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Contributed by Murray StokelyZJeroen Ruigrok van der Werven.

1.1. f£FreeBSD B

& T HAIFEIAIE | FAERHIFreeBSDE AL 484 T » Ty B AL YEM T B E RRS RN TIE 2 (H2 ZAE e
PiiaTE ? FreeBSDA fe Bt MR A BER TS ¥ & Kprogramedt i m] LU EEVE 2

AFEAE B IR — LR - BIR - B plprogrammingte B AT MR SR X > AR 2 BATE B8 -
MR E S » AEEEANRZHERREE - BR - RN F i FreeBSDIVIEXFIZE TS » A
AR EE T ERR

1.2. The BSD Vision
By T RARE HRAUFE S FEUNIX® like R24% B A RIFaOMFE A M ~ SeefEE M » FMOERRNG— LR

=\ 45 (original software tools ideology)

1.3. TR e M

HAVE ZRRBE SN

- EREERR R NEIHHITIEE ©

- A EEREE - RRE RRBROESE & ARG - MAERARE » MEEEWE£H
FHIFR - FRABRAEEIRRE S B A TR s A 1

- THERE - fERA BRI - 25 H AR L ARER > FHHE CBSRHRNE -
- BRI R IIHE T 2R RIRERS - BIFRITIER RN ERE EERE -

- # FA10% 9.0 ) B BEES R 52 A90% 1) TR &= - wh FH i fif BeL v s, o

- TR LRI RO R -

- PR (mechanismy THIERHl(policy)  Fb s, » $E 45 2 T SR MEAC R 3 B 2IIE o
LI B Scheifler & Gettys?)"X Window System i 3C

1.4./ usr/src HIZERE

St FreeBSDIR IATEHN7E A FARICVS repositoryd ° i@ FreeBSDIR tAE AL & $5/E/usr/sre » TTEHAE T
FF B $k

Directory Description
bin/ Source for files inbin
contrib/ Source for files from contributed software.



Directory
crypto/
etc/
games/
gnu/
include/
kerberos5/
lib/
libexec/
release/
rescue/
shin/
secure/
share/
sys/

tools/
usr.bin/
usr.sbin/

i
3

Description

Cryptographical sources

Source for files irfetc

Source for files inusr/games

Utilities covered by the GNU Public License
Source for files irfusr/include

Source for Kerberos version 5

Source for files irfusr/lib

Source for files irusr/libexec

Files required to produce a FreeBSD release
Build system for thdrescue utilities

Source for files irfshin

FreeSec sources

Source for files irfusr/share

Kernel source files

Tools used for maintenance and testing of FreeBSD
Source for files irusr/bin

Source for files irusr/sbin



2. MAHEZETR

Contributed by James RaynardMurray Stokely.

2.1. B

AREEALA GRS FreeBSDRTHR It AUFE 2B % T B (programing toolsy AZEFT /4R T B FEU7E HiAth
FRARIUNIX el (A » b a7 7~ g B ik SR R ) A A T - AFE KIS IR 2 R /R LARTA
B RALEEREALE N BEEAERSEWEHE AN BT RIETEFRGRE LK -

2.2. iy

FreeBSDfEfIt—{EIE B AUFE B ERER » [LUNEHIZAEC ~ C++ ~ Fortranfllassembleffl 455 5 ) 42
#%(compiler), 7EFreeBSDHER E R AL & FEE A R LA T 5 BIFEPer AT H A EEUNIX T E » 5 /Esed LA
Fawk » WIERREEESAH » FreeBSDEPorts collectiorth & #2 4t H 4R 2 25 F1 B 5% 5% (interpreter),
FreeBSDIHZAFT Z 151 » R Z2POSIX®FIANSI C » &R RA T & IBSD (#47% © ff LAfEFreeBSD.LE /Y
BARNFBRSTELZHMER - ST RS L2 V6 LARE ~ ST -

BT SEIRTEAGRAEUNIX & EERAER > ] ISR 2 FreeBSDA NI SRRV NS
AER) BRI IR PR £ F - TR ATRNA K ZEREEE - O B SR — RS - DI IR A] LIBR
fRR AR -

AEAFLANERGFGEREAFI AR - SF R A —REERTE - Al - RAERIREEFUNIX &
RREAIRAE - T HEEERR - SRR EE RO |

2.3. Programming #:&

A > AR S MRS NEAHE  MiENIEL R AR GREMEZEEILEE - ARHE > 81
BUTBORA AT —ATE S BIE R E - AE & SRIRE2 [HEZRT77%  5RIRAT DIEER T %5 88
7R(instruction)sl, “fir4(commands) ° % {77155 & B E A (interpreter) T8 —{E 5 15 & HiiE
#i(compiler)e HNEINEINTT T > ASHRE S HUEE R M HAEON I K EEEEAE > I A2 (commandsit & L —
TE(EE )RR S T AL 0 AR RER T Z AT E B E R AT o

2.3.1. H: %

6 B Agas i > P AR SRE S R B A — (E & AR B RVIRET - EIE SRR Y) LT L& » HiF
G AR RITRZ S o 2 HLECERERRE U - AT LUERTE AR PR ar L Ui A\ S R Sl & - SRR
WEREREEIGZESR L HRTIRSEE AR TIIES o R TS A#RES - RZBWER
o B A\ (debuggery f HBURHHBISE NG » DUEATEFREE -

BT R RRAERY © AL ZIE BHR S HIBITAS R » DURSER L alUEAZ 1E - MEEH) > SRV EUE &
IRABIER SRR R HABAR - BEALEERRIF—RWERS - MANET - it REEEHE
At Hi AT - ERERE WARFENNOIER » BUENESER TR - SEBITRERE -
HiEa g AR - mEEEERER  @F AT R iR R s A RO -

FEEENGERy > WMRIRZ A A B AR GE S - Ao HiEEE S (interpreted languages)%
fELisp » Smalltalk> Perlf1Basic#i & » UNIX HshellffEsh flesh EMfMA G52 EiEds - FF L REA
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HAAEETMHE CEr LA shell “scrip’ » ZKIEA|5ERATE “housekeepindfii)” {E55 < UNIX HISE
FREEZ —2AREREN/NTE » A6 Ashell scripB i A& AES/NTH » DUE T/EEGREE

2.3.2. FreeBSD R4t H A
T EH (3 FreeBSD Ports Collectiof (i B 2545 B » B 5t — S RS B0 B S S

Z M FPorts CollectiortZ <151 » 7] 2 BilFreeBSD HandbooK! HJPorts& i
(../..1..1..Idoc/zh_TW.Big5/books/handbook/portgagshtml) °

BASIC
BASIC J&Beginner’s ALL-purpose Symbolic Instruction Coff¢&a%3 ~ BASIC A 1950 CEIAHE » &)
P EERE SR HES T AR ERFIREZZENMEFELR - F] 71980 BASICLAEZR
ZprogrammefE — (A2 EPERFES T o I » BASIC tH,2Visual Basici) £
FreeBSD Ports Collectiot?!, & Ik HHEIAIBASIC EH %% ° Bywater BasicE i 7% il fElang/bwbasic
I Phil Cockroft's BasicE ;% #% (-1 1 1 Rabbit Basicj{£lang/pbasic

