =NULL)

free(1);
rumtokens = - 1;

}

o2 Lo Bi48 £ 5)
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walt(NULL ) ;

exit(0};

R FHRTIRR N T AR
[ msf@ linux chapter06] $cc ex6_ 3.0
[ msf@ linx chapter06 ) $a. out
Input the command, Input “quit” if you want to quit
>ls
a.out chaptelD6.docext _1.cexs_2.cexb_3.c
> quit
[mef@linux chapterDs] $

6.2.3 exit!5 exit %

W FE BT 45 R B e, AT D AR e B exit B exit, XFT RS BRETFE WL
{8, BUE H 0~ 255, #18H 0 FHRBF TERKIE,1~255 MARBRRFHERE, RBRUHE
AT L A0 3 R VR PR wait 3% waitpid 831, e exit TESCHF stdlib.h W58 S, i _ exit A3
unistd. h HE L.

# include < stdlib. h > '

# include < unistd.h >

void exit {int status);

void _ exit {int status};

6.2.4 wait 15 waitpid %

PR wait Ml waitpid T CARGH FHREOBUME, FIETHRENEF, OF
33 5 1 BR 3R PR AR, DO Tl T R AR IRAT, IR T - 1

B wait MBS ECHISMEBERMET, ZBEGT SO TEFMIBHE,. R THERR
HER, WL HREHELED FHEBRH A

7 waitpid T, 56 1 M B8 pid HERFH THEMEIUT. 08 - LLWRASFHFHE 11
KL TFHFE 21 BEE wal FHBEAERE 3 M8, MRE T WNO-
HANG, W X4 F 5 #2 75 ¥ A & kB, waitpid AR wait FEFEHE, MEER 0; MK E T
WUNTRACED, 3% B \E# 7 ERBER A,
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#include < sys/wait.h>

pid _t wait (int # stat _loc):

pid _ t waitpid (pid_t pid, int * stat _ loc, int options);
WA wait B waitpid 5, BB TR FHARBHHENBEH . ZBEHSEHS exit i #

BHEEZENXRNE 6.2 in,

0 1 2 3

I

wait{) status

exitt ) status

EF6.2 wat5Hexit WEE

6.3 /h @

EX P R TREZRZAPHEEEN - MME—3#HE., AET Linux 25T
R DEELE W sk _struet, HEMIAERELE Lnx REP X THENRETA,
HANBT fork.viork LA B exec FRE AN ARIFA D T#ﬁﬁim@]%e

TrLLLLE ¢
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7.1 5§ 9 ) A

TRy AT RS R AR R R B RN AR % O R R R M,
RO CBF AT FOLAELT S 2m#EfREAES:
o BIFAFWMITARLE, PHMERERF,

o F il

A~ AT BB LI R IR

o ZHFI TN ERRATE L.
o M h#& s %t H iR RS A T W Break ), # B& ( Delete) , B #5 (Cirl - S), B &E (Cerl
QL (Cul - \ R,
BEREEUCES S5 AR A SRk B R NE D R O I AR B
IR A IS B AR T (A AR B R SN A SR R R B W R

Fl 2% BRINNTT 1. KERAME Y5 00 BRINERAF 30 4 AL R A PR

R EENFEZ - EHUEANEFAMLLE. G5 I RO

FLRIF SR T &1kt

BHRIT, B8 T — P core X, X XHFEAE#BEYHEEFFOART. EFH

T LTS,
7.2 f§ 9 & 5
1F Linux T, 8 WSS AR RIR A E LI L 7.1 .
®7.1 FREGEE
U Sak G oRmHE L _
1 SIGHUP | HEBFS 18088, 5 A B bl B0 R G0 IS S A iR sOn p s i S - W R
2 SIGINT ik iRt R AT I R L TR — R Q- C L
3 SIGQUIT | P& anftis B uEsE & 05 b8 - &K Cirl- b
4 SIGILL. _{imiﬁmﬁﬁmﬁﬁ%.Il?imﬁ}?iﬁﬁ?ﬁﬁ&i%ﬁ%L‘inﬁnﬁﬁﬁmﬁm%‘%iﬁ
5 | SICTRAP BB RESEERREF S RNE T
| 7 | SIGRUS zif:.?ji&m’: N _ o
8 | SIGFPE ' IRUEH R BI0BR DI £ i
9 | siexiLL | Wbr S SR A KRR i
10| SIGUSRI | PTRRFEHUE AT
16 Lirux B, 88 % 51
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{#)

NI s P23

A ErMEL

11 SIGSEGY

’ﬁﬁ#%%ﬁlﬂ’rﬁi%(ié ARSI C RO R S A ML

12 SIGCUSR2

Ak 35 Al ok B A IR

13 SIGPIPE

R AR AT I AR R R Y e T R WAL

14 SIGALRM

E bR v T W B K 1) A RN CPU B (]

15 SIGTERM

AL R

17 SIGCHLD

COPHRE L AUE N R RB A SR AR AR BRI A e

18 SIGCONT © poum& parle WL THBLENE 003 MOIRIA L) R %0 MG

EFSHEEEENNE,EFSREER, 8 F Yy SICTSTP AR, RRELY S

19 S1GRTOP

BIFLESRESEMNE IR

20 S1GTSTP

WL S SR RCHL & SO HERT, AR S B e Carl— 2 P

21 SIGTTIN

P {3 BT B9 B b e 8 i TR B 4

22 SIGTTOU

23 | SIGURG

R e R Finp Ee 2 HOES 3TN 1§
AR S T I8 N IR R A L R AL BRI B mORA AL AL R R

24 SICARCPU

BRI T E R S KR K CPU HEEHE

23 SIGXFSZ

HE N CARES BRI R R

26 |SIC¥TALRM

P A 00 2 4 140 e 1O (L B AL FT At EE RO B ()

27 SIGPRO¥

P LU B HE R 4 R B () , B0 0 O F I M9 A S it 8]

28 SIGWINCH

BHOC/NERE  EE SR a8 = B

29 SIGID

FERER AR RS riRT

30 SIGPWR

B, RS SRR A AR B

7.3 XTHESHAEAZAR

7.3.1 kill 4y4 R kill B

kill BF 5 shell 254 , X RESWH. AR kil Sr3 T LLM shell =SS, R LOTH IR
G REAREMM AR, kill SR HM TR xS,

kill - s signal pid ...

kil! -1 [exit _ status]

kill [ - signal] pid ...

FIEATENGS T LKEES SICUSRI REG RS R 500 WHR,
kill — USR1 500

PR, FATEPGSFTUFIERERTARFES.

kill i

Linwx 548 % 1 Wy
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okl mE Bon
[msf@linux chapterd7_ Skill - |

1)SIGHUP 2)SIGINT 3)SIGQUIT 4)SIGILL
5)SIGTRAP 6)SIGABRT 7)SIGBUS 8)SIGFPE
9)SIGKILL 10) SIGUSR! 11)SIGSEGV 12)SIGUSR2
13)SIGPIPE 14)SIGALRM 15)SIGTERM 17)SIGCHLD
18)SIGCONT 19)SIGSTOP  20)SIGTSTP 21)SIGTTIN
22)SIGTTOU 23)SIGURG 24)SIGXCPU 25)SIGXFSZ
26)SIGVTALRM  27)SIGPROF  28)SIGWINCH 29)8IGIO
30)SIGPWR

FAEFR il EREE G, RN MMESLERE AR, KARRP 0 &R
WA R - 1 TR, I LIRS ermo(FRIR5) . BEEIS 1 M2 8O P,
B2 ASEHNES B,

‘ # include < signal.h >
int kill {pid _t pid,int signo);

7.3.2 BXRESHAEKNRA

R GRS ) R (5 ok Bt B IS S A B AL . PR O 1R H BB BOAT A 2 i it 72
AT A, S REH B R H Y AEHERENETES, FYRBBLTALAN sigset _

lo

ME-TE TSR MISRARN, YERBRE - MF S, 067 S8 ik
) i PR IE P28, 34 B sigprocmask PREBBCER U BEBORMZ G 5 m S Ut f 2y - 1
fa Sof , HRHBERHRFEES.

THAGSE S REEEEMEA sigeet | BHPESE S AR ERFRA .
el P 7 P

# include < signal. h>

int sigemptyset (sigset 1 *set);
int sigfillset (sigset _ 1 * set);
int sigaddset (sigset _t *set, int signo);

int sigdelset (sigset _t * set, int signo);

int sigismember (const sigset _t * set, int signo);

SR

e E MBS0, sigemptyset #5558 GWHR T R 5  sighillset {5 SE AW KL A0
EUAERNGS AERE SRS, MERARSZ—ROHK.
M sigaddset ¥ FSHMBRE SEAH  sigdeleet BE: 7S MR GG
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mask RE REMHEES LS.

#include <signal.h>
#include <stdio.h>»

sigset _ 1 newset, oldset;

int i

sigfillset( &newset) ;

printf(“Before doing sth \ n"):

sigprocmask(SIG _ SETMASK . &newset, & oldset} ;
printf("Doing sth \ n'} ;

for (i=0:i<85535;i+ + ):

sigprocmask{ SIG _ SETMASK, & oldset,NULL) ;

7.3.3 signal 5 sigaction FR%L

FEAMHTREESHHGESEANRGMA, ARG N BESLEMNERRERAR. £X
N g A AT R R signal H sigat‘tiun,Eﬁ?ﬁﬁﬂ%m%&tﬂ%%ﬂq\

-

# include < signal. h>

void { # signai {int signa, void (Tune * Y(int) (int);

int sigaction {int signo, const struct sigaction

% act, struct sigaclion # oact); !

& ¥ fune FAIRILAT SR

MREL sigaction =188, 5% 1 1 2 £ signo HBEGHPES, G258 i8R
sigaction Z5H W R H 2 BY R B AR, sigaction IR B 05 @R AT W, WHER -1
e ) sigaclion A S0 R,

struct sigaction

void { * sa_ handier()):
sigset_t sa_ mask
int sa _ flags;

1y sigaction # sa_ handler R{E S K £, SIG _ DFL LRBGARAR b8, SIG
_ TGN RRZHEAT T isa_ mask HFHEKTTHEG jsa_ flags NLI,

F ¥ sigaction ES 2 B ECN KR A4 3 XA 55 10 sigaction, 5 3 IS8 K lul (1 i
K B34k 545 7 19 sigaction.

1o Linux [, 88 % 51
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T izt — b fES SICUSRL MR F , B A B A, 4 51 A signal 7l sigaction T8,
B 1.

/+ filename.exX7 _1vl.c*/
#include < sidio.h>»
#include <stdlib.h>

#include < sys/types.h>
#include < signal.h>

void sig _ handle(int signo)

i
ptintf("| received the signal: SIGUSR1 \ '}
exit(1);

int main{ )
I
int i:
signal{ SIGUSRY , sig _ handie) ;
for (;3)
i
for (i=0;i<65535;i+ + );

|

WA 2.

/ = filename.ex7 _1v2.c*/
# include < stdio.h>
# include < stdlib.h>

# include < sys/types.h>
#include < signal.h>

struct sigaction oldsigaction;

void sig _ handle(int-signo)
|
printf("l received the signal: SIGUSR1 \ ") ;
if (sigaction( SIGUSRT , &oldsigaction,NULL) = = - 1)

'
!

PRETEEN
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printf("error: sigaction \ n");
exit(1);

E

exit(0);

int main()

int i;
struct sigaction newsigaction;

newsigaction.sa _ handler = sig _ handle;
sigemptyset( &newsigaction.sa _ mask);
newsigaction.sa _ flags=0;
if {sigaction{ SIGUSR1, &newsigaction, & oldsigaction) = = -1}
|
printf("error: sigaction \ ") ;
exit(1);

for (5;)

for (i=0;i<65535;i+ + );

1
i

L
|

IXMFS A FRAHER, HAN{ES SIGUSR] EBFSLHERE, AEHA -1
LREH, FRFEEIES SIG_USRL A THHRAERBLNAHER, IARKE K
42 TEIR B SAb ST, R F T FORME 5403 o3, 728 7B i 87 IR E B R I1E
by Ab P R R RS 1 B X

TR ITRFR, AT HMHBERES SIGUSRL, AR T §TE A kill 4.

XM BFHETHERTSMEE, T EHA:

“msf@inux chapter07] $cc ex? _ 1vl.c
“msf@ linux chapter07] $a.out
| received the signal: SIGUSR1

7.3.4 15 SAAN IR
RAENA ESAEM RS EH,E sigset,sighold,sigignore gt sigrelse Py~

Linuox J3. 28 % 51



int sig _ received=0;
struct sigaction oldsigaction;

void sig _ handie( int signo)

1

E

printi("received signal: SIGINT \ ") ;
if {sig _ received= =1)
it {sigaction({ SIGUSR1, & oldsigaction, NULL) = = - 1)
}
printf("error. sigaction \ rf') ;
exit(1);
I
printf{ “program teminated \ ') ;
exit(0};
i
sig _received=1;
retum ;

int main( )

!

int i;
struct sigaction newsigaction;

newsigactior. sa _ handler = sig _ handle;
sigemptyset( & newsigaction.sa _ mask);
newsigaction. sa _ flags=0;
if (sigaction(SIGINT, & newsigaction, & oldsigaction) = = ~ 1)
i
printf(“error. sigaction \ ") ;
exit(1);

printf("press CTRL - C 1o continue \ ") ;

while (sig _ received= =0)
pause( ) ;

E7E ESStE @
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printf("Enter the cycle \ '},
for (i3)

for (i=0;i<65535:i+ + ;

axit(0);

FRIF 2.

S filename,ex?  2v2.6x%/
#include < stdic.h>
#include <sidlib.h>
#include <unistd.h>

# include < signal.h>

int sig _ received =0,

struct sigaction oldsigaction;

void sig_ handle(int signo}
printf("received signal: SIGINT \ nf);
if (sig_ received= =1)

if (sigaction{ SIGUSRT , &oldsigaction . NULL) = = - 1)

printf("error: sigaction \ n") ;
exit(1);

printf(” program terminated \ 0} ;
exit(0);
.l
sig _ received=1;
retum ;
f
int main( }
int i

116 Lirux LI &5
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sigset _1 sigsel;
sigset _ t sigoldmask;
struct sigaction newsigaction;

newsigaction. sa _ handler = sig _handle;
sigemptyset( & newsigaction.sa _ mask) ;
newsigsetion.sa _ flags=0;
if { sigection{ SIGINT, & newsigaction, & oldsigsetion) = = - 1)
i
printi( “error: sigsetion \ ') ;
exit(1);

signrocmask(SIG | SETMASK,NULL, &sigoldmask) ;

f

sigprocmask( SIG _ SETMASK, NULL, &sigset) ;

sigeddset( &sigset, SIGINT) ;
sigprocmask(SIG _ BLOCK, & sigset, NULL) ;
sigdelset( & sigset, SIGINT);

printf("press CTRL - C to continue \ 11");

while (sig_ received= =0)
sigsuspend( & sigset) ;

sigpromlask(SIG_ SETMASK, &sigoldmask ,NULL ) ;
printi(“Enter the cycle \ n');
for (55)

|
for {i=0;i<65535;i+ + };

exit(0);

BT BFRHETEREaHE, TEHH TRIFHEITER.
[ msf@linux chapter07] Scc ex? _2v2.¢
[ msf@linux chapter07] Sa. out

Lire FLIR & 51 “
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press CTRL - C fo contirue
'C

received signal; SIGINT
Enter the cycle

C

received signal: SIGINT

7.3.6 siglongjmp '3 sigsetjmp A%

AU, A IRTE LRI (SN EFNTHUBREFRPNE RER R
15 ERER] sigsetjmp M siglongjmp WL TR — S RE,. XFIREZ T 4B RIT o
Kogh el ge A A EE R R A AR .

i # include < setjmp.h>

int sigsetimp{ sigjmp _ bof env, int savemask) ;
gaetympl sigymp

void siglongjmp (sigjmp _ buf env, int val};

PR sigsetjmp FEMTFE5 , M siglongjmp BELT goto IFH
15 TR B 7 40 5 V8 T o B sigsetjmp., i B sigsetjmp ¥ TERLIT o 46 % — b &
FBEE | N BEH sigimp _ bul 67, AR B RBLFEE M A58 MAE 2 A 5K
0. WIE AR SRTRE 2 M REIP 1| A SRR, REIF H B sigsetjmp B, 6
BGEIE 0, 5 7 M S 44 Ak I8 o B0 BK 51 sigsetjmp 48, BAE siglongjmp RIS 1~ B% Ay
sigsetjmp FI5S | TS 8, X0, fE IR B S sigsetjmp Ghak LR AT, IF ELETAR sigsetjmp FY 1R lo}
fiL 4K JL siglongjmp BYEE 2 DB
THEEBFREEL 0,1,2, - HAPEK K Cul- CHLRIFXERN 0 Al b
T {fIE sigsetjmp T¥ siglongjmp ZETSAT, 0 - ER jmp _ ok, ALY 0,2 sigsetymp
TSI 1 jmp ok BN 1o A S A0 I RO, B R jmp _ ok 1A, 10K O, WE
[ 5 &0, W siglongjmp BKH| sigsetymp &b, 81 T siglongjmp T 2808 2, T RAIAHT
sigsetjmp 3& [l DRBEHHBITERE S, B8, ARFLREBY, BB shell 2 kill
e A
/ + filename;ex7  3.cx/
# inciude < stdlib.h>
# include < stdio.h>
#inckude < signal.h>
#include < setjmp.h>
static int jmp _ ok=0;
static sigimp _ but jmpbuf;
void sig _ handle{int signo)

Linux 2L %31
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if (jmp _ok= =0)
retum ;

siglongjmp{ jmpbuf, 2) ;

int main{ )

int count;
signal( SIGINT , sig _ handle} ;

if (sigeetjmp( jmpbuf, 1) = =2)
printf("You pressd CTRL - C and begin \ ) ;

fmp_ok=1;

count=0;

for (53)

i
printf("count = %d \ ", count) ;
count+ +;
steep(1);

l
EBRFRETWUTEF A, ETH coumt =38, T 7 Ctll-C,AAGEBEEHMNOFF
WHETEL,

[msf@ linux chapter07)$cc ex7_3.¢
[ msf@tinux chapter07] $a. out
cout=0

count=1

count=2

C

You pressed CTRL - C and begin
count=0

count =1




®eE HEAHBEES
BEFERLL OA T T L H M@ (S, Linux SRR EEE (IPC)PLEH , (L 4E
REE S DA R R BN TESE L 2R T AR A T O B 1 R 8 AR 5 5 T A
§.1 & iH i 15
5 Linux 5, T R EEEOFEFHH, FagEANG L EE. EN0K3NnE

8.1 B
#8.1 HEFHE L THNKR

% & W N P
[ wmmi | wam s aEem bR ]
SRR | T WX A
BHET | KK coad) B weite | it i open. read 1l write
e i ;R pipe B4 A mknod 813 ) i
BB | M0 rm 04 58 unlink 81 EENG. AL B HNG

8.1.1 WHAEIES pipe A
R pipe FIT GIE B 43

# include < unistd.h>
int pipe (int fd[2]);

B pipe B9 BWCHBUHS fd, 3412 o B0 AR T, S0 1 3 R A 0] 2 B4 i) i3
¥ rd[ 1] 0 BB 0 s A S, B E [ 0; 24 A K M, & E - 1.

S B ST T 2 R A A B, B S I R, W A R E A
A EE, E 8.1 FiR.

.1 A, B ARE SO REELENBETARTE L, FiERAEE 1
¥ AT RIS RTATE 2, XHEES WEE 2 ERER.

FE G HFER TR AR, S RER TS KA THELE, THRIRR
e ¥ E RN S A R SRR BB ITH R MR AT R, EEEY,
FF8 \ o ERE RS, TUR SRATRRR.
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%
5%
e

\

Hilt

Y

B0 wERD

-3 1

Y

'y

Tt

Pl 8.1 FI R4S B (7 R sl s

/ x filename:.ex8 _1.c* /
#include < stdio.h>
#include <stdlib.h>
# include <unistd.h >

int main{}

char buf’ 256 ];

int fat[2], fd2[2];
int count;

char c;

int result;

int left, right;

if {(pipe(fd1) = = - 1}1{pipe(f®@) = = - 1))

i
|

printf("error: pipe \ n');
exit(1);
printt("Input a line of char.");
scant("%s", buf) ;

Linux J.2% X% 5
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if ({result="fork()) = = —1)
|
printf(“grror fork \ o) ;
exit(1);
i
else if (resutt= =0)

]
L

count =0
while (read(fd1(0], &¢,1) >0)
i
if (c=="\n")
break;
buf{ cont ] = ¢:

cont+ + ;

!
!

buf{ count] =" \ 0;

close(fd1[0]);
for {left=0, right= count - 1; left < right; left + + , right - -

L
i

c=buf{ left]:
buf{ left] = buf{ right];
buff right] = ¢;
|
c="\n":
if ( (write(id2{ 1], buf, count) < 0) { | {write(fd2{ 1], &¢,1) <0})
H

printi("error; write \ ') ;
exit(1);
|
close(f®2[1]);
exit(0);
I

eise

i
i

c="\n';
ocount = strlen(buf) ;

unx Rmxs [
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if ({write(fd1[1],buf,count) <0) | {{write(fd1[1_, &c,1) <0))
!
printf( “error; write \ n");

exit{1};

closa(td1[1]);

wait(NULL) ;

cont=0;

while {read(f2[0], &c¢,1) >0}

if (c=="\n'}
break;

bufl count] = ¢;

cont+ +;

buf{ count] =" 4 §';

printf("The reversed line: %8s\ 1", buf) ;
close(k2{01);

exit(0);

FeIFBUIzAT I P PR
[msf@ linux chapter08] Sccexd _ 1.¢
L msf@iinux chapterd8 ] Sa. out
Input & line of char: 12345abcde
The reversed line is; edcbab4321

8.1.2 MAHEIES mknod A%

A5 mknod FJ LA REIBRGZEIE, LT mknod, BEUEHNET B T g i,
FXE HEMEE 1138 AFERA,. B 2128 EWU NS _IFIFOI0644,. 3 188K
0. B, 8138 & H 88 mknod 10T FiR .

# include < sys/stat . h>

int mknod {char * filoname, S _ IFIF0O10644,0); |

B mknod 76 20 B4R 9] O, KREHFEM -1,
THEH M —MaAa2EEHTHRERNEFEAHT,

[ 24 Liruoc B2 % 51
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RE—NFPH/RG BT, ERRNES - THE. BESBERITIF-M2
FHEEATRIE PSR, B PR EFERMS, WE AT EESIER, £FR
T, 8E TERNEBMA — M EES, REBRIERE,WHRERTEE P VIEENE
i, BREESNBRANE. XTEFINIEKR, FEHEEHIHEA,TE request. h FE X,

/ * filename: request.h = /

# ifndet REQUEST _H
# define REQUEST _H

struct reguest
char fifo[ 10];
int buflen;
char buf(256];
&

# endif
Fum 8458 TR 5B server.c MEF HLEF client.c. FERIEREIE AT, 5Ll H
unlink MR ZAEE, VORI BFAEUMSITNIEEEREMEF NG EE, URAFE
P, uplink Bl - 1, ASNEE,

7« filename.exB _ 2server.cx /
#inclde <stdio.h>

# include < stdlib.h>
#inchxde <sys/slat.h>
#incude < fontl.h>

#inckde <signal.h>

# inchude “request. W'

void sig_ handie int sigro)

{
unlink("tmp/svefifle’)
printf("server quit\ n");
exit(0);

I

int main(}
i

int rid, wid;
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struct request request;
int left, right;

char ¢:

int result;

unlink{"/trmp/svefifo’) ;
if (mknod("/tmp/svcfifo’,S _ IFIFO10644,0) = = - 1)

printf("error:mknod \ n’);
exit(1);

l

signal(SIGINT . sig _ handle) ;

if { (rfd= open("/tmp/svefifo”, 0 _ RDONLY,0)) = = -1)
printf("error; open /imp/svefifo \ ") ;
exit(1);

{

for ;1)

1
|

if (( result=read(rfd, & request, sizeof(request))) <0)

printf{”error: read /mp/svcfifo \ ')
exit(1);

it (result= =0)
continue;
left=0;
right = request. buflen - 1;
request. bufl request. buflen] ="\ 0';
while( left < right)
¢ = request. bufl left];
request. buf[ left] = request. buf. right 5
request. buf| right] = ¢;
left+ +;

rignt— - ;

126 Linux AR % 5
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if ({ wid=open( request.fifo,O _ WRONLY,0)) = =

printf("ervor:open %s \ ", request. fifo) ;
exit(1);
}

it (write(wid, request. buf, request. buflen} = = - 1)

I
printf(“error. write %$', request. fifo) ;
exit(1};

close(wid) ;

close{ rid) ;
exit(0);

/ *filename.ex8  2client.c* /

#include <stdio.h>
# include < stdlib.h>
# inchude < sys/stat.h >

#include < fentl.h>
#include < string.h>
# include "request . '

int main{ )

|

struct request request;
int fd;

char buf{ 256 ];

int count;

printf("Ingut & fine.”) ;

scanf("%s", request . buf) 4

sprintf( request. fifo,"/tmp/fifo%d" , getpid( ) ) ;
requast. buflen = strien( request. but) ;

unlink( request. fifo) ;

if (mknod( request. fifo,S _ IFIFOI0644,0) = = 1)

!
!

-1)
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input & ling of char: 12345abcde
The reversed line is: edcbab4321
input & tine of Char; 0987654321
The reversed line is; 1234567890

8.2 1H =!I

iH B AFIREEAT R AL BRI E AT RO R, & L REEMADL A TROL RIS LR
KAbSr R AT, ATl e AR R g BB IR R, 2T & - N E A, A A B PR

8.2.1 msgget AL
FE5R A m%ggelFHTE’J@—A%TWJ?ﬁE‘fﬂkﬁ?]Tc%ﬂfﬁ — A BAF I TS BA T AR IRAT

—

‘ # include <sys/msg.h > |

\_ int msgget (key _ t key, int msgﬂg)

B megget BB SELE LD HNHBASME T, 0% IPC_ PRIVATE(0), JI'J:‘ET
BEFRUBAR R AT S R, BN — U F SRR, S22 M ATIRR, 5
MR, QiR TPC _ CREATE SAFEURBRA Tk, W0 A 16 B BA P8 e €0 3 AR IR
B key.

