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HHAHHHE L FHHARARAHT

Contributed by Murray Sokely and Jeroen Ruigrok van der Werven.

L. 1. HRAHAHEHAE HiF R

THE HHHHE THE HHT. HHBH THEE HHRHHHE R TR AT HH R SRR,
THIHHH HHE HHHHHE? HHHHE HHHHE TR HHTHHRRE? HHHHE TR T T, T HHHRRH?

R BT TR HHHRRHHE HHAHHE T TR HRR T R R R, iR —
R HHHE BRI TR B TR R HHT R H. HH B
T, B FAHTRR B B BT HHFRRRH. HH HHHRRR B BT T T
BRI HHFHRR T TR HHATHRTRIA, HHHHR, 1 R TR ST T
TR HHHRRRHT HHHE T SRR HHRRAL,

1.2, #H FHHT TR

T 7 HHE HHAHRTR R HHH HHHRR T HH 3 PR, TR
R TR,

1.3, HHHHHHHIHARHHIE SRR
HHE A A L W I HHH

o HE B T T THRRRHRR BRI 7 BHARRR HHHR R H
AR R R

o THE T B A HH R R A IR R L B
T HH HHR R AR R, HR, AR T R R 1
TR HHHHH R T TR SRR SRR

o THAE HHTHE TR TR HRAT AR T R TR T R
T TR 15 .

o IR H IR T TR SRR HRAHHRAE, 3 AR TR T R 3
HHHHHFH 1 1.

o HHHE A O0 HHHHHHE HHE HiH HIHHEHH T #H 10 HHHHHEHE TR R, #H
THHT HHTHHHHE THEHHRHT.

o FRFRIFH HHRTRRAHTR R B SR



HHHE HHHHE H#HE lusr/sre

o THHHHHH THEHHRHEHE, THAHHPE HHEE HREHE. THE R, TR TR TR
THHHHHE 1 HHH TR SR

T RERAHRHH & FHRAHT (1 T St

1.4. ##H tHHHH#HH H lusr/src

HHHE B THERAT T T AR A TR AT (I TR TR R
TR T T AR SRR THE Jusisc THERTRTE THTRTHERTRT T R T —
TR

AR AR

bir/ HHHHHEE HiHH HHEHE #HE bin

cdal/ THHHHHHHHE HFHHHIE THE A
THHHHHE HiHH HFHHHAHRAH HRAHH

contrib/ THETHIRE B ST BRI BT
TR,

crypto/ HHHHEHHHHHHHRH T

ed HHHHHHE HiHH HEHH e

games HHHHHHE T #HHHHEE #HE Jusigames

gnu/ FHHERHRATR T TR R R -
A

include/ HHHHHHE T A ## luslindude

kerbeross/ HHHHHE HiH HHHHEH HHEHHE S

lib/ HHHHHH T HHAHE #HE lusllib

libexed/ HHHHHHE HH HHEHH ## uslibexec

relesse/ THHHHHE HHHHEHHE HH R HHHHR
i

rescue/ HHHHH HHHHHH T - Irescue HHEHHHFHH

shin/ THHHHIE HiHH HHHHE H# (Din

secure/ THEHHETE AT

share/ HHHHHHE HH HHHAH ## lugishare

s HHHHHHT HHHAHE HHHT

tools/ THHHHE HIFHT HHH HHHAHHRHHE T TR
HE HHHHAH

usr.bin/ HHHHHHE HH TR #H luslbin




HHHIHHR | R

usr.shin/ HHHHHHE HHH #HHAH ## [ugisin






HHHHHHHT 2. HHHHHHHHHHHE HHHHHE

Contributed by James Raynard and Murray Stokely.

2.1, HHHHHAH

THHHE HHHHHHE HIE H1E PR T TR R TR TR R R
THHHE HHHHHHT, THEHHRH HHHE TR THE TR 1 R HHRAH R

THHHHHHE HRHHHE 1 HHE HRAHHRHE HH-HHRAHR SRR, HHEHR R T
THHHE HIHHHHEHHRHT HHHE T AR A

2.2, HHAHHAHAHAH

THHHHHHE HHHHHE i HHRHHEH HHRHHRHR AR TR T3 1

HHHHE HE sed THIHE awk. HiF HHHHE HIE THEE TR, R THEE THEHE TR R -
THHHHHHHHT T R HRHE PR T TR AR, HHHRRHHR A
HIHHHHFH, HIHHH THEHE THE T HHTHRHHRHE TR R TR TR HH

THHHHHHH 1 TR HEHPHHRHHEH R TR HRAHR TR HHR R
THHHHHHTHE 1HE # HHH THEHH TR

TR, T R TR TR HH R AR R R TR SR

THE B TR, BRI TR T HHHHHT T R TR HAR. 1R A —
TR HH FHRAT T TR HHRH TR HH TR 1 HA HHH 1 1 R i R
T FHHRAHR TR AR

THHHE HiE THHE THEHHRHHHE HEHRHRAE TR T R THE IR, TR

2.3, HHHEHHHHTHAH T TR

H HHHHHEHE THE $ 1 H T SHHHE HHHE S HHHHHHHE $HE T T,
THEHLHHHES HEE I T TR (S tHE T TR i 1
THHHHHHE 1 T SRR (T T R T
THEHE 1 HHHHEE T HHE THEHE T SR, T ST 5 Tt
TR, THEE HHHE SR interpreter, i HHEHEE # compiler. HH HHHHHE IR T
THEE HHHHHHHASS 1 HEHER T ) R HHE T T, T
FHEHHHHS HHEHHHHE $HE T T S I S S T S



2.3.1. tHHHHHHHHHHH

FHHHE HH TR, HHHHRAE TR T TR, R R AR -
FHHHHE 11 H TR TR T R TR TR A . HH R TR
HHE HHHHFHHHE, HHE HHE HREE HHH TREARAR TR 1 AR T TR SRR
THHHE HHH HHHT THIAE TR HHE R T . HH R TR R, HHA
FHHHHFHH HEHH HH T R H PR TR R HHA R TR

THHTE THEHHRHHE H TR HE TR TR THEE T R HEHRERE 7 R SR
HHHHHE, T HARHHHT HHE 17 R TR T TR PR HHEH
THHHE HHH HHHHHE HH TR HEHHT TR R T HHR HEHH T R R
FHHHHF, HH T TR TR TR HH TR HHE 1 R, HHHE HHH A R
FHHE HH T . T HHTHT TR AR TR R R R
FHHHHE THHEE HHHFRHAT ) R TR T T T, HEHRHRAHHRA
HHHT H HIFHHHE, HHE TR TR TR TR HH R

THE HHF HIFHHHRE, TR TR T fR TR R T TR 1 HR TR
FHHHE HHE HHRHHRA H. T R T AR T HHRHRA R

FHHHHHHHT HHHHE HAHRAT T T R R SRR 1 A R .

2.3.2. HHHHHHHHHHHTE HIHHHHHH HHHH

FHHHR HH 1 HHAH HH TR HAHRE R TR HHH HH TR H A —
TR, THAHE H TR SRR R R R TR H R SRR TR

THHERTRAHHATE T R 1 T BT BRI SRR AT T THAE B TR A
FHHT HE HEREHE B THITRTE THATHTHET 5 B R,

T
THHERE SR SRR AT SHRATR AT AR AT HHRA AT R SR 1
it 19508 THAT BIRATHHET HHHHRARTE T 7 e e nmnt i
HHHER TRATH AR FHATHAH SHHrRar 1 fidr 19808, #ii it s i
THHER TRATR BT SR T BT s, (i 110 1 f s s
THHTE TR A

FHEE HHHHHE FHHH P S 1 TR TR TR 5
FHHEHHEE THHE HE THRRT TR S SR (HHHHHE (R A
FHE HHHE L A SRR,

i
B BRHRAHHR BT T AR 0 R fi LO00R B B SRAHARRRE i
R IRT HHTHE HHIHE R SR 1 T TR B 1 -

10
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I 2. FHEHHHRA HHHH

THHE THHHHE HHE HERHHHRE, HHHEE THE TR T HHHAE, T TR T 1 R

THHHE HHE HH HHTHHHHHRATE TR TREHRHHHR AR, THH R R
THHHHE THH HHHHHR.

THE THHE THHHHE THHHHHHHHTT HHH . HHH T HHE T THE T
THHHHE Hit HIHHHE TR HHHE TR HHHHHE T A T T,
FHE, TR TR 1 TR AR TR 0, B R B A —
R TR HHH, HHH R SR G B BT HH SRR
THE # HHH HHHHHHE HHHHH HE H HHHH, HHHHHHHHT T T T AT
R,

A
R HIHHEA R HHAH SRR T HERRR SRR, HH
FHHHH HH TR HHHE R B T HR HHH R,

THIHH Hit THHHHHHHH HE HHHE A TR D010 HHH T R
IR

IR
T HHAHHHH 1 T TR 1 R T TR T TR TR B .
TR 17 HRHRAR 17 7 H TREHHR TR 1 AR AR
THE 1 TR HHRRRE, AT T H A TR AT T R 1 1
THIHHE i THAHHHA T

THHHHHE H HHHHHHHEHE THHHE T HHHHE SRR HH I T
THHHHHHHIH ., HHH HHE TR HHH HHE TR SRR
THHE HHHE HHHHHH THERARAHHHHE T

HHH
HHHHE HiE H THAHHFHRE SR SR SRR TR T AR
THHHHFHH R HHTHAHHRA. {1 TR R R 3
THHHHE HHHHHHHHHHE HHE I,

HHH
THHHE T 1 HHHHHHRHHHE HHHRE HH HHHE A RS, HHH T TR TR
THHHHHHHRAHE TR T TR THEHHRA. HHE 7 AR R HE R
THHHE HIHHT THEHRHHHE THEHHRAHRHE HH R T, HHEH TR
THHHHHHTHE THHRAHHRT R AR R T THAE HHRE SRR SRR

THHT HIHHHHE THHTHAHE THE TR TR HRAHHR HH TR TR TR R SR
HHHHE Hi A

R
R T HHE PRI, TR TR, TR AR
R HIE HHE B T SRR TR SRR T A BRI (R, B 1 a1

11



HEHHAAHHH

HHHHHHHHHE HHHHE 1 HHHHD, T T TS 1) T 1 S
FHHHHHHE HHHHHH S T T T HHHE T T, H HH,
FHHHHHHHE HEHHHHHE (HHHHE HHHE HHHE HHHE HHHE S S HHHHE S St
HHHHE Y D).

THHE T HHHHHHHE HE TR HH T THHHE SR ]
HHHHHHE.

HHH
THHHE HHE 1 FHRAHHRHR, H TR R HHRAHR. 1
FHHHHI HHHRAT HARHEHE THEHHRAT HA TR AR TR, TR —
THE HIHHE HHTHHRH TR, 1 HH TR # TR AR R TR TR,
TR HHR.

THIHH H TR T HHH T SRR T 18,

R B
HHHE 1 1 HETHRHHH, HHHR T SRR, HHH T R TR R
I HEHRHT HHHR IR 1 HH TR 157 R HHR. Hi
FHE SHERE SR A SR S SR, HHHHHHRE (R, B (T
FHHEHHEE SHHHE JH, 1 R HHHH R, S SR,

THHHHHHE HHHHHHHT T HHH T TR HHE R R TR THEE A
HHHHE, i 8.5, HitH HH HHHHE Hit HHHIHH#85.

2.3.3. HHHHHHHH

THHHHHHHIE HHH HHHHHE HHHRARR AR A T A 1 B (HH
THHHHE) HHHHHE Hi THHHHHE. TH HHHHE T HHEE AR THHE T TR -
THHHE. H1 HHE T HHE R, TR TR HHEHRE HHE TR 5 R R, 11
THHHHHHE THHE THEHE THHE 7 TP, THEE TR R TR T TR HHHEH R
g

FHHHHFHHTHE, HHHHE HH T TR HE R R TR, HRHHR R
HHHE HHE HiE # HHE THE THAHRAE L HHE TR R HRAE HHHRER A SR
FHHHHHHHAHE, T T THEHHRA R TR THAHHRHR TREHR R T R
FHHHHFHHTHE T THEHRAE R T SRR TR H1 1H THEHE TR 1 T
HHE THEHHE THAHE HEHHHRAHE HERARE, T TR R T R T TR TR R
FHHHE, HHHHHE HEHHH HHE T PR 1 HH AR SRR, HRHHRAE #
FHHHHFHH TR T TR H TR T TR R R
FHHT H HHHHRAHHIHRHHE HHHE TR TR TR 1 R R, TR
FHHHE HIH HHHHE THEHHRAH TR

HHE HIHE FHRHHHRHRAHHFHRRAT TR R SR HHH S SR 1
FHHHHE, HHRAT HRHHRA R TR HER HRA SRR TR

Lttt A A S50 HEHE A R, AL A A S A,

12



I 2. FHEHHHRA HHHH

THHE HHHHHTHHHHHHHE HHE THHRRARE 1 R HERHHHHHE
THIHE HHHHHEHE, THEHHE HHHHEE HE T AR R 2.7, HHEAH HHHHA
H HIHHHHHHHHIT HHHHHHRAHR.

2.4 HAAHRERE A o

THHHE HIRHHHRT HHEHRE T TR HHH R SRR SRR T H B, TR
THIHE HHHE T HHHHRAT HHHHE A, SRR A R 103 dang # HHHHHHRHH
HHE cC. THHT HIHHHHHE HE HRHHHRH 1 TR TR PR TR SRR
THHHHHHE HHHRHHHHHRE, HHH PR TR SR HH AR
THHHE HIRHTE HHE THHE R

THHHR T TR SR ST AR, S (T AT T 1 TR T TR T —
TR (A () T BT R R,

1. HHEHHHHHHHHE TR R R T TR PR TR T HHHRE SRR
HHHHHHHHE THEHHR HEH.

2. HIHET BIEE SR I RRAT BIRAT B A THE S T A TR AR 16
FHERHHHRIHE. THE T T AL, 5 A

3. HHHHHHHE HHH R HHHE T SRR TR #H T T -

A R T AHATRAT SHHRHER T AR T, w fer e et
THEEFHHRE, BHIHE S TRATR TR

5. HHHH HIHHE HHHE HHHE HHHE THHTHAE HHHE SRR T HREH TR
HHHHHHHHHRE HHHE. HHHE TR, HH R T SRR H PR AR, 5
HHHHE HIHHHHR.

©.  THE THET R S 31 THREERE 1 THATRH AT RIRHT AT AR T e,
THHRHT T THIEE T SRS THATRE AR TR

[, HHHEE TR TR HE TR R TR H R TR R R
HHHHE HiE HIRHTE HHHE TR A

8. THHHEHE, RERAHE RRE AT 1 R .
HiHE HHHE cOMPIling ## HHHHHE HHHHE THE HEHHE 1HE HHEHE HHEHHE | A I

THEHHEHHE $HE 11 INKINQ. HHHHAHHHE HHE | #H7 HHEHEHEAE HEH#1E pre-processing #it #HHt
3#4 ## assembling.

13



HHRHHHHHR I o

THHHHHHTHIHE, HHHHHE TR HHHE TR TR HHHHE TR, HH oo 1 # HHEHRE HHE
THHHHHHE THHHHFHE T HHRHH TR HHH AR TR T TR -
HHt

% ccfoobar.c

HHHHE HEHHH foohar.c 17 1 THFHRHHHE T TR HHHE HER R 17 T HHH TR HHEE
HHHHE HiF THEHHRAT, TR T TR

% ccfoo.char.c

TR TR TR TR HHHRR T TR TR HHE HHHR. 1 T i R
FHHE R AT HARRR T R T HHA, B TR B R HRE
TR T, HHE AR R SR TR T AR B TR 3 H IR R 2

HERIHT HHHE BRI HIHE BHRERT HH HHRRR HEE oo, HHAHRR BT T 1 R R B
IS 1 R B R BRRT TR TR, B HAHRRR 11 1 11 3 T

-ofilename
FHE HEHE HHE 1 T TR, T TH HH THE TH HHE HEHIHE c T HHHERHE
HHHRHIRHI R aout,

% ccfoobar.c executable is a.out
% cc--ofoobar foobar.c  executable is foobar

FHHHE AT T T, T R TR . SR R TR HHRRA B R T
FHHHE HHE THIEHHE THAE AR, HH R R AR Makedile.

% cc --c foobar.c

THHHE HHHHE HHHHHHE HHE ODject file (HHH 1HE HHHHHHHHAT) HHHHHH foobar.o. HHHHE Hit #Hi
THHHHHT HHHEHTH THHH THEHH THEHHR TR TR,

THHHHHE # HHRAH HRHER 17 TR HHRRHRA. HHHH TR HHE TR i -
FHHHHHHTRE TR R TR R AR HHHE T TR SRR R
THHHHIE H#1F HHHHH AR TR # TR HH T TR SRR T
THHTE HHIRHHE HHRHE HH TR TR HHE TR, TREEH 17 very TR,
FHHHHHHHRAHHE HHE TR T T R TR TR H R R -
FHHE. HEHHHHE, HHH TR R - HERHH TR TR TR 3 TR R

Ut S 4455 B L AL, B O HHHHEHE A HHHE AR 0 A HEOEALALAS HERLACALAS HEOEAEAE HHHEREAE 000 1SRN
HHHE HH #HHE
Sttt HHHEHE HHE B HHHE B A HHHEEHE A .

14



I 2. FHEHHHRA HHHH

THHHHHHH 1 HIHHHHRHE TR R - THEHE T HHHE R TR R
HHH.

% cc --g foobar.c

HHHHHE HHHHHHE FHHHHHHE 1 HHHHHE A 14 ittt ittetetttttt,

THHHHIT HH HHHHHHRHE TR TR HHE PR TR TR AR HH -
THHHE HHHHHHE THEHHRHAE TR T HEHPHR HHE HHRAHAA TR TR R T
THHHHHE. T T HHE 3 HHHAHE THEH TR -O Hi TR 1 TR HREE
THHHHHHH, HHE THEHE HERHHE HREHHR S T HRAHR A SRR

% cc--O --o foobar foobar.c

FHHHE HHFRHTE HEHFHHRE 5 AR R 1 foobar.

FHHTE HHRHHHHHHE TR R TR TR cc Hi THEHRE TR R R HHRRAE
FHHHHFHHT HARHHHRHRHE HHHHRRE, HHEHR TR HH TR TR R, HHRT
FHHHHHHHT TR 1 R

-Wall
THHHHHT HHE T HHRAHRAHE TR TR HREHR HH cc HHHHFHE THIEE HERRARAE. -
THHHHE THHE HHFE, THE TR T HHTREHE R TR HREHRAE o H#F THEEHRAE

-and
THHHE HHE THIEHE, THHE HHE HHE, H HHE THEHHRH # R SRR T . #HHHHT
THHE THHHE, TH TR TR TR THEHHREHE HHHHE HEHAE TR T TR
HHHHHRHH.

-pedantic
HHHHE Al cotfi T 1 T

THHHHHHE TR HTHFH, cc HEHHT HFHT HHHE HHE TR THEHE THE T TR AR
THE THHE HHTHHHTHRE. THRHE HH T HH HHRAE A, THHE R TR R TR HRA
THHHHHHTHE HHHE, HHE HHE I TR T TR SRR HHE R TR TR R
THHHE THHHE HHEHE HHHH HHHH HHH A HEHHE TR, HHHHE HHE A portable code,

THHHHHHTHE, T TR T T HTHT TR TR HHE TR HHETRAERHR, T HHAHR T
THHT T HHTHE T HERHHRHR TR TR TR T HHE R HE TR SRR
RERFHHT B BRI HEHE R T T R (6 S SR ie?

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

U, S A A L AL <O BRI 405 FHEREACALE 55501 FEOCACALIMSHSEIEHE AL, FH0F HEOE AEALASS HOEHE HEME AEAHHRACAEE I
QLOUL. HHEHHHRHHE 1 TR HEHRHHE i T00Dar HE HHH i Hi HIHHRHHE 1Hi HHE

15



I oC HHHHHHIF T R

THHHE HHHHE THEHHEHE H TR foobar HHHHHHT THEHHFHT foobar.c HHHH HHHHHHHH SR
HHHE.

-llibrary

THHHRHRHTE 1 TR AR T 13 3131 101 A .

THHT THEH THEHHET HHRHETHET HH HHHE HHE TR TR # TR TR T
THHT HHHHHHHEHTR THEHHRHTHE T TR TR HHHRH AR, TR R
THHHHHHT HHHHHH THTHE T TR R R TR TR TR SRR
HHE HHH HiE

THHT HHHE HHF HHRHT T R AR 3 SR libsomething.a, F7H #HHHI co HIHF THFHARHETE
-\something. #HH# HHHHHEHE, HHE HHHHE HHHHAHHEHE omaa, HH T HHEHE oo HH AP -Im.
T HEHHHH HAHRHHHR TR HHH HHHE TR T AR T 1 1 1R TR TR
HHE HH HIRHHH .

% cc --0 foobar foobar.c--Im

FHHHE HIHHTE HHHFE HHHE R R SRR foobar.

T HHAT T BRTHETRAH i+ THATE, THE S T g, 197 -Istder 191 AT TR SR
HHHERIRAT 2.2 #f SR, THF (1 TRATEE T AEHEE HHE TR 1R B TR
TR, SRR, (I v THRAHTRE oo, THIRTHE HIRET TR 1
L. o THET HRIRE T AT 17 g 0 B,

% cc--ofoobar foobar.cc--lg++ For FreeBSD 2.1.6 and earlier
% cc--0 foobar foobar.cc—-Istdc++ For FreeBSD 2.2 and later
% c++ --o foobar foobar.cc

FHHHH THE T TR TR A 1 R foobar #HIFHIHT 3 -+ SRR H

FHHFHHEHAS HHHE) . goo HHHHE FH SHHHE HH HEHE HHE G T S SHEHE 0 S 1
HHHE HH HHH TR T, HHHHR, TR SRR H R R, 1
HHHE T T HHEHE H+ R cop HHEHE I

24 L. R oc W T TR

#:

16

1 HH TR 1 HHHRATE 1 HHHRH HHHEE T R Sn() SHEHHEHHE HH R A
HHHHE HHE. T HEH HEHEHE?

Ivar/tmp/cc0143941.0: Undefined symbol *_sin' referenced from text segment

THHHE THHHHE HHHHHRHHHRHE IR R SN(), FHEE TR TR R oo #H T 5
THHT HHHHE T, HHH HE
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I oC HHHHHHIF T R

18

2.1"6=85.766121

FHE SHEE T A FHE HE I S (A, alway's $HEHEFRE math h 35
HHHHHHHHE HHF HEHE 1 B TR AR

B HHHHHHAH # HHHH TR foobar.c FHHE # TR HHHHE T R HHHRH foobar.
R HHH HH

HHHHHHHE, oC HHHE HHHETE HHHE SR aout HHHHHEHE T HEHEE HHE TR
HHE #HH -ofilename HEHEHHYE

% cc --0 foobar foobar.c

T, 1 HIHHR HHE BHRAHHHRR BRAAEE foobar, # T HHE 1 HHEEE # HE |s, A B B
R B foohar i HH HHHAHHIE BHHAAEE 17 BRI B R R TR B
HHE 1 B A HH?

HERIHHE 1 BRI HIHE B TR FHHE HHER B 11 T, AR 3 S
B . HHRRR T [foohar, HHHHHHE BT HHHE FHH B AR foobar 1 HitH HiH—
I FHHRAHRR, T HHR HHH PATH FHIFHHRAT BRI HH AR 1 fT
R T

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

HHHE T HHE T HHEE ST HHEHHE T T T TR T 1HE T HE
HHE HHE .

T HHHHEHE HH P e, HHHE HHHHEHHE T HHHHE 1 . R
HH?

HHHHE HHHHE HHHE T SO T T T SR THEE SR .
HHHE

% Jtest

HHE HHHHHHE 1 T R S R

H HHEHHHEHE $HE R HHHE (T R T FHEE SR T T, (T

RS BRI T THE T SRR SRS FHRTE HRAET. T S (s thieee?

THHHHHT THHHE TR HHHEHE HHETHEHHRE . HHEHHRAE, HHE T AR



I 2. FHEHHHRA HHHH

THHHHE HHFHHE HRHHHFHTRE, TR R TR HH R 1 R
THHE H HIHHTE HIE# HERHEE R core, THHHHE THHH HIHHHHHHHHE THAHHE TR TR HHE
HHE HHHHE THHE HHHE T TR

H# HEHHBHHHHHA HEHH, T THEHE 1 TR
# HHE gdb HH HEHHHHHE HHHE HHHE (FHEE T 2.0, HHEHHHHAHT).

B BRI B SRR AR SR, TR TR TR 3 BRI .
R 1 R

B HHTH TR A T A THEHHRHE TR TR TR T
THHT HHHHHT HHTHHHHRT HHHHE TR TR
TR HHHHH HHE T T

o THARTHETHE ERRAE T AT A, 1

char *foo = NULL;
strepy(foo, -"bang!");

o THHHHE 1 THEHHRHE HHEE HHE R R TR,

char *foo;
strepy(foo, -"bang!");

I HHHRATR T A BTRAT R THETH T, AT L, A B i
T HIRAT 11T THATRAE THEH T SRR 1 T AR AT T S
THHHE TR BIRAT FHERET (R 1 T 1 T SHH . 1T T T R,
T THHHE TRATR TR THHHE AT 1 TR B T 10 1
TIHHE AR A, SR T SRR T T R A .

o FHEHHHT HH HHEHEHE HHHHE HHET HHHE i HHE S, #H
int bar[20];
bar[27] = 6;
o I P R $H TR S,

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

THHHHE HHE TR,
19



I oC HHHHHHIF T R

20

o HHHHHE THHHHHAHT HHAHHE A maloo() #HH free(), #E

char bar[80];
free(bar);

#

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

THHHHFE HHE HE TR TR HHHE HHE SRR TR 1 TR, R
THHTE TR THIEE TR, HHHHE HHRHRE TR TR R TR R HH
THHHHFE, HHHHT T HHEHERRHHRHTE TR HHH T HHE R TR TR A
HHHE HHHHE HH HHE HRHER.

FHHHE HHHHE TR HHHR 1 HHRAHRRT TR, TR T R TR SR
HHHHHHHE. HH HH HHH?

T, HEHHHHHHHIHE HHHE (FHEFHE T SR HHHE T T R -
# HHH HHH B T R

THHERE FERHTHAE TR TR THETRAT 1 TR TR ST 1 THA THAE, 151 41
HHHE AERAT B TR THATR 1 THHHT S AR IF B T, BT 1 31 TERRE 1 T T
IR THE 15 HHHAE?

RS, TR R FH SRR HRETRRRT 1 R, 7

% ps

HF BT AT TR TR B TR BRI, T

% kill ~ABRT pid

T DI HH HHHE HHRRI T TR AR A

THHHE HiE THHHHAT THE TR SRR HH HH R 1 T HRHEHR 1, 15 -
THHHHHE. 1 HHHE HHTHPH HRAHHR 1HE TR HHAHRE, TR TR
THHHHHHE HIHHHE HHEE # TR TR

FHHHHFHTHHHHRS, THEE R TR AR A TR TR, TR
HHHE HHHHE doort() HHHHHHIH. HiH HHH THHHHEE HHEHE () HHE HHHHH .


http://www.FreeBSD.org/cgi/man.cgi?query=abort&amp;sektion=3

I 2. FHEHHHRA HHHH

THE THIET THHHR HI HHHFHR R HERHTE TR SRR TR HHRAHE, HHE T
THHT HHHHHE HHE PR, T A TR goore THEHHRFT. TH HHE HHEHRH HHEHE
HHE HHHHHH(L) i HHHE AR

2.5.
2.5.1. #HH#H it make?

TR THE TR AERARE 3 SR T A R T T T R AR TR, S
it

% ccfilel.cfile2.c

THE THHE HHH HHHE, T T HHHHFH SRR T TR HHH TR TR TR 1R
THHHE HiF THHT HHTHE 1 THAHHE TR TR,

THHE B I BIE SR T T 1 TRAT BERATRT TR S SRR SRR T 7t S
TR T R TR T T BT, 10 TR TR TR A T

% ccfilel.ofile2o ... file37.c ...

HHE 1HE THHE HHTHHHE (€37, 1 HIHE TR 1HE THH HHRHE, THETHRE TR T TR -
THHHHE. HHHHT HHHE R HH T TR R TR, TR HHHE TR HHHA
HHHE HHHHHHE.

HHE S AT A B A TR S TR T SR TR, TR R R
T TR ATRHE AR AR, SRAH T T e i f i f .

HHEHE HHHHEHRE HE HH HHHHE AR 1 T A S TR i
THHHHHHE HiE H HHHE TR HERAHE TP TR TR HE R T T TR R TR
HHHE HHE THHHEHE HHHHE THEAHE HHHHE D

THHERTRHTE T R T T TR AT SRR AT ST TRA SR AR TR 3 B
TR SR AR AT T TR T S S TR ATRT R TR i s
THHERIRHEHL. T T THE R T 0 01 I G T AT (i e,
THEAE I A R IR B A

HHEHE HHEHHEHE HHE HIHHHHE moke. HHE HHEHETE HHE # HHHE, HHHHAHE # makefile, H#HE HittHHE #HE
T T HHHHE T HHE T T, T A (T S (T i i i
FHEHTHTHHHHE HHHE ST T . 1 T, 1 A (T 1 R
HHHE fromboz.o H## HHHHHHE HHHHE fromboz.c, HHEHTE HHEHHHE HHTHHHHEE HHHE HHEHE #HHHHERE fromboz.c,
THE HHE HHHHHE T PR A P TR fHHHE T TR R how #H
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http://www.FreeBSD.org/cgi/man.cgi?query=gcore&amp;sektion=1

HHHHEHH HH HHHE make

THHHHFHTHE HHE HHRAHHPH TR TR HEHEE R TR R TR TR 3,
HHHE HHHE 1 HHHA makefile, Makefile # MAKEFILE. HHHHE THHHHHHHHHH HHHE tHHE THR#H Makefile,
THE THHH HHHHE 1 HEHEE TR T HH 3 TR SRR, SR HHE T TR >

2.5.2. HHHHHHT Hit HHHH make

THHHE Hit 7 THEHE HHEH T HRAE

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

HHE B H HHHE HERE, 3R R R

T HHHHHIHHHHE HHH T R THE T TR T R (R A arget),
TR 1171 3 FRE, (A AL, (R R i 315 1 A s, i make
TR T TR, 1 TREEE 31 1 31 foo SHRIFITHE, THT 1HT BERATRT, B TR A T
foo AT THATHT SHRTRATRIATE 1 THAT BHIAT foo.c T THIFHT THERRARTE. 111 foo AT 1A HEREAE, 111
T S T foo.c, THE TR HHRTRAT THE BHE SHHAETRAT THATRE THE TR T T 11
THHERE THATRE, AT T SR TRATR R TR (TR foo.c TR HE 17 BERATRIHTHT.

THHE HHHHHHHHE HHEHE HHHHEHE HHHHE T (R R T ) THHE HHHE HHEE A
FHHHHE T 1 HHRRHE (00 #HF TR HIRHE HEHRATE 1 157 H HHHRAEH SRR # foo ## #HH #H#
HHHHE, HH HHH HH TR, oke HHIRE TRATHRHATR HRHE HHETHRA 1 AR 1
FHHHHE, HIRHE HH TR TR T TR R 15 R foo.c.

HHE, HHHHE HEHE HERRE Make, THE THIHTE TR HHHE HRHTE T00 HH 11 1HE HHHT THIEH TR HHE A
THHHHRE HHRHHHAE 1 foo.c. HHHHE HIHHHHFHT HHHE HE THRHRAHE M akefi el #HEHHE THRAHEH
HHE HIRHHHFHHE HEHHE, TP, 171 R T HEHRHR R SR R
FHHHHRT HHHHE 1 AR makewor |d #H HHE TIPSR

THHHHHHE HHHHHE AT T TR HH T R TR R 5 -
THHHHE. HHE THHHHRAHE, H TR TR R T TR HRAEE HRAEE R

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

install:
cp foo -/home/me

B BRI AT HHHE BRI R T HIRR 7 SRR

% maketarget

Make HHHHE THHHE THHHE HIRHTE HE THEHE HERHEHE TR HEHEHH TR P R R,
HHHHE makefoo HHHHT HiHE THHHHHHHE THIEHHE, HHE HHHE TR indall HHEHRH.

i B SRR B make B B, HHHHE SR SRR HHHE HHE T R SRR
IR BT HRRIHHE TR HHE T BT 1 3 B HEEE make THIFRT, HHE THIFHETE 0

22



I 2. FHEHHHRA HHHH

HHE HiE 1 Too THHHHHE, HIFHHHHRH T00 HiE THHHHFHTHE, 1HF THEH TR THEHRA T
HH HHH indtall HHHHHHL.

R BT HHE InGtal| TR BRI HHE DR TR B HAHRR Bt i
RS BT T TR R G G SRR TR 1R T H 3 T T
R R make ingall. ## HHRE BRI, B BRERE TR oo HHIHAT HHIE HIFRIHT TR
TR HIFH THE HHHR TR 1 HHHRRRH AR, T BRI T R
RS . BIRIBHARR G B BRI SRR (R B B BRI TR H

THHHRE 1 7 TR TR B (i 1 T BT, tH T 191 1 St fi—
IR 1 moke THETRT, THHE JEHHRE BIRATR HHE 1T THE 08 SR 3F BT A
TR AERAHE SR 3T TR T R S S ST THAT THATHHRART. e R
HHE ARG HRIEE BHHE THEE TR T, THE THERTRAT T THERREE T ST # S
HHHHR. FHHE touch THEFTRAHE BTF THATR TR THETHHE TRATRHTHT 1HH1 T 507 3 TR T
THHE R B A 7.

2.5.3. #HHHE HHH HHHRHARA

H THHHE HHRAH TR HHHHE 1 T T TR T TR, T HHRA TR . R
FHHHHE TR T THRAHHRARART HHHEE, T 1 TR HREE TR R
T HITHRHH 1

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

int main(....

T FHHHE FHAHE SR TR TR B TRATRHRAT T BT fooh 11 HHHHHRAHTE, 1 RIRAT
HHHE HH HE HHHAH Makeile!

foo: foo.c foo.h

R HHAHHHH B AR T R TR B TR T R TR T R -
PRI T HHHHRA, T A HH 3 R T R TR HH B HRRRR T
FHHE BT HHHH HHH HAHHRHHE HH . 1 HHH HHHR 1 R T TR
IR HH HHH TR R T TR 1, HHH TR HH TR —
FHHE. Qo HHH HHE FHHAHHT 1 BRI TR HHHHE HHH TR 1 B HH R
R THIEHH HHHBRARHRR -MM.

THE HHHE 1 TR B R SRR

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

HHHE HiHE make depend, H#H#F THEHF depend HHHFE HHHHHHE HHRAL # HIRHE 1 TH-ARRAERA, ##7
FHHHHE TR HHE TR

foo.o: foo.c foo.h

23



BRI HERAT

HHE HHH THHHRATE foo.n, TR THHHE THHE HIHE make HHE HHTHHT HHFHRHEE B foo.n HHHHE HE -
HHHHHRHHT.

HHE HHE HEHAH HHE A make depend #HHHF HHHHE HEHE HIHE 1 HHEHRAHRFHRE H17 HE HE A
HHHHHE.

2.5.4. HHHHHHHE HIFHHHHHH

THHHHHHHH T HE TR THATHRHHRAT 1 TR SRR, (AR R
FHHHE HHHHHHE HHHEE THEH HHHE TR SRR HHAE 17 TR HHE T SRR 1R T
THHHE THEHHH 1 HHHE HH TR R R SR TR 1 SRR R
H# HHHHHHHAE HHHHAE Makefile!

