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WHHTEIR. AR, AHEEERMI: VRLIUE R VF 2 A0 TR S E 5 LR B SRR RIS Sk () 30
FH A FRIRE IV o IXFEAM 45 Ft e TR AR TG IR ARV 2 JLA A PRI S M. S MERf 3, LA ie 2t
kA% XML, Java, o Perl iXAERIE S UG 1R 24 .

TR PR AR ) TR R AR P S R T TR R S LA AR AT R O . AR IR
S, iE, FIFO, FI&Ah Sys V IPC R WXLt i SCRe R G A F A BT 22 57
R Unix 24 CBFEER Mac OS X) sZFf FIHETE i, {HiE, FR{55 A Sys V IPC LL
4b, Microsoft ¥/ R KR FIPTAR), WFEEE, HESH, CHEBNEL Y. GF: BT
AF_UNIX 87

KT M 2 1) — MeMEAS BT DAZERRUER) Perl SCRERRE]  CREMRM RGO , fib
fi1{E perlport H. 5 Microsoft A2 [1{E Bl LLZE perlwin32 F perlfork H4&%], RI{fifEdE
Microsoft & 4s BLAR 248 7Bl AHORIHEE, A4 N

1. The Perl Cookbook, Tom Christiansen #1 Nathan Torkington (QO'Reilly and
Associates,1998) , -+ 3+ /\F.
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3. TCP/IP Illustrated, W. Richard Stevens, # I-III (Addison-Wesley, 1992-1996)
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16.1 55

Perl ff ] — ] S5 5 AL PR A . 72 %SIG By LA SR I H ) & XAE S A 5 I (RS 2
WG o RELLAH AR RGRIE— ME TR RE o IX IS % S (0 ARt 2 4
M, @z Er oA — M S iR eG54 T ERE AR RE —AME T, KT
HKill &%, ARG BOE — A4 HARE R A0 — A 3R B ah . (i Sk b, &
A R TLEE AN R IAL, IR TR OS & SRR 580 H AL ERE S 5 A T /RAS A3 5
M S IIXAEOL . ) o WERTIAN AR T MEPLZAE S F 5 W, AW R i A5
7, EME AT . AN RILIRERA R INESRBUEATE IR R, B R RREIZE Y Cad
AL LT o RIEE WM BUE RS %A 5 MR AR B A4S R

PATHEREXA BV IPC [ Fl, HSER EAES AT LR AV 2Pk, A ACE AR — M5
SHATREK B AR A RS, BeE R ERA RN T MR E A 41, e Control-C B
Control-Z &), ] fEsE WALAEAL B LR BR SR (KN AR 00, b7 BE R IR HH B IR (12
HIDCHER B AR T SO RO BUA A I R A . AR B CRRERE W LUR R 5 XX & . A5 St
U —NIEFMRET T R BAT IR [k AR ZE . URFTIT A I B e A — i

KINAE %SIG HLCsR T R ik, Bt DU E R A4 R AU S 5 A0 -

SSIG{INT} = sub {die "\nOutta herel\n"};
SSIG{ALRM} = sub { die "Your alarm clock went off" };

s F RO AR — N A BRI HAR S A e 5 R B B A S A A B, b, EARER
FRETAR s S GEE FRKEESL R Control-C Fil Control-\ 454E—i8) , RA] LLX AL B AN

sub catch zap {

my Ssigname = shift;

our $shucks++;

die "Somebody sent me a SIGSsigname!";
}
S$Sshucks = 0;

$SIG{INT} 'catch zap'; # BB Z smain::catch zap
$SIG{INT} = \&catch zap; # AR
$SIG{QUIT} = \&catch zap; O ANAME T WA

VR, BAEA S A A T S R B — e R R M die Juth— ik, R arsg,
WA A B LE X R RV, DUAERZHR G b, C EEGEA AN, ff 5270 1LIEm
(E: 5 Perl JZEAR L 45 5 HEAE LUR IRRCA S AT, ARE D% BEAR AR 5 A% L0 i 1)
Wl >, PTBL, WRE SRR R Caede MR C FERRRE T, AWM print %k
(e JUEAEMT# 2 malloc(3) A 2 WAF IR ERLR EHER] ek A A8 10T 3 BN L
fil.  (ERWHE die MR R mALE—RAFZERZE D eval BPUTH, BN 2
FrokA die 19 1I/0, TEHLEELERT CE, D

AT ISR ST sigtrap HIVA 2 R I A 5 S A A -

use sigtrap gw(die INT QUIT) ;
use sigtrap gw(die untrapped normal-signals stack-trace any error-signals);

WEARURGEE B R ARG BT URIZAS %, AN ARI98 2 A B K i 05 5 0F HadT—A4
IER OGN BAE I, IXEEAF S R A R AR IR B (K, A AR P WO B IR A7 5 I
AEfs Il REREM RS, XA AN AR OB R0 END e BRI ] T0 B 28 k)

DESTROY Jjik. HAEEANIEIEH K Perl f5hh s K CLbmnfxigh] die s . B
LA, AR ) DR A VT A5 - e et b o B RAEIRA A QAP EEAE ST, IRIOEE
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JPBRBER RILER . S5 =+ 55, kB, B use sigtrap AUHIASRIX A VAR SE VR4 1)

Rk

PRIEF] LA %SIG AN E ATt “IGNORE” i “DEFAULT” , iXff, Perl st aikE EFi%
{55805 RVFR S SIE MG S ORI S5 S BEARERI 3R, tANREZmE, Lhin KILL il STOP
5 WRTLERE, RaTLZ5 signal(3), HEMRKRG A LG SR AT kE1T

o )

S

&F

BAERGON N T2 T, AR AT, B Perl IERZHN—FF, BS54, My
IRABAIEC T AR AT S04, AT LLE %SIG HUs BB # 5 ke, B A SRR I &R
A kill @54, AReTLLA kil -1 A5 tsk. REnfLAERH Perl dx#ER) Config St 25 ik
A RN % AR S8BT LI . 204 Config(3) SRHUY 1.

BN %SIG & A4aJR A, B A% B ECR S AR ALY o AR AR S R R T2
TEH, TR R AR P A JAR IR 2> AT A Ak o SEBLIZAS HI A5 202 Hl— A local {55 Uit e, X
FE, — HORH TSR, 2SRRI T (HRZHLE, local AZEXIRLEE A b
U R pR R T LY o )

{

local S$SIG{INT} = 'IGNORE';
# AR E LSS, ZBRSETE E S
fn(); # fF fn() HBZAKES!
# X L 2,
} # ERPORH S IRE R $SSIG{INT} fH.
fn(); # £ (R fn() HEA R SIGINT

16.1.1 SHEA KRGS

(21 Unix B, O BERORHSURBEREAL), — BN —ADERMES. i, wiRRisdr 7
shell #y4, X422 RILIES AT 4L, ML Z B EEE, XERE (B
MR AR T AR . R AT AU XA R K R BERE T o WRAR
M IEB R S KA T, A5 HUOR S izt e, i R e — MR 5 AR5 S, A
A SR SOR G M AR I P R, IR AR AL S W XA B AR, At it
FEAAACKERE RS S . O T Rk, 34l ID wiie $%. )

AR RE AR S e BB ST b RE (UL IR 28 E R S S RERE R G P RS K
e ANERAE S . SBUXAH M e IRt setpgrp(0,0), 1 B c Rk B ik ke
SRR, IXFEAT e O A PR RE AR A B HERR 2 I — 20 . AN IR Le i il fork T
SRR open FIITMIEET system("emd &") J3sh )G G R, B AR REREAE B
OO ATE, HERGRIIEAN BRI R IEHRG S, WA el IfmE ok (T AL
WET HOMERASE SR T 3 AW UID B RE——E DRI S H AMSE R )

{

local $SIG{HUP} = 'IGNORE'; # HERE O
kill (HUP, -$$%); $ WA H AR

}

TN ARG TR TE 0. Ebs EAGEm HErgER, HERA N, HFEBDERETIL
HlFH AL T UID. Wi, &AW H AR R IR G 5 ek, mskbs IR IERI%
545,
unless ( kill 0 => $kid pid ) {
warn "something wicked happened to $kid pid";
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}

{55 0 ZMi——ANE Unix EFf1 Windows i Perl BH1EH—FER{ES. 7 Microsoft &£4;
B, kill s2F5 EIARIEG S Mk, ©iid BbrERE 1, 1R RSB 5 ER . LR TE L
Ja S BM. (HA2, AT O 55 Bk i, RILH AERIATE IR