B HORL T R F B SR (] 61 8 1 3 B BA B R bR IR, R AR ] - 1

8.2.2 msgctl FH
F G A msget] AT B B SUE B AT B B RCE B H BB P,

# include < sys/ip.h > I
# include < sys/msg.h> ‘
|

in| mﬁgcll {int quld int emd, struct msqid _ ds * huf); |

kﬁ%&mqg(u W1 B HRHHEAINMR AT, FH2 SR BRFRH, TN IPC_
STAT IPC_SET # [PC _RMID. IPC _STAT AITEIMEATINRBYE RAEEASI T
BHFER megid _ ds SR IPC_ SET AT REHEBAF M EE . 1PC_ RMID H F#E
DI EBAT]. 3B 3 DB R AIER meqid _ ds MTRHF, Z50 meqid _ ds B9 X QT .

struct msgid _ as
I
!

struct ipc  pemnmsg _pem; ./ + structure of permission x /
struct msg = msg _ first;  / * pointer to first message on queve +/

Linupe B 28 7 ) 129
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struct msg » msg  last:/ - ponter to last message on quete +/

e tmsg stime: /- time of fast msgsnd command + /

time _tmsg _ rtime: /- time of last msgrev command » /

time _tmsg ctime; - time of last change » /

struct wait queve - wwait: fe T

struct wait queue - rwait; Ay T oy

unsigned short it msg _ cbytes:/ + current rumber of bytes on queve * /
unsigned short int msg _ gnum: 7+ number of message current on quele + /
unsigned short int msg_ gbytes:/ -+ max number of byte aliow on queue * /
ipc pid tmsg lspid;  /» pid of tast msgsnd() =/

ipc_pid tmsg _lmpid: /> pid of last msgrov() */

fi. megid _ ds S5 Cmsp | perm 1 F R R ASIF PR , 454 ipe _ perm & XL AH

struct fpc  perm

key _t key: /- Key, =
unsigned short intuid; /> Owner'suser ID. »/
unsigned short int gid: ~ / + Owner's group ID. »/
unsigned short int cuid;  /* Creator'suser ID. =/
unsigned short int cgid; ~ / + Creator's group D, +/
unsigned short int mode: 7 * Read/write pemission. * /
unsigned short int seq: 7~ Sequence number. #/
LV LAY msgid  ds IR HA TR ipe _ perm B FEREE L R F IV HHRE
LN R A R
PR msget) BRI TIIE L O, JWER s ) - 1

8.2.3 msgsnd R msgrev %L
A AR msgsnd M msgrev sr P T R IEHRITTE

# include < sys/ipe.h > ‘
‘ # indude < syw/msg.h>
int msgsnd (int msqid, void * msgp, size _ t msgsz, int mﬁgﬂg);

int msgrev (int msqid, void » msgp, size _ t msgsz,

-

long m-.'«gtyp. int mh'gﬂg);
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PR SRR AL, B8 meqid B I BIPRIATF o B megp J 45 i i L ER
MIXAIEE . B8 msgsz AFBHIRAD B msglvp FORM RS PIZH WA MWZEA, @
50 MEEDBAA F I E . B mepflag FIETE BAZ O FUY (F A 5 3 A S Y
AT RI 50, W megflag &4 [PC_ NOWAVT & GRS ), W™= 42 R S50 . 48 BA S35 (%)
LT B M msgsnd, msgsnd 223& [ — 1, il 76 BA B0 05 0 B F WAH msgrey, msgrev 233 0]
1, #EE errno B ENOMSG; U1 msglag 5 0 DF, AT WERRE 50 T 7 B it (19 40 14 4l
v

X R T IR TR TR O, S AT 8] ~ 1.,

XFHEBEMEBGEE, ~BINTH MDA LENGTH B % &, i fIFsi e

struct msgbuf

tong mtype:
char mtext] LENGTH];

B%E;:‘Eﬁ AEXOIHHEEEFRAGEHTRTRERA LN msgbuf , B A 24 maghul
ARG T L e T A

struct msgbuf

i
long int mtype; /+ type of received/sent message * /
char mtext! 17; / + text of the message * /

THEHT --THEEEH#H BRGNS £ XHE -TFPI/RERBIF.CRY I
~=~ 51 M R S BE
TEX A F o, £ 304 message h P& X B E b KB, WTF R,

/  filename: message .h  /
# ifndef MESSAGE _ H
# definre MESSAGE _H

struct mymsgbuf

]
1

long mtype;
char mtext[ 256 | ;

# endif

L mam %31 [
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% 2R DUUBIE AN TR e e,h T kh FRT b2
17 S T M O\ 91 T4 A A L 7 O S R A4 2 B 4z 2 % T8 A ST AL & A7 AE G S A7 A2 )
I3 FE msget] BER &
/ + filename . exB _ 3server.c + /
#include < stdio.h>
#inciude < stdlin.h>
#include < string.h>"

# include < sys/msg.h>
#include < sys/ipc.h>
# inciude "message. h"

int msgid= - 1;

void sig  handle(int signo)

if (msqid! = -1)
msgcti{msgid, IPC_ RMID.NULL) ;
exit(0};
int main{
struct mymsgbuf msgbuf;
int left, right:
char ¢;

it ((msqid = msgget(999.0666))! = 1)

msgeti{msqid, IPC _ RMID.NULL

it {{msqid=msgget(999, IPC__ CREAT10666)) = = - 1)
printf( "error. getmsg \ ") ;
exit(1};

signal{ SIGINT, sig _ handle) ;

for {3
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9.1 EHIHRH/HK

AR B ST P R PSR A TR i A BAL A SR, ) TR AT, AR L SO
M EREZ Mg P HIE .

LT REPURE  BREFAO FREATORT . TR d ™ PR, i
R SIS BB AR T RO o8 23 - DR AR & L8 A1 it &l
AL ERITE BOUE, BB E R 1% 31T

EEITEBEME R ARENE HS R0, 1.2, B RUAAW I TR ow
PRI SEATEIR T - DX, m g RSP E R -l AXE BEL,08 3 UELEEH
(CCHFCHTED) 4 B 6 SRR (CUIFAHRA S 31 al . JLPn, 8 A il P8 B oo
ik - SR T BT HRA S GNP 9.1 B,

HARHLH &
4 abe
5 ext.e
R A |
6 enlc out—4
7
HED ¥ wn=7

Plo. 1 FIHBAF

SETIR, W BER AT A TR A TR in, B 7 TEA next _ free BB EH . S TEIR
i, Bl & e, CPU AR UERRE A B4 RINT , TR AU B, JFF B i A& in, MR

 Linx RE xS
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#7840 A AW SR AFA T SRS in ERIETN 8, SR AR B A

AR AGRKI B ACERET R A P C&F nexa (ree THOEM A 7,0
XA TAT S RGBT in BB next _free + LEI 8, 20l INBLHLT K08
JE—ERY, ITENERF WA W EEN E LR ZE A A AR B 84T E SO gk i AT E)

AW AT LL YRR £ i30T R AL G B RS B2l AR )ikl e A TTIN T 1 X
o BB i v e SR

TRIMRMCIRE ol DA T @69 /ORI A7 -5l SRR 1A SR oY TG
AN BT R M T 75— TR I A, b P2 00 ] 6 B2 £E i N SCfT o F O g 2
e FHERER . FIT R LS TR IR 5 7y w0l # LC, an B 3L F AR A% I ik A< L)
AWM EREACTIRERE, BRI # R AR Rk

fH0

92 & %

9.2.1 R4

fiSBMBESHRAROMEZRFE E. W . Dijkstra BHH. (TS EE 88, YEHMN
K% T TR AT Rl i 40 RG0S R8N PR R 0 A% T
HHXAHERER, BR ATIRAES ENMEENZNTE.

fiSBeEIUEEL PV RIBREmSY.

PIRABIER LR AR R B ER 1 0 R L G ERR TR T W PR
Mty R L BE/NT O, KEEMR L ZER) 5140 S MR R A BR S i

VIFIE BRI ERSME RN AF RGO AR UG R T i AR A T
W EEANTETE MNAZESREEAF P MRE —F R, 200 15 I% MR Pkt 44,
f1-

FHE B E AW IERINE Pa, Pb R LT .

Pa: Pb
P{sem) P(sem)
<S> <S>
V(sem) V(sem)

iE bR BROTESR PaPb EARF K ZIIH EE (G SR sem MAMGHL N
1, HFHFS <S> KRt Bk AlmRIX,
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9.2.2 {3 i

7 B EEM, R A MIETA BT, RTEXRYE S B ThR R
MUSEYRATRIHAGESRE. (1Y RAEL E.W. Dijkstra #8101 B 5 V5 8RR
W TE- R Qﬁ”!ﬂf’tmﬂ-ﬁ#m{n '“‘% 182k,

FEoEBHNTRANEANSRICEARBEETLARMN, HENM IS804
L5 T 4403

o — T ERFESETEEN RSB,

o BEEAEGSETEMAEID

o HEiSEMERMN! H{JL_.F@I)

o HFRGiSMTRES T O MEHRK,

SEBFEAIT- T HBUEMESEAREAORFETETHER. BT AE
HAY [ﬂlﬁ‘m?&iﬁtfi AL, - LSS BREEN | (I HFRAN, 5 — B iEE 40
BT F ORI,

9.2.3 semget HE
RH N semgpet RDKQIE - EAEHFBE S CEMHILS 0.

#include <sys/ipe.h>
I #inclode < sys/sem. h >
!

int semget (key _ | key, inl nsems, int H(“lnﬂg),

B 4K semget 41 3 ﬁ“é‘\%ﬁ( ol f’l\ﬁﬁmfnﬂ{n%ﬁﬁrwﬁ%? B X fiﬂm
AT R A IPC _ PRIVATE IERFEFA—DXRBE PO - TREVUR, X & 26 H fok
M HRBEZR R XBE. B2 B AESEETHAETE. B3NSR I
SEFRINGESETHE, 2S8R UEFESBNABRRBE B EA 2 1, 1PC

_CTEAT Rl IPC _ EXCL. IPC _ CREAT FRURESHEANEF, WA E;IPC _EXCL
RWMUAELSREAHFLENELT FNESBE foBA#E, &N semget IR ~ 1, ¥
B errnoc TIRZMFREE S0 F, Wik i O _ EXCL #83 T open.

PRI semget R ITET RN AT LUS semetl S8R 1ER 8 B aiti, A MsHiR B -

FREES B RN RN, RITTUFEA flok RECEBEL =4 -1 £87

[ - -1

# include < sys/ipc.h> :
|

key _t fiok (coust char * pathname, int proj _id}; |

R frok 58 | MBEA BB L . B CEMN MR ﬁ.ﬁﬂxmk#ﬂ mrnw )
2 PNBECHEF RSN PN ID. ZE BTN R A — A4 28 E, G0 A .

T [ .
L RB R
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9.2.4 semct] FR¥EL

? J’EIJ* J] semetl ”ILARHE' TSR B4R -

.1

# include < :ays/lp('.h >

# include <sem.h>

int semetl (int semid. int semnum, int mnd /% union senum arg * /. .. s

J
BB semetl I3 1 SR TEE i’J HHW ’ﬁ‘ 2 T BBIRE S R AT T L
3FBHEAPITNP RIS S BRI SmEk 9.1 HFas,
£9.1 HLos4
it % 1 # %X
CETVAL i R R ]
__:__  GETPID | TG0 2 it )LEM&%L?B_!%‘.&?}DH a :|
GETNCNT DT O AR M
GETZONT HBF f'msa };n ey L B )
O arivaL B ’\1*1,0:1“. > HUC EMUATN ary. val ]
e W T
PSR EENE E{H@ EFH) AL
PREL semel) 7E IS BUES BRI IR [9] — 1 FFUE'® ereno. GBI, JEIR IS #“’&
emd, Y cmd H CETVAL, GETPID.GETNCNT o GETZCNT 0, pf BRI 17 (KA1,

emd A HIEIEN, &40,

unton senum & X A HIEA S ABF P ARG L ETIFRATE X E. BRI L

i |‘- :

union senum

int val;
struct semid _ ds % buf;

ushort ~ array;

[
I

union sennm THEFIAY semid  Js BT L 0T .

struct semid  ds

struct fpc . perm sem _ pem; / + Qperation pemission struct * /
/= last semop( ) time * /
/* last time changed by semeti() x /

time tsem_ otime:
time tsem ctime;

Linux M2 %5
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struct sem + sembase; / * pir to first semaphore in array + /

struct sem_ queue + sem _ pending; /~ pending operations * /

struct sem _ queue + sem _ pending _ last; /+ last pending operation = /
struct sem _ undo + undo; /% ondo requests on this array = /

unsigred short int sem _ nsems: /# number of semaphores in set » /

I

25K semid _ds S5E] -FAY megid _ ds B XFRA TR AET

9.2.5 semop FREL
FG 8 A semop T LAXH S0 1 001 BOMIRILE S R O,

#include < sys/ipe.h>
# include <sys/sem.h>
|
53

J int sempo (int semid, struct sembuf * sops, unsigned inl nsops};

PREL semop B | 1B BH semget IR MW )Y, 5 2 S8R M 00 B R1F 04,
T BRIEEAPH P TR B4

BB AN R [ O, R MR ] - ) IR RS R, MR - 1, RN R er-
mo & FINTR,

54 sembuf F1E L 4T F A A -

struct sembuf
short int sem _ num; / * gemaphore number * /
ghort int sem _ op; /% semaphore operation * /
short int sem _ flg; /+ operation flag * /

{45 F) sembuf TH,sem _ num FHR{TS BILEA T, sem _ op ErALEMTE LN
TTAFE BRAE  sem _ g RBFERAEBETMARE . WHE sem _ op HIEE, semop 4 % (& fn )41
WAESHMITED IMERTEFTES I HWHE, OF sem_op HOMITE BMNALA
0. semop B 4 miﬁ#iﬁj}ﬂﬂipi\‘)hﬁ HIEFHRA D WR sem | op AR, semop #
ZE BN ES B R T OIRETR AN RE), WETA N AEL, semop B 2 3 BE 1
fi5 5 1 T0 A EI I WA 0, semop FHIREBEE T2,

T G FE R BRI sem _ flg K 0. MR sem _ flg&IPC _ NOWAIT K, MHA SHLI%.
Ml AR 6] — 1 I E errno & EAGAIN, MW sem _ fly & SEM _ UNDO R EL, B it o it
s UREREE, XM AEHOTFERERHMRE BRI SE LHER,

THHETGL T X TESEENRAREM semget, semetl F1 semop W EEA A%

7+ filename.exd t.c*/
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#include < stdio.h>
#include < stdlib.h>
#include < sys/sem.h>
# include < sys/ipc.h>

maini
int semid. pid, i.j:
static struct sembuf lock= 0, - 1,SEM UNDO! ;
static struct sembuf uniock = 0.1,SEM  IINDOIIPC _ NOWAIT: ;

if ((semid = semget(998,1,IPC _ CREATIIPC EXCLI0666)) = = - 1)

printf( “error;semget \ ")
exit(1};

if (semctl{ semid.0, SETVAL, 1) == -1}

printft “error; semcti \ 1
exit(1);

sethuf( stdout, { char + HNULL?;
for {i=0;i<3:i+ +}

if (fork( )= =0)
if {(semid = semget(998,1.0)) = = - 1)
printf( “error; semget \ ') ;
exit(1);

for (j=0:j<3;j+ +)

sleep(H;
if (semop(semid. &lock.1) = = - 1)

m" Ijr‘ux HLIR 23
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printt("error: semop \ ")
exit(1};
printf("process %d get into critical section,”. getpid() };
sleep(1);
printf(“process %d left critical section \ o', getpid() )+
if (semop( semid, &ulock, 1) = = — 1)
i
printf(“error: semop \ '},
exit(1);

L

exit{0);

for (1=0;i<3:i+ +)
wait(NULL} ;
if {semctl{semid,d,IPC_ AMID.0) = = -1}

printf{ "ertor, semctl \ n");
exit(1};

exit(0};
}

R PP BB TTIE o0 0 T T AR

| msf@ linux chapterdd ; Sccexd _1.c
| msf@ linux chapter09! $a. out
process 817 get info critical section,
process 817 left critical section
process 818 get into critical section,
process 818 left critical section
process 817 get into critical section,
process 817 left critical section
process 818 get into critical section,
process B18 left critical section
process 819 get inta critical section,

TILILLLE
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process 819 left critical section
process 817 get into critical section.
process B17 left critical section
process 818 get into critical section,
process 818 left critical section
process 819 get into critical section,
process 819 left critical section
process 819 get into critical section,
process 819 left critical section

9.3 L= R/ 77

9.3.1 shmget p& %

RT N BB RR , AE S AR AR I 7k T I ORI A5 BL97 IRy
TR SR L S s B - BRI R — B 47

FH A shmget T QL ZN T,

F # include < sys/ipe.h >
# include < sys/shm. >

int shmgel (key ot key, inl size. int ﬁh]]‘lﬂg);

PR shmget IUHY | DS key K— DB, ATLUPAT frok B30, tomd LIRIT A 110 12
EBEEN IPC_PRIVATE, % 2 NB M sive NI EFFBRAGAN, LUF R0 fr, 5 3
PBH shmily AR 2RI SR8 AR, CH0% 9 7 N AEBUT R 01 W b4 i
BT IPC_CREAT, M shrnget I H R4 MBE T IPC_ EXCL, B &7 B4 fids 0
R ENTEAGFIEN A S0 H WL Z A,

BR B shmget BUZH I8 FIRT I8 1M1 JL B8 N TE AR AT, R AFIR ] — 1.

9.3.2 shmat (R

BRI PR, FRATE J2 ok o E M M, S B BV shmat B30 3 i &7
MO . SR ICEE AU TT A A, BT T RUARIR AR - - MR AR R IR AR L N 7E

]
# include < sys/ipc. k>
# include <sys/shm.h>

void #* shmat (int shmid, const void * shmaddr, int shmi'lg);

Bl wrexn
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PREL shmat W55 1 D S8 shmid 32 N E ) 3R FT, B2 shmget BLE IS, F 2
T B4 shmaddr 55 3 1 28 shmflg 4% &8 K R 4G W L E A F B A oy hik, shmflg
4 AR A E Hh it E Bk, AR EE T SHM _ RND, WAL 23 {5 8] 0] 24 B ok 43 i
RIRAE . TR shmadde A NULL, MR AR B R RESEE, —BREBET, ROGER
shmaddr LW NULL, F 3T SHEA U ARBEHRIHEANGFENZTR, WREET SHM _
RDONLY , M3 2= N FEA AT LA o

9.3.3 shmdt FR%L
Y shmat 694 AR , B8 HE A shmdy SR E O S MBI N G,

# include <sys/ipc.h> —‘
# include < sys/shm.h>

|
L inl shrdl (const void * shmaddr) ; J‘
|

B shmdt FIVE - Z 8050 shmat 18 BRI = 7 AE . BB shmde 76 3 R RRLh AT IR
[l 0, SR A — 1,

9.3.4 shmetl B
F G538 Bl shmet) FISR0 S N BT E 8,

#include < sys/ipe.h>
#include < sys/shm.h>

int shmetl (int shmid, int emd, struct shmid _ ds * buf); |

PR¥L shmet]l #3358 1 B shmid M ERAFHR BT, F 2 88 cmd WHHE M %
M 9.2 BrR,

£ 9.2 #¥ cmd HEHHE

e R M 7

IPC_STAT | MFEICEPA MR ATEA buf FHERILEH b ]
PC_SET | WOEREAMR B A SRR L R

FC_RMID | BBAEAT ]

B shmet] B 3 T2 BUIE NS shmid _ ds 1385, &4 shmid _ ds 8@ L a0 F R

struct shinid _ ds

)
struct ipc _permshm_parm; /% operation permission struct * /
it shn _segsz;  /* size of segment in bytes = /

Lirux 5048 % 30 42
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time tshm atime; /x tima of last shmat! )+ /

time tshm _dtime; /+ time of last shimdt{1 -~

time _tshm _ctime; /+ time of last change by shmetly ) =/

ipc _pid tshm_cpid: /- pidof creator </

ipc pid tshm Ipid;  /» pidof last shmop

unsigned short int shm _ natich:/ + number of current attaches =/

unsigned short inf shm  npages: / = size of segment ¢ pages! «/

unsigned long int ~ shm _ pages:/ + array of ptrs to frames - > SHMMAX » /
struct vm _ area _ struct + attaches:/ » descriptors for attaches -/

L,
'y

LR shnud _ds T oshm _ peem A FHUBR  shim segse FEL S0 40 A0/, M 7 BL
5 L AN R

9.3.5 1 G/iETE A M

TSR P e - NI R DA B A TR SR 1 AR i A ke gy
ik

B A NI R UE RN R L BB — A R L
F 40 Ry B R AL AT A FRRE GO AN o) R A B0 R, S M IR AR (R A B N RIEE
o LR ORI AR R R S . TR BRI AR - RROR 0k B
hy VRS TR R, o R OIS B R R HE PRER AL & U T B Tof 8o Y B S TR
UERY R T ENRR I A D R a8

N R ER R RE Ry b EHB L2 Pm BT RN
O, G2, CROEK R, AR 9.2 Ff i

HR X

I'JI I Ci
. { 2 ! ‘ S ‘ n

P1 J L ‘ Ci

Pn — Ck

My 2 f7TREnhL

F ATE R & BURES A RE PR R i e — PRI IR AT R U R R
H R AL TR A~ DAL

AN T ES I py R, 0T d S)CH B fork BV Cab R DB A g4
AL SR HE AR BRI R ALE VTR e B producer. 0T B H
OB E T 7 consomer PREY O AT RZE o X, BRI L 1 34 BA )
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£ tilename.ex8 2.cx/
#include < stdio.h>

# include <stdlib.h>
#include < signal.h>

# include < sys/ipc.h>
#include < sys/shm.h>
# include < sys/sem.h>

# define N 10
# define M 2
# define K 2

struct PQueue

|
int buf N+ 1 ;
int front;
int rear;

;

struct PQueue queue, * gueue _ plr;

static struct sembuf lockempty = {0, - 1,SEM _ UNDO) 5

static struct sembuf locktuii = 11, —1,5EM_ UNDO! ;

static struct sembut lockimutax = 12, - 1,SEM _ UNDO! ;

static struct sembuf unlockempty = 10,1, SEM _ UNDOIIPC_ NOWAIT! ;
static struct sembuf unlockiull = {1,1,SEM _UNDOIIPC _ NOWAIT ;
static struct sembuf tnlockmutex = 2,1,5EM _ UNDOIIPC _ NOWAIT! ;

irst shrmil;
int semid;

void oueue _ init(struct PQueue « ptr)
i

ptr— > jront=0;

ptr— > rear=0;

retum ;

Lirunc L% BE5) s
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void engueve( struct PQueue * ptr .int id)

ptr = > bufl ptr- > rear! = id:
pir - > rear=(ptr— > rear+ 1}%(N+1):
retum

int dequeue( struct PQueue + plr}
int e:

e=pir- > bufl ptr - > front_;
ptr— > front= (ptr - > front+1)%(N+1);
retum e;

struct PQueue * get _ shm _ ptr{)

struct PQueue  pir:
char = mem_ pir;

it {{rmem ptr=shmat{shmid, (char * 30,0)) = ={char *)-1)
printf( “error, shmat \ '} ;
exit(1};

ptr = {struct PQueue # )mem _ ptr;
retum ptr;

void producer{struct PQueue * pir)
static int count=0;
while(1)
|
sleep(6);
semop(semid, & lockempty, 1} ;
printf("Empty: %d. Full. %d \ ", semctl( semid,0, GETVAL,0),,

o EPTT
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semctl{semid, 1, GETVAL,0));

printf(*Producer %d :LockEmpty ,”, getpid( ) };

semop{ semid, & lockmutex, 1) ;
printf(“Lock mutex ,");

enqueue(ptr. getpid() ) ;
printf(“produce No. %d,” ,count + + ) ;

semop{ semid, &unlockmutex, 1);
printf("UnLock mutex ,") ;
semop( semid, & unlackfuil, 1);
printf(“UnLock full \ n") ;

fflush( stdout ) ;

void consumer(struct PQueue * ptr)

H
1

int id;
while(1)
]
sleep(6) ;
semop( semid, & lockfull, 1) ;
printf("Empty: %d, Full: %d \ n", semetl{ semid, 0, GETVAL,0),
semctl(semid, 1,GETVAL,0)):

printf("Consumer %d: Lockfull ,”, getpid(} ) ;

semop(semid, & lockmutex, 1);
printf("Lock mutex ,”);

id= dequeue(ptr) ;

printf(“recvive from %d,”, id) ;

semop(semid, &unlockmutex, 1),
printf(“Uniock mutex ,"):

semap(semid, & unlockempty, 1) ;

Linx L %5
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if (pid= =0)

gueue pir=get shm ptr();
consumer( gueus _ ptr);
shmadt( (char + jqueue _ptr);
exit(0);

}

for(i=Q0;i<(M+K)i+ +)
wait{NULL) ;

shmdt(shm _ ptr);

shmeti{ shmid, IPC _ RMID,0) ;

semctl{ semid,0,IPC_ RMID,0);

exit(0);

FEIT B AT O 40 T T8 A7

[ mst@linux chapter09] Secex@ _2.¢
[msf@ linux chapter09] $a. out
Empty:9, Rull:0
Producer 838 :Lock empty, Lock mutex,

produce No.0, Unlock mutex, Unlock full
EIT‘ply:a.FUH:‘I
Producer 839 :Lock empty, Lock mutex,

produce Ne.0, Unlock mutex, Unlock full
Empty:8, Full: 1
Consumer 840 : Lock full, Lock mutex,

receive from 838, Unlock mutex, Unlock empty
Empty.9,Full:0
Consumer 841 : Lock full, Lock mutex,

receive from 839, Unlock mutex, Unlock empty
Empty:9,Rul:0
Producer 838 : Lock empty, Lock mutex,

produce No. 1, Unlock mutex, Unlock full

ElTpty;B, FU”1
Producer 839 : Lock empty, Lock mutex,
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produce No. 1, Unlock mutex, Unlock full
Empty.8,Full:1
Consumer 840 ; Lock full,Lock mutex,

receive from 838, Unlock mutex, Unlock empty

M T ABRFREK, 7 200 217, RiL, RINALEMNBFHHRRELE T8

e F—FF 6 3 iR B queue _ init.enqueue T dequeue 2 FISRBEIEIA A FHAT , queue _
init A& ®7 45 L8 57 BA 3, enquene FSR B} BAF T I -9, dequeue FI 3K M BAF1 4 LT = —
i, XTOFIRRERER, BINX TRARMEAH 7 ZETUSTRARENNEN., FE2L
— THUE, RAJAEN TR 0 H A XA TR G 5, BUE AR B A L 3 17 % B3
HREH T, EARESE empty M full &R T MR, EETA EE BRI

PREL get _shm _ piraB B — 48 M BAFIB G 1 KIS SR MR B NIF K . X8, DI #
R AT KB RS B AR ¥ 87

¥ producer I consumer & A4 F2 /¥ 89 XG4, BB X producer I 4E &~ B B A, 8K
consumer H I RE B EA . 72K 8 procedure 1, B H X5 5 B empty M mutex K
#AT PRI, R HES B mutex 1 full IRIHEFT V BfE. WA V BIERBUE & 0l DL
Ber) TR PRAFRIRF BT DI BE B e py , WA BB EFEEE. A% consumer 5
producer 2481, B X E 5 & full 1 mutex HOK BT P #AE, R X E 5 8 mutex 1 empty
oty v B, BE, P V BRAEMIAE 2T ARG WA P RAERT, 2R
DABEME R i, MSGEHEE ML IR, RIS S RAERER EM , RAITX B AN
frs

PR ¥ sig _ handle FR4LEE SIGINT {5 5. i T RF K BIEHHENAT LHRE L, B
FATRAER Col - C BRELEF,

LR main 1 , BIERT BFENOHLIE. RITEEURTZMES & emp-
ty, {ull # mutex, ¥ ENTHEZFREN N,0,1. EEBH queve _ init 52 BUE IR B 5] 14y
thfk., MRS TIENF, I LEEFAFIEA I NS X R HEIR AT A
e L R YIE., RGRMGET M MEPE K MHRE, A5 , BFR B
THEEZEMAR, ERFASEHFTHBNLE L.

