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1.1 HEZah&M?

you should think of “free” as in “free speech,” not as in “free beer.”

— Richard M. Stallman!?
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1.3 B oM EEF X

Linus’ Law: Given enough eyeballs, all bugs are shallow.

— Eric S. Raymond?!
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1.4 RR&AEH

Linuz will do for software what the Internet did for networks.

— Sam Palmisano at LinuzWorld Ezpo 2001117
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1 JSP AR A #EA MR B L A 89 Java #AHF o Apache B AT H
&9 Jboss & Jakarta-tomcat S K88 o #LAL XIZ B HHAMTAG 5] E > 1R
B Java B AR XIUTAT F RRR - BMERBLERRT » 2EK
TR LEK IBM £ SUN %A% % A 488 -



3.3 M A& LK

3.3 MEBAHLNHLER

% 4%

B 3.1 Z Gnome AP A RGLEHEE » FTB—m T EAHBNDYE
AAZRX > &AL L Gnome 27 EFHE » BHELEKE DR o

Development Languages

B 3.1: Gnome 27| R EHEHE - L& o

Ahstraction Layer

AT REMETF G Efe 8 iR AARF HRE AL LB L

GRS B o dad WETE
AR RERE glade, KDevelop Visual C++
B A~ 4 i libglade, XML-UI/Kparts
AR Bonobo, Kparts OLE2
TR R ODBC/SQL Gnome-DB/libgda, KDE-DB | ADO.NET
Wt A Gnorba/ORBit, DCOP CoOM
PRI H ARG RMI/CORBA | OAF/ORBit, kxmlrpcd DCOM
= [ B - d A2 X R gtk——/gtk+, Qt MFC
&% B /-2 X gdk/XLib Win32 GDI(?)
C#zR\E UNIX98,POSIX | glibc MSVCRT.DLL
A POSIX linux, Hurd, BSD KERNEL32.DLL
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Ao BT FEHRE

28

e The GNU C library (glibc*)
K ®mEF GNU C HX & (glibc) 4 ISO C #= POSIX #2 £ » o
AR L FF 2B E R Unix 89458 ( &2 BSD ## System V) > &
£ EBMT HRALYZRE (ISO C 99, POSIX.1c, POSIX.1j, POSIX.1d,
Unix98) °

e The GNU Hurd (hurd?)
GNU Hurd A& GNU ## ¢ » Unix # < (% Linux) B R o o
Hurd &4§— @# 4775 Mach Az o L FIRE | MR TR
AU MBWME - BESBRES - - - - FFRAR UNIX SR
CIOEEIA

e The GIMP Toolkit (gtk+-[1*))
GTK+ £— AR ZELBHLERA AN EOGHFFEe T LA BAlE
£2 R %E X Window System X Lo €l CEBEHEEE » 2F XY
HE G M BT A BT AT SR,

— GLib: ##EFZAHRAR -ES - AAER - FEITHE F%
AT )R A o

— GDK: 1&IE A E R # 49 wrapper ( ARIE gtk 89T ) o

— GTK: widget collection
Bartd T 89 A A 1.2 A ¥4 Ada~ C++ >~ Perl ~ Python %
#® o BEFRAZ 13 GTK+ 2.0 A% FH M2 MS Windows
Linux Framebuffer ~ BeOS ° #& & Glib ~ GObject ~ Atk ~ Pango *
GdkPixbuf ~ GDK ~ GTK AT4L2K ©

e The Object Activation Framework (OAFF)

OAF &AM R ZAL 34T CORBA IR & 89 A4 -



3.3 M ALK LK

e The Bonobo component system (Bonobol*!)

Bonobo & —#%1 CORBA /@ » 24/ ®@ T & TR LA EME S L
Bt T 3 o 334 CORBA @A 269 » i B GNOME ~ X &
H AL ~ RAEFT UNIX £ B o

e The ORBit Object Request Broker (ORBitP")

ORBit & 1844 CORBA 2.2 84 #3R &4 & # ( Object Request
Broker) > ORBit A # R 3 #) C = Perl X & (LA 54 C++,
Lisp, Pascal, Python, Ruby, and TCL % 4% ) 3 %3 T A M4
#2342 4 (Portable Object Adapter, POA) ~ 1 & /~@ (Dynamic In-
vocation Interface, DII; Dynamic Skeleton Interface, DSI; TypeCode,
Any) ~ 4R (IR, Implementation Repository) ~ #E#8% ORBX
#e¥h 2 (Internet Inter-ORB Protocol > IIOP) ©

e Gladels®

Glade £ 18 £ 3% gtk+ BB N @R ESR - UL 7T XELBH
AMEfk > CRAHAEL CREFS Glade §HLEAH N @Y H—1E
AAF A XML A2 R 0945 £ (F.glade) o BosMR TR H By » €T
LE A C4++ ~ Ada95 ~ Python & Perl f#s#% o

e Libgladel®
Libglade A8 & X & » L2 4E# M Glade * £7| R Z Glade § 2 £
C R TR RGHF > 12 libglade T AF A glade 4 A %y & 89 12
S B @ o AT VAR LA libglade PSR 8942 X a9 ShHL » {21
TREHHRFROEX o

e Libgda/Gnome-DBI*!
GDA (GNU Data Access) & AZEH—E &9 F @ » AHRARTFE A

29



3 EBWRMEMEAETFEOHER

HOFEH (FHE  AARE | ETHSE  FF )  eRETHR
TG ZERM > GDA £—4 CORBA IDL FiE &89 /0-@ » 4%
T #8 89 — A& AL (generic) © sk » KA F T R4& & GDA R4 RAE
fTHEHA 89 EA o GDA H X & (libgda) BT GDA v » R4
TRMBSHERZPHERARER GDA FHO RN CARBETHSZ L
B B REEAAH o

Gnome-DB #&# Gnome 313 ¥ EH 5RO EH o Gnome-DB £ &
# libgda AT R4 89 5 /2% libgda A4 Gnome &M » AT AT LA
libgda Bf#H e K o

)
GDA client
GDA client library (a CORBA client library + GDA widget library)
GDA provider (1. CORBA objects implementing the GDA

CORBA interfaces )
(2. shared library provider )

e KDE libraries/*!

K Desktop Environment B8 AT &I X & o

o KParts*

KDE ##8 & X (A ¥ )& &4 Kparts. — 18 KDE AT ##
B part’ BE2 T =35 : widget (window gadget, A& B AF )
widget 1 f8 VAR AE Fl F A-d@

e XML-UI/Kparts!*!
F2 X B0 T XA4% B XML-UI # it KParts 8 B /~@

® Qt [44]

30



3.3 M ALK LK

Qt £—EHFF &6 C++ BHENDERRHE > 2 AMARLILY
B3R 3 » L QPL(Q Public License) ## GPL %% %47 » £ MS
Windows F & Bl A FEAA LR

Desktop COmmunications Protocol (DCOP)!

DCOP =18 f# 45 IPC/RPC # 4] » #4#4# ICE HE £ Qt HX &
Z k> @ ICE ( Inter Client Exchange protocol ) & X #L& & & 69—
4y o DCOP/ICE T#4t KDE £ @3 3 P A 240 %8 69 4] -
XML-RPC#]

— 8% T & 89 AL P o B 0 A hitp A RGBT - A
XML # B A &8 X o

KDE XmlIRpc Daemon (kxmlrped)®”

kxmlrped A% £ 218 web AR E » # & AR 4 XML-RPC #
# A DCOP "™ » FTARMEFT AL F & » HAETES > WA
XML-RPC *¥™ KDE 4 ©
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3 EBWRMEMEAETFEOHER

3. SAXNEA&

E# : AFE

Linux R 7 AR R F&6 ERRALRZOH ERAEEZI » BAK
PC BFRZ Z AN NAHK ( Embedded System) #9%8 EAT% » £ AR
FEERFHNADBRGAEABFHEBRF » EERTROMERA
o FTANABXNAKRBNRER TR ERGIE T ~ THME» &
AERE TR~ I F A RF ARG B8 » H— 92 EZEEST
B EAFERHZGFENT R - SRAGXNOREERB I @ LR
HAREE AHEFERA ( SOC - System On a Chip) #89F EH &S5 H
Mo MARANMEEALAN TR A @OBMEZC - BHRBOTE - 5
BXAE S AP S KR A AR REZWBRAEFNEFEBELD 245
Linux £ A& XAFE A& L £ FF A A 6942 & o YA T 3H4H# Linux £
AEXFEALLEG EHFRT R FHEIZ WinCE B— & o

Linux WinCE
fhught (2RXAE) | 8 wBE R H 4% B WESSA &9 4%
THE

S

i

BFE (R¥EE) | ARM -~ MIPS ~ PowerPC ~ | ARM ~ MIPS ~ PowerPC ~
SH ~ x86 ~ Alpha ~ TA64 ~ | SH ~ x86

!

M6SK LA % % f:
) fE TBI TBI
DX TBI TBI
Bl 5 0 R TBI TBI
A A &1 Al LA INBEEALEERTEAL
FEGRHEE R

TBI: to be investigated.

32



3.5 B e ie L R i

3.5 BdaHHALAZIERLER

UERE =5

Ao MR E R AR SHE  REERERRG A BRH > Ll
BB TR T AR T e

e 7T 3t (Reliable) :
AHMABHRBRAKTHEGHRZARS » 2R SRLLTET R >
AT RMIIREAERER

1. Sm@rt Partner 7% 1999/11 2% Windows NT ~ OpenLinux #»

—
o =513
A

Red Hat Linux /£ %248 Fl 69 82 58 E R AR R TE A 6T 3

BRI BRNT FH~ERAFER—K > FRFHRIE 30 2
1518 > 12 M Linux & — R EHLEAM -
8y Mk A B AL & K SysControl AG 2 8] 74 2000/02 2
HTRMHR TR EAG— B RALGTEEFILER -
SysControl AG &7 =18 A 8 8§ M #¢ w1B R B 89377 B A 548 4K
B — R BAR 2 B 3L BAB A 69 EEIFH & R4 T :

FA%EF M Apache  IIS Netscape Andere

LA 5.21 10.41 3.85 8.72
+ A 2.66 8.39 2.80 12.05
+—A 1.83 14.28 3.39 6.85
F3 3.23 11.03 3.35 9.21

TAAE S ¢ AMIKIIS 8 4k & M eF M & Apache #9 =43 1A
FB1 o

X ft (High Performance) :

25| AT RER

33



3 EBWRMEMEAETFEOHER

34

1. Sm@rt Partner /£ 2000 “F#[3& T #3545 IR & 69 2L 48 : Microsoft
IIS on NT 4.0 ~ Apache on Red Hat 5.2 ~ SuSE 5.3 ~ Caldera
1.3 &ERER : =# Linux P AR £ SuSE » B I IIS B
16% ©
#2600

2. SysAdmin # F £ 2001/07 & & T #f1 % Linux ~ Solaris
FreeBSD #= Windows 2000 #) 483 35 48 8] 3X3F bt » &R E Linux
AR5 =% 8 Solaris & 35% X % ©
FHA o

o A (Security) :

BEERAN AL TRBTHBRYAK » mALRAEBARY
A% o BERBERTTERRERNAEAZELIRRLTIHIEA »
B2 R 8GR X AL &8 3 § AR FF 89 AR B » PR A 2 L8 RRA
ARG RESHTT AL RB AL TR LN A
Bo ERHMALNZE  RAZBERBECEFTLGEXNATRA R
A BAE BT R AT B AJa 8 iR o

BT A L FEBMIFE - £ 2000/01/17 > SecurityPortal A T
Red Hat ~ Microsoft #2 Sun = %2> 8] 891F £ 2 & & 1999 F & F 49
A BFGIEGRE 0 AT AREE :

2 8] BEAE BEIBARE FHHBRAEARHK

Red Hat 31 348 11.23
Microsoft 61 982 16.10
Sun 8 716 89.50

TR ¢ (1) Linux #9358 o (2) Linux #9535 BRI MK E - &
e B B A A5 A2 X B Red Hat AMAZ B 69283 » BREI €
#4350 33 BR T Linux EZA - RXFRL B o



3.5 B e ie L F R i

o f4g I (Scalability) :
IR TR B AT ELARERABEERR G VO FRERETE
FOEFIEAE o S WM EIEA RIE R R AR R @ S B R A o
RBBG T b HAEAIRE  F AP RA 50 BAGEFIE
— & WAEAT @S IR KB 89 PC ARR T » 225 A P ik 3
50,000 NGBS & > &M ? ZMEQBIELE e PC ERERA
BB RAEAE S PC A9 TEF TA/E > AR B AT |
HLAMKBARETFEHN RERGEALR RN A b B
4o Linux #F T A X 3%+ 44 R E 88 > 4o Intel x86 ~ ARM »
Alpha ~ Sparc + + - F % » B4 Linux /£ #8869 4E3h » 3348 HA¢
WEPE K 3E o
RO T @REFENGH - FEBARLLELS BRI ERERGIEF I E
Google * B A& w1 # #1689 —#& Linux PC TR & » #4542 # 5
BB+ ZEERE » FREERB RO F R o
A7 E 0 I ElHe Compaq 8 iPAQ PDA L& 7T ¥A#4T Linux °
F 84w IBM 8 Linux RA F4k o T 8 @ a9 g+ 2 o

o tRiRFE :
—FRRBATZREA LR —FA LT ERIR > BAHBFA
Fo OWRMABAFHARASER » FFELHA &R BAH
BRE o

o fRARA :

FRADEGREER > TUAGBRGF - A GHEE -

BALB TG ABERA » TH - SR R4 WEEE - Th
AR SE LN EL TS T VP S gL L a0k
# o
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FEE
#8#% J& Kl (Network Applications)

E&  REBH -~ HHRE

f£ Internet k> Linux WEFF ERGAE » LEAEABEBHIRS » R
{2324t TCP/IP IPV4 A IPV6 9 X ¥ EF > LHME S L HHHEARK
B oo m AR A HJE T B A apache ~ sendmail ~ samba ¥ ¥ 48 %
RATRE R 6888 -

4.1 WEBRAGARAGL

1. openldap [

2. enhydra(XML application server) [

3. jakarta tomcat(servlet container) X 4% java servlet 2.2 ~ 2.3 ##&
4. jboss(EJB container)$2 4% b ik 7 X 89 J2EE 3% [

5. samba, 4§ £ B 7| F 4 IR & £ 47T B Windows NT / 2000 [

37
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W% J& F (Network Applications)

42 HWERIAAEXE

38

e libpcap [

ARG HX R CRBETABSD HEBESE (BPF) A4
BT BB c RELEZL 0 tepdump FEEARENS > A
RAH —8 perl 89424 (15 RIR beta IR ) LWhtAE A€ o B B3R
Ho wREAZEREATHEBARAEINE > BlieRk2EG T

VEAEZE o

za\

e libnet 61
JRds3t a0 E A AR E X E o

e libnids ¢
IP ¥/ TCP #H e A B THH[X R -

e Libping [
— B A C X EALE A ICMP_ECHO ™ & K o

e iSSIL, [64]

iSSL (independant Secure Sockets Layer) & —1& 44 1% 89 4 4% API
CAR M RSA $ AES  J ik » VAL #SE R 69 A EE G R - &
SLHAAN SSL ~ A K AR 4R FI B €5 T 1@ A4 AR AL 8 & A A
B g R0 sk o

e GNet [63]

GNet 2 — B ENEB I E - CAMHEAH B CHEETF
A Bl AL GLib B A#REHE DR c LEXFHEHE DB &
HAE MBS SHHH o GNet X BMEBALaE ~ TCP ~ UDP »



4.3 HEBRHEERANIRE

4.3

IP Multicast ~ FF F] % DNS &% ~ A& TCP &4 - R A K T 3
B STAF A B faf5)

Cyrus SASL 6]

Cyrus SASL & X B & — 18 T WUAR B 5 EALT B P o 3245 Bk sk e
AL B5xrh @B ABEH—REZIXNE - € LEZET
AL FHRBEFX ) ABmEHREF X » 2H KERBEROS V4
F7 GSSAPI Kerberos 7 X% o SASL # & # & £1& A £ SMTP -
IMAP ~ ACAP ~ LDAP - X R E iz &2y b o

Libsocketcpp [

libsocketcpp ## 4 T & 4% H 49 C++ class * T AR EME G F —
Wi B o942 7 AR A il 49 UDP A& TCP ©

#E R 48 519 PR 35

squid
apache

samba(print server, file server)
NFS(nfsv2, nfsv3)

NCP(Novell Server)

o L A%43 M & Domain Name Server(bind)

E T I IR & Mail Service(sendmail, postfix, exim)

#7 H 45 IR & NEWS Server(inn)

39



4 ##%JER (Network Applications)

o H &R MR E LDAP Server(openldap)

4.4

40

BASARR
% B AR E

HylaFAX £ —18/ UNIX A& T#@AEE A4 - € X% T H %%
B~ FRE S FAREEE - modem #9EAMLE RS FAEA
VAR A%3% alpha-numeric XA B o BEKE LT AR P32 FIRE FH
PR o 125l modem T AR EAHEE LI —3EE » ME P
T VAAEAEAT T i F 3% modem 1A IR B 8944 % XA sn{d 8 T4 o
BERAST B 5 BIER A AIE R AR — A B Lag A8 — B4 &
M AR EARE o

RAS server
PBX(openh323)
BIND Bl

kernel mode file system

WBERAL

Global File System [*°]

& 334% £ A% (Global File System (GFS)) &—1& £ Linux L#) 64
BEARBEYZIEEAANMEARAL - HF—EGFS AL AL LHER
FAWY Fibre T8RS FXSCSI KE LA —EH AR M - B E
Ao EBRERRE L ERTRERARNE R AL > M GFS TUE
EEEAEALHMRA Y BEBRIEE - GFS T RAHMY » FERELTA
MERFEAMRLATFY  EXRGTA TR RMAGEARERE



4.5 W% EE

4.5

— B4R o GFS A THEEHRBUALEHF LY UNIX ¥ A4
Mo GFS B XIERAZXSR - AZX PR RISE » UREAFS
e o

NFSD

ENBD

b S

Qos(Kernel-based CBQ)
Bandwidth/Traffic Management

Network Management Station(ucd-snmp)

zebra [

GNU Zebra & 3 IPv4 $2 IPv6 #93f &% & (routing) ¥ & ° € X
#% RFC1771 X (A Border Gateway Protocol 4) F P74 it &5 BGP-
4 ¥ » AR BGP-44+ -~ RIPvl -~ RIPv2~ RIPng -~ OSPFv2 #=
OSPFv3 ¥ # & ° GNU Zebra £ T R85 P s Ao - HARH &
TAHRAZE LI AR -

GateD [

GateD & —fA#% &R E (router) » € X4k K3, 58 % A Unicast %
W& » 81 RIP, OSPF, A& Router Discovery ° 3 ipv6 #hR A&
i ¥4% 7 RIPng 32 BGP-4+ °
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4 ##%JER (Network Applications)

4.6 WBRLILRL

e SSL packages(openssl)[™

e SSH packages(openssh) [73]

e NAT(Kernel-Based iptable)™

e Firewall(Kernel-Based iptable)

e VPN

e [PSec(freewan)

e network sniffer(tcpdump, ethereal)

e network intrusion detection(snort)

4.7 R

e iptables
e opensourcefirewall

e sock4/5 server
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FAF
T+ % # (Data Management)

YE# R -~ K HRA

5.1 ¥# & (Database)
et REH

5.1.1 MySQL ¥# &

1+ & MySQL ?