16.1.2 W BEFEIHTE

AN HEREE I, AR S AR R % CHLD 55 88 Ja i Rl i — e ek e
(zombie, ¥: X2 MHEAKIE) , HIRMEAH wait i waitpid. WA Perl Hifi)g
HFAFEH AL fork, M4 Perl e BARKHIX SSARIEIERE, (FUE W RARH & —A fork,
A A OGS BT/, AEFEZ (EARRRAH) Ak L, B SCEl i e ik 2t $SIG
{CHLD} %'} 'IGNORE'. %AW ((HALEZ0R) Mgtk A Cleklell. WAERITL
SEFRRIIE, WTREH AL AT CEEE T, P, AR ZIE— MG SRR R S0 %
HAHEZ NIk

use POSIX ":sys wait h";
sub REAPER { 1 until waitpid (-1, WNOHANG) == -1) }

AR 5 2s AT IR S, R A TG EBE CHLD 155
$SIG{CHLD} =\&REAPER;

o WURAR R 2 A M HLEAT, IR ER A RIS AT 7 RNkl BIANE
WG T RLEEAE ST REMAR AOAE C BERLRAR AR D et (H2, WURAE — MR PR AR BRI, Xk
MEIT S A EOR, B BL— RS BT 2O T — RS 7% URAE RIS T READ AR 2E,  SE XU
BB B, [P IR AE AN R R 2R o S A O AT R

our $zombies = 0;
SSIG{CHLD} = sub { $zombies++};
sub reaper {
my Szombie;
our $Kid_Status;  # fAERAIRHRE
$zombies = 0;
while (($zombie = waitpid( -1, WNOHANG)) != -1) {
$Kid Status{S$zombie} = $°?;

}
while (1) {
reaper () if Szombies;

}

KB AR BRI WAL SR AT SE(E 5. 21 Sys V KU M5 SR AN AT SER), TRFERE, ARG IER 1
TR LA RER) . SR 5AE Perl A 5.003, HZwlfe, ATMITLLAE sigaction(2)
ARGRH T, RO EE AR X RRE BRARRAE o Z R RS AT Bl M2 Nl
Perl , IRIDAEFB ZRARM AN, tWARE ZRESHER. g2, P BSD KRS
(4 Linux, Solaris, Al Mac OS X) LLEJfy POSIX HeA M RGEAR I LM 5, LU
L2 NI Sys VIl 5 20 0 [y S ast B e, i AN H A BATTEE DL R i) 7L

EHWE L, AL IRt Eart, thin,  “MBH” RGMM ORFhal LIBHZER,
% read, wait, fil accept) Wiy —AME S5 W A ERES) . LK IHAEEL, H P
AAS L ZNC T RS A A2 I R 2R E $! ($ERRNO) 5 EINTR R, 1y Han 42
KR, AT RL, 1 XA INT 55, i AR ERES, tin TSTP CRA
Control-Z) m# CONT CRA#UTHMEIRIE) BB E ARG . WREERE AV, WA
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Perl B3I IREFT R s RGURH] . JATEH AL M.

PRATUG A — R, BRI ARG L EAT R POSIX KUK S, Tkt Config HiER 5
Kt $Config{d_sigaction} & hIt. Z ARG A LA AT, KA mRmRgEn
HY4: sigaction(2) 5 sigvec(3), sHEMRM C sys/signal.h H#r#k SV_INTERRUPT i#
SA_RESTART. WIRBNWAN s bz —, fRalesiif nl mk i K500

16.1.3 1S BRI

ST AN IR S KIS RS AT R R E AN TR PR . I BAR B2 Unix R4E (BE AT
il POSIX M~k ALRM 55 RS » MRl PLik PIAZAE R K 1 R 225 R bR 0% — A
ALRM {55

use Fcntl ':flock';
eval {
local S$SIG{ALRM} = sub { die "alarm clock restart" };
alarm 10; # ZHELORD e
eval {
flock (FH, LOCK EX)  # —NBHZEM, HEeHt
or die "can't flock:$!";

}i

alarm 0; I e
b
alarm O; S i U IR
die if $@ && S$S@ '~ /alarm clock restart/; # EHED)

U SRARAE SR I s, RIS T e kAR F R IA], R H AR flock, K24 Perl £E71]
RERE L TS s ER RS BEH LimE— 572 die St —M4h it Hil eval #i3ke .
CXFEROE w47, A28 IR P ZER longimp(3) %k, 111 longimp(3) &I IE R
HERAGHHN ARG, )

FAEH THRERIBISNEBEE ROV R flock E/RIF- & BB SEOU G, B flock il —
AMgIAE, PIHARA R ORGE BE T B S5 5. 55 A alarm O JH T FILXFERIE 0L 15 5 BIIA I 241
WH flock ZJEERZLERILE A alarm 0 277, &A% A alarm, fRAGES D —ME/AME

S5 ARG 0] A BIRIIF R AT RN CATREADWN: Bafh, BaX. M
BATEAEERSR .
16.1.4 [HEES

AR, R GEARAE — LeSCHE AU B R S 5 o IRIFASAR ) Pt 2 X Le (5 5, FUR R
HIGRKKEE T, HMmAGET . Perl (1) %SIG #UH A LIE 5 PH%E, (Hi2 POSIX Bithimil &1
A sigprocmask(2) RGVEH I S8 T 15 S P2

use POSIX gw(:signal h);

Ssigset = POSXI::SigSet->new;

Sblockset = POSIX::SigSet->new (SIGINT, SIGQUIT, SIGCHLD) ;
sigprocmask (SIG BLOCK, Sblockset, S$sigset)

or die "Could not block INT, QUIT, CHLD signals: $! \n";

—H B =AME S ZE T, AR AT LA A O H AT IR IAT 5 T o AEVRAE PSSR OB 55 A
Jeis FPRSRIH A5 5 RS 5 G 15 5 i BEL2E -

sigprocmask ( SIG SETMASK, S$sigset)
or die "Could not restore INT, QUIT, CHLD signals: $!\n";
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I SRR ZE R A =AME 5 AR 5 208, B AKX EATS AL A% . W R Al el 2 1)
UG SHERERE, A ENTRI SR HBA E Lo Tihh, FEIERE T, WA 5 A 2
ZUCGRBA AN (FF: H IR RIEEOF R, W8S 5 TR SRS R 4 AT S

B, HRBATERATE ZIBLERS. ) W, WURRAERLZE CHLD 5 S WA F bRl i,
DRI S AR CICRAFAE) AR Y BHZEJE R L Sl e SRR o AT A IR AE R B SE Rt e
(I, PRI AZAR PR 2 BT AT R AL RE R 2K o

16.2 it

PRULHT AT B MARIE S 24— IPC HLEL, (HZ2 e TANE 38 T 2ERR A AR K&t Bl——iz L
HAbT i S A AR R . 2 DR OB BRI SR L, 0 FLLUR 5340 HERE XA R
IREEH e, AL AN EREAE I . SCPFR AL T X BLR B Al IPC WL BT BCA AOHS -
PG ARTKBAEI T L T4E—FF, SCAFRTBLLLE B AT RO, (0. BRI A fRAF
WD o IR AT S AL e, SO R AR AT AT T

I SCAEAE C200H TR RN I R R OK Z T A5 AN N A B RAE 2K A i L (B
IR SICREAT T AUk, (WEREEE HTML, fRATREIEE S F—G web s ds/eil B
REFRAV R D AR ) EUE W R PTAT 2 3 NAAEAE I FAK B A TR 2 S A Th o WERXS 45 H B 1
WPy AT — S RE B, BURAS AN AT REAT TSR A ACU s IXFEOLE P DUE R SCPFBOR B, AT AE
e AR R, AR SRR L T IR L A AE R IR R AR, IR U AR T LLLEAR
TR 2 g N0 AH [ ST AR 5 ) A2 e o

SO AR G A, EhAE i), [F2E, Al EEMERISS IR S A, ALY HIBLEE IR TR PIX
o] KA E IPC ML
16.2.1 -4 5E

FE— N ZARSINEE L, AR EAR /N O igE G 5 A X B T AR TEAE FT RO ST A ERE PR R . S SR 2k
FEHR IR BEROCAE N7, IS ARG e, AHZ W RAT AT — AR 25 %0, A Akt A it
SRR BRARAE ISR HE R ML 78 A m B 5 A

YN AN LU F SO R A (Bt e -e $file) UESTEBi bR, RN ZE RS 44 A S A7 AE
AR R AL EE CEEIn@UE, 70T, sCEMERE) ZMAFEmR &M SHH =58, “4%, 1T
“ARBEFRSRAEAET  IRBUEZ AR B

Perl [ml R kA E R 10 /E flock(HANDLE,FLAGS) e %, 5 v, ks, Bk, Perl X
K AR LA S5 )Y L7 & AR e 3 B S A s i e WL, DG SRAS T e K B A I o X L6 75
fA] A3 AT AR o Rge FAE T, ARSI RF IR S R 5, tbln System V BL
Windows NT. (WiE4Riz47H Microsoft IR ER T NT HFEE, MARIR A RER A X RS
W SCHE, siF%Ris4T Mac OS X LLRTHISE R R4 —FE. )

BRI, L5 (LOCK_SH #7&) Fiffe (LOCK_EX fr&) o REWIEA “He” mEll,
R RE AT ZEM KT ST B . Bt /2, flock JURSZIL T D& MM BE, Mdtkmsie, H
BRI BUE NSO PP AR R RE R BB 0 5 %S 3R SR MR BUUR LR AR
ARGHEIRE SO IALEE, ELRITAT AT BT, AERICEBUA A e, Woe ik LUs 4
BEAT. U, WOR - ANFERTSRMEE, e R B HRIB e B . AT M
NHRAE A SCAE BRI RN, R4 B2 Aty i) — T RS0