9.4 /h &5

ABNATRFARAGBRAXAES, EANRTHERAEGNANFEREA . GSE
MIENF, ERENRG, BRITEANBTESE/RERE FEART - MIMEF.
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10.1 £ 8§ 1~

10.1.1 (8RR

i DR RE WA BB, W I B R TR IT ARAE 0T R BT AR e g ik
(857 BT 5 (B LS A T AT 2 = A 5 L i 25 (] 0 LA 09 B8, 5 450 FE B 1) 40
TEBR 55 2 b AR IR R PR 45 B8 57 b P R, DT ) 2 R R N e Y, e
BREATR PR, BT UFE LS mRBREA, R Unix 55081702
RIS AT S S ATARERF R - LEMRE R | mT LAk R AR 165 7 9L 0 ok 5 T 3 4

Hik, R ERN R A AL BB A RGN, Fh— MB35 %) 16
fEfH— A 2h 38 . — A6 AR RIT SN A, JE T T4 BLE 9747 4596 ] B 49 40 P4 58
B KIRAT. KRG R A S A R AR, 3 EL S TR ) A [ 4

10.1.2 £RFEAUEhAL

EFUFLAPIT M AR E RIS, BN, — R AR 4 8 0 e
Ur ML IEREIE FiE R, A ER T B M — N E WP 1S8R &, e
VAT A% AR S, RO RAT AR B 5, M) B ITAT A 17381700, MERERET FI15%
A PAFF R RATHIAL I, AR 4 0 26 iy FIRRIT ) AR 718 4T

RGER Unix RGP, XBFFHAL M ER. IFSXROMFHRMHBENS 4
WYABRIEAE N Z AT, FHE P HPRAE, S FRAGAR, X D W07 22 8 & (fork )

TR R A TER S . X RIS B I — 46 /O #E, U nl BeRE
AR, XMOTERTED GBS RETHRERG — I L.

E— BT ERAE AR E L R AERA ., BRI T ~dH A
P T fork £ --MEMBANAZEEN. dTFEIMEEEAEAC BN, ¢
W Z5T P LR S5 0 T B A0S B A R I P A EHE XL 0 AL T R (6] 1) H1 8% o
AHE gy EREAT, REHBZMEBER F AR RESESREERIMI T

AR T AR ER L2 Bl IFE MR A IS S T TR
YUY . BAERE S — DM B B TOTRRE SR, IR B G R R
AR U RN — MRS, X RO B R LM RR AN, B EEM PR
TROERFWRES THREPXMA R, AEXMMEESRARET P RMmIIE R
e R Unin BEFREAREN, REERSFITH HEBERFHER - Yxzd ¢
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? RP %R

» Wiz Lk
1.1 BB aemBiz 4 E AT RE

APREELBFANEMHFHE QeI E —de b, XM ERRE T IRE Rk al 1)
HAKBITHRIMERMAA . M CPU FRMEFTIL-EA BT R 5 8 MM, LS4
FLIEATH R R AR CHEB AR . Hutk BT 8 BB T X fa 85, a2
A REZRY CPUARBTESEM S L/ EH. HPREBE ™ &0 8 24 51
DED S FAGH A LRI, X ERH T TR E AR RS REA
TEFEN EiEfT. RUEALENHMERFAE RN TAENERAH T, BMEPR g
KBOERN,EERNTEZN N,

EAEERERD, AEKS I RBEEE- MR LE. 08 102 Frs, &8e 4
TR BB L m A PRI, AERRENHEMREE SRS R BN A

iz

? gEtr

0.2 ARLEREE -SENE

Linux 5288 % 31



$E10W Linux 55 ﬁ

HEAMHRHEREAN. ARRRBERUNEZ LT RERNER A I 2B, HY
RAPREBEBIL, ABRKEE.

REBEERAARPRBRMABRRABRN N, CREMEER . ARREARA
BREEF . REHESHEMENARRTRERN SRR K. YA TEETURGE
frige, AP R BERE AR T RBE NS L, ERE L RS AEMBERZIIRE
AR SEER.

10.2 2k 2 &

RAKNEBEL S MBITHERE, CTUEEHA T ARBTELR. EF4LRELE
FEXMRECIEMMBIER, URM LT MAMERHNIEM. POSIX FEKEELAXLER,
XA R AR SR @AM, B E 355 T 6 280, R BN BB HGE .

KREAE A ID. DR, -DHITR AN, UL RIRATH FF h ik . POSIX 28 #5381
pthread t HRBA ID B H. pthread _t H w2 TS K88, 7 3044/ usr/include/bits/
pthreadtypes. h F1 745 #1F fr X .

typedef unsigned long int pthread _ t;

SRGABKBGHOETAENEARGS. $ENRBLEEEN Z B0 H,
BB R B 7T 60 AR, A I A SR TR,

10.2.1 pthread _ create tA%Y

MR E RN AT B AR 20 E, F HRBEN BB ECEE LEEE,
EERRER NI ERE, £ POSIX F,REEF pthread _ crcate A MBI . pthread
_create REGIBR R, HEEHAK BN . QB BEFEEHA pthread _ create, % 8 T &
XA TR

# include < pthread.h> u

void # ( % start _ routine) (void * ), void * arg); ‘

int pthread _ create (pthread _t * thread,

const pthread _attr _t = attr,

BEEBHE 1 2K thread ¥ 15 R QIR BN 1D, KERNBEEH attr IFEHE
X B EMAR. ME attr A NULL, B EFGENBE. B 3 55 start _ routine
RABRF BRI AN SBE T, start _routine T — 1 Z ¥ arg, ER- — T3 void #
H5%f . start _ routine B — 180 void B84, LIS EM BB 1ER pthread _join AYIR HARTS .
B ¥ pthread _ create TE L0 FIG R [ O, SEBiR [E] - 1,
Linuox B K31
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10.2.2 pthread _ self Hi¥%
ERI AR Z R, FTLUF M pthread _ self S B ERFLWY 1D, 126k EOHY SE LA BB A3

# include < pthread.h >

pthread t pthread _ self (void);

10.2.3 pthread _ exit %L

SHEROE B H] enit 600, R PHR B ot LT/ T B pthread | exit, pthread  exit (13
A NS

. # include < pthread.h>

‘ void pthread _ exit {void * retval):

B plhread _ exit 22 LA FIRIATE . B8 vetval (RS pthread _ join 8B EH 1 IIAT 3
BREE 3. SR prhread _ exil B retval $0 0650, £ 20 BEAR L B0 AR A1 A R0 D LT A
REES 7 4L AR W RV ER B 8 3l s BR R o

8 1 pthread _ exit TER S B R | O, KM ATIER - 1

10.2.4 pthread _join FI%

R OTH R R Z 5, R LA H pthread _ join B el sk B im A B O 3
pthread _ join F5E 3L R AR

# include < pthread. h>

int pthread _ join (pthread 1 th,

soid * * thread _return),

WA 1 pthread _join B AER S HETTE RN pthread _exit Z/5 /B X1
B ERARY) wait REWA., pthread join K5 1 S8 h HFEREEN ID, B2 T
SRR LR R N

FE E plhmad_ join TR B E O, Rt E -1,

10.2.5 E&FRaH T

TEEGE T —1EH PSS B R R 7, X LT B e R
I iR T EREL LB B EK,

/ x filename:ext0 _1.c+/
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#include <stdio.h>
#incluwde <ermo.h>

# include < pthread. h >

# include < unistd.h >

# define THREAD _ NUM 2

void *my _ thread(void * arg}
pttread _ tid;
int = namp;
int num;
int retval;

nump= (int * ) (arg);

Aum = * NUMp;

printf{“thread %d. startad \ r7',num);

id= pthread _self( );

printf("thread %d; 1D is %Id \ ", hum, id} ;

retval = 100 + num;

printf("thread %d. exit with %d \ ", num, retval} ;
pthread _ exit( &retval) ;

i
int main{ )

int count;

ptrread _t thread] THREAD _ NUM+ 1]
int * retval THREAD NUM+1];

int arg{ THREAD _ NUM+11;

cont=1;
while( count < = THREAD _ NUM)

1
I
|

printf(“Create thread %d \ ", count) ;

arg[ count] = count;

if (pthread _ create( & thread| count] ,NULL.,my _ thread,
(void * ){ &arg[caunt]))! =0)

fprintf(stderr,"Count not create thread %d: %s \ 7",

Linux 588 7 51
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count, strerrorf ermo! ) ;

cont+ +;

1
L
i

for {count =1:count< = THREAD NUM;count+ + )
if (pthread _ join(thread_count], (void ~ + ){ &retval[cont’))! =0)
fprintf{ stderr,"No thread %d to join: %s \ n,count, strerror(ermo) ) ;

else

I
1

printf("Thread %d refumed %d \ n".count, + retvall count]) :

|
\

exit(0);
|
XA FRYE fras Ran T & pr s,
[mst@Iinux chapter10] $cc ex10 _ 1.¢ /usr/lib/libpthread. so
[msf@ linux chapter10! $a.out
Create thread 1
Create thread 2
thread 1. started
thread 110 is 1026
thread 1.exit with 101
thread 1 retumed 101
thread 2, started
thread 2. 1D is 2051
thread 2. exit with 102
thread 2 retum 102

MBI i 4 i%ﬁ%mu%ﬂiﬁ,ﬁ;“iﬁiﬂ%ﬂ%xf%ﬁﬂﬁﬁﬁgfﬁ@J/usr/]ib/libpthread.so
X PRI,

T H — S BNEE,E main DR T arg MEABRRBSE, EFHFLF SR
A B, DIEER count (FASEUE G FER, B AT AR HM? NERFRI
ATLLE HE, AV F pthread _ create B, W RAE count 1E A B ALK KRB my _ thread, ML
PLE IR AR AEPALE, — A my _ thread B, 7 5h— 8 R AT count + + EH). 0
WAL -DERETER - MERFRPIT count+ + IEHE AT num = * nump i5 4, M num [

Linux 59 &3
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AL T, delachstate T R E5 B HRELR &, schedpolicy 2784k # /) R TE K B | sched -
param 852 B I I B B 80, inheritsched 3 5 2% 12 89 8% A& 1k, scope T2 /5 2R FEAT P M 8K,
stackaddr F 3R F7HERRRY (L, stacksize 4 A FEHR R AH K/,

£10.1 254 rER BB AT B AR L A X sk VAT 6 1) pf B

#£ 101 HBREMLGE

PR ¥ OFT £ o
mpﬂm-m] _atlr _ init - M b o )
ptliread _ afte _ destroy _ AR R )
hplhl‘t‘ud _attr sletackeme o i B T R Y A ' N
pi]ln'w;_ .-11!r_ grtalacksize - _ THEZR T R Y KA
_[;lhrvnd _arty _ setstackaddr i E?%ﬁ‘rlfﬁ;i-iéﬂ} {rE -
pthread _ ul-t-l___gﬂat'.u'kauidr a 18 5l 2% /7 e A v i
L ptluead _ artr _ setdetatchstare o B RS E#R,ﬁ_‘;i‘ “
pthread | atte _ petdetalchaate L RHRRRE
pthread _ alte_ gotscope | wearwram )
pthread _ attr _ -vt‘ls{‘t)pf:_ TR F‘F‘;‘-l‘] L )
pthecad _arer st-'linhﬁ;nw‘hed TR R RN
_;uu-md Cattr _ gelinheritsched ’ f{}fu?ﬂﬂr@mrﬁ-‘ﬁ
plhred __zlltr_ setschedpolicy - HER Fﬂﬁﬁﬂiﬁ%fﬂg“ ]
pthread _atte _ geteched policy . nﬁ%ﬂlé‘a?ﬁ A i) BE P
E]?e;__;tlr . setschedparam | BCRETME 2
pthread _aitr_ petschedparam ) BB B S )

10.3.1 RERMH oG naa

TEFH - BREE$ 260, Lo KT o ts 1k vpthread _ atir _ init 8E & 57 B %
KRS RGN T AT - PERBREXNRZNT, B H#E TR, pthread _ ater
_ destroy #iE C RS AR B R BT XA R BB E LT B

# include < tphread.h>

int pthread _ attr _init (pthread _attr_t * attr); ‘
int pthread _ attr _ destroy (plhread _attr _t % attr};

R pthread _ attr _ init 1 pthread _ attr _ destroy HRA B8 BH -2
IS G A9TE 5

Linu UM 3 31
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S5 T R A ARSI FB A ] 0, BRI - 1,
10.3.2  EeFeHERRAg KD

PR¥ pthread _ attr _ setstacksize I pthread _ attr _ getstacksize 7+ 3 IR iR B F# £ £8
PRAERR A /D XA PR BRI E XU F R .

# include < pthread.h> ‘

int pthread _attr _ setstacksize{ pthread _attr _t * attr, size _t stacksize}; '

int pthread _ attr _ getstacksize {const pthread _ atir _t * attr, |

EHEARBERAMASHE 1 MR m B RIS, E 2 MRER DR
HIDRITRE .
XA ERBTE R AR R (] 0, & WAt [E - 1,

10.3.3  SREMEFRAGHDAE

PR pthread _ atir _ setstackaddr ! pthread _attr _ geistackaddr S ARIEEMER%
BRI E, XM R E LT AT R,

# include < pthread.h>

| size 1 * stacksize}s

|

int pthread _ attr _ setstackaddr { pthread _ attr _t * attr, void * stack- |
addf) ; .

int pthread _ atir _ getstackaddr (const pthread _attr _t * attr, ‘
void * % siackdaddr); i

EENTRERATN2E,E 1 TR ABENRIIEH,E 2 28R ok 15 F
e bk B8 £
XA~ R $FE X 2h R AT I (] 0, 5% IR Bl - 1,

10.3.4 SREAGHRENR A

PR#L pthread _ attr _ setdetachstate F§ pthread _ attr _ getdetachstate 4354 K i B M4
F LB PREVRE X BB AT R

# include < pthread.h>

int pthread _ attr _setdetachstate (pthread _attr _r # attr, int detachstate);
int pthread _ attr _ getdetachstate (const pthread _atir _t * attr,

int * detachstate) ;

BRETREEEHEITS2E,. 8 1 TRERBEYREH,E 2 M RIFERRESR B AHE
HAR AR B, FRHRETEENER PTHREAD _  CREATE _ JOINABLE =%J& PTHREAD
_ CREATE _DETACHED, &% 2 i1#.
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X PR R IR HIBE M O, TR R M — 1,
10.3.5 ZRBIAYTEHME

PAEY pthread _ attr _ setscope #l pthread _ attr _ petscope 53 B F 3 i & F145 21 £& B4 11
AR, W pR R E LT A .

# include < plthread.h>

int pthread _attr _ setscope (pthread _attr _t * attr, int scope);

int pthread _ attr _ getscope (const pthread  atte L * atir, int * scope};
p 3 P P P

P EEEM N T D P RE X SRR, B 2 M EE A A
WAL FRABERNAREETABRENARAERLETSER, WREM ML PTHREAD
SCOPE. PROCESS it PTHREAD _ SCOPE _ SYSTEM,,
1A oA RETT LR M BT 8 1R O, 2R WU R [ — 1

10.3.6  ERHIA&MN:
PR AL pthread _ attr _ setinheritsched 1 pthread _attr _ getinheritsched 7 5 3% 1 B A1 33
1) 25 TRRY AR EE 0 034 1 MR 5E L 80 B R

# include < pthread.h>

int pthread _ attr setinheritsched (pthread_ attr _t * attr, int inheril};
int pthread atlr _ getinheritsched {const pthread _attr _t. * anir,
int * inherit};

RMATRBRANASH,H 1 MRIBNBIENRAIEH,F 2 D EM/RE R M8
PRI E . SORMEBGEEEMNSHENEHEALBEPURPEENEREE T8 E 4R
AT AERT{E A2 PTHREAD _ INHERIT _ SCHED Al PTHREAD _ EXPLICIT _ SCHED.

X R BCTE AL R EPR M) O, K B AT IR B - 1.

10.3.7 £RFEAYINIE NG

R4 pthread _ attr _ setschedpolicy il pthread _ attr _ getschedpolicy 73 51 FH 3% % & #1 #%
S TR A T 0, B A o R ST AR

#include < pthread.h >

int pthread _ attr _ setschedpolicy (plhread _attr _t * attr, int policy}:
int pthread _ attr _ getschedpolicy { conat pthread _attr _ t. * atir,
int * poli(:y);
WM ATRBRERTSEH L MERENBEXN R, 2 D2 R R i M
R BE AR, R SR T BB B9 E & AL L (SCHED _ FIFO) #2%1% (SCHED _ RR) , &
B HEARE L (SCHED _ OTHER).
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10.3.8 EMNAESE

B ¥ pthread _ attr _ setschedparam 1 pthread _ attr _ getschedparam 73§ F 5% 1% & #11§
FILBMEN S, XM AR E LT R,
[ - -

# include < pthread.h>

inl pthread _ attr _ setschedparam (pthread _atir _t * attr,
const struct sched _ param * param);
tnt pthread _ attr _ getschedparam (const pthread _ attr _ t * attr,
struct sched _ param * _ param); |
ENTREATRTSE.F 1S E2ENBENRATES 5 2 B8 sched _
param Z5H BHE ARG HIHE 5T . 454 sched _ param 7E X4/ ust/include/bits/sched . h 4 3

LT AN

struct sched _ param
int sched _ priority;

25 ¥ sched _ param # 1K 5 sched _ priority #E# — R EME, KOELERES B
ISR

XA e TE R DR R | 0, R I adIE M - 1,

10.3.9 [HZRERRE

TEEE T — T, XA F P, A pthread _ create 813 — M2, R )G £ 0 &
FrER B B ARERE B, B EITE R

/ + filename.extQ 2.c%/
# include < stdio.h>
#include <ermo.h>

# include < pthread.h >

# include < unistd.h >

void * my _ thread(void » arg)
i
int retval =0;

pthread _ attr _t attr;

struct sched _ param param;
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size _ t stacksize;
int detachstate:
int scope;

int inherit;

int policy;

if (pthread _ aftr _ init( & attr) = =0}

if (pthread _ attr  getstacksize( &attr, & stacksize) = =0)

printf( "StackSize: %d \ n'};

if (pthread _ attr _ gefdetachstate( &attr, & detachstate) = = 0)
s
if (detachstate= = PTHREAD _ CREATE _ JOINABLE]
printfi “DetachState: PTHREAD _ CREATE _ JOINABLE \ 1) ;
if (detachstate = = PTHREAD CREATE _ DETACHED)
printf{"DetachState: PTHREAD  CREATE _ DETACHED \ n} ;

1
5
I

if {pthread _ attr _ getscope( &attr, & scope) = =0)
i
if (scope= = PTHREAD _ SCOPE _ PROCESS)
printf("Scope :PTHREAD _ SCOPE _ PROCESS \ ') ;
if (scope= =PTHREAD SOOPE _ SYSTEM)
printf(“Scope ; PTHREAD _ SCOPE _ SYSTEM \ n");
i'
if (pthread _ attr _ getinheritsched( &attr. & inherit) = =0)
]
if {inherit= = PTHREAD _ INHERIT _ SCHED}
printf(“InheritSched; PTHREAD _ INHERIT _ SCHED \ i"):
if {inherit= = PTHREAD _ EXPLICIT SCHED)
printf("inheritSched: PTHREAD _ EXPLICIT _ SCHED \ r');

L
|

if (pthread _ attr _ getschedpolicy( &attr, & policy) = =0)
|
if (policy = = SCHED _ FIFO)
printf("SchedPolicy: SCHED _ FIFO \ n');
if {(policy= = SCHED _ RR}
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printi("SchedPolicy: SCHED RR\ n'");
else
printf( “SchedPolicy. SCHED _ OTHER \ n'};

if (pthread _ attr _ getschedparam( &attr, & param) = =0)

i

printf("SchedPriority: %d \ 0", param. sched _ priority) ;

1
A

pthread _ aftr _ destroy( & attr) ;
|

pthread _ exit( & retval) ;

int main( }
int count;
pthread _ 1 thread;

int « retval;

if {pthread _ create( &thread , NULL,my _ thread, (void * JNULL)! =0)

forintf{ stderr,"Count not create thread: %s \ ", strerror(ermo) ) ;

if (pthread _ join(thread, {void + » ){ &retval))}! =0)

fiprintf( stderr, "No thread to join: %s \ 1", strerror(ermo) ) ;
i
else
printi{"Thread retumed %d \ 1",  retval);
|
exit(0);

BEFNETHERNTEAS:

Lmsf@linux chapter10] $cc ex10 _2.¢ /usr/lib/libpthread . so
[ msf@tinux chaptert0] $a. out
StackSize, 0
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DetachState: PTHREAD _ CREATE _ JOINABLE
Scope: PTHREAD _ SCOPE _ SYSTEM
InheritSched: FTHREAD _ EXPLICIT SCHED
SchedPolicy: SCHED _ OTHER

SchedPriority : 0

THread retumed .0

10.4 /h ¢

AW IHE VR S, @R TR D T 2 ) DA, SR PLRERL G (T, SRR R
AFARRRBNRIEE.
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CONNECT BE %% -7 SYN=1,ACK =0 IR S At g, H%1

3T IR,
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MDD (x,OFRRLE S T EEE RN, A RER T &ICE, Bk,

FH 2 A1
[ SYNSEG [~
SYN(SEQv.
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© CLOSED U e A R B AL AT
LISTEN T R BB A
o SYN RCVD M EREKET B, TR
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11.2.6 DNS BpiX
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B HEE] LR MK TR AT N ORI AN, TE O T R i B ELT I R LA
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1) DNS B vl

DNS F 2 AR FEHLA L IR b bl B 5T 2 [P MLk, BRI LU SR B FERE
mAVIEH U ECE rET X a2 nXBEFERE. ATE-TBFHH L -1
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Linux [ %51




=11 % ﬂ}wpﬁﬂ‘jqat|

Bl
DNS ZF#E 4
2T BRI -

I #
BERBLER
BRFEFE
]
{ ! =t
— . P A E T —
BEEBRET EFETREEZ T EERFREH
R 5 8L 4 4% FHREERET L
HEB E: {zof | iS4 DNS
xH
I NN :
REBE REGEAES
BHLHE TETE
EH i
Y %
W DNS Eig % g
1 B AR P L__| i
shkig ) 12 P RAH
#H
__t _ E2TIRBIES
KRGS T EFRFE
i [5] & 1ONS
23 __JL_
E11.3 WERNK
1 | B | Ee
com  org o+ . o+ il gov ip cn WEH
edu\
Fi

/ \ \

sun  jbm {singhna Fhiak

//’\\ B
ee <8
B 1.4 EesaRr

— B P ERBEAENGIS, ER T U FRA TS L B REE,
3) WRidFE
BFAREFE HM AR DR, YMITREH ODNS - A BE5, e EB S84

tnx w3 [




e E 118 TCP/PEN ﬁ

BHGETRIS RIS REFE THLANReBHLZR -8R, 8 MXPEFEE— T2
TR,

P XA P B R BN KR AT R . B TRERKEE EBRRTREL LATR
FaR Ll Bt e b,
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al| PEEF |2 &% |3 &% || &%
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‘B11.5 RERFARSERE