Lisp
LISP &£ 1950 FHtA % B — (A EiE =G5S » M HLISPHLZ—HM “number-crunching languagesf
R REERENERES) EEREE EEEMNERZES - LISPRENEENEF (numbersy
M A& FE A FE (lists) o T AAEF /N HLISP R B IH A ERTER © LISP & “List Processing HI4EE ° FE AL
B (Artificial Intelligence, AIRES; FLISP A4 20 F JEH 58 o
LISP &3EH iR BB RGES - (BB SR U g IE % K BLEE LIR(E -
KT BILISP EAESS AL AT LAITEUNIX #4¢ FIEAE » & A FreeBSDiYPorts Collectiont A H#k © GNU
Common Lispl{#kElang/gcl  * Bruno HaiblefIMichael Stoll#CLISP i #%7Flang/clisp i
HSPCMUCL(EL & — M C AR SR A7) » DL AR (A ILISP B e (Lb i PAC 35 5 B HUSLisp
HA% TR E /EA L BlCommon LispPhaE) A& 5 Bk fElang/emucl DL Klang/slisp

Perl

HANEHEENS > &% Hperl RS scripts UEE 1 » FIFHBAHR FZREWWW 4% EICGI
ScriptF2z{ o

Perl#£Ports CollectioriAlfJlang/perl5  ° TfjFreeBSD 4.XH!| & Perl 2£ £ /usr/bin/perl

Scheme
SchemeZLISP 5 —43 » Schemet 25t /& l.Common LISPREZE SR E 77 o HASchemdti & » fit
DR Z KEBEREEE —HBRGE T HEA o T BB A B R A] DU a5 28 i pr e 2
HIFESL -
Schemeli#kfElanglelk > Elk Schemer 3 af (FH Jifi & B T 22 [ fir 35 F2 i SchemerL 33 &3 ) Wi ik
TFlang/mit-scheme » SCM Scheme Interpretéi &t Flang/scm

Icon

Icon B HPEFEREES » Icon BA 5 KAYF 5 (Stringfl 451 (StructureE BEGE /) ° FreeBSD Ports
Collection FTHit &k 1Icon B iE# iR A Al 2 it #Elang/icon
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Logo

Logo RHEA G L ENBNET » B 7E— LS B v K B VEBHIEE (7] - R ZAA/ NI A B L
RGBT A0S > Logo A AHE ANSEA SR o KA - RIES/INAA R » ZHLogo 255 R L S &
R ERBRA D -

Logo 7£FreeBSD Ports Collectiofit) &5l A& i #Flang/logo

Python

Python@W) {8 [m W EFEUEE S - PythonfBEE & A2 EREPython@ & iF AFTRIREREE S - B
SPythonr] LR ERIFH LA - (H2 AMURE B Ginis HAl B0 S (U2 Perl flTcl) » FHEFEWIPython
WA DIE A AR ~ WA AR

FreeBSD Ports Collectioff{ #7Elang/python

Ruby

Ruby 2 A A EZERGE S © Ruby HRTAEH AT » JREER M 2 EAOREEELAGH - R
URFRSENE - DU RAE R A5 3 RAEE KT HRAEET -

FreeBSD Ports Collectioff #7Elang/ruby8

Tcland Tk

Tel 2B EENGET - Tl 7T LU E 28 A Y IR 2 Tel FIRSAETE - Tol tha] DUPRIE # fE—(H
i B2 R A SR AR e E A S B REn e -

Tl 3 Z HIRUARES 7] £ FreeBSD. FIEAE » TMHHTAITel B & Tcl 8.4 » FreeBSD Ports Collectioffl #%
TElang/tcl84

2.3.3. GiiEey

A a1 ELRER A P E A LRSS - B EEAE] > B el LRSI B A R A B R - ARRLJABAT
et A E AR AE T ARG R A N TR RER - Al H — B GER - BRI HACIR
HIRE A SRR B THE © LA - tBR] ISR R A 281 - BfERRER A8 T AT IR I RORE N E B e 1 ol LU
ot

TRAABARY » fE AR AR A AN R BT LUS EASRIRE R o NEIMT - Sisdas RATIRIERZ EREas A6
2 E R REEE R HT o flan - |EAERRAE VI EBEN - BEZIRE CRIMERRGR | BIREE
B ERCRAIER - SRR as (IR LA T o Snadas 7 DUTE S s B 08 S AL IRRORE S - (HE BRI
17 o Mg aEar B E AR AR AR ZE IR« BRI iR Z= 2 A 0h— & Plas L RaRs » IR A 2 A
a e 2R R AT AT > EENHias L R DIBT - T EREAR I H BRI L W HERRS — 61
i DAHE R By A RERHRR I T IR AR |

frEN RGBS & Pascab C fIC++» CHIC++ N —(AFM I+ EREES - HEREEG BB KR
fJProgrammer Pascall & /& — st AR EEANEAGET » mEWREA HZRAM » FreeBSDIER IS
HitPascalk &ifibase systerfF » {HZ£GNU Pascal CompileflIFree Pascal Compiléfl 7] 43 A 7Elang/gpc
Fllang/fpc  FHLE] o

WRAR AR FERRE R B A e URE =X - R BT e A - A 32 - A T -BREE B ETEIR B € G RIEN » BT H
L ~ D7 AR UBH A TAR - AR 2 78 2 5w 32 o K 7 A 25 3% 2 BT3B HYIDE (Integrated Development Environments)
FEEFRYE - FreeBSDE 1% B EIDE #Afibase systerF » {H /&R A% Hdevelikdevelop % #kdevelop
Bk I Emacs A< B4ERIDE BISEERES » 1AM AL 2.7 81 HAEM 4R » AT LAEmacs A¢{E & IDE BISEFR S -
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2.4. Fcc RE:FER

AR E 5] H G EHEFGNU C compilerFIGNU C++ compilerfEsiBH » 3= Wi fE7EFreeBSD base systefiit s T
B #HTce Bigee BLFTLABAT o B » A0 A B an AR AR R sCAURA I » 38 W 7E EAR A 00 SCHF AR 0T
FFE > AR o

H IR SRR R » B P R E AR 20 ] A7EFreeBSD ST » IBH BLE P BRA BT - A
LB EBRA T ZARREAGER ©

1. THSLEEHE(Pre-proces$fHIFE S » BEFRIE ARIGEM - FIHABFTT » B Zexpandingf#X) C fimarco°
2. WERARPIRENGEE R GHEEERC/ICH+IHE » MR BTFAIGE  WiEst g g s -
3. MEIAREE AL A FE S — TR 28 EE S (machine codelf HARIT » (EAT3E A KE A HRARAG 6 B A (B e %

Rk -2
4, MO SIS T — R BRI B B 5 Hbit Mbyte » HILRL A0 -
5. FERERR T BB IR « SRR ERE - BEH I T A EENEL - SR e R

B
6. WIRMEIEHEAEGE ST - s g AR -
7. FiEReaEE AR o #AK Eirun-time loader] LUERERE A B AT o
8. WEGILETCHIBITHFAERER L -
I MrA compiling) TR 51 B B4 EPER o —H M2 BRAITE 2 24 linking) » A RHE P BRL 7] DUETs L
JE P (pre-processing) T 583 2|4 8R4 HI|.& 475 assemblingy
EEAZ > IRAT IR S DL EAET - AiEes i g BB SER o B ce FUE A RTRIE X (front end): E& K
FEERER) 2 ORI AHRAFE U IR R EE - HFRHT -