Pk, flock SN2 —ABLZERRA . it il, WERIRANGE BIRPURT 208 3B R SR
TREGAEEE, ERRAENS SRAGEUN 1o T I o SR 26 A2 B Ui, T8 T3 Ot

use Fcntl gw (:DEFAULT :flock);
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open (FH, "< filename") or die "can't open filename: $!";
flock (FH, LOCK SH) or die "can't lock filename: $!";
# ILEM FEHOHSEL

PRAT ORI Sk — AN AR ZE M B, KA 27E flock ik LM LOCK_NB #r&#t T LT o dn i ARA
AES EIRAGHL, B2 IR BURMOF B g AME. T i1

flock (FH, LOCK FH | LOCK NB)

or die "can't lock filename: S$!";

PRER T R IATERE A ob 2 A0 T BRSO I S (HR AR 1 58 AN BORHZSCAFIEATAE /T 1/0
B W BURIOB AL, IR ROZ S NSO L BR A BB ST A SO A AT 4
FERTRELIRZS ? AR 20 T 28 H B2 AR & T AR A I R e H Ay i o i B el B
TR A AL, B s ) At v e BN R A RESRICBE, SRR L AN 2 SR 5

use Fcntl gqw (:DEFAULT :flock);

open (FH, "< filename") or die "can't open filename: $!'";
unless (flock(FH, LOCK SH | LOCK NB)) {

local $| = 1;

print "Waiting for lock on filename...";

flock (FH, LOCK _SH) or die "can't lock filename: s,
print "got it.\n";

}

# AEN FH OB

A NI TR IE BTSN L 2. ARBHIE B0 B U, R P] 3 Skok P A 2 Y I
fik, FREHM A CIEBIEE T, BUMRIES TAEMILIE AL E . AT IR ARA A A5 fs .
ROUREBRIE, ATREAT LUEEE G AR,

BRSO ORI, ARG G SEBr b, BRSBTS SO AR I —— A 2 B0 S0
PR DI IR SCAFREIR T, DA A E RGEIAFNE SO AR o I R AT T A G T 0 S0k 44
WRe SR die HENEAR FRUFGEAUERK . A FInXFE e RER: 7 I can't get a
lock on the file represented by the file descriptor associated with the filehandle
originally opened to the path filename, although by now filename may represend a
different file entrely than our handle does" R/ BivR CEARHUESE T) o HKH—
AR, BLASINER, AEIREEE A close B ¢ P ST A2 Ik FH T T 1% AR BR S 1) OK A
SRR AR R o

IR FHEGHEH e CER TS, REE D RAREITER open RSHLZLE; W/
< WHTIFRE, WUERSCHEAFAEIR A2 R, IRARIT >, IR A B ER A BT S R
NAZAEH sysopen FTIFICIF, IXARIZICIFh n] AFEROE o 2 AT JC it . — HAR LT T T
BN (HIEEAE) » IBAS RIS e Bl HA RS A g . AR LUR BT
e

use Fcntl qgw (:DEFALUT :flock);

sysopen (FH, "filename", O WRONLY | O CREAT)
or die "can't open filename:$!";

flock (FH, LOCK EX)

or die "can't lock filename:$!";
truncate (FH, 0)

or die "can't truncate filename:$!";

# IAEE FH

WERAEHIE SO N A, IBATHRAER] sysopen. SXIRARIEREEHRR, o SRas Tl G g 50
—EATIF T30, HZEBCA THATEE MR, JoaRBGHEE B, AR A AR A A 2R 55 R v A H
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B BB e U b R P SO, IR IRAE CRAIE 1 AR BB -2 iy I A7 24 DR 5 NS A

U AR IHER S B (. R JIAE B e B TP A, gl HAR R A R b B
Ja (EEZRZHD) B (B BN a7 0D B, CGGRAEAEARFR S I3 W AE I 4 PR 413X
MEDL D

use Fcntl qgw (:DEFAULT :flock);

sysopen (FH, "counterfile", O RDWR | O CREAT)
or die "can't open counterfile: $!";

flock (FH, LOCK EX);

or die "can't write-lock counterfile: $!";
Scounter = <FH> || O; # HHEMNiZ undef

seek (FH, 0, 0)

or die "can't rewind counterfile :$!";
print FH $counter+l, "\n"

or die "can't write counterfile: $!";

# P AT ONEAR FA2 R, HR A RIS 00 R e
truncate (FH, tell (FH))

or die "can't truncate counterfile: $!'";

close (FH)

or die "can't close counterfile: $!";

PRASREBE — MRIC BT IS0, T HARTCIESAA — ANt T2/ SOt PRBEMUFZ H — A58
APNT IS A M HEME S AT (RACEATD T AR IX AN 5 KT SO A 0 Y = e e £
PERTFEHIRO HoA 208 (30 Bvs el e XA TTEA JLAME AL VR AT AR — AN SO R i 2 AN S0
1, AT S Sl — A S 2 1K T A — ol B 4 8 26 S A 1 2y b — > kP DA A st 8 TS
SO SR . VR W] ORI 5T ST A 2 A H S B SO o AR 2 ] DA TDRE IS S8 3 AN SC A
ARG LRI, BN IEE N AR Gl e AN T AN TIE 70 2R H SR IR IR 55 4 1 % 1
accept HIEH T,

WRARA A DBM 3CfF, 1 HiXA> DBM SCPRAAT WA BUENLE], 82 M A B s Bt
PRI ZANE I R R R 7. A0, URI DBM PR (R 3 A2 il T RE L9 e ST AF 2 i) 25
KD . M dbmopen o tie i, JedTIFIFBUESRE S4T30 F. WYk O_RDONLY 177
Hdi e, AR IEEAEH] LOCK_SH AHUE. M, {EH] LOCK_EX T 58 s e i HE e Ui
o ClAEFE, AP BN AR OQER S A D

use Fcntl gw (:DEFAULT :flock);
use DB_File;  # JFU2BURMIE, (BT dbo #SAILL

SDBNAME = "/path/to/database";
SLCK = SDBNAME. ".lockfile";

# A RARARE O S BB OO, A o_RDWR
sysopen (DBLOCK, $LCK, O_RDONLY| O CREAT)
or die "can't open SLCK:S!";

# FEFT T Bcdla o 2 i e 2T SCA
flock (DBLOCK, LOCK_SH)

or die "can't LOCK SH SLCK: $!";

tie (%hash, "DB_File", SDBNAME, O_RDWR | O_CREAT)
or die "can't tie S$DBNAME: S$!";
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BUAEAR AT LA 22 O HREE T/ Yohash AT R AR AL PE T o A SRARSE E 105 R FA 080 P2 O AL L
T2l O B B HORE T T RS R, I L2 BRI SREATTAOAH B (R Y-

untie %hash; # WAIAERN 2 SCAE 2 1 O P AR M A
close DBLOCK; # DLAER] DLz A R R it 7

R AT GNU DBM &, fRaf LME I krvER) GDBM_File Sl e 4ie . MaIEmyIf tie £
% GDBM_NOLOCK #pi&, HNZEBEIFERNZIREG —ANH L5 N GDBM 32, i Hik
HEREFN S BEREAS RELEEbe 142 Rl I A T3 FRIRAS o

16.2.2 f533 3T AR

KR PRH] fork QIS 3bRE, JBASHT A HERE WA & SRR GR AR T AT+ T 1 SO0 HISCAF
S i R 1) VROAT LAAR 5 5 S SR A0~ T SO RS o BRI SCAF AL PR st BT T B AS 5 i 1 (1)
BT B A A W IR IR T ) .

N XA R ] T ASSOER R TR — A kR . SRS T RERR AR © 220 T T SO
AR

open (INPUT, "< /etc/motd") or die "/etc/motd: S$!";
if ($pid = fork) { waitpid(Spid, 0);}
else {

defined ($pid) or die "fork: $!";
while (<INPUT>) { print "$.: $ " }
exit; LI i 7 B | E RV

}

# INPUT “UANELEAE UL, T EOF

—HH open FRICT SCAFIIVTRIBL IR AL ORFFRBCIR A E R SCAFAOWIOG T s 3 SO IR
o FT A N UG R BCRAS SCPE I U i) B AT 25 m . RIMEZEERe e g e B SRy eiE 4l 1D,
WFZIAFCLL A SR ABIR Y T — AR a#E 4, AL T IS R
SR AT AR AR A O RE P (Lt set-id  (SID) F/pokic R bie) WF e 2T LS
B AT T30, SRIRIESCIF AL 4 — N ANRE H AT IT SRR ik R

SRV IXAHLEILEA R FH (0 I SR8 AR, B G SRS AR RE S N — AR IR R T 74— AR
¥, WA EHA RSB A M. Ay gl BT v BRI ST AR IR T B RO BRI, 22 R B if
H exec Apli—ANBr R ek Fm i M — AN EL & ER open, system, mi# qx// (xH5)
B B AT —ASB R g, Perl #5843 B 2 0C AT A T FT IF 1 SO AR CRLFE 5 T s 45
¥) . STDIN, STDOUT, #1 STDERR#HEERTESL, PRI AMAT 22 H e AR P 2 [ IR &R
JIT LA ST AR 3 5 — AN BRI (4 73 2 — SR S R Wi D 1) — AN BB SO R FE

open (INPUT, "< /etc/motd") or die "/etc/motd: $!";
if ($pid = fork) { wait }
else {
defined ($pid) or die "fork:S$!";
open (STDIN, "<&INPUT") or die "dup: S!";
exec ("cat", "-n") or die "exec cat: $!";