B ERBEAMEFRFE phu.edu.cn PEEHEWRERENRE. TRER
E-PMHNZEE B2 FRESF edu.on, X8 . edu.cn FEEE P HR S K P H
HE R HAAEN T BER. Pt 5N RREEHERS.6.T8BRHERE,

BT ERBEAEAFTRI, FEEREAFR. SEBETFREBAELBENER
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11.3 s
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12.1 WERFEN Pkl

TCP/IP XFER A S P I p RO T T s em AR, XF &0
WG EFF RSB RS ERN . RS I RS ER T T8
i AT A BE A0 0 AR R AT B X M i, B N TE R B B B RS R M B 7 a4
f#. B sockaddr _ in Z5H TP R BN L BUBEAE MR F T

AGRMT -BARMGEEHFMIIFETFZRETERK R, B Ri%E Xt
FeR . R E B A, B RS 16 (P 32 M ER, R htons B - P
HEHEMNTFNFEYTERANBFZ YT, B8 htonl 5 — N KBEAENFTF 6 51N
BT VT B nohs B— NMERBMREF PR EITYTF, EH atohl - T I
BB W RHFION ELFE T F,

( # include < netinet/in.h>
short htons(short x);
‘ short ntohs (short x):
long htonl (long x)3
\\ leng ntohl {long x);

12.2 IP etk iy

12.2.1 inet aton Xj inet addr sH%X

E—MERT,IP AL EBF AN FERBCERR , BREEITEVLAS, 1P it #7F
i 32 Tk wl g, B, B E SRR ST IR G R 32 fn AR B, S E W
32 1 RIS AN AR ERX—/NER TSR,

‘ # include < arpa/inet.h > ‘
u_int32_t inet_ addr {const char *cp); |
‘ int inet _ aton (constchar # cp, struct in _ addr * inp) H |

char * inet _ ntoa (struct in _ addr in);

(B Liroc £ 8% % 51
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BRA inet _ addr BB R cp HF S0+ B2 AT 8 R B R G £ W R 32 v H 8,
IR HEE JGR Bl INADDR _ NONE,INADDR _ NONE -8 % X % FFFFFFFF X
BRF A I AT S 255.255.255.255 A HE i M PR BRAL TR, TR 2R B9 TR 4 0B T oK
& 7 R BRI

PEHY inet atonFY15B 1 2% cp R HEH TR, F 2 AN -1 in _ addr
A, EWET, ABGEE 1, FEERERT A in _addr &5, W88 0, FRE
LR,

¥ inet _ ntoa TRMBFEHREMH - RECAR , ZREAHE— S8 in H— 1 in_ addr
5,8 m g S R A

£ EERBEPRBIMEH in _ addr 73X < netinet/in. h> PWEX R WFER.

struct in_ adar

b
[

in_addr_ts_addr;
HEEH in_addr IENX P ,s _addr Hin_addr 268 ,in_addr_t 3R 32 fr3E %,
12.2.2 inet _ pton 4 inet _ ntop AL

LD B = A R AR R IE SR R AU T RS 32 R R R R
FRREER, RONABEEFESEMAL NS M REE BN = TR B %
£ IPv6, T3 /N 336 #7 inet _ pton Fl inet _ ntop [RIBT 3 IPv4 I [Pv6,

int inet-pton (int af, const char * cp, void * buf};
const char * inet-ntop {int af, const void * cp,

char * buf, size-t len);

!
# include < arpa/inet.h > r
|

PRH inet _ pton HEHF S 3 RIS T BB, IXBEURTIRT R 1, AnE B o 4t
RAWARIEFEANHHRBEER IRE -t RBHE. BRAE 1| 8% af & AF _INET
({83 IPv4)8 AF _ INET6(RRF [Pv6). H 218 cp HH AWM T HKEEK. B3 18K
buf % 77 B0 =3 Hl B sk o

B S inet _ ntop ¥ 2 R4 SO S A TSR RIE, 1208 0K (0145 0 A A a0 i
BT, 8 A NULL, WA R HAH, RS 1 128 af 5 AF _ INET(4L5 1Pv4) sk AF
_INET6(RREIPv6). 52 T B8 cp HIE I i HIBANIEH . 83 MSH bul HEBE A
H+#HFFFRaEat. BE— 128 len BKF, LR INET _ ADDRSTRLEN{IPv4)
5% INET _ ADDRSTRLEN(IPv6). INET _ ADDRSTRLEN 1 INET _ ADDRSTRLENG6 #
HHTE < netinet/in. h> A9 E XL H 16 F 46,

Linux S8 % 5
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12.3 & FHhkr) S

12.3.1 gethostbyname %[ 5 gethostbyname2 FREL

FEL BRI, 8 W26y Bb bk &OE I www.tsinghua, edu.cn, AR 2 W 3| R 4
166.111.5.4 ) #p bk, — M IA B www.tsinghua.edu.en H — Gt B LI & 35, M
166. 111.5.4 X G HEHLATHEEE o I, 0L 5 R b e M — 5 TR BLAY 25756 B
HER S, HEASTARLEER TN AT

{E3X — /DT iR X, R gothostbyname T Eeh & 7 3 bk i 5% Bk

|{ # include < netdb.h>

ig struct hostent #* gethostbyname (const char * hostname);
L

PRGB! -~ hostent Z5FAHEM, SR M NULL, M B R B, REAHE B8
hostname FF UL R AL 2 7, AT RAURAR 166.111. 1.1 BRFEARTH 2 + ok Hil 5L

GRR BT TIRE, L BR A M AR BN, KRB AT . AR L e
hosts, EREHIX —AFHRD, INRF AT CE AW, o0l &% DNS A KR
25, N2 P R, MR NE F, R 45 R, R¥URR NULL,

BAEE— T RYOR 1 B hostent Z5H 89 L, hostent Bl T -5 FIMMBRE IS
B o hostent B EEH T BT 5,

struct hostent
i
char *h_name;
char * «h _ aliases;
int h _ addrtype;
int b _ length;
char » +h_addr_ list;

1
e
(]

#define h_addr h_addr _ list[0;

TF hostent Z5F T, FE b name HENMME L FE h  allases HHin] TR P & T/ E
B h_ addrtype bR AF _ INET 3¢ AF _ INET6;h _ length Sy bk K B, XF TPva
27 4,%F 1pv6 4 16:h _addr _ list 75 {5 T HL 0 B AL 5 FF s Sl

FT T IPv6, FIRAEL T — 1R gethostbyname2, E R ELFIE 0l {H 15 gethostby-
name MF, REHWE 1 PSR LM BF, R 2188 N AF_ INET K AF  INET6.
PR gethostbname2 HIE X0 T .

r ]

‘ # include < netdb.h>

struct hostent * gethostbyname 2{(char * name, int family);
L ’ —

B v mess
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o LA KB I AFLE O < sys/param.h> T HT LA MAXHOSTNAMELEN .
12.3.4 BEIHOES

A TR B TR @A ARG EERMTF. LREFY &8
usage WoN TP RO A . RE printinfo AT 85 0N BEE, MM EXZT.
B # L Rl X PR BB BEY hostent EHHIIEH - £ EMRE main D, 0 arge =1, M 12
TR E R arge =2, T F 2R B gethostbyname B3 hostent 25 ¥ AYISH, I H W 5
printinfo BT E ;A W3 HHOR inet _ ptoun, gethostbyaddr # 2 hostent LhY R I £, A
FHREL printinfo BRFE . FrREERF.

/% filename ;ex12 1.¢c */
#include <sidio.h>
#include < sys/socket. h>
#inchide < arpa/inet.h>
#include < sys/utsname.h>
# include < netinet/in.h>
#include <netdb.h>

void usage(char = str)

!
1

printf( "usage: %s _ name/ipaddress] \ n,str);
retum ;

I
void printinfo(struct hostent * phost)

char = ptr, # * pptr;
char str{ INET6 _ ADDRSTRLEN /;
printf("official name: %s\ ", phost- >h_ name);
pptr=phost— > h _ aliases;
for {; # pptr! =NULL;pplr+ +)
printf(” \ tafiases: %s \ 0", + pptr};
k
pptr=phost- >h_ addr_ list;
for (; * pptr! =NULL;pptr+ +)
i
printf(” \ taddress; %s \ rf’,inet _ ntop{ phost - >h _ addrtype,
# pptr,str, sizeof(str) ) ) ;
f
retum ;

{84 Liruoe /<128 % 5



int main{int argc, char = * argv)

struct hostent host, * phost;
struct utsname name;

char str[ INET6 _ ADDRSTRLEN];
char # ptr;

char * » pptr;

struct in_ addr addr;

if (arge! =1& &arge! =2)

usage(argv[0]);
exit(1);
|
if (arge= =1)
if (uname( &rame) = = - 1)

]
ptintf{"Error.uname \ ') ;
exit(1);

1
j

if { (phost = gethostbyname(name . nodename ) ) = = NULL)

!
{

printf("Error; gethostbyname \ n');
exit(1);

E

printinfo( phost) ;

exit(0);

§

it {{phost = gethostbyname(argv{ 11))! =NULL)
{

printinfo(phost) ;

exit(0);
E

else if (inet _ pton{ AF _ INET, argv[1], (void * ) &addr) = = 1)
{

E12% SHEHR ¢

tnx nmmz [
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if (( phost = gethostbyaddr( (char « ) &addr,4,AF_INET))! =NULL)

1

printinfo{ phost) ;
exit(0);
|

else
printf( “Error: gethostbyname 4 ')
exit(1);

1
I

else

printf(“unknown host %s \ " argv[11);
exit(1);

T TIRTF B TR
[ mst@ linux chapter12] $cc ex12_1.c
' msf@linux chapter12” $a. out
official name: linux . 1singhua. edu. cn

alias; linux
address; 192.168.0.41
[ msf@ linux chapter12] $a.out Iy
official name: I tsinghua. edu. on
alias:lg
address; 192.168.0.40
[ msf @ linux chapter12’ $a.out linux
official name: linux. tsinghua. edu. cn
alias: linux
address; 192.168.0.41

12.4 REFZHMEHR

CHEMNESAAMBRERS . 8 MRFBLEN - TPROS, D WWW IR & 5K 5
BO B 11, NIy 2ea st HRERE 4, A FGHE S L 55, A2 AN Dy fef X 26 B %5 R A
T HEEMMN S 2 S0 S 2R, SRk X — A8, THMINIERF LMHEE.

Ish Linux 8 %3
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12.4.1 getservbyname FRI%(
B getservbyname ® 45 T B & S B O S0 7, T ERRRRIE X,

] 1
# include < netdb.h>

struct servent * getservhyname {const char * servname, const char

* protoname) ; |

PREX getservbyname iR [F— 74§ 4] servent S IAEEL , W&l NULL, WA &M . A
WHFE 1B servname RIRF & 5 2 B ¥ protoname HHBH . HF, B8 servname
VB E , T X BT LA NULL, B8 %44 NULL B iR B 4k T A28, M
T —BEFEHRABEEFERR - S, Bie A ERHE,

MR E R servent M, — KR BREMEBERTS, M TREKHTGEMEF
IR, BATE T sockadd _ in Z5 0T SR A 6B -0k i FH o B hitons..

ZAB I RIT . BT L/ ete/service, BT H X — & FHRT, RF , Wil B0k h
B A SR, RBGRF NULL.

W BOR B servent BV HE T, servent R LT .

struct servent
char *s_ name;
char = #s_aliases;
int s _ port;
char *s_ proto;
s
T HE PR getservbyname A BLE T3k .
struct servent = splr;

Sptr - getservbmm(uﬂpu ,rr cpu) ;
Sptr - getsewbmm(uﬂpu ,"Ldp") ;
sptr = getservbyname("ftp" ,NULL } ;
sptr = getservbyname("domair’, "udp’) ;

12.4.2 getservhyport F £
PR getservhyport BUTHRNSBIBEAN T L. TEHREZREKATE X,

]
# include < uetdb.h> ‘

' siruct servent ¥ getservbyport (int port, const char * protoname); |

unx nmxz  [EE
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PREL getservbyport [E]FE3 [T — ™48 8] servent £# M FE M, MR ] NULL, W98 HI 5 1g .
EIR G IR 5 Y port AU 5,82 B8 proloname HHFN %, HE, &% port DA #
85, M B R M 739 M HMX 4P 28 NULL,

PAEL getservbyport M WY B G0 F B .

struct servent * spir;

sptr = getservbyport(htons(53) ,"udp”); / + DNS using UDP » /

sptr = getservbyport(htons(21),"tep”); / » FTP using TCP = /

sptr = getservbyport(htons(21) NULL); / * FTP using TCP » /

spir = getservbyport(htons(21),"udp”); / » fail, because no such service » /

BIT—THAZKY RENEGH 21 MU S LA UDPRF.

12.5 S9ht e

£ 80 L S B M AL F R BB R, QU gethosibyname, gethostbyaddr &R 45 F IL {4 1K)
B, AFETP BEITEFATFEE , getaddrinfo 0 gemameinfO,Eff]ﬁﬁ%xfﬁ*ﬁ:]:w}ﬁzm s
HiBH IPvd B IPvo, B EEMERI ML T 1K,

12.5.1 getaddrinfo FR%L

PR £ getaddrinfo R VT AR ST E X S, XL 7E TPva BUEFBE T 45 (1 i 1] 72
IR 5E 5 s BB B IPv6 BB P . s ¥ getaddrinfo MTSE X IITF .

| # include < netdh.h>
int getaddrinfo (const char * hostname, const char * service, |
I

const strucl addrinfo * hints, struct addrinfo * * presult):

M getaddrinfo QAL T, WHE M 0 MR F14E O, M & 7m 85 . eRB0R 10 1 result 35 )b (1
addrinfo #4514 . P 1 M ES hostname N EHLE , GTLLH & E5 P At 2 2 4~ 85
service HREH , M LLHZFER SIS, B3 188N NULL 83— addrinfo 2519
HIdE ., 4029 NULL, i [ B E (Y addrinfo 456 ; 10 hints B9 B B0k6 2, WA IR [T 2
& 14/ addrinfo 45 4.

#4584 addrinfo B XWF .

struct addrindo

int ai _ flags;

int ai _ family;

int ai _ socktype;
int ai _ protocol;
size tai_addrlen;

Linux 12 % 51
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\; # include < netdb.h>

void freeaddrinfo (strucl addrinfo * ai); !

12.5.2 getnameinfo FR%K

PREL getnameinfo 5 getaddrinfo T #h, E Ll — P EEZB AR ZH AN RKE L BB
o} -4~ EHURFRFBH - HRRE N TH P, B getnameinfo B 0T .

# include < netdb. h >
int getnameinfo (const strucl sockaddr * sockaddr, socklen _ t addtlen,
char * host, size 1 hostlen, char * serv, size t servien,

mnt flags) H

PR getnameinfo ¥ FETD WK ET O, R 1] ~ 1, M RoR 4% . B BAT sockaddr 45 #4)
SEME L E R R 8O- accepl .recy [rom B getpeername & [l .

BAREERNTNETRAEMIRS & FFRIASE, 28 hostlen T servien 4 W5 11
TRWAZMEICE. KA EVLA R EFRXH < netdb. h> HBERE X4 NI_ MAXHOST
(1025), B AWM F B HREE L7 NI MAXSERV(32), MRG58 ags H
THedR 80, ERBIEMER 12.2 BiR .

%12.2 flag By EH

3 -4 = X
NIl_DGRAM ﬁﬁ?ﬁﬂ&;}_

[ N1_ NAMEREGD P T S
NI_ NOFQDN R I EHLE ]
NI _ NUMLERICIHOST PACRIRA LT T
NI  NUMERICSERY BEIM % ARG BEA

12.6  /h 5

AT T RATMEREN B FELR, QEMSEFIFAER.IP ALMHES £
RS BFLAHERNERRAER. TEEHEHENRSE, BANE, AHRESRE
HEPBLAT DR, B, R ORNERBXEER,

I Linux 50, 8 % %l
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13.1 EEFEAN

AT RUGHEREGER - AR EM AV AR S0, SEBR R 3 4160 2 5 18] 108
{5 ,BSD UNIX #HY T —F A ERE (socke) VL. BERFRHBFEFZARBUTE
H 5 1a TCP/IP HriX,

ERFE-MUNMEGERD, - W EENEEFZREAEGEC, FRRTUAREK
B. ERFEARAZFI/REBER . BEREEARNOEFEER - RYEET LY
U, M HEREEEERNS —R(TEES -GS DRNERTFESZEFE.

EEFREGIHER T —RFWEEMFE AREH, ETFEHARET B, A0
XL R,

13.2 EERFREAH

ENMHEETOEFHEAZR, AT —BEH, AR EHREERET W& FE A&
i

B—RIEH A sockaddr &1, EERE T — N S WEF VR BER RS, EF — 18
14 7500 B R AF G k-

struct sockaddr
|
u_charsa_ Ie;n;
u_ short sa _ family;
char sa_ data[ 14];
fs
B, FREERM I B E X T8 5 X sockaddr Z5H RS, X8, AR
REEEA B B P {# F sockaddr S5 T ,,
B % sockaddr 54038 FAT AF _ INET BRe9f bbb, X FEERR B B3 1EIBRE. TR,
HERBEEI A sockaddr 2880, TCP/IP AW EETEM TIE. AT, A ERFT BN
" #E3m, TCP/IP 18 A REAEFS B b (i FH sockaddr 454, XFEH REERTEE, W B

HBES) FHZEM P sa_ family F B,
FHREEFVG M ERETMLE LT ERN Ok, B8 0 th R4 7 M a5 A

Linx Am x5 [
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WY, A4 TCP/IP At iy T T E M. -4 2 F U P BORH R, - 2 A
(e 1 FE, P4 TR IP Ak TR, M ERAN S T EER 45 seckaddr _in f5B I
XAk

struct sockaddr in

u_char sin_ len;
u _short sin _ family;
U short sin _ port;
struct in _ addr sin _addr;
char sin_ zero[8;
ts
struct in_ addr

1

in_addr_ts_addr;

TE sockaddr _ in 58 ,sin _len HEEFER., BW, —8FLT.ASEES, MER
B EE 0. sin family AUPBCARE AT LA IPvA(AF _ INET)ER IPv6 (AY _ INET6),
sin _port ARE T WIFHAW OIS, EEE- - MRFE AT 8045, FL www BR %65
“F 80 1T, ftp IS5 ST 21 BRI %, sin _ addr 2 32 SR8, A8, S0 00 0 465 000 R O
EHLRY 1P Ak K2 FHEB A 2 KB, TE&- - R F.

struct sockaddr _ in servaddr;

bzero( & servaddr) ;

servaddr.sin _ family = AF _ INET;

servaddr. sin _ port=htons(13);

inat _ pton{AF _ INET,"127.0.0.1", &servaddr. sin _ addr};

LAY B BT LA IR, E B A sockadd _in S88HT, M S0 A bzero W AEM K &1
FHEE 0, 8 5HKKY sockaddr _in #5877 44 sin _ family .sin _ port M sin _ addr *FE WA, 5
HHEREFE,sin_ port FERMEZFZHIFN, HILEET A4S E htons EITMEZ ENRA
ik,

13.2.1 socket A%

R A socket XRE— T HHNERF XM EBFITRETFNERERF, THEHER
¥ socket fHE X,

‘ # include < sys/socket_h > ‘

|
int ﬁocket {int family, int type ini protowl)

m Linux .48 % 5
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VARV AN EREFRHAZ, DN -1, R EABEETRN, HBREHSE
1 NMEH family FEHPI,F 3.0 FTHE TH LG ERE, ABME 2 TS type HBR
6w RAMRSEE ME 13.2 Fin.

X131 FRHBNEKR k132 BAMFXA
Wiy & A BEdn y 3
| AF_INET il 1Py4 il S0CK _ STREAM FHREEE
AF _ INET6 1Pv6 Bpi
AP LOCAL UNIX R b SOCK _ DGRAM NIEHERT
AF _ROUTE B EHE SOCK _ RAW FmEsF

BR,HIEFFHHNBBMRSRUGHSHRLARN, R B33 H5HTXEHGM
S ETWE . 35 Y RREASHR N /R LH,

x13.3 BRXBSRFABNES

1
] _i AF_IKET | AF_INET6 | AF_LOCAL i AF_ ROUTE
SOCK _ STREAM | TCP 1 TCP ¥ I N
L | |
1 .
SOCK _ DGRAM 1? LDP LDP Y N
SOCK _RAW 1 1Pvd ‘ 1Pv6 N Y

3 3 B protocol I BMER MY HHLS , 40k 0 W2 6 8 BT S PR E MR
F, R EBEKRE I EHE O,

13.2.2 connect ¥

ESMBET AEEFEE, ZPNEFFD connect IERZERS BRI~ EH
. T HEEEB conneet BIE X .

# include < sys/socket.h>
int connect {int sockfd, const struct sockaddr * servaddr,

socklen _ t addrlen);

ZRE T RRSh AR E O, MR E - 1, MBS RN, REERT,H 1 BT sockfd
N socket W FI B EHFHMBE. B 2 NEBH servaddr I 71 sockaddr F5HIE) 35 £,
% 3 B addrlen ¥ sockaddr SR E, F P % ¥ A connect FIFEHLE, AR % 28H
SRUEBRREELERVEE,

BV FE R connect 5 R 47 288 37 M AT, BT LAV A bind 882 — P g D bt , 2
A P AR A bind o 30, BNAZ R A bind.

13.2.3 bind FH%
ERRERTE, UERRA EMETHO e, BB FEREA bind UENE

L rexn  JEER




E13M RETHE ﬁ
# include < sys/socket.h> I
int accept {int sockfd, struct sockaddr * cliaddr, socklen _t * addrlen); ‘

ZeRBOR AL RR B WEERT WA, ER -1 EREETHIR, AKX
BB 1 B8 sockfd HEEFHHRN. £ 2128 KB B MM sockaddr 44 1975 £,
RSP, BE TESY IPILRBBE O S, 583 28V EEIM T sockaddr £
WK E R ET.

TEZ RS, 25 addrlen H{H - &R BE, WA accept STEH CEWHW KL NER
FHIHEEEM B R Do accept F A YN AR .

struct sockaddr  in cliaddr;
socklen t len;
char buf[ 2561 ;

Jen = sizeof{ cliaddr) ;

acoept(sockid, (struct sockaddr = ) &cliaddr, &len);

printf( “connecting from %s ,port %d\ 1,
inet_ ntop( AF _ INET, &cliaddr. sin _ addr, buf, sizeof(buf}) ,
ntohs{ cliaddr.sin _ port) ) ;

i PR HRESD RS -FATELE M IP R ED S,
13.2.6 read F%L

MEAH SRS BB TEES, TR TLLHERR read NEEFEBSA. THE
PR read Y E X -

# include < unisid.h >
int read (int sock{d, char * buff, int buflen);

BRGR M ARBUR A F 8L IER - 1, @R RETHR. REABE L MBRIAT
ERBENEETIRER, B2 T8RN FREATHRRENIERH . 583 138EY
KB A W BRATF 8, — 85 buff AR KA

13.2.7 recv A%
K recy 5 read ML, HENEEFHBUG A, THREEH recv HE X,

#include < sys/socket.h>
int recy (int sockfd, char * buff, int buflen, int flags);

REOE R B A A TR GRE - 1L, EREETHR, BRWE 1 T3 vAET
HRBERNEETHRRMN . B 21028 0 F S A FHNBANIE . 8 3 1M8583E0

EYLTTLE - |




WO omsmsmEm

DBV A R B KR, - R buff BURB A/ . B4 BB OAERLE, KR THRT
i SR AR T SRR O

13.2.8 recvfrom fR%

L F @y read, recy NE, BE recvirom B FAEEEIRA FRORIEHE . recvfrom M E
BRI R R EME . TEHE recyfrom M L,

-
# include < sys/socket.h > i

int recyfrom (int sockfd, char # buff, int buflen, int flags,

struct sockaddr = hnm int # fromlen)

Eﬁ’ﬁ‘h_ nf R BR A A TR g E - | {%%/fi% TR Pﬁﬁl‘ﬁ% I ’I"%’ﬁ‘i,ﬁikhm
B osocket IR EET MBS, £ 2 4HBUATFHE AFANEAMNIEL . B
15 B TR MU AT B TR, RO buff BAM K. BB 4B RORE H;‘ﬁ" Ji“ﬂ%ﬂfl}‘
P S AN GBI L. B 5P SECHBRIFR RS F g st e 1
& RO R st KA eR .