MASTER_SITES= ftp://freefall.cdrom.com/pub/FreeBSD/LOCAL_PORTS/
DISTFILES=  scheme-microcodetdist-7.3-freebsd.tgz

.include <bsd.port.mk>

HHHE, THE THE HE THE TR HHEHFRHHAT THHE R TR TR make, THHE HHHHRHAHHIT SRR

1. # FHEHHE HH HEHHE HH R HE T TR HHHE T R R HH R
HiRHHHE

2. HHEHHE A, T TP HHEHHHE HHHE T A HHHHE -
HHRH HHE AL

3. HHHE HHHHHAE HHEE A T RHHHHHER R T 2 3
HHHHHHAH T 1 AR

4. {HHE HHEERR HHEHHHHEE HH T A THHHE H T T
HiHH#A ## patching.

§.  FHHE THAHHHE HHHHE THIEE TR HHAHHR T THRRAHHE. HH HHHHRE, 1R 5 -
HIHHIHHE HHHHHE 1A HHAHH T AR TR 157 makeliiHHE THEAHHHAR 5
HHHE HHHE T THEFAHHHHR SRR HHT SRR,

V. TR R R R T R SRR 1 1 T, HH T TR T R,
HEHHE B HHHE HRRAAH SRR T TR, R make indall. #HHE HHH
HEHHI HHHE AR TR R IR HHHHE HIE TR 1 1 T R
HHHHIHHH HHHHHHRH, B HHRR T R SRR B 1 R TR, H A
HHHHE T THEFHHE HHE HIHRRRAH B 3 T TR R R B .

IS 1 HRTRIT T R R (R T TR SRR B R B
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THHT HHTHHHE HHFT HEHHE HHREEHHHE, SR HRE make HH HEHHE THE HHE HERREH -
FHHEHHRE bso.port.mk. # 11 HHHHE H HHHHFHHR HHHEE SR, HHHE HHTHE R R
THHHHE THEHHE THEHHRHHHFH TR SRR H R T R make HEF H#1F T
THHHHHE HHHH (HHHHE 1 THHHHHE R 1 T TR, THHHHH R T
THHE HHHHHH HHEHE T HHHHHE) HHH THHHHHE SRR T R 1 R #
FHHHHIT HHHHE 1H TR HHE R R

HHE HHHE THHHE T TR 3 TR HH R TR SRR, T Juadsharelmk, HAH H1
FHE HHHFHHTHE HHHE 1 HHHE TR T TR 1 TR HE TR T HRER A, 7
THHHE HHHE HHHH THHERARAHHE (T THHE HHE R T AL, THHHE HHEHE HHH TR 1
THE HHHHHHE HHHHHH )

2.5.5. HtH HIHHHHHHE HHHE HE make

Make HH # HHHHH HHRHHHHH TR, HHE T T TR TR TR FRA SR TR
FHHHHE. TR, HHHHEE T HRAHR TR R 1 ke, #HHHE HIEHHE HHE
FHHHHH HHHHHRAHHRA. HH 1 R HRAE HRAE R T R 1 R
FHHTE HHHHHRHHHRHR AR HRHE SRR {1
FHIEHHE THET HHE 15

THHT HHEHHRHAH T HH T T TR AR T TR TR, R A -
HHHHHAE HH ## #H lusishareldoc/psd/12.make. # HitHH 1, ##

% zmor e paper .ascii.gz
HH HIHE .

T RIRHHHARRAT (1 TR SR AR T BIHHE T 1 TR BT 1 159
TR, THERIRE RERAE TRARHTHL S T TR A, G R TR SRR AT
T AT 7 gmake. 1 71 THITHE THETRIFHEET T 31 T T AERARTHE HHE 1 31
L.

FHE HHHH HHHE HHHHE BT T T HHHR, HHHE TR HHEE 5 HH T dir HHE 9 3 usr]
localfinfo HHHHHHHHHH HH THIH 1 TR HIHE . TR R A

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

B AR, A R T T TR O HHEEEE FHHE o #HEEEE FHEHHHE HHEEEEEEAEEE HHHHHE HEEEEEHE
HHHH HHHE (HEHE HEHE AR, CoR).

2.0. HHHHHHHH?

2.6.1. HHH HHHHHHHHE

HHHE T HHHHE THHHHE R R odo (FHH HHHHHHHHTE) . HH
HHE HE HHHAH
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BRI 1 HHHHHR 15 T R

% gdb progname

I HHHH THAFHE TR T T T TR . HH T 1 TR

M-x gdb RET progname RET

THHHHE 1 FHRAHHR HHH (R T TR TR AR HRAEE R SR —
FHHHHHH. HRHHHRE, THATE TR TR TR HHH R H TR 1, SRR
FHHHHE HE HHATRIHRE, HHRH TR, TR T TR HE TR T 1 3 R
FHHT THAHE HHHE, HHH HIE . R T TR 1 1 AR T R R,
THE HHHHE H T HRHTE 1 SRR TR TR R HIRE. 1 T SR SRR
THE T HHE HRHHHE, R HH 1 TR AR HRAT T R
HHE HHHHE T TR H HRE R

qclo HHH HHHHTE THHH HITHHHHE HHHEE, H7 R R T TR HHEHAE, H R SRR
THHHE HHHHHHFHHRHTE HEH T TR SRR

IR, HH HHE HHHE B TR AR T PR, SR
T HHEHHAH (HEHHHHHT T (AT 151 FHH T (.

FHHHE HAHHHT 1 TR 157 1 7 AR T HHR oo B HAHR H R
TR FRAH TR T TRAHHAR T R

2.6.2. HHIHETHT A THEAHA 7 (7 St

FHHT HHHE T T TR HRHHHRA HHHE TREHHRAT R T - HHEHRH T R I R
HHE AR oo, HiF HHIHH HHHFE HHEHRAE, HH TR HHHHE TREHE R TR AR HH TR
HHHE HHHE 1HE, HHRHAHHIT HH TR HHEHE. TR R R R

... (no debugging symbols found) ...

BRI qob FHHHEAHE HH, HHHE R S HRHE B SRR HHE T TR 3R 3 g
B

R gob HHEERH, HERE Dresk main. B FRAT HRHE R HHAARAHE TR R R
TR HHE HHRHEHR T TR TR HHE 1 R TR TR i,
FHHT HIRHT HHF FHARHE SR SRR 17 T HHRARR 1 TR TR R HR run #7
FHHEHHE R TR TRAHE AR HH TR HRAR 1 TR HHARAT T BT
THIHHHHHE HH HHHE HHHHHHI HHH TR man(). (FH HH HHHHE TR SRR main()
THIHH HHHHHHE HHE, i HHE).

HHHE HHHE T HIRHE THEAHRAE THAE TR, TR 1 H R, 1 R N, H#E
HHE # THEHHHHHE TR, HHH THHEE R T HHE R s THRH HEHE TR HE TR
FHHHE, HH HHE HHHHHE TR R HHR TR TR TR . R A
HHHE Up HEHE down HE HIHHT H HHTHHAT HHHE HE HHR TR

IR HHE 3 R SRR B HH R TR 3 SRR B 3 SRR B gdb. HHRE H
THHE HHHHHHE (HHHHE # HHHPRARH HERRA).
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HHHHE HIFHHHFT HHHHE 1 T 1 S HHH THEHHRE T HH R Dazz() HHHHHE R TR
FHHHHRE H HHHE .

THHHE H1F THEHHRHTE HHHE TR HHE TR

FHHHH HHH HHH HHHE R SR 1 TR TR 3 R

THIH HHE # HHHHHE THAE T TR THAE T 02317 HiHH H T #H #5315 #H main()?
FHHHHE THEH 1 1 main() #7F T # TR
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e e

$1=4231 gdb displays 4231

THE THHHE HHHHHHE THE T HERAE, 17 A TR 3. 1 TR

main() {

inti;

i=5;

printf("Thisis my program\n");

HHHE THE HIRHE THATE =5, HIRHE THAE. HEFHH TR TR SRR #, 15 TR TR
THHHHRH HiF HE HE TR R HHEE TR R HH, HEHRH HH R
THHHHHH #H 11 4231,

N

O FEEEEEEAEIEHE HHHHE HEEEEEEEEE HHHSHHE HEACAEEEEE HHHHE #EHE HHHF HEEEEEE HEHE OO HHH
H A, T T R TR Up T down HHH AR M
B S S, HEAEIEEE S HEOEHE HEAEAEEE HHF HEOEHE AN S AR
B 45 HEAEHE S, OEEEAEHE S HEHE S HEACEEEEHE 00 A
BEHE A4 AR A S 0, (O S HEHE 41 S O A
B S HHHHHHE TR I 1 T S
Bt AN HEAEHE SIS FHF O S 00 HEMEMEREAEREE AEEEAEEE 4 AEAEAEAEAEAEAEHE
HitH).

2.6.3. HHHHHHHHHE # HiHH HHHHH#

T HEHHT THHHE H HHTRAHHRH 3 TR T TR TR A 1T R
THHHE T HHFHTRE. 1 HHHE R TR, SRR TR T TR TR
THE THHHE HHTHHAT THEE AT T HHRAHE TR PR, HHE TR TR R -
THE, HHTHHHHHHHIE, HHHRHE TP T TR A AR TR, # TR R R
progname.core HHHHHHHE HiE HIFHE core, T HIHHT HIF THHHHHHTE THHHHE THEHHRH # HEH HEH -
HHHHHE .

HHE HHHHHHH 1 HHEHE S, T T gdo HHE HEHE HHHEHE fHHE T (T break #H
run, #HHH

(gdb) core prognamecore

HHE HHHE T HHEE THE FHHE HHEHE TR HHE T T T, T T #HE dic lpath/
tolcor effile HHHHHE.

FHHT HHHHRAHE FHR HHRAHR R

28



I 2. FHEHHHRA HHHH

% 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 conditions.
Thereis absolutely no warranty for GDB; type -"show warranty" for details.
GDB 4.13 (i386-unknown-freebsd), Copyright 1994 Free Software Foundation, Inc.
(gdb) corea.out.core
Core was generated by “a.out'.
Program terminated with signal 11, Segmentation fault.
Cannot access memory at address 0x7020796d.
#0 Ox164ain bazz (anint=0x5) at temp.c:17
(gdb)

THE HIHHT THHHR, THHTE TR HHHE TR a0, 1 HHE HERHT TR IR aout.core, #E H#HH
THHT HIHHTE HHE TR TR TR T TR T TR T HE HREE T
THHT HHHHHHHIH HF 1 THE 1 TR R Dazz.

THHHHHHHE HHE 1 HHEHHRAT H R HH T T 3 HHEHRHRE HH TR, HHEHH
FHHTE HIHHHE THRHE HRHHHFH # TR R HH R HHHE R 1 TR HEHRHRE. T3 ot
FHHHHFH HEHFHH odb HE HHRHE HHE 1 TR HE TR AR

(gdb) bt

#0 Ox164ain bazz (anint=0x5) at temp.c:17
#1 Oxefbfd888inend ()

#2 0x162cinmain () at temp.c:11

(gdb)

R encl) FHHEFHHHHHRE HH HHHHHRS HHHEH AR R, R, T Darz() HHHHAEHH
HHHE HHEHHH HEHHE man().

2.6.4. AR Hi 1 AR

THHT HiF T THHHHRHE TR R odo HHF HHHHE HHE IR HHERHER THE 3 HERREHRE
THHHHHHE THEHHHH. T TR, T HHTRAH T TR TR AR 157
THE, # HERHHHE HHTHAHHE HH TR T T TR R TR TR TR,
THHT HHTHE THE THHHHE THHE HHTRE, THIETE HHT HRHEHRHE HHHRE TR R TR R R TR

THHHE HHH HH HE TR H7 R gdb, #17E ps HiF HHHRE THEE THEHHRAE 17 T THEE TR,
HHHE HH

(gdb) attach pid
HE qob, 1 HHHE HIEHES THE HHE
FHEHEE HHE HHE HHHHE T 1 THHE THHE HHHEHEH THEHHHHHE, HHHEE T H HHEHE 1 1 T

TR, HHH HHFHH TR T T HHHR HHE HAHE HHHE R R TR, R
THE, HTHHHE HHE HHH THE 1 (PR 3 Qdo HA THHHHE).
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I HHHHHE H H R SR

if ((pid =fork()) <0) /* _Always check this*/
error();

elseif (pid==0) { /* child*/

int PauseMode = 1;

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

} else{ /* parent */

FHHE HHHE HHHE HERE O S HEHE HH HEOEOEHE, A A 1 O, HHHHH 1R S
Seep() HHHH Hi HIEHHI

2.7 IR FIHAHT 7 AR SRR
2.7. 1. it

HHHHHE T 1 1R R TR, HHE 10 T SR 1
FHHHHE HHHHE T 1 T HHHEE 1 T A 1 W HHHE S
HHHE HHHHHH 1 HHE T S 1 T A A,
HHHHHH 1 T

THE T TR R 17 TR TR SR 3 T, T A
FHHHE HHF TR HATRAHH HH R HH R

o THHHE THHHTHHHTE HHRHHE, PP SRR HH AL SR
HHHE TR () | HHHHHHHE I T SRR, i,

o THAHHHHHRE TR HH SR T

o THHHHHHHHHHHHHHAHE SR AR TR

o THAHHFHHRIT HHHRHHHR A

o TR B BRAHR AR TR PRt

o 1R I HHHRHHHRAE TR, HHHE TR HHRE T HH TR TR 7 TR T

o TR R HE R 0o FRERIHHE THIFHT B HIFRRRTH F HRRR A
R, SRR T SRR H R SRR,

o THAHHIH THAAHHRHRE HH db, HHRHHRE HHE 1 HHIHR T TR AR T
FHHHHRATE HHHHR HHR A

RS PR TR HHHE R BRERE TR AR,
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I 2. FHEHHHRA HHHH

THHHHE HiHE HH TR THE A R R

FHHHE HHE H THEHHRAHHE, R A C-N HH T A TR R
THHHE HHHHE HH HHRAHHHH HHH, T H, THHE T T TR, THH T R . (-

FHHHHHHHT HHHHHH HHHHE HRAE TR, T TR R TR R, #57H
THE TR HIRHAHHI T T TR SRR 1 TR 1 TR T
FHHT HH T HEHE TR TR HHHHA T TR R TR HH, T R A R
THE THEHHAHH FHRHHE HEHAH, T HHRE TR T TR TR AR HEA SR
HHHHHE H#HHE #M-X replaces RET foo RET bar RETH # #H H#i HIHHHHE Hit HHHE HHHE THEH HHHH.
FHHE 1 HHH TR, TR HHE HHE HHE HHR TR HRHHHRAR HH HHH
HHHE HHHE .

TR, HH HH HHHHE T TR R SRR, T R R
THHHE 1 HHE HEHA HRAE. HH TREEHRE T R HRE T R, T, R #
FHHHHE T HHHHARI HHE T TR TR HHHE TREHHRA TR 1, HH TR R

THE HHE T T HARAH BT 1 R TR H TR R, i #—
TR THAT HHEH B TR T T HHRE T TR TR TRATR 1 R 3 .
FHHT THAT TR HIH HHHE HIRH R T T T TR R T AR SR
FHHEHRHRHT 1 HERAHHHR B R, T TR H BRI HRE 1

HHEAEHE T, S BTRATHERRE G ST T SR THAT TR 1, T, I
T HiHHE HHHE, #HH-E replace-s (HHIHHE H1 replace SringHHHI-HHHHTE THIHHHHE THE HTHHE T
T HHH HHHHHIHHHE HTHHERH), HHHHE T T T, #HHH oo (HHHH HHHIHHE Tt tHitH
THIHHHHHHTE), HHHHHE HHE HHHHHHE HHHE, T HHHE (T T T TR foo HiHHT)
THHE THETH B S T SR T T 10 A R AR R AR
T BT T

HHE TR RERETHTHETRAT HHT AT R 7 T (AT 3, T 1 TRATR AT 1 1 i

T T T (FHE HE HHHE HHEE HHEHEHE, H TR HHE).

FHE, EHEE S A T, $HE Cox C-C (HHREE HEHHHHE THERT THEEE S S HH, ST
H, HHHEE H EHHE FHEHEEE T SHEEHE HHEE) . FHE HH HHE HEE A TR T,
FHEE T FHEE FHE SHE HHEE T HREE T (HHEHHHE HHE HHE T HEE R
it HHHH C-z HH HHHE HHHHH TR HH R AR TR SRR HHRHR SR
R HHHHHHRIHH, 15 TR TR 17 HHHE B B SRR R
FHEE S S

2.7 2. TR T

R TR T HAHRA TR, HHEHE HH AR 0T BT 1, R T TR T
Rt B BRI,
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# HHHHHH .emacs HHH

THHHHHHE 1HE THEHH H THHHHBHRAHE R (AR T AR, TR R #
THHHHFH H TR HHRHHHEH TR HEHRHRE, R 5 TR R SRR
THHHHE THHHE HEHE 17 TR THEHRAH 7 TR HHHHE T 11 T TR TR
THHHHHT THHHE. HHHHTE HHHE T T TR HHE R HRA, TREHHR SR

THHT HHHHE HHTE 1 TR TP T HE TR T R R

HERFHHH, HHFHRR T 3 HHH B FRAHRR TR T B T HIHR BRI SRR T —
R TR, T 1 T HHAHRRR 8 R eacs HHHHE, FHEHIE HHAHFRR HiE HHHHR T T
RS BT, HHIHE R SRR B TR SRR HH HHRRR TR 1 T
THHHHHHE HHHHHHH, HH HHHE THHH HHH T T T (HHHHHHHH)
H HBFHH HHHH SRR

2.7.3. # #HH#HH#H emacs #HH#

IR, THEHHE HH T TR TR TR 5 TR HH R TR, R R
HHHE T HE TR THEFH R THRRAHHR.

o THAHRATE AT A THE 1 SRR THAT THE AT T T,

o THE THHE HHHHHE TR, T - - Emacs Lisp-* - #H 1 HHEHE HHE HHE HHRE THEE emacs HHE #H-HEH
TR T HHHE 1 R T TR HRHHHRAT T A TR . R
T HHHIE 1 HHHHHRE TR R HE R TR, B TR R
.emecs.

o THHAE R HIHE T TR H R R SRR HHH R, T R
HHHE HHHE HHHE, T HHEHE R HHR R HHR 1 HHRE H R TR 1
THHHHHHHHE 1 HEHRHRAT T T R, HHHE R TR R
FHHHHHHH HHH HHE R

o THHHE HIHHE HHTHPHHRE THTTHRE HTHRHRAHIR T, B+, TR, HHEHE T TR, 7
THHHHHHHE HHE TR TR R R

o THHHHE HIHHHTHE HHEH TR AR R next-arror, HE # HIFHHHFHTHAT -
THHT HIHHHHE, THHHE TR HHTR THE T HEHEE T TR TR T T R A
THHHHR M-, 1 THEHHRE 1 AR AR, Drevious-error, HHFF THIEHHHT T 1H 1
THE # HHTHHHHHE HHHATE HE TR N -D. TR HERHHHE THERA TR 1 R C-c Cc #HHH
THHHE Hit THHTE HHTRHHE TR HE TR TR HHRATE R HHH TR 1 TR R
HHHE HHHHE .

o R HEFHI BRI TR T HHE G 3 TR, B TR A B T BT SRR
R TR B T TR R H AT, T I T e i

% emacclient filename
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I 2. FHEHHHRA HHHH

B A S S HEAEHE HEACAEEE A A A O

AT 2.1, 1 1A emacs T

Sttt ittt Bttt Bttt Attt ED TOR HHHHHHA H CITOCSClIONt £ HHHHEE HHRHHEH I HOEHHE HHEREE AR
i HHHHE # .



# HEHHAHAE emacs HHHH




I 2. FHEHHHRA HHHH




# HEHHAHAE emacs HHHH
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I 2. FHEHHHRA HHHH
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BRI B THAH HH R

2.0 A, HEHEHHAGHE (HIE G TR EHHAGE (IR THERHAGE SR

HHHE, TR 1 TR HHHE TR TR T HRHH T HHA 1 TR R
HRARHHH T 11 B emacs THEHE (), 1+, TR, SHEHTE 1T THEAHET), THEE HEEE AR 1
B HH HETHAHH TR TR T A, R R ?

R HHHHR HHHHE T 1 TR 1R 3 HHRR G FH T BT S R R
R HIHE SRR TR R R 1 o HHHR B TR BT B TR,
HHE BT FH 37 HHHR TR, B B PR HHERE BT 3 TR

THHE T ST T SR TR SHE R SHH AT ST T ST T (R,
HHHH #H lus/loca/sharelemacy/site-lisp.

B BRI, HH T R GERE T TR TR 1
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I 2. FHEHHHRA HHHH

[usr/ports/lang/whi zbang/work/misc/whizbang.el

HE T 15

# cp -lugr/portslang/whizbang/wor k/misciwhizbang.d -/usr/local/shar eemacssite-lisp

THHHE, T TR T AR T BT R R R R A i
FHHT TR T THETRAR T FHRAT T BRI Wiz, THE TR 10 R 1 AR f /i emacs
FHHHE FHE THAHE FRAT THRRAE TR T TR T B TR # whizbangd.

THHHE HIH HHHHRHHHPHHRAH TR TR emacs HEHE TR H HHERE T HERREARAE, THEE

("\.Isp$" -. lisp-mode)
("\\.wiz$" -. whizbang-mode)
("\\.scm$" -. scheme-mode)

HHHHE HHTHHE HHHHE HHHHHE T TR HH R whizbang-mocde B THEE HHHHE 1 #HEHE
HHHHEHE #HE wiz.

THHHE THHEHHE HHHHE, T T TR
mode ## H## HHHHH H#i

HHHHHE. HHH# whizbang-

;; Auto font lock mode
(defvar font-lock-auto-mode-list

(list -'c-mode -'c++-mode -'c++-c-mode -'emacs-lisp-mode -'whizbang-mode -'lisp-mode -'perl-
mode -'scheme-mode)

-"List of modes to always start in font-lock-mode")

FHEEE THEHHE HHHHE S HHHE S SRR font-lock-mode (R HEEHEES SHEHHEHHHERAT
R HHHRRE 7 iz .

THHT HHHHE HH HHE TR T TR, 17 HHHR HH HRHRA A HH TR R R
THHHHHE HHHH HHHE HHH Wiz HHHHE, HEE A # whizbang-modehook (##H# my-scheme-mode-
hook #HE # HHEHHHE HEHHHHE HHHHE HHE adto-indent).

2.8, W AT

FHHTE HHHRAHHAHRE TR TR 7 TR TP T SRR
THHHHE HiE HHHHHHH TR, HHHHHHE (T

o FHHHHE HHHHH i S Sply Scheme ### 1994, ##HH 0#262#08226#3
o HHHHHHHE TR Learning Per| it 1993 #HH 1#56592#042##2

o HHHHHHHE HHHHE THHRHAR T S A #EE Lisp (Srd Edition) ###H—
HiHHHHHHHR 1089 ##H# 0#201#08319#1
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40

THEHHE #. AR R HEE A The Unix Programming Environment ##H#—
HHHHHHHHI 1084 ##H# 0H13#9376811##

THEHHE 1. THEHHEHHHE HH A #. HEEE#H The C Programming Language (2nd Edi-
tion) #HHHHHHHHHHHE 1988 #HH# 0413411036248

HHHHHE A The C++ Programming Language #HHHHHHHHH 1991 #tH
0#201#53992#6

#, A HHEEHHE Advanced Programming in the Unix Environment - HE
1902 #tHt O#201#56317#7

#. A R Unix Network Programming  #HHHHHH#HHER#H 1990 #iHH
0#13#949876#1



HHHHHHH 3. HHHHTHHHT HHHHHHHHH

Contributed by Murray Stokely.

3.1, AR

THHHHHHT T TR TR HHEHE TR T HHE TR THETHHRE 15 TR
THHHHE THEHHFH HHFHHRAHR

3.2, HHHAHHT THEHRHHE (AR

THHHHHHE TR TR HHEH R TR TR TR R
THHHE, THEHHHHHHHH R TR PR TR R T
THE HHTHHHT THE HHHHE THAHHEHE HHHEE R TR HEREE R SRR R R
THE THHHHHHHRHTE HH TR, R SR HHEE P A R
THHHHHHT T THAHHE TR HHTHRHHRE T THEHR T R R

FHEHHE R HH HIRH HH T AR, AR B SR R

TR FHH HIFRR SR

3.3, HEHERE AR

FHHHHI HRHHFHRA T T R TR HH T AR 1 1 R
1 FHRHHRHHRA. R HHATR TR TR TRAHAR 1 1080 #HHH i fRH
FHHTE HHA HHEH FRAH BERATE 1 AR TRATRIRT R 1 R T TR
.

THHHE HIHHHHE TR HTHRHR TR TR TR TR 1 TR 5
e s G R
THHHHHT THHHE HiE 1 HRAHHE DA HHHHE H TR R H TR # R R
THHHHHE HiE TR THE TR TR THEHHRH T TR PR SR 15
THHHHHHT T BT H 1 R SRR TR R HHEH HHHE R TR
THE H THHHHHHT HHHHE R TR THEHHRE TR HH TR TR T HHR A, R A
THHHHE THE TR TR T T R R TR S TR R T,
THHHE HIHHHHHHHHRHTHEE T TR 1 TR TR SR HHE R HRAE
THHHHHHTHE THE 1 THEHH TR TR HHREE PR R HREE P AR



I HHHHR A

THHHHHHT T TR, | T HHTHPH R R TREHHRR TR T TR R
THE HHE HHHHHE, HEH TR TR R TR R TR
T R HHHHHHHET H 1 R H TR A TR R,
THHHHHHHTHRHHE HRHHHEH H R HRAE T HHEHR T HRAE R T A

I HHHHHHRHH TR HH T T R A TR, HiE B S -
FHHEHE HE G T TR SR R () T

FHHT 1 TR HHTHRA HAR T R R TR AR A R
THE PRI HHE HHH SR R . 1 HRAHHRA, T TR R
FHHHRHH HHHH 1 TRAAHHRAT TR TR SRR

Stropy (R HHHHHE, HHAEHEEERE A AR HHHHE HHHH HHHE 1
SITCA(HHEHH HHHHEE, HHHHE HHH 1) HHHE HH HHHE T T
getwa(HHHE ) HHHHE I T 1 S
qets( i HH) HHHHE HHHH TS 1

(Vi scanf (Rt A HEAEHEHEHERHS, ) HHHHE HHHHH HHHE Y,

redl path(HHHHH HEHHHE, THIHT HTHHIRHHE T ) | T THEAHHH T TR

(VISrintf(HEEEEtE A, HHHHE  FHHHE A= | HHEEE HEAEHEHHHE HEAEHE HHOEHE AR
)

3.3 1. HRHHHH TR AR

HHHE HHHHHHH HHHHHHNE I HHHHHHIE 1 T THHHHHH 1 S
FHHHE HHHHHE HHHHE S S HEAEHE A HEAEH A HH S S
HHHHE. (R 1 0)

#include <stdio.h>

void manipulate(char * buffer) {
char newbuffer[80];
strepy(newbuffer,buffer);

}

int main() {
char ch,buffer[4096];
int i=0;
while ((buffer[i++] = getchar()) -!=-\n") {};
i=1;
manipulate(buffer);
i=2;
printf("The value of i is-: %d\n",i);
return O;
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FHHHHHHE 3. TR HEHRA

}

THHT 1 TR THAE THE SRR TR T T TR R TR TR 11
T HHHHRE 160 HEHAHE THAHE T T HHRAT HHHRA AT TR .

[HHHE HHEEH ]

S T T THHHHE T T T HE N HHAEAEAEAEEE A S
HHHHHHHHHHE (W S )

3.3.2. HAHHHHRRT T

FHHTE HHRAE TR TR 1 HHR A T SRR 1 -
FHHHE HHH TR HHHFHRE TREHHR SR TR TR smepy ### deat #7
THHHE 1HE H THEHHR 1 TR, HHHR HRRA TR 1 T SR # -
FHHHHHHH HHHH THEHHRE T 1 HEREHHE HRHEE TR 1 AR SRR R
TR HIHH HAR HHR HH T HHTRHAHR T TR T R R AR
FHHHHHH TR HR 1 R T TR HHR HHRA R, SRR TR
FHHHHHHTRAT TR TR HH T 7 R SRR 15 1 HRA
FHHHHHHHAH. HH AT HHRAR TR TR TR SR R
FHHT HHTHHAHHE 1 11 TRAH 1 TR T THEHRA # 1 THREH HRA -
FHHE. TR 1 T 1 TR SRR TR SRR H stropy HHE TR
H THHHHE THIEHHR T 1 TR TR SR Sinepy $RHEE R HE HRE T TR

THE HHHHHHE, TR THEHHR T HHPHRHHRHR HHH HEH HHETHRT 1 R
THHHHE THEHHRHAT. T Sriopy TR stricat HHFHHTHFH THEHHRAHT THEHE R TR TR T
THHHHHHTHE HHHE TR HHRHHHE T TR TR T R, HH T
THHHHHHHHHHT THEHHE THEHH AR HHHE O, HHH HHHHHHE srlopy H#HH# Stricat HHHFHHHHHFHH
HHHHE HEHE HE R R 3.8

3.3.2. 1. HHHHHHTHE HHHHT HIHHHHAHT HHFHHHE HHHH

THHERRATHARRT TR T T T ARET THATR R BT HHE THATH TR ST fH A
THHERTRAT SRR TRETRTHT AT BT AT 1T 13 1 IRETRHE AT st 1
THEHE THETHETRT. HETHAHRAT, fHHAH T 1 1 (T HHRHET It e #
THIHH HHHHHHE SR, T HHE R TS I R

HHHHHHHHHE H HHH HHHH T TR, HHE HE SRR (L) HEHHHHT
Q.1 HHHE HHHHHE, HHE HHHHHHHHE HHH T THHE A S (L) SRR,

THHHHHHHE T HHEHTHEHRE TR AR HHEHH PR SR -
THHHHE 1HE HHHAHE THEHHAHHRAHE R TR HHAH TR HHAEH SR R
THHTE HIHHHHHAL. THHH # AP AR, TR AR T R T
THHTE HHH THE HEHHE HREE SRAHBE SRR THE AR HHEHHR. 5 T
THHHHHHE T THHHRAT THEE T B R TR SR #H R TR
THE HHHTHHHHE T TR HTHRHHAH (A T HE PR HH TR, 7 AT
HHHHHE THHH HHE TR HHRHHE T BT T TR TR TR
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R HHRH

THHHHHHTHAHE HHRH HEHFHRAHT R AR HHE T SRR A R
THHHE HIFHHHFHHRAHHRHE HHHRHHE, HHHE T TR T TR

3.3.2.2. HHHHHHH HHHHHE HHHAHHAT HHAHHE T

R HHHRRRE B SRR HHHR R SRR R
R R HHHRR HHTHRRH. HHHE G SRR HHHHE HHT 5 B B R
THHHHE HHHHHHHHHHHHE HHH T A HH T (Sopy, fscanf, getwd, ##..)
RS PR TR BRI HHHRR HH HHI ST TR T T BRI

FHHHHHHHHAHHR HRHH SRR TR TR H R TR
THHHHE HHHRAHHAH T HHRHEH HHRA TR TR HHR R AR -
FHHHE THHE HHRHE FHRAHRE TR FR R TR HHR TR TR HHRHEE
FHHHHHRHHIH HH FHRAHHA T TR HH, #R 1 R
HHE THHHHIHRE HHHH HHERRRHHHE R T R 1

3.4, A AT

THHHHE T #HE HHHHHE O HHEHHHHEHE HHHE HHHRAHHHHE HHHHE T R R
HHE HHHHE HHE HHHE T T HHHE HHTREHHE HHEHE TR TR HHREE HREE TR HHE
HHHE HIHH THHHR. TR, HHE A TR SRR T 15 HHH
THHHHHHHRHT HHE HEHHE HH HE TR AR AR,

HHHE THATE HRIEE 1 T BT 1E TR T 1 SRR A, T T A
TR RT3 T B TR R (T 1 R AT TR

HHHTE HHRHHHAH T 51 T T exec() HIFHHHRHHE 17 HRHEER HHE T A
HHHE HHE. 1 HHHAHRAHHR HH I setelid) H#1F HHHE THEHE TR T TRAHHRRE R
HHE HHHHHHE THIEE FHRHE TR 1 HHE R HHRHE SRR, HHH T SRR R
HHE HHH H exec() THHHHFHTHE, HHR P TR T HHHI HH TR SRR

3.5 HIHHHAHE (HEHT SHEHTHH IR R A

RS HHFRRRH TR G TR B (TR T chroot() HHRRHIFH HIFR.
R TR HIHHE HHRRT TR TR TR TR TR T HHR TR B i —
HERIHHH T B R B T TR TR, R HHH TR 1 B
THHHHHHE THHHE HHHHE HHHHHHHE (HHHHH) HHHHHHHHHHE HEHHE
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FHHHHHHE 3. TR HEHRA

THHT HiHE HHTHHHHRHEHE HHHHE T THRHRAHE TREHE THEHRE R HHE onin() HHEHE HHHHE
THHHHHHTHRAHE. HiE HHPH TR HE TR TR # R T HRAH TR 11 H
THHHHHT THHHHRHHHRH 1R TR HERRHRH. HHHHE TR SRR
THHHHE HERHHHE HEHHHE HH T P R, SRR R 11 R HH -
THHHE HiE HiH THHHHHH(S) HHHHHHHHHHHE, H 1HE HHHHE A AR

HHHE HIHHEHAHE tHE HHR chroot() HHERHHE THIHHE THIFE THE HHTHAHHRAE TP 5 T
R AR AR sysctl THEAHTR. (R (R e g 11t 18 0,
Chrool() HHHHT THHTH THHH HHTHHT HiE HHHTHHT HHE HHE HHTTRAAHRTR . HE A H T
HERFHE FHRAEE T L, 1 Chroot() THHFR THIEHE THIFEE BHRIEE 70 TR T T BRI
THHHE HiHE THHTE HHTTHHHTHE THE THEHHEH R T Chroot() HERHE. THHT HHTR HIFHE HERHEE, T
THHTHHE THHT HHHHE TR (A TR SRR

3.5.1. HHHHHHHHHT HIHH TR

R HHTHHIHT T H T HHRR SR R Chioot) 74 HHEHHIHHE THIF AR 1 T 3
R HH TR 1 HHHH AR HRRRH. HEHE 1 TR 15 R T 3R R
PRI HHHHE T TR SRR TR HEHRAHR HH SRR, HH R
FHE BT HHHHHR I HIE HHHH R B SRR HRR

IR (1 SRR, THHE SR 1 TR TR TR T S s i suser()
THHHE FHRAT TR BHHAT, THAH R R suser() BIRHET SHHTE THERAE THE 3 100 T
suser xxx(). HHHHE B #HE BHHRATRAT T AR AT THE SRR TR =
THHHRRAT THHRAT THH TR AT,

# HHHHHHHHE THEHHEHE HEHEHHE 1 TR TR T R

o FHHHHHHHHHE HHHHHHEHHHT #HHH stuid, ssteuid, setgid, setegid, setgroups, setreuid, setregid, setlogin
o T HIHHHHHAT HHHAH HHEH sstrlimit

o HHHHHT HHHT HHHHEH R (T )

¢ chroot()

o Hit HHiHHHE H H HHEHE chflags, fohflags

o THAE THEHHRHRAE THE # T HERRE T HHEE TRERAE, R, HRAHE, TR, SR
HHHHH, HH HHRAHHAHRA R

o HHHH H HHHHHHERARE THHHE HHE A HERRAR R (R < 1024)

Jail HH H BT SRR G TR R BRI B H BT R
T HIH HHHRE HAHHE TR BRI, TR R HHRRRRR HH 3 B f—
R T FHHE SUSEr OO HH HRHHFRRRAHFR TR T HHERT B 1 1 B 1 H.
ARG HHH TR T 1 BRI HEHRR HHHRTRT HHHR 3 H, HH S
RS BRI SRR HHHE SRR TR BT
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FHHHHH, HHHH HHHHH HHHHR, HHHHR SRR, T TR SR -
.