(32 : SLHF#F A MySQL 8 EF M > RbLf 8y TR 8692
MySQL F# B %)

MySQL Z&—1fE#ik ~ % &M% (multithread) ~ % 1% A = 38 4E 89 SQL
EHEAFIIRE o LE A select/insert /update 5 A A SQL 4§ 4 X #H 4T3
BRI B W EX MSSQL & Oracle AR F &b » 8 F£4T
MySQL & % %8 o F B 4% ¥ L Bigh #5 °

MySQL £ —1ME A E& Z4E R H ~ 28 MH SQL THEFARSE -
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5 E#%® (Data Management)

SQL (4 #ib&#3EF) TEHERF LR AT BEG TR RETS o
MySQL & A —18 £ XRHEG TR » ©d— B4 IRAE X mysqld F21% %
R 8 PSR AL A R LA, o

SQL £ —#ARRILYFET » CEFHH ~ EHFFBAZ
Bl4e o AREEH SQL &3 & — A #EEHK & & 13 B ARG 6E A
MySQL . & # e fe F iE LA F KRG T B o

MySQL L ZRAZAkR ~BERHA - KL HEHRMEZEZEHR—
18 SQL MR H » CRREZMEMT ARG TE ERETHEGBREK
fE—EEEH EORVEHNE 22 E £k MySQL st HE K - A
1996 VAR » &AM — AAREAE A MySQL » LEFAABE 40 B EHZE »
6,410,000 & » £ 500 $AABB L E BT B KKH 100 GB #
B4 JE R KA o

MySQL a2t R T ¥ CRMAZHERGAEERRK S FH—2F AH
2o FE MySQL M HBEF » 2 b8 RE—EE GhELAH MG

FJE:. °

BERG o
12 B » Bl BF

MySQL #F 7 #& & “My Ess Que ElI” (F & MY-SEQUEL) °

MySQL &

Tex A8 8§ @ B+47 E AR mSQL A &M1& T8 kik KB (ISAM) &
RARFEBEERMGEREEL » R £—RBRXAKERMFE EEH
mSQL #H &M FRRAA TR RE - BEAT —HAEERMEH
&% SQL @ 0 12 &7 A 2 mSQL A8 Rl 8y R AR X A& - £
18 & A A2 XA @ A A] 55 = B 89 A5 4 o

MySQL & F e R FAFFHR c KM BFRREGEXEA A
M “my” SABHE 10 £ > Ad > Monty M4k i (R38R )iksr
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5.1 ¥ #t& (Database)

% “My” o Bttt o —18 R B & MySQL A 7 3488 £ A2 — 18k o

MySQL # 2 2451

MySQL — & 285454 .

al

e F BB R A LM BERFCHRBRESHAAN S
CPU (#=%H) o

¢

e C ~ C++ ~ Eiffel ~ Java > Perl ~ PHP ~ Python ~ # TCL API °
A 20 MySQL A P ss TEBA= API o

o THEFAETRNFE L 42 MySQL X% 8941 A % -

ZHEINERN D 1~ 2~ 3~ A~ S FHRENAFR /AKF
% %% - FLOAT - DOUBLE * CHAR - VARCHAR * TEXT »
BLOB ~ DATE ~ TIME ~ DATETIME ~ TIMESTAMP - YEAR ~
SET # ENUM ##! o

o A A —BARAEAHY —BIFH % TH 4 ( one-sweep multi-join) IFF
PR HEATHES (join) ©

o £ %34 SELECT #= WHERE < 4 L & 23 E L T/ R % > 4|
%o
mysql> SELECT CONCAT(first_name, " ", last_name) FROM tbl_name

WHERE income/dependents > 10000 AND age > 30;

o B —18ZHERANGERLXETR SQL REE I BAZ AT FEE 5
By — AR Beik o B F A DA G R A AT A B R o

45



5 ¥#% 3 (Data Management)

46

A X 4% SQL % GROUP BY ## ORDER BY F ¢ » & REJK
(COUNT() ~ COUNT(DISTINCT) ~ AVG() >~ STD() ~ SUM() ~
MAX() #= MIN() ) °

# 4 ANSI SQL # LEFT OUTER JOIN # ODBC & ©
BRTAER—EAFRARE TR THRGR

—BIEFEFTLRZANERFBHREZL » L ACAFRIEIEGD
E o FWAHTRAN  ME TR —EARAE BRI ITA YR {EE
e 5 o

ODBC for Win32 ° A7 & 8 ODBC 2.5 &#fe LM % JHK o 4o
AR T AR Access #4169 MySQL JR# & ©

B &5 R ek B BHE o

HEEAAFA 16 %3] c HMEINTAd 116 AF] R 7| 89— 5
M o RR K REA 256 B F & (£4%3F MySQL B » & T L

—AB % 3] 7T A4 ]l — 8 CHAR % VARCHAR FH 89 a7 45 o
Bl ® kEFT 8 KkE ek o
A YEBEBF R 89 A G545 & o

KERRRE - RMELH XL E G4 50,000,000 8 Tek69 B HEAE
A MySQL e

BT D\ AR A &4 45 o R T AR INSERT & —18 &5 8 F & » ARk
R PR BE T A8 P 3% B B A b s A o

o AT THAMMALA GNU Automake , Autoconf ## libtool °



5.1 ¥ #t& (Database)

B CH C++ %BE > EARKERRAGHFREANK -
—EIEFRRGBEGRIEE I TR AL
BA NG RE o A —ETE A A A RF RS AKE (purify) °

6,4 myisamchk * — AR & ~ AERFEE TR LR T AL
5 o

& X 4% 1S0-8859-1 Latinl F4F 5 o #lde » A3 444 22 69 F 47 4,
4 and 6 £ R A0 L FHAFF o

BT A& A FHA 1SO-8859-1 Latinl #& XNA&R A o AT A % 6 54 & thig T
B KNG 8 o

R 1SO-8859-1 Latinl FHETATHAF (A AT BEENHF X )0 @
BEREX P BEFIEFHATAREE - BTEMR—BLEHL
HBEFB T B —FRALBOIFEX o MySQL X% 7T £ R F 5
BERS TR FHE o

FA 718518 H 4 SQLO2 AR -

DELETE ~ INSERT - REPLACE # UPDATE R & % V174K &

% (XHE)
FSEI LT R
W B H A P AL B B35 0 4 4 o

R P 3% 3%4% Bl TCP/IP & #3% Unix £4# F ( socket) & NT T &9
& EEE MySQL ©

MySQL % # % SHOW 4T Al A & A& ~ AR5 8912 & »
EXPLAIN 447 | K3 & g AR B b AT R 2 — {8 &34 o
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5 ¥#% 3 (Data Management)

MySQL#48 E

# TcX » MySQL £ &AM B 1996 F 2 bl ek 69 3+ | P 4T A A B £ AEAT
FlAE o % MySQL % & A BB ey » KMEZES TH—& <RBIEEL
N7 H BRI R B T &AM 89 &8 7 X 34E A 4835 - BREHFmA
SRRl — AR S THRERRE (BT HERBITAFSH DR ) A
KA LA Tl T —BRAZ —IZHE 452 7 8 o

18 MySQL #8474 2 TR » £ B R KF S A H4E A K &3k
BRNBEXEA AR TR Tt A T imiE R @i L
B RIFERBTRMA AT LI RE o ZA2H R F A MySQL
3.22.x RAAK o

MySQL A % B B A RN 6B L RH S » B RERIRAE T @4
A EM] P g5 — 18 =& e f AR AT Ho Ak B X8

o ISAM AR¥®ER — BT
CEEA £ MySQL 3.22 A F IR A P EHR G AR fR K o £
i MySQL AT » B P LR AKF—BEE (#RE0) 843% o
B BB AR R ROE—C G A2 —BEH P ERRR
R B EELTRKTRECE AN ® R BAA R
FEF1E & MBI A (flush) B B8 2E » ® B R AA —BAH KA
MySQL P #9443 m £ X AH 6985325 -

e MyISAM #REE — B
iZ& MySQL 3.23 9% 588 » € K39 LR ISAM A =2H %
% F A R A Re

o BERERFFNIIME — B
RR M AR —EAZE AL T GRRE -
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5.1 ¥ #t& (Database)

e CHPM#AEN —BZ
RA Combg Rl o £ FHE9 3.20 IRAT » AEE /HKEFTEHK
NER—RTRE] o 321x B RAKZTRYHKRIZHEL > TEH—
B 24M #9424 44 o

o B P — B

i3 6,45 mysql ~ mysqladmin ## mysqlshow ~ mysqgldump & mysglimport °

o RARUBXNENZET — B2
%

AR SQL B ALK ~ TH
& YR o

HhGRENGERE  KAGLPARLE

° 'ﬁﬂi’ﬁ:'fkﬁi/% — B Z
o B TELAEF — BT
e Join mAEILE — 2T

o 4 — Gamma
BRAFFTRBTAGY  EXEAGEL > ARERERZEHT (fe-

ntl()) AR KB A > £ BHRT » REZM EE --skip-locking
#4 MySQL F#HA2F o 148 NFS #8689 A% » Shfe— 2
Linux A% Ef7 SunOS E & L BAE o

o Linux %M — 2%
" — B8 B A X fentl() A 0 €@ B4E A mysqld 89 --skip-locking
BAMR o —RATLERET 0.5 RTHHTHAE -

e Solaris 2.5 4+ pthreads — &€
A AV B TAEFARA o

49



5 ¥#% 3 (Data Management)

e MIT-pthreads (LA % ) — &%
B # 3.20.15 AR » AAMEMHR ALK 3.20.16 HE A A C
Jotgdhsk o F—RAK L A RBREZATEREF (EEEHAIH
A 1/20 A egekak ) A —18 “hat ka7 o § A > MIT-pthreads T

RARATATFFR — 2 > ERRY X 5] 89 SELECT 75 & 1@ % /£ — B B

WA TR 0 BT EZA — 18 mutex 45 T /M RE o

o LAtz E R — Beta-Gamma
BB L ARG R AR L BT AEA 8532 > THZ £ MySQL
P oA EFAFTH G TRAAY o

e LOAD DATA ... ,INSERT ... SELECT — #& &
—EACEREEMEZEERTHR  2RBLEYE S LRM -
FHLEMEPANKRE T

e ALTER TABLE — # %
£ 3.22.12 FAH PR EE o

e DBD — # %
R, H Jochen Wiedmann 4 T o

e mysqglaccess — & &
W Yves Carlier 4 § it 43¢ o
¢ GRANT — Gamma
MySQL 3.22.12. 4 T &R K B & o

e MyODBC (4£)J1 ODBC SDK 2.5) — Gamma
C i — AL B AP TAEAFARAT
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o %% (Replication) — Beta-Gamma

e BDB Tables — Beta

F % M7 Transaction X &
e InnoDB Tables — Beta
o B #Ez# MyISAM tables — Beta
e MERGE tables — Beta-Gamma

e FULLTEXT — Beta
A AR R I he
MySQL Z 2 /& F 483

w74 MySQL 4 Select/Insert/Update ¥ X & A SQL 384X # 47k Z 3k
wikik AT ASHEE AL~ WEEE -~ BEEH - W\ E P
ﬁﬂz%ﬁ# Ad LB AT as

1. & E&# R THEFEMAE (MySQL + PHP + Linux)
2. BAEM %A% JDBC + MySQL

3. ® A A% (PHP, CGI)
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5.1.2 PostgreSQL

1+ & PostgreSQL

PostgreSQL & vAm M K 248 53k 9 & B % 89 POSTGRES R A& 4.2 5
A#EOHHREREHREETEZAL ( ORDBMS) ° & # & Michael
Stonebraker 2x %48 £ & POSTGRES 313 °» R uBEHGHRFEH (
Defense Advanced Research Projects Agency) ( DARPA) @ FEEHR
B ( Army Research Office ( ARO) °» BEEXH#ZX2¢ ( National
Science Foundation) ( NSF) s #= ESL A 8] & BhTE4T49 o PostgreSQL
B R S B 4 SR B9 AL X 89 — MR B AL X% - B4R T SQL92/SQLII
BB XBEAR—BER RGN o

POSTGRES FT4A 093 5 M 2 AR £ LEBM £ —LHE
TR Bt Ee A AR EEE A% ( RDBMS) & —Eda2H
#(R) HES (B HEY éé/%'ri JRE) MR TR o £
RO R AL T » TaEH *ﬁﬁ*‘] FORTHE - ¥E-FHE-2HER

A3 o B » AMM-EiR90 5 i AR O 48 T A8 3 Rk AR 8 2R 92 J
MEET -

POSTGRES ## —## A ETUREHIREAGH T XELSTT
0 6 R AR A 0 A8 H RS IR A T R 69 2 o 48

e 47K ( inheritances)
EH#A ( data types)

e ¥ ( functions)
HetFaRE T Mty hietaEEH

e ¥R (constraints)
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o BE X (triggers)

o FLA| (rules)

o F 5 A H (transaction integrity)

g WA M Postgres B #7844 Ml 12 (object-relational) X &4t /& #9

g e An AR BT 38 69 M 4 & ) (object-oriented) * M F &R T &R
Jﬁxké\i%‘i%%ﬁ’]ﬂ‘ﬁ@ﬂ AR ES o BTk > 8% Postgres A —
L tE R tE s EARABAMER TR RN RS FE L —&H
BB R U 48 5] TE— 2 Postgres PT4R e 6945 o

}%

EE\\“‘(.%@?{

PostgreSQL #9 /&

B AR By PostgreSQL 894 #F -M B EAHM B EE ALK (A —KRIEFHK
##% B Postgres95) ZHEH 2k & 69 Postgres 78 S8 K M A6 o &8+
% 5098 % 0 PostgreSQL & #-5+ £ 7T vARE 43 69 5x 26 TF 69 B 2042 X A% 19
THEAG  BRBET SRALITHES » XZEFHA SQL X (&
HTEH FHEAEAZRZRKRBRAREK) > PETARAETRZH
(PA%) 383 X3& (84 C» C++° Java® perl® tcl® # python) o

M 3K # Postgres 3t&  Postgres DBMS 8 F 3T 1986 F » #% A &
R A B HE A FF A The Design of Postgres ° & 8 EA#HE A & & A The
Postgres Data Model ° & B¥ 89 #L 2 & 435 3t £ The Design of the Postgres
Rules System 72443t o 44 & H K 69 H A A F0 88 & 445 /£ The Postgres
Storage System A2 A ¥ a5k o

WAL » Postgres BJET BRI ZGRAZH o F—M “Er ik
AH A 1987 FAETAE A T » 3 H & 1988 F45 ACM-SIGMOD K€ L&
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oo KA 1989 54 THRA 1 (/£ The Implementation of Postgres 42
AP ) —LIPRGEAZEA - BT EOEERAZHE—EARD ALK
B9#3F > (A Commentary on the Postgres Rules System) @ &A1 E#
T HE A% ( On Rules, Procedures, Caching and Views in Database
Systems) A& 1990 5 6 A EA T A AR ZLGRA 2 BRA 3 £
1991 F A T EEBEEEN L LAKTETEAPTE &
g TEERNAGK - #AAK » B 3| Postgres9s B 7 » TAEAR &
P EMSEEFT SER L o