13.2.9 write A%

LEPYSREESE TEEN, WS T AR R write ERBEH IR EEF H
Lﬁf&!’ﬂﬁ write H{JA}:X

-J # include < anistd.h >

| int wrile (int sockfd, char # buf, int buflen);

[E —_—— S S S ——

%ﬁﬂiﬂﬁﬁﬂ B R R - L ERRAE THE. REWE 1 PS80 A FE
HEME B FOMRF. B2 0SEAFERHL FRHOBHENES . £3 M3 H i &
HeP B F

13.2.10 send M %k
B send 5 write AL, R EKERHIIEE T, THERESB send WX -

' # include < sys/sockel.b > \
int send (int sockfd, char = buff, int buflen, int flags};

RECREH O FNER IER - | EREALTHER. RENE 1M SERNATES
BN ERFOMRR . F2 PSEIERW B FHOKARSEE. B3 TEYT bufl |
HPWEB R, B4 DBEOVE R LR, KRR T EZ20 SRR SRR

13.2.11 sendto E§¥

5 {118 write .send A, PRAY sendto A T I EFR B TR BHEE . sendte 25
PIREL B M ML, R, THEEBEE sendto 5E X,

Bl o raxs

-
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#include < sys/socket.h > |

int sendio {int sockfd, char * buff, int huflen, int flags,
struct sockaddr # to, int * tolen);

|
l

RPGEEA TR MED - L, ERRETHIR. BERRNE 1 TSR IHEH
socket BRI EH THIERN, B2 BRENTFRB L ZRORHMIEHT. B30 88H
buft WH P ET . B4 TSHER LA, RULTEZWHARENRTHNH L,
8BS S ECHE R AR ARSI IEH . B 6 T BEOVIEMERT ik K ARE
o

13.2.12 close %L

YN BEFERE— M EEFZERHARY close, ZHAPE ARG, XHEREETY. T
0 R e close BYE X .

|

|
] int close {int sockid);

|
# include < sys/socket.h> |
|
|

RBARHEE 0, iR -1, MERETHR. -HNBRNBRANERTIE
ﬁﬂ

13.2.13 getsockname Ri getpeername ¢FIZ(

Y getsockname T /B S ERF XY A UL, BB getpeername 1 T 15 2
ST B ER L, X PR E ST BT

# include < sys/socket.h>

socklent * addrlen);

iut getsockname {int sockfd, struct scckaddr * localaddr, |
|
|
int gerpeername (int sockfd, struct sockaddr * peeraddr, !

|

socklent * addrlen);

RPN BT, B sockfd HEBE TR, B localaddr B peeraddr Jy P50 itk ,
B addrlen KB - BRESH ERAXFE AR LA HETOIHRL,

XETERERE LT ILAHg:

(1) ZER A bind WE P HLERF F, 24 connect IR B G, 7T LA getsockname 1§
MGG ERTHA R IP RS

(2) TR % 385V A accept BLI1IE B, 5] LA I getperrname 13 2 % F* HLEY 1P #b
RSO S,

unx maxn [
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else if (inet  pton(AF _ INET.argv'1], &servaddr.sin_ addr) < =0)

]
|

printf("host error \ #);
exit(1};

if {connect(sockfd, { struct sockaddr » } & servaddr, sizeof( servaddr) ) < 0)
f
printf("Error: connect \ ") ;

exit(1);

while( (n= read(sockfd, buf, 1024) ) > 0)

i
buf( n] = 0;
printf("From server,now is :");
it (fputs(buf, sidout) = = EOF)
printt("Error; fputs \ ") ;
exit(1);

i
if {(n<0)
i
printf("Error: read \ n"};

axit(1);
j
ticks = time(NULL) ;
snprintf{ buf, sizeof(buf) ,"% . 24s \ r \ 1¥", ctime( & ticks) ) ;
printf("At host:now is ;”);
if (fouts( buf, stdout) = = EOF)

i
!

printf{"Error. fouts \ n);
exit(1);

i

close{ sockfd) ;

oxit(0):

THESH THRFETHER.:

L Ll |
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[ msf@linux chapter13! Becex13_1.¢
[msf@linux chapter13] $a. ot linux

From Server,noew is : Tue May 3 190429 2000
At host, now is : Tue May 3 19.04.29 2000

13.4 ourhead.h 3

ourhead.h 3CEEE 3 7 MKHBRIFZ T, (FEE A % 08, AL readlioe 2 R —
HERKELE.
THRZHE T ourhead . h BIIE 4.

/ + filename; ourhead.h = /
# ifndef _ QURHEAD _H
#define  OURHEAD H

#include <error.h>
#include <sys/types.h>
#include < sys/socket.h:>
#include < sys/time.h>
#include «<time.h>
#include <netinet/in.h>
# include < arpa/inet.h>
# include <ermo.h>
#include <fontl.h>
#include < netdh.h>
#include <signal.h>
#include < stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sys/stat.h>
# include <sys/uio.h>
# include < unistd. h>
#include <sys/wait.h>
#include <sys/un.h>

# include < sys/select.h>
# include <poll.h>
#include <string.h>
#include < sys/ioctl.h>
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# include < pthread.h>

# define LISTENQ 1024

# ifndef MAXLINE

# define MAXLINE 4096

# endif

# define BUFFERSIZE 8192

# define min(a, b) ((a) < (b)? (a):(h))

# define max(a,b) ((a) > (b)? (&):(b))

ssize _ t readline(int fd,void * vptr,size _ t maxlen)

I
1

ssize trg:
char ¢, * ptr;

pir = vptr;
for (n=1;n<maxlen;n+ +)
Z
again;
if({rc=read({fd, &c,1}) = =1)
|
#plr+ + =G
if(c=="\n")
break;
%
else if (rc= =0)
%
if (n==1)
retum O; / * EOF ,ne deta read » /
else

break; / * EQF,s0me deta read » /

!
]

else

|
if (ermo= = EINTR}

goto again;
retum { =1);

f
* pir=0;

Lnx rmxs  [JETH
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14.1.2 &/ HLEFNOWEL

NTHEHE LAFES SR, FEF RN HERE S YEIFINE, 5 5K
FEMEVEEEAVERPLIER - MBI (EXE N TCP) SRR & 2887 [P HobE 5
BT EAM SO TN RO S B - TERTH SRS SEER. A Lmw -y,
WEAFFEEDN,ENPES S 1P A2 RS RSB SRTSZH SRS N
MG b, 7 38 R o 2 B tH A AN R TR IR

MR BB B VIR AN BSOS N ER, W tep _ connecl, AL R T E
VIR RERE AR TR KB 1L

BB tcp _ connect STERY T HL88 % 5 IP #b bk 2 A5 3%, R & & 9% 0 5 .2 B # 4.
HIE, ZERN ST IRTT RO — B RO IRF SR PL 8 2 oW A8 1P ik, 5 - 1
SEANBRF AR IO Y, RBHARSRRF R RN EEFHARS, WRRF 83
RSER  WGR (] - 4, iR F 48 B F & TP IR ULEF - 3; QB BT R, MR - 2,4
AR 35 a iR R [E - 1.

b HX tep _ connect E))L‘P—‘F tep _ connect.h T ¥, THE tep _ connect. h X,

#ifndef TCP_ CONNECT _H

# define TCP _ CONNECT _H

# include "ourhead. i

int tcp _ connect(const char x host, const char « service)

I
i

struct hostent * phe;
struct servent * pse;
struct sockaddr _ in sin;
int 5;
memset{ &sin,0, sizeof( sin} };
sin.sin _ family= AF _ INET;
if { pse = getservbyrame(service, NULL) )
sin.sin_ port=pse- »s_ port;
else if ({sin.sin_ port=htons({u _ short)atoi(service})) = =0)
retum -4;
if {phe = gethostbyname(host) )
memepy( &sin.sin_ addr,phe- >h_addr,phe- >h _ length);
eise if ({sin.sin _addr.s _ addr=inet_ addr{host)) = = INADDR_ NONE)
retum - 3;
s=socket(AF _ INET,SOCK STREAM,0);
if (5<0)
relum -2;
if (comect(s, (struct sockaddr * } &sin, sizeof(sin}) < Q)

204 Linux L8 &5



ﬁ Linux C BRERE RIS

MR T  SERAM fork, IE—PMEHAER. B 1448 BT fodk BEIFHRE,
FEVEZEFHAM listenfd M connfd 2 THEBZ LW, Hit, LHRE XA con-
nfd, FHEFRRCH listenfd, KRB THFRARE . FHEBABESE PN EE, R gkss
W accept, ¥ F T - MEEERHBIE,

BB (REE) L2atl

listenfd ¢
& b connect()

connfd ¢

fork{)

TREHE (FitE)

listenfd ¢

connfd 4

14,4 fork RS

T SR R IR S RN

int listenfd, connfd;
listenfd = socket{ . ..);
bind{ listenfd, . .. };
listen{ listentd, ... };
for (;;)

connfd = accept(listenfd, ... );
if (fork() = =0)

[
i

close( listentd) ;

close( connid) ;
exit(0};
E

else

Linx FUR T
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TEV A fork €1 THER, TR 2 A close(listenfd) X F] M B F A, L
R A0 7 298 close{connd) XM EEERT ., AMTABXRMR? EffEHENYD.OC&
Pd REWH] fork WATIEAL, MRS DS AT AT A 1 30, 28810 0 15 S 4 LA,
Linux FHX AR RA XA RE T EA5 PR, 05 B8R R 0, MRS A XA
WX EABRRED,GERS T HBEAT connfd 15 listenfd X B £ 024 i3+
TR listenfd LA LL; [FFE, W T X HFE , connfd R EZEEAL . WRAEEM A close,
M 4 R R, REALA XM connfd, B R TH 5| A BA R 0(BE R LHPR PN con-
nfd BA XK ), XAEFAEN, XREEER T close WREE.

14.1.4 ECHO %& FHl#EF8) TCP A

TCP/IP ¥ TCP#! UDP #RET FECHO K% . ECHO BNV LGS AER -7+
FARAEECEIRNEEDRE SR, REEZNLEBERMIEEERSEFH,
B 14.5 48 T ECHO B ULFIR B85 TEH A,

close( comnfd) ;

feets() writemy } readline()
stdin —_—  ECHO = ECHO
stdout Er 3 RS
fputs() readline() Writen()

¥ 14.5 ECHO & PHLAE %380 T/EH

FHER ECHO IR % & Al 2520 7, F R M 0589999, BT HE 1024 LT
HI% DS FEBEH PR, BIL, e 05 9999, 4R B AHE 1S,

7E main BT, BT B tep _ connect, 5K %5 35 BT E R BE WIS A i —
775, VE R write X T ERFEBIR52590 ., AR5 R R read MR 5528 48 BE X 47
PR ER RS RSB EAHAERT RYENARF.

FTHE#AHT TCP ECHO & IREE,

/ xfilename.ex14 _echocli.c* /
# include "ourhead .l

# include "tcp _ connect.h

void usage(char * name)

1
printi("Usage: %3 [hostname or IP address] \ n",neme);
retum H

I

int main{int argc,char * * argv)
}
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}

char = host="127.0.0.1";
char buff MAXLINE + 1];
int sockdd, count;
if (arge! =18 &arge! =2)
i
wsage(argv 0’ );
exit(1);

if {argc= =2)
{
host=argv.11;

sockfd = tcp _ connect( host, "9999") ;
while(fgets{ buf, MAXLINE, stdin) )
i

DU MAXLINE =/ \ 0';

count = strien(buf) ;

write( sockid, buf, count} ;

if ( read(sockfd, buf, count) < Q)

printi("sock read error ;%5 \ n”,strerror(ermo));
exit(1);

fouts( buf, stdout) ;

|
3
I

closa{ sockfd) ;
exit(0);

14.1.5 ECHO MR 552588711 TCP IR A

HTREFRBLABEIEFOER, Al REJBEFELEPRBEFEHEL, BE

A LT LA M i R B R

(1) 4t # SIGCHLD 55 89 & $p, o1 DAV B 8 ¥ wait B waitpid. {HE, & B8 5
wait, W ARER R T HBE T HEF. B0, -1 EPERTSREBEIE N E
HRE AR exiv B R, BN R, X, RS BRRE L4 THBRILERS
B B EE N SIGCHLD RSB RGLHE. T Linux REVEEMEESE b, LU
ENMETRASBEAE, TSR WES ., AN, HARRS T HEFHERE
Fifg. BLAR AR waitpid, H I ZREW BT SERBE N - 1, RESHB— T EH K

Linux 548 % 5
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AR SHORE S WNOHANG FUREDE T A RE (. T8 R B APH 2,

(2) HPEFRMAL accept KMH , AR B R M B MEH ermo FIHE AR EIN-
TR, R, WHRAREE , X IR AR B E -5 ISR, 4.0 0 £ FRIFE B
— B0 L ourhead . h #] readline B ECF LA AT FHER . EAYIE A S X FE , (E BERL R
FET accept B, B ol BB SR R P, EBUARIES T mATREFP IR SR R T
Bk, Z% SIGCHLD 350 H 72, Y F BRI 5 50, G LW B accept, $elT LT T
AL BEH, et M T L EN R accept, WML T B M4SIR EINTR, (AR ZR B R
HIAR PR, AR % B X IR,

M55 BRFEIEH) main BBCD, H QIR EEST FUEERN S 3 E BRI listen, accept FRHEP
g g, A %P U SN, accept TR BB S F RN, BN ET HERTP M
XAEEFTHATEE AR A SRR U8R I acoept WOTFAIT ML 2B EE.

TE&GH T ECHO BIRSH BT

7+ filemame. ex14 _ echoserv. ¢+ /
# include "ourhead. b’
vaid cont_ handle(int connid)
ssize _tn;
char bufl MAXLINE +11;
for (;3)
|

if ({n= readline( connfd, buf, MAXLINE) ) = =Q)
fetum ;
if { write{comfd, buf,n) <0}

I
|

printf("write error \ n');
axit(1);

}
retum ;
|
void sig _ handle(int signo)
i'
pid _ 1 pid;
int stat;
while( (pid = waitpid( - 1, &stat, WNOHANG) ) > 0)
printi("child %d terminated \ 1", pid) ;
ratum ;

Linuox 348 % 51
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int main{int argc, char « * argv}
int listenfd, connfd;
pid _ t childpid;
socklen  t clilen;
struct sockaddr _ in cliacdr, servaddr;
if {{ listenfd = socket( AF _ INET,SOCK _ STREAM,()) <0)
printf("socket error \ n"};
exit(1):
!
bzero{ & servaddr, sizeol servaddr) } ;
servaddr.sin _ family = AF _ INET;
servaddr.sin _addr.s  aodr=htonl{ INADDR  ANY);
servaddr.sin _ port=htons(9999} ;
i { bind( listenfd, (struct sockaddr * } & servaddr , sizeof( servaddr) ) < 0}

printf( "bind errer \ ") ;
exit( 1} ;

if { listen( listerdd, LISTENQ) < 0)

printf(“listen error \ '} ;
exit(1);

I
sighal( SIGCHLD, sig _ hendle) ;
for (53)
]
clilen = sizeof( cliaddr) ;
if ({ connfd = accept( tistenfd, ( struct sockaddr « ) & cliaddr, &clilen)) <)
i
if (ermo= =EINTR)
continue;
else

printf("accept error \ n");
exit(1);

BN rommrn
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if ( (childpid = fork()) = =0)
i
close( listentd) ;
con _ handle{connfd) ;
exit(0);
|
close({ connd) ;
F
close( listenfd) ;
exit(Q};

1
H
i

TGS TETFHRITER.

[msf@ linux chapteri4 ] $cc - o server ex14 _ echoserv.c
[msf@Iinux chaptert4] $server &

(3] 1510

[ msf@ linux chapterid ] $cc - o client ex14 _ echocli.c
[msf@linux chapter14 ] $client linux

Hello

Hello

Lirux

Linux

D

child 1521 terminated

14.2 UDPEHEFHE

14.2.1 B

5 TCP BFEM, UDPBEFBA —EM e, —BXiE, BERrR s, &
HEFERNBR, SEFHBESE. CHEERARSFBFERRS  BREBHHEE, 5
TCPEFMRFE . UDPRFERREILESE,

FLRBR IR 5573 & e VA P K socket BB —NMNEBF, BH W FBEH bind 32RO
S R EWH recvirom BINE P HIBE, WA sendio REFELHE,F . BERUET AW BE
8 socket YIBR— N EEF, A5 sendto ZEIIE B IR E 3%, 3 recvirom B %5 5
AIBUE . SR BIESIREE S AR R close XM ERYE  BMEHE T WEE,
W 14.6 FioR.

unx nmx2  JHER
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~echet]

LR EFL
kel ) ~HHEFMT
¥ B EPRISE
¥ .
— #iE (%K) I
- sendun) | -.’___l
b 78 i %
v
—— Wi )
__E‘mmn [ . @
L4

closel)

[

®14.6 LDFEE FRASH NI

14.2.2 ZPEFHTSE

5 TCP #IFH tep _ connect 2L, B8] LI -~ T #M udp  cliem MEAE LR UDPHF
FELE P P2 2 IR 4 2 5 0 — AT IR, TR (4R AR AR DAT AL

W B udp _ client BI55- - B8 hostname AR 55 35 1P MEHESVLEE 20, BE service AR
FHBWUE, HEMA S B udp _ client K PIAYIR % 35 8 F 8 b bt ftth ik 1<
EE XM BT LAY sendto sRE. BRBIFTR ML tep  connect HTH),

PARE udp _ client £ X0 udp _ client. b 1 L, P AL udp _ client. h ek

# ifndef UDP _ CLIENT _ H

# define UDP _ CLIENT _H

# include "ourhead . i’

int udp _ client{ const char » host, const char * service,
struct sockaddr  sa.socklen _t * salen}

struct hostent * phe:

struct servent = pse;

struct sockaddr _in sin;

int 5;

memsel( &sin.0,sizeof(sin} };
sin.sin_ family = AF _INET;
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if { pse = getservbyname( service,NULL) )
sin.sin port=pse- >s _port;

else if ((sin.sin _ port=htons((u_ short)atoi{service})} = =0)
relum -4

if { phe = gethastoyname host ) )

memcpy( &sin.sin _ addr, phe~ >h _addr,phe- >h _ length) ;
memepy(sa, &sin, sizeof(sin) );
+ salen = sizeof(sin} ;

efse if ((sin.sin_ addr.s_ addr=inet _ addr(host})! =INADDR NONE)
i
memepy(sa, &sin.sin _ addr, sizeof( sin. sin _ addr) )

* salen = sizeof(sin) ;

else
retum —.3;
s=socket(AF _ INET,SOCK _ DGRAM,0};
if (s<0)
relum - 2;
retum s;

# endif

RaEp udp _ client A — - Rp LAY B3

struct sockaddr _ in servaddr;
sockten _ t salen;
int sockfd;

sockfd = udp _ client(”127.0.0.1","13", { struct sockaddr » ) & servaddr, & salen) ;

sendto{ sockfd, . . ., (struct sockaddr * ) & servaddr, salen}

14.2.3 ECHO % BT UDP A 1

ECHO By UDP M4 5 TCP AL ECHO B\ HIMRER A ZE 1758 .86
EEANS ARS8 RS ST BRI EEEGEM A F POl R ECHO R 4 % M
R LT 7, ERF RS T S5 9999,

7 main BRET , B AR socket QIBER T B HMFHEB AL — T34, AAR
Hosendto B XTTFHABG AR E B, REH AR recvirom MBEFH Bt EXT2%.B
B gn s T SRR T BE N BT

oo

Linox s K3
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printf("can not send data: %s \ ', strerror(ermo) ) ;
exit(1);

;
count = recvfrom{ sockfd, recvline, MAXLINE, O, NULL,NULL ) ;
if (oount<0)
printf{"can not recv data: %s \ ", strerror(ermo) );
axit(1};
recviing| count” = 0;
fouts( recvline, stdout) ;
|
close( sockfd) ;
exit(Q};
THHAETEFNBITEHER,
[msf@linux chapter1d Bce - o server exi4 _ echoservt.c
L mst@ linux chapteri4 ] § server &
[3] 1544
[mst@ linux chapter14 | $cc - o client ex14 _ echoclil .c
L mst@firux chapter14] $client linux
Hello
Hello
Linux¢
Linux
D
[ msf@ linux chapter14] $

14.2.4 ECHO % P HLEER-iY) UDP i A 2

ARLE H ECHO B VLB TR LB AR, B TR E M5 ¥ 1, m H 28 A send-
to.recvirom X EHREBHM RS, EREEMNL—S%? HLTRE®KN, REHFEM con-
nect 83, RGBT LA send, recv R R FBRBIBT . XH Kk, UDPBFHFRS
TCPEF—HT ¥ —REKE TCP BEF A tep _ connect, T 7ZE UDP B FFH# Al udp _
connect, H¥ udp _ connect BiX — T EAHR AL,

¥ udp _ connect ZEA¥ udp _ connect .h HE X, T A udp _ connect. h praep

# ifndef UDP _ CONNECT _ H
# define UDP _ CONNECT _H

Linx A%z IR
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# include "ourhead. b
int udp _ comect{const char - host, const char - servicel

relumn -3;

s=socket( AF _ INET.SOCK _DGRAM.0);

if (s<@)
relum -2;

if {connect{s. { struct sockaddr » ) &sin. sizeof{sin) } <3)
relum -1;

refum s:

# endif
PR S'e udp _ connect L AFH B 5 tep_ conncel SRR LT AR LS

tep . connect XHIFF R . ENMHAAY M — DO R FFH R &L socket BEYS DS ARE,
A SOCK _ DCRAM, £ i UDP #i; b~ % SOCK _ STREAM, &5 f# Al TCP P
B, WA udp _ connect BEARTH 1 connect, HE & GERW,HFH UDP L2 EEREM.,
ACTHEREALSTTH UDP S TCP B H ., BrEL, %citie udp _ client, 28 )5 A fig udp _ con-

nect .

[ 5, FH udp _ connect S:FLIK ECHO FFHLEF M UDP BiA M5 TCP IRAZAE,
ME B A UDPRRARREA udp  connect, T TCP WA BB 1ep _ connect. N @ £ f#

struct hostent - phe:

struct servent ¥ pse;

struct sockaddr in sin;

int 53

memset{ &sin.G, sizeof(sin) 1

sin.sin_ family= AF _ INET;

if ( pse = getservbyname( service. NULL )
sin sin  port=pse— >s_ port:

else if {{sin.sin _ port=htons((u short}atoi{service})) = =0)
relum -4;

if { phe = gethostoyname{ host ) )

memcpy( &sin.sin _ addr,phe - >h _addr,phe~- >h  length):
else if ({sin.sin addr.s_ addr=inet _ addr{host)) = = INADDR _ NONE)

M udp _ connect B ECHO B F HLFRIF .
/% filename.ex14  echocli2.cx /

# include

"ourhead .’

#include "udp _ comect.h’

216 Linux =, 8 % 51
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 msf@ linux chaptert4] $cc - o server ex14 _ echoserv .c
_msf@linux chapter14 ] $server &

[3] 1546

| msf@linux chapter14 $cc - o client ex14 _ echocli2. ¢
“mst@ linux chapteri4 | $ client linux

Hello

Helio

Lino¢

Linux

D

| mst@ linux chapter14] $

14.2.5 ECHO %3155 UDP A

UDP i AWk 28R P # % TCPIRARBR AL T, REBEFIFH main B8, &L
EEET PERUDS EERAM recvirom SHHBMAIRE. HEH X P HLEEE LRI
B, recvfrom SR A1, W) B3 30 & 5 OLAY b ok 2R 05 AF R A sk i & P LR R Bl

FTARE SR N AHEETHR.
THE& W 7 ECHO RS8R
/ + filename .ex14 _echoservl .c* /
# include "ourhead. '
int main(int argc.char = * argv)

int sockid:

struct sockaddr  in servaddr, cliaddr;

int re;

char bufl MAXLINE +1];

int count;

socklen _ t clilen;

sockid = socket( AF _ INET,SOCK _ DGRAM.0);
if (sockfd<0)

i
printf("can not create socket: %s \ 7, strerror(ermo) ) ;

exit(1);

bzero( & servaddr, sizeof( servaddr) ) ;
servaddr. sin _ family= AF _ INET;
servaddr.sin_ port = htons(9999) ;

m' Lino B2 7 3
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servaddr. sin _ addr.s _ addr = htonl(INADDR _ ANY);
re = bind( sockfd, { struct sockaddr + ) & servaddr, sizeof servaddr) ) ;
if (re <0)
i
printf(”can not bind address; %s \ ", strerror(ermo} ) ;

exit(1);
|

for (53)

1
0

clilen = sizeof{ cliaddr} ;

count = recvirom( sockid, buf, MAXLINE, 0, & cliaddr, & clifen) ;

if {count < 0)

%
printf(“can not recv data; %s \ ", strerror(ermo) ) ;
exit(1);

E

re = sendito( sockfd, buf, count, 0, &cliaddr, clilen) ;

if (re<0)

i
printf("can not send data: %s \ 1", strerror(erma) ) ;
exit(1);

f
close( sockid) ;
exit(0);

14.3 /b g5

AEEEEFILREBHHEREXNET TCP M UDP SR — AT, B9 %
HT ECHO IR& 20 TCP I UDPIRA, £ F—F P, A EHEITIEE XK EF | &1
.

Lino FLR R 5 R
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15.1 ZHhiliires

15.1.1 SRS

AR BEA N, DEC IR B P R IR A B ITR L L R R LY
EEREMCE AW B, - AR LCHO REMIT B ILAKMT RS N S,
A SRR FEA T UDP R, - DRSS SRR AT TCP BTITK

MEAELEIE AR S RS TR A R Y el DL RS SR R
B RS TR % 238 B AE S T VR R BA L B PMUEN - DR F AR B8
o 2EY HPREBSHTMM CDP Rl LGB TCP A& ia i, (A it Bl o5 463
EFHAREE A, BT UDP R TCP MR a0 2 A ME BL R BwmaL e TR &
GRAPTI T SR R AR S AT T A S RS I R T TR AR
AR TR Z R [ Y F R TR X TR RGBT R A B BRI A T AR R 5
AT FRIE LU AURIE R IR B AR B BeAh, A ARIE TCP A UDP R 55 & A1)
A i R A AT IR &, R LR DL AU/ iR R B AT TR AR T . Al
PTE 0 IE T WA RRRY DY B k F AR RN D i 5 AR A AT AN B TR 0 ik
B QeI 2 LA B HoAl AR & Ui, WVE BN T TCP/IP bl B LIRS TL IR0 R 57,
ol ey 2 PR AR R T

LI 7 as -~ DR AR A AR B T LAY TOP R RAG UDP 2 FAd R P
VOMT . AEULRSS T M REA A By, - M EE LA
(UDP), 5~ & NH ) e dm(Ter) K3 s Nl 1o T ld -4 51F
THEE. MIF TCP EETHRE . M E BRI E R accept WAL CEE WR LDP
ST R E BN reovirom B, LT &S 6080 1P bk Bdm LTy, 2R 0
BB H sendto K& MR & B P L.

15.1.2 select F¥
W CREASSCIR B 10, — B IRE BRI select  IEHR B E X .