% cc foobar.c

b4 & fioobar.c  BAtAMNEE ¢ SEAL LIRENTE o ANRARERT S AE R T BhnE - BB SIS RD
CIR

% cc foo.c bar.c

AEEE R B R — AR R AR AR - A E R TR AR o o AERE R 52
HeR 77 2048 A binary sortdll # Aibubble sort 3

cc HARH ZHYRIE - AANEIRLR EFMRE o T R g — LN E HEERRE » LIERGIT -

-0 HE
-0 AR IRRVBITRENE 2 o WIS IS BIEMES - SenR i ruRE S TR 4 g Baout
% cc foobar.c HITHBEZ a. out
% cc -o foobar foobar.c HITHEELA  oobar
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-c
fFH-c B R EamRR a0 - i AEELE(linking) o & HBHEDEE 1A= (EAE S F Makefile 2R 4w 2
R EERERIEEE A -

% cc -c foobar.c
I8 9 A4 ffifoobar  [Jobject fildEEITHE) o iE1E ] LLELH fh YJobject file 457 —L » T REATHE ©

-9
-g 4G gdb FRUFRESUE AEEHUTIEET - FriBnubresRa i @ ENrEE &7 HEE ~ P
EFE U AT AT AP S5 5% - BREEEFN FETT A o (ESREEE « B EEUAGEH » ZRAMRORRESET
B iR R AR S LBt o g RO ARARAER « BERERERER AT - MERERLR
[ “EITHRA (release version) sk E MERREA nLEMEEFE RS - SEAY -9 ERET -

% cc -g foobar.c
BEEFELER SREREIBITHE - °
0

-0 GREEERIEMAVPITIE - fiedas & (F F —2u5 15 » AGERE AT DU AY U AR S I AL RO FE R B - m]
PIFEREO &N F 8 R FRRAME IR B A o (R R(E RS TR —LeeE 5 » BFIRkE
1EFreeBSD 2.10 releas®€ Hcc HIE5E-02 i » fEFLLUIETE T & 5 A $EER sl THE o

A E B BT ~ B AR U » 775 B0 A S (0% E -

% cc -O -0 foobar foobar.c

18 7 Hifoobar  BATHER R R ILRRA -

PUF = (A2 8% & 550t ce RS2 T/ & — L BIFRRER & - WAl EIE H B AJANSI 24 » TTANSI
SRS SR R 1 SO ARHEE o

-Wall

-Wall  BURce MEEEIAR/EMEBNMAEENE - NBELTHREEEMSRT - FH LEEIRE
EfRce FrAEEREINSIHESAE

-ansi
-ansi BPflcc FAARIFLLAFRIEANSI C ERHETIEE « iliE 4 Tl BE & ARl - FE L e REIR
AREs & SE 217 B ANSI FRHE

-pedantic
fHRFce FriFARIIEANSI C 1FHEDEE
BRTIELZB > co R AFFRME M — LA SBERURES ] RS EAER AN - (HEERE LA

TR AR A IR ILE L 2 - MR SRR EZANEE - AEIRE H AR A
frsas LA ~ BTHERR > EAESUAT LU Bl H AR - B Rsportable codefS /A 1E RAFHIFEFHE) ©
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ﬂﬁ?f(uﬁ HEFEARREELER TBEts - T8 - EREEXES BN — 6 s DRIAIRHE » Bia]
T EEFEN -

% cc -Wall -ansi -pedantic -o foobar foobar.c

Eitife 4 S ifERSfoobar.c  NHIFEIEEEIT A1RME - it HEEE 4 Ryfoobar  HIFITHE °

-l library
HFRgec TR AL (linking) P2 SRR T5 Z FH B B =V B 44 7 o

R AR - ERERF A T C B U » IR & A KR - BEREHR
HAERRHE K U (library) ™+ - [H S REas i AN FIEE BN U A8 - (R /8 & B 2 L e A 1T -

HLARAEE » 0 A EE#lib somet hing.a » B EIESRERIN 280 somet hing 417 %
BIAREH » BEREFUEM fflibm.a > FTMRDLE e IS B R-Im > —BIBI T - il g iEiE 28w
TR Fa 2 Btz ©

% cc -0 foobar foobar.c -Im

bEESE S Gigee BREUER B FUR (EEAS - DUEIRAOREZ AT AR i 28 A 35 B i

WRIRIEFE TR CH+ FE U » (RIR L JEREINE E-1g++ & Z-Istde++  © QIRARAIFreeBSD
2.2 MBI » R AT LA FE 2 c++ KB cc © TEFreeBSDLc++ tH A LA g++ B ©

% cc -o foobar foobar.cc -|g++ 5/ FreeBSD 2.1.62¢ &2 AR/ A
% cc -o foobar foobar.cc -Istdc++ i/ FreeBSD 2.28 .2 #HIk K
% c++ -0 foobar foobar.cc

Fitte S B E e R iR foobar.cc AR RE 4 4 Fyfooboar  HUBITHE ° jE 8 ZARMEMETEUNIX REE
FCH+ IEHMALLC ~ oxx HiE f.ce TERREIEY > TIIEMS-DOS®IELL.cpp 1E R RIHE 2 i
FROE WA E I 1)  gee & HREIE 2 AGHR & R — TR A ai e » 2T » B CAE N A IR I &l
tE4 T » B AT LLE A6 M cpp VERCH+ 2SRRI RIME 4 |

2.4.1. ¥ R icc &
1. Hsing BRBERIOES > HEAEMEERHAESAET)  EBREE?

/var/tmp/cc0143941.0: Undefined symbol ‘_sin’ reference d from text segment

HEMsin  EHEBESORE > {RLH S Free ZANEER B EEA (linking) » BLRIER -

% cc -0 foobar foobar.c -Im



2 4FNE - Pl R L B AREEE - SRR A -Im RIE (AR S UEHE R 2.1/96 107)

#include <stdio.h>

int main() {
float f;
f = pow(2.1, 6);
printf("2.1 ~ 6 = %f\n", f);
return O;

}

SRR IEATHRE -

% cc tenp.c -Im

frroiTiE BRI T EERR -

% ./ a.out
2.1 ~ 6 = 1023.000000

REAFAR » AR NEEMESR > BIREWE H#E ?
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BB TR — (B RES + SRR R E S (prototype): AR ARIEN » AITERAY

[ (B Ryint(BE B - ARMABARY » IRAVRESCP 75 ZERYSIE AN 2 [ AR A Kint o

3. A an e 74wy LUE IE I B St RIRE 2

BR[| EESH R (prototype)& FE FEfEmath.h » AR KA includeiEE - S ae wl & AIIE % B = iy [E] (H

ERRRY - Wt — AR R S 2 IERERIAS R |

#include <math.h>
#include <stdio.h>

int main() {

T LA Z R - HERE - SIRIT

% ./ a.out
21 "~ 6 = 85.766121

WMRAEREIEEER > F#EE Hincludemath.h EHE > T HL A0S ZE AN B 5 =0 (R AL -
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4. CAE A #  foobar.c  » [HEMHFRI A Elfoobar  BATHE © -ZEWETE 2
RIS 0 FRAEE TR E SRR RIVEUTIER 42 - SRR AVBITIERE 2 Za.oute -0 filename 228 » A LU
BT ERAER - Lo

% cc -o foobar foobar.c

5. 47 + A ESEITFATEA U ftioobar + Flls J&SIFATLUEE » (BEVTHF » MEAHANLARIEE - A
2

BAMS-DOSANFHIZ » BRAFATEEFUTIERIREE » BRIUNIX R ELE H BIHY B 8% T SRR THME
% o fEfRL I N T sloobar U5 "PUTTEIEME HEXIE T 4 fsfoobar  HUFEZL” » B3 thA] LU ELPATHIR BT
BEEOEIT » LSRR |

bin:/usr/bin:/usr/local/bin:.