FHHHE HH 1 HHHH T HERHHHRAT TR T TR T R A S
THHHHHHE HHEHE HHH HHHH THHHHERAR T R (T HH(3)).

3.6. #iHHHH

HHE TR TR TR HHRREH HRHEE TRATR TR T R TR
HHHHE HIFHHHRAI, 1A H HH A A, 15

R HHHHRH S SRR BT T R R R HRH HH BRI TR TR T
IR BRI, R, T R R S SRR SRR i
T 1 AR BT 1 BRI GHRERE T S T HRHRRR R TR
R T HAHE B A T BRI, HHHRTRHHE B HHH R HH R R T
THHE. HHH HHHHHHHHHE HHHE HHHHE HH T T S B (F.04, #IH), e
IR, B BT T R,

FHHHE 1 EHHHH TS SHHHH HHHE TS HE HHE 1 1A 0 A
I 1 T HHH T TS TS 10 HEOEHHS HEOEHE AR
FHHE HEHHH HH HHHHS HEHHE (reddin(), readlink(), getpwiooK()), FHHE HHEEH HHHHHH HHHHHR.

3.7, I ST

H HHHH HHRHHARATE 7 AR SRR TR 1 T TR SRR
FHHT HHHHATRT THATRH 1 HHHRA. 17 FHR TR, 1 R TR T
FHHHE # HRHHHRAH TRAT TR TR R AR TR

FHHHE HH HHEEEE HEUEEEHHS HHHEEEAEES HEHE HEHEHHS HHHEEEHEHEE HHEEHE SR HEAEHEOHHS HHAEAEAEH S T
FHHH, HHEEHHHE HHHE HHH A HEUEHEHHE T AR HHEE HHEEELEAEHE ) HHHEE HH A
FHHH HHHHH) HHE, EHHHH HEHHHH 1 co0ese(2) HHHHHHE Opan(2) HHHE HHHHHHHEIEHHHE HHHHHHHHI.
FHHHE HHHE HHEEHE HEHHE 10 S HHHE HEUEHE HHHEEN N, HHH N
FHHHE SeUiC() HHHE FHHHE HHHHE Opan() HHEHHEHHHIE, HHH THE HHHHE HHE, 1 HHH
FHHHHE HHEHHHE T 1 HHHE HEHHD T open() 1t HHEEHHHE HHHE T T HHHHH
chmod() #HHHHE,
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HBARAE A, HHHHHPRAAAT T
HAHHH AR AR # 7108
HiH #18#

A1 HHEHFRRTHRHT #FL80 HAHHHH R e

THE THHHE HHTHE THEHHRHHRHE HHHE THEHR TR SRR T TR R, 17 R
THEHH HiHE HHHE HHHHHHA H1 O THERHHHHHE. HHHE T TR T SRR
HHE HiH HHH HAHHHHE #18H HITHRRHE THEHHHH HHHHRAR 5 SHHERHH. AR # HHHHR
H1 8 HHHHHHHHAT T HHHE HHHEE. 1 HHHHHE SHHPRHHHHRAHT TR TR AR
THIHHHE HEHHAHHHHE THEHHHHE, HHHEHRE S R A #18# tHEHHHHRAHHH i
HHHHE HHRHHHRE.

FHE HHIRRT TR HHRR IR, HLOH HIFRRHR TR R T B . -
R, HHE BRI BRI HHRR BT SRR B B HAHRRRT SRR
FHE BRI, HHHH B BT T BRI HHHE IR T SRR SRR SRR

4.1 1. # HHHH HHE HHHHE HH 18 HHHEH

THE HHHH HHHHE THE T HHHHHHIHHE HHHE T R 2L SHIHLOf HHHHHHHE HH HHHH HHH -
HHHE T HHEHE AR GERAT T SHHERE. S 1 10 1A R SHA s
HHHE THATR SRR S AT . T (i T S R f S
T HHLOR SR RTRAHRRRE BIRAT 11 TR THATRTE TR 1 T T e et —
IR

THHHHHHHIE, HHE THAHE HHHHE, HHHHE T HHHHE T #18H HHEHHHHRAE, T T R
FHHT T HIRHTE THEHHFHTR HRAHHR TR TR TR HH A 157 3R AR,
HHE THAHE HiE HEHRH HHRAHHRARA R TR R TR SRR SRR
FHHHHHH HRHE HRA.

THHTE HHHHHH FHRHHHHHHRHHHRHH A TR T TR TR TR T T
Tt HLBHITHLOH HHHHHHHHE, THHHHHE THHHE THHHE AR, THHHHE, S, HH T
FHHE HHHHE HHHHFH

4.1.2. HiHHH HHH tHHHHH

R TR TR FHTE BLOH HiHR T R HAHRR AR SRR i T
R #L8H HHAHHRRAA.


http://lists.FreeBSD.org/mailman/listinfo/freebsd-i18n

HHHHHHHH HHHHHHHI S T | S
HHHHHHH S ()

A2, FHERFHARRE AR AR R L AR TR

Contributed by Gabor Kdvesdan.

HERIHHE B R 1O ARIFRAHRE, BRI R TR R
THHHHHHHIAT THEHHAHE THTHAHHRAE, TR T R TR AR, ]
B HHIRRE AR 1 FL8H, HiE 7 AR 1 R TR BRI HHRR 1
HERIHHE B T BRTRIEE AR 1§ AR TR i BT R R i TR L
THHT HHHHHHHEHE, T T TR TR R R T A

4.2, ). HIHHHHHHHHE HHHHHHHHE HHHHRAH HHHE R

THEERE. L JHHE T THEHT 1 SR R, BERAT TR 1 SRR AT TRATH T 1
THHE FERAHHE SHEHEHRET. T THERAT T SR e R 7 (s st i
THHEAIRATHAL 1 1 T AT S T SHHHERATR T 1 SRR e
THHERTHATH AR AT FERHT THETHR T T AT R ETE SRR AT TRATHH T 1, -
THEER THE RIRE sy SHRTREHRATE. T HTRATRISE, T AT AT i 88592
TR BT T TR R A hu_HU.1S08859-2.

TR HRHHIRE FERAHE HIH HHRAH HHHHE R HH TR FHR AR .
THE T HHRRRE 1 HHHR SRR T HRAHHRAT 1A TR T S T 1 A —
TR HHHE TR BT HHE R HARAHR, HHHRHTE TR TR set R TR
FHHHHR HHH S HIHE. 1 sot HEFHHFHRE 17 TR HRHHHRET HE HA AR TR f TR

$et 1

HHHE HHHRHHE HRHEHR AR TR TR THEHHRAE SRR HR SR 13 5
HHHHHHHHHE THHHHHHE. HH THHHHHARR AR T S) R

15 -"File not found: %s\n"

THHTE THHHHHHHE HERHHHR (A HHEE 15 T PR R R R TR
THHE Hi THHHHHE HHEHE HHH TR T HHERAR T T R T (L) -
HHHE. THH HHHHE TR TR HHEHREE AT TR P TR TR
THHHHHHTHE HHHE T HHTHE SR, TR HEHEHHRHT TR T HHR R
THHHE HHHHE HHHHHHH A THHE HHHEE HHH T A HH THE A A (D).

4.2.2. HiHHHE Hit HHHHHHTE HHFHHE HHHEHRE R HEH

R HIHE SRR HIFR B BT HH T H R HRRRAE, n_typesh #RAE HH
THHHHHHHE. HHHHHHE THHHHE 1 T, HH T T T (S). i -
R HHRHT HHE TR, T AR AR 17 R TR TR SRR
HERIHHHRT BRI AR, (R B 1 TR TR B R, BT 17 . R
THIHHE HHHH HH HHHE THHHE A HHHE THHE AR S . T Q)
HHHHHE HHH T HA#H ## usisharenlslocaelcatname #### ## Jur/locallsharelnlsllocale/catname, HHHHE
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FHHHHHHE Q. THEFHRRA HHH HRR A
HEHHHHHRAHHH # #10# #H #184

\ocale ## HHH HHHHHHE THHH HHH caname 1 THHTE HHFHTHE THAHE HHRHHE HERPHIRA. HHE R
THHHHHHHE T H HHHRHRE, TR TR TR R

* NL_CAT_LOCALE, #HiHHE HHHHHE HHHE THHE HHHE THHEHRH R IHEHE R
LC MESSAGES.

o O, HHHHHE HHTHHE HHHRE LANG HiHE 1H HE HHTHE HHE HHHE TR HR-H TR

HHE HHHHHHHH(3) THHHE THHHAAH AR TR l_catd. HEHHHH HTHH
THHT HHTHH HHRHTE HHE 1 T TR HRAHHH HHAH HHAH

HHHHHE THHHHHHE H# PR HHHHHHH(S) HHH HH T 1, T
HHHHHHHHH H TR T S T TR (D), HHH HHHHHHE
THHHHHT THE THHETE T, THETE TR TR HHE TR HHTRHE HH HHR PR, T TR R
THE 1 HHTHHHHET THEHHEH, THEHH HHEE T TR HH R R A
THHHHHHTHE THH THEE A

THHHHE HHHHH THHE HHHHHHHE TR, THE T T (D), tHHHA
THHE HHHHHEHEE, THIEE R

4.2.3. # HHHHHHHHH A

THHT HIRHHHHH THTFHHRAHE A TRATHPHRHTE TR AR A 7 T T -
THHHHE 1HE # TR .

THHT HHTHHT HHHET HHHE THE T TR HHRE 1 THEHHRE SRR HHHE T TR R, HHH
THHHHHH THIEHE HHE TR R R R HRAHHR TR

#ifdef WITHOUT_NLS
#define getstr(n) nlsstr[n]
#else

#include <nl_types.h>

externnl_catd catalog;
#define getstr(n) catgets(catalog, 1, n, nisstr[n])
#endif

extern char *nlsstr[];

R, HHE BT HHH R B BRI IR B 1 TR TR TR B

#ifndef WITHOUT_NLS
#include <nl_types.h>
nl_catd catalog;

#endif

/*
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FHHHHHHE Q. THEFHRRA HHH HRR A
HEHHHHHRAHHH # #10# #H #184

}

FHEHHHE HHHHHR, T TR TR A TR, S R TR R
THHHE HEHHT HHHFHHHHE A THEHHRAE HHR R A HHHE TR TR AR
THHHHE HIHHHHHE TR TR AR TR R HHRHE SRR R
THHHE T HH T HHHHHE HHHEE HHTHE HH TR TR HHE AR errno.n #1 HIHHEE
HHE HHHHFHHE A enmo.

HHE 1 HERHHE T B TR HHAHR AR R TR arrno HiE HIFH HIHFFHRERERR 3 7 #H—
R HIHHE, HH 3 11 T TRERHRRR 17 3 T R

#include <err.h>

|f ((p = malloc(size)) == NULL)
err(1, NULL);

4.2 4. #HHHHH H### ## bsd.nlsmk

FHHHHE THETE HEHHHRE TR AR T SRR TR, TR TR
FHHHHHHT T THHHHRAR HRAE T SRR SRR HH R AR 1
FHHHHHH T A, Do0.n|smk SRR TR TRAHHEE. T 1 HHR R 1 R
bsdnismk FHEHHHHHHIE, HiE HHE HHHEHE B SR SRR, $HR# H bsd prog.mk
## bdlib.mk.

THHHTHHH HH HH HHTHEHE HH A NLSNAME, HHHHHE THEHHRE THHHE HHE HHRHHE TR
THHHHHE THE HHHE HHHHEE HHHHHHEHE HE A S) HH TR R NS HHEH -
THHEHHHHR sy TS, THETHE HHE TR, TR TR TR 5 R
HHHE HHHH HHHHE HHH HHEE AR S T, HH WITHOUT_NLS #HHHH(L) HHHHHHHH
THHT HH HiF THEHHHRAT HHEHTHHE TR T TP TR TR

if -1defined(WITHOUT NLS)
NLS=es ES.ISO8859-1

NLS+= hu_HU.|SO8859-2
NLS+= pt_BR.ISO8859-1

ese
CFLAGS+=-DWITHOUT_NLS
endif

TR, TR TR HH HHHE HHH HHR N s TR H T
FHE HHHE TR HHRRIAE 3 sl nlsmk. ## HH SRERRITH, BRI B R B -
THIHHE Hi HHH THHHHHRA HHHHE T NLSSRCDIR #HHHH L) HHHHHHHHE. TH HHHHHH B
IR R HH B HHHR G TR SRR TR HT.
FHE HHH 1 BRI 1 B B N SNAME HHRRERIHT, HHHRR TR TR HHR i
R TR HH HAHRRRT TR TR R B BRI T TR TR, T
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HHHHHHE #HHE H#E bsd.nls.mk

THHHE HHE T TR TR T R TR HH bsdnlsmk, HEHFHH HREH
THHT HHHHE HHHHFH, 1 HH HHEH HHE R TR
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HHHHHAE O. HARHA tHHHE
HHAHHHHHH #7 THHRAHHHH

Contributed by Poul-Henning Kamp and Giorgos Keramidas.

FHHHH HHHRRHT HHHFHH FHHH HHHRH G HHHR HHE BRI R T R
HHHHHH HH.

O. 1. HHHH HRHHERTR

HHHHHHHHHH THHHHHE THHHHE THE HHHHHHHHE S, i Yt
HHHHHHHE T B, HHHHE S HHHHHHE S THHHHHHE T T
B HHHHHHO) HHEEH HEEHE ().

5.2. MAINTAINER HH HHHHHHHHHTHT

HHE 1 HIRHHHHRHH TR T R sof SHETHPHHRAH TR SRR
THHEHHHHE T T HE R, HHH T AR R 1 SdMAIN-
TAINERS HHHHE. HHHHHHFHHHE 17 HHHRE HHRAHE R R AR SR
THHHHHHHHHHHHHE B HHHE R R MAINTAINER #HHH# HHEHHE Makefile ## HHHE T
HHE TR

MAINTAINER= email-addresses

@ HHH#

FHRETHERT T TR T S TRA, 1 7 A g -
FHE T THETRTATE AT THEHRHERAT, T A 1 I R e 1 f—
HERHAT THETRATHEE T, B AT TR T TR R IR
HE THHE BEHEHHA HHHRAT 15 THAT THHHAT . I0E 5 I i
HERE FERAT TRATE 31 HRAHTH T 0 AT TR, 1 1
HERETHE THAT 1 AR TR T3 1R 1T T i
HHRE, THET, HHHE AT A fHHET AT RAHT A 10 s —
HERE TR, T 7 BT 1 T AR AR AT R 7
HERE HRIRATHATR AT T T TR BT, TRETRHTE 7t 3 S
HHE T BT ST BEHETHEE 1 AT SR i i,
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THHT HHHHE HHE HHH TR HHE R

o THHT THHHHFHTHT THEHE TR T THRHRAHHRT TR TR T, TR HHHRET TR
THE HIHHHHHHTHHTE THATE THTHRAE TR PR P SRR SRR 1
THHHE THHHHE HHE HHE HHHRE, THEE T HHE TR T HRRHTRARE HHAHHR, R
THHE HHTHHHHRE, 1 THAHHRHRA

o THHHHHH 1HE THEHHRAHHPH TR HHRAE § HHRAHRH R HHRH 5 R 5
THHHHHHHHIT THHT THEHHET TR TR HHRHHR. TR HHE TR TR
THHHHHHT HHE HHE THEHHRHHPH TR T, T TR TR, S
THHHHHHHE HiE HHFHT HHAHHRE TR R TR SR, #H3
THHHHHHHHE THHH T HHH T TR HERHHRE TR HHE R T T
HHHHHHHH.

o THE HEF HH TR HHE HRAEHRHRE T 3 P TR HE SRR R
THHHE HIRHHE 1 THEHHT HHHE TR HH R BT HHHE 5 R T R
THHHHHE HHE H T A 7 TP A

0.3, HHHHHHHHHHT HHHH A

Contributed by Poul-Henning Kamp, David O'Brien and Gavin Atkinson.

THHHE THHHHE HiE THEE HEHPHRE SHHRHTHPHRAE SR H7 TR TR
THHHHE HIHHHHHRHHE HRAHHR T THETHEH HHETHRHT. T TR R, 157
HiHHE contributed HHEHHHHHE. HtH THHHHHAH THHE HHHHHHHHE, T

THHHE HHE THHHTE HTRAHH THE TR, R AR TR TR T R
THHHE HHHHE HHE TR HHHE R HHAEE TP R AR T TR ]
THHHHE THHHHET HH TR,

THHHHE THIEHE HiE HHE THEHE, HHTHET T TR TR R A T T TR
THE THIH HIHHHHHAHHE AR T HRAE T HTHRHRAE TR TR R
THE HHHHTE HHHHE. HHHHHHPH, 1HE T TR PR TR R AR
THHHHHH HHTHHHHHE HE T TR TR, 1 T AR AR
THHTE HiHE HHEH, HHHHAHHRHE HHHE R HE HHEH TR HHRH SR 1
HHHHHHHHIH AR HH R R (G S R AR
THHHHHHHIT HHE HHE AR SRR,

R, TR, HHE B R 1 T TR HHRRHT SRR T SR R R
R BRI B R R 3 T HHHRR R (R SR TR
FHE HHHHH TR B T HRTRI GHRH TR A R  FH B HF T T T
R HRTRIHR G TR THRAHE R HHHE SRR HE HHRRRT H et
B BRI IR FH 3 T HHR B R SRR
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I D, THEHAHH HHE R 53

3

FHHEHHEEE FHE SHEHEE THE SHEHHEE HE SHEHHEE SRt s,
THEHHHHE THEHHE R R #H#E strongly discouraged ##
FHHEHHE HHHEE T T SR S R .

5.3, 1. HHHHHE HHHHHH T
Contributed by Dag-Erling Smargrav.

FHHHR ST AR THHT T TR SRR A R TR R
1. HHEHHHHHE HHE R

THE TR THE TR TR TR TR S A 0 1, T TR T 1 Rt
FHHE THHRAT (1 T TRATRAE AT, T TR HHRAT AT 1 1 e .
THE THIT, THET THE AR T T .

HIHHIHE HiHE HRHHHEHTRE HHAE TR THE T, HHBH AR TR TR HHH
HHHE HHHT HEHHHHE HTE T BT AT, HH TR, HH T TRAHHR AR
## vendor/fooldist/contribifoo, HHHH H# Hit HHHHHHHHHT HiHE HIHHHHE HEHHAHHBHTH. T HE
HIHHHE THHHE THE T T TR R HRAHH TRAAHRH 1 vendorfooldist, HHHE HHHHE

% cd vendor /foo/dist/contrib/foo
% svn move$(svn list) -../..
%cd-.J/..

% svn remove contrib

% svn propdd --R svn:mergeinfo
% svn commit

HHHIE HHHE, HHE propdel #HHE 1T HHATHRTRIFHT IR HHRRRRT R 1S, TRt
HHH HHHHHHRHHHAH HHE Sinmergeinfo #H HHEE HHHHHTHET T HFHHE HHEHEHE. HE R
HIHHE, HHHE THIEHE HHH T TR TR, HHEHE T T SR A
HHHHHHETH HIHHT HH TR AR

@
T RERE BERAT THE SREERRE AERE AT T S TR SRR A
T THAHTRAT 1 (T, 1091 TR 0 AL, 1T 1 (T T
IR R
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I HIHHHRR T
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HHHHH HHHE it THHHE HHHTE TR TR TRAHHRH TR T HRAHE I TR
HIHE THHHE HiE HHTHHHHE SR SRR, 7 R HHE TR 1 TR

% svn propde svn:keywords--R -.
% svn commit

HHHHHHHHHHHHH HH Sinmergeinfo 1HE H HHHHTHH HHHHHHHIE (HHE HHE HHEHE ) $HE
HHHHHHIH HHHE HHTHRAHRAH T TR A SR TR HE R
HHHHH HHF THAHHAHRE T HEHRHR R R

% cd head/contrib/foo
% svn mer ge---recor d-only svn_basefvendor /foo/dist @12345678 -.
% svn commit

HHHH s _base #H HiHE HiHH HHHHHHHT HE T HH R, #4. sintsshul/
svn.FreeBSD.org/base.

HIHHHHHHT T HHHH

HIHHHHITE # THHH, THEHR HHEHE HH THEE TR PR, THE T R i
HIHHTE TR TP TR TR R TR TR
HHHHHHHHHE HHE HHHHE HREE B R

HIHHE HHTHHE THHTE HHTHE THAHE T TR HHTHAT HHEHE T HHHRHTE HHHHEE T A
HIHHHHIT HIHHHHE TR TR TR T R SRR SR TR TR SR
HiHE HHE HIRHHE H TR

% cd vendor /foo/dist

% svnlist --R -| grep --v-'/$ -| sort > -./old
% cd -../foo-9.9

% find -. --typef -| cut --c 3- -| sort > -../new

B AEAEEEAEEE HEEEEE FHEEEEEEEE HEEEE MMM FHMHMEEE T TS HHE THHHHHHE HHHHH
(FHHHHHH HHHHHE 349 Old):

% comm --23-../old -../new

HHHHHE HHH HHEHAH TR THHHE HHHHE AR (R A 3 rew).

% comm --13-../old -../new

FHHAH HHH HHHHE TR

% cd vendor /foo/foo-9.9

% tar cf -- -. -| tar xf -- --C -./dist

% cd -./dist

% comm --23-./old -../new -| xargs svn remove
% comm --13-./old -../new -| xargs svn add



I D, THEHAHH HHE R 53

X
B BT SR BT HHAFRRR A B T R BRI,
R TR HHHHRR HHHE S SR B T 1 1R B -
RTRIHHFE, HHHE HHT HH TR BRI, T i —
TR HHHH TR, B R BRI 7 B BT HHRRR.

HHHH TR HHE R T R
o HHHE HIHHE HHHAT HHHAH #HHAE sineol-style #H#E ## native.

o THHE HIHHIHE HHHEE HHFH HA# simmime-type ### ### gpplication/octet-stream, ##HHHHE
HHHHHE 1HE 1 THHH TR R .

o HHAHHHHHRHTE HHRAE R TR sinexecutable #EHE 1~

o THHHE THHHHHT HHEHE TP TP T TR TR

@
HHE HHH BRI T HHAHHE, B HIHE TR SRR BT B
HHHHHHE #H sun Stat #EHE sun diff # HHHHE HHHEHE THEAHHHRRE B
HEHHI.

HHHHE HHHE HHTHE TR HHE R TR AR, T TR T T TR R
HHHHHHHHE . HHH HHHHTE HHTR HERAHHRH T TR 1 R TR

% svn copy svn_base/vendor /foo/dist svn_baselvendor /f00/9.9

HHE AT HH B HIHR, HAH TR HHRE HHRAT AR TR A vendorfoo.

@
HH HiHE HEHHHH HH HE THEE THEHE HHE TR TRAHRE R,
HHE HiHE HHHH HHE TR T TR sinmergeinfo ## #H—
A HHEHH.
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AR A

3. A ## -HEAD

THIHHE T T TR THTHE R, THE 3 S A R S --accept=postpone
THIHR T $HE B SRR SR TR T T, TR AT T SR 1 i it
T R

% cd head/contrib/foo
% svn update
% svn mer ge---accept=postpone svn_base/vendor /foo/dist

AT HHH TR, TR TR T TR T HHHRAT TR T HREE 3 =
FHIHH T HH B HHH T TR TR TR 3 HARAR R T R
HHE 11 HHATRAT H HIRE T T TR TR TR HA TR AR

% svn diff ---no-diff-deleted ---old=svn_base/vendor /foa/dist ---new=.

HiH -no-diff-cleted FHHHHFT THHHHE HHE HIHE HIF HIRAT THETHE HHEHE TR 5 TR TR
HIHHE HitHE THIHTE HHE HHE TR TR

K
RIRAT W, THHEE S 1 IR 1 T 31 THAT W TR
RIRAEHE. TR 31 SHRHE SHRIRE SRR AT T T e —
RIRAHE B THHEARTE T, SRR THETRAT 1 AR i,
RERHTE T THERAT HRTRETH BTRATE, 10 71 0 S R 1 i
RIRHHE FHATHAT T R 1.

HE HHHH HHHHHHHE HHE HTHHAHAT T T TR TR R T TR TR, HA
HIHHE HHHE H HHHE HTHHE HTHHHE T HHE R TR SRR HHRH T HH
HIHHHHAHT

4. AR

HIHE, HiHE HHE THEHHE TR T T TR R T R,
HiHE HHHAE HHHE HHTHE T TR T3 A R, 1 A T R A
HHHHHE THIHE HIHE THET T HHHRE TR HHHE T R R TR B A 5
HiHE HHE THE THEHHHHHE, THH HHHE TR HHHE SRR TR 3 TR
HIHHE HitE THHT HHTHE HE H TR SR HRAE T .

5.4, THHRAHBHHT A

THE T HTHHHHHAHHRT T TR AR AR SR AT R
THHHHHT HHHE. HH THEHHHRAL, T TP TP 1R T P SR
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I D, THEHAHH HHE R 53
HHHHHHH?

THHHHIT HE HiE HHTHHHE HHHE TR T HHHHRE, HH TR TR T HHHAE R
THHHE, THIEH THHE TR TR TR AT T R T TR AR R
THE HHHHHHHIT HHHHPHRAHE TR TR R TR

1. HH HHHE HHHHE tHE R T HERARR T TR () i B
THHHHHE TR HIE HRHR .

2. fHHE HHHAE HHIEHE # THEHHHHE S THEAHHHHRHT HHHHE R

3. HHHH HHHHHE HHHHHHAHT TR T T T A
HHHHHHHHHHE, HHHHEE (1) H#E (2) HHHHE HE HE. HH TR HE R
THHHHHHE HHHHHE HHHHHHE (HIHHE2A HiE HHERRER R TR,

A HHH THAARHHHRIT HER AR HRRA HARA AR R T BT AR
TR 11 SRR

5. HIHHHHHHHE HHHHE ## ## sccontrib ## sc/sys/icontrib.

©. THHE BHRHERE THEHRAT SR 171 T TR, A (i 110 s 1 e 141,
IR THEHHT T SRR AR T AR AR .

1. HEHHHHE HHHH R achffilenameo.uu>,
8. HHHHIHI HHHHT
H#. HHHHHHE HHHHHE HH AR conflliles* (HHHE HHHHE HHHHHHHHT).

B, HIHHHR HHHHHE (1 LINT, $HH HHE TR HHHRE SRR T TR R TR
HHE THHHHRHHHAT T HE T THEE R THEH TR, HE TR, TR HHRAE
HHHHHE .

#. #iH Release Engineer HHHHHHH HHHHHHH tHE HiHH H THHHE HHHE HHH HEARE.
O. HEHHHHHHHHE HHHAE.
. HHE THHHE HHRHE R TR R R A ## makeworld.

H. HHE THAHHH HHHHRAHR HHHA 1 TR TR R

O.5. HHHHH HHHHAHHIHE

Contributed by Satoshi Asami, Peter Wemm and David O'Brien.

HHE AL HHE HRHH THRA TR HHHAA R 1 TR TR 1 TR
FHHTE HHARHHHRT THAHHT HHHHE HREE AR HH T 1 SRR SRR
IR
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A HHHRHAAH

THHE HHHHHTE HHFHHHAH T TR SR TR A
o HEHHHE HRAE 1O

o HH HHHHHE HHE 1 HHHHHHE T HH T SR, HHHHE T R (R
HHHE HHHHHHHE HHHHHH T )

o T SRR 1 R DR R, R B S

FHHTE THATRHHIR, TR FRAHHR HA R TR T R TR T
T TR HHTRAT HATRAH TRAH HE R

T HH T PR T f TR R AR (xy). B 3 S
HHHHE HHE HHHHHH HHHHEHH ST R xy.z B HHHE HEHHH ST R
HHHEy (B4, HHH TR P TR ST T ST SR A i
HHHHEHHE HHE A T T S . T T T SR
HHHHEHE HHHHE HHE HHHE HHEHHH TP, (dso HHEHE HHHHETE THHHE S HHHHEHE . $HEHE
T HHHE HHHHE AT i0f00.50.3.3.3, #H HHEHHHH HHHET fHHHHHHTE 3.3 #H #HETE HHEHHHEE, $HH
HEHHE THIHE HEHEHEHEE R HHEHE libfoo.s0.3.(anything >= 3).(highest available).

@
(SO HHHHHE THAHHRR TR T BRI TR TR i -
HEHHAHE, H HHHHE HHE libe.s0.2.2 H#iE THEHHHHHIHE #H libc.so.2.0, HHHAE ##
HHHE BRI HHHE SRR SRR HHE 1ibe.0.2.0.

THE HEHHHHH, HHE R T HHHE R A TR TR T
THHHHFHE, HHE T HHTHET TR 1 TR T TR SRR Makefilett
THHE HHHE THHHHE TR HHTHET HHHHE TR TR

THHTE TRTRHHAT AR, THE 1 AT R AT T S AT S it -
T THEFRTRE S ST SRR SRR THE R, $H 10 1 S 1
THHH HHHHHE HHHHHHE T T HHHHHHE T T TR T R (A
HH#H 6.0 1 7.0). HHHE Hit HHHE H# HIHHEHE THE H T T TR T -
THEHE RERA T T HTRATE, AT T M akefi |l AT THATR. THE 1HE B THH R A —
HHHT T THAE TR T TR (A T SR TR AR BT A 1 R i
THHERIRE T T THATRTE TR TR AT SRR (1 AT Makefile 1T 111 HHARA, 7 1
TR HHE AT T A,
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THHAAAHE O, THHHHAARAT T
HHHHHBHRRARE TRAHHT

THHHHHHHIHT HHHAHT T HTHHE TR # AR 1A A R
R 3 TR HIE HHAHRAE, B B BT TR T HI TR B B BRI,

HHHE TS HHHHHHHHRHE T R HHE TR HHE T SR PR
HHH HHHHH# gdltoolsregression.

6.1, A AT (AR T

THHHE TR HHPHREE R R R SRR AR
HHE T TR

THE THE THHT TR H HTHE T T TR R TR TR TR, 1 T
THHTHE HHHHE, HHH HHHHR HHE HTHAHHRHHET TR HHE TR R SRR

THHHHHHHE HHHE HHHE HHE S T R (7).

HHHE HHE HHHHHHE HHHHE THHHE. H 0., THHHE(B), HHH R HHHHHHE HHHE HHHE . i
THHHH(B) HHHHHHE HHHH THHHE HHHHH HHHHHHHE. 1HE HHH HHHHHE HH A
HHHE HHHRHHHE HHRHHE HH L HR AR, H7 HHHH HHR HHHRA sshd #HRHHH
FHIHHHRE HH HHRAHE.

B HHHE 1 HHHH(S).

T HHHHHH(3) HIHIHE HHH PR, i () HH #it #iH#HH led/sydogd.conf,
IR, 1 B #.

THHHHHHHE HHHHHH T, THHHHE HHE R .
THE THHHE HIHHHE HEHHE A A R SR

HIFHHE |, Jus, THHE TR SRR TR SHRAHE S HRHRRRAT 11 TRAHHRA. 1R SR
HHHHHE HHHHHHH THE T () HHHE T B HHHR.

HHETHHHHHHHIHE T (T (T ST T T ()t tHitHH T
HHEHHE # HHHH(L) HHE HHHEH(B) HHHHE HHEHHHE (I THHE. HHHHHHT (T i 1
THETHHHHHE HE (. (HHHE AR T # ST T R STt
FHETHHHHHHHIE (HHHE SHHHE ST ST #HE lusrfob] (HHHE HHEHHRHHHHEH HEH nents
HHEHHHY) . i 1000 HHHHHHHHHHHHHHHE, HHHHHHTHHE T T (L) i
(#.#.: ddif=myimage of=/dev/ad0s1h bs=1m)

HHHE HHHHHHE HHHHHH H TR THHA) R,
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http://www.FreeBSD.org/cgi/man.cgi?query=md&amp;sektion=4

HHHHHH HHHHRR T R

o THHHHHT HHTHHHHE TR HRAHHRR T, HHHE A R R
HHHHH.

o HETHIHT HIHE TR HHR TR B T R HH AR 3 2
T HHH HHHHHE TR HHHE R, TR T T T T HH. R HRR
I HHHHE HIHHRAE HHHR .

o HHHHHHHHHHH THAHHHHHE TR T T T T I TR T AR HH(B) H#i
HHHHHHHHHIH(B) HH I THIEHH HH HH HHHH HHHE R,

o THE HIHE HIRHHHFA HHT R R HH SRR, H R R
THHH HHE T THEHHRHHHE T TR R TR R R

THE HiHE HHEHHE TR THE AR B H TR TR, THEHHE R R fH
THHHHHHHHE THEHHHH. THH AR THE T R SRATHBHRE, #H A HHAE
THHHHHE, HHHHHHEH T AT R,

o THAT FHIHE AL SR TRE R T BIRAT. TR T ARAT B S et
R

o IHAHHHH THEHHRE H HHRH T SRR R (AR T SR
HHHHE HHHHAHRE. (HHHHHHE THHHHHHRE T S ) THE i T
FHHHHE TR HHE THEHE H HREHRE, SR R AR T
R,

o THHHE HHTHE HIHE HEHHE THE HERHE TREEHEE, HHHE HHHE HEHE L. HHE T T 7 R A,
THHHHHHHHHHT T H HHRHHHEL. T T HHH R R TR
THHHHHE THHT HHHHHAH 7 TR AR HHE T TR, T
THHHE HIHHT H# HHHHH, T A H R

o HEH HHE THEHE HHHE HEHRRAAHRA 5 1 AR AR TR R HH
HHHHHHHE HHHE THHARHE HHHHHRRAE HH T SRR AR, 1 3 TR
HHHFHH, THEFHHHHHE TR T TR 3., #HH 3 TR + HH, SR R
HHHHE HHHE THHBRAHH HHHHRR T AR . AR R HHH
<phk@FreeBSD.orgp> HHHF HHHHT HHHHHHHHHHHE HHHE T,

o FHHE HIHH THIAT HF HHEHHE 3 HHHHE T T HE SRR SR 20 HHEE HiH
HHHE HHHHHHHHE T PR R 1 SR (A
20 HiHH T tHHHE 20 HHEHHE HHHHHE), HHHE HHHHE HHE TR R R
HHHHHHE HHHEAHH. i T R 1, #H 3.3, tHEH TR Hi TR HE HHH
R HHR.

H# HHHHE HHHHHHHE HHE babeba{ bbbasa) * . THHHE HHHHH HHHE HHHHH THHE A 1+1 i (HH
HHE HH HHHHHHHHE HHE HHHH R THE T HHHHE HHHHHHHHE SHHE ), # AR
THHHHHHHHE TR HHEE TR 3+3 (R # HHH R R
THEHHE H HHHE HTHHE) THHE HHHHHHHHE AR T R
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FHHIHHH O, BRI HHH R
HEHHHH

HHHE HHHHHHH (L) 1HE THHE THE THHE THHHHER T AR AR
HHH HHHAHE H R A 0062731025, HHHHH HHHHHAHHHH, #H #HH #HHH
THHHHHHHHE 1H HHHR TR TR TREHHRA SRR TR R .