# include < sys/select. h >
# include < sys/time. h >
int seleel{int maxfd] . fd  sel # read _ set . fd _ sel ¥ write | set,

d_set = except  set,const struct timeval ¥ luneout) ;

Bl e
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HARBAIE 1 B8 mxfdl HEAY MR, t R 5 A TR R R
MR 2 DB AR RGBT E I AL B 3 BB EE U RR R E AN
;R 4 T BECARF O CEMIETES AR ST SR ARANEFHREHE.
MEASZESBMAN CHERTT, W E 2 M BHIEE N NULL, B4R SR
HANULL; IR - EF AR IR A KM, TR S A SHREN
NULL, ZReREGR b C 204 T 0 LR B3GR W 0, Rt &M -1 &k
B

HEEE T fd_ oset BB ] set N ERORCA, O (d_ set FHAE, FEATMFIL
L

void FD _ ZERO(fd_ set = faset) ;

void FD _ SET{int fd,fd _ set « fdset);
void FD _ CLR(int fd,fd_ set » fdset);
int FD_ ISSETint fd.fd _ set ~ fdset);

Hb mD _SETH (d sel (A MEAFD_SETHE BN 1L;FD_CLR#EE 17
EE;YD OISSET RITARE -MESHE LLWWRE &FE L, FMENF 0. FHESAH T -
fd _ set FYSEAY R L.

fd_ set fdset:

FD_ ZERO( & fdset} :

FD_ SET(1, & fdset) ;

FD_ SET(3, & fdset);

FD CLR(1, &fdseat);

Y350 B select FIE ] T 454 timeval, &SN E LT R,

struct timeval
long tv _ sec;
long tv _ usec;
P

£54) timeval F - -0 A, Hod 1y _ sec M, tv _ usec WIHFMEL.

PR ¥ select B82S FD _ CLRF id _set WA BT BN THEESH
L EERET HE FD  SET MM MM EN 1, AR select - AME, A8 XIF
HHEMEAHEATRFAM, XM, A A B SR TN MREAN |, IRAERIFVAR
Tk O, EETT AT P _ISSET XA MMy B4 & T .

15.1.3 ECHO IR35250) TCP/UCP & 3R

HATERLHIN, EBEARS B main RE P BIEMASER T, 0 30 TCP Al
UDP W IER &, T select TARYSE /0. S MK TMEE Y. I8 TCP £H# 7

LIl |
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char bufl MAXLINE + 11;
struct sockaddr _ in cliaddr, servaddr:
/ = top socket * /
if ({listentd1 = socket(AF _ INET,SOCK _ STREAM,0)) < 0)
{
printf("can not create socket; %s \ i, strerror{ermo) ) ;
exit(1);
}
bzero( & servaddr, sizeof( servaddr) ) ;
servadadr.sin _ family = AF _ INET;
servaddr.sin _ addr.s _ atkir = hionl(INADDR _ ANY);
servaddr.sin _ port=htons(9999};
if { bind( listenfd1 , (struct sockaddr * ) &servaddr , sizeof(servaddr) ) < 0)
{
printf("can not bind address: %s \ o7, strerror(ermo) };
exit(1);
I
if {listen( listenfdd , LISTENQ) <0)
{
printf("can not listen on 9999 port: %s \ n", strerror(ermo) ) ;
exit(1);
F
/ * udp socket x /
if { {listenfd? = socket( AF _ INET,SOCK _ DGRAM,0)) <0)
{
printf("can not create socket %s \ f', strerror(ermo) ) ;
exit{1);
E
if (bind( listenid2, (struct sockaddr « ) & servaddr, sizeof( servaddr)} ) < 0)

i
{

printf("can not bind address; %s \ 1", strerror(ermo) ) ;

exit(1);
|

il

signal(SIGCHLD, sig _ handle) ;
FD _ ZERO( &rset);
for (55)
|
D _ SET{ listenfd1, & reet);

Lirux 5088 3% 3| SR
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printf("can not recv data; %s \ ', strerror(ermo) ) ;
exit(1);

1
3
il

if { sendto( listenfd2, buf, court, 0, &cliaddr, clilen) < 0)
]
printf("can not send data: %s \ ', strerror(ermo}) ;
exit{1);

|
}
close(listenfd2) ;
exit(Q);
{

15.1.4 ECHO % Pl TCP/UCP & iR

ERUETFEA FREEAF VRS SHER BT —T®W, - o URVIR UDP
R, 50, i TCP R, BWREFNTHR:

/ * filename . ex15 _ echoclit.c+ /
# include "ourhead . b’

# inciude "top _ comect. bt

# inciude "udp _ comnect.

void usage(char * name)

b
t

printf{"Usage: %s [ ~ 1/ - u] [hostname or IP address] \ o, name) ;
retum ;
E
int main{int argc,char * * argv)
?
char * host="127.0.0.1";
char bufl MAXLINE +1];
int sockfd, count;
char ¢;
iflargc> =2)
host=argviargc - 1]
it ({c=getept(arge,argv,"u:t:")1 = -1)

switch{c)

Lineox B %31,
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case ‘u':
sockfd=udp  comnect(host, "9989") ;
break;
case 't'.
default.
sockfd = top _ comect( host, "9999") ;
break;

while( fgets( buf. MAXLINE, stdin} )
bufl MAXLINE =" 4 O';
count = strlen( buf) ;
write{ sockfd , buf, count) ;
if { read( sockfd, buf, count) < 0}

1

i
printi("sock read error ;%s \ ', strerror(ermo) };
exit(1);

fputs(but, stdout) ;

close{ sockfd} ;
exit(Q};

THGH TRIVIETIEN .
[ msf@linux chapter15] $cc - o server exi5 _ echoservi .c
"mst@linux chaptert5 ! S server&
3. 1609
[msf@linux chapteri5] $ec - o client ex15  echoclil. ¢
"msf@{inux chaptert5 Sclient - u finux
Hello
Helio
D
[ msf@linux chapteri5] $client -t linux
Linux
Linux

22 T
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D
child 1643 terminated
[ msf@linux chapter15 | $

TN S, Y TCP IR %#86), ¥ %t child XXX terminated, i UDP IR % 2%
BRAX—ITHRY., HEFEZ. TCPRFH#AULSHE, M UDPRFHRNAEHR,

15.2 ZRSF5IRSEG %

15.2.1 ZJRHRHGRRAR I

TERTHPHE TR AR, - - M ERE R R BB T FARKRR, &R
FHTH LEITREQFB—TFREMEI B, BRI £ 0 B3R FH B3
AR, ENRARENTA,

2 it 55 AR 55 B AT A (6 R G 2 2 % e, T LA 6 P I 1) 2 AP S B

15.2.2 ECHO,DAYTIME %R IR 8%

RATH ANZRFBEFREH F, 83508 — 1 DAYTIME i % REBEFBIARK
Kl ], K EGEF PV, THM RS 7#R4 ECHO fl DAYTIME F# R % , ECHO
MR %% Bl 115 9999, DAY TIME IR % ik 05 9998, ECHO MR 45 FR & /= YL 4 4 TUiA Ja) i
PR S TEXR/DEH RSN AYE R EFENRE ,ET —/N TP, HEHHH ST
MRt %45 B AR 3R,

TES T RF SR ERT,

/ * filename.ex15 _sen2.c% /
# include "ourhead. '
void con _ handle(int sockfd, int sema)
|
ssize _tn;
char buf{ MAXLINE +1];
tims { ticks;
if (samo==1)

!
t

for (53)
’:
if {{n= readline{sockfd, buf, MAXLINE)) = =0)
return ;
if (write(sockid, buf,n} <0)
)
printf("write error \ n'};
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E

exit(1);

else
ticks = time(NULL ) ;
snprintf( buf, MAXLINE, "% .24s \ 1\ ", ctime( & ticks) ) ;
write( sockfd, buf, strien( buf) ) ;

i'

retum :

void sig  handie{ int signo)

}

pid _ t pid;

int stat;

while( (pid = waitpid( - 1, &stat, WNOHANG) ) > 0)
printf(“child %ed terminated \ ri", pid);

retumn ;

int main{int argc,char * * argv)

int listenfd1 , listenf2, connfd , connfd2;

pid _ t childpid;

socklen _ t clilen1, clifen2;

int maxfd;

id _ set rset;

int re;

struct sockaddr _ in cliaddr! , cliaddr2 , servaddrt , servaddr? ;

/¥ ECHO = /

if ({listenfd! = socket{ AF _ INET,S0CK _ STREAM,0)) <0)
printf( "can not create socket: %s \ i, strerror(ermo) ) ;
exit(1);

{
|

bzerof & servaddri , sizeof(servaddr ) ) ;
servaddri .sin_ family = AF _ INET;
servaddrl .sin_ addr.s_ addr = htoni(INADDR _ ANY);
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servaddri .sin _ port = htons(9999) ;

if { bind( listenfdi , { struct sockaddr # ) & sarvaddri , sizeof( servaddr1) } <0)

}
t

printi("can not bind address: %s \ ", strerror(erma) ) ;
exit(1);
if (listen( listenfd! , LISTENG) < 0)
!
printf("can not listen on 9999 port. %s \ 1", strerror{ ermo) ) ;
exit(1);
%
/ * DAYTIME  /
if ({listenfd? = socket(AF _ INET,SOCK _ STREAM,0)) <0)
|
printf("can not create socket; %8s \ n", strerror(ermo} } ;

exit(1);
|

bzero{ & servaddr2, sizeof{ servaddr2) ) ;
servaddr2 . sin _ familty = AF _ INET;
servadd? .sin_ addr.s  addr = htonl( INADDR _ ANY);
servaddi2_sin _ port = htons(9998) ;
if (bind(listentc2, (struct sockackir * } &servaddr? , sizeof( servaddr2 }) <)
i

printf(*can not bind address; %s \ ', strerror{ermo) ) ;

axit(1);
|
if (listen(listenfd2, LISTENQ) < 0)
i

printf(“can not listen on 9999 port: %s \ ", strerror(ermo} ) ;

exit(1);
{
signal(SIGCHLD, sig _ handle) ;
FD _ ZERO{ &rset);
for (;;)
|

FD _ SET(listenfd1, & rset);

FO _ SET(listenfd?, &rsat);

maxtd = max( listenfd , listenfd2) + 1;

unxraxs JEE
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if{ select{maxid, & rset.NULL, NULL,NULL} < 0}
i
if {ermo= =EINTR)
continue ;

else

printt("select error ; %S\ ", strerror{ ermo} ) ;
exit(1};
if (FD_ 1SSET(listenfd1, & rset))
clilent = sizeof( cliaddr ) ;
it { (connic = accept( fistenfd! . { struct sockaddr + ) & cliaddri ., &clitent)) <0)
|
if (ermo= =EINTR}
continue:
else
printt("accept error \ nf");
exit{1}:

}

if {{ childpid = fork(}) = =0)
close( listenfd1) ;
con _ handie{ comnfdl,1);
exit(0);

i

close( connfdl ) ;

if(FD _ ISSET{ listenf?, & rset))
!
clilen2 = sizeok cliaddr2) ;
it ({connfl2 = accept( listenfd2, (struct sockaddr * ) & cliaddr2, &clilen2) ) <0)

I
|

if (ermo= =EINTR)
contirue ;
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else

printf(“accept error \ n'};
exit(1);

if ((d‘lildpidz fork(}) = =Q)

|
close(listentd?) ;
con_ handle{comfd?,2};
axit(0);

}

close( comnfd?) ;

close( listenfd };
close(listenfd2) ;
exit(0};

15.2.3 ECHO,DAYTIME %B4%5% Piliss

ZRFHEPHERFSZ MG E S UL R, 8 o 5 5K 40 937 M5 5 PR %,
- MUK ViE ECHO IR%, — 2 8% 145 DAYTIME R %, B ik % ECHO IR%. Fli%H §
BPHLERT .
/ + filename.ex15 _cli2.c* /
# includa “ourhead. b
# include "tcp _ connect. i’
void usage(char * name)
}
printi("Usage: %s [ -1/ -2] [hostname or IP address] \ n", name);
retum ;

}

int main{ int argc, char < = argv)

[
char #host="127.0.0.1";
char bufl MAXLINE + 1];
int sockfd, count;

unx amms  JEH
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char c:
intis_echo=1;
if (arge! =18 &arge! =2& &arge! =3)

usage(argv[01};
exit(1);
L
iflarge> =2)
host = argv(argc - 11;
if ((c=getopt(argc,argv,”"1:2)}! = -1)
!
switch( ¢}
|
case '2',
printf( "time’ ) ;
sockfd = fcp _ comnect(host,"9998") ;
is_echo=04
break;
case '1":
default.
sockid = top _ comect(host, "9999") ;
break;

i
if (is_ echo)
white(fgets( buf, MAXLINE, stdin) )
i
buf MAXLINE] ="\ O';
count = strien(buf) ;
write( sockfd, buf, count) ;
if { read( sockfd, buf, count) < Q)
'

printf("sock read error :%s \ ", strerror{ermo));
exit{1);

}

fouts{ buf , stdout) ;
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close({sockfd) ;
exit(0);

else

if ({ count= read(sockfd, buf, MAXLINE}) < 0}

i
printf("sock read error ;%s \ ", strerror(ermo) };
exit{1);

E

bufl count] =0;

fputs{ buf, stdout) ;

close( sockfd) ;

exit(0);

E
TEARFHETER,
[mef@ linux chapter15] $cc - o server ex15 _ echosen2.c
{msf@iinux chapter15] § server &
(3] 1661
[ msf@linux chapter15] $cc - o client ex15 _ echocli2.¢
(msf@tirux chapter15] $client - 1 linux
Hello
Hello
D
child 1678 terminated
[msf@Iinux chapter15] $ cliem -2 linux
time: Tue May 23 19.27.26 2000
child 1648 terminated
[msf@ linux chapter15] $

15.2.4 ZHiNBREREEZIT

FTEHUBRERSERSMFB, RERBREEIWESIRR, XRRTETE
MAEREBR S B/ EX—/DTH RITERUEBRSREEEF, BFRRUEMHEED
R E ECHO 1 DAYTIME 9%, il #1348 % TCP 5 UDP Bi#f, EAXH T, — 15
MR HE R AR 5, Fl— T B R E L& BRS A PR — T3 F RS R SRR
F, AAXHNBEFENZEEY R, AIURES SRR ST N IL RS,

unx amxs  [JIEH
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THGHTRESRFHIFERF,
/ + filename.ex15 sen3.c+ /
# include "ourhead. b’
# define SERV _ NUM 4
# define PRO_TCP 0
# define PRO _ UDP 1
struct ourservice
char » ser name;
int ser_id;
int ser_ pro;
int ser_ port;
struct ourservice service] SERV _ NUM| =
i 1”echo”,0,PRO _ TCP,9999! .
i"echo”,1,PRO _ UDP, 99991
{"deytime”,2,PRO _ TCP,9988: ,
{"daytime”, 3,PRO _ UUDP, 9998/
void  init{int sockfd! 1}
int count;
static  struct sockaddr _ in servaddr[ SERV _ NUM] ;
for {count=0;c0unt < SERV _ NUM; count + + )

if(service] count] .ser _ pro= =PRO _ TCP)
i
it ({sockfd] court] = sacket{AF _ INET,SOCK _ STREAM,0)) <0)

|
!
printf(“can not create socket. % s\ ', strerror{enmo) s ;

exit(1);

clse

it ({sockfd] count] = socket(AF _ INET,SOCK _ DGRAM,D)) <0)

printf{“can not create socket: %s\ ', strerror{ermo) ) ;
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|

exit(1);

L
|

!
bzero( & servaddr] count? , sizeof{servaddr{ count]) } ;
servaddr] count].sin _ family = AF _ INET;
servaddr, count] .sin _ addr.s _ addr = htonl(INADDR _ ANY) ;
servaddr cont] .sin _ port = htons( service| count].ser _ port);
if {bind( sockfd] count], ( struct sockaddr » ) & servaddr| count ],
sizeof( servaddr[count] ) ) < 0)

printf("can not bind address: %s \ r¥', strerror(ermo) );
exit(1);

L
|

if( service[ count] .ser _ pro= = PRO _ TCP)
j
if (listen{sockfd[ count], LISTENQ) <0)
{
printf("can not listen on 9999 port; %s \ ", strerror(ermo) ) ;
exit(1);

void con _ handie(int sockfd, int semo)

|
1

ssize _tn;

char bufl MAXLINE + 1];
time _t ticks;

int clilen;

struct sockaddr cliaddr;
switch( semo)

{

3

case 0.

for (s3)
| 2
it ((n= readline(sockid, buf, MAXLINE) ) = = 0)
retum ;
if {write(sockfd, buf,n) <0)




ﬁ Linux C SRR RIS

printf("select error : %s \ i, strerror(ermo) ) ;
exit(1);

for(i=0:i< SERV _ NUM:i+ +)
i
if (FD _1SSET(listentd[i_ . &rset})

4
!

if(service[ii.ser _ pro= =PRO _ TCP)

clilen[i] = sizeof(cliaddrli;);

if ({comnfd/ i1 = accept( listentd[ i],
(struct sockaddr » ) &cliaddr( i], &clilen[i])) <0}

|

if (ermo= =EINTR}
continue;

glse

printf("accept error \ rf'}:
exit(1);

}
if {{childpid = fork(}) = =0}
|
close(listenfd{i]);
con _ handle{ connfat i],i);
exit(0);
{
chose( connfd(i]);
E
else

|
con _ handle( listenfd[i],i);
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for(i=0;i< SERV _NUM;i+ + )
close( listenid(i]) ;
exit{Q);

I

15.2.5 ZHhiREWEZ P HLET

ETEFIER, AERAHNREFSEGERN, TEAREF A IRF ARG,
/ + filename;ex15 _ cli3.c* / -
# inciude “ourhead. i’
# include "tcp _ comect. i’
# include "udp _ comnect. i’
void usage(char * name)

printf("Usage: %s [ -0/ -1/-2/-3] [hosiame or IP address] \ ", name) ;
retum ;
i
int mainint arge,char * » argv)
char host="127.0.0.1%;
char bufl MAXLINE + 1 ;
int sockfd, cournt;
char c;
int is_ echo=0;
if (arge! =1& &arge! =2& &arge! =3)
usage(argv(01):
exit(1);

if(arge > =2)

host = argvlarge - 11;
if {{c= getopt(arge, argv,"0:1:2:3"))! =1)
§

switch(c)

Lnx s S
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case '1';
sockfd = udp _ connect(host,"9999") ;
is_echo=1:
break;
case '2';
sockid = tcp _ comect(host, "9998");
break;
case '3,
sockfd=udp connect(host,"9998" ) ;
write! sockid, buf, 1) ;
break;
if (is _ echo)

{

while{ fgets{ buf . MAXLINE, stdin) )

bufl MAXLINE] ="\ 0';

count = strien(buf) ;

write(sockfd, buf, count) ;

if { read(sockfd, buf,count) <0)

1
printf("sock read error . %s \ ", strerror(ermo} }:
exit(1);

i
4

fputs{ buf, stdout) ;

close{sockfd) ;
exit(0);

if {{ count = read( sockid, buf, MAXLINE) ) < 0)

printf("sock read error :%s \ n",strerror{ermo) ) ;
exit(1);




BI5E MRRHERIT @

fputs( buf, stdout} ;
closei sockfd) ;
exit(0);

|
FHE#%GHTEFNESER.

[msi@linux chapter151 §cc - o server ex15 _ echosena.c
T mst@ linux chapter15 | $server &

3] 1734

[msi@linux chapter15] $cc - o client ex15 _ echoclid.c
[mef@ licux chapter15 ] $client — @ linux

Hello

Helio

D

child 1743 terminated

[msi@ linux chapteri5 ] $ciient — 1 linux

Linux

Linux

D

[ msf@linux chapter15 ] Sclient -2 linux

time : Tue May 23 19.27.26 2000

child 1746 terminated

| msf@linux chapteri5) $ client ~ 3 linux

time; Tue May 23 192730 2000

[ msi@linux chapter5] §

15.3 /p it

ATHARGEHRB, BEEHZHUEREMFBRAFRA-WREF S EFEPRE
Mt T2 HIKERFMF BBV MLI, HH L T HSHRUEMSF R EHHR T
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HEWA ¥R

2 Bk 1r|

main O

function{ 3

retval--funcilong 1

AN

N

— HTHHRE

Bi6.1 A8 R B ITLE

Fi P S i Pk
BRERR ! 34 i)
main) i
{ E
E functionf}
PR D T {
retval=function(y; !
|
..
: ey
) a

—_— PThaR
““““““““ = FAEk - B

H16.2 FRAMANNKRITLE
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FEEPW I AMNTEA TR s L BT 2B PR B 2. TE R s iF HE B 4007 1Y
PPRER PSS BN SFUEE W al, TR F AR FE G #ERHUT T - Rl
A8 R W P FEGL AT M AT M b e, rT A R IR e T,

main(

struct inargs inargs:
stiuct outargs autargs:
int retvai;

retval = remote . fun{ &inargs, &outargs?;

X -ERBIF S --ER A KNS, LUETERT ISR 7 L 5 R B remote
fun. ./ 16 . 343 H TIABIFRIHITER . RESLREE -F, X PR AHMY -1 HHRHE
(R IR FEAR % bbb 2 f ) I H AR R H WA E L

FEAMHAIR P L I E B 2. 8 R HURIT 5S8R A E D R  (elient
stub) BB — 25 5, DIER P T3 R. K P RSRS8O R TR AR
WOLLLE (T MR BRROVELS B REESNT Bk AN ESEP R
FaRePE s F P RFTRERE BRI LB LUS B, &P RIFFRGIESH 2
O O S AR A K0 R R ST A XA, AN RIES g g nf DL AL s BRUER 7 1L
B RO R AU N SRR AR (XORY . B REIFFER AT LU R b 0 1635 M R B
R E SRR R ARG . AR, B OREIE AE RS O 0] 0 B S

[RI4E R0 L T2 08 PH ol B0t b5 B M IR 55 B8 A2 IR 7 4R (server stub ) BO I ANACAY R4 %
R ORI R A B R B L A B PLA PR A S RS B E AR AR % RR ARIE TR
o RS ARRIFAR RN REMESEOMR -3 10 R XA HARE IR S R IR &

iR %5 ek BOR F1ET, Al 55 8 T2 5 T8 AR R M (MR8 B ok i 0 £ 4 5, 3F FL B P AR 55 2%
NFH RSB ERTER & B A F P E VL R . N X SCfE R0 T 5 1%
W& PETAR EEP P FEREIC R U ENHREEE BRI - HEERF
Pl

PR F RS RPC HLH BN, ZREFEMMLNEE - TR BT FIRK TS
PRI AL R, TR S22 A 00 468 0B (S A TE AR 20 2 8 . £ 35 i i, i 5 28 ol B 1R 2% o7 pR S
BN X BB AR ST Ip A IR S AR B R AR . OSBRI R L5 ML IR
JZ HLHIFR Sy ik & b I
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E = LR ER
Bl APz
EPHIRR Ii =R JE S o

maing

{

retval=remote_fun();

remote_fun()
(= = = {

—  HiTHIHER

~ ERIREH-ER

M i6.3 mEARMANRITILR
Bl 16.4 4 TR I RERNERLR,

EApLAE

ERUBRRE

call

RPC

]
RPC
Tetum

HE: 38 4 2

R 3558 R 3%

A
B

WA
A

T

B4 m#EMERA
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16.2 AEREIEFE R (XDR)

XDR B4R SR imdE,. XDR B T AR R AP S 0L ] 7 8 i 14
BMAEEA A, XDR BT IS0 £m)2.
XDR HiE T M AR I LU T IR,

16.2.1 XDR T{EKAL

X XDR A THEATHE,IFERIE—TF XDRIGEDR LIEEE, XDR ) T4 58 )
B 16.5 fiR,

XDR ifi

-1

5HsAx
B & hE e L

- XDR B

HHgEEx
iako8 pri e

, . SHEE %
XDR & MERR

ARG

B 16.5 XDR KT IFHE

16.2.2 #4A4k XDR i
PR xdrstdio _ create A THIEG 1L - XDR #, T B R X eE 005 X,

‘ # include rpe/xdr. h}
i # include( rpe/types. h}
l void xdrstdio _ create{XDR” handle, FILE = fp,enum xdr_ op Up);

PR AL xdrsidio _ create H, B ¥ (p A F5 ) FILE HHBMIREE. B8 op k2R Bl
% XDR _ENCODE # XDR _ DECODE. XDR . ENCODE $:4F 4% %4 4% 62 )5 i i 2 ol
XDR _ DECODE #:/E# M E M BUERTS . 28 handle 381 XDR 5T, 420
FERVES AR E AT a4t

16.2.3 FEji XDR i
¥ xdr _ destroy T B MO 44 EH XDR 5, B4 handle #4515 XDR AR 54
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- T — o T ]
# includet rpe/xdr., h} ‘

void xdr _ destroy( XDR # handle)

16.2.4 BN XDR %5

— 4 XDRAFZTRER -4 32 {Un) 5 37 E M - 2147483648,2147483647 )., BH
LA 2 iR by AR R, Bl B AL O MSBY MUB AL R 15 (LSB) 53 M8 0 71 3,
BBUTLLT r 2F R

int  identifier;
BB RE 16.6 AR,
(MSB) (LSB)
F¥Ho F¥H Fi2 FY J

4 16.6 BHEIGRES
REMB KA .
bool _t xdr_ int(XDR » handle,int « p);
HH handle Z T A xdrstdio _ create £ BRI, B p AIBEREFHRGBLRIIES . 0
¥ xh, WK (8 TRUE, & W& F FALSE.
16.2.5 LIS BEN XDR &5

N XDR EFSBEE A 32 B, HAGAE #[0,4204967295 ], ZXEBB L LM
S IS AR, BRI (MSB)MB KA FT I (LSB) 5% 0 fl 3,
I SHEBLTFFN,
unsigned it identifier;
TSRS AE 16.7 B,

(MSB)Y (LS1)

FHo FH FH2 FH3

B 16.7 AFrSBMKHD
FEHA M R RCH
bool _t xdr_u_ int(XDR x handle,uint_t « p);
HH handle VM xdrstdio _ create £, BE p AF M EF BN THF S BRI
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B QAT R TRUE, & WLRE] FALSE .
16.2.6 FOEAR) XDR E s

HOB Bt 3 800 don ik Ml la, L iR 8 7k
S 8 A IV N W AR s

enum. name = constant, ... identifier;

% {7
enum, BOY =1.GIRL=2! sex;
o fith SFRE A ) o
%&mlﬁﬁlj:
bool _t xdr_ enum(XDR * handle,enum_ t <p);
H: P handle Jrid H xdestdio  create 488, B8 p AR BEF R ECR SR
BB 7, MR [6] TRUE, &N FALSE
16.2.7 iz &) XDR #15
AR E RIS 0 & 1 AUEEER
Hr s gede LA R o751,
bool identifier;
EMT
enumiFALSE=0,TRUE=1! identifier;
S R HHE R,
R R BUA
bool _t xdr_ enum(XDR = handle,bool _t + p);
H handle 278 xdistdie _ create /12 LAY, &5 p RGP EFERE M LB BET .
IMEEW RN, MR TRUE, & MR [ FALSE.
16.2.8 {72501 XDR Foi

P ARG ISR IEEE b P HURE LAY SR SO AR, T P TEBOK
1R S
S WEMMF . OF | AR AR EAR, & —1.
E . BFRMG. HTFESN 8 . B 127,
F . BT REER/DEERS, B 2. BT RS 23 4.
A HON T A
float identifier:

Linux B % 3|
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FH 0 FI FH2 o

REDANE 16.8 B,

. E | F
B 16.8 FAEATH
ﬁ'ﬁﬁgpﬁﬁ%}:
boot _t xdr Hoat{XDR = handle,float = p);
Kb handle A7 A xdistdio _ create £ G, B3 p H 48 M ER B KIF AN EY . W
sy MZE TRUE, 751038 M1 FALSFE.,
16.2.9 A FEEEN) XDR #op
WAGEIF B HmMR A IEEE v P AL ARG E SR S5 dndE, BFE S47F &
KR PIE R SR
SHFEMIFS. O I oRERERMGR, Y {7,
E: BERWeS, T8 1 {2, Bridfe 1023,
F: 8MFRHEW /DB, BN 2. ZFB L 52,
BT AR,
double identifier;
HASINIE 16.9 Bk
FHo | FH1 ] =¥ F45 4 245 5 FH5 6 FH7

sl g I F

6.9 B SBHHRG
Fe B PR H
bool _t xdr_ doubie(XDR * handie,double * p);
.t handle B A xdrstdio _ create /B, B4 p B W BB IUEABHIEL -
e AR T, MR BT TRUE, B W& [ FALSE,
16.2.10 FHFH) XDR FR
FRAUT FE
char identifier;

FFRmEG B 16.10 FiR.
HWAFHER, W -AET N 0, B EYRNEF .