EATEER . R IR BT R A H AL B SR HORE] - Wi H RTH H k"

6. AE I Ttest HATH - (LRANR A EMHFHL - BRSWME LT ?

REZEHIUNIX RGHF R Eusrbin - BECITH - BRAFETRE MM B AT H A test » HHIshell &
BIEER A Elusr/oin - Hitest » ESRTEME X AEE » VEIEEML -

% ./test

Ry T EG B INE - 55 R IRAVRE BT S R A RN |

7. BT B ERIBI MR EH » 8 FARAIH HFicore dumped $EERENE o EHERAHE R RACHEAE ?
i core dumped= &£ FEAT 2K » 7T LLEMAZ] FHIIUNIX R 4ER 46 15 H core memoryit & RHEF R o ZEA
FEBRERLZEN NEAERE - EE RS THEcore memoryF &N Acore JEEZEF » LIE
FEprogrammefilERE 2 E IEE A i H 88 o

TRHEAT | B ERE S core dumped T » 3% /EJEHE ?
uaﬂﬁ gdb 2 Hrcorefs FGEEH 241U 2.667) -

9. E T &4 core memory& Eldump Hi 212 » [FIFF 8 H B 7 —(E &7 segmentation fault EEA

HA b o B A RFRAREIRE AR LR RS i —(F BR E 0V AEVEE E(illegal operationy UNIX 52 #5%
FH AR AR LR 3 A S R AR E AR R > T S SRR IREMERE -

&G, “segmentation fault Ff 5 [KIE & & ¢

F{m
-~

- EH —ENULL (TS (pointer) BRI ARIENE » 401

10
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char *foo = NULL;
strcpy(foo, "bang!");

- i F — i ARAD Ea 1L (initialized )10 TR 12 - 4 -
char =*foo;
strcpy(foo, "bang!");

i AR R PR AR ORI IR (ELAS A REAR Y » W SRARSEERTES » ERTEEAIRI R E Ef5 1 kernel 2 & 2

HIRCIERENLE » kernel F 45 R PE ERE X IR RFLEMELER o R IRASFEE > WIRIERIEIEEAE

FAREILE B H BRI (data structure§I AL B » & 18 12 38 A R AR 2015 & & AU F0 H AT LASK -
- BEE IR (arrayyT E EE > 40

int bar[20];
bar[27] = 6;

- R AR MEE R R B (read-only memoryFHIECRE 40 ¢

char *foo = "My string";
strcpy(foo, "bang!");

UNIX compilers often put string literals likéMy string”  into read-only areas of memory.
- Doing naughty things witimalloc() andfree() ,eg

char bar[80];
free(bar);

or

char *foo = malloc(27);
free(foo);
free(foo);

Making one of these mistakes will not always lead to an elnatrthey are always bad practice. Some systems and
compilers are more tolerant than others, which is why pnogrenat ran well on one system can crash when you try
them on an another.

10.Sometimes when | get a core dump it says error . It says in my UNIX book that this means a hardware
problem, but the computer still seems to be working. Is thie?

No, fortunately not (unless of course you really do have a\vare problem). This is usually another way of
saying that you accessed memory in a way you should not have.

11.This dumping core business sounds as though it could be uggfel, if | can make it happen when | want to.
Can | do this, or do | have to wait until there is an error?

Yes, just go to another console or xterm, do

% ps

11
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to find out the process ID of your program, and do

% kill -ABRT pid

wherepi d is the process ID you looked up.

This is useful if your program has got stuck in an infinite lpfiw instance. If your program happens to trap
SIGABRT, there are several other signals which have a sireffact.

Alternatively, you can create a core dump from inside yoogpam, by calling thebort()  function. See the
manual page of abort(3) to learn more.

If you want to create a core dump from outside your prograrngbunot want the process to terminate, you can use
thegcore program. See the manual page of gcore(1) for more informatio

2.5. Make

2.5.1. What is nake?

When you are working on a simple program with only one or twarse files, typing in

%cc filel.c file2.c

is not too bad, but it quickly becomes very tedious when thaeeeseveral files-and it can take a while to compile,
too.

One way to get around this is to use object files and only redertiye source file if the source code has changed. So
we could have something like:

%cc filel.o file2.0 - file37.c -

if we had changeé@le37.c , but not any of the others, since the last time we compileds tay speed up the
compilation quite a bit, but does not solve the typing proble

Or we could write a shell script to solve the typing problent, ibwould have to re-compile everything, making it
very inefficient on a large project.

What happens if we have hundreds of source files lying aboti&t\Wwe are working in a team with other people
who forget to tell us when they have changed one of their sofiles that we use?

Perhaps we could put the two solutions together and writeeioing like a shell script that would contain some kind
of magic rule saying when a source file needs compiling. Nowalneed now is a program that can understand
these rules, as it is a bit too complicated for the shell.

This program is callechake. It reads in a file, called makefile that tells it how different files depend on each other,
and works out which files need to be re-compiled and which doewot. For example, a rule could say something
like “if fromboz.o is older tharfromboz.c ,that means someone must have chargaeboz.c , so it needs to

be re-compiled. The makefile also has rules telling makawto re-compile the source file, making it a much more
powerful tool.

12
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Makefiles are typically kept in the same directory as the sathiey apply to, and can be calledkefile
Makefile or MAKEFILE Most programmers use the naiviekefile , as this puts it near the top of a directory
listing, where it can easily be seén.

2.5.2. Example of using nake

Here is a very simple make file:

foo: foo.c
cc -0 foo foo.c

It consists of two lines, a dependency line and a creatian lin

The dependency line here consists of the name of the produraow( as thearget), followed by a colon, then
whitespace, then the name of the source file. Wheke reads this line, it looks to seefifo exists; if it exists, it
compares the timo was last modified to the timieo.c was last modified. Ifoo does not exist, or is older than
foo.c , itthen looks at the creation line to find out what to do. Inestivords, this is the rule for working out when
foo.c needs to be re-compiled.

The creation line starts with a tab (press thle key) and then the command you would type to créade if you
were doing it at a command promptfélo is out of date, or does not exisbake then executes this command to
create it. In other words, this is the rule which tells maker o re-compilefoo.c

So, when you typeake, it will make sure thafoo is up to date with respect to your latest changesda . This
principle can be extended wakefile s with hundreds of targetsin fact, on FreeBSD, it is possible to compile the
entire operating system just by typingke wor | d in the appropriate directory!