Postgres CRAF SARRERNEA FHBTREM - BREHE
¥ —EAMBEERITAL s — ARG FREEERE O —B T
ERHMERE > —EARREBEEH B —RHIEE ALK o Postgres &
W% KRERTHZME - &K > Illustra Information Technologies (&
A3 X Informix) (37 @ R IBM M o ) SRR BEIFH LR -
4£ 1992 S R Postgres M B Sequoia 2000 #2231 F 3 & 89 £ & FH49 Ik

aa
< o
av

3|7 1993 F o M A HF R ELETFE c MEL A E e o
B TRAZAXNGHEGFR B SR T RS ARZA T A EEG
Moo TRZFTZAMKRA 4.2 BFEX &K o

Postgres95 /£ 1994 S » Andrew Yu #= Jolly Chen ¥ Postgres ¥3&/m 7
SQL & F HMER o L&A Postgresds BRAAXE A 2| ZH# LE KK
1% R > B — 18 B A2 X A% » JR 5648 JL 3R Postgres F2 X 8% K H o

Postgres95 FTH BRAZ XA L X428 ANSIC » mBAREXERST
25% o i BA FF % A5 BOAR] TR S At fe R XA B4 M o Postgres9s
v1.0.x #£ & 4T Wisconsin Benchmark #]3X 8 K I Postgres v4.2 & 30-
50% ° M TASE T —sdsR > Lty — e ZATERA
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JR R 8 £ 3435 F Postquel & SQL A (/& server s# T H) - &
PostgreSQL X AJ & R X & T &3 ([2Zi2183h 58 7T A& Postgres95 72 @
mAE A HEE &N SQL JAHEHR) - EHFTATRE - AR w T %
GROUP BY &#)F &8 4% o C #5457 Xl4& A libpq /@ K o

EEERF @ #H¥E T A GNU readline BATRX Z SQL &4
B BEAEAL R (psql) o e T #4814 &E » libpgtcl » A X4Z A Tcl &
A B R P osksk o —1{B4k A shell » pgtclsh » &4 T # 89 Tcl 44 A T
tcl #2 5 F2 Postgres9s B# X MR L - BEETE T KU/ @ - R E
TA K H#14% ( Inversion) 1F & 5 &4 kﬁf?]ﬁ—éﬁ“/{i——%% o X3P T bk
#% ( instance-level) 9B A& o ERM AT AR T H A& AR

Al o

PostgreSQL 2| T 1996 5F » &HARAAZE LA H “Postgresds” E18.% F €
BRAUBSRREFHOERT o TERMALT —@3L F PostgreSQL H
T R Bk & #1 8] Postgres A= sk #7 89 4% Al SQL A9 R A H 69 B ik o F] BFhR
AL FTHK 6.0 FE o MARAIEA S B & 4789 &1 Postgres 3+ & Fl#s 89
B

Postgres95 hR A 69 B 4 & 25 3 1 A% O Ao 38 AR 0 A 69 48 5 A2 R 89 B
F o PostgreSQL M & B85 T —Bg FH OB H it L@ A
218 7 @ 8 TAE ) By AR 2 TBAT o
PostgreSQL X £ &7)4%
e ¥ 3% Multi-byte (&4& ¥ X Bigb)
e X% SQL 92/SQL99

o RAETIRANMA SQL #* (Extended SQL)
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o RBHMEZMABITIHEHIAAR » BRAAFZRIELGRESER
BHRFAR—BHEH > B ALSEHEFHFPITEAN A pg_dump E
2R PR By T RE o

B

TS-’Fy FTERGEEFE BTEH 4 () » HERE

£ 5
=

s el
kv
‘_\3‘,,»

¥ T ity SQLI2-F& 9355 4 » a3 148 5 J AR 0 T
AKFomAdhin , AR, YR -_TFEH o+ T EHYH A o

AT RS TR - A6 H0 8 K ILE A /o RS e e 40T
FHEL 4 L -

B b oo Bon AR XAk E T K& 20-40% » w B B v6.0 #21& 5% 89
EREFM 44T 80% o

PostgreSQL Z % % J& 483

# 7% PostgreSQL £ transaction X RS | #H#AE data-critical X
JEJ ARG °T A% J84E ] o 73~ web-based 8 J& F 4B 3R B & R ARk o
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Feature MySQL
Subselects 4.1

Foreign keys 4.0 and 4.1
Views. 4.2

Stored procedures in multiple languages | 4.1
Extensible type system. Not planed
Unions 4.0.

Full join. 4.0 or 4.1.
Triggers. 4.1
Constrainst 4.1

Cursors 4.1 or 4.2
Extensible index types like R-trees R-trees are planned to 4.2
Inherited tables Not planned

postgres delivers each page much more slowly than MySQL.

large-text-area support in MySQL. You may need both, in which case

you have to wait for future stable releases of both databases.

slowly adding features like subselects, Postgres is making headway in

the performance and stability departments.

and you will make any use of them. If you don’t need them or won’t
use them, then you’re probably better off with MySQL and its superior

performance.

PostgreSQL £ MySQL X L& &
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PostgreSQL

MySQL

Postgres understands a good sub-
set of SQL92; moreover it under-
stands a good superset of this subset
- Postgres adds some object-oriented
features to this subset. The team
is working on implementing outer

joins.

MySQL understands a subset of
SQLY2, lacking some important fea-

tures - subselects, for example.

Postgres is somewhat slow but has a
lot of options for improving - from
-F option - to rewriting a query in a
Postgres-friendly way - to use differ-
ent optimizers hints ("SET KSQO”,
"SET GEQO?”).

every incoming connection - and the

Postgres forks on

forking process and backend setup is

a bit slow.

MySQL is very fast on simple SE-
LECTs, but degrades on even a little
more complex queries. MySQL han-
dles connections very fast, thus mak-
ing it suitable to use MySQL for Web
- if you have hundreds of CGIs con-
necting/disconnecting all the time
you’d like to avoid long startup pro-

cedures.

L5 B
SQL 24 X %
RE

BEE

Postgres is much worse in this as-
pect. Random disconnects, core
dumps and memory leaks are usual.
Certainly, 6.5 was MUCH better
that 6.4, and I hope 7.0 will be better
that 6.5, but... To handle more si-
multaneous connections you need to
recompile Postgres with special op-
tion - a max number of backends.
”As of 6.5 no re-
compile is needed to go up to 1024
backends.

hefty enough to support more than

Tom Lane said:

If you have a platform

that, then you do need a recompile
to raise MAXBACKENDS. But the
compiled-in limit is normally much
larger than the runtime limit being

enforced by the postmaster.”

MySQL does very good job even on
busiest of my sites; it certainly has
some problems handling hundreds of
connections per second, but these
problems are resolvable - MySQL
has a lot of tweaking options. Ran-
dom disconnects and core dumps are
exceptionally rare; I have never re-

stored data from backups.
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HH—EH Postgres has transactions/rollbacks; | MySQL has some basic provisions
the team is in process of implement- | for transactions and rollbacks.
ing FOREIGN KEYs and all that.

AR Z3m2h%E | Postgres has rules, triggers, server- | MySQL has simple (and probably
side functions that can be written in | inconvenient) mechanism for server-
C, pgsql, python, perl and tcl lan- | side shared libraries with C func-
guages. tions.

2 A Postgres has similar features, but a | MySQL has exceptionally good fine-
little less fine-grained. For example, | grained access control. You can
if user can connect to a database, | GRANT and REVOKE whatever
(s)he can CREATE TABLE, thus | rights you want, based on user name,
running Denial-of-Service. On the | table name and client host name.
other hand Postgres can limit logins
based on different criteria - network
segment, ident string, etc.

RKEYHRIE | In Postgres, Large Objects are very | In MySQL, text and binary LOBs

special beasties. You need to cre-
ate them using lo_create function
and store the result of the function
- OID - in a regular table. Later
you can manipulate the LOB us-
ing the OID and other functions
- loread/lo_write, etc. Large ob-
ject support is broken in Postgres -
pg-dump cannot dump LOBs; you
need to develop your own backup
mechanism. Tthe team is working
on implementing large rows; this will

replace current LOB support.

are just fields in the table. Nothing
special - just INSERT, UPDATE,
SELECT and DELETE it the way
you like. There are some limitations
on indexing and applying functions
to these fields.
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% & RS

Postgres supports ALTER TABLE
to some extent. You can ADD COL-
UMN, RENAME COLUMN and
RENAME TABLE.

MySQL has all options in ALTER
TABLE - you can ADD column,
DROP it, RENAME or CHANGE
its type on the fly - very good fea-
ture for busy servers, when you don’t
want to lock the entire database
to dump it, change definition and

reload it back.

T

A2 AR
B e

PostgreSQL has a mechanism called
MVCC (MultiVersion Concurrency
Control), comparable or superior to
best commercial databases. It can
do row-level locking, can lock rows
for writing in one session but give

these rows unaffected in another ses-

sion, etc.

MySQL can do only table locking for

reading or writing.

Postgres compiled with —enable-
locale does some job based on its
locale settings, and can change lo-
cale settings per client (not per
database), what is a bit more flex-
ible. Compiled —with-mb (Multi-
byte support) Postgres can translate
on-the-fly between many predefined

character sets.

MySQL does some job based on its

locale settings, but not much.

513 AT EHE

Interbasel™ #= SAPDBI™ o
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5.2 MR A4 (File System)

B HRH -~ K

SN TR R FTA 8 TR R R (File) 89 XA 4 - B4R
K5 RGEBERMEE (B Bk~ HBE -~ Zip sk . %)
M RHRRE AR RN ERARAARR o b TR 065 RMH
A2 HEA EEEERARRFENER o BATEBREHZ > o R
BEHEE EEAE R ASAEE R RIMH - RE - FER
Ao BTHIAAKELTENMEEREMAN»HGSE  FEALY
T b BARMAE RARBEREX 7« THRAL T R OAEH
Bkt 7 » Z4EMED » —FT o

# UNIX ##57F (846 GNU/Linux) ° EE A SEBHHEE
AHEXER > (2R S (kernel) 89 A B RF > BT A 948 A & — ik
PlEAANES  REAA—EHERERT T (EOF) K& R > & 24
EHEERNTFERTE - RALAZGEHCZ LN HXER XERENE
FooFaEMI S RAEEARGER c FFT L UNXEEA&EAH
HIHE T RRAEGRZN SR EERTHERGRME L  A—
BB TATARN AN ML EERBARIEASY - KRG AS
W%~ RBEERAER .. F o BTAEE THE ) RB4E - BE S
HAAF (RABARNL ) SRR o flde B (T~ &M TR )M
Ml (R~ AR) AR BE - XA -FR)-FEAWRE-R
s ER) - HHRGEE - HREE . FF o

AT » KMIsh IS HIA LB UNIX AL PO EEEHEKX - &£
A GNU/Linux & ¥ » N8B R R ALGHFE -
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CREE AR i

ARG AR T ARIE  — & TEROSARMKL > =4 T#

B EBEARM] o MARERM T LGRS ~ Bk s ek L FEKX

%ﬁﬁw ARG SHAEE %%%&K’WME%&Wk&&% 1%
REEOHEZALRE TUF R B EZHERABAGZ T c AR BB A
BRETAREZI ) R— AR KMELF 92 E (partition) » KK
FELEREREARAL P8 T —BRRSIAREKARRL
9@%%?%’i%ﬁﬁ‘$% L ¥ AAARB A R

FTHRH > AFTREHE AR (XZL2FTE )

o (B8 EOGAERMG] BAIRNATHOAHBAKELALHM €T
M BETHAMEE R FRA—BAE—ERELH HELALE
FEAE FISL BB XM > TR AR THIAME K TEREMG LR
PE o M AR A B B R KA R AN T ARBIMIE R 2 GG X THR
Bro ABBERRGDAREBNHFAGETR - HAERSZRAYGHAMALK
oo ShhREEY XIEARA HBhAY o

£ Linux 9 24 FRP » X T RAEEFEG2H > 23BN =T

1. #AEH 7] (RAID)

L YR WBEABTHRBREASRRER—BE—RBER
188 o 2 B F /& Linux 8 22 IRPREEAT » 2.8 24 R
Yoz il AR KA 2SE » 5 A8 R BRBR 1L 5 7T VA% 8 B 454 R A
S 2.4 R ©

— R B B BE TR 5| ok R B A 4 B B AR B A B F A RRSEAE o 2k sk 5h
Linux #Z SR EAH REBEBARRI| OG> Lk ZHEERY R
&R BN NIE A B 09 AR B M o wh AR B AT SR AR AR AL R R A AR 1
5] s HAERMMHEERARMEER  RMELRABINTFR : A
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L RAFEMN o B AR EBABRET] S F R A R A AT
I s 2R A] T ARG AR LEE B3 E » o L% F LM
o2 R o

AR IR R R AR R ey m A EEH » 2% E Linux B PR
X3

a) RAIDO Linear: ##2&F G AR 6 FERBRALY > §iHT —
MERETEET Mo

b) RAIDO: HH R -FATHHE AR 7] 69 B RBP4 » Bk HRE—
REERERH LR GE B L #E - FRI T A & H
BERT - —RMmE  REEBRORI A ZTRAREAY 8
Rt o AR B AT R I KA o A2 A X T A%
RRSBMAESEBR T L PA —BREREN - HEE
HEAR M 7] 8 TR K o

c) RAID1: i % & AR, > LEME/REHE RAIDO 48 R »
EHEANEGTERNBERTES 0 > 21333 F 58 AR B4 ok B
EAGE  RARSETHRGNTHEE - ARBEB LG ANR
g o

d) RAID4: #F 2 A A LB R » L F — A ARG 7]
FHHEGAR & AR (parity information) > # 3 #8282 B A RAIDO
W NPT HEREG - §EF—H CGERBBRET ARG ) L
BRGEF  ERFTARRAALT A AR E TR EZ LA
AH o ARG RK -

e) RAID5: i % & WA ZFA A LAk 40 py, » {E4F /R 52 RAID4 %
FHE > RAE—BRE > RARETAASRAZRETF > &
FETEELF—H  RFETARARE TR RBEHEEE
A REHK o BUART LHHEX -
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64

# GNU/Linux F > A& A s 8R 1§ 7] bf R G804 518 12 5] A R 8 — — 18
FEE s RMTRAERIEAT S BT B ELEA -

. LVM (Logical Volumn Manager):

LVM SR 5| F g R R > €3 R 2K B 53 B R A REE
ARRAR—BARE - HEERALA 2L BAZ 3 F A £ RS TH AR
B L RGO T - M AREAEPATEMN (run time) 7T
AE) &R LB R K RET o

EEROBAERMET > — 23BN FIL  AEERIRAR
T wREREERHTLAZHNI T > KRMLE MRS E
B S EEEMAEGTHARGEA > BAEEHIHTRILE
BEA 8 A o

ARd LVM 47 & 4o sk > €8 M B8 93 B 2468 5 38 i &AL R 8w,
—1B Volumn Group, #1218 Volumn Group AT A B2 52 E » 4
PREEWELAR - B—HRAXSIETHAR » ROTAAERAE
BB R RGN EM—LEZHBRA » KLELRA
FEG 6 R4 B AR T U € B 3 e Ak Volumn Group
P OARAEH o B LAEBET UL ZALIUTIHNET X TR
St RA B EAL o

TROEALVM LEAZABENHELALRS T HRAABEHEL
D AE—REEZAANEERARENRELT » £FAPUT
B > MR E LVM TRMEERAEL ST RGO KD » 24
ZAGAG R EREALLERERZER - BB 9B AFE LR
T oo 2Ol R RRT o
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PSR TP

—RmT o FRMERBARMBPERTHT > BELEBERALNG
TER T o B HHAGEAAZL TEHEMR (block)] A W'LL’[%@E# E 3
AT MARLEARFLIAERARERABELRARE - THER
R IMRFEAS - BMBBRBEH - ARBR B k¢%$ﬂﬁﬁ$
Fl » YA GNU/Linux A& &%] > F L9 AR EIR KA 1024 ~ 2048 ~ &,
4096 1BI4L T 48 o

R GEABBEBEEHFZR N BOZIH > BA—RBHEIE TEHENR
REBE | AEEALAEEE ﬁii—%%ﬁ%%f&q’%ﬁéﬂ%i% A
BERRI - §ARERARRLELE SR %%ﬁéi%%m%ﬁﬁ%
ZA G AR 8 TR izuﬁ"aiazé' BT & 6 B 3wk B iR e o
FEMBEALLT TAL LR REEZMH  EHH m%%%%%%ﬁﬁ
BRI F o FHE @%%%%%A BEEHNERRF > HEAELT MK
ZENYGABZRGLERIE T » F 2 GBI Bk S, XHhALAER BF
FTHREEGGAIHE - Ak » FBBRIRENENS > TARY BEGHHG