HHE HH HHHE THHERAAA T THHHE(S) HHHHHHE HHE HHIHE HH 1 T T oK.
HHHHH, HHHHAH#H background fsck # letcirc.conf HHHHHHTE HHH HIHHHHHHHE HE HH HHEHHE
HitHHHE COHHSCk HIHHHHHHH HHEHHAHH HHIHA THHE HHHHE, T 1#H1(B) HHIHHE THE HitH T
SOk HHHHH HiF THHE HHE T THEHTE TR HHEE SRR TSOK i TR HHPHRA,
THHHE THHHE THHHHE T T HTHRHTHE TR THETHRHE TR T THEHRAHA 7 # HHH
THHH HIHHHHHAH.

T B TR HHHE AR B TR, TR (i BRI H A
R HIFRRERT HHH HE BRI SRR HHHH SRR 1 R e i
TR T R T R HHR SRR T TR AT (i
AT TR, HHHHE 1 HH AR HHE vStal - TR A HHE HHRRT HHARR.

A HHHHE 7 HHE TR R SRR TR T SRR 1R R
HHHHHH, B HRRAHHE. HH HHT HH 1 HEHRH SR SRR S iR
HHHE BT HHH HHHH HHHE R SRR B TR .

HHE HHH HEHHT HHHHHHRHE A WITNESS ## INVARIANTS HHEHHE THEHHRHE HHR
AR 1 S G AT 16F TR AT AT, WITNESS ##7
HHHE AQ0Yo+ HHHHHE HH HHHIHHHHHHIHE, HHTHHAHH, HIHHAHHH Q) HHHRHHHTHHH
TR AT TR A HE AR HE AR AT T S T 1 AR T SRR .

6.2, HHH SRR SRR (AR

HHHE SRR BRI B

H I THAHRRE, tinderbox, T HEFRAHRAHE TR B R HRRAR
FHHHHRAT HARAHE FHRAT AT TR .

H HHHHHHRA HHRAH, tmader, HHRAE THATHAHE TP AR R,
HHHHE HIRHHE HRHHHE, 1 TR HHRA SRR

H HiH HHEHHRHE HHRAE indexcgi #HHHHH HHRAH # HIHE 17 THETRAHH THAHE I SRR 3
THHHHHHHHFHT TR HHPHRE

H HHHE HiE TR TR HHEE HHRAHHRHTR S TR HHE 5 TR TR
THHHHHHT HHHE HHHRHHE.

T HHHHHHHHT HHHE TR TR HHE T HRAHHRHR A TR SRR #
THHHHHH HHHHHH.

R HHRRRIRE (R AR B T TR 1 R . HRRRRT
<des@FrecBSD.org>, HHHH HHH HH THEHHHHE HiE HHHE, # HHHHE HH T R -
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#HH index.cgi HHHH

HHHHHHHHAE 1HE HHHHHE THHHERA. HHH TR THHE A S S ]
HHHHHHHHH AR

FHHE HHHHE THHHHHHRHH TR HHHHRH R HHHR R HHHR TR B, HHH
FHEEHE HEHEHHHEHEE SHEE T SRR (L) HHHE (L),

6.2.1. ### index.cqi #HHHHH

FHHE index.cyi HEHHHE THEHRAHHE I T SRR T R HH SRR .
FHHHHHHH HHAHRHHHR TR TR, 1 HHRR 1 R,
THHHE HHHHHHE HHHE HHHHE HH T THHHE HHEE HHEHHEHE HHEHE HH R 1 HHEHE(B) HHH, it
FHHHE 11 TR T R T HHR TR TR T FHRA 1 . 7 T
FHHHHHHHTRAHHR THEHHR TR, TRAHHAR T R TR
FHHHHRE. 1 TR T R SRR TR R

THHE THHHHHE HHHH HHE TR man() HHEHHEE THE HRAEHPHTRE IR TR 1 TR
HHE HHHE THEHHRHHE HTHPHRAE TR, 11 7 I, § HHHE SRR 1
THHHHHHT THEHHRHTE HIEHRHHHRH, T T TR A R

THHHR, THE BT T S AT 1 T TR AT T TRATH R AT, B
HHHEAHRTR AT T TRAT TR TRATR THERE, T TR AT TRATRH R A 1 T
HHHERIRE BT BHETRATRIE AT THETRAT THE BHEE TR BIRAT 11 HHHHRAL. S AR
THETHERAT BIRAT 1 THATRE THE R TR TR TR AT THEE TR R,

tinderbox-$config-$branch-$arch-$machine.{ brief,ful l}

THHTE THHHHHHHHRHTHET HHAE T TR TR SR TR T TR
THHTE THHHHHHHT THHHE THEHHE. THAE TP, HHE rleng B THHHHHHHHHHTRE Hit tHHHH 1H HRHH
RELENG_8 ## HHHHT Hi HiHt THHHHHHHHHHHIHT TR SR,

TR HHHE TR TR AT SRR S T SRR R, do_config)) ##
TR T BT TR AT .

HHHE do_config) HIEFHHHFHH HHFHHRHHE HFRHE I 1 TR SRR R,

THE THEHR Hit HHTHHTE TR TR T, HHEE TR TR T HRAH R
THHHE HiHE THEHHRHHE THEHHRHHAHRE, SRR R TR A
THHT HHHHHHHAHTE HRHHE

o THAT AT R
o HHHE HEHHE HHHEHHE THEHHP HHHHE SRR
o HHRRE B R R,
o I succesy() HH HEHRAHRHH 1R THEHRAH # 1 R

o THHHHHE HHE HIRHHHRAHHRH HHE.


http://www.freebsd.org/cgi/cvsweb.cgi/projects/tinderbox/
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FHHIHHH O, BRI HHH R
HEHHHH

o THHHHHT THHTE HHHHE H HHE HRAH T HEREE TR H TR TR R

o THEH TR THEE HHHE TR TR, TR
o THHHHHT HHHE T T T T TR T H T R T TR TR
o BRI
o HE HHRHIH,

R success() HRHIHHHHHE HEHHIHHHHHE S TR T A B TR TR -
FHHIHHHE HIHE HHETRAHH R T TR TR SR T R,

THHERTR AT (0 TR AR T SR SRR T A B A . s 1
TR (1 T

e HEAD ### CURRENT ##H## #HH# 9999.
e RELENG x #H## #HH# x<Q0.
e RELENG x vy #H# #HHHE xxyy.

FHHHR TR HHRF HEAD HHHEHHHT HHRHH TR, # RELENG HHRAHHHHH TR HHRA
FHHHHHHH TR, HHHE TR STABLE HHHHH T HHHHE HHHE R R
THHHHHE HHE #HE . HHE AR, HH AR 8, HHH tHHHH tHIHE tHHAHHH H #HHEH
HHHHHE 1

» RELENG_8 (#H#HH#HE #HH# 899).

» RELENG_8 3 (#HHHH #i#H 803).
* RELENG_8 2 (HHHH it 802).
o RELENG_8 1 (HHHHH: #itH 801).
* RELENG_8 O (HHH# #i#H 800).

HHHE THAHHHE T SRR B TR TR HHR 1 SR TR SRR 1
IR HHHHHR HHE R TR R HHHE SRR HHRR -
R HHHH T . HHIE HH TR 1 R TR TR T R
R, BRI HHAHHE TR R TR B BT HHHR B .

0.2.2. FHHHRAHIHHE T AT

FHHE BRI T R SRR HHH A R SR TR,
FHHE THIH HHHHE HHHE AR AR TR

TR THEH TR R S

65


http://www.sentex.ca
http://www.freebsd.org/projects/netperf/cluster.html

HHHIHHHH HEHRH

freebsd-current.sentex.ca #HHHHE:

o HEAD ### #H#HOA, #iH, #3806, #3BO/HHO8, #H0A4, #HitHH, HHHHHHHE, HHHHHHOA, #HH
HHAAHOA.

o RELENG_O #iHt HHHHHHHHE O.X HHHHHHHHE HiH HHOA, #HHE, #386, #386/#H98, #H64, #Hiti,

freebsd-stable.sentex.ca #HHHE

o RELENG_8 ### HitiHHHHHHE 8. X HHHHHHHH Hith #HH64, #386, #386/H#H#98, 1104, #it, HitH—
HHHHH HiHE HHAROA.

freebsd-legacy.sentex.ca #H#HH:

o RELENG_7 #i# HHHHHHHHE 1 X HHHHHH HiH $HH04, #3806, #386/##98, #H04, HtHiHHH,
It HHRRICA.

0.2.3. HHHHHHHHH AR HHHHE

THHHHRHHHE TR T HRHE T HHRAHA (R TR T R R
THHHE | [HHHHHHHHHE HHHHHAE A, R 1 AR # T <des@FreeBSD.org>
HHHT HHE 1HE 1 HHREEHE

o A THHHI(Q) HHH HHEERAT S HEHHEE T S R S S
THHE HHH SRR S 1L,

o FHEHHHE 1 HH H# #HE #HH index.cgi ## Directorylndex.
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PR (. B

Contributed by G. Adam Sanislav.

7.1 R

THHE HIHHHHHE HHHE HHHHHHRAHEE PR TR AL HHEH7 HE HRET
THHHHHHTHE HHE HIH R TR R HHEE TR, R R
Can, HHHE HHHHE H HIH T HE

FHHT HIHHE T TR TRAHHRR T R 1 1 R TR AR, T T R R
THE 1 TR TR TR FHHHRHHH SR TR B T HARAH, T HH R —
TR HiH AR TRAHHRATR SR 3 AR TR 7 ®, HHHHHHHHA HH
FHHHHHRH T # AT HHHHRATRT, TR TR TR TR B ® 2000, #H#
TR HHAT T TR HHRH SR R

THHT HHTHE THEHTHRHT HHE TR HHRE TR TR SRR HHAHR 15 R
THHHHHHTR, HiE 1 THEHHRHE HHRHTHEHE, HHEHE PR, HH R R

THE HHHE THHHE THHHHER IR HHHH HHHHHHHHE SHEHE HHE T THHHE THE 1 TR (HH A
FHHHHIH HHHHATRAHE. HIHRE TR A AR 1 TR HR AR

7.2 IR (A SRR

THE HHHHE TR HHHHHHE T iVer Sty HHE HEREHHHHE HHTHHE T R
FHE IR HH HHH T T HAHRE TR H HHR T HH TR TR R A
under stand #H HHE HHHHHEHE HiH i T

HHHHHHE HHHH HHHHH HHHE DOy |anguage #H HHHHFHHHHTHT. Hi H HH HHH. i T
THHTHHE, TH HHHHHHE HHHE R TR THE HHET HERHHET TR 1 T T,
THHHE # HIHHHHE TREHHRHHAT HH TR TR TR HRAR T

H 1HAE {1 HHHRA TR TR 17 HHR, 1, TR H7 TR i, # R
FHHHE HEHH HHHHE T TR, T TR S TR R NO. HEH THIEHHR TR
FHHHHHH HEHHHRE HH R AR

H R HHHRRRIE 3 HHH HHHE HHT T R HHAHHRR S SR HRRR T
RERIHE YOS, T, # FHIAREHE AR B S R B B AR TR,
R TR TR, T TR S T B R, B B Bt
T HIFRR HAHHRR. H R TR B R G HHHRR HHH BRI 3 .
HHHHE HHHHHHE T HHHE eANING #HH HHHE THHHE HHHHHHHHE. H HHHH, T ST S #
AR HHHE R BRI B BRI SRR DR FHR. H T
R HE HHHE IR HH T AR 1 T HHR B AR,



HEHHAAHHH

THE HHE T T T ST, tHHE T T HHHE T TR, T
THEHE HiHE THEHE SR HHEHHE SR | anguage, i HHE HHEE HHEE inter pretation # H #i—
HHtHHHE

7.3, AR

THHHHE THHHHHE HRHHHFHRE SRR HRAE TR AR TR I
THHE HH HHHHHHHHHHEHE HHHHHEHE S (A T R T R -
THHHHE, HHHHHHE HHEHHHHHHHHHE TR, THHHE THHHHE THH AR OIS, HHHHH HH#
HHHHHHHHAH T HHH . R T NS e #HHHE HEHHHHHE tHE R -
THHHHFHTHE HHE HHRHH THE RS, THE R R SRR SRR R
HHHHHRHHE

THHERTRHT HHHE B A TR 1 R SRR R T T B, TH7 T i
i HHHAE HH rotOCOIS #HHHHIH HHHH HHHHHAHH.

THE HHHHE HHTHHHHE HHHHE HHHE THEHHR T R, THE R TR TR TR T -
THHHHE, HHHHHE THHHHHHRR 1 ayer e, #HH T HHH T HEHHHHHE T R
THHHHE. HHH HHHH HE TR THAE TR TR T TR 7 HH 11 1R R HHH
THHHE HIHHHHFHHRATE HHE TR
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FHRHHHH . AR

Bt hernet

HHE AT THETHIH, T HEHE HERHE HHE TR HERHEE 1 HH HHHR R R
HHE HHE 1 TR

FHHE I TR HIE R TR, HHHHE 1 HH TR HHE T TR
R B GR35, TR R B R T HHAHRR B 3 TR

THHHE, T HHHRHRE TR T TR 15 TRAHHR HHE R TR T SRR 15
THHHHHHT HF THHE HHRAHE, HHE H HHRER T HHREHRA SRR, $ HEHR #H
THIHH HEHHHHHE THEHHHE? HH HHT TR HHHHPRHHHHR HH QHHH THEHHHE, 7 HH #HHA 10 i
HHE HHEHE, THE THEHAHHHE A HHHEE HHE TR HHHHE HHHE TR TR HHEE T TR 37
THIHHHHE HHHHEHE HEHHH R

B HEFHAF T T T AR

THE TR HHH HRHHHR HHHE T THEHR T TR, 1 R 1 1 T . 1
THHHHE 1HE 3 THEH, 1 H HHHE, HHE

i T 1 B

THE HHHE HHHHH, H# T THHHE HHHHE R R No, itisnot! [t is a file format!”
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HEHHAAHHH

THHHE, HiE HERHHHE TH R TR HHH TR SRR T TR TR
THHHHE, # HHHHE THHHHHE HHE # HHRAR T HHH A HH H# |anguage, # HHHH H
THHHE, HHHHHHHHHHHHHE HHE T D OCESS HHHE HH HH HH HHTHHHHHHHE, HHH, #H #H# # protocol .

HHHHE, H HHH TR HHE TR R AL, THEE HHRRHR TR T R R
FHHHHFHH, HHH HH TR R T TR R 1 TR, T R
THE HHHHE HHHHE, HHE HHHHHHEE H TR, HH T TR HHTHHHHAE, HHH T TR
HHHE HHFHE HiF 11 THE HHE THERAE T AR HH 1, R, T R R HHEH
HHHHH?

HHE HIRHHEHE T THEHHRAHHA, 1 HHRA TR SR R R R
HHHTE T T HIRHHHR HERRE TR TR THEAHRAER A, HH T
THHHHHHT. H1 T TR TR T TR HHRHHE, T R R 1 -
HHHHHE TR HHRE.

THE, HiHE 11 T HRHE HH TR HH T TR, TR 1 T R -
HHHE. HHE HHE 1 HEHE 1 T T AR

THE HHHHHE HHHITH THHHE THHHHHERE, T TR, HHHHE TR T
TR T HHHRHRA (AR, 1 5 30 AR 7 HH R AR,
TR T TRAAHRT HH R TR R R T

THIHHHHHHE Hi THE T HHHTHH R A ## # ocal area network
(). HHHHE HHHHEAHE A # networ K interface card (), #iHHE HtE # tHHHH ASHHH H#
THIHHHE HHHE addr eSS, #H HiHE HHIHHHHE HiHHE THE HHE T T T SRR,

THHERE T T AR SHHRARHT BIRAT BT R AR 1 SRR s 1
THHERTRHHHAE T T 1 T T ST 1, THE A i Gt s 1
THIHHHHHE. THHHHT HHHE HHHHE HHH A T T THE T A protocol , # HHHH
THHTE BT AT SR HERE T TR T SRR 1 T, T TR T AT 1.

R B HHHE HRRHH SR HH HHH HHHE HHHRRR. R HHRRT
FHHHHHHHHE HHHE HHHHE HHHHE HHH TR HHHHE H HHH 3 TR R R
FHEEE S A T HHHE S S THE L T R (L T 1
FHE HHHHEHEEE HHTHEY HEHHEEHEEE HHHE S HEE S FHE T S,

FHHE HHHHE 1 HHHRTR HHHE T TR R 1, SR TR A Internet Pro-
QOCOI . FEfHE HEHHHE FHEEE HH FHE T SHE HEEHE A e T SHEHHE HH S HHH SRR
R, HHE BRI HH 3 TR 17 1 3+ HHR R QUar antee #H #HHH HIRERI
FHEE, TS TR SHE S SHEE T T A TR 1T S SR 1

IR 1 B B T SRR, HE FRHE T SRR 1 SRR B
IR FHE BT T SR TR R TR SRR FHH BT T . 3T, 11 3
R F HHHHRS HH T PR AR T BRR B HRHTRR TR SRR i R
RS P HHHHR, HH R,
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#Ht ## #H (Transmission Control Protocol) #HHE tHitE Hitt HtHHH H HEHHAE 11 T
THEHE $HHE HHHHTE TS THE 1 (T T .

T Hi i, 1 HHHHE TIVe TR DA HHHE T SRR R
THHFRTRHE AT TR THAHR A B 5 TR AR (i T T T (i i i —
TR, TR T AR HE T ST SHERREE, THRRET R SHH R ST 1
THHEFRTRHHE, THHERT T T T S T TR, TR TR AR T 1 i —
TR TR

THE, HHH HE THHE THEE, HHEHE TR R HREHHR TR AR THEHHR
THHHHE THE THHTE HHR. HHR TR, THE TR HHE R SRR T T PR A #

T 1 HHTHHIHHHHE HHE HEHRAAE HE A ##, * How am | supposed to handleit all?”

THHHHHHE HH HEHE, HEHE TR NOL SRR T TR TR TR TR O © HIRHHFH HE R
THHTE HHHHHEHIT HHHPHRE, 1 TR R HHRAH TR

HHE TR THA, S T THET T T A1 SRR THE T 1 (R i i s
# H.

THHHE HiIHE HHHHE THEHHRHR TR HHEHE, #1711 HHE T TR HHE TR R
THE, THE HHE HHHHE, THHE HEHHH TR T HHTHRHHRHEE THHEE SR SRR TR T
HHHHHRHTHE.

T I THE SRR, T B SRR AR SRR AT AT T T AT, e i

THEHR HHHRATRT T 1 SRR AT AR B, T T 1 1 o e i —
TR TR T, T SRR T T SR 3 T S e gt 119t
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HHE BHRHHHH HEH

THE HHHH HHHHE HHE HHHHHEHHHHE HHH HHHHHEHHE T A #HE Inter pret the data, ##H#
HHHE HH T €CEIVE THE HIHHE HHHHHHH HHARHHH, HHE HHH 1 Send #i Hi HHHHHH THHHHE.

(A HH HHHHAH A

B A T R HTTP file, 0 0 . T S A 11 1
Bt A A PG file st 14

FHHHHH 1 W TR HHE TR, 100t T HHH 1 open HiHHA
HHHHE, A HHEHE ODEN() H HHHHHHHEAE. Y, 1 A A T A 1 T
# .

THHHE Hi 1HE, HHHEHARE, HH THHE AR T SOCKet #H HHEHHE HitH #HE HHHE i file
descriptor: ## #itt read HitHE Hi, wiite #H #H, pipe #H#, #itH, HHHHHHHHHE, dose #.
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FHRHHHH . AR

7.5, HIRHHEH HEFRAT AR

THHHHE HHHHHHH HHHHHHE PR A TR, TR need HHH#H
THE HHHHHHT H HHTHHHE. HH 1 TR TR TR TR

1.5. ). HHH# HHHHHHHHHHH R

HHHHHHHEE, HHEE HHE HHHE HHHHE HiE ST HHHHE SRR HHEH server, #i
HHHHHE i # client.

1.5.1. 1. #HH# HFHHR HHRAHRA

7.5.1.1.1. socket

THHE HHHE HHHHHHRH T A, TR T THERRA, T T (2). 7 T
HHHH HiHE

int socket(int domain, int type, int protocol);

FHHT THAHHF TR HH 1 R TR T R open, 11 HIFHHHFE. HHHRAH AR
FHHT HHHHRF TR HH T TR T HHRE T TR . T 1 1R SRR TR
FHE HHE HHTHIAHHE TR HHRE T 1 AR

HHHH domain HEHHEHHHHE HHHHE HHHE HHHHEH HHEE protocol family i fHEHE tH 1HE HitE, HHHE 7
THIHHE THAHHE, T T BT ST, AT T S AT, T T s
H## sys/socket.h.

HHE PE_INET #HH 1HHE, HHi HHE HHHHHE R R ().

FHHHH HEHHH HH HHHHR HHE B type HHFTHHIHHE, HIHHH, 3 sys/socketh, HHH HF HEHH B
R HSOCK _#. HHH HEHE HEHHHRAT B # SOCK _STREAM, HHHHHE HIHHHE HitH HHHHHHE A
HiHHHH #iH # reliable stream delivery Service (HHHHHE #it H HHHE HHHE HH# PE_INET).

HHE T HHHEE HE SOCK_DGRAM, #H #itHHE H#it A # connectionless datagram
delivery service (## #tt #HHHt, HiH).

HHE HHHE THEAHHE T HHE HE A I SRR SR (),
THIHHHHHE HIHHFHHHHE (H.4., T ), T A R SOCK_RAW.

THHHHFH, #HHH protocol HHIFHHHHE THIHHHHE HiE HHE THEHHRHR TR SRR, R 5
THHHHHT HHHHFHRAHE. HE R, HHE O THH HiHE TR

HHHE HHHHHHHHRHHHT AT

HHHHHHE, THE HHE socket HHHHHTHHHE HHEHE HE THEHHEHHHE THE HEHE #HEH -
T HHHHE HHE HIHHHHE HiE TR, HHHE TR SRR T
HHHHHHH unconnected.
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R TR SR

HHRHE THE HiE TR HHE TR # THHHEHR HHEHR, HH R
HHHHHHHE 1 THEHHE HE R HHTRAE HERAE T HREE SRR R
HHHH HHF THHHE H HEHHE, TR R T HHREE TR

7.5.1.1.2. sockaddr

THHHHHHE HHHHHHHHHE HH HHHE T TR T T TR T (HH S,
THHE H# HHHHHHHHHTHH) # A T HE TR HHH R SRR
sys'socket.h HHHHHE HHE HH HHE Struct sockaddr, FHHHE HEFHHHIHT HHE THEHHEHE THE TR

/*

* Structure used by kernel to store most

* addresses.

*/

struct sockaddr {

unsigned char sa_len; /* total length */

sa family_t sa family; /* address family */

char sa data[14]; /* actually longer; address value */

Ik

#define SOCK_MAXADDRLEN 255 /* longest possible addresses */

THHHHHE THHEH T VaQUENESS HIHHT THHHHE HHE sa data HHHHHT THE THFHHHEHE, TR 5 HREH
HHE 14 HHHHHE, THHH T HHTHEH THEHHRHE R T TR 14 1

R TR T HEHHR TR, SR 1 R SRR R R
R THEHHHE HHRE HHIH T H TR (I TR T R SRR
FHHE HHHHE HATRAHHR HRRRH HHT R R I R 3
FHEEE SIS QDY FHEEE T (AR SHEH L, (I i SR (i,
FHEEE HHEHEHHEEE, THE) 2HE T,

HHHE sydsocketh FHAHRRE T T AR HHEHRE T TRIEHRA R TR TR
address families, #H## HHtHHE HHHE HHHHE HEHH T TR sockedor:

/*

* Address families.

*/

#define AF_UNSPEC 0 /* unspecified */

#define AF_LOCAL 1 /* local to host (pipes, portals) */
#define AF_UNIX AF_LOCAL /* backward compatibility */
#define AF_INET 2 /* internetwork: UDP, TCP, etc. */
#define AF_IMPLINK 3 /* arpanet imp addresses */
#define AF_PUP 4 /* pup protocals: e.g. BSP */

#define AF_CHAOSS5 /* mit CHAOS protocols */

#define AF_NS 6 /* XEROX NS protocols */

#define AF_ISO 7 /* |SO protocols */

#define AF_OSI AF_1SO

#define AF_ECMA 8 /* European computer manufacturers */
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RS A THIFHT HHT T . HE T 37 TR 1 1R BRI 2.

it ## i address family #HHHHE # i sa family #HHHHE HH sockeddr #HHH HHHHHHEE H
FHHHHHE HHHE HEHAHHE T HHHPR 5 s data #HEHHE B HHHEE.

HHHHHHHHAHRH, HHHHHHHH T addressTamily ## #HE_HHEHE, H#i HHH HHH Sructsockeddr_in #HHHH
## netinetfin.h, HHHHAHH# sockaddr ## HHEHHHHHE.




R TR SR

HHE T HEHHHHRHHE HH R

0 1 2 3
0 0 Family Port
4 IP Address
8 0
12 0

FHHT HHHTHT PR HHRHA 0 dn_Tamily, HERH 3 TR | 33 R TR, sn_port, #
LOHHHHT HIFRHH B 17 HHRAE 2 #1103, 1A dn_ador, # S2HHHHT HIRHHHI HERAHH AR
FHE T 1 R, THAHR TR AR T

T, HEHE HEHE EEEE AL HEEEEEEE HHEE HEEEEE, HEEE A ML A AL HHEF HHEEE o A A
daytime HHHHHHEE HHHHE (HHHHHE S THEHE T I S T 1 T
FHHHHHHH T ] T T R 13, # S I, 1 3
HHE HHHEHEE AF INET $H HHEE HHEHH S . AR INET 2, tHtt tH #H
HHEE HE HHEHEE $ 190 A3.244.18, HHHEHE 1 H THEHE THEEHEES 1 SHEHHEEE TR
(timenist.gov).
1 2
] 0 2 13

4 192.43.244.18

Las

HHE HEHE HHHE HHEHE Sn_addr FHRAHR H THEHHRAH T FHRAE H TR oruct in_addr 7, THEEH 1
HHHHHHEHE H# netinet/inh:

/*

* |nternet address (a structure for historical reasons)
*/

struct in_addr {

in_addr_t s addr;

h

HHE HHHEHHHHE, In_addr_t ## # S2HHHE HEHHAHH.

HHHE 1924324418 #iF HHHHH # HHHHHHHHHE THAHHHHHE HH HEFHHHHRR # S2HHH tHEHHH
THHHHHHE HHHE HH T SHHHHE HHHHE, THHHHERRE S most significant ##.

R, B BRI AR SOCKaoldr #F HHE THIFHHRRRIER. T HIHRRRAE R B H short
HERIHHHRT HE 1 R LCRERT HRFREAT, HIHE 17 1 TR T 2 HHRRE . TR,
R S2RHH TR 17 1 R 1 4 .
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FHRHHHH . AR

THHHHFHE H HRHH TR TR HHAE

sasin family =AF_INET;

sa.sin_port =13;

sa.sin_addr.s addr = (((((192 << 8) -| 43) << 8) -| 244) << 8) -| 18;
HHHHE TR HHHE T Y

TR, AL R, 31 . w

®, HH HHHHH #80, HHAH HIHHAHHH, HH

FHHLHHHF A A A
0 1 2
0 0 2 13 0
4 18 244 43 192
8
12
HH # HIHHHHHHHE fHHHHHE, T HHHE T
0 1 2 3
0 0 2 0 13
4 192 43 244 18
B 0
12 0

HHHE 1 # HHE HE TR HEHRE THEERAH R HHE HHE A TR TR TR TR R
HHHHE HiF HHH HHEH.

THHHHHHHHAT, HEHHHHRE R TR HHRE, HHHRHHRH HHEHR R R

HH?

HHHHHHHE i R (T (TR R, T R i i
THEHHEHE H HHHEA HHH most significant byte (##) ## least significant byte (###) #HHH#HE.

HHHE HHHHE HHE AR, ¢ So, will sockets not handle it for me?”
HHE HiHHE HHHE.

THHHHE HHTHE HHHHE THEE SRR T R, THEHRHHE R TR TR
THHHHHHHE HHHE PR s en #7E sa family #EFHHHE HHEHHF sockaddr HHEHHEHEHE.
THHE Hit HHHE HHHH HHE HHHHH THHHHE HHH T HHHHHE TR (B, AR s family
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R TR SR

B A S Tarmily, HHHEE TEEEEAEHE HEAEE AR BECEHEEEIES: EEEAE HH0L SEHHEAENE 0 HEAEE A
),

THHT R SR AT TR T TRAT s data(14] THT THER HHE SERTHITHT TR SHER AT 1
address family, HHHHHHHE HHH HHEHHHHH TR T R

THHHHRE, THEHE 1 HEHRE 1 TR TR, THE 7 TR T HHHE HHE TR R
FHHHHRE 1 HE T HHHE HEHRRE HHE HREE SRR HHE SRR TR 15
HHHE, HEHHHHHE HEHHE TR H TR HH HH R HHE TR HHHE i R
HHE 1HE HHE R

RIS, 1 R TR 3 T B B R 5 T I 3 3R
R . R, BRI, B TR 3 3 HH.

THHHE HH HHHE, #HE (B programmer's, # #Hi SOCKeLS) #itiH Hit HHHHHHHHHIE HHHHHHE HH
FHHHE TR HHRHE T R R # TR R HRE T TR TR T
HHE HHE HHE TR TR

THE T HHEHE HHHE HHHEE TR HHHE SRR T R host byte order, # #HH#H #t# host
order.

THIHHT HiF # T HE THAHHHH T HEHHRHHHH T MSB first. #H, ##
HHIHE HHHHH H i H#H network byte order, ## ###H#H# ### network order.

THHE, 1HE Hi THHHHHERE HHEE A T THE AR SRR, #1 host byte order
HHHHHE THHHHRHT.

0 1

13

= (FE]

4 18

244

43

192

HHE HH NetWOr K Dyte Order #HHHHHHE HitHH H THHHHE 1 HHHH i HHHTHHE

0

1

z

Las

0 0

2

0

13

4 192

43

244

18

HHHHHHHHEHHAHE, HHHE oSt Or der #H HHt HHHHHE fHHHHHHTE #H H#iH# network order.
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FHRHHHH . AR

THE THHHH THHEHHRIT HHHE TR TR HRAE . T HEHRH T ever se Hi THIHHHRE 1HE
HHH

sasin family =AF_INET;
sa.sin_port =13<<§;
sa.sin_addr.s addr = (((((18 << 8) -| 244) << 8) -| 43) << 8) -| 192;

HHHHE HHHHE (TICK HHH HHEARAHHE HHiH TR (A H#HE 3 network byte order. ##
HHHHE HHHHH, THHHE HH T T R (HA, TR R tHE T
THHHHHHHE) . 1HE HHHH TR, HHHHHHHE, THE R

THEHHHRE, HEE T H SR S (1 HEE T 1 R 1 i
# @, HHE HHHE HHEEHE HHEE AR ) SRR S (e (e fH
network byte order. ## HHHHE i,

THHHE, HitHE T, HHHHE TR H ® HHHHHHHE H HIHHE HiH ®. HiH -
THEHHE HHE HHHHE # T HHHHHE host order ## #HH HHHHE HHE #HH# network order. it #HHH
THE HHTHHHHHHE HIHE THEHE THAHHRE. HiHE T TR TR AR
THHHHHE HiH HHHE TR B TR

THHT HHHHE HHTHIT HHHHHHRH HEHHT HH TR R TR HH R AR R
HHHHE HHE HH NOSt Order. #HH HHHHH HitHE THHHHHH T HHHHEHE THHE R R, -
THHHHHHE HEHHE H HHHE HHHE, HHE THEHRAHEE TR R SRR AR
THE THHHHHT THE THHHRAE HHE HHE THEHHRAHE TR HHH TR TR TR A
HHHHHRHE HE HH.

FHHHHHHHRR, HHT SRR T, HHEE 1 TR 3 R HHHE, B HH HHHR
R HHH.

HHTHHHHHE, HHE T HHE HHHE T HHE THE T T . T THETHE T
HHtE HHHHEH(3) HHtE HHHHEH(3) 1 HHHIHHIHIE 1 HHHHEHIE 1 short HHEE (ong HHEHHIHIHHIHE HHitH
##H host byte order ## ### network byte order, ### it HHHH(3) HH #HiHHH(3) # H#HitH-
HHHHHE Hit H HHE T P

it MISB-Tir St #HHHHHHE HHHH HHHHHHHHHE H - L SB-Tir St HHHHHHHE tHHH T
THHHHHT HiE HHE TR .

HHE, HRTHTRT 1 SR SRR TR AR 1 R 1, THAHE T (i 1
THE A FRAHRE TR THE TR TR HRTRAT TR,

7.5.1.2. tHFHRA HHRAHRAHR

THHEHHEEE, HHE SR SHEHHEEE A L 3L SHE R R
THHEHE HHEFEEE 1) HE THERE T SR R SRS T I SRS, (HEE T R $HEE port
THHE SHHHEHE SHHHHHEE S G R SHE JHEE SHEHHEEE S RS TR SHHEHERE S
A (1 addr ess), ML, HHHHHE tHHEHERE EEEHHHE SHEHHESHEE S IR
T HHHEHHAEE (#5E port).
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7.5.1.2.1. connect

THHHE H# HHHHHE T HHHHHRRE 3 HHTHHRE, #H PHHAHE T HHHER 1 SRR T
H HHHHHHE HHAHHH. H R A (2).

HHHE S HIFHHFHHHE THE R R, 0., TR HHHHE HHAHHRR HH I socket HEFFHHAHHE HH# name
HHE 1 HEHHAHH HH sockaddr, HHH HHTHHFHHH HE T TR R AR, THER T,
namelen HHHHHHHH HHH HHHHHHE T TR A HR R sockeddr HHHFHFAH .

HHE connect HHE I, HHE HHHHHHE O, HHETHHHIHTT HE P -1 HHH A
HHHE #7 ermo.

HHHHHH HHH HHHHE HHHHHARR TR connect HiHE HIHHE. HHH HHHHHHFE, HHHE AR 5 -
HHHHHHE AR, HHHE R S, 170 T TR, T
AL, 1 1 HTHE T TS 3 TR AR 1 SRR T 7 -
HtHHE refuse HtH HHHHHHE HH HTHE# .

1.5.1.2.2. HiH HHRH AR

HHE HHHE THEHTE HHHHHHE THE TR H R THEHHHE, HHH T T T AR
HHHAE 192.43.244.18 HiHE HHHHHE #H #H# sdout.

R
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FHRHHHH . AR

sa.sin_port = htons(13);
sa.sin_addr.s addr = htonl ((((((192 << 8) -| 43) << 8) -| 244) << 8) -| 18);
if (connect(s, (struct sockaddr *)& sa, sizeof sa) < 0) {

perror("connect");

close(s);

return 2;

-}

while ((bytes = read(s, buffer, BUFSIZ)) > 0)
write(1, buffer, bytes);

close(s);

return O;

}

THE TR, T T 1 HH SRR, THAH B 1 daytimec, HHHERHE TRATRIRA 1R 0 HE

% cc --O3 --0 daytime daytimec
% ./daytime

52079 01-06-19 02:29:25 50 0 1 543.9 UTC(NIST) *
%

HHE HHHHE HHHE, T i i 1O, 2001, #H #HH #i 02:29:25 Hi. HHHAHHTHE, HiH
THHHHIH HHHE HIHE.

7.5.1.3. #HHHH tHHHHAHH

RS HHHHRR HHRRRT HHH TR AR B AR, HHHRRRE, 1 s i i
R HiE HHH HHE TR SRR HREFRRRT. B R B R T TR SR TR
R, HHHE T TR AR BT SRR, T TR Fr BT SRR BT, TR B —
R, B BRI, HH HIHRR HEERRRS, H BT BRI SRR HH HRRR T
R H BRI HIE R, (R SRR HE T S .