Another useful property of makefiles is that the targets ddawe to be programs. For instance, we could have a
make file that looks like this:

foo: foo.c
cc -o foo foo.c

install:
cp foo /home/me

We can tell make which target we want to make by typing:
% make target
make will then only look at that target and ignore any others. Bamaple, if we typerake f oo with the makefile

above, make will ignore thiastall ~ target.

If we just typenake on its own, make will always look at the first target and thepstithout looking at any others.
So if we typedrake here, it will just go to théoo target, re-compiléoo if necessary, and then stop without going
on to theinstall  target.

Notice that thenstall ~ target does not actually depend on anything! This meanshbatommand on the
following line is always executed when we try to make thagéaiby typingmake i nstal | . In this case, it will
copyfoo into the user's home directory. This is often used by appbicanakefiles, so that the application can be
installed in the correct directory when it has been coryemtimpiled.

This is a slightly confusing subject to try to explain. If yda not quite understand hawake works, the best thing
to do is to write a simple program like'hello world” and a make file like the one above and experiment. Then

13
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progress to using more than one source file, or having thesdile include a header file. Theuch command is
very useful here-it changes the date on a file without you having to edit it.

2.5.3. Make and include-files

C code often starts with a list of files to include, for exangiliio.h. Some of these files are system-include files,
some of them are from the project you are now working on:

#include <stdio.h>
#include "foo.h"

int main(....
To make sure that this file is recompiled the monfeath is changed, you have to add it in yauakefile
foo: foo.c foo.h

The moment your project is getting bigger and you have modanaore own include-files to maintain, it will be a
pain to keep track of all include files and the files which anget&ling on it. If you change an include-file but forget
to recompile all the files which are depending on it, the rsswill be devastatinggcc has an option to analyze your
files and to produce a list of include-files and their depensnrMM

If you add this to your Makefile:

depend:
gcc -E -MM *.c > .depend

and runmake depend, the file.depend will appear with a list of object-files, C-files and the incéstiles:
foo.o: foo.c foo.h

If you chang€foo.h , next time you rummake all files depending ofoo.h  will be recompiled.

Do not forget to rutimake depend each time you add an include-file to one of your files.

2.5.4. FreeBSD Makefiles

Makefiles can be rather complicated to write. Fortunate§Boased systems like FreeBSD come with some very
powerful ones as part of the system. One very good examplesistthe FreeBSD ports system. Here is the
essential part of a typical portsakefile

MASTER_SITES=  ftp://freefall.cdrom.com/pub/FreeBSD/L OCAL_PORTS/
DISTFILES= scheme-microcode+dist-7.3-freebsd.tgz

.include <bsd.port.mk>

Now, if we go to the directory for this port and typeke, the following happens:

1. Acheckis made to see if the source code for this port imdiren the system.

2. Ifitis not, an FTP connection to the URL in MASTER_SITES& up to download the source.

14
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3. The checksum for the source is calculated and comparathipwe for a known, good, copy of the source. This
is to make sure that the source was not corrupted while irsittan

4. Any changes required to make the source work on FreeBSBpaleed—this is known agpatching

Any special configuration needed for the source is donanfMUNIX program distributions try to work out
which version of UNIX they are being compiled on and whichiopal UNIX features are presenthis is
where they are given the information in the FreeBSD portaa&age).

6. The source code for the program is compiled. In effect, mange to the directory where the source was
unpacked and dmake—the program’s own make file has the necessary informationitd the program.

7. We now have a compiled version of the program. If we wishcamtest it now; when we feel confident about
the program, we can typeake i nst al | . This will cause the program and any supporting files it neede
copied into the correct location; an entry is also made imiackage database, so that the port can easily be
uninstalled later if we change our mind about it.

Now | think you will agree that is rather impressive for a féine script!

The secret lies in the last line, which teftgke to look in the system makefile callédd.port.mk . Itis easy to
overlook this line, but this is where all the clever stuff asrirom—someone has written a makefile that tetlske
to do all the things above (plus a couple of other things | diimention, including handling any errors that may
occur) and anyone can get access to that just by putting keding in their own make file!

If you want to have a look at these system makefiles, they atsifshare/mk  , but it is probably best to wait
until you have had a bit of practice with makefiles, as theyarg complicated (and if you do look at them, make
sure you have a flask of strong coffee handy!)

2.5.5. More advanced uses of nake

Make is a very powerful tool, and can do much more than the simpdengate above shows. Unfortunately, there are
several different versions afake, and they all differ considerably. The best way to learn vthay can do is

probably to read the documentatiemopefully this introduction will have given you a base frorhiah you can do
this.

The version of make that comes with FreeBSD isBlegkeley make there is a tutorial for it in
Jusr/share/doc/psd/12.make . To view it, do

% znore paper.ascii.gz

in that directory.

Many applications in the ports u§&NU make, which has a very good set ofinfo” pages. If you have installed
any of these port$NU make will automatically have been installed amake. It is also available as a port and
package in its own right.

To view the info pages foENU make, you will have to edit thelir file in the/usr/local/info directory to add
an entry for it. This involves adding a line like

* Make: (make). The GNU Make utility.

to the file. Once you have done this, you can typ&o and then seleanake from the menu (or irEmacs doC- h

).

15
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2.6. Debugging

2.6.1. The Debugger
The debugger that comes with FreeBSD is cafjeldl (GNU debuggel). You start it up by typing

% gdb prognane
although most people prefer to run it insilnacs You can do this by:

M x gdb RET progname RET

Using a debugger allows you to run the program under morgaited circumstances. Typically, you can step
through the program a line at a time, inspect the value oates, change them, tell the debuggerto runup to a
certain point and then stop, and so on. You can even attachrmgaam that is already running, or load a core file to
investigate why the program crashed. It is even possiblelbaig the kernel, though that is a little trickier than the
user applications we will be discussing in this section.

gdb has quite good on-line help, as well as a set of info pages$isséction will concentrate on a few of the basic
commands.

Finally, if you find its text-based command-prompt style-ptitting, there is a graphical front-end for it (xxgdb
(..1..1..1..Iports/devel.html)) in the ports collection

This section is intended to be an introduction to ugidy and does not cover specialized topics such as debugging
the kernel.

2.6.2. Running a program in the debugger

You will need to have compiled the program with tye option to get the most out of usinglb . It will work
without, but you will only see the name of the function you exenstead of the source code. If you see a line like:

-+ (no debugging symbols found)

whengdb starts up, you will know that the program was not compiledwliie-g option.

At thegdb prompt, typebr eak nai n. This will tell the debugger to skip over the preliminary-sgtcode in the
program and start at the beginning of your code. Now typeto start the progranrit will start at the beginning of
the set-up code and then get stopped by the debugger whdls ihein() . (If you have ever wondered where
main() gets called from, now you know!).

You can now step through the program, a line at a time, by prgss If you get to a function call, you can step into
it by pressings. Once you are in a function call, you can return from stepjitga function call by pressing. You
can also usep anddown to take a quick look at the caller.

Here is a simple example of how to spot a mistake in a programmgalb . This is our program (with a deliberate
mistake):

#include <stdio.h>
int bazz(int anint);

main() {
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int i;

printf("This is my program\n");
bazz(i);
return O;

}

int bazz(int anint) {
printf("You gave me %d\n", anint);
return anint;

}

This program sets i to bgand passes it to a functidmazz() which prints out the number we gave it.