BREABRAHOEE > AR RIERAALGFTE o

2
E3
o

AR RSB R FLRRG ADKE - OAFHEAGEHR/TZ
IPREANBEGEMET e RAEBREFT RAS AL TRBMRIE T >
KEBAREAGAK - FIE > ﬁ%%%%¢ H BB 63 AF AR T A8
AR ERE  Hb X EBRGERNGET » wREEETZGETH
KRB EHE ARG T EEESF &ﬁ%%ﬁ%m%%ﬁaﬁ’ﬁX%
REBUREAGAEN - BTEBEF R £—MH UNIX A& TR
T #% B Char-RAW Device 8 5 JA-d vA4E4E F] o

Ei#B% o Linux S PEAAEMGN@ > 2L A A Linux %S
M EAGBRREEEBARR  RUARA S SR ER  mnE AR
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NEEGBRBGABOETH AR GET T > TR AHAMN—
#& UNIX A& P % A% Char-RAW Device °© A @ sbiF A Linux 4%
24 M FPEAKET » £2—WRFHEAH T Char-RAW Device #9 X 3% °
AR JERZZOBERAER - Ame e A n XN —#& UNIX E&#HA
Fl o f£— &UMX%%?%%%%@ AR A — 848 H B A Char-RAW
Device, B 3b& £ 489 M 4& 6946 5 3% % 8 o LA HEH Char-RAW
Device dL3h & H — K3 > ?&rﬁ&ﬁ'fﬁ%%ffﬂiéﬁ IR ER » BT
i B LA RIE o M E Linux A2k » EFH IR ER AL
{7 Char-RAW Device %4 » & B AR X E A& A » &b T B2
AL B AR M (K23 E ) £ Char-RAW Device & % » A K2 &
AR B G BAY AR T o

LHRERAGL

RAGRBENMEGRBEYO IR L MG ARZEH o —84

?12: A AR AT LA THE (mount)l > MK ESE RLEBHK B & E

M XEBE Rl gEEFINENHEZAETEAN » THE

[# T (umount)] * W AATHHREANEREGEL > EHERA
BAGBR B &P k&

Fis TR B4kEH ) ER ALK ERE VL E BEA LKL —
REBRGB—H > IR LR THRASK Hb» ETTUAHEE
TAR Bék (BAMRAGL T TEHMK] ) REBGKTETUAT
B4R R > Jodb—BEAT » HARRMBAERB G RAE - REEE L AL
ﬁhEIé%#é’a‘éfya'i C AL THIE (path)) o St B AR A M4 E R

FAA UNIX 89— KA R > LAY ERE > AH SN EALBRRE
m% AN AWM EAL MERBREEALTRANE £
ARG BREE G R MRS B B — B XL FHERUARE > Bl A
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REEE > C: RRBENFE—EHEE > MAEERTREZD: £% o £ UNIX
By P 3 RARA B AR N o ke AT AT 0 TR B A GRS F
B Lags R AGARE L TH B 807 Xk B8 B 4kt - Hsk > B &8t
FiEfT—{8 T-F B4 ATARE—AH AL » MK RLEMETHFR
B > 3L ALK BARAE R A RS X—B o

wAME A T8 k) AR T T 9HFEMROELERLT
AAA o TRER A BRI ALY A AN TENE o ¥ & Linux S P
Bx&k Tadmstb) 2 ITa%HT] (automount) M9 RE » ALBHEF
B AR 0 BT A 88t B s T 69 Sy AR AR =T oL B $)TEAT o % A b sk s fidk

£ Linux #9 F 2% & X &R E A4 > 245 GNU/Linux £ &4
FERMMELSA ML REERARRZOHEAL 250 d [ EHAE
£ A% (Virtual File System) ] &% » €R# T H -G BREN DB A H&AL
H o HAGRFEZARFOHERARTRA AR ELBEMESF X o AL
RAKT » Bt UNIX #0895 FAA L RO AT > Hletg KB
WENAASRLGERABEEE - ARE RN FZTERGEEE 4 (Quota) F
FomA B UNIX # (M F 68 ) TRAT XL 58
B die R RGRAZFT LA TRA] o

Linux WA XL ARAEREFTHELT

BB R AGRS AT I Linux B HAPRA L4580 > 82
THS LA ERRTEOMEAL 05

a) ext2:
Ext2 &£ GNU/Linux AR PR EGEE AL » LHBRH R
RO MAEEAT > HAT I EYE RN BEE/AALE
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68

HERBREGERZ - BB —HERIEABRZRALALATHY
ZELREBEAAAGZHERERRIAR > £2—KF LY
x86 EM ALT » AHEWRRKRE 4KB, | E—HER P LERE
2048GB, M R A KM A€ LR E 16384GB 12174 B Al 4z
2.4 Fréeie 69 & — 42 B &K KA A 2048GB » H LTI Lt
Rt R AREETRSAELAH 2048GB ©

BSD F &4 E A4

BSD +4é &7 —#t a8 UNIX ¥ A4 > &4 FreeBSD ~
NetBSD ~ OpenBSD % » % FreeBSD & B % L o LATIR A 89
ERAGAEZ G ufs o BT &4 BSD & 4 B E A
HAL 7 SunOS ~ NextStep F A4 F » A XM A LF o L
FreeBSD #9 &%) » L ufs M E AR K ROBFELTUALE S I E
LES>EFER A B Slice > 18 Slice T3 A REER
2428 RERATARFRMFFEERATEE— - 5 &
REMIRERMEE —— BRI R » AT AR E — AR
%) FreeBSD A& o

W ERERL

WEF 6 8948 R A G B4 msdos (1 A # MS-DOS), vfat (4 A
# Win95, Win98, WinMe 3 ), #£ ntfs (4&£ B 74 WinNT 3 ) o
H P vfat $2 msdos A Z ML » ER| R A viat XE KRB LT
€ oo R 9 0 Linux 49 X4 umsdos L A% > €T A
B msdos H R AL TR —REBRAR LK GNU/Linux £
$A45 > mAABENINSEE  BEATFHREL  HH2ATE
M B9 R BRAR ) RE T MS-DOS » m kA EH 492 Ly
ZIEAF o Rdm o 42 umsdos HAER G R » HFERMN
GNU/Linux Y ¥ A& 2K AL b > ZIFREA{E A ext2 o



5.2 1% A% (File System)

msdos 2 vfat R-FAAMH L XE T ENFE D > 12 ntfs RE
ABAfBLEBRAZO SRR §HHRMEBERER T - 45—
R 49 E viat F 49 codepage X%k » BT LK viat k#EL F1E M
BB LT aERMEE TN Bigh (£ 5 cp950)

d) LBABEE AL .
SLEAAG R A B 45 1509660 VA Bk UL # B A 69 udf, ATH A 24—
A4 CDROM » %4 A#4 DVD R » =AML ERHEL&K o
H P 509660 # X & T M8 Joliet B9 M IFAR » € T LE
CDROM #9 & 4% % T A ) & Unicode #& X ©

e) FHFEHME AL
ATHREARLE—RFATTRESRSTR » hfidideT

i.

il.

iil.

1v.

vi.

Vil.

Viil.

1X.

minix: SLAE ¥ A &L & A4 49 Andrew S. Tanenbaum
BRABHERTERGIA UNIX £ 25 c wARETHE
Fl oo A EMESGA o M Linux #9£ R IF 4|1
B ke afFEAH LY o

hpfs: 0S/2 FEMHERL °

hfs: 2B TR EARAEK o

adfs: Acorn Disc # £ &4 » M 74 ARM Risc PC #J RiscOS
¥ A% L -

affs: M7* Amiga 89 AmigaOS F ¥ A% L ©

bfs: M7+ SCO UnixWare 1F ¥ A 4L E » 22 FARIF BAAZSAE
ZR o

efs: MAA% 89 SGI IRIX ¥ A& L -

vxfs: $tB Veritas VxFS 4 £ 2 & » F 7> SCO UnixWare °
A, U7 Solaris ~ HP-UX REAEXAHK L -

qnxdfs: A7 QNX 4 E¥ A4 -
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70

x. sysv: A7 SCO, Xenix A LM ¥ UNIX ¥ 24 -

AXEEARE .

AZA LRG> OARERALANA RIE 5 HEME > 4o FT4E R 8L
BHBRAGHT  UMEBBEREN TN E#ET - Akig A
GBI > LAMFLITANEERGATH TAL RTITHAA -
W REBZAGHAS TAHRME (BE) > TAEMBES
SR EZAGY AR T —8 o ML EABER AR EE T
KR — BB HFTIEL o R » sb— T8y T 40 & 4a0¥
By s B AR BTRGYMELAG  MALRE TS ZEBREMAYE
BARE AL o $IEAE KA I E ET 458 3% R A o

BT MMM ERERANGHE > AR THE TBRHIHE
A% (Journal File System) | ° LM E ALK RNFER B F
KEEHABREGGAGE R E Rk amENEEARRLE  XMER TR
T AEHEH o A TR GADELLH S G - FARYE
WELALTH HIFHBETEAEZH - —BEEATHEASFS
H— Al i EATR —F B PE > RERARBEALNT—F» A
MEREETE R ABFRABEALT > dAF &k T &HE
B0 #CE R R AR BAL P AL P BTEE 0 AT SURYE 18 2R 324k B 4 ]
TEERFENRY > MRS HERELBIGIERY » HTHEY
I A gt » KPR FEICHH o

B Al GNU /Linux PO RZBRBERLA BT ext3 X9 Hip3
BAAERGAR BNttt

a)extd: ML ER > B A ext2 T —R> LRHLARA B AT
ext2 B XX TAMmERZSDE B EBRTABERES K
FEAE  IFAET — R SHTULEET o



5.2 1% A% (File System)

b) reiserfs: st A% £ & & & Threshold Networks ~ Emusic.com *
Bigstorage.com < A 8] BT X #F M4 » € B Al & T ¥ LA W
2.4 ¥ o —&> ARERCHAARR - EHFERT AFARA
S RAREZRAYIBESRARMGTEA  EXBHFERT
TIAEF| ext2 R AL ZEZW@WiEA E o

c) xfs: WA E ARG A SGI 3 TR » M3 GNU /Linux FA
Bl 2R RESE Linux BOF o kT ARIGEAS » L&
RKGFELZERME » TUAKRH L IR KA E -

d) jfs: LA R A& A IBM 23] BT B4 » 44 % GNU/Linux 4&
“l o 2HREST Linux %S o LT B G xfs 4L o

),

B A S R A A reiserfs ~ xfs ~ R jfs BT BSR4
AR AR (o ext2~ ufs ... F ) RAESI AFEBEHREA
RAGHEAERNGR) Bl REKR AR FE > T LA
IR E T ERABE AL ARG THBRELIE L HZGKRE - B4
¥R AGAME A T FH AL (balanced tree) KB EAE R AAEIAR
MBRAE A GEWR A ERERRGEERTT TREFR K
BoHMEEARV AR BLETRLFORASGELE - KAfm ext3 £
R R AL B HATENRE ) TRARTHA AN ext2 AE
Z o

BB EARAL

BB EAGEFEEERE A LGB ARELE » @R U
WEOEE AV DA% E RS HRE L o R A bt

a) NFS: NFS A 3#a4g £ 249K K > €& E Sun Microsystems
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72

R R LA RAE UNIX A&KNRERMEZ— o

b) Code (Coda?) # R A% : b £ A &M NFS M » 28 A K
NFS B ATFHH & > Bl BRIl ~ R OMTEF o

c) SMB: sti§ R AKTAMMBMAE L RGN TRBETHH 2 FHA
Wy BB AR A B ERAL A o

d) NCP: st £ & & 7T ¥4 Novell NetWare #9 IPX 4 F# A8t £
FALR o

4. BB E ARG

 Linux B F » AHSBERALETRARGREBROHEER
o R R AGAR LS 0 AMT LI LASGEE AR (2
TR LiE g £ B SRR SRR B XM A4 2 B > B A ek
AXREZRGESTERAZME > EMBEALAEZCHRBERRGHEE
T&4% o

BHRMGBHIEARME s Rk T AUFTEERALAIFER -
AM@mAMEHE > UNIX #5748 THE) g rgkiz R&E
CATE A 7 N —RAE B — AR KA YL BP =T o H b o 20 A] A B 4k
B —RALTAABEN TN EREMERLE T » BEAEZK
TARBEBBALR - A BTG AL 8BS RIRGTHESR » &
RERSREHRE » €N TG LB R -

A—BBHEREXRREZALETR  BERAEZXEN o A AR
NEE A AR TR - 25 UNIX 9#ER 2 EBE RGO R
48 (device files) » Hb AR &K BRI R MG LIAA L » LHEH
KEARRES - R REFBEAMAZARALTANMLEER
o ERRGZGEFTERMESNEE 2 AN ZERAEDTF o
o REZRHTA T Re89 1t Um A BT A 89 R SRS AT 4T » BB R



5.2 1% A% (File System)

TR K - Ak » b BRTUAZ RO EBRIEZEARAELR
o ZARAHKENAZAEE LA AL CHLABR B 0 REMZ U
COHEL—ARBOABHEUARRZALE > wRALEH R
T ERAHAL A K o

AR AR R ALK EARAMHE - B AMRA S KA
W AETIE m LA LR R o B A Linux ST &2 7T T84
EAS

a) proc: MABBAGZSKEF N - R ALFI LB R AT
Z#FE UNIX A4 L RAMAERZ - ARG ERLE
ARFTRYBRMRI - MERB A & - B30 A AT eRE - A%
AGR BT SR IR A ~ AR T BT F #9474 (process) AR &

K K

FF oo

b) devfs: M ABRARBHL G ZMIE > RARBERAATAMAY ALK
AHEAER TR TR B EABRBGEAET » M ARAFHZEK
BBENT L - LB 24 89#HFF  H#AKXKBELREY
EREMARMEROFES - BB EALAHERERE AR
KA R A G HIRZAE R o

c) devpts: M A% IR MR (telnet) B9 B LR KR o £ —
18] 91 R B 48 383l AR R MRAR LB B R — A R B ASH R R R
C o T AR R B AR AR R — R A 0 AR SE LT AR A
A R AR A RBENR R X o RAE devls BRZHRF B -
devpts 89 Zh A T2 d devls BAX ©

5. 4R RIS R AL -

WHERALLE—RERNLOERARERR > 2 FRAFTEFHKRDY
e LA GRA o Pl AXAH L - B AT AHARM S 69 B A
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74

Linux S B AHRAHABEHRAXNEE > MEHARE AR G
BRABD (REERAAA ) ANZCENGETLAEHR
WA T R RGO ERK -

B A7 Linux kernel X # T2 09455 AR LA E -

ﬂ

a) cramfs: $t& Compressed ROM File System * B 3418 & A4 »
L5 EERAA 256MB > AAHAXKE o

b) romfs: sL&IEF NERFAE R AL 0 AARF LA -

c) jffs: 3t B B 3EXRPE] (Flash) £ A4 0 AAKZARNEKE ©

d) tmpfs: sbAgF AL T AR A R Y R G £ LRIEH (RAM)
¥ oo m AL R E T A E AR F MG o

e) ramfs: AER AL LAAKBERYFRELLZRIER T > &
tmpfs 289 ©

52 A

1. Linux Kernel 2.4 Documentation.

2. Software-RAID HOWTO [77]
3. Wonderful World of Linux 2.4 [8
4. Char-RAW Device [™

5. Overview of the Virtual File System [

6. Design and Implementation of the Second Extended Filesystem [*!
6. Journal File Systems [*
7. Reiserfs [*3

8. XFS [&4]



5.3 %% (Encoding)

5.3 %4 (Encoding)
% # R

53.1 ERHHALBA

M AR T ARG REALAELR 24 (bit)) » m&ME Mo A
RRRRHOBMERAF OR 1 ML - By KMER ERHBAH O EFRR
oy o AMAEF SAF G RELAIRRER—BEEL > BZE T1ZT
4 (byte) ! > LATRENR KRG BEMALT T AR 0 £ 1> AT RIES 271
(B n Bl L@ AT 204 L EE ) > sk KL T Ui KA A
BETHMAZROKER——HR > AEALBEEEHAELEEM T » B3
%75 (Encoding) 89 A A& -

WAFHOEKALLTERALZE » AR T 5L LLZER
Ao MBI AR ERF - 26 BEXFE (AERIE ) 2%
$HAMAFRATIE ~ S — TR AL G H AR T - FH kg i — B4 T
MR DRE 7T EALABT OEPTAPTE QAR BT EA 128 A4
IR0 ZALFEE R KA s by ASCIL 4345 o

AROHABMNZEZELAMS » TREAHBHBERTIEETE BAR
T 26 MEXFFNS > BMNFLEARXEBEFRELTFE - KHAFFHLET
R EMFRF  FRAEERTRMYZBE c AR RGBHAS LA
BRA G T TEE 8§ B AEHIRE S R HFIE » B3h A
ISO8859 ) 4 A5A% & o MIRILEFE A BT E » ISO8859 ) 4 A54% B L 4
MBS > Blde 1SO8859-1 AT &8 89 A IR TAR M 2R3 ~ A48~ 5
W3~ 1835 L. ¥ o @ 1S08859-2 BT M A3k ~ 1535 - BHREE
KHE . F o AR 0-127 HE G S N ASCIT %52 —#
By > RAf£ 128-255 A A R R Bl fa T B o 4o 3k R Bl 3 & 89 A 7T L
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3% ] R R 40909 1SO8859 4 A% AR B AbAM 89 KAt o