HHHE HHHHHHHE TR HHHHHE S T T HHE T
7.5.1.3.1. bind

FHHEHHE T TR THEAHRAR 1 TR HHHE HHEHR 3 R, i
FHEHHHHIRE 1 H 1 1 TR TR 1 R

HHHHHE #HE GO035 #H HitHHE, HHiH # HHHHH HHHAHHH THEHHHHHA HHHRRHH R HHHH
HHE THIEHE HHH 1 HEHAE. 1 1 HERAT TR HHHE HHRAH AR THEHHR S R R
THHHE HHH THHHHHHERE HHE TR TR 1 R HH T (2) #i
THHHE HIFHHHIE HHHHA HHHHE T T .

int bind(int s, const struct sockaddr *addr, socklen_t addrlen);

THHHHET HEFHHTHHRHHE HH T aOr, THHE TR R HTRRE HHE TR, HHHR T,
THE HHH HHHE T THHE TR DI THEHHAE TR TR TR A
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R TR SR

THHHHFHT HH TR TR P TR TR . A R,
THHHHE THHHE TR HHHREHH TR, HH AR netinetinh

#define INADDR_ANY (u_int32_t)0x00000000

THHHHHHE HHE HHHH R H T Oyt e HHHHHHHE HEHE HHHHHE, T
HHE HHHA A 13, #H sockaddr_in HEHHHHHHHE HEHEHE HEH HHH HTHHE

0 1 2
0 0 2 0 13

s

7.5.1.3.2. ligen

THETHETRATT THEE ST TRAHE THETRAH, AT T A AT 1 TR T f—
THHERIRE TR THATRTRAT ARE THHHT THE 0, BHE TR THH T TR TRETHAL, T
THEER TR T TR 1 BT T TR T AT S R i 1, T T i
THEER TR AT 1] T HETRT, $HE 1 AR THEH T S T R TR TR
THETRIHET 1T A,

T THIHHHHE HHHTHHAHT HHHT HHE T SRR 2) .

int listen(int s, int backlog);

T AERERE, T becklog THEFRTHERTE THERTHE SHRTHERTRTE THE TR SRR SHRHT (i SR
THEERE T T TR SR A T T SRR THE TR SRR, T TR A
THEFRTHTE R THT 1 TR TR AT AT,

7.5.1.3.3. accept

FHHHHE THEE HEHHT HHHE THAHHE TR, HH TR HH TR 1 TREHHRAR T R 5
THHHE HHH HHHAHHRHE H R R TR HHH HRAHHRR SRR
THHHE HIRHE TR T HE TR P T

THHE HHHHHHE HHHHHHHE HHH THHHHRARA T R (2) HHHHHHHE.

int accept(int s, struct sockaddr *addr, socklen_t * addrlen);

THHHE HHFT T HHRHE adorlen HH H HHHHHFHR. HHHHE THE THEHHRHEHE THEHHRHE H R R
HHE HHHE HERHHHE TR TR R addr, #7# sockeddr_in HHHHHHHHE.

THHE HHHHHH HHEHHE H HH HHHHHHHE. HHHHHHE, THHE accept #HHHHHHE # New SOCKet. HHH HHHH HitH
R HHH HHH G SRR TR .
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FHRHHHH . AR

THHHE HHHHHHH THE HHHE HHH THEHHHE? HHE TR HHE T R (-
HHHE HiH# backlog HHHHHHHHE 1HE HHHHHH HH listen?) HEHHE H# dose #.

RS, THIH HHHE HHAH 3 R HIHH HHH SRR H H HH HHRR. Hi
FHHIHHE HHHHE H HH iSten HHHHHE, HHIHHHE T SR R AR

7.5.1.3.4. I Tt AT

RS BRI TR R T TR TR SRR B B B THIRE .
TR B HH BT TR HHR B HE 5, T 0 HHRR HH B O 1 .

B 1 O P T SO 1 CII Ol DT OCESS HHHHHE THHHHENHE HHEH: HHEEH, JEEH PO
B TR HHETE TR PO O HHEAEOEE (FHHE IO PO
).

HHHE HHEHHE HHHHHE listen, THEHT HHHHHE T THEAHHHE HHHH, T THERHH # R,
THIHHHHE Hi, T HHEHHHHERH HHHHH R R
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FHRHHHH . AR

THE THHHHHE THE TR 1 TR, HHRA H R R sockaddr_in HHEHRHHH $H s 1R
THHE HHHHHHHFHRE T H7 THRHHE R

if INADDR_ANY)
sasin_addr.s addr = htonl(INADDR_ANY);

THHTE HHHHHE THE O, HHHHT 1 THEH HHHHE HHEHE Dzero HiE T THEHHRT HIHFHRA, #]HEE H
THHHHHHTHE T THEE HHEHE O THHEHHE. HHE T THE THEH HHHEE AT HHE T TR HHAH HHRHT
THHHHHT THHTHIE TR R H RS, THE R R sadin_addr.s eddr, #HHHE HITHHHE
T HHTHHHHHH THHE TR THEHHRE TR T R HH 1 PR H7
THEHHE 1 HHHHE, THIEHE TR TR HH TR HRHHEHR T PR T

THHHHE H HHHHE THHHHEE Dind HEHHHHHHERAL, THE R # daemon: ## ##H fork
T FHIHHTRT 1 HEHRAT TR, 17 TR, TR TR T HH A, T s PRI Hi
FHHHHRE. FHH HHRATE HARHAE TR T TR 1, T R close, HHHRHE 1HE TRAFFE O #1
TR HHH B HHHRAT R R SRR,

THHHHHHTHE, THHTE HEHAHE THEHRHE HREHHRH AR TR TR 17 A lisen
THHE HHHHE HiHE HHHHHHHE HE Q. HHE HHHH HHH R T T S S daytime ##
THHT 1 HHTHHHHIT TR TR TR HHHE T T, THEE TR T TR A
THHHHHH HHFHHRA TR

FHHHHHH, HHH FRAH TR HH TR T, HRERATE TR HHE B TR

1. HHHHE acompt. HE THHHHE HHHHE THEHHEH HHHHHE R . T A R, #H57 SRR
H HHH HHHHHE, C, HHHTHHT THE THHE HITR HF HTHHHHRAHET TR SRR R

2. HHEHHHHE I H TR (dopen HHE HHEHE HHH HHHHHHE HHHH # AR file descriptor
HHE 1 FHAHHRAT TILE FHRAR. THAH BERAT HRERATE T AT 7 frintf SR 197,

3. A T, R | SO 8601 HHHHHE #H Hit dient HHEHHHE. #E
HIHHE tHHHE Tclose HHF HHTHHT THETE T HIEHAE TR TREHHBHRAHR HHRAH T A
Hit tHHH.

HE HHH generalize HHtHE, HHiE Hith Hi #HE # HERR THHEHHHHE R R
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R TR SR

(Eti")

Create Top Socket
¥ Daemon
Bind Port Process

Initialize Daemon

L 2

Close Top Socket

e
=)

Listen

Close Accepted
Socket

HHHHE HHTHHHHHHHE tHE i sequential servers, #.4., HHHHHHHE HHHE i HHHHHE i
THHHHHE HE 1 HHHHE, HHHHE HH T HHEHE AR 1 B daytime SR, i 1
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FHRHHHH . AR

THHHHHH HHHHRHEHE HHHAE TR THEHHRHHRHRAE TR 15 HREHHR HHE R
THHT THHT THHHHFE. 7 HHRE R A H TR T R, 1 R
THHE HHHE THHHTE HHE FHRHHRE TR TR T R HHAHRA HH THEH HHRH
THHHE, HiH HHE 11 AR

THHT THHEHHHHTHE HiF HHHHE HHBHRAHE T TR, HREHHE TR THEHHRE HHRE
FHHHHF foriH HHE HHHTHHTTE THE HERHH, THEHT HHE TR HHR RO OCESS HHFHHTHE. HitH HiH—
THE HHIHHE THHT HHTHE THE HHHE TR HHE T TR TR,

THIHHE HHHHE H HHHHE NIt ali Ze daemon # HHH HHHHHHHHE. 1 HHE T
R HHHE HHE TR, B B B R T T B HHRRE 0 AT TR 1 AT
B gnal R, FHHHE HHE TR B B B,

FHHHH TR HHHTHIHH HHE T HHHH I R HHHHRH HE T R
HHHEHHIE. HH Serve HHHEHE HHE HHH THEARRERE. 1 e i a8 1 # 0 black box™ | #.4.,
PRI HH HHETHR BRI TR B B HEHRR, R R i
iR A

FHHT HHHE FRAHRAT FE TR A (R TR 1T AT R T s, s
HHE FHHE FHATE THE FRAHRE T BHRAT (R T 10 TR BT T T I
THHHRRHE TR T AT A T T TR B T T T 1 TR
THHHRE, THIAE TR T TR TRAHRHTRT T SR .

THHE, HH HHHHHE, T HHH S T daytimed.c (B 1 HHEHEAHIHHE HiE HHHE HiH
THHHHE HiE HHHHHHH T THHE HHHHHE ). THHHHE HHHE R THHERERR T, T T

% Jdaytimed
bind: Permission denied
%

FHHHHE HHHHHE S 1 FHEEEEE FHAEAEAEAEH, HEHEHF ClOi VYO HEEEEEHEHHHHHE S AR 13, A
HHHHHE HHHHHE 1024 HHHE HHHHIHHE 1 HHH S (T, THHHHH T S
B T 1 T T T HHHHS, R T 1 T
HHHHHH).

THHE HHTHHL, THEH TR 1 R R

# /daytimed
#

HHEHE. . HHEHEHERE HHHE HE 1
# Jdaytimed

bind: Address already in use
#

THHHHE HHHE HHHE TR T HHTTRHT TR TR 1 . T A TR AT R R
THHHHHHHHAT. HiE THEHHRHT I TR TR B, 15 T R
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THHE HHHHE THEHHHHEE HH HHHE TR THE TR HHHHE T, T HHH T A SRR SR
THE HHHE THHAHH HHE A,

R, HE HHHHE T T BRI 1 1 TR, T T R HH
HH i # HHHHHE dayti me HHEHHHE? HHEH

HHHHE HiF TR H

IR, B BT, B 1 T R B SRR 7

HHE T HH, A A Connection closed by foreign host #HHE it Hitt
THEEHE T TR T TR SHEHE SHHHEE HE HEEE, AL, HHHHE Tdoss(client); #1 #HE1
T SHEHEE H S,
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7.0, HITHHHE R

THHHHHHE # HEHHHHE HETHHHRR HHHH A TR HH THRRHH TR, i
HHIHHHHHE, HHE HHE HTHHERE THEAHHE HE TR THEHH HE imenistgov # HEHEAHH. #HHE #EE H#HE
HHHE HEHHHHE THAHE THEE T AT HHHHE HH T, T TR HH A AR 3
THIHHHHE HiH HHHHE 1 SR THAE HHE THEHHHE, T T A A

7.6.1. gethostbyname

HHHHHT HIHHHE HHE T T THEH HTH SRR TR AR HH 1 R
THHHHHHHH, THHE THHHHHE H T (D) HH
HHHHHD(3) HHHHHHHH, HHHHHHH # nedoh.

T THEAHHE H HHHHHA T 3 nostent HIEFFHFHHHR, T HHHHE HHTRAAHRE R
HHHEHHE. HHHE THAE AR, D _addr_|iS[O] FHHHHE 1 1 HEFHPRAH HEEE 0 ength
THHHIE HE HHH HHHHHH T, R R network byte order.

HHEHE HIHHAHE 7 H HTHHERE # TR S SRR S T AR
T HHEHHHH HHHHAAH



http://www.FreeBSD.org/cgi/man.cgi?query=gethostbyname&amp;sektion=3
http://www.FreeBSD.org/cgi/man.cgi?query=gethostbyname2&amp;sektion=3
http://www.FreeBSD.org/cgi/man.cgi?query=gethostbyname2&amp;sektion=3

THE T HHHE THHHE H HHHHHHE T (HHE HE HH T, 1HE T HHEHE THHHE) HHE S R
HHHHE, HHH T THHHHHHE THHHE HHEE HE HEREREE i daytime HHEHHHE THHH-RRREE, ]
THHHE HHHHHTE R imenist.oov. HHHHHEHE, HiHHE HHE HH-HE A gethostbyname
FHHHHHE THAH A THAHHR 192.43.244.18. HHIHHE HitH, HHHHE #F #HIRE 1HE THEARHEE HHHERA 7
THHT HHHHRHHR, HiE HHE R

THHHHE HH THEHHE HHTHHHHRAE R HHR T TR TR TR TR TR R, T R
THHTE HIHHHHR HHHRHE 1 3 HHE TR R TR R imenistgov, HHE HIFHHEHE THEH
THHHE HIRHE HHE THEHHE. THEE T THEHE SRR HHE TR HHE T HHE TR T
THHHHRE HHHHE

HHE HHHE HHHE THHE, IS THAE THEE HHEHHHHE THERHEE HHE A

7.6.2. getservbyname

RIS HHHE B R R TR TR 3 SRR BRI B HE TR R —
HHHHH(3) HHHHHHHHE, HHHE HHHHHHHE HH netdD.h HHEHHE THE T T A
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FHRHHHH . AR

struct servent * getservbyname(const char *name, const char * proto);

T sorvent SHHHHHIHET HHHHHHHHE I s port, HHEHHE THEHEHEHTE HEE SHHHEHE I, T
### network byte order.

FHHE HH A HHHH A SR S daytime HAEEHHHE, B TR S
i B B

struct servent *se;

if ((se = getservbyname("daytime", -"tcp")) == NULL {
fprintf(stderr, -"Cannot determine which port to use.\n");
return 7;

-}

sasin_port = se->s _port;

THHT HHHHH HEHHTHE TR TR HH HE T T TP # HH TR, 1
THHHHHHE T HH THEHTRAHHEH T THEHE TR, HHH T HHTHHHRE HHH R
THHHE (HH HHEHHHHE HHHH, THE HHHH 1T ecservices, HHEHHE H - getservbyname HHEHHE).
THHHHHHE HHE HTHHHHHRHHTE HEHTRAHE R TR TR, HHEE AT T T TREFHR R T
THHHHHE. HIHHE HHEE HHHE THEHHRE THAE SRR 1 [edservices, HHHTHE THEHHRHE HIHE TR
THHT HHTHE HHHHFHR T TP 7 PR A

(7 THHTHRHR S S

HHHHHH 1 TR 1R, # CONCUI TNt SErVer #4#F 1 it 1 HiE HHHHE HHHH tn
HHE HHHHE 1 4 A P, CNGL SErVier #HHE i} HHHRHHHE 1R HHitRH
HHE T TR T T T T HHERHE R T 1 A
HHt

FHHH PRI 1 HRRARR R 3R R
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FHHIHHHHRR TR

Create Top Socket E
¥ Daemon
Bind Port ! Process

]

Initialize Daemon

T

Close Top Socket

Listen

. Server
t Process

1
H Close Top Socket

i
I
i
i
i
i
H
0!
i
i '
L 'I:
1! "
Close Accepted |! | i
Socket :| :|:
1
:I '::
1 il
l: :||
i Close Accepted I::
:: Socket ::|
Process Signals | : :|:
:I '::
|t il
i :'I-
:I |}I

HHE HHHHE HHE serve #iHE #HH#E daemon process #H #iH #iHE server process. #HtHHHE, #H—
THEHHE HHHEE HHHHHE HHEHHHEE SRR R R (T 3 R TR R
THEHE H HHEH), HHE i SRR SRR i #HAE - accepted handle,” #.4., ##H#
THEHHHE THEHHHHEE H #HEE acoept HHHHE, #HHE HHHHE 0D SOCKet, #.4., #Hlt H#ith HiHHHHE HH
T HiHE THEHHHHTE T HHE T .

HHHTHHHHE, HHHE SEIVer PrOCeSS #HiHt Hitt HitH HHHE HiHHHHE i HHHHT dose HE #HHHH—
HHHHHE. TR, i daemon process #it HHHHE #HiHH H#it accepted socket, #Ht #it
THHHE THEHHHE, T MUSt dose HIHHHHHHHHHT, HHE HHHHE HHHE i HHE i file descrip-
tOr S HEHHHHE 11 HHHHE.

HHHHHE HiHE Server ProCess #it HitH tHHHHAL, H#it HiHHHHE HHHE #HE accepted socket. ##—
T HiE R P acoept, HHE HHHE HHEHE.

IR, H HHH TRAA Waith HH B HHHHE BRI, T SRR 1 R .

96



FHRHHHH . AR

HHHHHHHE, #HH# daemOon ProCess HHHHHE HHHHHE HHEHE HHH THHHE. THHHE T R
THHHHE THHHHAHE T THHRAHHE THTTRAHR HRAHHRH. HH HE H THEHE TR wat, #HH
HHHHHHHHE HHHE HHHHHHE 70D SHHE HHHHHE HHHHHHHHHHE HHE A R .

HHEH HiHHE HHEAHHE, #H# daemon process #HHEHE ## ## signal handlers ## ##H# initialize
daemon FHitE. 1t BRI 1 (HERIH SR 10 1 1 (T, f S IREE f
TR B SR B T H HH T 1 R 1 e e
T THE AR

THHHE H HHH HHE TR HHHE TR DPOCESS SIgNal SHHH, HHHHE Hit Hith tHHHHHH—
THHHHHHTRE HiF HH A T HH R TR T R R R H -
THHHHHHTHAT HRAE. HRAE TR HH 1 R TR SRR TR i
FHHHHHH HRHH HHRAH.
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HHHHHHH 8. HHHO HHHHHHHHE

8. 1. HHHOIHHHH HiHHHHHHHHHHHHT

Contributed by Yoshinobu Inoue.

THIHT HHHAHHHE HHHTHE HHHTHHARE THEHO HHHE HIHHIE HHHRAH HEHHHHRRHHHHR SRR
THHHHE THEHHFHHRAHHRH TR R TR TR R

8.1.1. ##6
8.1.1.1. tHHHHHHHHHH

T HHHC THHHHHHE HIHHHHAHHH HHHTHHAHH, T HTHHA T SRR HE A THAHHE
THIHO HHHHHHHHHHHHHHHE. THH HHTHHHE TR T T T R A
HitHHE (NOTE: #H#H 1HE HitH # HHHHHHHE HHHE H T HE T TR ).

THHT THEHHHHT THEHHHE HHHHE TR TR T PR, T, R T,
THE THIHHHHTHE THE HHE HRAHE AT

TR HARHE HHH TR AR 1 T R TR B 11 A AR
HHHHHHHE T 1 HHEHE A Dtpd www tehi org/report/ KAMEY. H#H HHHHHE HHHHIEHHHE HEHAE. HE HH#
HHIHHHEHI T A (http/Awwiol.unh.edl) #HF HHF HiHHE, HHHE HHE T THEHHIR,

o 1630 HiH HHHHHHHH THHHE HHE HHHHHHHE AT ()

o FHHF2AD8 Hi HHHHHRIH HHHH HH1630. HHH HHHHHHI TR TR 2428, Hi
HHH1639 HH HHHHHHHE .

o HHH1880: HitH HHHHHHHT HHE T HHHO
o HHH1O33: HHHHHHHH HHHHHHHHI 1 HHHO 1 HHHS
o A HHHHE T T T S,
o HEHHHHHI SN (I 1 0.3 HH HHHHE 1) 110 HHHH Y,
o HHH(A) T T ] A\ I A] HHHHHHE HHE # Y 1Y,
HEHEHE HEHE S HHHH S M HH S HHF HHHHE S, 0 3.5, 1.5 1ttt #eittttt
HHHHHHHE I HHHHHH,

o HEH1O8L: HHHHH Hith HIHHAHHHHE HHE HHHO

o HHH2080: HHHH Hit #HHHO


http://www.kame.net/
http://www.tahi.org/report/KAME/
http://www.iol.unh.edu/
http://www.FreeBSD.org/cgi/man.cgi?query=gif&amp;sektion=4

o HHHLHHHHIHHAHHON AR HHH.

HHHE2202: HHHHAHE HHHHHH H HHi HHO

o HHHE HRAHHHHHE R AR R, #HH Inetinet6ADVAPI.
HHHH2362: HHHHHHHHE HHHHHHHHHHHE HHHHHHHHHHHHRRAR HHH ()

o HHHI302 HHHHHHHE HHHHHHE HHHHHAE HHE AR dedftiaf-pim-ipv6-OLixt ## HHHHAHH
R 7 TR

HIHIZST 3 THIG THATHAHTRAT TR AT

o FHHEHHHHE SR TR TR, HHE TR H T R SRR
BRH2STA, HH HHHO HATHRIHHRR TR SRR R

o FHHHHHHHE OAHHHE HHHHE T tHERHHHHE

HHHD3TS: HHHO HHHHHHHHHE HHHHRHH HHHHRRAHH?

o A THAAHFHRAHE TR TR HHHR R SRR R
HHHI2A28: Hit HHHHHHHHHE HiHE HIHHO HHE i

o FHHF2AD8 Hi HHHHHIHHE HH #1630, HiH HHHHHE tHIHE tHEHH HH #2428, HHH
#1630 #H HHHHHH.

HHH2AGO: HHHO HHAHAHHHH IR

HIHI2ACL: THHHHHHHT THEHHAHTT T 710

o B 23.5.1.2 1HE TR HHAHHR TR TR

HRH2ACL. HHHO HATHHRAHT HHTRHHE HHR R

o HHHE 23.5.1.4 tH tHEHE HEHHHHHAE HHE HEHHH

HHH2AG3: HHHHIC i HHIHO HHHHHAHHHHHH

o HHE 23.5.1. HH tHEHE HHHHHHEE i HEHHH.

HHH2ACA: HIHHHHHHHHIE tHE THHO HHEHHHHE THHHAT tHEHHHHR HEHHHH
HHH2ACD: HitH HitH HIHO. HIHHHAHHH HHHHHAHHHHHE HHHE THEAHHH

o HHHHAHHI TR T TR R HARA. TR FHHO T HH 1
FHHHHHIH 1 1 HRHHRAT R TR
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I O. $HIHO HHHHHAIHH

o HHHDIAGO: HHHH HitH HHHO. HHHHOC tHiHH

o FHHHHHHHHE HHHRAHHHHE HHHE A AT THHAH. HHHAH T HH HHHHHEA #
HHHHHHFH H TR HHE AR

o HEHDAGT: HHHHHHAHHHHHE tHE HHHC HHHHHHHE HHHHE THEH HHHHR
o HEHPAOT: HHHHHHHHHHHE #H HIHO THHHHHE HHHE HHHAH HHHHR
o HHHID53: HHHHHE HIHHAHT HHHHHHHAH HTHHHRAHH HH HHO

o HHHA I R (3.7) HHE HHHHHHE R T HHHHHHHHE HHHH R
(3.8) Htt HitHHHHHHHHE., HHH 23.5.1.12 #Hi HHHE HHHHHHHE HHE HHHHHHE

o HHIHH26TS: HIHO HHHHHHHH
o i 23.5.1.7 #it HHH HIHHHHHHE HHE HEHHEE.
o HHA2TLQ; HEHHETHRIATT THRETHHHT SRR 1 50
o HHA2TLL HIHO THITHRAT HHTHHE AT
o draft-ietf-ipngwg-router-renum-08; HHHHHHT HEHHHHHEHIH Hit HHO
e draft-ietf-ipngwg-iomp-name ookups-02; HHHO HHHHE HHHHHHE HHHHHEE HHHHE
e draft-ietf-ipngwg-icmp-neme-lookups-03: HHHO HHHHE HHHHHHE HRHEHEH HHHHE
o draft-ietf-pim-ipve-OLitxt: #HH HHHE HHHO
o THEHOHH() HIHHHHHHHHE HHHHT HHtH. HHIHOHH(8) HItHEHHHHHE tHHHH HHHE.

o draft-itojun-ipve-top-to-anycast-00: HHHHHHHHHHHIH T THEHHHHERAE HEHH O HEAHHE
HHHHHHT

¢ draft-yamamoto-wideipv6-comm-model-00
o it 23.5.1.6 HH HHH HHHHHHEHE T tHEHHHE

e draft-ietf-ipngwg-scopedaddr-format-00.txt @ #H HHHHHEHIRHE 1 HHHHIHE HHE O HEHHIE -
HHHH

8.1.1.2. tHHHHHAHH AR

FHHHHFHHT THEHHFHR HE T TR SRR SR AR, HHHHAR
FHHHHFHH HHHHHHAR, TR HHHRHR TR HHR AR {3
FHHHE THHHHR HHE T 1 HHHR B TR SRR R H R R
FHHTE HHHHHHHIHR TR SRR HHHRRR SR R

101


http://www.FreeBSD.org/cgi/man.cgi?query=pim6dd&amp;sektion=8
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HHHO

THE HIHE HHHH, HHE HERRHR HERAE THE SR PR HHE AR SR 35—
HHHHE HHHHHHHH(B) . HH Hi THHHHHHRHAHHHHHH THHHHHRHARAHHT HE R T T
THHHE HIHE HHHHHHHHE. HHE TR THEHHRE HHE R H TR SR

FHHHHE HHHE A HHHHHME HHHHHE THHHHHMI HHHHI HHIHE T S, 1 1
FEHHHHHE HHHS 11 (P At A S D). 1A S S HHAEHE AL
FHHHHHHE HHE HHHHHE HHE S HHE S (HHHHHHNE T T T S 1t
FHHHHIHE S 40 4 AL HEEE S HEAEHE HELEHE HEAEHHEE HHF S 00 M SIS A
FHHHHHHHHHH HH HHH HHHHHIOIHHE HHHE 1 HHO HHE 1) T S (A
HEHHE HHHHE SIS 111 HELEHEHHHEEAEE S 1 HEAEHE S HEAEHEAEHHA).

HHHHHHHH THHHARAA HEFHHHHHHHH (FH2A0L) HHHH HHH HHH T T
IR B S BRI AT

L. R T HHH G T S S S I SHE R A
HHHHHHHHE HETHIHTE R TR R

2. HHHHHHH HHHAHE HHHHRRAE HH R A AR R #HH #
HHHHHHHHE HHHAT T TR )

FHHTE THAR HHH, 1 R TR T T TR T
TR HR. T R AR, T HAR TRAHRA 1 RRAR T AT
THIHHHHH HHHHAHE HHH (HHHA T155), #HH #H 6 1990,

HHHHO HHHHHHHE THHHHHRHARRHH HHHH (HHH2A0L) #H HHHHHE THHHHRARR IR R
HHE HIHE HIFHIEHR HRAT. 1 R HHR, 17 HRHEER SRR R R —
HE HHEHHE HHHHHHHE THHHERE THEHE T TR (240, tHERARAE 5.2, i HEHHHHH
2 HHHHHHHHE # HHHHE HHHHE HHET T TP T SR A

THE HHHE HEHHHHRE HHH THAHHHHE T HHARHHH A, #H 10 #HERAH $H HE HHHE
THE HEHHAHHHE HH. THEAHHHHRE, A 20 HEHHH HHTHHA HEHHTHHE 2 3, 5
HHHE HHAEHH 10 HHHHAHHE HHH HH SHHERHHHHRE. T HHAAHHH fHH, R i
THE HHHHHHHHHRARHHH HHHHHHHE S O HHHHERAA #H syIndtineteindb.c. #H
THHHHE THHTE HHHR R 1 TR R THEHHR TR TR

8.1.1.3. #HHH HHHHH

THIHO HHH HEHHHHT HHHFHHHHHE. HEHHHHRAE, T R TR A -
HHHE (FHHHHHHHHE T HHHE HERARARH S, T R T T -
THHHHE) HHHHE Hi HHHO T, HHHHHHHE A HHHHHE, SHHHHHE HHHO THHHHHHE H HHHHHH -
THHE Hit THH THHHHHE, THHE HRHHE HHEHE T TR R T TR T THEHHR A R
HHHH HiHE # TR,

HHHHHHHH HHHHHHHHE S S A ST (HH2292) #i -
R G, B SRR R, HHE ST B, TR i At
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I O. $HIHO HHHHHAIHH

HHE HHHHAHAH THO HEHHAHHHH HiE tHEAHHH HE HRF2O03. HHHRHHH, #HHE HHHERHH HiH
HHIHO HEHHHE HiF HH HITHEHE HEHHAE, HHE T TR THEAHHHHRRA (T -
THHHE, 1 HEHEHHTE HHH HH HHH HHHHHRRAT T T R RO R 7.

FHE HH T, T PR TR R R TR 1 AR R
201 \CHIHHHIA{H (St 1HHE A HHIHE) HE 1O HTHHHHHE. HHHE R, HHE T
HHHHHE TR

feB80:1::200:f8ff:fe01:6317

HHE HiHH HHHHHHHE R HHHE THHERAA A S T (HHHHHH O HRRA). i
THHHHFH HHHRE 1 H TR R R HHAH A TR R
FHHHE HEHHHE HHRHHHH PR 1 L HHH HERRHRAE R R TR
FHIHO HiHHE HHHIE HEHHRHHHHE HHHHE AR SRR R T
H THHHHF HHHHE TR

HHHHHHHE HHHHHHHE THHE HERRARHHHHHHE R, T HEHEHOH(B) it HHHHHHHAH(8),
THHHE T H1 THEHHFHRTE HHHE SRR HHHRH HRA. SR AR R
THHHHHHE HHH HHHHHHE (HHHH TR HHO) it HHHHHHE T O
FHHHHHHHI HHHHE 2 | CHIHHHHAHT HHHEAHE THE. T HHHHE HHH T SRR SR
TR HRHHHHE. HHTHRHR TR 1 TR TR HHHE T T TR HHRA -
THHHHHH HH TR R

THHHE HH HRAHHI THAHHR TR HH R AR TR, TR T i TR
HHHHE (HHHH i #H02: 1001 # HH80: 2. 1HHHE). HHHHE HHE H HERHAHEE HE HEHE HEEHEE
THIHHHHHE T, HHH HH02: | #H HHOO: HHHHE, THHH HHHHHIH HHHE TR HHH A
THHHHH I (HHHH ing6 - neOf02::1). HHE HHHHHHHE, Hi H HHHHHHH HHHH HHH HHHH HHHHHHHE
FHHHHH HHF HHTRHHE HHHRHHHR HRERA, T TR R HHR T R R
THHHHHHE. THIEHT T HHHEE T A T HTHHOHT THHHAHHH HiT THEHHHH HHHHHAH
THHHHHH HHTHHAHRAE. # HRRHHR TR HARHHR AR S T SRR
HHHH.

FHHHE 1 S HHE HHHHS SEHHHH TS 10O 1S 1 HHH
HHH raft-ietf-iPOWG-S00pedaci-TOrmat-O0.Xt. #HHEH HHHEH HHHHHHHHH HHHHHHHE HH, FHE HHE S 1
FHHE HHHHHE S ittt HH0: LV HHOH. HHEHE HHH HHHE 1R FHF HEAAEEE ) SO
HHHHEHHI HHHHHH SHHHE TS i T

THE HHH T TP HH T R, T TR T SRR (S), #HH
HIHHHHHHHIH(3) HHHHE HH HHHHERAHHH. T R T R 14
HHHEL TREFTHHHRAR T 3 S R T AT, it 11 Rt e i
TR .

8.1.1.4. i HH#H HiHH

R B HHE THHO FREHRHHRR SRR TR 17 R
THHHHHE. HHTHHHHE HHHHHHEH AR TR HHE T A
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HHHO

THHHHHHE HHE THHHHFHRAHE 7 T R

8.1 LA L HAHAHHIHT T THETHATATHRAT, THAT AT

HHHIO HHHHHHHAH HHEAHHH H HERARH S HHHE02 HHHHHH (HHHHAHAH i -
THHHHE) . HHHHE HH T THE TR HHHO HHEHHHHHHR HEHHHH S
HHE, HHHHE HH HHHHHHHH S T (T ).t PR SHHHHE T R
THHHHHHE HiE HIRHEE 7 THEHHR R,

THHHE Hit THE THHHHRAT HH HHBHRE A

Internet6:

Destination Gateway Flags  Netif Expire
fe80:1::%ed0/64 link#1 uc ed0
fe80:2::%ep0/64 link#2 uc ep0

HHHHHHHHAHE HHHE i 02 HHHHHHE (HHHHHHE HEHAHHHHE THHHE HHHHH
HHHHHE, HiE HHH HEHHHHHHH) HHHH R HRAB02 HHHHHHHE HHHE HHHHE HHHHHHHHHE,
HHHHE Hi HHHTHHAHH HTHHAHHHTHHE, SRR SRR #8012 #i -
THHHHFE T THEHHHRHHHR THAHHAH. 11 1 1 TR HHE R TR, HHE R
THE HHHHFHEHIT HH TR R R

THE HiE HHHHHHHHHE HHE HHH A AR O (HHHHE Hi HH tH THHHHRARA -
THHHE) , HHHHHHHHHHE TR THEHE T T T T T SR, T 2
HHHE HHHHHHHE.

THHHE HHTHHHHHRHTE THHHHE HRE PR HHAHHRHT SR HHE R TR
HHHHHE THHHHH A AR (G, #7080 LH#HOL: 6317 HHH HHO2: . 1, HHHHHHHHHHHHE, Hit HitH
THHHE HHHE HHHHHHHHE THE HHHHHHHHE) . 1HE HHHHHEHHE HHEH T S, -
HHHHE HHHHHHHE (1) HHHHE 1 HHERARHE T THERRARH HHHHEERA. 55, 1128 #Hi
HHOL:1/ 32 Hitt HHHHHHHHHHHH HHHHHE THE THHHR T, R T
THHHHHHHIHAE HEHHHRRA HEE #7010 1

8.1 LA.2. HHHHAHHIHT HHHHTHT AR 1 7R

THE HHHO HHHHHHHHHHHHHE, THHHHE HHH HHHHHHHH T SRR router s ##H# hosts,
THHHHHHE THEHHHHE THEHHRHE TR HH TR, T SR T HERAHHR R
HE i 1, HHH #H#EH#O).

THHTHE 1 HIHHE HRHHE TR TR R, § R
THHHHET 1HE HIHHHHHAHE R AR, THEH TR AT
THE HHHEHHHHO O HHHHHHE HHHHH (HHHH HHTHHHHHHHHHHHH HHHHHHE ). #1
HHHHHHHHHHHHHHHHHHE, HHHHHHH S T AT (T
THHHHHE HHHHHHH HHHHHHE) HH HHHHHE HHHHHHHE S T A, S
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THHHHHH THHHHFH THEHHR HHRHHHRHHR SR 17 R 5 R R
THE THHHHHHHE THE TR, # 1A HHE THETHRAH THEHHR HHHHRARAHR. 1 AR #
THE HHHHHHE H HHH HHHH, A 0USO| TR, THHHAHH(S) HHEHHHE Hi HHHE HHHHHHHHE.
HHHHHHH(B) HHHHHHHHHH HIHHH THHHHHHHRAH THHHHRHA THHHHHHER, 1 T R
THHE THHHHHHE T (HHHHHHHHHH TR R T S
THIHHHE, HHHE THEHHHE HH HHH O 10 T A ## 0.

THE HHHHHHHHE HHHHHHE HHHHHHHHHHHAHE T T, T HHHHHH(B) tHiHHHE.