When we compile and run the program we get
% cc -g -0 tenp tenp.c
% ./tenmp

This is my program
anint = 4231

That was not what we expected! Time to see what is going on!

% gdb tenp

GDB is free software and you are welcome to distribute copies of it
under certain conditions; type "show copying" to see the con ditions.
There is absolutely no warranty for GDB; type "show warranty " for details.
GDB 4.13 (i386-unknown-freebsd), Copyright 1994 Free Soft ware Foundation, Inc.
(gdb) break main Skip the set-up code

Breakpoint 1 at 0x160f: file temp.c, line 9. gdb puts breakpoint atrai n()
(gdb) run Run as far agmi n()

Starting program: /home/james/tmp/temp Program starts running
Breakpoint 1, main () at temp.c:9 gdb stops atrai n()

(gdb) n Go to next line
This is my program Program prints out

(gdb) s step intobazz()
bazz (anint=4231) at temp.c:17 gdb displays stack frame
(gdb)

Hang on a minute! How did anint get to B231 ? Did we not we set it to b in main() ? Let’'s move up tanain()
and have a look.

(gdb) up Move up call stack

#1 0x1625 in main () at temp.c:11 gdb displays stack frame
(gdb) p i Show us the value of i

$1 = 4231 gdb displays4231

Oh dear! Looking at the code, we forgot to initialize i. We me@® put

main() {
int i;

17
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i =5
printf("This is my program\n");

but we left thei=5; line out. As we did notinitialize i, it had whatever numbeppaned to be in that area of
memory when the program ran, which in this case happened423ie

7E: gdb displays the stack frame every time we go into or out of a function, even if we are using up and down to
move around the call stack. This shows the name of the function and the values of its arguments, which helps us
keep track of where we are and what is going on. (The stack is a storage area where the program stores
information about the arguments passed to functions and where to go when it returns from a function call).

2.6.3. Examining a core file

A core file is basically a file which contains the completeests#tthe process when it crashed. fithe good old

days’ , programmers had to print out hex listings of core files anelavver machine code manuals, but now life is
a bit easier. Incidentally, under FreeBSD and other 4.4B@&iesns, a core file is callgd ognane.core  instead of
justcore , to make it clearer which program a core file belongs to.

To examine a core file, start @b in the usual way. Instead of typirigeak orrun , type
(gdb) core prognane. core

If you are not in the same directory as the core file, you willehtd dodi r / path/to/ core/fil e first.

You should see something like this:

% gdb a. out

GDB is free software and you are welcome to distribute copies of it

under certain conditions; type "show copying" to see the con ditions.

There is absolutely no warranty for GDB; type "show warranty " for details.
GDB 4.13 (i386-unknown-freebsd), Copyright 1994 Free Soft ware Foundation, Inc.

(gdb) core a.out.core

Core was generated by ‘a.out’.

Program terminated with signal 11, Segmentation fault.
Cannot access memory at address 0x7020796d.

#0 Ox164a in bazz (anint=0x5) at temp.c:17

(gdb)

In this case, the program was calledut , so the core file is callea.out.core . We can see that the program
crashed due to trying to access an area in memory that wasaitzttde to it in a function calledazz .

Sometimes it is useful to be able to see how a function wasdaadls the problem could have occurred a long way up
the call stack in a complex program. Thie command causeagib to print out a back-trace of the call stack:

(gdb) bt

#0 Oxl164a in bazz (anint=0x5) at temp.c:17
#1 Oxefbfd888 in end ()

#2 0x162c in main () at temp.c:11

(gdb)
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Theend() function is called when a program crashes; in this casehdhg) function was called fronmain() .

2.6.4. Attaching to a running program

One of the neatest features abgdib is that it can attach to a program that is already running.dbfse, that
assumes you have sufficient permissions to do so. A commdrgunds when you are stepping through a program
that forks, and you want to trace the child, but the debuggiéownly let you trace the parent.

What you do is start up anothedb, useps to find the process ID for the child, and do
(gdb) attach pid

in gdb, and then debug as usual.

“That is all very well, you are probably thinking, “but by the time | have done that, the child process will be
over the hill and far away . Fear not, gentle reader, here is how to do it (courtesy ofitheinfo pages):

if ((pid = fork()) < 0) / * _Always_ check this * [

error();
else if (pid == 0) { / * child */

int PauseMode = 1;

while (PauseMode)
sleep(10); / * Wait until someone attaches to us */

} else { /| * parent */

Now all you have to do is attach to the child, set PauseMode &md wait for thesleep()  call to return!

2.7. Using Emacs as a Development Environment

2.7.1. Emacs

Unfortunately, UNIX systems do not come with the kind of
everything-you-ever-wanted-and-lots-more-you-ditHneone-gigantic-package integrated development
environments that other systems halldowever, it is possible to set up your own environment. It maybe as
pretty, and it may not be quite as integrated, but you cart sgtthe way you want it. And it is free. And you have
the source to it.

The key to it all is Emacs. Now there are some people who lagthat many who love it. If you are one of the
former, | am afraid this section will hold little of interest you. Also, you will need a fair amount of memory to run
it—I would recommend 8MB in text mode and 16MB in X as the bare murh to get reasonable performance.

Emacs is basically a highly customizable editandeed, it has been customized to the point where it is mkeealn
operating system than an editor! Many developers and syisadio in fact spend practically all their time working
inside Emacs, leaving it only to log out.
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Itis impossible even to summarize everything Emacs can g bat here are some of the features of interest to
developers:

- Very powerful editor, allowing search-and-replace on Isitings and regular expressions (patterns), jumping to
start/end of block expression, etc, etc.

- Pull-down menus and online help.

- Language-dependent syntax highlighting and indentation.

- Completely customizable.

- You can compile and debug programs within Emacs.

- On a compilation error, you can jump to the offending lineadice code.

- Friendly-ish front-end to thimfo program used for reading GNU hypertext documentationutiolg the
documentation on Emacs itself.

- Friendly front-end taydb, allowing you to look at the source code as you step througin googram.
- You can read Usenet news and mail while your program is cangpil

And doubtless many more that | have overlooked.

Emacs can be installed on FreeBSD using the Emacs poft.(../ports/editors.html).

Once itis installed, startit up and d@oh t to read an Emacs tutorialthat means hold down treontrol key, press
h, let go of thecontrol key, and then preds (Alternatively, you can you use the mouse to seletiacs Tutorial
from theHelp menu).

Although Emacs does have menus, it is well worth learnind#yebindings, as it is much quicker when you are
editing something to press a couple of keys than to try to fiedtouse and then click on the right place. And, when
you are talking to seasoned Emacs users, you will find thenafasually throw around expressions likev-x

replace-s RET foo RET bar RET " soitis useful to know what they mean. And in any case, Emassdidoo
many useful functions for them to all fit on the menu bars.

Fortunately, it is quite easy to pick up the key-bindingsheey are displayed next to the menu item. My advice is to
use the menu item for, say, opening a file until you understamdit works and feel confident with it, then try doing
C-x C-f. When you are happy with that, move on to another me&mimand.