AmBTEMNEE » PR SEARBBIATHANT c AEEMNBE
AERAHFLF ARE R TRTLERAER > KM 8EGR e
1SO8859 89k » F Bt F L3Ry » RGBS B LHIR 5 o E—94F
HERAEASWMEBIAZARER AT —EAIR > ot H EH Y EHREH
— BB EPT A B L F o Bl R G BB T F L BIGS %45 » 320
WAL A AESRRAER—BF - 2F XA FRFRA PRI &
hERMEH —BRB T AR 2B T AEZAE ASCIL 45 » X%
CHREHT AL EBEHRRRE—E BIGS #5 BT T HEBHRGNA
Al A THKMEZ2RE RN EBA LT AR EH (& 65536 1
18 ) o BhAe &AM BIGS #5 > L AT A28 FHRERA 13000 % 18 o

ALEREZBIAZAMFCEREAT » Am e X EGET » KM
FEER—t X PR S AT o X BIGS R ED] » BT AR TP
L FE ASCII AT AR B2 » REARE (FELHUDAREELA
T MR RAEF X S FA Rk . TLEHAIE X F 8 ASCII 45 F
AL ) EeREAMERAFATE L B - #XHLFR? BHLR
BERFE SEBELHRBRET - REHALOFEARA REY X

1. L&A (Modal) % #% & &

BALRA L L 1S02022 A% o CHIMEMARE—EF S A MK
e MBER > MR KA 892U B A 4 18 43 2k 45 T 44 R AR
RoBlimg —AFEPHED TIAAAAME a S THEME D BF > AT
FERENRE— > ZFIME A o L c FREAFTFEENRE=
L F o RBEMTAZTERRE—UAEOF S EMEESL R L JIS 4
B RE_UABREMREAME T L GB R4 ... F%5 o k@
UH RGHAF S B RAE7 AESTER o
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5.3 %% (Encoding)

R B » BARN GRS XA —ERE AT AELSTERN 55
AHRTARILR E R AR AL A (o L6 ab, ac ... F ) HE » T
%%%ﬁ%%é@%o&m%BM5%%%ml%%KTs%uﬁ
HEAEF 1502022 F o m B BARYEAHT XEEHE BRXNETHR
o> AT FRBEIAAEAT o

ERXGBAHAL

s 4m A% A S A& 45 BB ASCIT ~ ISO8859 M A » & —HE X R E
AL K o ABEAMEF LA KRR LESTER > BIRF L EM
B o by N F & 893 & Unicode (A UCS2) 2 UCS4 o ¥A
Unicode &%) » X &M Meté HkEBE LA 16 B » EP%—
AB 1R 4 8 AL LA LA B — B #0942 L4 » RBB ik e

2| 65535 & ERALHA > E?O@lﬂ%ﬁhﬂml%ﬁ§%°¢
AR KBETAESHR LT EZNBZ TR BB ERE ?a
AN PERME . FF o 24 UCSY Bl & Unicode 8 BIR A »
&@Fﬁi@Jﬁﬁzﬁﬁﬁ’ﬁ¢09&ﬁ%%ﬁUmWhﬁ@
0 > RBRAZ AR BAEREIRFEETRERALT o

L& a5 7 XAR A BT R A A RA T L E NG AL RE - F o
BAEDEN > AERBE—EEFHEBE > RIHTRRE FHH
MR F R A5 A% 5 Unicode &, UCS4 » shddah & T it A0 &
Ko BAHREFHFIPXOER - 2HABNERALGESD (L&
HEEREEEE . 5 ) AECLFRARMM - Bk BHF b
%ﬁ%%ﬁ%imo%*E B E R Gy XA &R
fefe TR LG RELCHK GARERL B

AR TRANGHLAZLLIERASAAARF Y o ZAEH—H A H
MO EHBEERXEZTHER—B 244] T&E 8 BT
k@16 RN ElELR mEEREIAAEHRGEE > £

7



5 ¥#% 3 (Data Management)

R RRBWMTGA 2 @EGRE o FFdATE CPU #44 [z
K] BBETRER > RAFRRA 16 R 32 208 —EEME > £F
Fl#g CPU T & 2R KR 48 (Bl4e 32 42T T £ x86 CPU AT 238
BB 10 M Pl AR 8942 L E A4S Bl L 46 RISC CPU T 7T 48 25 1
16777216) © BE L E &k N4 % F R 48 A 78 EJATF a2 X A3 > A
RATHRIE o ZRXEZMEHA W H AR » REAG T AZLH
CHAEMEH TSR (LK) RELTEF -

5.3.2 GNU/Linux T HHRFE

ERSHERLT » KRMEFH %4 (Encoding)] £ I F % (Character
Set)] BB —HK » EFHECMEA A E R c A [F£)

A—HFR (RXLF ) QES & THH] AT —AFR (LT
) RBEH T XA TET » AEREHEH R TRES - £FSHR
T aA—ERAET XTREMGFTEREARY » LWRALKRE T €A
AR T3] > KARKMEHK NEH &2 7575 ARERA—ER
7 o

fAE A glibc-2.2.X A %]# GNU/Linux A& F > AL ¥ LT
[18N &A% » G HFE G BZAETH BRI ERRELERLRE R
K& (libc) Fr BEFPLESTEBAMANTERLAAHEGKEH A
Boo ARMTLAEB > MAEZTREFHAAGEHAK K

1. BIG5: € #3ERT LGEAH7 X o Bl glibc T4 BIG5 & A&
2B BT & 69 CP950 B kst » shm Uik 8 BTk A ety Rob &
Unicode #3%& @ a%, o

2. EUC-TW: st#3 25 Bp 5 18 7220 F 3% AT 4m 2. 89 15010646 B RA% 8 4
o BAWCASTH AR UCSA TAELEGFLF » bR &
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5.3 %% (Encoding)

1 UCSA TEHGFPLFREETRARES GTHAN o

3. BIGSHKSCS: st & & %3 E AT A 89 Bigh S5 A BRMF & -
€32 BIGS HAGAA RN » B Ak AT ATALFE R F o

4. GB2312: WA KMEHERAFTHRBEFN > TEHNTROBRF
% o

5. GBK: £ & GB2312 94k A » BT E 4R A GB2312 P 8 ff 82 5 V4
Sh RIFR O THERFRAMERNF -

6. GB18030: sb & Rk F T £ B FEH G » L GB2312 AAE o

7. Unicode $Z UCS4: £+ UCS4 # GNU/Linux A& & F # f 1 2% &
gy TRERTHEI (KR -

8. UTF-8: £ & Unicode # % 12 L4 A5 X, » T 1 7 Unicode % %49
@il o

KA L8 4575 A e GNU /Linux FAA ZEN L% EARFTHHL
#) Bigh+ B AT Rfe £ 7| o

5.3.3 GNU/Linux ###% % %

B R T18N BIE X &89 UNIX A& T (&4 GNU/Linux A %
) Rip AL BIBA RET X,

1. — Ak 84 /d@ : LB A libc F 49 iconv() A IA@ o & T A
B A AR mARg ik o Ko s £—#W UNIX 2% F > EXRAF ALK
Flef X mABAG A RBRABAL B, — T RME A 2 B M
Z4# P ASLEB A2MRAY (T) F%& 24 GNU/Linux &

79
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80

TrREAEZBASHRAY (T) F5£ > A TAAMEESE iconv()
43k o e i§ BIGS 4%/ BIGSHKSCS & AR # & » K& GB2312
$ GBK #2 GB18030 X K892 4% - g4 » &F KM UCS4 LML
HAR AR JRARA glibc £ UCS4 B A B LG [ XK
TR o

Frafeg TRARFE| EREHENEIRFLELAEANTOEXN S
XN MAECRAZHETAEZELFRGES - REILT R » AT K
PTG R &P R 0 4 a7y X TRRFE] AE—RE
(k) o M glibc ATRM & TRKRFTE ] 89&HF Xt £ UCS4,
CRIZRBHAL  HA RLEAHEALEARETH  CLAANLER
RA—BAFEGRBHETN > ML ECHBEZREE R &G TR
IR o

# GNU/Linux F4oR £# 8 iconv() BATHAH LR » €XHF LT
M AR R AR TR REBRERA NH bl — R R
ERAP A LR (T) FEH > BRTLOEFH TAT o

BHALH LR FFEGERLR? #l4 BIGs 2 GB2312 L H &
# > £ GNU/Linux FH3REZIMY iconv() R AL TEST » g 245
Y1 iconv() AL » $hE KB A TG RBUET£3] © A
MBI AR LR OEPA TRRGHBF IR 254 3k
#F o 4o BIGS 2 GB2312 89 ZHAF M A B AT AR » B Al #4&
FERARH glibe-2.3 MK » AR L 89 AR % olibe-2.3 £ XB & -
3 B K# %4 GNU/Linux A SARBK glibc-2.3 X4 » PX¥M#
et I M R B A o

CEREHBGHBBND . B RN DEIRALEBLTHE

(locale) #8 Bl 9 » A28 K35 69 T1ISN R X g1 H 69/ o AT
Blég BRI TR BATR A BB ALLTE TN > fleRMEERE



5.3 %% (Encoding)

b B AL BB S A6 B 2h TW (3 zh TW.Bigh), 23R A 89 4R# 4A &
BP B BIGS o B BAL A B L R EHRA AR B — 2 XAHT
ARBEHENZEST > AR TUEAALSRE » G RERZEMK
BARY » HEWEMAREARE S RHELHRE - At 3@
BmAmAAFZEAMNBRRA GG LAGREARTEMEA GG
BMAHLELBMEL - €F 8,44 Ll iconv() A @A » T A
BEERBAGH 09 T o

HEBBADRRKGAREAFTERABRLFTRE - REBER KN
BERAB S FARA S04 %85 X 0 Bl BIGS sEHH
8 s Aty isnensa oA RAE R » ¥ S LmAm] - 2g K
MEAFEFES P LFAELFHHRTEIME » AEANH A
A AL LA R AR » RAERAE ——BAZ LA RNR A » HEM
ZEARXFASE AN BIGS #5089 R AAH R A 47 » M B9 X3 R
Aol R H ALy s A A R T o Bk F RH B d 45 € 8K
ERGFHT N AAFEF (RHPEL) HRRETHRE (Bl
LAE ) KM E T RF T (wide character) ] » BALAF KT
AR FTARM T B RIE - FliF » ROV KX PR BIGS 84
AAE 0 A AR AEEENTOPREERT > Ak BHETHL
AR X E A — 18 X 4% 118N 89X » TUERFEH AR XBAY
MEFATEARAAEZALRHAL -

AR EMETDLRE > TREFHHZX (FELFL) RARAAE
fe o B R X A3+ do RAEGCEH I B AR TR CPU 846 L5 T
By &5 88 A Gty IR A m 4% o Bk > FRMEMAH B> &
FHFAEKCED S ANRT > THRERFTEAPE - B AR
2 BHg BN mER AR ALY > AEREKTREREL S THAKHZT
MOHBRAZRERRMTHRE T 25 1 By i at

81



5 ¥#% 3 (Data Management)

4 3 & Unicode & UCS4> M BG4 THF B#EF S BEZLEH
B XL A TR 2 #7 Unicode M5 » AT H IR % 4570 44575 B
UTF-8, € 7 XA PT A Unicode #H8ie m T & kB 9414 » AHE
Unicode #44A M & » i B4 R 69 S 4204882 ASCII 4 #4548 % » ¥
T Al R AT A 8 UNIX BRAZX o £ UCS4 Fr#tEy % 4ajr 4
% A58 & UTF-16, € AA 1@ UTF-8 FLa6mmb o

1. CJKV: Information Processing, by Ken Lunde, Publish: O’Reilly,

ISBN: 1-56592-224-7

82

2. Documents of glibc-2.2: man pages and info pages.



3
>
o

Gk X7

f4 : HRH

6.1 4%

AAH BB AEMELFYGRE > BEIA GREFEZLAHE
TAE aiE A6y AEFRM T ARE G VABA A2 X A5 B LA » 15 B4
NGRS i XA et EEBER B A - %~ EHAHEKX -

R BAZEREHER > hTARMLTA &M )R %454
Sh B RIS RKOBEXMBELLE X RTREGE F - BALLAEDS
”é’a%'%% ~RAMEERET B EOHERR BANB EEN A
T LEABORBYERPHAERETL . ABHFFLLEOHELLRL
BERT » TMETAMALREX AR » ZRMGBR MUEBEGOHEER
BRI Ak EMEEME TR THARXZGFLMH AR
37 o
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6 FBEIEE

6.2 %3#FE Xk GCC

GCC T3 & Richard Stallman FTA] 289 GNU #+E PR EEZ 0% RZ
— ERE T AGKRBERFRENEFSR (compiler) » TR T &ML
Aok Fe LMER NP - wRAHK GCC» A4 B HKMET
THERSHHBEEH A BRETAH -

FH GCC 98 K7 @A VvA C/C++ # Objective C 73 A L >
¥} “GCC” ¥ & & BP B “GNU C Compiler” > 128 &2 #. £ » GCC #
AHERRZCHEEMCHEXNZFTMLT  CAFROLSTHSL

3% 2 M 4%RF & > ¥4 GNU Ada Translator (gnat), Java (gcj), Fortran
77 (g77), Modula-2, Chill, Pascal (gpc) ... % » A L8Rk T R
AE[NERET  MANPRAIAALER XA BRH ET o Rk
9} » Cobal $2 Fortran 95 894 F XA B A F AR - B XBFR
ARERFE AR X BFREMGINE > AR FRBIEFRSE
Flef 44 38 GCC MMt é - Ak GCC FE LS T —M
BRGBFRE XA > M “GCC” YRR LEI B Y E “GNU Compiler

Collection” °

GCC —MAR KK ELGETHMEN » B A A8 =155
FEREEL AL TAFAT GCC» L TR -F & 6457 : x86, iab64, alpha,
hppa, m68k, Power PC, mips, IBM rs6000, sparc/sparc64, .... 5 > mtE%¥
A S A Microsoft “F& (DOS/Win32) 2| IBM OS/2 %| 5‘5&613 UNIX #F
Ko BETHMHERL GCC EEA RBEHOELIERE - £FEHE
FEE) UNIX 28 F » mRAABHNEL LB GRF Zo9s8 (LERER
TAZE ) AMAFREFEREK GCC A% M - mA > % GCC L AW
R ERBE B R 2L PTRF M’té@ﬁi&’%’*jﬁxﬁ%ﬁ EY S0k
FR REAEEFSEMGFRRAEXA LAFHOHITIA

84



6.3 ZARXLE binutils

T EHEBFZAN ) GCCEALSTHEMEY TAERXUARZ B
TAENHE 0 B C++ (g++) AT & 8 libstde++, AR Java (gcj)
FT & 8 class & X & libgcj F © rﬁfhlﬂ-$£§x¢ » REZHAL cpp e E
AR BFFROTERES - @F — BRI LEBFFO T H LT

EEMERE » RXBRIAZHAIN - 0F 5 2L XE - T
PATAS
M cpp B TAERE B FEEARGFE—EY W &M F AKX
HETRFSER XS AEFLgIA ST F?};‘j‘: ?‘"-SJ (header files,
MAE S B h)» BEAUAFE BRBEENFAEKFFHAEE cpp
BRI EIREFFAIRENE T X tHhF ZSETTRNGRFLF - F
Ko iz fee GOC BATHRFHA T E HEAT » HAMA FER AT
" cpp °
B A7 —#% % GNU/Linux $% FreeBSD 738478 GCC MR A 5 2.95.X »
M AR GCC-3.0 &fe RAANE XA & o thAe B aT#8ATA9 IR A » #TR %
THEHFE Rt HEAE  HRRXETHEXLE (-
Java) » #7ALEE T & 6 AR BRI (40 TA-64) » ARITIE F A B
AERFOSE ... %% o B A% GNU/Linux distribution $2 FreeBSD
AR A GCC-3.0, £ & A 85 F R A2 18 3708 89 B4 F A2 A
B ® o

6.3 ZHAEXLLR binutils

ERXNGBFBRFY » BBHFR ( GCO) M9 4HRFHERME/IZZ »
WM EARER XWAEETH EHKEFEZLHMAFE (assembler)
WEF I AHASETH MFAAKREMEETORERET - LA
B A% R 18 FARZ I B 8944 (object file > &|4% B o) e mEBIRE—F 0 &
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6 FBEIEE

g R (linker) AL XA A 09 B 89 EL AT F 09 A4 R X R 52
?f]ﬁéﬂ%ﬁ@%ﬁﬂi (TAEFREXDEEE ) XK > FTaEE 4L — 18 7”?4?%
B T AT ©
At 4Pl cpp —#» AF B RBLEEALBRXGFEAR P HE

FHsE A e 12 R E MK \H#ﬁ%‘ﬁﬂiii%&l’f’]? A 3k &AM 48 S
TG EE MG HF L o @ GNU 3+ £ T 49 binutils B4 F » BT
BRXERGER > 2R AMAFR as BRE X 1d o R SLEHR

BATHRIAER  TUFHAMEERFAROAEEE 94 > &
B TR G

1a®ﬁMeT%WA%@?ﬂ%ﬁﬂ¢%@%&uﬁﬁﬁﬁ LR sk
A2 XAG A4S % VA BATEE RABRRES (AT—8)-

2. ar: THKFZHEITOR—EE EHR AL TUAEITOER
1B 15P ~ FOR AR S MR L #%%%ﬁ fBoemFHRERE
1E#%# & & X & (static library) &7%?5%1%/‘?%?55&55]*%@%%3%%3%
B — 1R B #E o TR AL ar BB EE ﬁﬁ#’é‘kgl‘ﬁ e,
Ao mEBREITOERGOBEREZ—E FREIXNE  @FLalig Ly
B ac

3. c++filt: @A C++ FF TURE & AKX overload #9 7 X » v/ﬁ#%
FRGGHXAZH AR GRXE > Mg TEGRXEHFAE
AR B 8 28 6-4% 3 (assembly label) R & 7 » sL¥ B & %i%#}(/%
mangling ° 1 T EAZ X c++filt AT#AY P40 R 6981k : €Tl
BoRREHBEHLRRGHALH » MREE BLFRA - ®
sk &) @ A2 Bp A% 2B demangling ©

4. gprof: JF K #8742 X893 R RIX AR (profiling) © 1 % £ KK E
RAR KX FATH R » KM LB R oo X &30 BRI T
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6.3 ZARXLE binutils

10.