}

U SRR E A A BT RIS PRI 1 Lt =S Z AN SO RO D ISR, Rt BEAi ), AN fR s 2t
2 —. 2 Perl 7T —ASF Mt (BFEEMERLT) MR, ElaZa $~F
($SYSTEM_FD_MAX) 2R B E . WEARH SO RO H] 7 SO IR AT R TIBAS $AF, %A
bR — AN, AN, Perl mIERGE, JFHAR exec HRETH IR B4k &5 ] o
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T H AR AEFORHRET QU K SRR AT 4, (HZ AR AT LAAE open J1R) %7 IHE AR ) fi K R G A A
G a IR RPN

# FTOF SR HA INPUT FRidATE exec Z[a)n] LA
{

local $"F = 10 000;

open (INPUT, "< /etc/motd") or die "/etc/motd: $!";
}o# EVEHELEH R, MEIHK $°F H

DUCEAR T T A0S LB A 3 G AR WM ST T (0 SCAE ARSI SCAF HIA AT o e T R o T i (AETIR 4%
SCRFRREEIN RS LD A — AN SO A2 MBI SO RRIRAT KRS . WERARINAR e H
sk /dev/fd 5 /proc/$$/fd, B 70 BRI ZR G SCRF i KSCAH R AT 30y, TR AR
AT e AT IXAN k. (P2 Linux REPIAEAT, HI2IF5 AT /proc FIRRAS S IE 7
ff7. BSD Al Solaris =XH] /dev/fd. fRiglf HCEGRKIRG, ME— MRIGRGEER
Do D TSG, FHIATHTHZ A AT ISR AR e brid Bl BAE exec Z 1l f& i 1)
RO, BRJE LR IR T SR

if ($Spid = fork) { wait }

else {
defined ($pid) or die "fork: $!";
$fdfile = "/dev/£fd/" . fileno (INPUT);
exec ("cat", "-n", $fdfile) or die "exec cat: $!";

}

WERIRM AR GESCRS fontl REURAL, Ut al LT Lid SCPFAIRAE exec IR MRS 7o WERAR
Qs 7SRRI LGRS RN 3R, (ER IR A BT RON B UL = A i, X
AN TR AT

use Fcntl qw/F SETFD/;

fcntl( INPUT, F SETFD, 0)
or die "Can't clear close-on-exec flag on INPUT: $!\n";

PRI W] EASIR AN SRR A -

fentl (INPUT, F_SETFD, 1)

or die "Can't set close-on-exec flag on INPUT: $!\n";
P& AT LA ) 2 PR A -

use Fcntl gqw/F SETFD F GETFD/;

printf ("INPUT will be %s across exec\n",
fentl (INPUT, F _GETFD, 1) ? "closed"™ : "left open");

USRI RS H SC RGP 10 SRR 47, Tk SURAIIE STDIN, STDOUT, sk
STDERR {3 P AU, (R AT LSS, LI (R A T4 TR P KR 0 22 . 3 1 0 S S —
ARSI R — A AT A

WERPEHAT IR Perl ‘51, URA[ LU open 48— SCH IR R e i — A SO AN . X IRAS &
PSR4, MR "&=" RHRE RS .

if (defined ($ENV{input fdno}) && $ENV{input fdno}) =~ /"\d$/) {
open (INPUT, "<&=$ENV{input fdno}")
or die "can't fdopen S$ENV{input fdno} for input: $!";
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WRARAERIZAT ) Perl FRIFREE FEF T E— NS S8, AR arI0 T o ARar LURI
Perl [{1 il open ¥ (A2 sysopen mi& =/NSHK open) HIHGRFFTITHT IFEEME R A S iX
LEE . BWIRA — A% N IIX AR Perl F2/5:

#! /usr/bin/perl -p
# nl - FEARATEL
printf "%6d ", S.;

FHER R L& 22 k4l INPUT R 7E exec ZIAIRIFFT IR, Rl DAXFE I H XA

Sfdspec = '<&=' . fileno (INPUT) ;
system ("nl", S$fdspec);

EEEHEIR ThE
@lines = ‘nl 'Sfdspec' 1; # 5|5 spec A shell {Uik

AERR execT A MR, WERRA I fork GRARIRIGSTIFRATT, A 2meT— >
Wik Al fork #% DURAR AR 2 OS8R SO SN AH TR 2 AL AR D SCPFR AT AE P
ANEREZ AL R A WA BEREAIZ AR L, A 55— AN RERE RSO FRET CUPRAE
B WECERTEE, I HPIABEREARANREFRE BUIRSEEH 7o WUEREA R, A eIt a3
BNTLBRER . SXANMRFIEXT TG AR A AT et BRI, SUEIEsE S 5 AR W, e
EZ /ORI AN & L NI €/TR EP Y ST M e o P (E P 6 s B U B o S A I e N G i S B
R AN, AR 72 R EBT AT T A s ST R ER K ST A

fork BAEFFREMEE Unix MBS, el KA €W REARLENAAE Unix/d:POSIX & LIEMisk

Mo JeHIE, 78 Windows 98 (uli# HUBHIIRA) L, fRIATIZAT Perl 5.6 s S A A fe At
X4 Microsoft #4¢ FAEH] fork. R4 fork X8RS Fgl i [A]— AP B2 AN IE A AT
FSEDLR, AR E AL A I L2 T Bl O 2o 78 fork ML, HA SR RTINS ). X
FbE, L

16.3 1B
EIER— NIRRT 1/0 IE, e LA AR R SIS — MRS L B i 44 TE A 4
EIEPIA . ARATREXT I B TE A, PTUABEATEN e

16.3.1 B E1E

W Rgy open WS —ANSHURHREE WIS MEFERS, WA Perl KGRITIT MEEAZ
A RIFFI T ISEORR T — S, KM Perl RREp iR (B Db
), MR I A& i A sl U Hiiat . T 2 i) 8 8 — MRS B B A TR
Jiiis

open SPOOLER, "| cat -v | lpr -h 2>/dev/null"
or die "can't fork: $!";
local SSIG{PIPE} = sub {die "spooler pipe broke" };
print SPOOLER "stuff\n";
close SPOOLER or die "bad spool: $! $2";

XA sibr EREh TN EERE, AT LUE RS (G817 cat) #TE). S AR (BT
lpr) R — N ERE T . 75 shell Zife B, IXAERBITIE B RO RIK L. —MKEAE—4T ]
AR RAN RS, HER R ARG St vg a4 a2 v, EAIMbRHESR AL 5
B2l ARYEER i
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WR—KFEMAEE shell BEMNRERFATE, B4 Perl EHRMEE R4 shell (£ Unix
k. /bin/sh) . tRAR BB, 1 HARA T E--mliE R A M- shell, IBAfRata] LLH
HIFE B — N2 800 AR

open SPOOLER, "|[-", "lpr", "-h" 4 %k 5.6.1

or die "can't run lpr: $!";

Un AR B TR IS 7 IR b S L 1 210 53 b DRI AE, I8 ARB)S ) STDOUT print (1)
AT ZR VGG A TRAS BT RE P AR RN o RIS SRR AR 25 AR AR PP AR oy D iy (7 Al Ak
BRI TUASR A HLMed ), fRATLL

if (-t STDOUT) ({ # SUA AR AR H i 2% S I
my S$pager = SENV (PAGER} || 'more';
open( STDOUT, " | $pager") or die "can't fork a pager: $!'";
}
END {
close (STDOUT) or die "can't close STDOUT: s$!"

}

USRAR A AN S A ER SR S AN K, IR ALEIRSE A B ), IRAE Z W close &, T
PRI ERE P A AR E I E AR BTR H o

T D L] S Bl AR AR SRR 1 5 R K

open STATUS, "netstat -an 2>/dev/null |"
or die "can't fork: $!'";
while (<STATUS>) {
next if /" (tcpludp)/;
print;
}
close STATUS or die "bad netstat: $! $2";

PRIFIEE T LG AE S BLIORE, FTHF N2 A AN E. o AR, fRnf DUR Al -—
ANAER) open B E 4 shell:

open STATUS, "-|", "netstat", "-an" # FHE 5.6.1

or die "can't runnetstat: $!'";

ALIBFERFAR AR I/O HIEH, WA eoliH Z a2 &iE, W4 Perl G5k shell fiixsbs
I

PRV e O 28R R IR T LA R 45 S0 55 4T R — A e Ol — FE R o g

print grep { !/"(tcpludp)/ } "netstat -an 2>&1°;
die "bad netstat" if $°?;

SR SR G AR TR, AERE EATAHE T A ARV — b A7, BBl Sl UR$T T A SR E SO
TR R AT B — Al SR A BSOS A R . KRR IR BEXT BN R A AT S A i35 ), b AR AT
DAAR AR IERERE . AR EL 30 o) A — i N — 10 b3, XA B S Pl B 2 b
RIS AT R, TR RV 284, (HMEE—& 5 CPU fgHLEs b, S ANt ] RE e
CPU ACHIAbAT 2 SR . )

RN R IEAE FEATIZ AT Ak s 2 3ERE, AAZE open FI close Z[A[FATATINZ], 1 HERE#RAT o] g
T2 G XEWE R open 1 close BANHIRFIE. HKE open &AW 241,
A e RS VR IR IR R A T, BAK (RTREIRAT) BHJG I 2 2 e 8l O 78 Sl i A
(1) Perl thA REMEIIX —pi, T iy 2 A A0U& 0 s H 30 R0 TR PATY, A s shell#h
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AP0 o ATATLEIR LU R CHE B A ERE 1) SCERE DAAR IR HPIRASIR M . 2 close e R 21X A
RIEME, AR TE R A —AMEE . R YISEER RSN %M $?($CHILD_ERROR) A% 4 HL i3
. Ntk & close HURMIEAE open IRMI(L—FRELE, WUERGRAE - MEEREHE, Ta
PRIENIZHERG AP PIPE {55, WIRARIEEAT 58 AR IR A%, T 534S Rt RE g Bt A R4t
WS ARSORIENME T .