If you can not remember what a particular combination of lagess, seledDescribe Key from theHelp menu and
type it in—Emacs will tell you what it does. You can also use @@mmand Apropos menu item to find out all the
commands which contain a particular word in them, with thelkieding next to it.

By the way, the expression above means hold down the Metakess x, release the Meta key, typpl ace- s
(short forreplace-string —another feature of Emacs is that you can abbreviate commandss the return key,
typef oo (the string you want replaced), press the return key, typétha string you want to repladeo with) and
press return again. Emacs will then do the search-andaeplaeration you have just requested.

If you are wondering what on earth the Meta key is, it is a sgéa@y that many UNIX workstations have.
Unfortunately, PC’s do not have one, so it is usuallyaltekey (or if you are unlucky, the escape key).

Oh, and to get out of Emacs, dsx C-c (that means hold down the control key, press x, press c aedselthe
control key). If you have any unsaved files open, Emacs wklyas if you want to save them. (Ignore the bit in the
documentation where it saysz is the usual way to leave Emacshat leaves Emacs hanging around in the
background, and is only really useful if you are on a systerntkvboes not have virtual terminals).
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2.7.2. Configuring Emacs
Emacs does many wonderful things; some of them are builbimesof them need to be configured.

Instead of using a proprietary macro language for configamaEmacs uses a version of Lisp specially adapted for
editors, known as Emacs Lisp. Working with Emacs Lisp canlb&dpelpful if you want to go on and learn
something like Common Lisp. Emacs Lisp has many featuresafr@on Lisp, although it is considerably smaller
(and thus easier to master).

The best way to learn Emacs Lisp is to download the Emacs ialitor
(ftp://ftp.gnu.org/old-gnu/emacs/elisp-manual-18-tar.gz)

However, there is no need to actually know any Lisp to getetanith configuring Emacs, as | have included a
sampleemacs file, which should be enough to get you started. Just copyatynur home directory and restart
Emacs if it is already running; it will read the commands frttva file and (hopefully) give you a useful basic setup.

2.7.3. A sample . enacs file

Unfortunately, there is far too much here to explain it inadehowever there are one or two points worth
mentioning.

- Everything beginning with a is a comment and is ignored by Emacs.

- Inthefirstline, the - Emacs-Lisp - =*- is so that we can edit themacs file itself within Emacs and get all
the fancy features for editing Emacs Lisp. Emacs usualg tiv guess this based on the filename, and may not get
it right for .emacs .

- The tab key is bound to an indentation function in some maostes;hen you press the tab key, it will indent the
current line of code. If you want to put a tab character in what you are writing, hold the control key down
while you are pressing the tab key.

- This file supports syntax highlighting for C, C++, Perl, Lepd Scheme, by guessing the language from the
filename.

- Emacs already has a pre-defined function calked-error . In a compilation output window, this allows you to
move from one compilation error to the next by domen; we define a complementary function,
previous-error , that allows you to go to a previous error by doivigp. The nicest feature of all is thatc

C-c will open up the source file in which the error occurred andgumthe appropriate line.

- We enable Emacs’s ability to act as a server, so that if yodairgg something outside Emacs and you want to
edit a file, you can just type in

% enmacsclient filenane

and then you can edit the file in your Emags!

#iffl2-1. A sample. emacs file
;v - *-Emacs-Lisp-  *-

;; This file is designed to be re-evaled; use the variable fir st-time
;; to avoid any problems with this.
(defvar first-time t
"Flag signifying this is the first time that .emacs has been e valed")
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v Meta

(global-set-key "\M- " ’'set-mark-command)
(global-set-key "\M-\C-h" 'backward-kill-word)
(global-set-key "\M-\C-r"* 'query-replace)
(global-set-key "\M-r" ’replace-string)
(global-set-key "\M-g" 'goto-line)
(global-set-key "\M-h" ’help-command)

;; Function keys

(global-set-key [f1] 'manual-entry)
(global-set-key [f2] ’info)
(global-set-key [f3] 'repeat-complex-command)
(global-set-key [f4] 'advertised-undo)
(global-set-key [f5] ’eval-current-buffer)
(global-set-key [f6] 'buffer-menu)
(global-set-key [f7] 'other-window)
(global-set-key [f8] 'find-file)
(global-set-key [f9] 'save-buffer)
(global-set-key [f10] 'next-error)
(global-set-key [f11] 'compile)
(global-set-key [f12] 'grep)
(global-set-key [C-f1] 'compile)
(global-set-key [C-f2] 'grep)
(global-set-key [C-f3] 'next-error)
(global-set-key [C-f4] ’previous-error)
(global-set-key [C-f5] ’display-faces)
(global-set-key [C-f8] 'dired)
(global-set-key [C-f10] ’kill-compilation)

;; Keypad bindings
(global-set-key [up] "\C-p")
(global-set-key [down] "\C-n")
(global-set-key [left] "\C-b")
(global-set-key [right] "\C-f")
(global-set-key [home] "\C-a")
(global-set-key [end] "\C-e")
(global-set-key [prior] "\M-v")
(global-set-key [next] "\C-v")
(global-set-key [C-up] "\M-\C-b")
(global-set-key [C-down] "\M-\C-f")
(global-set-key [C-left] "\M-b")
(global-set-key [C-right] "\M-f*)
(global-set-key [C-home] "\M-<")
(global-set-key [C-end] "\M->")
(global-set-key [C-prior] "\M-<")
(global-set-key [C-next] "\M->")

:» Mouse

(global-set-key [mouse-3] 'imenu)

;v Misc

(global-set-key [C-tab] "\C-g\t") ; Control tab quotes a ta
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(setq backup-by-copying-when-mismatch t)

;; Treat 'y’ or <CR> as yes, 'n’ as no.
(fset 'yes-or-no-p 'y-or-n-p)

(define-key query-replace-map [return] 'act)
(define-key query-replace-map [?\C-m] 'act)

;; Load packages
(require ’'desktop)
(require ’tar-mode)

., Pretty diff mode
(autoload ’ediff-buffers "ediff" "Intelligent Emacs inte
(autoload ’ediff-files "ediff* "Intelligent Emacs interf
(autoload ’ediff-files-remote "ediff"

"Intelligent Emacs interface to diff")

(if first-time
(setq auto-mode-alist

(append ’(("\.cpp$" . c++-mode)
("\.hpp$" . c++-mode)
("\.Isp$" . lisp-mode)
("W.scm$" . scheme-mode)
("\.pI$" . perl-mode)
) auto-mode-alist)))

;; Auto font lock mode

(defvar font-lock-auto-mode-list
(list ’c-mode ’'c++-mode ’'c++-c-mode 'emacs-lisp-mode ’li
"List of modes to always start in font-lock-mode")

(defvar font-lock-mode-keyword-alist
'((c++-c-mode . c-font-lock-keywords)
(perl-mode . perl-font-lock-keywords))
"Associations between modes and keywords")

(defun font-lock-auto-mode-select ()
"Automatically select font-lock-mode if the current major
(if (memqg major-mode font-lock-auto-mode-list)
(progn
(font-lock-mode t))
)
)

(global-set-key [M-f1] 'font-lock-fontify-buffer)

;; New dabbrev stuff
;(require 'new-dabbrev)
(setq dabbrev-always-check-other-buffers t)
(setq dabbrev-abbrev-char-regexp "\sw\\\\\s_")
(add-hook ’'emacs-lisp-mode-hook

‘(lambda ()

(set (make-local-variable 'dabbrev-case-fold-search) n
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(set (make-local-variable 'dabbrev-case-replace) nil))
(add-hook ’'c-mode-hook
‘(lambda ()
(set (make-local-variable 'dabbrev-case-fold-search) n
(set (make-local-variable 'dabbrev-case-replace) nil))
(add-hook 'text-mode-hook
‘(lambda ()
(set (make-local-variable 'dabbrev-case-fold-search) t
(set (make-local-variable 'dabbrev-case-replace) t)))

;7 C++ and C mode...