11.

12.

13.

J B B R AT 0 Lot KT F A A B R 0 Fo 18 B A AR AR
AT FRE - Ad > k2 XBHEA I A FRRIEIE 2 EAE
KM BRHRATUAFEBMLERZXT LT o £RFA
BRLBERRGFF AR ERXEN & GCC &b > pFH
b SR -pg M58 ) IR ERMPIUTEXZK » st gk —1
gmon.out ¥ X » ZAB R AT A RRANER » 289X
AT HEY » i2BFRhob A A gprof M EF &K o

P W

W

nlmconv: st T BAZ X T VAM B 8945 95482 i, NLM (NetWare Loadable
Module) #97& 5 °

.nm: T ERXTUINEB ORI EFTASGYFELHE 815

iR R XM AREROLH . Fo

. objcopy: st L EAZ X T A ~ 453 KR A& X 69 B 6945 o

. objdump: st T EAZ X T A7 & B 6945 A 289 &R o

ranlib: WLERXTURAL O EMU AR L] > oAb B
Fo b BREE ar BXMAANOEN - AFAALFRIXNE
B &R B o

readelf: b T A2 X T LB 7 ELF % A8 B 8948 A 469 T
size: WLEABATUINEBHEROERPLEHTREG K] o
strings: SL LEARZ X T LG B4 E FEMTH R F & o

strip: #t T AL X T A B 6948 R T HATHE F 1 b Z a9 4% 308 &=
e EZB N BETHATHH KR DG o BETIHEENG T ARAF
AR 5% HRA R LA FFIE AR o
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6 FBEIEE

6.4 TR gdb

ERXGEREBRF > AMELEFTETETRKENRSH (debug) T4 > XA
B A2 X697 ST EAEN » B R TRISENMA Lo dgsiR o mBH LY
AR TR AREAME R BPRAEFENRY > LEFHRALGHEA
FERF o Mt > —AIF 8R4 E (debugger) &R ekt T E - 455 2 #
ARBRFIBLTTIITORANMET - BEE » KT AEHEEREK
B3R 0 BEARRXEFEAE » BIRBTRGERATE o

—mE s — AR ETUEB A TOHE .

1. AHEHREX > BRTAETTAYEERXEFOES - AHe
RAAAL A o

2. R AL XA AR M A B T HAF AT

3. RAETALBHEXYFIITH > RACABELTHEF K2
B HAE s RREARA W ARMGTAR .. F o

4 RIETAAEER A MORE » RETRAA £LALL TG T
Yt B AT BT -

BB ERP - ARSI NZ GNU FHEFERY gdb e €&
XBETERAEKX BZTHREIE » #4 C, C++, Fortran, Java, Chill,
assembly, ¥ Modula-2 ¥ #f £ XX 7| » AP R AT EHHA C $ C++,
R KGE Chill # Modula-2 » £# RME T8 LE R HFEXTFR o T
BHH LA GCC RFBRXAMXAZOEXN EZT » L8R3
K I AR AL ] gdb R TR ©

AEME R RFS /R OEEF X—4 > §RMELA gdb £
TATAR NSRS 23T KMLATHINNSLHLHFE (H CCC Rk
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6.5 %% A $1% make

TS HAE ) RRFELGFLAM oA —Lxshe) F
Yo 4R FE TR XA gdb Trhés 85 » gdb A B4 T A% B HEAE X
1k TR A ERLH » AR EMERXNGRE BHPYILE » AFEK
P 69t 85 TAE -

WRTR  RHMHIHERLE T @Y » FRLLARFRER
RIMBETIT  PREFEVHFLERAST TH GRS AR E"J
Medh BN AR ARG XTEAT R0 T4E o BHZ BB gdb #HA LM
355 4= Fortran ¥ 8 XM TR E » BT gdb AF ZAKE » HF SR
ARGl FRRAAKTELIT X o BER LG FHEAF LEAR
Wity s AL BEEYE TRXETEGEE FrRss » 4l #7 Chill #2
Modula-2 Mm% » gdb B AT RA&EE TR B GCC RARKFSMp B RO
NG EARGRFRNELRME o

gdb RRALEXLFHEANTENY » CHAF S ST AT REMG%
BIE - A HACHBTEMAONERAERE RARKRFTE » Ak
AHFSBHBAN DGR R ZHAE R EEMBRIFHSAR
VA gdb BAZ S RTEATRSE T/E » €M KRBT gdb X Ew— R 7 1%
BAFAGINR » & RMBAERR DRI » ERKR MAZBYHEE I gdb,
7 gdb T XK AMERERR  BTARBRIRE -

BHEGBBANOGREET > RARRXEYEL ddd, € IPRE A
Motif/Lesstif & X & B4 H & 8 » EEREN @4 F TR LALLM o
suIb o R ZA KB 8 ERHAERIR (IDE) WAL FX— o

6.5 4% 8 $71b make

%&m%ﬁﬂ%ﬁﬁ%kﬁ(ﬁ“ﬁ@%%ﬁ%ﬁ&%%)Lﬁﬁ*%ﬁ
FHRORTF DT RN EEF AR L HERKIEANEE L
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6 FBEIEE

1R o BEE  AFEFHR TEHE—RGRFHSBERLREAXEY - F
o Wt —EAARAWBFEELLR RO > K RHELEX—
AEH (RHREERHBERS Y ) hBEEAKRARE » LEREALAK
FH o

fRR P REZ 8 o AL make B > WEBEXNGEFOILELY
o ke X&ES o> &% B a7 T4 B4R T 8945 448 Makefile > 3
WA RG34 —F F3PAT o Hb > KPR T U EERXHKFY
4 5 B /2 Makefile # > £ X EZHFHRN 1T make HECRFAA

TAZ 4o 3t 0 RAVE T AL Makefile PHRASRFEDRLRBAEZR
Z R egratR b 1% 0 RABT . Bl RMELE—EFEGOIE > LR
BEMR—E a R REH > WS B A G &5 8 B 8 AT
By > m &R 6 B 4G Tk & B B RERE XA RKFEMR o ok KA1
AT —#HAARMAT o §KITE Makefile FI89 T 12 48R B 14
o o RAE—BRERRF AT > 2 F KT make B - ERAE
> BERTRERIIEA RN AR B A o dosh— R B 94
BB T > WA REN KRR ARRAFA B 4 > 3 make &
FREHEL-MHARXEHEE > WHRFTA -

P 61353 0 make RIFEM Makefile PT38 € 69481 M 1% » R P BT 45 % 8
BRPEFTHEY REFREFHHF > RHABORERTATHAEDOLR
AR AT ARG E > kA RBH RO RBES AP ATRZT M
ENREIGR? ROFERRTARBERECERB T > XA FTHED TR
FHRF o A FERGEIA M5 &er » €A G X E HRF
BEAS BRI S 0 W NG AR A M B G R E 0 e s B R BT A KA
®’IT e

£ GNUHETP» BELIRMET —E% K8 make R » €% T B4
LR EREEMRZ 9 AFR G5 TH % GNU M4t » 6o &4
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6.6 HFEWHBIT L

EHEGTR EHHEN .. F F o A LEMN A LR AR make
FriZAey e Ak A3 % KA A KM » A4 54892 GNU make
(XAR 64 GCC AL GNU #FL L ) A8 ETHFE > REEM
89 Makefile F &84T GNU make #F Z 44 8937 8¢ -

6.6 ¥F&HMmypLA

E—RAGLEAE—ERBET—EF > MKk EEL S 55—
$ﬂ%¥éi%§~%ﬁx%%*@$oﬂ%%ﬂ%%éﬁ%ﬂ%%

2~ RE AR ~ THE MBI LMY TAREXYRALLTAE - A
o ZRBABLTFEHBERAL—MHEHNE RERANEERSNE
UNIX % % M 4% 4o b o

Ao AMMBA B RBALIHEABE RECFETALETR
ﬁ’ﬁﬂﬁﬁuaéﬁm’%iﬁﬁ%%ﬁﬁoﬂk’éﬁAm%ﬁ*
FOMRBAELXBEAL TS LEERA > A AXAMAGTHAE . MERTR
BHIBRRLERAGAGTFE L2 R B FE64M) BERKA E.Elrbf?)\%‘%
PR Bag e E L o

2 T35 FEHE FTRAHFHENFE > REEBAGAA LR mig
WEAALTTIA P (RERH ) AL TRAR - REAHFET
AR ZANASHILR? A BEXARELREY B ETZEHA .

1. ETFERBAEFENTARRGFLALSL L wERFALATEITHE
NGFR > TURZ X RGHT RS R A Z AL LE R
TR FE o

2. BARABIGHE  AHRFINATHRANLAKL T EHMES
AT > RIEF R B T }'fiﬁb% éﬁ-];z-‘ §;§9E13§L{/F4’%‘VX)’E§$']
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6 FBEIEE

92

EP 1 7558F 5 KRAYHAERFZEPRTE L > 44 X Window

%%agm+ HXE F oM 2 FEBZE GNU R BHRAAE - RS
1% 0 AN TARBRITIERMEF L - AR o AT » KR
HEELHH T REFTREFEOMATE o

o gtk—conﬁg

& gtk+ FX BB FEMBI TR > €& —EZELY gtk+ T

s ERERKEATALTE > R2H gtk+ H A& 82142 X H
%g‘%ﬁf‘ziﬁﬁif v W E AR KRB gtk EILALTFE MR
AR WA F L a., QRN BFFZTHE ?/Q%’(éfé\
RFER N R ERRLHE  TEREG R X RLHF o
FRA gth+, REFUXFANRARIRXBLRATEZHE B RS

® o

xmkmf/imake

xmkmf &£ X Window A & TR R T A — > €2 A KA
Makefile 84k A48 : Imakefile #3% m 3t X Window #9 Bl 4838 3%
T T A &9 Makefile © &7+ Imakefile R & —1# THA] 4> £ &
B OF 89 Makefile, B R E R A% make £ o € RS T
4o {7 43 3 SR A5 A2 R 8 ) B AR 0 A RAE R ok A L R & 4 69 48
KRR > 24 ARG TFEAM @ ] —HRR o mizkta b
MR B xmkmf RAL » L CORBEAFTRALEBEATEa o F
xmkmf 3# A Imakefile % °» B €4 3t-F & L4 X Window & &AT
A A7) R 0 —A&E A Makefile P » 403t 4 3% A 482 make
8 ARIE L Makefile 2R E#E TAE o

FE L xmkmf R & —18 # £ shell script (F LKL ) ML

BEEZEE L 3 imake B AL T AR o imake 7T ¥AFE A Imakefile,

AR LA EAG ~ M~ BAM . FF SHIARAE



6.6 HFEWHBIT L

% Makefile $7 th © BAZFTHANHEE T » R T Imakefile £/R4%
2 KR BE A AP > FAe ey AR 2 B 740 X Window 8948 K o B4t X
Window #R CAF S RB FE LAKM > HEAFELLT X
ABTFEMENE RABER TN EAB RN —ELT L3
ARG WE L X Window AL AHERAT o MILT
=18 T & : autoconf, automake, ¥A & libtool 8| &3 4F &£ GNU
SHEWGAE EMBARA TR 2. THHEBALTFE0ARE
REALEAT  ABRZTFEOHRE R BT A IME
B > AR dAR AR > AT &M 5IE# A

autoconf

autoconf A K ARG KB A AL TFEHN TR o SbEHKRET
K} 58 UNIX A% (TRESETERELAL ) Feuk
RG> BB IEAREBEARNGRA » REBRFEZLER
ARBRAAKL > BRFVABRRAALREH/AY > RE T H
5 43E TAE o

BEERMABBXET®R » KM TARBELINGE KR A
autoconf #9 X 4% o B e RHFRMGZ X TR FZ X LK X
B~ TRRERZRAMITEEX - TRHEEKF SASFHORRA
HHER . FF > BEEFRBARMELT AIE > {2
KMIARETRERMOBRARGEFNRIALTFEATRFESE
EER HEAMAARE XFRELF » &8 autoconf XM E
% 3 o, — 18 % B configure 89 shell script, b — 2 H A B4 F
A 0942 X » KT EFH M /#8388 — KRB 18 configure 8 shell
script, B FRFERMAZ X9 F KE—AARMRKA AL > B
AAREAX ST X c W A X TR A4 E 4 config.h #9
2 SBA% 0 AR RAE AT VL AR 0 do s R A 89 )R o ARG S
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6 FBEIEE

94

HRBEARAHE? AANTE? nbtmIHERE FRFEE
R BB R XA o A configure 7T AR KA F o B4
8 4 A A% Makefile.in 2R & & T A JE 3% A 4T & #) Makefile,
£3F make ZHRFE RRAZTHERALHRFR ? ITLEHF
B . FF o

BHHAGRAFHIE > make B X FAH L& Makefile F1%
EAPIBT X H? KM B EFREABESBRZHEALTEHE?

B X Makefile 8915 #FH BT X > REk KIFFTAAZARE A
%-F & » mIEF A autoconf S configure R %R ? R E &£ #4 o

2R AHT 689 make £2 R PT 4832 6945 4F | B X 89 38 54 R
Fl » B &R B B — 5 FTA T 6 AR A4 2 89 Makefile © &
7 o shell script 89 R RBEALZ TREZRXAGLTFE (EF %
K UNIX F& ) #4789 » m B A RAMB A RZBL » LA
TR A 8 RGBT AE » B A BB AR X R4 Lk
configure #2 X Z4& A shell script & REGFRE T o

automake

automake T A R & 4 /4 GNU &% #4%2 % (GNU coding stan-
dard) #) Makefile #) T AAZ X, o SR B &2 89 B 494 ZHTA 8
GNU X AKLABTAFHLFTH - BA KR - AAE
FREFAM o Rl LB AR X5 F &S 7 dagdgs] o

HAXRBAYEIN M T ZR2EHN LA BZREETERET TR
Yoo A AR N3 E AR Makefile 8948 8§ £ - £ E & & 3
B EHB A o Hib» RMATHAEZME L ZXKH
it Makefile 3% 3t L &9 i }E o ¥ 4448 92 autoconf ¥ EAZ Al » H
BRBRegHE NBELERRTFETHER » 1K EE autoconf
9 configure A LA B A& » A MALAE o § RIMEA



6.6 HFEWHBIT L

automake B » &AM & REZ R € B E 4L E A8 Makefile, @ &
HERMEAGEFFTREGR—EEGELIE S > B automake
H € B Pk, Makefile.in 4 & > £33 %% BFE F automake L F
FE R I AT LS autoconf A A B S - mEHEXERE
T4 FF 8 > configure %t € YAtk Makefile.in Btk A £ 4 HE 8
Makefile, 4 3% 8F1% A o

o VAIE K, 0 42 A automake T A F By &K M fLIE E Makefile
A IE » & RARMATUATE A T » R ZZBEFER L
JEE TR ARE T o

libtool

LS FeHE AL JX R RAELET—BRIE - 55

BT F R R (shared library) 7 @ > B &£ &K

UNIX & ~ EXOGRFRMRELET > AT RS HHT—

P o SLH IR autoconf W FE A AR AR R IZ LA o Fk o GNU
+H & A 5] B sl — £ libtool 8 T RAAZR o

42 3% autoconf —#k * libtool AR T & A& F & LEERXE
B AR AR ARESD —EE—9EANET » £ &RM
LEGHALXESEFERMGZERN & - RR4t > €R I
BERI TR AGREBANSEHE AEF LTS X 3
KA E AR AT N d (A %ﬁl‘géfiﬁ’] libc 2k £ b & X & F
) HEARAE AT FRAZATLIE - REAWR
RV EF R A SEAREEF > 3R E—T?’Fﬂi‘ﬁﬁ? o SR iE H
libtool Bl R & A &M » A A libtool BB T — 18 LILFHRE
A R X R REAE o RATT AAFE L3 &f?ﬂéﬁﬁii\“}’ ’ 4w