16.3.2 BE BiE

IPC 195340 —AHEEHUEIIRIFE P RN E CURE, B H 5 BE . SKbr b, ARAGEEREE I E A
—ANE O R WPHE, SR T OMEAT A BUF A ST IR, RAE 2 it
EAREARAT VR I BIAS T A Hofth iy £

FRIXA R GIRACY open AL, REMEH NS Sl 4. FrLL open M —ANSHUE I
ki -1 B " B TR AR B OO B IE R N A s . R — AN fork Ay
A—Ff, open BREAEAHERE BR[| FREFEBERE ID, TiAE FHEREELRM 0o AN ANAKIFRIK 7
[f/2 open 4 M SCAF AR A T AR ACHE R FRAT A o 00 1) 1 R g R S8 B i L B2 4 B A
STDIN L#244 STDOUT L. HEiit, WRIRH |- FIF A “Hhi 2] 8w, Ak ar Llb
T TFIEA SRS E,  MARM PR AR e STDIN B4R R Se i .

if (open(TO, "[-")) {
print TO $fromparent;
}
else {
Stochild = <STDIN>;
exit;

}

WERARIT =] 4T9F—A “SRA7 EE, R AVRAT BLAIAS SO AR O, il Le Bl st 2 1R 1)
HEFEE STDOUT 511:

if (open(FROM, "—[" )) {
Stoparent = <FROM>;

}

else {
print STDOUT $fromchild;
exit

}

AT BT SR ST F MR ST shell. JREUE 4 F
AT RE AR R A Shell [RHAERT A i fn & 2 0 SCHF44 BTG 7. I RAKIERT Perl
5.6.1 LA EHORA, RATIAI open H9% ZHUL SRR R

P AR B SCIHAT FFROBIR b T 76— A BURAY UID 30 GID FHfsATHF— el i . 1
fork thokif) UL B FTAERTAS FRAO VT UL, AR % R MT ISRk e, IR A S AT
¥ B SRR AT I 30 o ifr & Z S . I REROB) T 0T WAL S~ =3
“HEATRB LR U7 i & RIS .

OYBHOSCIT FF A QU I TEREAL EOR 1 CL RO o 7SS A S ] 2 e S B3 e
P AL SR T ARG T, BT 1 A0 IE R LA L
Unix 1) tee(1) FUfF. {ERFIN 5 5b—SIMEME CRATEA I FRRLZ ) ERAI0H %3
) 047 300 2.

tee ("/tmp/foo", "/tmp/bar", "/tmp/glarch");

while (<>) {
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print "$ARGV at line $. => $ ";

close (STDOUT) or die "can't close STDOUT:S$!";

sub tee {

my Qoutput = @ ;

my @handles = ();

for my $path (Qoutput) {

my $fh; # open ZYIHAIXLL
unless (open ($fh, ">", Spath)) {

warn "cannot write to $path: $!";
next;

}
push @handles, $fh;

# FEQHERER) sTDOUT HLEHTJTJF Hik[nl
return if my $pid = open (STDOUT, "|[-");
die "cannot fork: $!" unless defined Spid;

# FETHFEE AL STDIN
while (KSTDIN>) {
for my $fh (@handles) {
print $Sfh $ or die "tee output failed:$!";

for my $fh (@handles) {

close ($fh) or die "tee closing failed: $!";

exit; # ANIETFHEFRIR 0] 2] TG IR
}

PRAT AAE T A T I AN 507, Tt FLAE AR A B O JBOUR A B AT 2 A s o LA IR
AN EHTIT STDOUT e, JFHAE TR SRR CEUAZ STDIN) Huisds, Rin
I R i R A R LT PR — A BR

KRR 73 25 FTIT S B S BB 50— MR N R SRR s b i P i, e R
Hop e s Bt #) STDOUT. i Perl 1145 printf (H2%4 sprintf. IA/RTE Z I
KRS SR -0, EAIE Perl (e %L, A ESMR AT 4

badfunc ("arg") ; # TMD, Hi!
S$Sstring = forksub (\&badfunc, "arg"); # O IE T R R
@lines = forksub (\&badfunc, "arg"); # MVERSL AT

sub forksub {

my $kidpid = open my S$self, "-|";

defined S$kidpid or die "cannot fork: $!";
shift->(@ ), exit unless S$kidpid;

local s/ unless wantarray;

return <$self>; # 9R H O PR IS i G ]

}

FATAREVLIX A Mt s, — MRGBIISCAF AU T RESEAR— aio (R ACRIREARIG T LR &, B4
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AN 5 5 A0,

16.3.3 X [H) 38 i

SUELE R IR, ] open 54— S ST E IS HATRES, ERXURIEIIZE A/ FHiX
725 B AT AN -

open (PROG_TO READ AND WRITE, "| some program [") # 5!
[[INER U S IFSSTRE AR S T/ e rekiot i SURZA LIS
Can't do bidirectional pipe at myprog line 3.

open KREA VIR AT, IO FMGEAR A 2 S EOEBL  BRARRAER Db (HZWER IR YE
T AR IAE AR ER) IPC::Open2 FERLIER, HIIXAMibe: > ff) STDIN A1 STDOUT
BiEMANEIE. A —4> IPC::Open3 B T =i I/0 G&fevrirfiizk vty STDERR) , {H
RABEH AT BN select fiEPA e 5 L2 10:Select Bibk, ARLIEFE/RB BT
Perl IZZPHOAIASRAE (LI <>, #—17)

Mg AME open2 (5

use IPC::0pen2;
local (*Reader, *Writer);
Spid = open2 (\*Reader, \*Writer, "bc -1");
Ssum = 2;
for (1 .. 5) {
print Writer "$sum * $sum\n";
chomp ($sum = <Reader>) ;

}

close Writer;
close Reader;
waitpid(Spid, 0);

print "sum is S$sum\n";
PRIE W] LA E B30 1) A -

my ($Sfhread, $fhwrite);
Spid = open2 ($fhread, $fhwrite, "cat -u -n");

RN TR 1) e B A AR /O QRS S BORUR K B o BIAE PR (0 HH SCPF AR S B Sl Br
1 CREARMOZEE S ) 5 SXFE D — S IR ERERE 8 S N s B AR i) et EL 38 AR i e R iR
[FIXHE KRR o AE—LERFIRAO TS DL TARIREIZ, be ATBIEEE MR T aAT, i a2 il B i
ANTHAT o AEGE TR I LA fir 2 R IX BT, DRI AR I, BRARDR B St X
TSI At R R o PR i m HL R ftp XA RS B AR P B B BRI, RO
MASAEETE EfdrgEnt. M &E A tty s EIXAaT.

CPAN L[ I0:Pty f1 Expect Biden] AZEX 7 B, RO A3 EIER thy (SEfr b—A
B tty, Ak FEESRMER R o EATIEURET AR ECH A R 2% AT T AS FE A SOIR e
o

WERAFACIR R 73 BB LA BERE T HARE E I REREAT SR A3, IS AURANREAEH] Perl ¥mim i
RN, PO HSE OO Pl . PR EAE P MRZ 10 pipe BECRT, REANEEL— AT 1

e e
pipe (FROM PARENT, TO CHILD) or die "pipe: $!";
pipe (FROM CHILD, TO_ PARENT) or die "pipe:S$!";

http://www. pgsqldb. org/twiki/bin/view/Perl/PerlICommunication?skin... 2006-01-16



BEFEAE S < Perl < PostgreSQL P [H Page 16 of 26

select ((select (TO CHILD), $| = 1))[0]); # HBhRE
select ((select (TO PARENT), $| = 1))[0]); # Azl

if ($pid = fork) {
close FROM PARENT; close TO_PARENT;
print TO _CHILD "Parent Pid $$ is sending this\n";
chomp (Sline = <FROM CHILD>) ;
print "Parent Pid $$ just read this: “$line'\n";
close FROM CHILD; close TO CHILD;
waitpid($pid, 0);

} else {
die "cannot fork: $!" unless defined Spid;
close FROM CHILD; close TO CHILD;
chomp ($1ine = <FROM PARENT>) ;
print "Child Pid $$ just read this: “$line'\n";
print TO_PARENT "Child Pid $$ is sending this\n";
close FROM_ PARENT; close TO_ PARENT;
exit;

}

EVFZ Unix R4 L, IRSEES BRI pipe T8 F R SEIAC 7~ BERE 2 18] (14 X T30 TH
socketpair RGIHHATE R — G P ERAHSCHERRSRAL T XUm i BcHE . BrEL, B T H S pipe LA
Ah, AR LA —4> socketpair.

use Socket;
socketpair (Child, Parent,AF UNIX, SOCK_STREAM, PF UNSPEC)

or die "socketpair: $!";
# BF ik perl ZRURIEFESCIFAING

my ($kidfh, $dadfh);
socketpair ($kidfh, $dadfh, AF UNIX, SOCK STREAM, PF UNSPEC)
or die "socketpair: S$!";

fE fork ZJ5, HEFECH Parent ffh, RJFilid Child AlNES . [N TERSCH Child £
Wi, #Filit Parent AR .