HHHHE HIH, THHHO HHHHHHAHHHHH THHRHHHE HHH HTHHRRHH HHHHE, #HH SRR
THHHHE THHTE T R

o THHHE TR TR HHRH T TR PR
o HHHHH HHH T SHHHHHH S (R )

THHHHHHHHE, HHHEE HE R HE R O A0 HHHAHH THAHH #i (R,
HHHHHHHHAHHHHHHT THHHE. 1 THHHHARAAHHHHE THHHE T AR (AR

HH HHHHHHHHE HHE TR S
accept_rtadv forwarding role of the node

0 0 host (to be manually configured)

0 1 router

1 0 autoconfigured host
(spec assumes that host has single
interface only, autoconfigured host
with multiple interfaceis
out-of-scope)

1 1 invalid, or experimental
(out-of -scope of spec)

HHHOAC2 HH HHHHHHHHHHE THIEHTE HHHRHH SRR T T AR A, 7
5.5.3 (H). HHH Hi Hit HHHHHHH HHHHH HEHE HERRAA (T R S
THHHHHHTHE HHHE THAHHE TR SR TR TR TR T TR R -
HHHHE HHHHHHH HHHE (HHHHE T B OT12)# HH Ht HEHHHH) HHE tHE 1 HERRAR A
HHHHHE THHHHH.

HHHE 23.5.1.2 Hi HHHE HHHHHHHH T HTHRRHHHHRRE SHHPRHH A SRR
8.1.1.5. #HHHHHHE HHHHHE tHEHHHAHH

THHE (HHHHHHHE HHHHHHHHIE) HH 1 HHHHHHE AR HHHE SRR T, SR
HHHHHHHHH HHE HHH(A) .

o HO ## #0

° HOHHHA
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o HAHHHO
o HAHHHA

THHE THEHHHHHE, THE THETHHHHHE(B) THE T HHHAHHHH () HHHHHT -
THHHE HHHTHHHE T HHHE T, ST AT T R T
THHHHE HHEE THEHHE HHE AT (RO HEH#A, 71 H0 #H #0) T I, HH] 1HE HHHHE T
HHHHHHHHHE T T T AR HE T T P HE .
Please be warned.

RS BT 1 IRHFRTRAAAE THE 7 PRTRAAERRAATE. R 23.5.4.5 1 tHEHRR AR R 5
HHHHHHHE, HH THH(4) HHH T HHE R,

FHE A HHRRE R 1 HHARAHR H HHTOHHARAO HIHHHH TR 1A PR, T
THIH (L) HEHHHHHHHE. T HHHH HHHE O HHHHHHAHHHE HHHHH R
IR 7 TR T TR

8.1.1.6. #HHHH HHHHHH HHHHHHAHHT

FHHEHHEE S S HHH S (HEEHE SHEHHHE (HAHHHE FHH G S
FHEE HHHHHE) . HHE SRR TR, TR SO SHEHHHEE THE R $HE
I HHHE

1. #H HHE HHHHHE R SRR SRR S R (A T -

2. Ht HHHHHE HE THE HHERARH T T T AR S (T S
HHHHHHHHHHE 1HE HHHHHHHE T HHEHHHHE ) HEHE T T A
THHHHHHHHHHT HIHHHHE, HHE TR A

I H B HHHHE TRAAHRT .

3. Hi HEHHAE tHE tHE THEAHHH HHHHE THERAHHHE T TR SRR, THEHHE #
THHHHHHT HHTHAHHRT HE T T HHPHRAH T HRER

A, THE HRHRIE T BRI TR FHAHHRR TR TR HHERRR, i R
HHHHIHE HH TR TR TR, HETHR 1 HIH HHH HHRHRA TR 1 3
T BHHAAHHR 17 FHR AR HH

5. 1H THHHHE H1F HiF HHFHHHE TR SR TR R TR, R R R
THHHHHHHHHAT THEHE HHHE HEHAR T HRHE HH AR, TR
FHHHHHE, HHRHAH TR HHHHR R R

i HHEHHHHE, ] R i #0101, ##80:1::200:#8## ##H401:6317  #iHH
HH80: 1. 2H0. 244 tHAHE G300 (HHHHE T THHHAMHI HHEHHRHHT T # T
# 23.5.1.3 # HHHHHHE Hi HHHHHH B S T ST, S T #H—

HHHHHE HHHHE HHE HE T ). HE T THERRRIEE THERAREHHE i THERARA -
HHHHHE HHH HHHE A, # PR HE THERRARA S AR S (EH 3). #HH—
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#iH 2001:04448:808: 1: 200:#8##:##01:6317 ### 2001:0448:9:124:200:#8#+:##01:6317
HHHE HHEHEE HHE HHHE T SRR, 2001:04448:808: 1: 200: #8##:##01: 6317 #H #HH—
HHHE HHE HHHE HHHHHE HHHE S AR 2001:04#8:800:: 1.

FHIHHE FHRAT A AT THATR T TR TR 1R R RO HHHHE. 1 11 TR
FHHT HHF HHARHAHHRHRAE HHHE. T HHH TR TR TR 1 R 1 R
FHHHE. HHH R T TREHHRAT TR HHHRATR, HH R T TR R
THE HIH THAHHRE. FHAHRE TR TR HHRAH T R PR
HHIHHH HHH HHHE (2401 7.2.2) HHHH HHHH THRAHH HE HH T SRR
TR T . T B T 1 A R R HHART T R
AR HHH.

THIHE HHHE HHHHHHHHHHE (HHHH T LHHHE HHEE ) , S S (T
THHHE HHHHHHAHH HHHHHHHE = O) HHHE HHE THE THHHHHE T A T
THE HH THEHHHHHHE. H 1HHEHET HHRAH THH HHEHHRH, HHRHHAHT AR HHEE
THHHE HiE # HIHHE THHHHHL. TH TR TR TR TR HHE PR AR, T
THHHHE THHHHE HHHE TR THE TR THE T HHREE R HHPHHRAH THTRAR. 1H HET
THHHHE THHEHE HiE HTHHHHHRHTE HHT T TR A T TR SR, HHHAHR T
RS FHAHIC FHIC IR _TRAHFRHRAAE 378 O, 1HH S RE 1 (R SRR 15
HHHHHHHHA #2462 5.5.4 (HHHHE. HHHHHE HiE HHEHE HHHHHE R T R

8.1.1.7. tHrtt

FHHE BT FHAHHHE SRR B HH SRR HHH T TR 5 3R RO
I TR HHHHRH HHR R 05,535 HHHHHHE. i HHEHHHR HHE HRRRA -
I HEH HHH HH R 65,035 1 THEAHHHHIS, H#i HEHHE THEFH 1 5 R
FHEEE $HE A AR SRR (8 150).

HHE HHHT THIHHE HH T P THEEHRH, TR TR TR HHE SRR R
THH HHHE HHE HH HHHEHTHHERHE AR HH 65,535 HHHHHE, HiHt Hit HHHHHH -
FHHE HH HiHE TR HHRAHHRAR HHAE

options"LARGE_LOMTU" #To test jumbo payload
HHHE HHHHHHHHHE THEE HHHTE HHHHHHE.

THHHE HHHE HHHE HHHH T HRRRRH T THHHHO(8) HHHHHHE HHHE Hi H tHE HHHHHHE,
FHHT HH HHHHRAHE HRHE HH R HH R TR HHRE 1 T R R T
THE HHHHHE HHHHHHRHHT T T T T R, THAAH THHAHH T A 65,535.
FHHTE HHHRHHH, HIRHEHA HHRER

% ping6 --b 70000 --s 68000 -:: 1
HHHE HHHO HHHHHHHHHHIHHE HHHHHEHHE HHHE THEE TR TR T HHE
HH 1 HEHHHE HHEHE HHHHHE  HHHE TR, 1 R R TR, 1 HEHHO

TR HHFHHRH R TR HH R HH BRI, R 1 SRR,
RS R THIFRTH SRR HT H RO SRR HHHE B 1R BRI,
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THHE HHE HHHEC THEHHHE Hi HHHHHERE, HHH HHHHHE THHAHH HE A S SRR
THHHHHE HTHHHAHHHE H HHE SHHERHHE HHHHER HEHH HHHH THHC HHEHHHE # H# HiH tHHAH
THHHHHE HiE HIFHHHRH T R TR HHHRHRAHRE. TR TR R R
THE HHHHHE HH THHHHHHH(B) HHHHHHHE HHHH H HE HHOH IR

% netstat --s--p ip6
ip6:
(snip)
1 with data size < datalength

HHE, PR TR HHHE HHH 5 RO HEHHHE HATHHI HHH HHHRR SRR 3 AR
I THEAHH, TR T, TR TR THAHE B HHR H 65,530 HHRAHH. Hit HHEHHRA
TR, HHHHHHR HH AR TR HH 3 T R 3 R, 3
FHHIHHE HHHHHR 1 RO .

THHRHHHHE HHEHE HHEHHHHHHE THE THHE SR THE T T, T T

FHHHHE S S T HEREHHHER HHHHE 1A 440 S HEOHHHHN HHEH
HHHHHHHH 1 T THHHH (S THHHE TS T T, 1
FHHHE A A S EEAE A FHHHEER SHHHEEEE FHHE S HEHHHHH HHHHH
HHH S 1 A .

I R TREHHRAR R 1 R TR HH R T R R
TR TR, HHH B R HHH T SRR TR 7 TR

o HHHHHHE S SHHHHE P AN 1 FHHHHE 0 0 OEAER, 443 HEAEHEHE HEEEEE S
B > DH HHHE SOUEH HHHHHHHEEEE HHHHE. T HEEE HHHE O HEEE HHEE S
Y, HHE THHHHE THHHE THE THHHHHHHE 1 1 A + HHHO TR + T
. T, 1 T 1 THHHHHHHE T 1 T HHOA H (H HHISD # #H i
).

o THE THHHHHHHHHTE HHE THEHHE T TR R HHEH T R HHE
THHH THEHE TR THTTHIT HRHTHEHE TR 7 TR R TR 1 T R
THHHHHHHE HHHHHE TR HHRA SRR,

o PHHHHHHHHAHT HIHHEE HHE HHO HHH HHEHE HiE HHHO HEHHH T HHHHHE HEHHH
HHIO_HHHHHH() HHHHH HIHHHHHE HHHHHHT THHHHE HH HHHHE AT TR T, T
THHE HHHHHE HHE T THEHHR SRR

o THAT HATHE HHHRE H TR TR T HHHR HH AR, 1 AR
8.1.1.8. HHHH# HHHHHHHHHH T HHHHAH THAHHRHHRH

RO BRTRIHHRTRIAHE TR HHARRRT R T SRR HHR i At
IR TR, 5 BRI O BRI TR HHH HE i i s

108


http://www.FreeBSD.org/cgi/man.cgi?query=netstat&amp;sektion=8

I O. $HIHO HHHHHAIHH

HHHHHE 111 HEHHHHHEEEN, HHHHHHE HHUEHEHHE HHH HELEHEHHHHE HEAEHE HHF AL HEOEHHE HEAEHEHE .
HHHH O 1 1 HHHHHHHNE HHHHHHNN T T S HHHHH HHHHHH.
HHHHHE HHE HHEEH, T HHHHHEEG T SHHHME T HHHE HHEHHHHNE HHHHI S, 1
HHHHHHHE SO (HHH nelinet®ipBprOtoSI.1). HHHHHHE HHHE 111 HHEEIEHE HHEEAEAEHEHE 14 TR HH4EE
(FHHH D) HEHEHE HELEHEEEHEHHAAEAEE FHEEEE FHAREEAEHE AR HEEE AR A AR 0 SRR
FHHHHHHHHHHHHHHIA TS S T HHE 1) TS S, S Sttt 1t
HHHHE 111, HHEHHHHHHEHG 1 T, (HUHHHHHHNE, T HHHHHE S HHHHHE R 1 1
FHHHHHHH, T HHHHHE T TS THHHE T S,
FHHHHH T HHHE 10 S 45 110 HEAEHEHE S0 AR

8.1.1.9. #HHH##H#6

R BRT2AGS 1 BRRAHRRR, TR BT B SRR B AR SR fRT
R FHRTRIH RO HIFRRHRIFE, HH HHFRRR HHHRO THIHHE 1 B AR i
BRI R B T R

8.1.1.10. HHHHHHHHHHH

HHHE TR AR AT, 113 R 0 TR T 1 (A 1 12553,
2292 HiH THATHHHH BT S

THIHIHHH HHHE THIHO HH HITHIHHHH HHHE HHAHH HEHHAHE. T HHH H H(L), ###5(1),
(L), #HH(L), HHAH(L), HHHE. HEHH AR B A AR,
FHE, TR AR BRI HHRA 1 HHRO THAHHHR 1 Hi.

8.1.1. 11, A AR

HHHHHE T ) HHHHHE T ), HHO_ ) HHHHHH I 1 )
FHHHHE T HHHHE S HHHHHHE HHEHO HHHHHHE S S,

THHHHHO HHHHHHE HHHHHHH HHH AR HHHHHHE T R 1280, #HH6]
HHC HHHH HIHHHHH, HHH HHHRAHH, HHHHE R 5 R R i i
THIHHHHHHHHHT THIHO HHHE HHO HHHHAE. Hi, HH HHO THHAHHHHHE HIHHRHE S HHHH R
THHHHFHE HHFT HHHHET HHHHE TR TR R, T HHHE T PR R

HHHE ), HHEHD HHHHHN) HHHE THEHO HHHHIN) HHH 1 HHHHHN T 1O HHHHH 1
HHHHHHHHHE HHH HHHHHHNE T T T HHHHHH S 1, 11O M) it
FHHHHHHH A HEEHHHA HHEEAEHE HEHHO HELEHEHEHHE HHHHE A S HHH HEAEHE HEbE—
FHHHHHHE. HHHHHO 1K HHIOIHHO T 1S T 1 HHHHHE T S
HHHHHHI.

BRI BRO BRI, HHAHHTRT HHFH HHH R R R, SRt
R HHHE T HHAHERR B SRR BRI HE 0 SRR R B R T TR
R AR, 1 HHRHRR B R TR B B (R # 96 # 204
R HHHE, HHHTRR, HIHE R BRI HHH HHE HRRR 73 B TR B,
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HHHO

Netat -5 - PG HHHHE HIHE THHHHHHTE HHE THEE HHHHE SR SRR T SRR, 1
HHHHHE Hit T 2.)

Mbuf statistics:
317 one mbuf
two or more mbuf::
lo0=8
cce0 =10
3282 one ext mbuf
0 two or more ext mbuf

TR THERTHTE TRERHH (HRTRAE HHO_IHHTHAT_THERRE (1 1 AR 1 T i fis i—
THIHH HHHHHH HHO HHH HHE THIHHHE HE HEHHHHHHHE. HHO_HHHHHE HHHH HHRAH TR
THHERE 11 THH THATE (T 1 TR T, AT 1, R A R S A A
THIHHHHHIE. # ) HiE T HHHTHH T R HHHHHH T R
R

THHHE HHE HHH IO HHHHHHHHHHE HHHHHHHHHE HHHHHE T # ().
8.1.1.12. #HHA HHHHHH HIHHHHH HHE THHHO HHHHHHH HHAHH

2503 HHHHHHHH HHHA HHIFHHHE TR (3.7) i HHHTHHR SRR RO i —
T HHHH HHHHHH (3.8). i T HTHHE #HH

o HHHHHHE HHA HHTHHAHHHHH T T O HHEHHHH HHH R

o THAHHHHE HHHA AT T HHHIO ST HH T T T 1 T A
HHHE A 10.1.1.1.

THHE BT R ST T AT TR ATHT (T BT SRR 1 T TRET i
THEERIRE PR, TR T THAT T ST TRAT TRATRTH T A T i T 1
THHE-IRATHHEE AT, TR AR BT,

FHHT HHHE THEHHFAT HHHRHRET HHR HH HH T TR AR, 1 T R .

THHE THEHHHHHIS THEHH HHHHE SRR R A8

listening side initiating side
(AF_INET6 wildcard  (connection to -::ffff:10.1.1.1)
socket gets |Pv4 conn.)

FreeBSD 4.x  configurable supported
default: enabled

S HHRTRRFHT HHHRT B B B TR AR, HIH T B 1 HHRRR T
IR
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THHHHHHH T TR

R FHRAHE S BRI2503 HIRAAT HHHE HRRRRE T HHRRTRREE R BRI, TR 11
THIHE HHHH HHHHH HHHHE, HHHHHHHE THHHE T AR O tHitH -
THHHE HIHHE, THHHH HHE T TR R TR TR SR -
THHHE Hit HiE HIHE THEHHHRAE HTHRHRAHE. T, 157 TR TR SRR T
THHHHHE HHHHHHE HHHHHHHE T THHE . TR SRR () #i
THHTE HIHHHHE THF. HHHHE A A T TR TR TR T SRR 7
RERHHHE B FATCHIRS FRHRRATL I, 7 TR T 1900 #1111 BHRATE SHRAH TR 1 65T
THHHHHHHE HHHHHHHHE (HHHHH, THE ) . HHHE T T T
HHHHE HIFHHHA.

FHE H TR HHHHAAH HAH R R HHRL HH HHHO HHHHHRR, R
R HH T R

HHHHE HHHE A HHHE S S HHHO TS (HHHE HHHHE HHHHE HHHE HHHHHHHD). HHH
HHHHHH(3) HHHHE 1 THIHHHEE HHEHE 1 SR, HEAEHE HEAEEEAEAEEN(2) HEHEHE HEOEHEHH2) HH0F OO OO HHH—
HHHHHHE T, T S T HHHHHHH, T T S T
B S AL FHHEHEHE TS HEACLELEEEAEHE S, FEAEHE HEOCHEHHSHHHHHHE FHAEEEEE HEHE S 411
HHE HHHHHE HHHHHHE, HHHE HHIHO HHEHHHHHH S HH TS 1 1 IO HHEHY.

FHHHHHHE HHHHE A HEAEHE HEHE O HEHEHEHHHHHE HHEEEEHE HEOEHHHHHE. FHEEEE AR 3) HiHEE
HHE I (T S A AU A FEHEHHHIO FHHHE FHHE AR, A S S LAttt —
FHHHE HHHE HHE T, HHHHH D) HHHE HHEH(2) HHH HEHEHE IS HEAEHEAEOHHS. (R
HHH O HHHHHHE D). HEHEHE HEOHHE S HHEHEAEHE HE0E HEAEHEL HEAEHE HEHEHHO FHHHINS A AR
HHHE H,

HHHE HHHE T HEAEHO TN 111 . FHEIEHO HHIEAEHE HEAEHEHEHHS HEAEHEHEHHS SN, b
FHHHE HHHHHE HHEE HHEEAEHE SEAEHEHEHHHHE S 1 HHEHH A HEHE HEAEEEHE IS 0 HHAEHEHO HEHHY
FHHHHHE. 11 HHHE HHE HHH A S HHELEEAEAEAEH, FHHEHE HHHEE S 0 HEAMAAAEEE HEAEHE AR
FHHHE. 1 HHHEHE S HEAEHE HEHHHAEN HHHE S 11O HHHE SHHHE HAMHHHHHI) Y.

THE HHHHHHHE T AR T, A T T R (2) -
R, HREO_HHHRRIGH, HHHE R B,

int on;
setsockopt(s, IPPROTO_IPV6, IPV6_BINDV6ONLY,
(char *)&on, sizeof (on)) < 0));
THIHE HHHHE THEHTE T, T AT T T P O HHHHHH.
HHHHHHTHE HiE SR T

R T HRHRRAHRRR BRI B R TR O FHR R
(HHHHH HEHH THE HHHHHHHHE HHHO T, THE HHHHHHEE HHHH HHE TR
HHE HIH HHHHHE.
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o HHHHHE HHHHHHHAE tHE HHHHE T T HRG.

o B (S) HHH HHHHHHHHHHHN (D) HHHHHHHHHHE HH S, HHHHH i -
), ), . 1) H H). (1) T THHHHH tt—
B 1 HHEHO THHHHE T, A T ) HEEEEEEE FHF AN,
B AR, HEAEEE A T HHHHE FHF HEHEHE AL ) HHHE HHHHHHHHHHHH(3) )

o fHE HHH HHHHHE HHEE HH T PR, T TR (S) HH HHH i #HH
THHHHHHHHHIHT HHHHHHR, HHHH (L) HHH

o HHHHE HE HHE HHHO AR THE HEHHHHE HHHE R HRREHH(S). i # S
THHHHRHT HHRAHHE TR FRHT AR T T TR AR

THE HHHE HHHHHE HHHHE H HHHEHE THAHHO HHEHHHE HH HHEHE THAA T HHHHC HEHHRHHHE -
THHHE, THHE HHHH HHHE HH HHEE AR D). HHHHE THHE TR T
THHHHHHHE THHAHHHHRRHAT HH T HHHO HEHHAT HHEH HHHHHRHT HHTHHHE, #HHH R
THE HHHHFHE. HHE HHRAHHE T T 1 1 3 TR SRR, SRR SRR
HHHHH(3) HHHHHH 1 T HHEHHHHHHHHE HH HE R R T HHHO THHHHHHAHE Hi
THHHHHHE HHEHE HHHHHHHHHHHE HHE I TR (), T T R

THHHE HIHHHTHE THEHHRHHAH FRHTE T TR HHRHTHAHRE, HHEH R R -
HERFE 1 AT THIAHE HHE_RRAE THAE TG 11 BRI SRR AR AT,
{ HHH HHHE) TR HHHHE T S, THHE A T T R
HERFRHHERTRG G 1 TR TR A HHRRAAT AT

8.1.1.12.1. HHtHH HHH tHH HiHH HHH

HHHHHHHE A4 HHHHE TR HHEE AR T HEHA (O (HHEHH T T )
THHE HHHHHHHHE HHHAIG HHEHE. H THHHE HHHHHHHE HHHHE R,

FHHTE HHHHHAHHRIT HHH T TR TR HHA AR TR, SRR R
FHHHHI HH HHRAHHAH 1 AR

o H HEHHHH, tH HHTHIC HHEHHHE HHHE THAHE HHHA SRR 5 A R,
HHE HHE HEHHEHHHE SRR HH A SRR SRR A A HHHHO
HHHHHHAL.

o HHHE HHHE HHEHHHATE HiF THE HERHHETE SR T TR R S
sysctl net.inet6.ip6.mapped_addr=0
8.1.1.102.1.1. HHHHHHHH HHHH

THHHE HHHHHE HHH HHE A SR S O R i (-
HHHHE HHH.
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int on;

setsockapt(s, IPPROTO_IPV6, IPV6_BINDV6ONLY,
(char *)&on, sizeof (on)) < 0));

FHHIHHHHE 17O HHHHHHE TR HHEA HHAHHHRARH #1733 R
PR HHHT R

o HEHIE 1 T HHR I HHH HHR HH A SRR

o HER B ARG HHRAEHE HE HEHHERRE R RERER BRRA IR, A
THHHHEHHHA (OO HHHHHHE O,

FHHEEHE $HE TR TR S ST
8.1.1.12.1.2. HHHHHHHH tHHH

FHHEHHEE A 4 SR I SRR S S HHE St (i 10.1.1.1),
HHE B BRI TREFHRRRT HH TR TR SR HERRAH.

8.1.1.13. #HHHHHHHHAE HHHHHH

iR HHH2003 HiHE THIAHE HIE AR, TR HH SRR H H SHRET
I HHHHHR THAHHHE R HHH, HH AR 3 5 R 3 -
FHEEE (HHEEE S SHEEE) FHE SHEHE HHEHHE L THE HHFHA, T A S i
FHE FHEHEEEE FHE (FEEHE HHH L) JHE SHE T T THE HHEE A S,
HHHE T BRI HHHHRRA HH

1 R, #2503 HIHHHER HHHHHHE HHHRRH AR 3 R

struct sockaddr_storage {
u_char __ss len; /* addresslength */
u_char __ss family; /* address family */
/* and bunch of padding */
IiE

HHE HHH HIFHHHAH, T TR TR H AR

struct sockaddr_storage {
u_char ss len; /* addresslength */
u_char ss_family; /* address family */
/* and bunch of padding */
I

HHE HHHHHHA 1999, #it HH HHHHHEH HHHHE HHHH2O0300H HHHHHE HHH i T ()
R,
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HHHIHH HHHRA

THHHHHHE HHHHHHAHHHHHRR SRR PR SRR, i 25038 #it-
HHHHHRH.

THE ST LR SRR AT RO TR A, THAT TR T G 1 A Rt iR —
THHERIRE. 17 11 IR AT, 1 SR R 1 s e 19 o 1

1. AR tHE HRAHHE I T HHHE TR 1 T SR, TR S
A,

2. HHHHE B RS S T R T SRR (Y
) HHHE R,

3. HEHHHE HEHHE R S R R

struct sockaddr_storage ss;
family = ((struct sockaddr *)& ss)->sa_family

8.1.2. HHHHHHH HHHHHHH
FHHT HHHHHAHHH H FHAR T HERRHRAT A TR 1 AR TR

L. R TR AT SRR B TR TR SRR, 30 AR R i —
T SRR L R T T TR TR B ST B 1R B T ST -
HHHHH Hi HE TR

2. FHHHHHHHHE. THE HHHHHHHH(S) T THE HHHHHHHHHE HHHHHE HH 1 T, HHHH
AT HH H 11 R

THE HHE HH THHT TR HHE T TR TR TR, THEHTE TR TR T R
THHHE HHH THHEO HHHHHH HHEHH HETHHHHHHHAHHE. HH HHHE T THH A T T T
FHHHHE RO/, TR, HHHHHET ST 7 i S0 S S, P
HHH.

(HHHHE. HH HHH HHHH HH HHHHHHHHE HHEE HHHHHHE TR THE TR R O HHARAHH).
THE HHHHE H THHHE HHHHHHHHHHRE )

8.1.3. HHtHH AT
THE HHHHHHHHHHE HHHAIHHHIO HHTHHHHHHHHE HHHE A HHHHHE

o Tranclator A ##H Hi 1 tHiHE Hi Hit THHHEE T HEHERRERRHE HE T T
T HHTHHAHRAT # TR TR RO TR 11 i FRHO HHRAHHE HiE 7 TR
A HEHA HIHRHE.

o Translator B ##H# #i 1t tHHE Hi Hit HHHHH HHHHH HEHERAARH HE T
T THEHHHHHIE # HHHHHRRHH SR A S HE S T T T HHEHO HiH
Hit Hit HHHO HHHAAH.
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o Translator C ##H #H Hit tHH 1 HHH THHHE HHHHE HH THHHHERAAR B
T THHHHHHHIE # HHHHHRHHH SR A S SR HHEHHE THE 5 HHEHO HHH
Hit HiHE HHEC HHIEHH.

o Translator D i #i HHE HHH HHE HiH HHH HHHHHE HH HERAARAR T
T FHERHFRRRT 3 AR GRS 9 THEO BIHAE T T GG THEFHR 7 111 1A #H
B THE HHRA BRI

FHHE BRI TR HHH TR 1§ H R, HEH T R R 157 3
FHE HEEHEEE T TR SR S TS 3, (B AR 5 1 S T
HHHEEHEE A3 )

8.1.3.1. HHHHH HiH HHHHHE HHHHHHAHH

THHHHE THEHHHE THHHE HHEE HHHHHE S S HHHHHE(S) HHHHHH Hi tHit THHHHRE. HHHH
THIHH HEHHIHHE HHE HHHO HHHFHHHE THEHHHE, HHH T T HHHHRHHHE TR T SR
HHE TR AR,

HHHE HHHEHHHE, 1HE B THERAHHH HHEC #2001 04#8:0200:#1#H: ., #iH #Ht HHO
FHHHHHHHRHHTE T Hi R 2001:06#8:0200:###::163.221.202.12, ## #iH-
THIHHHHHE HHHE T HHHERHHE R A R 163.221.202.12.

destination | Pv4 node (163.221.202.12)

N

-| IPv4 tcp toward 163.221.202.12
FAITH-relay dual stack node
N

-| 1Pv6 TCP toward 2001:0DB8:0200:ffff::163.221.202.12
source | Pv6 node
HHHHHH () T i HHHHHH T TR fHHHE T T,

HHHE HiHHE HEHHEH, HH#H gdus.Sinfathd README

8.1.4. #HHHHH#

THHHHE THE HHEH HHBHHRA A AR,
1. HHHHE THEAHHRA

2. FHHH HERAR

3. i Hit HHE HEAHHHE
8.1.4.1. #HHHHH tHHHHHAHHH

THHTE HHTHHHE HIHHHHHAHHE AR SR AR . HHEH A
THE HHHHHHE HHHHHHHE TR, R TR A TR R
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HEHIH

FHHH(2) . 11 HEEEHEHE HEHHHHS, A SO, HEHE A 10 SIS ) HHAEHN(3).
HHHHE S HHE T S SHHHAE T S T S
HHHHHHHE, HHH HHHHHH(S).

THHE BRI TR THE THHE AERAHR R SR T SR, 1 70 At 119 e i
THHT HHHE T T R

8.1.4.2. #H# HHHHHHHHHH

T HHH HEHHEHHHHHHE HHHH R HH T (HHHH ) HHH R
H2 IHHRATRHTHAT. T THHHRA 11 2367 .

FHHE HHEEHHH HEH R N St HHE HEEEHE (HEEEHERH A )
R T T S T T T, S T T T
HHHHE (DG -P Ot ipSEC eSpranspOrt/USE). HHEHH HHHHIHE HHHE HHHHHEHE HHHE THHHH
HHHHHHE 1 S .

8.1.4.3. #H Hi HHH HHHHHAH

HHHHHE T T T T HHHHH 1 HHHHH HHHAIG T,
HHHHE THHHHHHE 1 HHHHHHE, T O} ) HHHHHHE 1 HHH I T HH T
HHHE HHHHE T 1 HHHHEE HHHE (S THHHHHE THHHHHI) T, 1 S
HHHHHHE, {HHH 10 { 0,5} _HHEHHHI) 1 1 HHHHEE T T FHEEAEEE 0 AN HEAHEA
FHHHHE. HHHE B HHE FHHAEAEAEN, [ HHEEEE HEHE) O ) HHEEEEEE 40 S B At —
HHHE I, 14, (P ) (). {HHEH ) A SHHHI) HHHHE HHHHHH HHHH H
FHHHHHE HHE HHEHE TN, T THHHHE THHE THHHHHH 1 T T 1
HHHE SR 1A S HEAEHE A AL HAEEE FHF AU HHACHEEEOEHHHHS, S HEHE SO
FHHHHE T HEHEHE AN S 110 HEAEHE HHHE AR

FHE HHHHHE HHHIHE, HHHAIS HRHHHHHHHIE SR HH A T AR S
FHHEHHEHAFHE FHEARR SR G T, S A TR S

THHHHE HHHHHHE TR THHE HH HHHHE HH TR A, T A
THHE HHHHHH THE { THHE ) HHHHEH HHHHE TR . THE 1 T
THHHHHHE, HHH HHHHHHH HHHHHHHE HH { T HHEHEH, HHHEHH T R T
THHHE HHHHE HHHIHRA,

R TR B HHHRRHHE TR HH HH TR, TR R HHHR R TR —
AT

o THAHHE HIRHHH T HHRER TR T TR HHRHHHR SRR
1 A HHEHE HEREHEE THE T T TR HHHE HERRREE T AR )
THHHHHHHHH>THE THHHHR). THERRER THHHER 1HEHH T HHE R T, 5 3

o HHH HHH HHHHHE HHHHHHHE B (HHHA) HHHHHHPRAARAT T,
BRI HIFRR B
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I O. $HIHO HHHHHAIHH

o THHHHFHHHHHRHE HHHAE T HREH TR HH R 15 TR R
THHE HHTHHHE HEHFHHRAHHE TR, IR

8.1.4.4. HHHHHHHHHAT H HHH HiH HHH

THHE HIHHHE HHHHE HiE T THHHER THHHHERAE (HH, HHEHHE HH ) ] AT
HHHHHHHTHE.

R HHHHR BRI HHARRR 7 11c182(5-9) txt

HHHHT HEHHHHTE THHFHHHHPRH AR ## fc240[1-6] 0, rfc241[01].txt, rfc2451.txt ### draft-
medonalo-Smple-ipsec-api-OL.txt (FHHHHHE HHHHHHHE, T H HHiF HHH R THHE | [ A A
THHIGHEREHEARIHHIT). (i (AR, (c2A1[7-9)0xt i SHERARHHHE 1
FHHEHHEE, 1 SRR SR S

FHHHHHHH HHHHHHH HRHHHHHY t

o B T
o B HHH T (H S, T HHH )
o HHHHHEHHD 1B HTHHHE R (fc182810)
o HHHHHE HEL B 1B HHHHHE HHEHHHE (HH )
o B D HHH 1DBHH I S (2085 1xt)
o B HHEL 1 OBHH HHHHHHE HHEHE (HH S )

o B S S
o B S (H HH, S #H rfc241014)
o HEHHHHHE I (Tc1829.10)

o HHH HEHH
o B T T (1 S, HH HH HHH )
o HHHHEHHD i OGHHH I T (W HHHHHH)

o FHHHHE HHHL HRE OCHHHE HHHHHE HHHHHHHE (THE HHHHEHHHT)

FHHHHE HHD HHH OOHHHE HHHHHHE HHHHHHHE (fc2403.txt)
o FHHHEHHHL HHHE OOHHHE HHHHE HHHHHHHHE (rfc2404.tx8)
o THHE HHAH HH

o HHHHE AR (c2410.0)
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o B HHHE SRR HH (draft-ietf-ipsec-ciph-des-derived-OL.txt, #HHEH HHHHHHHT)
o IHHHHHIE I IR 1 (Tc2405.1)
o BfHHHHHHE HHH TR #HE (rfc2451.1)
o HHHHHHHHE HH (fc24511xt)
o HHHHF128 #H#H (rfc2451.xt)
o 5 #iH (rfc2451.txt)
o HHHHE Hit HIHE T HHE HHE R
o 1t} HHHEHIHHEHIHHIE TR RS (OBHI)
o HHHE HEHHHTHEHHHATHE T L (O6HHH)
HHH HHHHHEHHHE THEHHHAHHE T
o T HHHI HE
o T HHD T 128 A SR + GAHHE T T (rfc2085.0xt)
o HHHHHE HEL fHEHE 1OOHIHE HHEHHET HHHRHHHE + 32t #HHHE (fcl852.tt)

FHEEHE (HHE SHEHHH) AT HHHE (R THE TR A HHE HE S
IR HRHE HHRR, T T BRI R AR R T R
IR HHHH. HHHHE, HRTRRA SRR TR T S -
FHEE HHE S B T SR 1 THEE (S SR S
FHHHHHHERA SR (R 1)

8.1.4.5. HHAT HIHAHHATHHRTST H SR HET
THHHHHHTHAHHE THEHH TR HHE R 7 TR 3 dreft-ipsec-ecn-00.txt.

FHEEHHE S S H SR S S 2AQL, 1 T, S HEE S (i,
FHHL HHHHHHE TR HAFHE) FHEEE T S T HEEE HE S HE T 1 S
FHE HHHHAHIHHHF B T HHH R HE TR TR TR SRR T
FHE L HEHEHEEE FHEHE S S HHE LT LY T FHEEHE T A S
R 1 .

FHE THAHE TR HHR TR, 13 TR TR HH AR 3 R —
FHHHHHE T THH 1 S 5 R SR i SRR AR At
THHHRARAO0 77, HHHAHREH 3.

HHHHHE HHHAH IHHTHAHIRAA TR TR TR THEEE HHHHRHRAE, IR
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I O. $HIHO HHHHHAIHH

o HH2AOL: i HHHHHHHAHARH HHHE HHHE (HHHHHH A )
o HHH HHHRRRAHEE (R O)
o THEERRE (T AR 1)

THHHE TR HHE THEHRAHHE 17 PR T HHPHREE SR, TR R

THHE HHHHHHHHE HiE PR T (B T HHHHE T ).

encapsulate decapsulate
RFC2401 copy all TOS bits drop TOS bits on outer
from inner to outer. (useinner TOS hits asiis)

ECN forbidden copy TOS bits except for ECN drop TOS bits on outer
(masked with Oxfc) from inner (useinner TOS bits asis)
to outer. set ECN bitsto 0.