BETA XBHEBRAG AL TS > T ARF AR RR
LA RAL ] o
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libtool *T ¥A % &-2| autoconf 3 automake F » —AeH Bk A o
g R XAHEEAT %/F 8 0 configure B XA TEAT A G R BTG
"7 libtool RTEAT AL H AR 4FF IR ER] - B8R E
R — B eI & configure, AR R 254 A HLAEJE o

6.7 BEX4EHE cvs

ERXHEGBETY  KRMEE 0B S GGEEME > 5l RMTE
GETHIERKX 0983 ~ Il AFH AR fm RETE AL XS » RIVTHR TR
WAL XIR AR » RETEH - LHAEEHNBEREDEREF S RAK
AR . FF o REERMOBXAE HA R 135 B A
FaE o B TR RIZEBA B RAR A SAEAE AR AR 4] 14
LA Bl FHE UNIX A4 L% A8 SCCS #2 RCS % -

cvs Pl R MR BF T AR > T —NROBRXHERGEH A
B BATCRZZE SRMBARTIRLIZNRN > CHARTHFE

1. XA RRA GG R . —EHE PR NE— RO F R
TH—ERARH EEARXBAGE cvs AR EHE (Reposi-
tory) FHRA —r 0 mABXBEEG G SRR GTE TR FHEFE K
I me s 21T EBEEREGRAIE XA Wb TR
3 F A G A5 2 R o

2. FRAAGRAREBHEH . RPEFTEE cvs FAF X A5 SR8 H
BB AER R BB HE— RS ETEN cvs 8 BH B » &7
CEOH A REHEAEEH o o T RMBXEBE R —BEFHEZ >
ZRAEGHTHA  TURE HIE PR AGRF LEEE o
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6.7 R H4E cvs

3. MAMMAN &N BB EAHGTRARTEEZ RS ARME XL
B BHE R AKBMAELRGEABGREBLEFGETEE &
Bk cvs ARTARBET ZEG L & > ARESRMAELSERE T
‘Q (o]

4. XBRSAGVRB LR ERANASASFRERA—EEZXF > &
BB TR]E §FLER Pl L PLEFTE—BEX » B
AXHECENLG TR BT 12 X TTaEF oy M T A2 X 9520
WHAS B ARy F N A TR R T KRB =& AT 5 R
ARY > FRENHEATHRALRETREECZIHMABHAFTHE
AP GHR—BEA XIS RECRE - HBEHE AR
T o

S A2 cvs AR H B RM AL RIE L RIE G AR LM &
XPREZCEF ST R — XA 2EEE cvs B 0 cvs §3T
SAMAPTIS B3R 5 > FlBF KB AF R 8915 s o ffde k> R &0k
o4 REEERXBHT EZATRAMEGERY » BHELAKEZR
FHILE 1R Rk o T HARAT AMAS Bk 09 A2 XA E E & cvs BF » &
WERBEGT X (T BEETHMS > INEEAWMAL) @ATA
B B E > 3 WM AR RAS  # ovs BEBFRF o

5. AL XAk F LM ¢ ovs 4T oLk B S TEATAL KA 80 IS 4
HIH > MARFER MG SRABEAEER —FREAL - 4ot
TAFRERERGAMERESES HEAHE LR BLXRE
AoRMBERXGREZ— o

6. RAMELBI . £—RIFNT » RA S REAEE T A5 K
HAEXEEL cvs RE - BHALRART » AMTRLAAKAE
AR PR XA AT B AaTZEEXE R e T AR &
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e AT AF LR EZXFEABEI ML XBR - "
B4 W cvs B9 B A2 XA o) A48 AT 9 A2 XA R I -

WA EARAZ X B RBERA T L cvs PEATH » HEATF AR cvs
PR NE AR OEIG - ML BGREHAEEYGAE » HX
cvs A XHEL BIRLAF S0 > P&k KOFRALREZHA
S HLRNK o b LI A LR TR » M PTEETEATAOAE SR R
B EERE Bl RREARXMEBRETREE S A EEGAME 8]
R HARXBREESTRIA G ROGF I o

6.8 ZFAEHNAEFAET

A RMAFZARHELN » RMNEBBRETRZEFOR La » 4]
42 C, C4++, Fortran, Java .... % c AR X FREFHL TR > ¥k
TEIHNGFS - 2B AR . FFEXEENB TR F
FRM LGN/ o

R BIIH—HOBETHEROBRXERER THRF 9 HZ
B ITEFAZES) » BHEZRFEZ—MEFES (interpreter) £ HAE X
AR EZE > SR T AR R BT EE) T o ¥ A AZEXETHAKEL
wHE o BEAABFE @R o

AR EBEAHFRFERAFAZZTNED > KA ET =FA
MANGES - BFNBHEIRORF I N AR REE EET
WA 0 FLE AR BT R B Bl BRI T URE 5 Ho A &
RXBHREEEERMEEZO IR AR BREX §RELRMR
JBs A CHEETAEN  CAR—ATPHEXGES » BETCH— KA XA
ARRZGLEMBR—HEBENGE > WREAAFTEHOIXNEF CM93E > 4o

REMBEZENE —EHREE—BODHER B FGRPLEERXRTHREK -
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6.8 HREHKHEFZFRZES

2 EFXBZARE > EREABTHEFERMAZXBHGEIF >
oy BFBENREREX BHAL RIUTEMO A G IE - THRMF > B
THIITKFEERLRERRBFXES 9 c AmAFAFZAFTH AR
REHFE » AR EMENH LB FTFLOEEHEN —REMHERLSE
FALR o Lo b AR T AR AR 1 B 6942 XA R B — LA MR - K
R EFXFT TARA ARG EBE > GEFBHEFR o X
B-HFAE TR ELEAASESER > KAMNBLRDIHFXB TR
BB o

b FRMEBFRLBRAIATRENR > KM TERAHFGB
TARAME o ZRMF KRR » B4 2 HHMIAGIE T 64
RMEERNAFRES cFT L ARSEAMBLEIZT AFELE
WMBEEZT LA RABYGH TRERMEN@DRE GFFE TR o &
MARFNZFETEROEAARAY » BB AP 6 LEFRF > KRME &
J autoconf PTHH 89 configure #2 NTEAT A & AIX » 1218 configure L&
A shell script BEAFAZFZZFHEL  ERECAABFEHHAE - BT
ARl RBRF MG AHRNRK > MR EEPATER ~ LA BRI 95 7F
REBTRXT AR 2% R o

AT BT GEE O RBERFERYAFXBT > L3
THOA LA KT RRANM Y RAER o

1. shell

shell RARMFFABGEFRZAM—BERINES - CLFTA 4458
R »EeFHF AL BEBLOAR P4
BT 35 & 0 JE A A2 AR B IAE » H 3 42384571 Microsoft MS-DOS
A4 F 1) COMMAND.COM —#k o B/ A MRESRA LR B
BTSN 0 2 UNIX A& — AR > 4o sbis A 23k
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100

TR EAE R H B mE R R E 8 shell R E EABBEAN T @
Microsoft MS-DOS 5 COMMAND.COM & 47 353 4 89355t o

BT AL MASLES R IEDH G > shell BE—FHBERETT
XA FE - RMTT — $ 6938 LR shell 993858 £ —1
A% (shell script) F > B EHATEAG LARRKT A — 0 R AT
A 89 TAE o Bk » 3218 shell script ARk R T AFXEE » mikid
THHEFERA shell AF o AIMARZTRESRMEE 956
BB REB R R BB RA BB HNES » AEEFH X -2
B -HEWMEAZTEGEERERABGFE ... F5F o

shell script &3 8975 7%1& shell 89 R R fmA B » 125 #H 54449
shell ¥ KE ETEFHAMRWEA : —%& Bourne Shell (sh) # > &4 sh,
ksh, $2 GNU 3t 2| A7 % /& 8 Bourne Again Shell (bash) o % —#i-&
# R UNIX BT A 89 C Shell #8 (csh) » €45 csh #2 tesh > &K
ML CHFERELCHEST BROLABCEIHRALT
ASLBP b5 o iR St 0 iBA FlEF4EA Bourne Shell $# C Shell #
45 €49 shell, E F 4 zsh B R & o

12 3F % shell F > YA Bourne Shell (sh) & & @ 4T » %&-F & K& kY
UNTX % %48 A 1218 shell » T A3 A& UNIX #57% F 09428 o wAT X
HOFBBHEAEME > FRAE AHFH S ENRXTR - BT A Y
UNIX A% & Z A Z & sh 49 shell script & 49 » i autoconf
89 configure #2 X AF A 1 2] sh 89352 Mm & o M & 2 K4 ksh $2
bash B & A sh B A#ABIFAL > TAXE L SR XBHAEKH
B EH BH o ARF S B F Lk bash 8 FERE ZMH -
£ H—J @ > tesh WAL Rty csh AR EHRTEHRRN  ©
ALPEA L bash 48 IL 89 F2 KB KL o) 68 o

WEmAMTRE > BFXETTRE G LMEM E 0154 T RBEAE



6.8 HREHKHEFZFRZES

# Ak » # shell script 3£ s 5 88 69 7 N3k & B a0 3 $47E A
X o Bk £42H6 UNIX & & > A8 €A — 424889 shell T
AAX > BERMIEE shell script KL M7 @ 12 o 83 shell 89T
AR XE— AR SR8 ae > f LR R T L] 2 E (pipe) 8
FAMFS LA EEL  H—EGRBEEAF—EGHAR
BRIE o ok AR RS HIF SR AR A M AR AL o 122 shell TE
AU ERT RN RER L Pl F IR F ) grep, F & Rk
9 sed, F BB ed, FH MBI awk ... FF o HREBEHFS o

MEFSRET@ > BHA-RHFHNOFETAMT $ORF
FERT s BB F L A B EMAA [ ERILE T (regular
expression) | * B % UNIX 89T BAZXARAH L& > 846 Ll 8y
smulﬁﬁﬂ\#yx+%ﬁﬁ\uW%$ﬁ@6%%@%&&&
BT REAEAGLRERJRXRE libc LA CH T 4@ 0 LI 44
Gz o

A f o HAL A shell script $2 3 % 89 shell T BAZ X, » PT A8 IR 3 89
FHEMARA R bl et Z G EREH 2 HEOH
%ﬁﬁ%%’&ﬁu&@%W%%wEﬂﬁ(ﬁﬁﬂﬁﬁ&’@w
script AL TRERE ) Ak RAFFHSL £ E FXBESH
A ATRREMEE LGMERA o

. perl

perl F—AFFRRYNFERILFHEREZEST » BHEST CHEKX
BT HF % shell TRAAKX sed, awk, sh ... F4FHE > AFEEX
MEAEE—F2F - Ak e H 4&6@&5\5@?%& » RaAT ik
AEGFE R > A A0 S a6 AR 5028 B 32 B R A LA AR
B o AR perl WHAIHFTF TR —agiR . THBEFT
ARB B 370938 ik R AR ERBEGF) o
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102

perl B9 ERARE FZ I » RAUME cgi RANEES > SN ALEH
MAEXEMH TE > LEFSREARILRY 9REH (4= automake
AL perl R ) > f& feAR AT B € B HEHF o

. python:

python & — @A HE G X8 AFXEZ » 2 perl MK » FHAEH
RABHGA RLFHS o CHARAFENEX  AF S840 -~ 5
B (class) ~ AR ZFEMR 9 R AR 4 RITBTURE J H
C R CH++ B REHGIIBIALA > ¥A3E 7 python B9 AL ©

. tcl/tk:

tcl 355 A& John Ousterhout Zx4% & S 4 o M A8 3 5k K B2 4508 B 2
HARGES 0 otk & tcl AP > €A X Window B 4@
BRERS  AMEHERR BEAGAYABOEALR o 4
% X Window #/ M2 X3t 2 A EEB T 2R > F L —EF T
#t & Linux kernel /£ 4 3% B 89 Bl 7 /L3 € 4@ : make xconfig °

. php:

php THEMAZFNEFAES o 4L 0MEE AL html 353 8§ &
B ERF LA —AEFRZET » MENEFERLRMG— AL
REMAEARES - AmE RMEBR FTEHENH B P 4k
R RAF IR BOREF » B4R A html SKAR R AMET o 12 BF4E » php 75
THITURERGT c EX—EAMAMMRF ~ %5FE ~ HAHK html
By 355 > RIRFERAF S oh8MEa > TUAHEF S TR E (3= mysql)
WA UHFE RMZEELARGEART

. javascript:

javascript & & Netscape AT 6) BEXE T » TUERMZFZL
HANEEA o BECEMF S Java ;S ME (ABHEM ) 894F



6.9 BRIH4HHE

LM 2R AR L FF B R o javascript 7T ¥ASE html
EEREMR EARMAEME Bt > L ERHEME T
R o javascript B AT /R 2R F S B B Xk 0 Bl e L —
B ET » ARTART AR A € &AM B €tk o B Ak
FLM OBEAY S LB RAA B LR Bl Netscape $2 Microsft
Internet Explorer % ° & » Microsft Internet Explorer R ¥4 T —
R 0 Tk A Z B Jscript ©

6.9 A XH4gHE

RN FRAFOIHAA R AF T B F oM A BHEE
B he > AR AT E I TAE o A58 UNIX A% F > AR EXH ALK
A man page, & KM#FAT “man BBXL ~ REHL ~ XKL 7 #*
T e FA B RITAT, o

MEIRGEE > ARSI HRBRANBIR > G55 H PR
A% TeX/LaTeX $2 UH4y 1 Postscript/PDF ~ % 88 A8 18 & #4838 U+
html ~ A& GNU A7 B89 LA B 5 & 4 info page ... ¥ % * 44 man
page £ X R T MR ELRGTIE » KRG E T o Kf s £RFHERM
A AL R R R XA S 0 Bl de 2 — AL 89 U F 4S5 T 32 5T man page
2, info page Wi 77 1& > 1240 R 2 5| 6 b KA1 A Z A Postscript/PDF °
A WS LA AL html o HEARME L 5] BB LTR G #H
KA B — 1A LHH?

BTMAZEREE » GNU FERBFHNHAET —EIHEHLIE
texinfo * BT AR KM ARG — 1Rk 89 LS » AR1EF A texinfo A A
E b F A2 X (4o TeX/LaTeX) # € it s Lo X o KFHAH
GNU 3+ &8 T 89 388 69 T AHH-AR 2 & texinfo 8 A& 49 ©
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MR Sh 0 BH —EHBE cweb L E > © £ E AN REAHYE
fRLE o RMAEGHE NFEE ARG FAZTHM N EZR » UF 28
AT EARXEMA Y Flif LB LATEARETRIEMES
BHRE o BEREXANEMREELTERRKY R CHHEIARES
AXEGTBEEBEARRGE R o KA > oA cweb X H B #E
BHIEM 0 B cweb A — R A9 XAE > HE RIVRBEE G H KR
B EMAE ARGTEIN—FTOFTEE - ME > cweb BAH AMAEN
FEe C/Cht ... DR TEAHABRE > BE LR &
REEMMmAN - BRMAR » BRFFTHEME TAREREXHY
[FAE] » M cweb BT UAE— S iz LzMaXAFHER &
Bl T EAZ X9 PEmR ~ $53 » M 89 434 8 Postscript/PDF & HTML
ERX0 T3 AL BA

BA L AAE M 8 TR A& 0+ GNU/Linux 8 HOTWO U#%
J 8% X, SGML » AR E 5 R HRATH XML %X ... F%F 24 H
CMHACRBE AL IE » AE BOMA TG 52 LR 5% L
E{ o

6.10 ¥&MEFRRALEHERRE

ALBEMENBTHFZ 5092 LTL > A 8RO RiF
TR E M AT REAMETHE - RbeMeTHRETEX
B 0 A2 R4 Microsoft A% F & TA > EH—ERAGELH
3R 3L (Integrated Development Environment) 7 #& B s 42 X (#]4e »
& 4 8938 5€ Borland 2 8] AT 8 f& 49 Borland C/C++, C++ Builder ...
F)oFRELRMEASESN > SFREBR—EHENLTRES (P
vi) BT AT » T XAA&KA X Window ET > % F B R EERBAET -
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6.10 %A HBEEFE LR BRI

TEAEH vi mEEX > MEAXNE 5% LI HFRREH T—EARLE
A R PATHFR 4 make . ALK > BT —ERE R L—1M@ gdb &
BAAXRE ... FF o Ak HMm?T > BRFHNFEZ—RAELSHE
B AL TERBEART o

e E&GH5T » A —EAESHERR  HF LR EELE
oAk ER—EAERAZNEOTRAELRE T o £ 8 HRELY
HRFPRLZBHAGESHERT > H N RARAARAS G RBEH
By o A R R R B 3L Microsoft F & L&GFE REHEE A &
REFELE RATHNMABERLEmT GHR - L P RFLGZA A
Borland 2+ 8] # # 2] GNU/Linux & £ Kylix £2 %8 » ®42 313
6% 7T WA B 4595 GNU /Linux $2 Microsoft “F & #9 Delphi £ 5 ©

M B HREEY  EFRAERROBERLERLTRE - £F A
xwpe * B 84k T A A LKA Borland 2 & FH £ MS-DOS F& L&y
Borland C++ 8B RIL » € GCC~ X FHBE ~ HA#E gdb F
ok —d s FRMTAFTEELBY A0 EETHE Erise) T
Y o 54> KDE st E4E £ 8Kk —&ESREES kdevel » L4
AdEskt £ A KDE & X & & &89 T 712 &M HE KDE 8 J& i £
X

R BA A —EKBEEAFGESHERE » 382E GNU 3HF 4
% —fB4E S . emacs ° emacs £— XL FHER > EE T LigE
RBAR— R L FHBES » KM TYLE emacs PRET IS ~ e T
RFPHARTEME - EEARBATHRTHERA ¥IK > ERT K
GCC FR2AEMBELEESARR  RA—BEEHFLTOESHER It o
o2 xwpe $Z kdevel * emacs A RHKIR S » M AL A LE A BME » R
T84T A B M 8 PR R AT da FLok o

525 A
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[

. GNU project!®!