U SRAR IEAE S OB TR 92, 10 FLA DR DA AR 8 SO K8y SEBL T Ao LR R 55, IS4 4k 3
W AR S B IX e ) \JF BAT L 0 TRLE H K devk 19 CPAN ik, (ZARERME “Bf7” i3k
Beefimsizk. H

16.3.4 & E1E

—AM A GEWER FIFO) JEAF— AL EARSCH R Z S AR LS. “arda” &
B4 TAAE T XX RGET, SEbn Bt A ST R G4 722 1] s MR SO, TAE SO )
AIEREAE, AL TN AERE G ARATRAX Unix ER7 TR, A ARARER AT
open) . A EIE R AR — MR ITINET C .

DR ARATIE — A BEREA— A T R RE RIS, I AFIFORAR T (H . Ui RARITIT—AFIFO, 1R
R HERE 2 B ZE AT E R0 i A ERRAT I e ke BRI R — AN Bt RSB 4T 0T FIFO, JRAE 2 —HIH
FER R -- R ZTRER 6

LA a2 EIE, A POSIX mkfifo pfi#-- it 2 iR e POSIX R4, 1E

Microsoft R4t I, fRatZAEE Win32::Pipe #ilh 7, REH L TR EEIEMR, s EEald
e 4AE.  (Win32 HI AEATM A —FEH] pipe Qg4 E1E. )
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b, R ARAERRY . signature SCAFFERE BT AR A AR IR 3. 54 B e A
AR, RIRTET IR —A Perl FEFFESEAE, A B H I (5402 — AR ) 0 S 7 A
T BURRRMATEATRLR (RIS EERLRE, BRI, finger FUFAESE) WEE MIRAN SO R
RO, AR AR S 5 IR IR HA — A 10 4.

FE NI, A MEHAR D W -p SCPEINR SR AT () 17 AN BR 7341
) FIFO. (JE: 54 MNHBREARE DRSS A4 1o B4 R EAE, s
-p STDIN. ) Wik FIFO #eMhBR 1, M2mtBeaAT B di i T2, L ERAHEIXA B AR R
WERFAMEH LA "> $fpath” BXH) open %k, IS 2UAFAE—MUNPT R G AF: WERAE -
P MKATIT A 2 MBSO R T IR A g e AN B A — S [ S0 BT A RefE
"+<s$fpath” B, FWITIT—A FIFO HI T35 2 — AR IT CAXE FIFO 30 o it
il sysopen Jf H2H% O_CREAT Fris, FATwT LU ik W g AN Q3 SCA A8k o I il 7o

use Fcntl; # A sysopen
chdir; # A2 H sk
Sfpath = '.signature';
SENV{PATH} .= ":/usr/games";

unless (-p $fpath) { + AN AEE
if (-e ) {  # TR
die "$0: won't overwrite .signature\n";
} else {
require POSIX;
POSIX::mkfifo (S$Sfpath, 0666) or die "can't mknod S$fpath: S$!";

warn "$0: created $fpath as a named pipe\n";

while (1) {
# R A SO T R JU)3R H
die "Pipe file disappeared" unless -p Sfpath;
# R AT PHZEAT BRI e
sysopen (FIFO, Sfpath, O WRONLY)
or die "can't write S$fpath: S$!";
print FIFO "John Smith (smith\@host.org)\n", ‘fortune -s;
close FIFO;
select (undef, undef, undef, 0.2); #IEM 1/5
}

KM R IR A A T 48 B — ML B E A4S T8 .. AR 5 PRI LR
FHXATIT FIFO, T3 10 BT 58 IR AR B B, B At A s ki% end-of-file, PIOAS Ak
FECZLMA DT o BATE el R, B EATRRURE R P iE S A E LB w28, X
FEA RELL A B o B BRI end-of-file.  Ciff HARATEAHOIIIEEAT? D

16.4. System V IPC

A NETIR System V IPC. ‘g LLITfLAGHTIAM, MM 530 RS E T R DA 1% 1 40 728 Tl
S RIEC 2 BN S 44, IF HIRHH H CRIC H OB, IRIRGUE B A 2808 75 2
ipes(1) EHIBLERR TR GIF A iperm(1) MR EAN], BAFRERREAZLE LA LU A
H L IR

AR, 21 Sys IPC R LA ik . =l IPC X BRI Ay, (55 HT A
HE . X TALIEHE, HArEs v e gL, i R . 0 TS S AT g, FHC
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PERG U o X THE WA -- IR U WERIRI RSk, HBE IR mmap(2) Bif,
(#: fF CPAN L&A Mmap B, ) (HZIXEESLIL R N RGN . 1 H e R 5 25 /N
L2, DUl Perl N mmap(2) BRI 5 A E R Be e . HS9 ) i mmap
(2) MR, g2 Wr 208 Le 5 XA 22 S G, Ui 1 OO el i b S F IR e “ SR b 2
177 (BN “G— R O MRS L —Sk 8, &, AbATHHRAT%ENTE 1 i 82 L
FERADATAE AR PG UAFIE B, ARG FT Tt OB ] Sys V IPC 3 HAS IR I A Al Al 12 2004 F g 3%
EHAE

N —ANNET, BN T8 SRR — AN L N AR A EHI Ui . Sys V IPC X%
A LLLE [l — & VH AL ASAH DGR R 2 T 2, AN TS P T8 R gl £ K8 R 6 A DA 2 T 4 B T [ 75
Pie N TRRUFZ AR, BATE W HRN IS - AME 5T, (G wRES RN OE - ES
SIS — AT s A s — A TE, i HSERs b, Xt CPAN L) IPC::Shareable #
BT I )5 AR BRATTARAE IX LR FR AT sl s R RV AN, W R X5 54T, ARt nl LAR)
JLF SysV? IPC ME— Mtk si: ARATLAZEREAME SAT 4 AT IR T 40E, sir el — A oe—
B, X — AR IR A . )

B MAORAEGRIGES S O E B = N B, R el (S S X . XA R AR =
W, FTUAFRATPEAE T ) B e — N %KLl . IPC::Shareable B iE—3, 0% Gk —A
tie #Z 11 HL,

N s HisgtT, BHEWRH A Control-C s AH 2 HI R PU£ 1EE

#! /usr/bin/perl -w

use v5.6.0; #0505

use strict;

use sigtrap wg(die INT TERM HUP QUIT) ;

my SPROGENY= shift (RARGV) || 3;
eval { main() }; # Z[E NI DESTROY FkJEH
die if $Q@ && $@ !~ /~Caught a SIG/;

print "\nDone.\n";

exit;

sub main{

my $mem = ShMem->alloc ("Original Creation at " . localtime);
my (Q@kids, $child);

SSIG{CHLD} = 'IGNORE';

for (my Sunborn = $PROGENY; Sunborn > 0; Sunborn--) ({

if ($Schild = fork) {
print "$$ begat $child\n";

next;
}
die "cannot fork: $!" unless defined $child;
eval {
while (1) ({
Smem->lock () ;
Smem->poke ("$$ " . localtime)
unless $mem->peek =~ /*$$\b/o;
Smem->unlock () ;
}
bi
die if $@ && $@ !~ /~CAught a SIG/;

exit; # TR
}
while (1) {
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print "Buffer is ", S$mem->get, "\n";

sleep 1;

}

N2 ShMem? &, At LIREPHIMATE . AR DU E R R P R R, st elE A c
ST, (RGN R ERF R require & HBIMIXNAS IPC Bk LUG 21
FrAER) Perl iR L2,

package ShMem;

use IPC::SysV gw (IPC PRIVATE IPC RMID IPC CREAT S IRWXU);
use IPC::Semaphore;

sub MAXBUF () { 2000 }

sub alloc { I AR R
my Sclass = shift;
my $value = @ 2 shift : ' ';

my S$key shmget (IPC_PRIVATE, MAXBUF, S IRWXU) or die "shmget: $!";
my Ssem = IPC::Semaphore->new (IPC_PRIVATE, 1, S IRWXU| IPC CREAT)
or die "IPC::Semaphore->new: $!";