ECN alowed copy TOS bits except for ECN  useinner TOS bits with some
CE (masked with Oxfe) from  change. if outer ECN CE bit

inner to outer. is 1, enable ECN CE hit on
set ECN CE bitto 0. theinner.

FHHHHFHE HHFHHRHTE HH THEHHRHHAHRE HHE T AR

o TR HHTHE HHHHHR HIR TR T HARHH R TR, T AR
THHHHHE HHHHHHHHE HHHE HHH T HHEHE A (HHHHHHE 1),

o B HHHE HHHHA S S SR A S HEAEH, S HHOAOLH (HHHHHM it #1).
o B HHHHE T, HHHE T S (R S O).

FHHHE HHHE HHHHHHE 1 HHHHE HHHHHH (R T O).

FHHE HH HHHHH, HHHHHH A

R IR SRR I R E R R R RS BRI 00 S A8 (B
HHHHHHHHAH THHHHRRARAH), T THHHHHAOI{ HHE )

(FHHHEE HHE HHE HERHHE H <KO@d SOny o> HHHEH HHHHHHEHHE HHHHHH)
8.1.4.6. HHHHHEHHHHEHHHHI

THHHE HHHE (HHHH HH) THEHHHHH HHHHE HHHEE SHHHE T R T R
THHE 1 HHHE THIEHE. HERHE HRAE FRAE TR T B HHEHRAE TR TR, #H7
THHE HHHE THHHHHHHE TR T HHE TR R
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HEHIH

® HHHHHHE HH®, HHH (HHHHH HEHH
THHHHHHE, HHHHHHE, HHHHE, #1004
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O. 1. HIHHHAHHHE # HHHHRR HIH AR 125
O.2. HHHHHHHH # THHAHHE I HHFFEBE 126
10, HHEHRF TR 127
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10.3. HHHHHHHHI # HHHAFE HHFE R 134
10.4. HHHHHAHHE HHHHHT HHEHRRAE R R 134
10.5. HHHHHHH HHAHH HHHERHHHHE AT R R 138
10.6. THHAHHHHAF # I HHERIE 140
10.7. HHHHHHFHE HE---FHFRE 140
10.8. A HHHHRHFFAE R BRI 140






HEAAH Q. HHHBAAAT T
HHAHHHHHH # PR HHHHH

THHHHE H HHHHHHTE TR TR R TR R TR SRR H7
I BIRE TREHHE HHHRAE THE HE TR 17 17 A 1 THRAT T TR AT 1
THHHHE THHH HE 15 H#HE

o THHE HHHRHHHAHRE R

o THAE HERATE AT

HiE HHHE R T HHHE S W T O
HEHE S HHHE S I 0 1 S 1
HHHHHHHHE 1 HEAHE HHE HHE A S R, 1
HHH A A B, A HHEAEA A SO S A
HHHHHHHE B S B A SHAOAEE A SO,

O.1. HHHHHHHHE # HHHHH HHE HHFHHHHHHH HHH

i 1HE HHHHHRE 45 B TR TR R B FREEHHRA 1 R 1§ B A
FHE FHEE SHEHAE 15 TR T A (FHEH A5 SRR T
HHHE SRR JUSisrc) HHHHHTEHED) . SR HHEE TR SHEHE THHE G SRR
R 1 HHHE HETHA R TR T TR HH R R HHH R R
FHHHH HHHHE H HHHRR THEAH 1 FR TR 1 TR TR SRR
HHE HHH BRI RS, T HHHHE HHHE 3 R TR T TR R
FHE BEHAHHHH B HRRA R 157 R

1. HHHHHAH(S) Hit HHHHHHHE HHH tHHHHA HHHHHH A

# /usr/sbin/config M Y KERNEL

2. HHHHHHE BHHHE I T SR, SHHHHH(S) HHHHE HRHH 1 HHHE R
HHHHIHIT HHHIT HHHHE HHE R

# cd -../compileM Y KERNEL

3. HHHHHHE HHHE R

# makedepend


../handbook/kernelconfig-building.html
../handbook/kernelconfig-building.html
http://www.FreeBSD.org/cgi/man.cgi?query=config&amp;sektion=8
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HHHHHHHH H HHHH TR TR

# make

A AT I B

# makeingall

O.2. THHEAHBHHT f THEHRAE 10T tHHHHE 150

R HHHRRH B T TR (R SRR BRI 1 TR B f—
T T B HHHREH HH B SRR FHE BRI 1 TR TR ST
R B BRI SRR

126


../handbook/kernelconfig-building.html

w10, HiHHHHE HHHHHH

Contributed by Paul Richards, Jorg Wunsch and Robert Watson.

10.1. HAHHHHHR # HHEHAH AR

THHHE HHHHHHH 1 A R (B, THHHHHRRAFHHHH) | $HHHE R T
HHHHHHHE AR (FH., HHHE THHH TR AR, A A T
THHHHE, HHHHHHHHHHHE THHHE THEFRA R S, ST A (S)H, #HH.),
s G W
THHHHHT HIHHT HEHHHE HE TR TR TR THE HEHREE, HHHE R T AR
THE HHHHHH THEHHHE THTHRAHHRH T R

B HAHHA HEHHHR H HERAR T R HREH. HHH # R R,
THHE TR HHE 1 TR THHHHHHHE TR (T 1HE TR, THE TR 1T R
FHHT HH AT T HRHHHE HRHE HR B T AR R R R AR,
THHTE THAFHHT THAHHE 1 HH A TR 1 THETRRHHR TR 1 A T
THHHE THIET HF T TR H HR TR H R TR R, T TR R
TR 1 THIEHHE, 1 HHAA TR T HH T TRATRHHRE T HRRHRAR T R .

@
H HHHHE HHHHHH HHHHE HHE TR TR T TR
HiHHE tHE H# HHHHE BHHERAE. THEARE SRR A (3
H HIHHHE HRHHHET HHE HHRAHEH TR P AR A

THHHHHH HHHHFE 17 TR T TR R TR HREE THEHRA SR, R
THIHHE THAE TR TREHHR SRR TR, SRR, TR R R -
HHHE HHHHHE 1HE HHHE HE HHH R (T 6.2 1HHE HHHHHE), HHEE HHHHHHHE, T
THHHE HHHHHHHHE HHHHHHHHE HH TR TR S (R 7.1 3HHE ).
THIHHHHHIE HHH T HEHHHHHE TR S R 1.0, HHH H HHHE A R HH -
FHHHE THAE THEHHRHHHE AR R H TR TR HHE, TR R
FHHT HH HEHHHHRHTE HHR TR R R

10.1.1. #HHHHHHHHHHHE HiH HHHE HHFHHT

THEERIHE THET HHHAH (T TR ST B 1 AR ar a1 i 1 w—
HHEHE, 1 THET AHATH HEH R BIRATRHET. R SHERAE T AT i g
FHEE WNIHTTT(B) SHEHHHEE 17 SHHHE T HHEHE AR (S S A 156
THEHHI(B) HHARSHEE THEHE HE SHEHEEE AR T JHHEE THEHEEHEEE 5 (i -
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HHHHIHHHH 1 HHRH

HHHHE HHHHE HHHHHE(S). HHHHE THE THHHHHHHE THHHHAR THE THHHERR T dumpdey HHHH-HEHHHE HH
HHEHHHH(D) HH HHHE THHHE HH HHH HHHHE T (TR HHE SR T
HHHHE) HHE AUTO Hi HHHE HHH HHHEHE HHEHHHHHHR AR R 3 dumpdey #H
AUTO #it HHHHE, HHHE HHEHA HHENO HHE HHHHHHE 1 HHEARASH (AR R T,
THHE THHHE T AUTO). Hi HHHHHHHHE O OHHHHHHHHE HHHE THHHHE HHFHHHHH, THHRHARAHH
THHTE THHHHHHE HHHHE TR HHRHEHE 1 PR T R TR SRR TR R -
HHHHHE THHHHRAL.

; HitHHHE letclstab #H HHHHHAHH(S) Hith # HHHHE Hit HHHH THHFRAH.

AR
A HHHE T A U R 1 1L () I T
HHHH

# mkdir -/var/crash
# chmod 700 -/var/crash

HHHHH, HIRAHHR TR T AR HE varicresh ##F THAFIARE HiH
FHHHH HHRHHH FRHAHRH TR TR TR 3 R —
A

10.1.2. HAHHHHHAHHHE # TR T

HHEHE # T THHE T HHHHHHE 1 T HHHHT, T T Tt SRR -
HHEHE Ht THEHE HEHHHE 1 T, S i T (i HHHHT, fHH
HHHHHHHH(8) HHitHiHH. #H dumpdev HHHE HHHE HitE #HE HHEAHEEH(D), HHHHERAEH(B) i #it
THEHHHE HHHHHHHTTHHHRE HH T T SRR ST T T Tt
T HHEHE HHHHHHE HE SHHHHHHE, HH T 1 HH T SHHHE $HE S
T (D) HHHEE dumpaiin, HE HHHEHEHE Ivaricrash #HHE HHHE #H HHEHHE vimoore0.

HHE T A T SRR T 1 R R vincore O ## Ivarlcrash (B HHEAATHET
durpdiv #HE FHHE ), T THEFHEET SHEHE SHEHEHHHEE THEE G I R
THE B HHEFHHEHHE R AR vcore (.., vmcore 1), #HEHHTE HHEHHTHAARS, #H #H HHEH-
HHE THEHHH HHHAE T R THAHE T TR TR AR vncore ##F Ivarlcrash #HH
HHHHEHHHHI T T A vmeore,
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HRHH 10, HHEHHE SRR

; FHE B T HHHRRRE 3 I R HHT R 5 TR R
HHE B AR THE SRR BRI AR B TR AR A,
HHE HHHRE B TR SR BRI TR T - THIFET HE T
FHHFE, B BRI TR B B BT

#fsck --p

#mount --a--tufs  # make sure -/var/crash is writable
# savecor e -/var /cr ash -/dev/adOslb

# exit # exit to multi-user

HHHHE HHEHAR A HHHHHHH(B) Hi HHHHHHE # HHHHHE i O
a00s1b #Ht HHHHE HH HEHHHHRHE HE Ivarlcrash. H#i HHEE HHHAHE #EF R
HHHHH HHHE HHRAHRAHR HHRARE varcrash #HHE HEFHEH TR
HHHE AT, HEHHE, HA T THAH B R T R R
FHHHH HEHHE HHHHAHT A T TR R A Ideviad0slb!

10.2. SHEHFHHTHE # tHEEHT T 1 51 o

@
HHHHE THHHHH# HHHHHHE (L) 1HE PR 5.3 T .
HH HIHHHHRHE SR, R AR gdb -k 17 TR 3 TR T
HHH.

FHHTHR H HHHH B TR TR, TRATRHH TR TR T 1 R AT -
THIHHHHHE HHHHE THHE HHHHHI HHTHHRHE, HHHHH R TR R (L)
kerndl.debug) #HHF HHH HHHHE HHE HHH HEHHIHT HHHTHHE HHH T T T (R i)
obj/usr/src/sys KERNCONF, ##H## KERNCONF ## ## ident HHHHHHHHHE Hit # HiHHAH HAHHH(D)).
FHHHE FHRATHE B HHRATE AR, T T SRR HHAR

THE TR HHHE THET TR HHE HRHE R HHPHHRAHHET T R, -
THHHHHT HHHHET HHH HRAHHEH R

# cd -lugr/obj/usr /s /sy KERNCONF
# kgdb ker ndl.debug -/var/crash/vmcore0
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HHHHHHHHHE # HHRHA TR A kgdb

HHHE HiHE HITHHE HHE HHHEE HHEE SR TR HREHH THETHRA TR TR TR TR
HHHHHE THHHHRAL.

THHER TRATHE TR S T 31 S 200 T AT G 1 R AT S TR T SRR
THHERIRE. T THHERRE HRREE (I L SHHERRET R THERT T T SR 117 1 .
TR ST RTRAT TR T AR THERHE T R AT 3 (A . 1
THHERIRAT T THE T fE fEET AL S B st SHEERRT 11 T SRR AT TR
HHHE THAT T THAHE T S L7 T AT At SRR (e 1t S i
THHERTRAHHAE BIRAT G B TRAE 1HHE THTRATE 1 B ST SHRHHRT TRt 1,
TR, 1T T T T SR, TR SRR BT B s St 1t i i
THEE BERAFR T T TR AR A, SHRAR R, 1 T St i e 1

1:# cd -/usr/obj/usr /s /sy KERNCONF

2:# kgdb ker nel.debug -/var /crash/vmcore.0

3:GNU gdb 5.2.1 (FreeBSD)

4:Copyright 2002 Free Software Foundation, Inc.

5:GDB is free software, covered by the GNU General Public License, and you are
6:welcome to change it and/or distribute copies of it under certain conditions.
7:Type -"show copying" to see the conditions.

8:Thereis absolutely no warranty for GDB. Type -"show warranty” for details.
9:This GDB was configured as -"i386-undermydesk-freebsd"...

10:panic: page fault

11:panic messages:

12:---

13:Fatal trap 12: page fault while in kernel mode

14:cpuid = 0; apicid = 00

15:fault virtual address = 0x300

16:fault code: = supervisor read, page not present
17:instruction pointer = 0x8:0xc0713860

18:stack pointer = 0x10:0xdc1d0b70

19:frame pointer = 0x10:0xdc1dOb7c

20:code segment = base 0x0, limit Oxfffff, type Ox1b
21: =DPL 0O, pres1, def32 1, gran 1
22:processor eflags =resume, IOPL =0

23:current process = 14394 (uname)

24:trap number =12

25:panic: page fault

26  cpuid=0;

27:Stack backtrace:

28

29:syncing disks, buffers remaining... 2199 2199 panic: mi_switch: switch in acritical section
30:cpuid = 0;

31:Uptime: 2h43m19s

32:Dumping 255 MB

33: 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240
34:---

35:Reading symbols from -/boot/kernel/snd_maestro3.ko...done.
36:L oaded symbols for -/boot/kernel/snd_maestro3.ko
37:Reading symbols from -/boot/kernel/snd_pcm.ko...done.
38:Loaded symbols for -/boot/kernel/snd_pcm.ko

39:#0 doadump () at -/usr/src/sys/kern/kern_shutdown.c:240
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40:240 dumping++;
41:(kgdb) list *Oxc0713860
42:0xc0713860 isin lapic_ipi_wait (/usr/src/sys/i386/i386/Iocal_apic.c:663).

43:658 incr = 0;

44:659 delay = 1;

45:660 -} else

46:661 incr =1,

47:662 for (x = 0; x < delay; x +=incr) {

48:663 if (lapic->icr_lo & APIC_DELSTAT_MASK) == APIC_DELSTAT_IDLE)
49:664 return (2);

50:665 ia32_pause();

51:666 -}

52:667 return (0);

53:(kgdb) backtrace

54:#0 doadump () at -/usr/src/sys/kern/kern_shutdown.c:240

55:#1 0xc055fd9b in boot (howto=260) at -/usr/src/sys/kern/kern_shutdown.c:372

56:#2 0xc056019d in panic () at -/usr/src/sys/kern/kern_shutdown.c:550

57:#3 0xc0567ef5 in mi_switch () at -/usr/src/sys/kern/kern_synch.c:470

58:#4 0xc055fa87 in boot (howto=256) at -/usr/src/sys/kern/kern_shutdown.c:312

59:#5 0xc056019d in panic () at -/usr/src/sys/kern/kern_shutdown.c:550

60:#6 0xc0720c66 in trap_fatal (frame=0xdc1d0b30, eva=0)

61: at -/usr/src/sys/i386/i386/trap.c:821

62:#7 0xc07202b3 in trap (frame=

63:  {tf_fs=--1065484264, tf_es=--1065484272, tf_ds = --1065484272, tf_edi = 1, tf_esi =0, -
tf_ebp = --602076292, tf_isp = --602076324, tf_ebx = 0, tf_edx = 0, tf_ecx = 1000000, tf_eax = 243, -
tf_trapno = 12, tf_err = 0, tf_eip = --1066321824, tf_cs= 8, tf_eflags = 65671, tf_esp = 243, tf_ss=0})
64: at -/usr/src/sys/i386/i386/trap.c:250

65:#8 0xc070c9f8 in calltrap () at { standard input} :94

66:#9 0xc07139f3in lapic_ipi_vectored (vector=0, dest=0)

67: at -/usr/src/sys/i386/i386/local_apic.c: 733

68:#10 0xc0718b23 in ipi_selected (cpus=1, ipi=1)

69: at -/usr/src/sys/i386/i386/mp_machdep.c:1115

70:#11 0xc057473e in kseq_notify (ke=0xcc05e360, cpu=0)

71: at -/usr/src/sysikern/sched_ule.c:520

72:#12 Oxc0575cad in sched_add (td=0xcbcf5c80)

73: &t -/usr/src/sys/kern/sched ule.c:1366

74:#13 0xc05666¢6 in setrunqueue (td=0xcc05e360)

75: at -/usr/src/sysikern/kern_switch.c:422

76:#14 0xc05752f4 in sched_wakeup (td=0xcbcf5c80)

77 at -lusr/src/sysikern/sched_ule.c:999

78:#15 0xc056816c in setrunnabl e (td=0xchcf5c80)

79: @t -/usr/src/sysikern/kern_synch.c:570

80:#16 0xc0567d53 in wakeup (ident=0xcbcf5c80)

81: at -/usr/src/sys/kern/kern_synch.c:411

82:#17 0xc05490a8 in exitl (td=0xcbcf5b40, rv=0)

83: at -/usr/src/sys/kern/kern_exit.c:509

84:#18 0xc0548011 in sys exit () at -/usr/src/sys/kern/kern_exit.c:102

85:#19 0xc0720fd0 in syscall (frame=

86: {tf_fs=47,tf_es=47,tf_ds=47,tf_edi =0, tf_esi = --1, tf_ebp = --1077940712, tf_isp -
=--602075788, tf_ebx = 672411944, tf_edx = 10, tf_ecx = 672411600, tf_eax = 1, tf_trapno = 12, -
tf_err = 2, tf_eip = 671899563, tf_cs= 31, tf_eflags = 642, tf_esp = --1077940740, tf_ss= 47})

87: at -/usr/src/sys/i386/i386/trap.c:1010

88:#20 0xc070ca4d in XintOx80_syscall () at { standard input} :136
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HHHHHHHHHE # HHRHA TR A kgdb

89:---Can't read userspace from dump, or kernel process---

90: (kgdb) quit

THHHE HiHHE HHHHHE H HH T A A HHH R 2 SR T, T # A A
THHHHRT HHE HERHHHRHHHH T TR db. HHHE THEHHE THEHE HREE R
HHE 1HE 1 THEHHHHHET TR SRR TR THEHHR TR AR 1R R R R
HHHHHHE.

1:Script started on Fri Dec 30 23:15:22 1994

2:# cd -/sys’compile/lURIAH

3:# gdb -k kernd -/var/crash/vmcore.l

4:Reading symbol data from -/usr/src/sys/compile/URIAH/kernel

...done.

5:1dlePTD 1f3000

6:panic: because you said to!

7:current pcb at 1e3f70

8:Reading in symbolsfor -../../i386/i386/machdep.c...done.

9:(kgdb) backtrace

10:#0 boot (arghowto=256) (../../i386/i386/machdep.c line 767)

11:#1 0xf0115159 in panic ()

12:#2 0xf01955bd in diediedie () (../../i386/i386/machdep.c line 698)
13:#3 0xf010185ein db_fncall ()

14:#4 0xf0101586 in db_command (-266509132, --266509516, --267381073)
15:#5 0xf0101711 in db_command_loop ()

16:#6 0xf01040a0 in db_trap ()

17:#7 0xf0192976 in kdb_trap (12, O, --272630436, --266743723)

18:#8 0xf019d2eb intrap fatal (...)

19:#9 0xf019ce60 in trap_pfault (...)

20:#10 0xf019ch2f in trap (...)

21:#11 0xf01932al in exception:calltrap ()

22:#12 0xf0191503 in cnopen (...)

23:#13 0xf0132c34 in spec_open ()

24:#14 0xf012d014 in vn_open ()

25:#15 0xf012a183 in open ()

26:#16 0xf019d4eb in syscall (...)

27:(kgdb) up 10

28:Reading in symbols for -../../i386/i386/trap.c...done.

29:#10 0xf019ch2f in trap (frame={ tf_es = --260440048, tf_ds= 16, tf_\
30:edi = 3072, tf_esi = --266445372, tf_ebp = --272630356, tf_isp = --27\
31:2630396, tf_ebx = --266427884, tf_edx = 12, tf_ecx = --266427884, tf\
32:_eax = 64772224, tf_trapno = 12, tf_err = --272695296, tf_eip = --26\
33:6672343, tf_cs = --266469368, tf_eflags = 66066, tf_esp = 3072, tf_\
34:ss = --266427884} ) (../../1386/i386/trap.c line 283)

35:283 (void) trap_pfault(& frame, FALSE);

36:(kgdb) frameframe->tf_ebp frame->tf_eip

37:Reading in symbols for -../../i386/isalpcvt/pevt_drv.c...done.

38:#0 0xf01ae729 in pcopen (dev=3072, flag=3, mode=8192, p=(struct p\
39:roc *) 0xf07c0c00) (../../i386/isalpevt/pevt_drv.c line 403)

40:403 return ((*linesw[tp->t_line].I_open)(dev, tp));

41:(kgdb) list

42:398
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43:399 tp->t_state-|= TS CARR_ON;

44:400 tp->t_cflag -|= CLOCAL; -/* cannot be amodem (:-) */
45:401

46:402 #f PCVT_NETBSD -|| (PCVT_FREEBSD >= 200)

47:403 return ((*linesw[tp->t_line].I_open)(dev, tp));

48:404 #Helse

49:405 return ((*linesw[tp->t_line].I_open)(dev, tp, flag));
50:406 #endif -/* PCVT_NETBSD -|| (PCVT_FREEBSD >= 200) */
51:407

52:(kgdb) print tp

53:Reading in symbols for -../../i386/i1386/cons.c...done.

54:$1 = (struct tty *) Ox1lbae

55:(kgdb) print tp->t_line

56:$2 = 1767990816

57:(kgdb) up

58:#1 0xf0191503 in cnopen (dev=0x00000000, flag=3, mode=8192, p=(st\
59:ruct proc *) 0xf07c0c00) (../../i386/i386/cons.c line 126)

60:  return ((*cdevsw[major(dev)].d_open)(dev, flag, mode, p));
61:(kgdb) up

62:#2 0xf0132c34 in spec_open ()

63:(kgdb) up

64:#3 0xf012d014 in vn_open ()

65:(kgdb) up

66:#4 0xf012a183 in open ()

67:(kgdb) up

68:#5 0xf019d4eb in syscall (frame={tf_es= 39, tf_ds= 39, tf_edi =\
69: 2158592, tf_esi = 0, tf_ebp = --272638436, tf_isp = --272629788, tf\
70:_ebx = 7086, tf_edx =1, tf_ecx =0, tf_eax =5, tf_trapno =582, \
TL:tf_err =582, tf_eip = 75749, tf_cs= 31, tf_eflags= 582, tf_esp\
72:= --272638456, tf_ss=39}) (../../1386/i386/trap.c line 673)

73:673 error = (*callp->sy_call)(p, args, rva);

74:(kgdb) up

75:Initial frame selected; you cannot go up.

76:(kgdb) quit

TR #H THAT HHRAE HHRA

HHH 6.
THHHE HHE # HHHH HHHHH HHHH T (), T T ST
HERHHERT HIH R TR, RIS 17 TR TR TR TR, T SRR S 1
THHHHE THHH THEE HHE TR H R TR HEHE R

H##H 20
FHHHE H1F T HHTRHHHRE HH HAHRHR ap() 17 HH R R

HtH 36:
RERIHE BERAAE B 3 R TR FREREE, BRI T B HEERR R, TR
R HHE PRI HHE TR B SRR BRIRRHRS i, B f R 7
R, T BRI B T RS T T A Q03 FHHHRR 3 H R HHR R
R R B AR SRR G HIHR T PR B, 1 TR T TR
R T TR
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HHHHHHHHHE H HHH TR T

HHHH 52
THHT HHHTHHHE THAHHE TR, THEE PR T R R

H#iHH 56:
THHHHHHE, HiE HHHHHHHHHE SHHHHHE T SRR, HHE T HHEHHE HHEE Y (HH
THHHHE HHHHHRHAH HHHE A HHRRHHRA A 17 TR (>t ine HHHRAHR HH #HH#H

FHHHE HHHHRAHHH H AR SRR T, TR TR TR SR -

; HHE HHHH HHIHHH 1 HHHRR TR HHH T TR i
Hit HHHE THEHH, THAHHHHR - vncore HHHHHHE #H Ivarlcrash HEHIHE HHHE
H HHHHHIHIHHHR THAFHHH I AR

10.3. HHHHHHTHRT # THEHEE HHEE

THHHHHHTHE H HERHHHE HHET HEHHT HRHE TR AR A O 7 HHRHE TR
(HHHH HHHHE T HH HHHHHHHE HHH I TR HH T T odd HHHHHHHHE) |
FHHE K THHHHHE HIE HERE OO HHHHHETHE TR THET HHTHHT HHE TP TR TR,

# ddd ---debugger kgdb kernd.debug -/var/crash/vmcore0

THHT HIHHHH THEHE HE TR THE A HHRHEHR HH R A HHHE R o iR
HHHHE HIHHHHRAH.

10.4. FHEHFHHT THEHHRT AR R A

HHHHHE koo HH HEF THEHHHHHE HFHHHH HHEHRAE H R T TR TR R TR,
FHHHHE THIT HHHHE TR THE TR . TR HHHHE THEHHRAHE T R R
THHTE HHHHHHHFHHRAHR R .

T HH TR T T HAHRHHH AR 1 HH HHR, HHH R TR TR
FHHHHHHHHE THEHHR TR 17 AR TR TR, SRR HHRT
FHHHHHHHTHE, THEHRHH TR SRR SR TR, #H0. TR, 1R -
FHHHE THEHHHT HEHHHHE TR, T TR TR HRHE T R R T TR R,
FHHT HH HIHE T T TR HRH odo #HHHE.

T IHHHRATR TR AT T R T T A

options KDB
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options DDB

THE THHHE THHHERE IR, THHE TR, (T T THERRRT T T SR -

@
HHE HHH THHTHE T HHHHHTE TR TR TR TR, TR TR
HHHHHAT THHHHE THHE THE TR 1HE TR THEEERE TR S R,
HHHE HHHFHTE HIHET HHHE TR HHE TR AR

FHHTE HIHHHHHRAT HHE HH H TR R T -] TR T TR SR A R
FHHHE TR HE HH HHRATE A HHR T TR A H T R TR, TR
THHE HHHHH HHHHHE HHHE T I SRR, T AR
THHHE H1F T HH T T TR, HHHE, HH R 1 TR R

THHE T SR AT THE THE T T T SRR TR T TR T . st
THHE AT SR T T TR AT AT, S T TR T TR T TR R
THEHE RERE IR A B, R T B S

# sysctl debug.kdb.enter=1

@
HHE FHIEHHE 1 TR T 1, R R TR

# sysctl debug.kdb.panic=1

THEHHHAHIHHEE, HHE HHHE HHEE 1 T TR T, HHHE T TR 1
THEHHHEHE, HHHE T HEHHHHHHHH T S R T
THHHHE HHHHHHIE HHHE H RS T 1 P P Tt 1
T L HHE T T T HH T T HHE T, S HHE Tt —
T I T T A S HHHE HHEH T T TR HHE R -
THEHHE HHHHE Hi HHHEE #HEE (options BREAK_TO_DEBUGGER ## #H HHHHHE HHHEHE tHHH). #i
T HiHE HHHE T T T HHHE 1 HEHE S TR P HHEHHE Bt —
HHHHHHHHE HEHHHHEHTE H R S, HHHE SRt T i .

FHHTE HHRHE HIH B TR I TR THEHRR T TR 15 R H fR HHHRA H

FHHHHHHRAT H1F T 1. T HEHHE SR, 1 R R TR 3 R TR
FHHT HHHE 1 TR HHR A TR

135


http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/index.html

R HEHAHT HHHRR T

THE HHHHHHTE HHE TR HHRHHPHR A, HH
options KDB_UNATTENDED
HHE HHH HHHHH THHHRRARAHHT T .

THHT HH HHTHHHHET HHHHR HHHAHHR R Odb T T HTHEH TR TR TR
THHHE Hit THE 1HE H HIH 7 PR

break function-name address

THEHHHT HHHE HHHTHE PR HHE T, T HHE T T T T
HHHHHE, TR T T T T R of HHHHE HHE 10 R
Ox (FHHHT T HIHHATHRT T SR (AR TR TR fHAH A, 1 -
HHHHHHE. function-name + 0x103.

HHE B TR THEHHHRE TR SRR TR, 1

continue

T # R A,

trace

@
FHHHT HHHHE T TR TR R, HHH R 3 -
A TR T SRR, 7 R TR TR TR
HHHE T HHHHE HHHE A

T FHHE AL T TR AR, ft

de
dd address-expresson

THHT HHTHHT HHHHE T HH PR TR TR R 1, 1 T
THHT HIHHHTHE TR HH AR T A TR HHAHRAHE, 1
THE HHHHHH HHHE HHHET TR, TR HHE T AR

show b

Ht:

show break

HHE TR FH R,
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S

TR T AERTRE BIR AT HEHRT, T T T T (R SR AT TR TR (i R
TR TR T ST 1t

n

HHHHH

HHHHE HHE HHHAHHRAE HHHHE gdoE next THEHHFHEHE, $HE #1F HHR-A# gdof
finish. HHHHHHHHE 1 THAHE TR P HHHHE TR 1 TR

x/wx 0xf0133fe0,40
x/hd db_symtab_space
x/bc termbuf,10
x/sstringbuf

HHHE HHHHIHHAHHHHHHHHHE R, THHE R T AR T -
HERAE. T TR BRTRAE B BERIAT TH PR SERRRATE TRIEA. B TR 1A s OR10
THHHHE, HIHHHH T

X -,10
HHHHEHHHHE,

xfiafoofunc,10

FHE HHHHHAHHHE HH R ORLO HHHHHFHHRR H f0ofunc, HHH HHHHHHHHE HIHHE HHHHH
R HHHHHHE B TR AR 3 foofunc.

THE HHHHRHTE HHHRAHE, HH A R

w/b termbuf Oxa Oxb O
wiw 0xf0010030 0 0

HHE HHHHHHHE SR (DIhW) HHEHHHHHHE THHE HHHE $HE HHEE HHEE SRR,
TR HHHHHRTE HRHHHA HH TR AR HH TR 15 R SRR -
FHHHHHHHTHE T HHHHE T R R TR R

HHE B BRI 3 TR HH HHHRR SRR,

show reg

HHHHHHHHHHHHE, HEHE HHE A 1 B R S HE 3
p $eax
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HHHEFHHHE R TR TR

HHHE HITHHH H1 HHE

et $eax new-value

HHHHHHE T HHEHE HE THEHE T A TR S T, HHHHE #HE
call func(argl, arg2, -...)

HHHT HHHHHH HHRAH TR AR

FHAEH (L) PHEHHE THAHTHE HHE R TR TR,
ps

HHHE HH HHHHE HHHHR T R TR FRRRE, T TR B R R
FHHHH, HHHHFIHH 1 HH R T HAHRR SRR, HH TR R
FHHIHHHE HHHH HHHHR T HEHRAH HH SRR R T 3 1 R R
HHE B THIFHT HHH HHHHHRE TR A

panic
HHHTHE HHHHT HHHHE T T H T HEHHE HHHE T, 1 HHHE T T HH

HHEHE HHE 1 TR T T gob. HHEHTE HHHTHTTHE AT T HHE T P
continue HHHHHHHHHE.

call boot(0)

THHHHE HH # THIEHE THIET TR TR T T THEHRAE SRR, syno() Hit T, HiH
THHHHHHH, HH HIHHT AL, TR 15 HHE TR T R AR HH
THHT THHHHHT T THET TR, HEHEE T HE R TR TR T TR HEHAH R

call cpu_reset()

FHHHE HHF TR R R B TRATR TR HAHRAR B HHHE 3 HARAR T
I,

HHE HH HHHE # HEHHE T ST, T
hep
T HHE THATHET ST T 1 T T (4 TR i i

THHE # THHHHHHTHE A, AR TR 15 #1715 HHRAE HHE TR R
THHHHE THHHHHHRAHHRA T TR,

10.5. FHHEHHET FHETHTH THHHETHPHAT R (R

IR B TEE THHE TREAHTRR PR AR 2.2, T 0 1 R 1 e it
HH.
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HRHH 10, HHEHHE SRR

HHHE HHHE HHHHHI R TemOte debUQUiNg #HH # HitH HHHHE. HHHHE HHE HHHHE S
B HHHHHHE HHHHHHHHNE HHHHHE 1 HHHHHE HHHHE. S 1 HHHHHE HHHHHHH S
HHHHHS, HHHHE S AL S HEEEHHHHE S SO HEAEHEHE, A HHOF HEOEHE MR HHMMEAEHE
FHHHHHHHE HHHHHHHNE, TS HHHE HHHE HHHHHIE, T 1 HHEE 110 HHAEH SR A
HHHE L T EEHHE HEHE S, HEEEHE S HELCLEAEHE HHE HEHE S HEACHEOESHE FHAEAEAEAEAERE A A
HHHHE B M HHE ) S B HEAEHEHE THAEAEAEAEHE (O HHHMEEEH 1 S R
HHHHHHHI)

RS BRI HAHRRT TR BRI HH R R confiq - #HF HERHIHHHE HHHE HHH -
FHIHHHHHE T, HH HHHAHHHHE HH R HHHE, B makeoptions DEBUG=-g ## ## #H#H
HERHHFHRTRIH. B IR, R DDB B TR, B R
BRI, B R 6 SRR TR, HHE HE H SRR SRR B i
R B T AT R, HHAHR T SRR TR HT A Soip-x, HH6 TR
FHE TR B - BRI RS BRI G TR B H R R B B T
R OBOR B 11 THHT THIFHTE HHFRRTRT T TR TR BT T T R H T
HHHHI(A) HHHE HTHHHHHHHHR HHEHH T T A HH T AR, HHH, 1
R HHHRTRIAT, B HHE HH HHRRR TR T B BRI HHHRR, HHE R gdb:

% kgdb kernel

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

under certain conditions; type -"show copying" to see the conditions.
Thereis absolutely no warranty for GDB; type -"show warranty" for details.
GDB 4.16 (i386-unknown-freebsd),

Copyright 1996 Free Software Foundation, Inc...

(kgdb)

FHHHHHHHEE T HHHHE HHHHHHHI S (M HHHE HHHH S 1
HHHE )

(kgdb) target remote-/dev/cuau0

THHHHHE HHEHHT), HHHHE

Debugger("Boot flags requested debugger")

Stopped at Debugger+0x35: movb $0, edata+0x51bc
db> gdb

HHHE HHHHE HHHHEH A

Next trap will enter GDB remote protocol mode

FHHHHE HHHH HEHE HHRE Qdb, R HEHHT T T HEHHHR HERHR HERRH HH R
THE HHHHHE HiE TR 1 HHEHE A, R T s (). THEHE HEHEHHE HHH
FHHHE HHE HHHHE TR HEHHEE HHE TR R

Remote debugging using -/dev/cuau0

Debugger (msg=0xf01b0383 -"Boot flags requested debugger")
at -../../i386/i386/db_interface.c:257
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I # R

(kgdb)

THHT HiHE THHTE HIHHTE R TR AT T TR, PR R
THE HHHH HHHHHH, HHHHHHHE HH THE T HEHHHE R TR (R TR T
THHHHHHHH THHHHHE HHHE S TR SHHHHE ), .