[\)

. GCCl, info gee

3. binutils!®!

4. gdbl?. info gdb.

5. ddd®

6. makel® info make

7. gtk+B

8. xmkmf/imake man xmkmf, man imake
9. autoconfl””, info autoconf
10. automakel®! info automake
11. libtool, info libtool
12. GNU coding standard[®!
13. cvsl® info cvs
14. bash!®l. info bash

15. csh/tesh Using csh & tesh by Paul DuBois, Publish O’Reilly, ISBN:
1-56592-132-1

16. perl® 1 man perl
17. python®

18. php[gg’ 100]
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6.10

Rl S S AR XA R e £

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

td/tk[ml, 102]

javascript!103 104

texinfol'%! info texinfo

cwebl196]

SGML /XML

emacs!1%!

XWP e[109]

kdevel! search for kdevel.

guidel'!!]
[112]

kylix

codeforgel"

UNIX Power Tools, 2nd ed., by Jerry Peek, Tim O’Reilly & Mike

Loukides, ISBN: 1-56592-260-3

Learning the GNU development tools

[114]
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FEFE
# X & (Library)

54 HRH

7.1 3%

HARMGBRAPREEEREFSHTOTE > Gl FHBEF 17
REBHAR - HEAIESR - LELE .. FF > nEeHFETa
BBk > 25 BAA G b & %%%%ﬁ%w #ﬁg%é,&&ﬁ»%
BAS » MmBARAEHE - Atk » BAXFAEEFBREIANPEFTFTEY
—EEHESHE - EE S KeME R—EE TR &R » SRS
Mo mRbHERAMEFREART o Ak TRXE TAFERZRE
IHFEEZNTR > LHF—REAFZLETEGF ML HFALAET
A e A2 XEFEEG B RLEM o
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7 #RX & (Library)

7.2 A&

7.3 BREXRXER
7.3.1 A

ARG EEAEE S > MARNREATE - A UNIX 24mF » L&
JERE o MBAREZGINE » RBAC KRXET o it C3BE TR
& UNIX fE ¥ A& 53E > 758 UNIX B4£ AT&T FR1Z24 0 AT
BEBRAGLSEE FEMOBEIEERE S » AFETHRBEEA
B PATEGE » TR EMAE THEXEZS » EFEREELLAEALE
TEHKRE o BABETE &Y UNIX A4 F X 90% A ERE C R
C++ BABE RN » X P AR ARELS Y AHRRIXNE ~ KHH
MEAGIE - REBALFFRL -

BREHCHEZTFTEFEL L EAGIMEA - TEREE - R LT
M ARG . FRERBXBZPF RGOS - AR > CHETHE
MG %ﬁﬁ%%**ﬁ & BTG RE X T RAE N B LM > 2
A mE ¥ ALREE C RXE (libe) RIAFRELRF - Ak > C KX

e T ARATR T AGALS A o PTA B R A2 X AT R RIKIE » F
B e R R AN A S AR SRR IEAR -

—&mE o —EREN C HARTESTRANHAFH  —BEBS
HEYAGLTHE O —BA—RFHGR ﬁ%# FA& T ] T3
AERARXTAGEE AL FRFORAANERE > R A& EER
BEIRFS » iRBE—BAGE TN EERARZXER » fAK TG T
Rt C HX B LEHXF o At BARXB L C HX R
BEALTHNED  ERELZALEZCEE o o —M&F R4 48

AHEFAL - TERE - HERAE - REFFELE BREREA

N



7.3 BEZRRE

FF - FREZALTHEOREAFTANIXSH BT EINEXESL
UNIX FE 8 THMME » BFPHLBARZA - ORBAEE  BALHE
AN o BRI BRIFAE BT S REGRE > F KA o

PRt 2 sh > R X B E ALK 692 & 8T o %%J&@
(static library)] $2 [T 5% X & (shared library) | rﬁﬁi o AT H R A&
Bk BT A 8 3 XA AT SR — B R X R AE > WAk A R é\&éﬁﬁi\ﬁ
PERY > LAM LA B TR R AR AR XA S HXEAG WA
AR AL X ARG 092 X AR & 5 —dte > do sk F R8T px,— 1B ;t%‘fﬁ@?ff?ic
1o R WARART NSO RALDHFEFZHEFAHRTHE -
REMAEXALALE TR LYty BAAEEEH - B
oo AHEBEY TTrFHNE ] HHER -

EIBRFTENRANBRYALRET  BALFHELITEZHAETHR
ANEYHFREBEER > AL FIRIXBITH L4248 FHK
BENIE c A REBRALRTAIN ARG [T RETEHEEA
GEPATHARAGLETERIRE M RADHRT » TARILEHITF
ZREER > A HHRBRIUT ST ER ARG REZXTF o Hk
Bl—r R X TAE ARG T BRETHARENEHEE
M o B BFAL R B HATE R AR £ -

BT A #) UNIX-like AAHMRE T M8 C ZXE > @£ H 0%
#) UNIX-like 24 F » ¥ €A T AKX BEH > EAHBET
BER S IBRABELATR - —fmE > THAUNIX 2H T &=
% (UNIX System Laboratories, USL) AT F % # ELF (Executable and
Linking Format) #& X& & % > g XL CHATE [ THME ALK
BAR R Z — o R AR ] A AT R 4G \iﬁ%ﬁE%Umxéﬁ¢’&%
R ELF #% X A8 Z 6948 A BoF ] 4~

AT » &A13E04 GNU/Linux A& & L > N L C H X R H AR
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7 BRX )& (Library)

e o

7.3.2 GLIBC ##.#%

#£ GNU/Linux 2% ¥ > £ C HAENEKLEH T GNU/Linux % E
MEBEZIRM BTARBERC AABEALFPHREETE
Moo FH ) GNU/Linux AR B R XEZET o FRHXNE » ASLATA B
AR AUAFRELEG T XGARET o AE] 1995-1996 F libeh B 1L
% o ZGA K4 XK ELF T E R & 0 FIBEFZRN C X ELTHE
T E A UNIX £ K358 2 a2 % X B » T 3§ GNU/Linux % k& L#)—
KEF o

A libeh 242 X Bl AL (118N) $2 A 1L (L10N) 7 d 89 X &4k £ >
WAE B2 % EREMB P LB RERATEH—2RER
T o BB —HRF% » GNU/Linux #A T GNU A7 BH# 4 glibc-2.0 &
BECHZANEK  REBRLERALLYG ZE A HERY  ZRARBE
glibc-2.1 > 2] T 3R, 3

A RES BE FXAMZ X X 2R #K

fT’E]G%t\ ’ &



S AL X T AR E H A E] L UNIX F 6 % o SRR 048 .

1. ISO C:
ISO C & International Standard for the C programming language #9J
BE o BRRART CESNER ARE C RN R JEEMHRLAE
P EERAKR -~ ARXAEYH . FF RTFAEMFE LMY CHE
3 (8459F UNIX P& ) 40 L% uiB 8 o

2. POSIX:

POSIX & Portable Operating System Interface for Computer Envi-
ronments 894§ » €& ISO C 893E4y » A T —ETHMEGIEE
AT EMAEEGESY  EREFARAALERIXNEMT » BFFE
FHBRRH T AR - AR CRANFERTE S UREC &
N f R EEiFE R GAY IR XIE (A& FE D) F
& o mA glibc £RR AR POSIX 912 &R F4E) » Bl oFHE T 44
& POSIX A2 84 Linux #%S » 3E LRI T B A 8942 X 7T il 3|
A A POSIX 89 AE ©

3. Berkeley Unix:
Berkeley Unix ZA## 5Lk KA AR UNIX AFEX A4 &
1% 4.2 BSD ~ 4.3 BSD ~ 4.4 BSD A A FH 4 SunOS ° i3 & A 449
CHXBRPAFSHAGRG > EHEA L LARMBEZEF > 63
select() B X ~ sockets .... F 3 » B A glibc PAA X% ©

4. SVID:
SVID #& System V Interface Description #7148 § * © & — 15 4 it
AT&T UNIX System V & & HAE 6 T4 > © & POSIX 42 # 49 2t
o Glibc BT K28 SVID AERR > AP RERHELET
TR M 898 ARAE B A B 5 F X FTIEM (shared memory) » E24AH
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7 BRX )& (Library)

oty 3R Bl & R FAE T o BAE SVID 269 B 89,2 A4 2 7T WA 3| 52
UNIX System V #8948 & $242 X 89 T A1 o

5. XPG:
XPG & X/Open Portability Guide 8948  » & & X/Open Company,
Ltd. FT# % > BB X/Open ##A UNIX @AZ 69 o MmBpRAE
2% POSIX A2 B8 Ik A > FIBFALAT T —18 UNIX 1F ¥ R 4T
SRR LF T iconv() FEBIAN® > AR5 BSD
$2 SVID #4 & o

BT B ag AL 0 glibc BAST GNU 454 8945 & > 4B GNU
Extension © {2 &4F & & X HAF AT TUAF@AZ KX G EFRBEH > 23K
RAFTUABALE L4 UNIX F & £ A THAAMYE T4 LIA

=
g& o

7.3.3 GLIBC 89 A%

Wt glibc 45T 4-FAT A 49 UNIX @4789428 > TURRAL AR O R
BA o mak ey UNIX A% —4k » LR 20948 L8 584 A L0981
WA 0 12— 18 R — M A L AL o X glibe-2.2 A
BRAEEHIRZORE

12 5% glibc 8 8 » 574 /lib $2 /usr/lib F » €.4F libc 22 % C &
X&E ~ libm HLZHAJE ~ liberypt B 4R HH %X E ~ libdb FH
& &% X & ~ libpthread /74 % #1478 JH X & ~ libnss AR R & X,
... FHE o BEMEIT;ZRIRXE » LA so MER o
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7.3 BEZRRE

EF o /lib/ld*so XML HX R R L TE o A8 H AR 4F
AR XNENG XD EE ) ERIBRFRBEYAH
oo sk B G XA BEMTE OB A R X R TR A X 8
THATH AL > A IR T FRABYGAAT » ER XK FFN
B3R 8 R R A AT P sk T AR R X o & A 2 AR B & X A8 &
P FURNMAEIITE > Ald g —1E 8 FH R 1d*so AT
F 0 R X R 1 T AT o

—MmE o ARRXRFNNOLLERL A ldso> @ A A
APATEF O Sy & 2 & B A % B 1d-(version).so & 1d-linux.so (/&
GNU/Linux A% F ) °

R R RAR A AL X B AU

REAZAAEAE LA b BB R > &3 [usr/include/ AT » LA
EAMXELEAXULG B AL KHAROLN . &
%,

MesbZ 9k 0 £ Jusr/lib) FREA T a g BRIEXE
FORPEELATHIAITHEAE %mﬁ Hep & ERTHEHK
NEYFRBERA s MBAFTALELEERGESTEEHERE

2 X B A o

5% X B 3R SUAF

£ — A8 UNIX A& T » 8 &3 LA 24 /ust/man & /usr/share/man
JA T » %A% B man pages® R TRy ZE T xH » A+ F =%
(man2) #4692 A2 & F™ > M =F (man3) FHI L libe 42 F & X

fe o AR ERAGHABEE ERGLE TN o

M GNU 89 2% F » KT man pages X9 » BH —FH B info 19

X EF A S 0 T A2 38893424 b man pages R BF & 0 B A
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glibc FARHI 5L o glibe 8 info SLHALA /usr/share/info/libe.info*
' AL FAHF S EMAARGBELHHAR o

4. FEBBEARERLETR”E

R REEXBERLERLLANGRSY > TZTHRE K
K . Jusr/lib/gconv/ A2 REN T HEHBEL > RFF AL
T ERGHTABAAO AR TRIMG Bk - F R %
Just/lib/locale * W& A A H KK T EH RO ERALETHE (lo-
cale) » & LC.CTYPE ~ LC.TIME .... % - =% %
/usr/share/locale/ * R&T#HF G A ERCTH » TRZREE
FA2 X8R EEFI G o MK —IAE /usr/share/il8n/ » LA E A
ZEEBCER B REH  ARARIZEOAB/ERE ... FF o

5. R FH &
F &5 M [usr/share/zoneinfo J& T » W &7 & H b B $2AE AR R,
76 I ] B 433 T o

6. Hfb T LA X L3R A

TRERZX2W £ [usr/bin 2 /sbin KT » &4&— LEHEERAE
# & A8 B 89 #2 X4= iconv, locale, localedef 3 » VAR J 4 #  J& F 42
AETHFHXRARKKM ALY 1dd, B T FRXBRFHLTE
#2 X ldconfig .... 5 o fm A8 Bl 69 % T4 B4L A Jetc KT ©

7.3.4 GLIBC & &R #

RAEXHBEZOARRE > glibc RS RXWHT 2 ERTEREA
CM SR RE LR ERRAERTEG > AFALTHOE oLy hi
B H XM E T

|
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7.3 BEZRRE

1. 3R IEFE X . 46 HXERMAR ~ S383RIE 44 (errno) FLE43RR
BBTE o

2. WIRME M| . AEHRBLRUERE - FERE 7 THE
HE

3. BABEBEILEER . GEFEERILETHE (locale) 89°F ™ /~@
Rmaniie s ABMFNET - FAREESHF o

4. NI E . BFEAR B M B (standard 1/0) ~ B RRE ~ KK
B ARBTF M F o

bATHRBEMATREN : A5 TITRGEL - HATEFHXHF > @
WA 7 @ B 6,46 & & (pipe, fifo) ~ sockets ~ - FTIERE ~ FT4L B R
RRE .. FFo

6. ALMF . QBB EALETAR - TRAERISBREE - AHEA
B4 (syslog) ~ £ M A Af 40 s A IR B 32 ~ & A5 4% IR 4o DNS »
CFFo
7. R B A At AESBHISHEIFERLL FERRNKFRE
FAERTRA - BHHAT - HEXRXAHF - FEBEIE - THER
G~ITREPITEHEIIE . FFo

S5 H

115]

1. glibc man pages, info libcl
2. ELF #.4&Z s 117 o
3. ISC $2 POSIX["®! -

4. XPG #AEZ09] o
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735 C4++ HRE

GNU C++ Library!®? o

7.4 54w

o B [HRHS R

— GSM 06.10 lossy speech compression['!,

de

&

o H :

D

— SDL - Simple DirectMedia Layer!?2,

— SMPEG - SDL MPEG Player Library!'?.
— liboggl'?4.

— libvorbis'#l.

— audiofilel*2¢],

— libsndfilel*7.
i

[128]

— ImageMagick!"*®..

— libpng - Library for Portable Network Graphics!'?.

[130] )

— libmng - Library for Multiple-image Network Graphics

131]

— libtiff - Library for Tag Image File Format['!,
— libungif - A library for using uncompressed GIFs!'32],
— xpm - XPM pixmap library for the X Window System.

— gd - A graphics library for drawing .gif files

118



— imlib - An image loading and rendering library for X11R6
— libjpeg - A library for manipulating JPEG image format files

— netpbm
— svgalib
e 3D
— Mesal'33l,
7.5 AR

e OpenH323 - H.323 protocol stack!34,
e Vovida - MGCP, SIP, RTP[!,

e OpenSS7 - Signalling System Number 7 protocol stackl'.

7.6 A&=xs

e OpenSSLI™.

e libsafe - Protecting Critical Elements of Stacks!'".

[138] )

e Cyrus SASL Library - Simple Authentication and Security Layer

7.7 BHA®: X HXE
7.7.1 Xlib 2R & /-

X Window A% UNIX B PAR2RG B IZEN @ > €44E 1984 F &
M ELEAANL AT SN SEHBEN—RBELEHFE LB RS
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BRE—ARELTHEMAEARBERORET ARG - AR 2 ETEREEX
é@%“ﬂ&é-ﬁﬁ% A% (X10) > 21T 1987 FEEXT H+—m (X11) > B
BEFUHEFEE > BT 1994 FH KT X11R6 > 3L B 7] UNIX A
S EBATRI R A © r?a/?\i\,%‘ AW E R ENRE > Lk 1996 KART —
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