Ssem->setval (0, 1) or die "sem setval: $!";

my Sself = bless ({
OWNER => $8,
SHMKEY => Skey,
SEMA => S$sem,

} => Sclass;

Sself->put (Svalue) ;
return S$self;

}

TR 7. get il put JiiE8ifEgirIx, H2& peek il poke sy, PHbE AN
LA BT LA I I A Be FH—— 3R RBR R — M EUE I BAF R —Me ol 8dE, IF By
A A AT R AR I R A 20T L BB BORFRIPEE ) while (1) fEH RLABOXLE TAE, A
S5 WM IRAE IR 3EB B R A, A5 IR B AN T e R TR, I LT BB

sub get {
my $self = shift;
Sself->lock;
my Svalue = $self->peek(@ );
Sself->unlock;

return S$value;

sub peek {
my $self = shift;
shmread ($self->{SHMKEY}, my S$Sbuff=' ', 0, MAXBUF) or die "shmread: $!"
substr (Sbuff, index (Sbuff, "\0")) = "' "';

return Sbuff;

sub put {
my $self = shift;
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Sself->lock;
$self->poke (@ );

Sself->unlock;
}

sub poke {

my ($self, $msg) = @ ;

shmwrite ($Sself->{SHMKEY}, S$msg, 0, MAXBUF) or die "shmwrite: $!";
}

sub lock {

my $self = shift;

Sself->{SEMA}->o0p(0,-1,0) or die "semop: $!";
}

sub unlock {

my S$Sself = shift;

Sself->{SEMA}->o0p(0,1,0) or die "semop: $!";
}

B, WHETHE AT ES, XRE N R RN, FRATAT LT TORBOR S AF AN S N B R 3L 5=
WAFRE 54T . A0, e eI aEF &, HmiRARGAH ipes Al iperm (8 — &
GUERLDL) SRMMBREAT. IX WL N AT A FRATE TRE R RS L vt T U5 5 B e Bl A1 10 ) 2B ) Ji )
EIB A Bzt kg ds, SysV IPC XM E A BegoR I, I HIAIA AT LRG0 .
sub DESTROY {

my $self = shift;

return unless $self->{0OWNER} == $S; #3010 B IR
shmctl ($self->{SHMKEY}, IPC RMID, O0) or warn "shmctl RMID: $!";
Sself->{SEMA}->remove () or warn "sema->remove: $!";

}

16.5. BT

PTG M IPC HLHIARA AR AR e B RS R G 7L BRI
IR CRUAEA SO AT AEN LSS 2 a1l 5 NFS XA FLEIE =, ERAEVFZ NFS
S AR 2 A PR RIS, IXRE SR B AN AT REX SCAFREATIF AT T ) XTI AT H A ) 43
W, BEFRBIFNING REEET R BSD BRUIN, (HE MR A&7 2 AR Unix
BET, I HBUEGRILF o] AAE ] EAEAR AT BE ] B AE RGER B . WERIRIONLE: B8 &7,
TR A AEUASE ) 306 X PR gl 2 il 380 G B0 PR JBRASE

MR, AREEAT LU R (R TCP ¥ tn] UE A EEik (5 UDP ) o fREL 1T LU

%, PURTIRIARG . AN W7 MR IS5 T LM bR &8 TCP, I IRAT IR
KA X FPR NI R TR AR B, AT RAT OB R IE, (AREIFAR
BRFAHIBLAS . EEC I AR TN, email F1 web JI%E, # LT 25l T TCP £

T

PRIEAEASFITG RN OL FARSEIALH] T UDP. AR RARAIHL SR U5 1) TP B — 5 WL, e Ix
[ty DNS H45#% &i%—~ UDP (iR ECSE) IP Hubk. 4 SR ARAR G R BRSO BRI, 84 fikthn]

LLH S UDP. #didk bt TCP SHAFF 2N EAIAR I FIEER ;. Batg i, eI AKSITHIE
ERES KRG HE UDP [AFEthEkZ TCP St m itt, IXHE el S IE S LeARAE P2 54T

PN, 2 Hok, B IR, B R RIS B R B P SO s B R L AU AR (DNS /X

B Kt
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A AR, (AR W, R DMEH Unix sERT, (R AR T A MBI, G2 iR
GESCFFR AL AR T TP (P, ZIERE IR LeH )y i) S NS E TG, (R BATTR R
SME AR EA

Perl FLinAbFIE £ FRIREON C T e N R G A 4, AESEAALEO, HRA = 5%,
Perl (ISCAFAIIA C HISCAFRRIE T IO TAENUEIA s 25—, Perl C&AHE R 7RI, Fr LUK
AN EALEIXAME B S I UERBOS T 5 ER PRI R G PR 5

21 Perl RS ARAT —AN 0] & AT 25 A PR AR BB A A 3 e R B, TR 25
WA RINE . MRZHARGHA - FF, SRS ARG HIE IR I 2 4L 3 M 2 i bk o]
undef, AL ISk PRIHAS 2R 28 oy K R [FMER AR EE LN, UM W R AR AL — L8l 20 e
1 ENTBAS KR R AR S o SR BB s $AF_INET = 2 [0, fREiREE iR
TN RBRI T o — DNEAFRITTE A BAELLD 2] Socket Fblnla & BAE — L4
I0::Socket #ik, EAIPHSAEbRAERSISR . XL UG I 1 B0 55 s 2 i Jr o 1K) 25 ol
AR AL T RO REM L, IR TR VAZ S F AT S (ANEEIESS IR 55 A R
JREUIN =T JFRATIH R D

#! /usr/bin/perl -w

use strict;

use sigtrap;

use Socket; # ok I0:Socket

IEA A Ay BRI — A, Perl AREEARIY C PRSIV IRHER 2 RGHFIE, 1 HA R R4
TSR R TR Prblde 2 e i) Be Mkt RS d i TCP Al UDP &8 P #ft.
W RARA AR RIS B BRI B B S RIC A AR M R S b, TR & RGC R ]
FERIWUFAR S WA AFEAH SR A HERE 2 [ T A K Unix B2 A AL IS T I I SO RA T -
CIRRf, ARATRAEVEZ Unix HLEs EAORLE NG -- S B /R AHLK recvmsg(2) T ut. )

TR AR AT — AR AER BB IR S5, LeanmBer, B, W4 k%, FTP, Telnet, Web %%
%, MAAHNEILG, REHHIA T CPAN Bibk, JyixieH v 4] 78 s s
Net::SMTP (s Mail::Mailer) , Net::NNTP, Net::DNS, Net::FTP, Net::Telnet, f1%%
Fh&FER) HTTP AOCIHBE . A¢ CPAN LB, IRATREEAFR — P LT M ZEH IPC, 3+
TR WWW RS, DL+ /N IR &5 d A~y 4 dE R

FEREJE I —TT B, FATE YR LA R B2 7 FR 45 28 10 1, AH 2 FRATTAN S5 B A FH 1) ok B st 2
IR, TR IBRESS RN T AR 2 — L LR AR 4y -

16.5.1 MK P igfe s

N RAR T AR ] e AN R ML 28 0] R ] 5E ) 28 7 - AR 45 2l i, B840 T B I M s .

TR AT B A TCP SRS 2 RN TCP %/ by, e fa] B0 )y V223 5 24l FH AR vE 1K)
10::Socket::INET #ith:

use I0::Socket::INET;

$socket = IO::Socket::INET->new(PeerAddr => $remote host,
PeerPort => $remote port,

Proto => "tcp",

Type => SOCK_STREAM)

or die "Couldn't connect to S$remote host:$remote port: $!\n";

# R R IE R R,

print $soket "Why don't you call me anymore?\n";
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# IS HIZE i ) [
Sanswer = <$socket>;

# RIRES R Jr 2B

close (Ssocket) ;

U SRR AT LA R 1 5 A I5CHe, O HLRURZE JUAt A T e 1R 3 B, I8 XA R 1) 4
IR

Ssocket = I0::Socket::INET->new ("www.yahoo.com:80")

or die "Couldn't connect to port 80 of yahoo: $!";

W RAF HFEAR ) Socket B

use Socket;

# Al AEREY
socket (Server, PF INET, SOCK STREAM, getprotobyname ('tcp')):;

# IR Em AL 2% 1 ik
$internet addr = inet aton(Sremote host)
or die "Couldn't convert $remote host into an Internet address: $!\n";

Spaddr = sockaddr in(Sremote port, Sinternet addr);

# I
connect (Server, S$Spaddr)

or die "Couldn't connect to $remote host:$remote port: $!\n";
select ((select (Server), $| = 1)[0]1);  # fIHFad&n

# T RIE SR

print Server "Why don't you call me anymore?\n";

T HOZE B PR W) S8
Sanswer = <Server>;

# AHSEZ A EERE

close (Server) ;

U RARAER G ARy (I, XISt o] LA 21— A end-of-file, AIdRiCZREWBIOR A%k
s, R shutdown RGEi FH AT G-

# AP RSS2 S A
shutdown (Server, 1); # F v5.6 B Socket::SHUT WR ¥

16.5.2 P25 AR 5525

T TR MR T AR i N RIS A o W AR FRTER 1O::Socket: :INET SRR SEHLEA 24 i 5L 1)
s

use I0::Socket::INET;