Linux B8 % 50
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(MSB) tLsBy

FHO FH FH: FA

BW6.10 7 [V
PN,
bool t xdr char(XDR = handle,char +p):
o handle MR xdrstdio _ create £ 88, B8 p IR MBI E TR . D1
B o, W TRUE, 77 %A FALSE.
16.2.11 “F7FH0% XDR £
ARRMERE X T 0 T ASCIL 'Y THIM S0 80 n S 0TF 5 8 B B, JF B A da i 2k T
BREEFT LELTERFHET b+ | Za7, i EY o fRARREZG., n 7PN
WAESEAM O 3)EFER o, DE ST TE A 4 09455
EOTERHENT aF,
string  identifier < m> ;
Y
string  iderttifier < > ;
W m BRBA AN FETEROG ER. RAM m, BAEY 27 -t N5 A1
B, ®l mEEREHDRA, WP TS AR 255 MR,
TR B WME 16,11 fFx.
{¥ ! 2 3 4 5

KEm F¥Ho FHI FH m-1 WEES

—— IFH —na— i iEH == rEH -

B 16.11 FHA$M XDR Fr
HER) AP A,
bool _t xdr _string{XDR = handle,char = * pp.uint _ t maxsize);

FO 1 handle 78 F xdrstdio  create 4218, B2 PP FEMEHEBATEHENTE,
mavsize ACEFTEAE N K, misihek oy, MR R TRUE, HFMEE B FALSE,

16.2.12 s KEUI XDR %R

EH SN 08 ;m- | IE B T A (T HUNUT 0 20 m - | BBY ST GO
F A JE A 00 KT R 4 RS HL

BN ooxrmezn
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type - name  identifierl m_
ERBEANHTPIIAE 16,12 FF s,

ERBALA LT F7alA8 .

TR0 TE 1 .. ¥ m-|

16,12 ERPOMRS

B RN
bool _ t xdr _ vector(XDR = handle,char « p,uint _ t size,
uint telsize, xdrproc_t  fn);

H" handle 29 B H xdrsidio _ create 4 MUY, 250 p O 36 0 T 5L 0 098 1C B B0 5 £
B size AEAHTUEMN T, B8 elsize AH- PR ONT 8. S8 0 HAEALE
PIERBEOREX (MNTSBEEA, N i H xde _int)e A0EE L R, W5 )
TRUE, & W& luf FALSE.

16.2.13 2 KECEAR XDR £7R
ARHAK TR T m (LA BH)RERANSE - M cRZW, EEAMNTE 0 H
WL, ES m- 18R,
TREAHT A4
type - name identifier < m> ;
type - name  identifier < > ;
BEH m BRBEANFFTEOLR, MEESAR o, BT 22 -1 A K
* TR EH A RS0 16,13 Fras.

0 | 2 3
. m ko T TR m-1

H16.13 TEHHAMRY
BRLAARKEE HEEBINTREAENKE, B8 «dr_array AILESHRAKE .
bool _ t xdr _ array (XDR * handle,char +  pp,uint _ t * sizep,
uint_ t maxsize,uint _ t eisize, xdrproc _ t n);
H P handle 7 R xdrstdio _ create (£, B8 pp F IR B EH AT REHA B
B8 sizep NG P AT G F AR, B8 masize FEAFPHERLEITH. 28
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int main( int arge,char * * argv)

FILE = fp;

XDR «h;

struct utmp  * up;
int err=0;

if (arge! =2)

usage(argv[0]);

if(utmpname("/var/nn/ump’) ! =0)
printf( “utmpname error; %s \ 1, strerror(ermo) )
exit(1);

if {(fp=fopen(argv_1,,"w’)} = = NULL)
]
printf(”error: camnot open file %s\ ", argvi1]):

exit(1};

xdrstdio _ create( &xh, fp, XDR _ ENCODE);
while( (up=getutent())! =NULL)

if (xdr _ vector( &xh,up - > ut _ user, sizeof(up - > ut _ user), sizeof{ char)
(xdrproc _ tixdr _ char) = = FALSE)

err=1;
break;
if (xdr _ vector( &xh,up- > ut _ id, sizeof(up— >ut _id) ,sizeof( char).
{xdrproc _ tixdr _ char) = = FALSE)

err=2;
break;

1
3
I

if (xdr _ vector( &xh,up- > ut_ line,sizeof(up— > ut _ line), sizeof( char),
{xdrproc _ t)xdr _ char) = = FALSE)

ernr=3;

TETTON - |
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break

if {xdr vector( &xh,up— >ut_ line,sizecf(up— >ut_ line},sizeof(char),

(xdrproc _tixdr char) = = FALSE)

er=23;
break;

if (xdr short( &xh, &up - >ut _ pid) = = FALSE)
err=4;
break;

1
H
I

if {xdr _ short( &xh, &up - >ut _ type) = = FALSE)
er=5;:
break;

L
|

if (xdr_ short{ &xh, &up- >ut _exit.e _ termination) = = FALSE)
i
er=6;

break;

if {xdr _ short{ &xh, &up— >ut _exit.e _ exit) = = FALSE)
er=7;
break;

if (xdr _ long( &xh, &up— > ut _time) = = FALSE)
err=8;
break;

|
3
I

}
if (err)

printf("error  %d; XDR converting data \ n”’, err);
exit(1);




e o FEi6®E REUERRA &

exit(0);

16.3 /p 2

AEDHE rIE M BEEBRPCH S S, RPCEBEFE S S HERFS X Y. ERiHE
THMBBEE S (XDR), £ F -5P, #1718 RPC fRIFHILH,

Linx 248 %)
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i7.1 RPC % Fimi

RPC FTRE G 7 028 a3 A BRI F DV AL T I 2R AR 55 i AN BRI AT) 17 A RE AR

(G 2% A £ Jr 2 Mo h g
A RPC BRTE & (145 T 9 T afor

(1) “RPC TIPIOREIF 5, ML 45 H—%ﬂr_% O ——RPC f2IF BT, PP R AR
OoRHE CHbAREIL L RPC IR LI

(2) "l 5% kit o A% 5 TR AR U AR R i A R B B v vl DA S B
o) SRR S RO R R

{3} " rpcbind B rprhmd LR e 4 8 0 £ B 55 FIGE Ak 1 4% i R A A e

(4) “HPAEEIE &5 XDR —-f; RPC %) 8L B 35 88 1 2 AL % 00 e 42 XDR &
5y iy 48R Y

17.1.1 RPCHITES MRAZANGR'S

4 RPCHFEMPUT & A M Fe S M 4R
PO S inb — MM XM RELR .8 TUERSA /f\ili]fi’fljiﬁg}u. BAPRITE -
WA VT TRL A 8 AR % R AT /N B0 (R e - D BRI RN U - DR ROE

I
T

RPC FFEHE B A9 MEWE e T I AW A4 171 B
*17.1 RPCRFNHETFSAI

B P
oxﬁuouuuuu — ONTFFFFFFL - it Rl:n Goal i S RS J_J_F[[siﬁ' ]
0x20000000 - Ox3FFFFFFF - Fﬁ{#‘lfﬂﬂl_.'n_)é {&1“ Al % 'kliw }‘lm —
Oxd0NO0000 - 0(5|-‘}']"|"-}‘:FF FH] PHHII-W’:}H(MW S
f-}mommom - xF FFFF}'F-[-‘ MHF: o —_—

17.1.2 PEERE

R 7K SR4R RN RY iR, T, P RN HTRE 5 AT AR 8 B o B B ol BT A4 el
A EME AL X R TEMME, - Eete/meconfig BARR, T i"fJL'ﬁIFH
BRI E X T eI RA, B — 4 el I BRI 8 NETPATH, I % W71y A P R 2

v B
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B, f£ /e1c/ netconfig P PR FAR 1 R BE 55 69 ] B 16 4 -
Jetc/config X EHFT,B—THW T - vIHIHEH. T REH 7 /ete/netconfig
_)’Cﬁ

#

# The "Network Configuration” File.

#

# Each entry is of the fomm:

#

# <network _ id> <semantics> <flags> < protofamily> < protoname> A
# < device> <nametoaddr  libs>

#

# The"-" in <nametoaddr _ libs> for inet family transports indicates
# redirection 10 the name service switch policies for "hosts™ and

# "services”. The " ~" may be replaced by nametoaddr libraries thet
# comply with the SVrd specs, in which case the name service switch
# will not be used for netdir _ getbyname, netdir _ getbyaddr,

# gethostbyname, gethostbyaddr, getservbyname, and getservbyport.

#

udp tpi _clts v inet wp  /dev/udp -

ttp fpi_cots_ord v inet tep  /dev/icp -

rawip tpi_ raw - ingt ~ /dev/rawip -

ticlts  fpi_ cits v loopback - /dev/ticlts  straddr.so
ticotsord fpi_cols _ord v loopback - /dev/ticotsord  straddr.so
ticots tpi_cols v loopback - Jdev/ticots ~ straddr. so

BLZE T S/ ete/ config YERT BB 448 .

(1) H—BEE—THFERE -IFB), EA B THENRE, BHBELRFERFR
.

) B—WARH TR —HARBRE=ZAFROAVERHEER, &, v iRHERBEH
R “visible AT L7

(3) B MTFBaL4 - EHMIlEEER EEF N EERAFXNEFH Mt
RIEHBIR .

(4) H rpcbind ¥ il RF M ER A L. ENTRFHERE, LAEh 2% P HLAR
FREH WL W EmEES,

NETPATH WM RME R ZRAES (AR — 845 PR S EE: uep: tep:
starlen), W HE NETPATH, B P T LR EM HBF T REANEHRNEHKF. DR
B NETPATH, R 2 REB AT B 7E/ete/netconfig T HL7E B 8] B 45, iR EMEZX

P op i LA U R AT i
Lox mexz [
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#T RPC IR & @ % Eiafrot BG4 ik f9L& , R 5 A RPC &1, T B Xt B AR
$ A RE P AR X sl . rpchind HASKEH A & RPC BE A1, R
ERMEUBERA rpehbind,

AR 55288 7E M R AR, B E VLAY rpebind R, MBS BiCE TN MRS B S
LR, REFHBIFIEM rpebind EH F 0 F, M F 5 PLFEFF#F 0 rpebind 2E 3 X LEBL 1R,
BT R - BBFH R, B PR 5788 rpcbind #ER R X —1 RPC M8 32, 10
RIZABBEFERE B, IA cpebind HEER B 7E RPC FUEH X AE Yl K5, F
P AR PR AT R kAT AR A

rpebind PRIt — 4 ¥ RPCBPROC _ CALLIT, @ i3 % & ¥, rpebind BB T B & P
s — o Een, FRUEERAEEHALBRNEBRS MEE 28 5 M RPC
PR BRI S, RIG rpcbind 7E X MRS & 4R H 4753 B AL H-HE— 1 RPC RO 3% B,
RIEBERHR, ZHEPREAZEHERIMNELS.

L H R B FI 45 R85, RPCBPROC _ CALLIT ¥4 R 5384 % P UL, bl B g i
f ik AR B, R P LT A HE i B ARG

2. rpcinfo %

rpebind & — shell @4, T # 4 rpchind BT 8169 487 RPC 1288 . rpeinfo 1,7l
FTFERAAEIRE T LW RPC R, &8 BT 008 F bt #7558 77 A
FEMFM TCP A UDP ABMSE FVL LM 42 B WHE A, RGBT RPN
%o

17.2 RPC#H B

RPC #i# R 17.1 fiw, B @777 iR UDP R TCP, EEF Y. XA
B ¥ clnt _ create £ 88— CLIENT &0 4E , A /E B AR clnt _ call R IBAEETRE,
BERYNMABR. ERFHY, HNAFAREY sveudp _ create B svetep _ create 2 — 4
SVCXPRT &6 5F , SR IG WA B sve _ registry IEHRHLAI RS , B G A sve _ run,

FHULER 227 )
clnt_create()} sve??? create()
\
clat_call() sve_registry()

1]

exit() sve_run{)

B 17.1 RPCHFEHA
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17.2.1 cint _create %L

BB clnt_ create i PR - 1EW] CLIENT LERYFE ST, MR M N LT, W &R
SRS NSRS BAAE P, B2 M BRAEFES, BRI TBERA Y
T4 TSRO R

‘ # include vrpedelnt. by i
CLIENT * clnt _ create {const char > host,const u _ long prog,

const o _ |0ng vers, consl char = pl'ot);

L EBREERS, AR M TR R elnl pcrf‘ateermr,%ﬁiﬁfﬁ W HIFRIT  BR VL elnt
create BREUAY BT 1T

CLIENT = client:

if { client = cint _ create(host, prog. vers, prot) ) = = NULL)

cint _ pereateerror{ “error; create client \ n'}:
exit(1);
|

17.2.2 cint _ call pA¥L

M olnt call BT IEHIES B89 5 1 2, e BB bl RPC _ SUCCESS, W £ 1/ A
Iy, W) e, R ki 1 e B clnt _ eall 3 X,

# include{rpc/cln[.h}
enum clnt _ stat chnt_ call(CLIENT # rh,u _ long proc, xdrproc _ t xargs,

caddr _ argsp, xdrproc _ 1 xres, caddr _ 1 resp,struct timeval timeout ) ;

RS 1 M B ¥ CLIENT %8938 5, — B A elnt _ create FRA:H 2 1
SRR EE SO AL R BRI KB A0 xdr_ void; B 4 T ER BB 1
TR S5 L 5 S S ECHRB AR EE P 6 TS BN R DR B8 S Bb bt

A B g T G BREHEL, B S 0 I ] R % B A R N S AR Y R RO L
iR ni,

17.2.3 svcudp _ create FR%EY

A sveudp _ create JE TR -4 SVOXPRY £5HIY F5 60, B T NULL W B B8
FyME-- B RN EILFER, B RPC_ANYSOCK .

# include., rpe/sve. h)
SYOCXPHRT = svcudp creale(int sock )

L

20 BTN
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PR#L svetep _ create B} sveudp _ create 5, NE 5T H FE LR LEEMN UDP %, L
EFARA B EEEN TCPRS . REWB LSRN EHETLEA, BN RPC _
ANYSOCK; 3 2 NS EARREMR AN, A 0 RRBAZRINE; B3B8 NER
FR KD, 0 RAABRINE

‘ # inclyde! rpe/sve. h)
SVCXPRT x svetep _ create( int sock,u _ int sendsize,

17.2.4 svetep _ create BREL

|
I u_ int recvsize) ;

17.2.5 sve _register LY

TEVE FH PR X sveudp _ create BE svetep _ create 42 A SVCXPRT F8 £t fa , 90T DA R eR X
sve _ register [l £ HLIEM— IR % , 38 191 TRUE 1R i 2h, iR M FALSE LM, FTHEL
AT sve register i 2.

r # include{ rpe/sve. [ \
‘ bool _t sve _ register( SVCXPRT = xprt ,’u _ long prog,u _ long vers, |
dispatch _ fn _ t dispatch,u_ long protocol}; |

ZEEME 1 ASHEN G SVCXPRT 84, B 2128 AEF S ;B 3188 IRA
SFB 4SRN AGHEBEROEBRL ; BRE -1 AHINE, IPPROTO _ UDP {£3 UDP
i, IPPROTO _ TCP 23 TCP i,

17.2.6 sve nm PRE

AR 5 BRI DR T HEMEHG I 505, RV BT AR 4K sve _ run 45 ALK 080K, X
REAGE ], L BEH S,

| _
i #include{rpe/sve.h) Nl

void sve _ run{void); ’

17.2.7 svc _ sendreply %L

R % BEANE P ULE RO RS, IR 5 258 R8I R 4K sve _sendreply 1] % P HL
RAERI, RPERE TRUE MEAMRT, FALSE WRM ., T B2 R ¥ sve _ sendreply I RE
M

‘ # include <rpc/ sve. by ‘
hool _ t sve _ sendreply (SVCXPRT * xprt, xdeproe _ xdr _ results, \
' caddr it xdr _ location); |

tnx xR
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REAE 1 88N SVOXPRT 55, B 2 M SR VS ERAN LS B 3 M2 hE
R .

17.3 mHEES

X PR AR BEAPT, B PUAR A SR TS B Rk,
EEFRAABRERCERGRS B REBBALREHERRELAEII AGERN
PLEIFATERE K . MBTTEERNE , AR A B B 55 28 AU TR /F o

17.3.1 3L3C{% xdr math.h
R AL MATH R iE8 A5 X MATH HE LN .
struct MATH

int op; /+ 0-ADD ,1-3UB ,2-MUL,3-DIV+/
float argl;
float arg?;
float result;

45 ARSI B xdr _ math, PR SR T BB I8 MATH 45 #4989 & 1 ¥ 48 970 2 1745 g
B, mF AR,

bool _t xdr _maih({XDR * xdrsp, struct MATH « resp)
|
if (1 xdr_ int(xdrsp, &resp- >op))
retum FALSE;
if (! xdr _ float(xdrsp, &resp - >argl))
refum FALSE:
if (! xdr _ float(xdrsp, &resp- >argR))
retum FALSE;
if (1 xdr_ float(xdrsp, &resp - > result))
retum FALSE;
retum TRUE:
f

b RS IR TE SO xdr _ math. h R 5E X, ES0HFBR T5E X MATH #2544,
xdr _ math B¥ESM BEX FTBEFS BESURSESEFE, 2B XH N TR,

/ * filename: xdr math.hx /
#include < rpc/types.h>

262 Linwe /.48 % 5
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# include "ourhead. b’
struct MATH
!
int op; /% 0-ADD,1-8UB ,2-MU.,.3~-DIVe/
float argl;
float  arg2;
float result;
s
bool _t xdr_ math{XDR * xdrsp, stnict MATH * resp)
2
if (1 xdr _ int(xdrsp, & resp - >op))
retum FALSE;
it (1 xdr _ float(xdrsp, &resp— >argt))
relum FALSE;
it (1 xdr _ float(xdrsp, &resp- > arg?))
retum FALSE;
if (1 xdr _ float(xdrsp, & vesp— > resuit))
retum FALSE;
retum TRUE;
E
#define  MATH_ PROG  ({u_ long)ex20000001)
#defire MATH_VER ({u_long)1)
#defire MATH_PROC ((u_long)1)
# define
# define
# define
# define

17.3.2 ZEFHLER

THEETBHARNEFIER ZEBFA - 1S BNV EEB A B0 2R IP it
o ZEERE main B, 55 E AR clot _ create B — CLIENT &0 36 4, 5 1 BB
#oclnt _call RAARELSRE, RASHLER. BEFNTHR,

/ * filename. math _ client.c* /
# include "xdr _ math. v’

# include "ourhead . h"

void usage(char * name)

i

2ERE




ﬁﬁ%@ﬁ; L

printf "Usage %8s hostnamey IPaddr \ n".rame ) ;
exit {11

int main( int arge,char + » argv)

struct MATH math;
struct timeval timeout;
CLIENT = client:
enun cint  stat stat;
char ¢;
if (arge! =23
usage(argvi0');
printf( “choose the operation; A n{ 10— - —ADDV it - - -3UB AN R2- - -MUL N\ 13
- - -DIVin):
¢ =getchar();
switch ( ¢ )

case 0",
math.op = ADD:
break;
case '1'.
math.op = SUB;
break:
case ‘2",
math. op=MUL;
break;
case '3,
math. op = DIV;
break;
default .
printf(“error ;operation\ n'};
exit(1):
printf(“Input the first number; *);
scanf(" %", &math.argl ) ;
printf(“Input the second rumber: ”};
scanf("% 1", &math. arg )
client = cint _ create(argv’ 11,MATH _ PROG.MATH _ VER, "visible") :

Linux L8 %7
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if (client==NULL)

)
1

cint _ pereateerror(“error: create client \ ') ;
exit{1);
timeout.tv  sec=30;
timeout. tv _ usec=0;
stat=cint _ call(client, MATH _ PROC,xdr _math, &math,xdr _math, &math, timeout) ;
if (stat! =RPC_ SUCCESS)

cint _ perror(client,"Call Failed”};
exit(1);

printf("The Result is % .3f \ i, math. result);
exit(0};

17.3.3 RFEHF

M4 2848 5 R84 TCP Al UDP AR %, & 75 #O0K 8 B o& 3 svetep _ create sve _ reg-
istry F sveudp _ create .sve _ registry HEMRE,REEHsve ron BE, BEFINTF R,

/ + filerame: math _ server.¢c* /
#include "xdr _ math. '
static void mathprog(struct svc _ req * rgstp, SVCXPRT = transp)
|
struct MATH math;
switch(rgstp- > rq_ proc)

i
case NULLPROC:
svc _ sendreply( transp, xdr _ void, NULL);
retum ;
case MATH _ PFIOC;
break;
defauit
sveerr _ noproc(transp) ;
retum ;
}
memset ({char + ) &math, 0, sizeof (math});
it (1 svc_ getargs (transp, xdr _ math, (caddr _t) &mat))

L maxs [




¢ Linux C B RIZF ISR .

[ msf@ linux chapter16] $math  client localhost

choose the operation:
0 -- ADD
1 --SUB
2 -- ML
3 --Dv
0

input the first number ; 1.5
INput the second number ; 2.5
The Result is : 4.000
[mst@iinux chapter16. $

17.4  /h %
ARHATIE T RPCHBEH AT, G RPCEFNER Z R 5 W& 5

SRR, Wit T RPCEFMS Tl BHA EAEMNRLG 5 T — 6 . g2 Mt
-




E18FE f rpecgen £ RS HRBRF

18.1 rpcgen & A

RAR, ACF LEHA - RPCREBEFFEMRLSNAD, MAFHESABEFTH,
HBEALEORE, RENEFARLET AT HE, MAETY A% K RPC RE BB
FPEIREHAT. D TEIEE rpegen, BRIBMAN— MU BEH TS, EHHLE Y1 C
EHAERE. ARRMXHRSHR, SREEA R RERIBMAY, rpegen =4
HARAETERELPHAMRSFERTHFENRPE BB, B, rpegen, ¥ & P
PLam IR 5 0 4R stub T2, ERE S HORE, K% RPC M X, B ME RSB EIE
RAVUBREMBIER T FERE . rpegen WRAHES - HABRFREFERARE 808 X
HFRSEEN EFETREME P VRRS SBOET.

FEHT rpegen AR IE L B ARG BARSE IR, BT R (0201 T T 4% 8 O B ST S
Bxseidte, ERERFET BFARLEERREET BILEE TEFAN TR,

18.2  rpcgen B A Fifa

rpegen BHEA N — T BUR I U, B XM — ML x ERNET BE . rpegen Bl S
WA XK, LR - a &7 rpegen EMEP VMRS HBEEF , ML ZET, MNEEBFRAD
EEEPIYRFREERF. ASER - C FRER ANSI C, BIEATHR file.x,
AL % rpegen - C file. x W4 A 304, file _ xdr. h, file. h, makefile . file, file _sve.c
i file _ cint.c; MRS pegen ~ C - a file.x M B ER T HBA X, file _ server.c Fl

file _client.c,

RIS L H/ETEHENXHH L.
#*18.1 rpcgen B B B R SOk

X5 # B
makefile. file BRI TREFEE I, R BRE
file _ cint. ¢ BEXFAE client stub, BFE R —RTF BEMN
file _ sve.c BXEFEE server stub, B R—RF A
file.h FIFRE T AT~ T F XDR 2
file _ xdr.e BIXHEETEFFARE R b I XDR TS, BFA— BT HEX
file _ server.c WA R, B X B G EER F A stub
file _ olient. ¢ MELE B, WE O THREFIRT

Liroc SR8 3 51 -
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18.3 rpcgen HAEH B

18.3.1 & .x i

FIFE cpogen I RPC S8, AH —Z M5 R, BOETRE F 5 R ERHE
HEZIDUWTHR . BA, OHRERFH/RNEFS BESHETIBATRS, WAER
ERBFHRFES N 0x20000001, BAE N 2,8 —TH B, 3BS N 1, BEEBACE
VLR A math. x, 80T Fras .