(defun my-c++-mode-hook ()
(setq tab-width 4)
(define-key c++-mode-map "\C-m" ’'reindent-then-newline
(define-key c++-mode-map "\C-ce" 'c-comment-edit)
(setq c++-auto-hungry-initial-state 'none)
(setq c++-delete-function 'backward-delete-char)
(setq c++-tab-always-indent t)
(setq c-indent-level 4)
(setq c-continued-statement-offset 4)
(setq c++-empty-arglist-indent 4))

(defun my-c-mode-hook ()
(setq tab-width 4)
(define-key c-mode-map "\C-m" ’'reindent-then-newline-a
(define-key c-mode-map "\C-ce" ’'c-comment-edit)
(setq c-auto-hungry-initial-state 'none)
(setq c-delete-function 'backward-delete-char)
(setq c-tab-always-indent t)
;; BSD-ish indentation style
(setq c-indent-level 4)
(setq c-continued-statement-offset 4)
(setq c-brace-offset -4)
(setq c-argdecl-indent 0)
(setq c-label-offset -4))

;; Perl mode
(defun my-perl-mode-hook ()
(setq tab-width 4)
(define-key c++-mode-map "\C-m" ’reindent-then-newline
(setq perl-indent-level 4)
(setq perl-continued-statement-offset 4))

;; Scheme mode...
(defun my-scheme-mode-hook ()
(define-key scheme-mode-map "\C-m" 'reindent-then-newl

;; Emacs-Lisp mode...
(defun my-lisp-mode-hook ()

(define-key lisp-mode-map
(define-key lisp-mode-map
(define-key lisp-mode-map

"\C-m" ’reindent-then-newlin
"\C-i" ’lisp-indent-line)
"\C-j" ’eval-print-last-sexp
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;; Add all of the hooks...

(add-hook ’c++-mode-hook 'my-c++-mode-hook)
(add-hook ’c-mode-hook 'my-c-mode-hook)

(add-hook ’'scheme-mode-hook 'my-scheme-mode-hook)
(add-hook ’'emacs-lisp-mode-hook 'my-lisp-mode-hook)
(add-hook ’lisp-mode-hook 'my-lisp-mode-hook)
(add-hook ’perl-mode-hook 'my-perl-mode-hook)

;; Complement to next-error

(defun previous-error (n)
"Visit previous compilation error message and correspondi ng source code."
(interactive "p")
(next-error (- n)))

;o Misc...

(transient-mark-mode 1)

(setq mark-even-if-inactive t)

(setq visible-bell nil)

(setq next-line-add-newlines nil)

(setq compile-command "make")

(setq suggest-key-bindings nil)

(put ’eval-expression ’'disabled nil)

(put 'narrow-to-region ’disabled nil)

(put ’set-goal-column ’disabled nil)

(if (>= emacs-major-version 21)
(setq show-trailing-whitespace t))

;; Elisp archive searching

(autoload 'format-lisp-code-directory "lispdir" nil t)
(autoload ’lisp-dir-apropos "lispdir" nil t)
(autoload '’lisp-dir-retrieve "lispdir" nil t)
(autoload '’lisp-dir-verify "lispdir" nil t)

;; Font lock mode
(defun my-make-face (face color &optional bold)
"Create a face from a color and optionally make it bold"
(make-face face)
(copy-face ’'default face)
(set-face-foreground face color)
(if bold (make-face-bold face))

)

(if (eq window-system ’x)
(progn

(my-make-face ’'blue "blue")
(my-make-face 'red "red")
(my-make-face ’'green "dark green")
(setq font-lock-comment-face ’blue)
(setq font-lock-string-face 'bold)
(setq font-lock-type-face ’bold)
(setq font-lock-keyword-face ’bold)
(setq font-lock-function-name-face ’'red)
(setq font-lock-doc-string-face ’'green)
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(add-hook ’find-file-hooks ’font-lock-auto-mode-selec t)

(setq baud-rate 1000000)
(global-set-key "\C-cmm" 'menu-bar-mode)
(global-set-key "\C-cms" ’scroll-bar-mode)
(global-set-key [backspace] ’backward-delete-char)
(global-set-key [delete] 'delete-char)
(standard-display-european t)
(load-library "iso-transl)))

;; X11 or PC using direct screen writes
(if window-system
(progn
" (global-set-key [M-f1] ’hilit-repaint-command)
" (global-set-key [M-f2] [?\C-u M-f1])
(setq hilit-mode-enable-list
‘(not text-mode c-mode c++-mode emacs-lisp-mode lisp-mod e
scheme-mode)
hilit-auto-highlight nil
hilit-auto-rehighlight 'visible
hilit-inhibit-hooks nil
hilit-inhibit-rebinding t)
(require 'hilit19)
(require 'paren))
(setq baud-rate 2400) ; For slow serial connections

)

;o TTY type terminal
(if (and (not window-system)
(not (equal system-type 'ms-dos)))
(progn
(if first-time
(progn
(keyboard-translate ?2\C-h ?\C-?)
(keyboard-translate ?\C-? ?\C-h)))))

;v Under UNIX
(if (not (equal system-type 'ms-dos))
(progn
(if first-time
(server-start))))

;; Add any face changes here
(add-hook 'term-setup-hook 'my-term-setup-hook)
(defun my-term-setup-hook ()
(if (eq window-system 'pc)
(progn
(set-face-background ’'default "red")

)

; Restore the "desktop" - do this as late as possible
(if first-time
(progn
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(desktop-load-default)
(desktop-read)))

;v Indicate that this file has been read at least once
(setq first-time nil)

;; No need to debug anything now
(setq debug-on-error nil)

;; All done
(message "All done, %s%s" (user-login-name) ".")

2.7.4. Extending the Range of Languages Emacs Understands

Now, this is all very well if you only want to program in the lgimages already catered for in tlenacs file (C,
C++, Perl, Lisp and Scheme), but what happens if a new larggcalted “whizbang comes out, full of exciting
features?

The first thing to do is find out if whizbang comes with any filbatttell Emacs about the language. These usually
endin.el , shortfor “Emacs Lisp . For example, if whizbang is a FreeBSD port, we can locatsetffites by
doing

% find /usr/ports/lang/ whizbang -nanme "*.el" -print

and install them by copying them into the Emacs site Lispadig. On FreeBSD 2.1.0-RELEASE, this is
/usr/local/share/emacs/site-lisp

So for example, if the output from the find command was
/usr/ports/lang/whizbang/work/misc/whizbang.el

we would do

# cp /usr/ports/|ang/ whi zbang/ wor k/ m sc/ whi zbang. el /usr/local/share/emacs/site-lisp

Ne