Sserver = I0::Socket::INET->new (LocalPort => $server_port,
Type => SOCK_STREAM,
Reuse => 1,
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Listen  => 10)  # B{¥ SOMAXCONN
or die "Couldn't be a tcp server on port $server port: $!\n";

while ($client = $server->accept()) {

# Sclient J&@THtE:

close ($server) ;

fRIERT LAHAG)Z Socket itk 5 X L 4 7 :

use Socket;

# BlEERET
socket ( Server, PF INET, SOCK STREAM, getprotobyname ('tcp'));

# A T AR DA i 45 A
setsockopt (Server, SOL SOCKET, SO REUSEADDR, 1);

# IR A SR bk
Smy addr = sockaddr in($server port, INADDR ANY) ;
bind(Server, $my addr)

or die "Couldn't bind to port $server port: $!\n";

# AR UTIBAL LN\
listen (Server, SOMAXCONN)
or die "Couldn't listen on port $server port: $!\n";

¥ B AR (I b
while (accept (Client, Server)) {

# AERTR IR i % e B

close (Server) ;

BT EAET AL bind  (FFE) , (HIZIRSS BT EIX A BAIIEE G HhE S I
INADDR_ANY, &R % i n] DL R v I R g4z 10 ok, SRARARE @ 4 A% 100 (Hetn
— AN LEE B KBNS, IR A ML Bl . (R P R el DUX AT, AR X
2T e )

U RARARSITE A LS AN R ARG, fn] ARSI ] getpeername. X FER [~ IP b
fik, ARATRAA S ERESR T CWERRRE

use Socket;

Sother end = getpeername (Client)

or die "Couldn't identify other end: $!\n";

(Sport, $iaddr) = unpack sockaddr in(Sother end);
Sactual ip = inet ntoa($iaddr);

Sclaimed hostname = gethostbyaddr ($iaddr, AF INET);

AT BT LU 25, D% TP LBk AT 5 AT LS e AT B ) 4 2 e B AR e AT TAR
FAE . TSRS L, SIS —ANT7 [ PR e — K

@name_ lookup = gethostbyname($claimed_hostname)
or die "Could not reverse $claimed hostname: $!\n";

@resolved ips = map { inet_ntoa($_) } @name_ lookup[ 4 .. $#name_lookup 1;
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Smight spoof = !grep { $actual ip eq $ } @resolved ips;
— H AN S R SS aRAHEG, AREOHR S5 At AT LU RN 2 ) s AR EAT 1/O. AN ERDA R AR
S MRS, BT LS ANREAE S R H A %) i AT SR B IS5 1. A TSRO e dn — %%

il sy, VR IRS A b fork N E O BER A BRI BDR NIBHE . Rt IR 55 23 TG
fork, s#EfE select REPMAEZ N I LB EH] 1I/0. )

REQUEST:
while (accept(Client, Server)) {
if (Skidpid = fork) {
close Client; # SCHERE IR PAIAN FH B A A
next REQUEST;
}
defined (Skidpid) or die "cannot fork: $!";
close Server; # FUERESC TG H B A AR
select (Client) ; # FTEDFH BT Gk 45 A AR
$| = 1; ¥ HBIkHT

# PR ) e RS 5 % P i A AT T/0
Sinpu t= <Client>;
print Client "output\n"; # B STDOUT, —FEMZRTY

open (STDIN, "<<&Client") or die "can't dup client: $!";
open (STDOUT, ">&Client") or die "can't dup client: $!";

open (STDERR, ">&Client") or die "can't dup client: S$!";

# BT A, A

system("bc -1"); # IEARATIR R ZR DG, HEEASEIRYE shell
print "done\n"; # AIRIE LR 2 i

clase Client;
exit; # AP accept!
}

ARG #8 AR B IERH fork Fofg— TR IEFE ST DL— R BEVF 23k —— R
B L2 RERE . (RATAEAR PR BIX L H . O BMERA fork, listen & v H
SOMAXCONN Gl & & AAECE 2 A R ez, AP — 238, AN AZ— R
IR AZ . 4354 H IR S5 25 R A AT G B e T2 4T 45 R T Pt (FF Unix 55 20y
"zombies" EILHEFE) , WUIEARIRBLSBUHRMEREE . 78 “f55 7 — TR REAPER
RAG 2 R X L S, s /R AT LUR(E $SIG{CHLD} = 'IGNORE'.

EIEAT Hoft iy A 2 f, RATIEARMER N TS (LRGSR BRI 2% i b o AT N
STDIN A H'E 3] STDOUT [ &4 i) LA e i (LA AR —— W R 3 e, X
Ay A LG AR B i SRR —— R Ry 5 ity O RR A TR I AE. exec YEIAM A 8K T

WMARARE AP RS54, RATRZVEBARAE A -T FCLHT S e fr, R Eq 1 izqT setuid
B setgid WIXFET o XA FEAALE RS 25 AT AR AR RLSAT R Y (Lbanprf CGI i

A R R, PO EWD TR BN N BRI RGN . S5 =58 Rl A e s
(MK TERCE 2 A0 AR R .

5 IR R I GAT NSNS S VF2 PR WA 8T %t CRLF, g R LU 2 Fy
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WokE . M\015\12", ¥ "\xd\xa", sZIEFLLE chr(13).chr(10). % ik 5.6 [
Perl, ¥ v13.10 B —FRI7H. (FEFZHEE L, RIERTLLH "\r\n" £/~ CRLF, At
R Mac E#RE, AZEH"\\n", FA7E Mac | "\r\n" [ CEA R ! D VF2 B 1M TR 52 bR
AR EA "\O12" [ AT A AT, R DRk TR R S 0 e AT ) AR P AR B AT
IR AR TEIR ™4 . (IAE LA RATRELE AN TR AT ..)

16.5.3 V§ Bf&i%

AR, UDP il i Dt R n SR A, DA B AR UE T B 2 % UG 4 R 21 ik —
—EHE L RAROEN R R A . AT UDP FRICA v SE 1 E i i X (Unreliable
Datagram Protocol) .

Ak, UDP &t T2 TCP Frstfy ML, QFE[RI ) —HE H 0 LN el 2 50 #kiRe s (i
WAERIIAM TR o IR H QRGO AT FEMEIF HIT G4 7RI R R & T R 5, AR
RENIZAEH] TCP. (ffl, @Al fikR—A TCP BCH: TSR, (U a R AR o] LU VR 2231 B M
(K ED X5, R REES,

ANEBAY, FlZ—A UDP P MHl . e 5Ea217 AHLES Y UDP I ia)sg HBeHE, Wi
AT ERAT AN, E SRR BRI T iR LR . (U W RIEAMT,
M 2i24T ifconfig -a A IEMAM) FEibhl. ) ASEFTATHLESETT T T IS AIRS:, U HIEEBT K
B S, AFJE TR AR R AL LA S 5 R IR N 28 - 1 AT AR % —A 4 P iaesl, Re
YOI . 3R PRI AN IS RME S 3 1900 “ELSK IR L. IR 2% 1970 4 Fil 1900 F2
IF] PRI IR SR J5 A A% 45 localtime 5% gmtime ## k3.

#! /usr/bin/perl
# clockdrift - HHABRGMN BT LR

# WERBA S, T ke A AT
# SEAFL . SHPUTIR IR

use v5.6.0; # B R
use warnings;
use strict;

use Socket;

unshift (@ARGV, inet ntoa (INADDR BROCAST))
unless @ARGV;

socket (my $msgsock, PF INET, SOCK DGRAM, getprotobyname ("udp"))

or die "socket: S$!";

# AL BRI T EXA . Aot FATAT HAR LS .
setsockopt ($msgsock, SOL SOCKET, SO BROADCAST, 1)

or die "setsockopt: S$!";

my Sportno = getservbyname ("time", "udp")
or die "no udp time port";

for my Starget (@ARGV) {
print "Sending to $target: S$portno\n";
my Sdestpaddr = sockaddr in(Sportno, inet aton(Starget));
send (Smsgsock, "x", 0, S$destpaddr)

or die "send: S$!";
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# WP RSRIEIE 1900 AFLISRLAFP IR 32 A7 (A

my $FROM 1900 TO EPOCH = 2 208 988 800;

my $time fmt = "N"; # JF He U g ik AL BE

my $time len = length(pack(Stime fmt, 1)); # ATATH TR W LA

my S$inmask = ' '; # FEHT select XHSAIHITH,

vec ($inmask, fileno ($msgsock), 1) = 1;

# SERPE RPN B

while (select (my S$outmask = S$inmask, undef, undef, 0.5)) {

defined (my $srcpaddr = recv(Smsgsock, my Sbintime, S$time len, 0))

or die "recv: $!";

my ($Sport, $ipaddr) = sockaddr in($srcpaddr);
my $sendhost = sprintf "%s [%s]",
gethostbyaddr ($ipaddr, AF INET) || 'UNKNOWN',
inet ntoa($ipaddr);

my $delta = unpack(Stime fmt, S$bintime) -

SFROM 1900 TO EPOCH - time();

print "Clock on $sendhost is $delta seconds ahead of this one.\n";
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