/ + filename; math.x * /
const ADD §;
const SUB 1,
const MUL 2;
corst DIV 3;
stuct MATH
{
it ops /* 0-ADD,1-SUB,2-MNL,3-DiV+/
float argl;
float arg?;
float result;
s
program MATH _ PROG
|
version MATH _ VER
|
struct MATH MATH _ PROC(struct MATH) =1;
} =2;
t = (120000001 ;

B, R AEE N const, BN const ADD O FEH ADD 4 0; WA Y CIEF
R s B K9P B program ; WA #9785 B A version; S BRIIA B S C i F ML, 2R
THRSHAH,

18.3.2 3&1T rpegen

X BRI T Kt 2B 4T rpegen:

megen -C —a math.x

BAT rpegen B, AR T E7TX4: math.h.math _ xdr.c.math _ svc.c.math _ clnt.c,
makefile. math.math _ client.c # math server.cc 74 RPCEFHIHR FRERRE)G,

METE  Linx AMRFR
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AT oS RIERF .
make -{ makefile.math

BT make J5 , 0B 3] T RPC B YL F B math _ client IR & B2 math _ servero
B 18.1 &5 T rpegen L RPCE MR EHE,

math_client.c

math_clnt.c

33 math_client

math.h

math.x | pegen makefile.math

LW HF math xdr.c

aHE | math_server

mth svec

math_server.c

B 18.1 rpegen £ 4 RPCEF R ER

18.3.3 rpegen H:HKAY math, h SCHE

THE%SHT rpegen H B X math. h, ZXHFPEEY T A A K EMEE
KR CHEAY, WEXT ADD . SUB.MATH _ PROC ZH B# MATH &, Fet, &%
IR E X TEEMNE  math _ proc _ 2.math _ proc _ 2 _ sve #l math _ proc _ 2 _ freeresult,
PR math _ proc_ 2 ik®F PYLE A, math _ proc A3 BASHNEER 2 REEESH 2,
R math _ proc_ 2 _ sve N3 % math _ proc MRAKER, XITRE—RIZT  BEEFR
HORERB,

/¥

* Please do not edit this file.

* |t was generated using pegen.
*/
#ifndef _ MATH _H_ RPCGEN
# define _ MATH_ H_ RPCGEN
#include < rpe/tpe.h>

# ifdef _ cplusplus

axtem "C" |

# endif

o e e A BT L R i i rirs ot A SR 1 1L i -
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# inciuce “math. i
bool t
xdr _ MATH (XDR * xdrs, MATH * objp)

register int32 _ t » buf;

if (1 xdr _ int (xdrs, &objp— >op))
retum FALSE;

if (! xdr _ float (xdrs, &objp~ >arg!))
retumn FALSE;

if (! xdr _ float (xdrs, &objp~ >arg2})
retum FALSE;

if (! xdr _ fioat (xdrs, &objp- >result))
retum FALSE;

return THUE;

18.3.5 rpegen ZEBKH) math _ cnt. ¢ 3

THESHT rpegen B 314E A X4 math _ cint.c, ZXHRE TEPHLAHN B
math _proc 2 I REEZN FNEEX TEREN 2B, RFRTUANEX—BRIA
{ELZ‘

# include <memory.h> /* for memset */
# include "math.h"
/% Default timeout can be changed using cint _ control() =/
static struct timeval TMEOUT = | 25, 0 |;
stuct MATH *
math _ proc _ 2(struct MATH * argp, CLIENT * clnt}
%
static struct MATH cint_ res;
memset((char * ) &cint _ res, 0, sizeof(cint _res));
if (cint_ call {cint, MATH_ PROC,
(xdrproc _ 1) xdr _ MATH, (caddr _t} argp,
(xdrproc _ 1) xdr_ MATH, (caddr_ t) &cint_ res,
TIMEOUT) | = RPC _ SUCCESS) |
returm (NULL) ;

i
i

retum { &cint _res);

Linsx RAAR 3
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if (! svc _ getarge (transp, _ xdr _ argument, {caddr_ t) &argument))
i

sveerr _ decode (transp) ;

retumn;
}
result = ( « local}((char * ) &argument, rgstp);
if (result ! = NULL & & ! svc_ sendreply(transp, _ xdr _ result, result))
i

sveerr _ systemerr (transp);
}
if (! sve_ freeargs (transp, _ xdr _ argument, (caddr _ t} &argument))
{

fprintf (stderr, "unable to free arguments”);

exit (1);

return;

int
main (int arge, char * * argv)

1

register SYCXPRT * transp;

pmap _ urset (MATH_ PROG, MATH _ VER);

transp = svoudp _ create{(RPC _ ANYSOCK);

if (trangp = = NULL) |
forintf (stderr, “cannot create udp service.");
exit(1);

F

if (! sve_ register{transp, MATH _ PROG, MATH _ VER,

math_ prog _ 2, IPPROTO _ UDP)}

%

forintf (stderr, “unable to register (MATH _ PROG,
MATH _ VER, wdp).");

exit(1);

I
il

transp = svetep  create(RPC _ ANYSOCK, 0, 0);
if {transp = = NULL) !}
forintf (stderr, "cannot creete tep service.”);
exit(1);

DY TEN - |
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if {1 svc_ register(transp. MATH _ PROG, MATH _ VER.
math _ prog _ 2, IPPROTO _ TCP))

fprintf (stderr, “unable to register (MATH _ PROG,
MATH VER, tcp).”)s

exit(1);

sve_nni();

fprintf (stderr, “svc_ run retumed’);
exit (1);

/* NOTREACHED + /

18.3.7 rpcgen A BKiT) math _ server.c M

FHEH H T rpegen H 4 A9 X math _ server.c, ZEXEM S T E A M mah _
proc _ 2 _ sves DA B R A R

# include "math. b
struct MATH =
meth_ proc_ 2 sve(struct MATH + argp, struct sve _ req * rgstp)

sOtatic struct MATH  resuit;
/¥

+ insert server code here
*

retum & result;

FWAFLE S 593014 math _ server.c M0 FBTR .

# include "math. b

struct MATH »

math_proc_ 2 _ sve(struct MATH * argp, struct sve_ req * rastp)
static struct MATH  result;
switch(argp - > op)

I
1

case ADD:
result. result = argp - > argl + argp - > arge;

276 Lirunc B, 48 % 51
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break;
case SUB:
result. result= argp - > argl —argp- > ang@;
break;
case MUL:
result. result = argp - > argl * argp - > ang;
break;
case OIV.
result. result = argp - > argl/argp - > arg2:
break;
default;
break;
!.
retum & result;

l
18.3.8 rpegen 4:BRAY math _ client.c 3CHF
THEEZ WM T rpegen H 314 MM XM math _ client.c, B XHR—TEFIERF. —BXK
iR, A S S B ST B LU BB OR

# include "math_ 1
void
maih _ prog _ 2{char * host}
CLIENT = clnt;
struct MATH = result 1;
struct MATH math _ proc _ 2 _arg;
# ifndet DEBUG
cnt = cint_ create (host, MATH_ PROG, MATH _ VER, "udp”) ;
if {(¢int = = NULL) !
cnt__ pereateerror (host);
exit (1);
!
#eondif /+ DEBUG »/
result_1 = math _proc_2(&math_proc_2_ arg, cint);
if (result _1 = = (struct MATH #) NULL) |
cint_ perror (cint, "call failed”) ;

# ifndef DEBUG

Linx AR
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clnt _ destroy {eint);

#erdif /~ DEBUG */

int

main {int argc, char » argv| ))

char + host;

if (arge < 2) :
printf {“usage: %s server _ host\ 0", argv[01):
exit (1)

i

host = argv11]:

math _ prog _ 2 (host):

axit (0);

L

TR TER 0T AT math | chient.e, PR B T A BRI T M A Rl 4
o BIARANFRIEWEEAAF N GLURB 2R AMEEL R E,

#include "math. v’
void
math _ prog _ 2{char » host)

CLIENT + clnt;
struct MATH  » resullt 1,
struct MATH math _ proc_ 2 _ arg:
char ¢;
printf{“choose the operation: \ n\ t
0- - -ADDA\nitl- - -SUBV\n\E- - -MILAn\13- - -DIVin;
c=getchar( }; ‘
switch ( ¢ )

{
1

case ‘0,
math _proc _2  arg.op=ADD;
break;

case 1",
math_ proc _ 2 _ arg.op=SUB;
break;

case 2,

Lirox 5748 % %1
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math_ proc_ 2 _ arg.op=MUL;
break;
case '3';
math _ proc _2 _ arg.op=DIV;
break;
default .
printf("error ;operate \ '};
exit(1};
I
printf(“Input the first number: “);
scanf(“%f", &math _proc_2_arg.argl);
printf{"Input the second rumber: *);
scanf("%1", &math _ proc _ 2 _ arg.arg2);
# ifndef DEBUG
cint = cint _ create (host, MATH _ PROG, MATH _ VER, "udp"} ;
if (clnt = = NULL) |
cint _ pcreateerror (host);
exit (1);
E
#ondif /» DEBUG */
rest 1 = math_proc_ 2( &math _proc _2 _ arg, cint);
if (result_1 = = {struct MATH * ) NULL) ¢
clnt _ perror {cint, “call failed") ;

!
$

# ifndet DEBUG
clnt _ destroy {cint);
#endif /» DEBUG */
printf("The Result is % .3f \ n",result _ 1- > result);
E
int
main {int arge, char x argv[ ])
!
char * host;
if (arge < 2) |
printf ("usage: %s server _ host\ i, argv(0]);
exit (1);
.‘
host = argv[1];

unx Rz [EH
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math_ prog 2 {host):
exit (073 \

18.3.9 rpegen LB makefile. math LI

BB 0 3T 2 makefile. math, X £ -4~ makefile X, % P 0t Ay > make —
makefile. math B ol 4 B S ul HATFHF  math  client # math  server, X M~ F 1 BLAD BB
FABRTFHETHRS 17 waHE.,

# This is a template Makefile generated by rpcgen
# Parameters
CLIENT = math _ ctient
SERVER = math _ server
SOURCES _ CINT.c =
SOURCES _ CINT.h =
SOURCES _SVC.c =
SOURCES  SVC.h =
SOURCES . x = math.x
TARGETS SVC.c = math_ swe.creth_ sener.cmeth xdrc
TAHETS ONT.c = mah_cn.cmah_ clent.cmah_ xb.c
TARGETS = mathhmah skcrath  ont.omath _sve.creth_ client.c math_ sener.c
OBECTS _ CINT = $(SOURCES _ ANT.c:%.c=%.0) $(TARGETS _ ANT.Cc:.%.c=%.0)
OBJECTS _ SVC = $(SOURCES _SVC.c:%.c=%.0) $(TARGETS _8VC.c;%.¢c=%.0)
# Compller flags
CFLAGS + = -g
LDLIBS + = -Insl
RPCGENFLAGS =
# Targets
all ; $(CLIENT) $(SERVER)
$(TARGETS) : B(SOURCES.x)
rpcgen $(RPCGENFLAGS) ${SOURCES. x)

S(CBECTS _ CINT) : S(SOURCES _ CINT.c) $(SOURCES_ AINT.h) $(TARGETS _ QINT.c)
$(CBECTS_ SWC) : $(SOURCES_ SWC.c) $(SOURCES_ SWC.h) ${(TARGETS _ S\C.c)
S(CLIENT) . ${OBJECTS _ CINT)

$(LINK.c) -o S{(CLIENT) $(OBJECTS _CINT} $(LDLIBS)
S(SERVER} : $(OBJECTS_SVC)

$(LINK.c) -0 $(SERVER) $(OBJECTS _ SvC) $(LDLIBS)

clean:

$(AV) core $(TARGETS) $(OBJECTS _ CLNT) $(CBECTS _ SVC) S(CLENT) $(SHMVER)

Lirc FAL I & 51
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18.4 /> 75

REFENMHT rpegen XM TH,FAAHBNF/HN BT EEBTEROHF. @it
X—BEHEY KEHSBUED], rpegen MR - T HHR IR AT, EBRES LN
—~ RPC B2 4w 6l .




#19%F RPCIAIE

19.1 f& £

AT WEAY RPC R FME AR EINENRE, CHEE, REEDVERRF R
FHMEMRS . X W TRERERS, MMBEXHRA, ZEAGGH, N ALMER
£ REN ML,

B RPC R FIARE IR MR 28 7 A UE KA | [B1BE , RPC & P AL A7 R AR R AT
AVAE AR A B . RHRBAKIMENE A AUTH NONE, 8P AR #EHHAE.

BT ATUTH _ NONE Z 5, RGE L35 E 19,1 T3 B ILA AU RAS

Z19.1 2#FHFGNINE

AP R AR B R

INEAS

ALTH_ 3Y8
2 AUTH _ UNIX

|
f
{ PR L HERD Svstem V R4.0 V1.0 $RAE T BA 10 B R UE B B9 DA AE IR

r |
| FUIR AU RN AUTH _SYS I8 fUE A, A AUTH_ SYSIAF

MBS A EROR BHS B AUTH _ SHORT B RIERF

AUTH_SHORT

AUTH DEST H T DES insEH ARy - Fhih i 24

19.2  BUSE FHLEIAE XA

BEPHERE I ERREN, 2B - sve_req &5, ERITERPIRALE FEFF
PLASIAIE b, T HESA H T sve req B RE 3,

struct sve _ reg
u _long rq _ prog; / * gervice program rumber « /
u_ long rq_ vers; /% service protocol version * /
u _long rq _ proc; /* the desired procedure + /
struct opague _ auth rq _ cred; /+ raw creds from the wire * /
caddr _t rq _ clntcred; /# read only cooked cred x /
SVCXPRT *rq_ Xprt; / + associated transpost # /

N2 Linoc Sl & 5
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FE sve _ req G P ,rq_ prog AIRS , rq_ vers A G, rq_ proc Hid B F,rq_ cred
HEFRMEREEAE B, rq _ cntered AE P HLNEG Rl HPNIEFR A —A
opaque _ auth 454, iZE5 B & L0 T B .

struct opaque _ auth
i
i
erum _t oa_flavor; / * flavor of auth =/
caddr _t oa _ base; /+ atdress of more auth stuff * /
u_int oa_ length; / * not 1o exceed MAX _ AUTH BYTES =/

bs

7 opaque _ auth &5 # H1, 0a _ flavor M IAIE R A, T LA AUTH _ NONE, AUTH _
SYS,AUTH _ SHORT z AUTH _ DEST ¥ #{—%k,

AT B3 AUERUHE , o AR R m A S — P89 £ math _server.c, R)GHE
A FEA . EUEFN,BESETFLEENGET. BRHXGF, EFENNHEEERK
math _ prog 2 &M T it rqstp — > rq _ cred.oa _ flavor BIUES, H AL A o
T,

# include "math. i
#include < stdio.h>
#include <stdlib.h>
#include < rpc/pmap _ cint.h>
#include < string.h>
#include <memory.h>
#include < sys/socket.h>
#inchude < netinet/in.h>
# iindef SIG _ PF
# define SIG _ PF woid( * ) (int)
# endif
static void
math _ prog_ 2(struct sve _ req = rgstp, register SVCXPRT * transp)
|
union
i
struct MATH math _proc _ 2 _ arg;
t argument;
char * resuit;
xdrproc __ t _ xdr _ asgument,  xdr _ result;
char = ( » local}{char * , struct svc_req * );
switch {rqstp— >rq_ cred.ca _ flavor)
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case AUTH _ NONE.
printf("The AUTH style is AUTH _ NONE \ '} ;
break;

case AUTH _ SYS;
printf("The AUTH style is AUTH _ SYS\ n');
break;

case AUTH _ SHORT,
printf{"The AUTH style is AUTH _ SHORT \ n'};
break;

case AUTH_ DEST,
printf{"The AUTH style is AUTH_ DEST \ "),
break;

default;
break;

l

switch (rgstp- > rq_ proc)

}

casel\lJLLPFOC;
(void} svc _ sendreply (fransp, (xdrproc _ t} xdr_ void, (char + JNULL);
retum;

case MATH _PROC:
_xdr_argument = Oxdrproc _ t) xdr_ MATH;
_xdr_result = (xdrproc _ t) xdr _ MATH;
local = (char * (» )(char * , struct svc _req * )) math _proc_ 2 _ sve;
break;

default;

svoerr _ noproc { transp) ;
retum;
|
memset { (char ) &argument, 0, sizeof {argument) };
if (! svc_ getargs (transp, _ xdr_ argument, (caddr _t) &argument))
|
sveerr _ decode (transp);
reum;
!
result = ( * local)((char « ) &argument, rgstp);
if (result | = NULL & & | svc_ sendreply(transp, _ xdr _ result, result))

Linux S8 %K 3
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1.1 BXH5EH

C1.1.1 %5k Linux

APFETA FTECWESHLEG, BTERBIRGED . FF Linnx REF T mMAHHEL.

(1) @it Linux V&0 — P RMERFR MR BEZRERBAH S LM OS]
FE AFBANLOSEASE W EERN.

(2) FH Windows B F L Linux R4 8, WE A Windows 9 [ 77 48 )il B ik #£ [ 52
7l REEEBEBTETEA telnet hostuame, i H hostname H AP EE RN TV L £ 10
wit, REERFLHSENS T EERMETR.

TusboLinux release 6.0 {Kunkn)
Kemel 2.2.13 on i686 (lirux)

TTY styg0

Login:

EFEANERD, E—ITRHELEHH, ZEXEN TurboLinux 6.0;58 “ TN RHANEHK
M, XER 2.2 13T TN AR, XE N uyp0. X, AP RE@AHP AW O S H
A HEHSTE Linux RETRADTRE PR RN

WRAFAMNSER, RAERSHBE RS, REAPERED), U TFEIOR .

Last login: Mon Apr 13 22.42.31 from iq
You have new mail.
cmst@ linux | §

E—TNEREFEM,XERA4H BAER 22687425 31 BTN 1gEF,
WERER, WRE SEFR, OE TR BEENFESHTER A2 el "MW
£, XEA RS % K mef, EYLE R Linux, $EBE N B shel 7R F. SR, B HRATME
FARCHEL ELOCHERA,

1.1.2 BRU4%

GRAERUG, ATEL2EL, APERHEERECHAS. TR passwd 4 E
LA TS T AEROSmE .
nx raxz [
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' msf@linux _ $ passwd

Changing password for msf

(current) UNIX password

New UNIX password;

Retype new UNIX password:

Passwd: all authentication tokens updated successfully

FFAT LA - 6~ 8 T EE BT RE AR TR T RIS S AR, R R
(1 B 1 A B AR BRI A . IR R I & SR AN A L 4 0
WS WAVER Lo A, Tl T BT LU R ER A BRI A L T L
P SR A IR IR U A R, Linus RSB ARIRENE M4, R -
S el e R RGORIAL

1.1.3 Y #i& shell

YN Linux gbB 8 TRARGEF S, H B - shell AR LR T
shell ZBR B N #EfEZ G SR MAZEIZL  BIERLAT shell HZR P NS F DOS
FLEHH shell H command . com, & Windows RGEHT N explorer.exe. Linux R shell 5
Eoipifh R A TR B LA, fF B i B R RS, shell BWUER) ;MTE Linux R4 0 H)
shelt 307 LA P8R0 IR DI B IR NI B UF ) shell, R 2 KAFTEA LA C™S - shell. X
F/ete/shells Y1 REEH AT A shell, FEPE 7 EATE G DB shell;

[msf@ linwe | Scat /ete/shells
/bin/sh
/bin/csh

TE Linux 2804, 5 AL 1 ohell 7T B 1 B shell 1 C shell: B shell(sh) X B ¥ B8 Unix
shell, E& # Steve Bourne TR, X P shell B 0] $f7 314 K /bin/sh; C shell(esh) B2 ¥ Bil)
Joy HEB,C shell P47 304 & bin/esh.

BRIAEY Linux shell 5 B shell, S 535 4R PR 7E A G 2 HERE shell, AT LA I 6% 2 echo
$SHELL, ERBIT4T R M T HEPT R,

{msf@limx_ $ echo $SHELL
/bin/sh

s, SATRT LRI~ R s ) B0 2 0 o BT 1 BT shell, WSROV HETT
TFY08), AFERE S B shell; I R RF R TS (%)E # , MAFRE AR C shell,
Wrbo g R ARERT, s DHEERPAORTST. 928, M AFEAFALREHAN. A A
HEFT T AT L R

Ui B S TR AT shell, MU0 LU HI A4 chsh, T B4 H T — 1 0K shell BIF] £

'msf@tinux | $echo SSHELL
/bin/sh

2 Linux FLER 2 5
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[ msf@ linux ] $chsh

changing shell for msf.
Password:

New shell [ /bin/sh] . /bin/csh
shelt changed.

[msf@linux]% echo $SHELL
/bin/csh

LA E, 2 shell AT B shell W4 C shell B 3255 T th R EWE E ()BT R (%)
1.1.4 T shell 2135

BRABRE —F AR PR, FE Linux % Q88 &Y 8B AWM
A FHEE, Linux 5, (0 shell 7 RARE LR MR EEMNEMAK., L
BHATEAAF T LESTHERN shel) BRI FXNTHEE L EZRLEHEMN.

PS8 A0 55 IR P A ST shell, #R B0 B0 46 H SR DL R IR BT AE BT OR R HI% — BRI (TH . X
WERPE —EFBEERABRPY N, HABARERE  BALNEKEMA I -
Mol B AR Y

FEF B, LI VARIABLE = value" PIE R K BT R, HP VARIABLE )% LA i
e BHEERRPLAAAE, HE SFEHRE Lnx BFEM S IFEEHAHXEEXAE
Mo fltn, TERM B EHE CAHRMER AT, DEC X ETIJLEM M E T84
vi— 100 MIRAT RN, XA RSB HITFE) RER, FL2FA TR ATENN
BHFE, XARREEFEN vt~ 100, 7EFEH# R RN TERM = vi100,

WP S MEL TIHEER, £ 1.1 51T Bshell ¥ERA TR,

# 1.\ Bshel @A EBLTE

T f ] it
LOME = oo HOME M- REHENERE R LB R A HF 6 UM LR, DAHR 1D &
| T omeTeEn mef, Wl HOME #E5E % % “home/ msf L
LOGNAME = lugin I| LOCNAME H#FM3 % 1D 2SIt w i
_P:r; . ) | Path 7 shell SR W H ZI % B, KT LR BT PATH = /bn./
= pat | usr/bin
Ps] PS1 % shell ., #ReTRIZR PS1 = “Enter Command”, 38 2 Enter Command »
=l = mpl
promp | Hamyknpsmmg ]
PWD = directory | PWDREANREN, EEXFAEEXHRETHUE
SHELL = shell | SHELL =2 3ARM shell BIFRI{ R
TERM = termtype Jﬁ&i%%ﬁﬂﬂ?’

BT EFFILFERFEERBUAN  FALERLHMOWAE TR, NRFEFHWE
C shell, 3§ 24 A} A printenv A F xS By B URFE B B shell, WA WAEH env 75 F
E44 4 T #F B shell 5 env A7 B TIE R .

[mef@linux! § env

inx resn [
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PWD = /home,/mst

HOSTNAME = linux. tsinghua . edu. cn

PS1=[\u@\h]\ §

USER = msf

MAIL = /usr/spocl/mail /msf

LOGNAME = msf

SHELL = /bin/sh

TERM = w100

HOME = /home/msf

PATH= ./ /usr/local/bin; /bin; /usr/bin., /usr/X11R6/bin

TR BoR i SR T &b, LAy PSL A HERG B A TR IR 48 - F . ps1 i &AL
WA ERAPZ, VW ERESREHENL, N SHERBOAEAT, X HRWE X Cm Yy
C$). FaL, M EAR /S & msf B8 10 linux, M B SRR R T A msf@Llinux | $.

1.1.5 A2E shell Z2h)E

. DOS N4, DOS RHINTT autoexec. bat AL A KB E PATH PROMPT E /4
PE s Linux G R EEHT N 518 shell 89 A[F], Linux $87 548 R 89 3040 352 B2 4A 17 1) i 4
T Linux EEZHF R ELE, B TH PR RIS SEAMAT P AR 05217 85, B L s L
PERCTER- - H O NTE B A P, 4 B shell #2880 004, R AT B ER T 00
cprofile ST, LA & shell /8 BAEL AR RN VHEM H 25 C shell R, R AT IHNEM
F A eshee BT ogin SCH, B Al SH R AT B 55 X M 30,

th T Linux 89 ¥A shell 5 B shell, NS, BRAITET @45 H— T B shell BYALE AT

alias rm="m -’
alias ecp="¢p -1
alias mv="mv -1
alias .. ="'ed ..’
alias li="Is - I
alias la="ls - aF'
PATH= §PATH. ./
export PATH
X OFBUAR PATH A E, BAGSHETH R, S8 TRITOHELFER A
(8. P, A B BTE . profile HEMSATH % (. /)8 PATH FEERY X £ LAWK
B TH RN EAAT alias 355 A — 2 shell ap 28 T HIH, 0% rm WE XN rm - 1 FI5] 4 0]
PATE TP 0 B S AR B SR A XORE AT LA By AR A P 10 TR B RR 4R AF -

1.1.6 E®#
£5 FF P58 PR A TARRT B TT Linux BREMEE TR T T ERLE M, H

Linux 1.2 % 3

















































































































