10.6. HHHHHTHAT # THEREHAE A

THHHHE HHE THHEHTE H TR T 1 TR T R THEHHRHHAH
THHHHHHE HHTHHH TR HHE TR TR TR TR HH TR TR
(HHHHHHE HHHHE HHHHHHHHE THHHE THHHHEE, HHEHH A -0 HH HHH Boot: HHHHHHT) , HHH HHE
THE H HHTHHHTHE HHTHRHHE TR TR TR TR HHEHE. HHEE BT HH R R
THHHHHHE HIHHHR, HHHRHHHH H R R

10.7. HHHHHHTHAE HHAHRART

THHT HiHE HIHHHHHEH HHEHHPHHE TR, HH TR HHRA R HHEH -
HHHE HHHHHHE . HH THHHERA 1B T A T T, ()
THE HHHHHHHHH THEHHE. THEHHHRAE HHHE HHRH 5 s THIFE trace THEE HIRBHHHRHHE AP HH
HHHE HHHHH.

THE HHHHHHH, THEHHRAHE HHHEE TREHHRH SRR, HHE HRAHR TR -
THHHHHT HHHHEHE HEE TR TP THEHE # R SRR T TR HH TR HHE
THHHHHHHHE R

makeoptions DEBUG=-g

options INVARIANTS

options INVARIANT_SUPPORT
options WITNESS

options DEBUG_LOCKS
options DEBUG_VFS_LOCKS
options DIAGNOSTIC

THE T T T HHEHE, HHEHE 1 T ST, T T HHE HHH -
HHHE Hit HEFE ps TR, TR TR #EE show popu, show alpcpu, show locks,
show dllocks, show lockedvnods ### dltrace.

i AR TR SRR T AR R, ## thread thread-id ##
R HIE HHHE HFRRRS BT, B 0 1 SRR R where,

10.8. HHEHHT (HHRFHATHAT [HEH e

HHHHHI(A) #it # HHH AR HERHHHT HHTHHH R AR AR
RS HHRRRHE B T TR R T TR HAHRRRT B i 1 At
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HRHH 10, HHEHHE SRR

HHE H HIHHHHE HE TR, THEE T HHE SRR SRR, THE TR THEEHRE HHE R
FHHHHHHTHE, HHRHHHRAH R ® HIHHHHE. HIHHHHHAHE, TR AR
s R ()

® (HHHHL394) HHHH HHHHHHHHHHE HH THHHHE HH HHHE T
THHHE THHHHHHE TR SR T TR TR, TR HRAEHE SR A HH T
THHHHHHHATE H THEHHRHHRAH, RSP TR HRAE HHEE SRR TR HEEE
HHHHHI(A) HHHHHHHHE HHHHHHE SRR T 1 S, AR i
THHHHHE HHE HHHHHE HHHHEHHE HHEHHH T, THHE (L) HHHHHHE H R T
THHHE HIHE HHHFH HHRHRE.

® HHEHHHHH HHHE T THEHHFHE THE TR HEHPHRAHE HRAE TR
THHHHE THHHHE TR HHFHREE, TR R SRR T H TR TR R

10.8.1.1. #HHHHHHH

® HHH HHHH HIFHHRAT H1 T R SRR

HHE HHHHHHT

® HHH HHHH THHHHHA THE AR B target machine:

o FHEHE HHHHT HHTHE HHHHHE A doons, doons_crom #iH# firewire. Doons #HAEHHHE Hit HiHHHE—
THEHHE HHHHT HHHE . 13 doons crom #H firewire, HHHHHEH T 1 .

o THHHE HIHHT HTHHHHE THAT HHE TR HH TR b firewirephydma enable=1 ##
/boot/loader.conf.

o THHT HHTHHHHE THHE R,

o HH#H# doons gdb=1 ## /boot/loader.conf #H HiH Hith HHH HHHH

o FHEHHHE deons HE [etclttys.

o HIHHHHHHHHE, HHE  HHHH doons W HHE HHEF HHEHAHEHEHE AR,
hw firewire.dcons _crom.force console=1 ## |oader.conf.

HHE HHHHH

® HiHH HHH HHHHHHHE HHE () #H #386 #H #HH64.

#### LOADER_FIREWIRE_SUPPORT=YES ## letc/make.conf ##H HHHHHHHET HHHEH(8):

# cd -/sys/boot/i386 & & makeclean & & make & & makeingall

T HHEHHEE THEHHHA) 1 1 TR TR SRR, ##H boot_multicons="YES" ## /boot/
|oader.conf.

THHHE HHH H THHETE TR AR # HHEH HHRH R T
HHHHHH.
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device dcons

device dcons_crom

options KDB

options DDB

options GDB
optionsALT_BREAK_TO_DEBUGGER

HHHE # HiHAH Iboot/|oader.conf HHHHHE THHHHIH.

dcons_crom_load="Y ES"

dcons_gdb=1

boot_multicons="YES"
hw.firewire.phydma_enable=1
hw.firewire.dcons_crom.force_console=1

® HH HHTHH HRATRAT H1 TR T R

® HHHHTHE Hit HiH HHEHHE T H#HHE host machine:

# kldload firewire

HHHHE HHE HHH HIHOA (HHH HHHHHRHAE O4 1t HHHHHHHHHT) #HE ® tHHHH -
HHHHHHHE, HiH THHE () HH dmesy #H HHHHE HHE HIHOA i THHE HHHHHE HHHHHHHE

HHH HHHHHRR(S), HHH:

# dconschat --e W --br -G 12345 --t 00-11-22-33-44-55-66-77

THHE HHHHHHHHHE HHHE HHHHHHHHHHE HHH T () #HE HEHHHHE

#. TR

# HitHH+# HHHE HIHHH

# HiHHH+H HHHHH THHHHH

# HiHHHH HERIHHH R

TR AT 1 107 TR THATH (L) T SRR AR
kogdb --r -:12345kernd

10.8.1.3. #HH#H HiHHHHH HiHHE

HHHHE Hit HHHHE HHHEHE T

HHE HHHH TR HHRAHR H R R
HHHHHRHA.

# conscontrol deletettyd0  # serial console
# conscontrol delete consolectl # video/keyboard
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HRHH 10, HHEHHE SRR

THHHHE HHHEHE 11 PR A (L), HHHE TR 1 A T 1 A
emacs.

(setq gud-gdba-command-name-" kgdb --a--a--a--r -:12345")

(setq gdb-many-windowst)

(xterm-mouse-mode 1)

M-x gdba

HHH HiH #HH (devel/ddd):
# remote serial protocol
LANG=C ddd ---debugger kgdb --r -:12345 kernel

# live core debug
LANG=C ddd ---debugger kgdb kernel -/dev/fwmem0.2

10.8.2. #HiHHH HHHE HiH

THE HHH HHHHHHHH A THHE (L) T A (Qevimem HHH THEHE HEHHHHE, T THE
THHHE THHHE HH TR TR, TR HHHE P A 5 dmesy -a, #H#
HHHHHI(A) HHHAHH THHHRRA THHHE .

10.8.2.1. HHHHE HEHHE HHHHE HHH}
HH B Q) B B
HHH D) HAE HEU S S

# dconschat -1

THIHH # THHHHH(L) HHHHHE T 1 T R

# dconschat --1 --M vmcore XX

FHIEHE FHHHATE HEHRAHR 1

# fweontrol --m target_eui64
# kgdb ker nél -/dev/fwmem0.2

10.0. FHEHFHFHT tHE THEHFRT HERRRRE T Rt

THHHE HIHHHHHE THAHHHE 1 P R 5 R TR R HHE
HHHHHRAHHE

o options KDB: #HHHHHHHE Hit HHE HHHHHE THHHHHHHE HHHAHHAHE. HEHH-HE #H options DDB
HHHE optionsGDB. HHHHHHE Hit Hi HHHHHHHHHFHT HHHHHHHE. HiE HHHHHAHE, T THEHRA
THE THHHHHHE H T THEHHREE TR TR,

* options KDB_UNATTENDED: #HHHHHHE it HiHHHHIE H#HiHHHE # #H# debug.debugger_on panic
FHHHHHE O, HHHHEH P T HHHE TR TR A, #H# options
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R HH HEHHA HHIHR T R
HiHH

KDB ## #HH HHHHHHHHE THIEH HHE HHHEHE, HHE TR T HHRHRAHA R
THE THHHHE, THHHE THE T HHTRAHHRT HHHE T HHREHE, HHE TR SRR
THHHE HiHE HHHHAHHEE A options KDB_UNATTENDED ## HHHHHHH 1HE. 1 HH tHHHH ##
THHHHE HHHH HHTHIHE TR HHRAHHE HHHRH TR TR HHHE R TR TR
THHHH Hi HHTHIH HHHPHE HHHAHHE R TR SRR HHE TREARARA, 1R
HHHHHE.

o options KDB_TRACE: #HHHHHE HHH HHHHHHHE HHHHHE #H H#H debugtrace on panic HEHHHE #H 1,
HHHHHE THATHEH TR (i AT AR T 1 R e #
THEHHE, HHHHHRHHHRE 11 HHEAHRE #EE options KDB_UNATTENDED, #HHE 11 1 HtHHHHE
T T HHHHHE TR AR 5 1 TR T T i
HHEHHE THEHHRAHT TH T

* options DDB: HAFHATRT THE SRR 1 11 RIRAHREE SRR, THH. S et
IR T THT TR T TR AT R SRR T 1T THATREE f, iR
I HHRATR AT SHRARaE, ARAE 11 s R, T i
RS ST T TR BT TR TRAHH R AR 1 1 (AT it
T T BIHE THE SRR 3F T BHRAT 1 S TR ST e, it
IR A TR SRR A T HHT TR 1 S . S T e T i —
T THEHAERTRT TR TR TR TR AT SRR SRR AT SR 11 options KDB.

* options GDB: HHHHIHHT HH HHHHHHHE HiH H HHHHHRAE THEHHRA, T, HHRHEE I AR
I HIRHHHE TR T AR, THAH T AR HE SRR, H R -
HHHHHE 1 TR TR HHE A TR R, TR 1 R 1 TR T
T THAHHHHHRE T TR TR PR, T 1 R HHR
HHHHH THEHHHRHR T AR SR HHRHHRA SRR, HH AR R
THHHHRHT HHH HRHHRAT HHE HHRAHR. 1 T R TR, HHH HRRHRAT R
THHHH T THAFHHTE THEHRE 1 R TR R, T 1 TR i TR
FHHHHRHHR HH TR HA T 1 THEHR HH TR HHHR SR AR options KDB.

* options BREAK_TO_DEBUGGER, optionsALT_BREAK_TO_DEBUGGER: #HH#H#H # HitHHE HtHHH
HHE HHEHHHHETHH ST T T ST HHE AT T fHE T T
HHHHEHHE # HHHEHE, T £ 1 TR HHHE T T T TR 1 T
T HHHTHHETHE, 1 TR HHEHHE HHHTHETHHHE HHE 1 T T
HHHHE T HHE AT T HHHE ST, T R TR
HHHHEHE HHETE HHHHH $HE 1 TR T

o optionsINVARIANTS: HHHHHHH HiHHE HHE HHEHHHE H HHHHE HHHHER R SRR
BRI B HIERR, BRI BT (R T PR 1 BRI TR A —
B HHE B HHTHHRRR B TR TRIRRRRL. HHAH BT 1 1 R,
B R B BRI G B BRI, TR T R HHR BT R A —
HHHE, T TR R TR HE BRI SR HH T R
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HRHH 10, HHEHHE SRR

THHHHH HHH HHHHHRHHE HRHHE, HERAHHE T R A HERAH TR
THHT THHHHHHTHE HEHE PR SRR, SR TR R A R TR
THHHE HEHHHHHE HHE HHTRAHHRE. TR A AR optionsINVARIANT_SUPPORT.

* optionsINVARIANT_SUPPORT: H#HH#H Hit #iHt HitHH HHHHHFHHE HE optionsINVARIANTS #iHHHH#HH#
A HEH TR T TR HHH BRAH R,

*  OPtONSWITNESS: #HHH#H HHHHHH HHHHHRHHE HIHHHHRE T R TR R
THHH, T HHE HHE AR HHEE R SRR SR R
THHHHE 1 HHHHHHR HHH HHHH R TR, HAH TR HH TR T R
THHE HHHHHE (THHHHHRAE THE THHHHHHHE) . $HEH AR TR, R 5 R
THHHHE TR HFHHHRA T TR, PR TR AR TR R
THHHE THHHHHHHE. THEHHHAE T AR R A show locks, show witness ##H##
show alllocks #HF HHIHHHHFE. HHHE HHHI HRAHHE HH R AR
THHHE, HEHHHEE HHHE TR AR AR TR H# optionsWITNESS_SKIPSPIN.
THHHHHHHE HHHHHHHHHHRE THHE PR ().

* optionsWITNESS SKIPSPIN: #HHHHHHHHE HHHHHHHIF HHHHHHIE HH HHHHARAE HHH R
B, B R A 1 AR TR TR 117 7 SRR, #H
R HRTRIHT HHHHE HHHR, HHH HRR P SRR HHHR R
HHHEHHHE HHHHE HHEHHE, THAHE R THRRHH## ## options WITNESS,

* options WITNESS KDB: H#HHHH HHH HiHHHHHE HHEHE ## #H debugwitnesskdo HHEHHH H## 1,
FHHHHE FHRATR TR HIE HART HH HRHARAT R 1 HRAT R SR 1
RS, PR T TR HHEHRER TR HH TR A #7 options
WITNESS.

* options SOCKBUF_DEBUG. #HH#HHHHE HIHHHHHHHE THHHHHHH HHHHHHHEHH -
THHHHHE THEHHHRH, THEHH 1R T TR TR SRR TR HHRH HHEE 1
THHHHHHHHIT 11 TR HHHEHHPH TR T TR HHE SRR
THHHHHE HHHFHHRAHHRH HHEHHR R TR, HHHE T SR T R
HHE THHHHHT HHHHHE R

* optionsDEBUG_VFS L OCKS: #HHHE HHHH HHHHHHHHIH HHHHH HHHE TR T
TIHHHRAR THAT R T SRR A #1 show lockedvnods #4F #1111
THFHHRT T 7 SRR AR AR

* optionsDEBUG _MEMGUARD: # HHEHHHHHHHHT Hith Hit HHHHHH(O) HHHHHET HHHHHHT
HHEHE HHHHE HHHHE THHE 1 THE T T T T AT
FHEHHE HHHE. HHEHHHHE HHE T H AR ().t tHHHHHE HHE 1 S
THETHHHHHHHI T, 1 T S 1 T HEHHH A
FHEHHHHE HHHHE.

o optionsDIAGNOSTIC: HHHHHHH HHHHHHHHIHHE, HHHE B TR TR
HHHHHE #1 options INVARIANTS.
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HaAAHH 1. 780 HARHHTHH
HHAHHHHT AR

This chapter was written by G. Adam Stanislav <adam@redprince.net>.

11.1. sttt

R T T TR SRR, 1 TR TR R 3 #
IR,

THE THHHHHH, 1 THEHHEHHRAE HE AL THEE T R T 1 TR

THE, HHHHHHHEH, T H THEHHRHE T TR HH TR HHPHRAHE HHEHHRH
THHHHHT HiE HE HRHHHEH HH

HHE TR TR, 1 HHRE HHHE AR TR SRR 1
THIHHH HIHHHE HHHE HHHPHHHE A TR TR A HEHE?

HHE HHEH T 1 T SHRAT TR R IHET AR S THET BIRETHEE R

THHHE HIHHHHHE THHH HHE TR HHHE TR T TR TR TR T R
HIHHHHHHA TR THHHE (TR SRR TR T SR TR,
THHHHHHE HHTHHHE HHE HH TR TR, HHE T TR TR # HERAHR A,
# R S R SRR S ] R R S A S
THHHHHTH THE HTHEHHRT, HHHE R AR TR HHRA TR R -
THHHHE THHTE HHTRHHHE AT HHE TR

it # 200042001 #. #HHEH HEFHHHAHH, T HEHHH TR

11.2. #H# tHHH
11.2.1. 4 HEHHH R

THHE T ST T S SRR AT TR SRR (1 A A,
TR BHHT SR SRR SRR T (T i S .

THHE HHHH HHHHHHHHHE TR HH T T, (L), R


mailto:adam@redprince.net
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http://www.int80h.org/cgi-bin/isbn?isbn=0471375233
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HiHE B

THHE HHHHHE 1HE [HHHIHHHHHHHHHHHH, T THHHE THHE THEHHE SHEHHHE, i T
HHE HEHHE HE R HERHHHRHE TR HHHE T R SRR T R R
THHHHHHTHAE, THHTE HIE HRAHHRA R

IR FERATHAT AT TR TRATHE SHHRAT A A s e -
HHHT FH THERTRATE T TR R HETRHET T T T AT 15 .
T, THETHAH, TR T, L T T 0T et 16,

11.2.2. ##H# HHHAH

FHHTE THAHHFT 1 HH HEHHHHRAH, T A RS, HHE R R
HHE TR HRA.

FHEE HHEHFFEE 1I(L) HHHEHE SRS HHHE S, JHE S T S T TR
R TR HEHRHH.

11.3. HHHHHE HHHHH
11.3. 1. HHHT B TR

THE HHHHHHH, HHE TR TR TR AR AR SR, TR
FHHTE TR HI HHHRHHE AP 080N, 11 H TR T TR TR TR
HHHHE HRHEHE int 80N, FHAHHRE HHHEH THEAARAE int 80n THAHHAFHHE.

R HHHRRRIH B T R, FH TR BRI (i ® HiH-

IR HHE T SRR HIE R B R

HHE THAHHFH HRAHHRA HHREH (R 157 T AR TR R, T R T #
I

kernel:
int 80h ; Call kernel
ret

open:
push dword mode
push dword flags
push dword path
mov eaX, 5

call kernel

add esp, byte 12
ret

IR H1E 1 BRI TR T R (R T SRR T H B T 1R T R 4

RIS, 7 HR B TR BRI HIE T HHRR SRR
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHTE TR HTRHHHE THEHHRHHR T R T TREHHRE. HHH R SRR
FHHHHHH 1 calllret HHFHHHHHHRHL. 1HE HH HHRAHPH B pUshHRE 1 HIFREE R

open:
push dword mode

push dword flags

push dword path

mov eax, 5

push eax ; Or any other dword
int 80h

add esp, byte 16

FHHE D HHHHE 11} HHTHE HEFRHHE HH EAX TR HHEHERRHHE AR, H R open.

11.3.2. HHHHHHHHHT HIFHHHHE HHERHHAHHH

THHERRAT B T RTRATREEE BHHHRAHE BT, 1R A (i S 1 e

THHHHHHE, HiHE HHRHTHRE TR A TR T EAX. HHE HHETHRHTHRAHE, HHRAHH,
HHHHHH THE HHH HHHE I #H EBX, ECX, EDX, ES|, EDI, EBP:

open:

mov eax, 5
mov ebx, path
mov ecx, flags
mov edx, mode
int 80h

I HHHHR SRR TR R R T B R
R BRI push T SRR, R pop HHHHE THREHRE. HHEHRE TR HHHE HHH SR
I, TR, A B T R

HHE HHH 11 HHHRAR THEE HERRHE THEARAR, T TR TR T SRR HRAE HRE 3
FHHHHE TR TR HH HHRRE R R, T HHHEE HH R TR

% branddf --t Linux filename

11.3.3. #HHHHH? HHHHHHHHHHTE HEFHHH HHE

RERHHHHE T BRI, TR B R PRI HHHRTRIA T TR, i
R T TR T SRR B T 0 T HAH T BRI B A AT
RIS TR T TR TR R
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A IR

THE T TR H HHHRHHE R TR A TR T R T TR, T HHH TR
THHHHE HIHHT HHE TR HHHE TR TR T HRHHIH H T HHRERA. # R R
THHT HHHE THHT HHH THEHHREHRE T TR TR SRR TR R

11.3.4. #HHE HiHHHHHT

T BT THHE THERRAT TRAT BRAH SRR A (it R, AR 1 e 167 EAX.
THETHERRAT, T ST 1 SHHE T T SR 1.

11.3.4.1. ### syscalls ##H#
HHHTE TR T HRAH 1 syscalls. |ocate syscalls RIFHHE THIEHE RIRAT 1HE BT TR AT

HHHERIRAT, T SRR AT AR BIHAT syscellsmedter.

sclsyskern/syscallsmaster. HH HitE HHHHE $HE HHHH HHHE R HHEHEHHE SRR
HHHHHE HHHHHHHHE HHEHE, HEHE lussrclsysi386/linux/syscalls master.

@
HHHE HHHH HH BRI T TR B SRR R -
HHHFFHHHR, HHHH HHHHRRA HHHE R SRR H T
HHHHRRHHTE.

syscellsmaster HHHHHHHHT Hith THHT HHHE 1HE HEHIE R

0 STD NOHIDE { int nosys(void); -} syscall nosys argsint

1 STD NOHIDE { void exit(int rval); -} exit rexit_args void

2 STD POSIX { int fork(void); -}

3 STD POSIX { ssize t read(int fd, void *buf, size t nbyte); -}

4 STD POSIX { ssize_t write(int fd, const void *buf, size t nbyte); -}
5 STD POSIX { int open(char *path, int flags, int mode); -}

6 STD POSIX { int close(int fd); -}

€tc...

THE HHE HHT THEHHHRAHE SR TR HRE TR R TR 1 EAX.

THHE T T T T AT 1 push, #EHE #HEE pushift from right
to left.

THHE THHHHHAE, HiE open H# HEHHHE, Hit HHHHHE HH push #H mode HHHHHE, HHHE flags, THHHE T TR
HHE HHHHHE HHH path #iF HHEHTHE.
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

11.4. sHfHE tHERR

B HHHHHHE TR HRHHE HEHE TR TR HHHE THE TR HHRE 1 HHE T R TR HHH TR
THE 3 HHHHHE THEE HIRAE HHRHHAH THE 1 HHHE HHEHE, HHE SRR HHE TR TR

THHHHHHHHAHHE, THEE (AR HHRAHE THE TR HHE 1 R SRR A T
THHHHE, HIHHHHE THETHHHRE RSP, A TR SRR, HH

11.4.1. #H# tHHHH
HHHE TR TR HH TR T TR HHHHHE SRR R R R

I 2, HHHHHEHHHE HHE HHHHHR S,
THHE HHHHHHHE, HHHH(2) HiHHE

HHE HHHHAHHAHR, open() HHEFHHH # HIHHHHHRAHRE HRAAA, R #
FHHHE HIFHHHFHE. 1 HHRAA - 1 TR, T R arno #HE HHH -
HHHHE HiHE .

HHHE THEHHHHHE THEAHHHHE HHHHAE HHE arno HEHE HEHE 1 # HHH 17

HHHHH

HHHE THHHHHHHHRHE THHHAHHR T HHREE R SRR 3
HHHHHHHE. T HHHHHET R TR R R
HHt THHHHHHHRA.

11.4.2. #HHHHH HHH HHH T HHHRR?

THHHHHHHHHHHRE, # HHHHHRE. . TR TR THEHH HHHH EAX, T HHE R #
THHHE HHHHE THE THEHHE, HHHE TR TR H R HHH T TR TR TR, 15 15 R
THHT HHHE THHHHFT HHHHEE HHE EAX. 11 HH HEHE THEHE, T T TR SRR,

HHHHH

H THE HHTHHT 1 T THEHHET HEHEE HEHEE HRAHRE HHE R H## EDXC
SYS fork. HHH HHHHHHT H HHHHE TR HHHE TR EAX. THHEE # HHE 5
HHHHHE THHH THEH HHE .
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HHHH HE erno?

HH
Tt THHE HIHHRH TR HEHE THERAT HHEE T PR R,
HHHHTE HHHHH THEH HHE TR T TR A R

11.4.3. HHtHtHt ## errno?

THHHHE THHHHHHE, TR HHRHE HRAE TR T EAX, T TR HERHHHR HHE R
THHHHHT HHHHIT HHHHFHRAE R

THHHE THHHHE HIHHHHHRE HHEH. H7 B HHE TR, T 1 TR . 1 HRHH
THE HHE HHTHHT, THEHHE T HHE TR SR HH TR R TR SR

11.4.4. HHHHHHHHHHHE HiE HHHHH HHAHRH

R HHHHHE T TR THARHHHE BRI SRR, 1 cary flag # HHHHHHHH
R, HHH HHH HHR.

HHHEE BIRATHE BIRE AL THETRAT L, ST A T 1 EAX IHE AR A
HHHHHAHHE, #4., -ermo.

11.5. HHHEAHREHT THRHAAART A

THHEIRAHAE T HRRATRTREE (e 1 T (T SRR 1 AT BRA. 1,
THERTHT THHAHTRAT ST R T SRR SRR 1 AT, -
TR T BT 1 AT TR SR AT F TR AR TR 1 i e —
THEHE RERE R AR SR AR TR 1 ® A TR

FHE FHE HAHE T R TR HHRE T SR TR HIRE A T R HHHRHRAT TR,
FHHHHE TRAHHHATRE, B HHR HH R TR

THHHHHHHE TR HHHH (HHHHE THE THHHHH R R HHHHHRR ).

11.5.1. HHHHHH HHHE THEHHHHE S

THHTE HHTHFHH 1 TR HH HHRE TR HEHRHRE T TR THEHHRA HH R TR,
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?

THIHHHHE HHEHHE THEE HHHE AR THEAHHHHRRT TR A SRR R -
HHHAE

11.5.2. (AT T TR A

THIHHE, HHH HHHHHHHE THHHHHRRASE, THHE THHE TR AR (T ermo HHHEHHHE) HHit 1 -
THEHHHH HHH HHHAARE
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FHHEFHHH HHHE HHHR R S

stc
ret

%else

%macro system O
int 80h
%endmacro

Yoendif

11.5.3. HHHHHH HHHHE HHEHH HHHEFHHRH

THEE SR B R T PR AT TR TR R AT R R AT TR T —
THEE BIRF ST, SHTH AT, S P AR A i SRR ey 1 i —
.

THE T R, HHHE HIRE HH HEH HH AR R R TR SRR
THHTE TR, HHE R TR HHRHR. AR, A TR T HHRE TR
THHHHE THAHHE THAH TR A (AR, T THETRE HR T TR AR T
TR HRHHHRAT 1 HREE R

11.5.4. #HHHH # HHHHHH

THHT HiHE HHTHHE HHRHHHPHRAE HRAHHE AL SR HREE SRR TR # -
THHHHE HiE HHHHHTE TR, TR R PR PR, 3 HREHHR T
THHHHE, HEHE THHE TP HEHEHHRHH R AR SRR

THE HHEHE FHARHHAL, HHHHE ST (R (F5 (R, 1 S T T -
FHHHHHHS HHHHHHH AT TR T (R A S, f 8 et
IR HH R AR, T R 3R EAX 11 TR T R TR 3
HHE HHHHE S, HIHHE R TR 1 HHE HHHE HHHRE, HIE T R -
R THEHHHHR TR T TR AR R R TR

sys.open:
sys.close:
[etc...]

int 80h
ret

FHHHH TR HHHHHHRS TR TR HHHHE SRR HHHRH. TR TR R T
T HHHHH TR HHH R B TR 1 R

sys.exit:

sys.close:

[etc... one-parameter functions]
push ebx

mov ebx, [esp+12]
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

int 80h

pop ebx
jmp sys.return

sys.return:
or eax, eax
jssys.err
cle

ret

sys.er:
neg eax
stc
ret

FHHT HETHRHAHHR R T AR AR T SRR 1 TR 1
TR # HRHHRAE HER HHRE T TR . 1 1 TR TR
FHHE, HH TR TR T HIHRHET TR TR R H 10 T TR i
FHHEHE HEHE TR TR HEHARAT AR T, 1 TRt A R
T HHHRH THIEFHE. HH TRAHHARAT 1 TR SRR HI H R 3 H HH
THHHE HHH PR H HHR TR, TR A HHRT TR, 1 R R
H T HHHAHHE THAAHR SRR T R

THE HiHE HH THHEE THEHE THEE THEHE B HHRHE 1 HHRAHE, THEE THEE R HRAH T
THHHHHT HHHAE HiE 1 PR SR SRAHHEH HHHAE TR T T
THHHHHHE. HIHHE, HHH, HHE R R HE T R 1 A TR A
HHHHE HIFHTE HHHE BT

11.5.5. #HHHH #H HHHHHH

FHHT HHHHHTE HHHRE HH H R T, SR TR TR

R B TR AR B HHERRT TR # B TR HHE. R
R (TR B B AR, B S SRR T HAHRRT B T T
R B TR TR

@
FHHHT THE AT TR 10 T BT SRR AT . #
FHIAT THHRE T SRR I systemine, #HE THHE 1 1 BIRHHRATR 7
FHHHTE THHRE I I ST .

B BRI HEE syseminc #7F BHRAHAHHHHRE THIH THIFHHR THAHAE R
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THE HHHFE, THHHHE THE HHHHE TR THEEHR T TR R systemine. #HF #HHEH THHE IR 17
HHE HHE HHTHAHHE TR TR

11.6. #HH HREHE IHEHEHRT

THE HHHE HEHE TR TR HHE TR THATHE, T SR TR, R

1: %include 'system.inc'

2:

3: section .data

4: hello db 'Hello, World!", 0Ah
5: hbytes equ $-hello

6:
7: section .text

8: global _start

9. dtart:

10: push dword hbytes
11: push dword hello
12: push dword stdout
13: sys.write

14:

15: push dword O

16: sys.exit

THIHTE THE THEHE THE AT T L ST S SRR, T T, Tt i it
sysdem.inc.

T 30D HHH HHE HHHE T 3 HIHHEHE HHE A SRR, HHH A
T HHHEHH HHHHHHE, R TR T SR (OAN). HHHHE D HHHHHAE # R
T FERAHRHTHT SR TR THE 1 TR T T 4 7 i,

THHHHE THLO HHHHHHE T HHHH. HHHH A AR T elf HHEHE HHHHHHE
THHHHHHHHR R, T HHHHHHHHE TR T TR 1 T R T Sart (HH,

A 10#13 HiH HiHE HHHAHH HE HHHHE hbytes HHHHHE H# #1HE hello #HHHHHHE #1 sdout.

A 1SH10 i HH HIHHEAE HE HHH HHH THERHH SR HEE R HEHE 37 0. #Hi#
SYS exit HHHHHHHT HITHHHTE HHTHHHHE, HE TR HHHE TR TR

@
Hit HiH HHHAE HHH HHHHHR) HHHHE HEHHHR HHHHRHHHT HHHRT
THHHHHHHRS, THEE HH HH THEHE TP R
THHHHHHH. THHTE T HEHFH HHHE T HERAHE R SR R,
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HEHHHEAHHHH HH T

HHHE T HHHRHHHE THE 1 THEHE R SO, HHHHE TR HE HHE TR
HHHHHE, HiE H# THEHHRE THEHHRH, $HE 15 AR TR, 157 TR
HHHH T THEHHRHE THEHHRH. HHEH T T, 17 R HHE HRE
Hit THHHHHE HHH.

11.6.1. HHHHHHHHHT HHH HHH

THHHE HHHE HHHHE (HHHHHHE HHHE T ) HHEHH R, T 1 T
hello.asm. ##H HHHHE T i THEHHRH .

11.6.1.1. HHHHHHHHH HHHH
HHE HHH HHE HHHE HHHH I, HHHE

% su

Password:your root password
# cd -Jugr/portsdevel/nasm

# makeingall

# exit

%

HHHE HHH HHHH makeingtall clean HHHHHHHE HE HHH# make indall # HHE HiE HH HiHHE 1HE HAE#H
HHHHE HIHHHH A

THHHHHT THEE, HIHHHHHE HRHTE AR AR A TR TR, HH T
THE, HHHE HTHEHR THE 1 .

HHH#H
Hit FHIHTE HETHIHT H TR IR, HHH HEHE T TR S
HHHHE T HHHE B TR HHH HH HH HHHHR HHAHA TR,

THHT HHH THHT HHTTHAHHRE, TR, T R

% nasm --f df hello.asm
% |d --s--ohellohdlo.o
% /hello

Hello, World!

%

11.7. HHHHHH} HHEHO HHHHHH

R Stdlin, FHEHRERIHAHE HIE HHHHRR, S BRI HHE R #3 sdout.
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?

HHE THHHE HHHHHEHE, T THEHH HHHHRRAE 3 R HHEHHTH, SRR i HHR
sidin #H HHHHE #H Sdout. HHHE THEHHHE HHHEE HHEHHHHE THEHE T T T i i #
THHHHHHHHHHT HHHHHE THERHHHHE HH# T AR

HHE AT PR THEREEET 77 THHEHEE T SR AR hex, 7T THERAFHE 1111 16 tHERARAEHR
HHHHEHHE 1HE HTHHARAHH HHHHE. TR HHE AR 1 3 HHHRR SRR 3 T
HHHE HHHE HEHHEE T HHRE. HHHE T HHH TR TR SRR TR TR
O. HHHE Hit HHHHH THE HHHHE HHHHE HHH 1 T S (HHHE R R T
THHHHE THE HHH HHHH THHE HHHHHE) . HHHE T 1 T .
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THHTE HHHHE HHTHHHH THEHHFH T T THEHHE TR R, HHRHHHR R 5 #

HHE T THHE BT, HE BERE S SRATREE T R AR R TR sding THER S THE I
HHHE THATRT AT T R0 buffer. T SERTRETE SRR SHE AR $HE ST THAHE THT EAX.
HHHERE L G 1 SERRET TR 1 SRR, TH9E O, THEHE 1HE HHHHE B SR 1 .
THHERIRAIS, THE HHHAE B THEREE 1 BAX. B 36F /1 O, 1t THIRH IH1 done, THETRIHIATAT 11
IR

N
HHHE TR HHHE, 1 HR TR TR SRR # H#
HHHAH THRAHHRAH 1 T

FHHE TR AT FHRAH T R A 1 buffer T EAX, # AIRATRIHEH
I AL, HHHAHE TR AT TR AT S 1 EAX THE HHHRAT. (AT I B s
HHE EDX HHHHHHE Hit THIHE H THHAHHHE THIE HHHTHHE HHHE TR (TR R
FHHT HHHHRAT THHRE T S B B T 1 B TR R 7 AT .

THHTHE, T HHH HHE TR HHEHHHET HHHE I R HH R TR, HA., HHE TR
THHHHHHE THHHHHE THHE THAE THEHHE HEHEE, T Sidout. 11 I THEHE HHHE 1 HH R
THE HHIH HIHHHHHE T HRAHR T HHEE

FHHHE TR R 1 R SR T, T R B BT B TR AR AL, T
T HIHHE, THET T T SRR HHRAH FRAH BRI T BT T BT,

THE HHHHH, HHH HHHE HHH HHHE HH 1 TR A hexaam, THHHE HHH THHE HHHTHHAHHAHE (2D
THHHHE HHHHHE HHH AR THHE HHHE D HHHHHE HHEHHEHE HHH AR T ).

% nasm --f ef hex.asm

% |d --s--0 hex hex.o

% /hex

Helo, World!

48 65 6C 6C 6F 2C 20 57 6F 72 6C 64 21 0A Herel come!
48 65 72 65 20 49 20 63 6F 6D 65 21 0A ~D %

S
B B A AL 1 HHHHIE) HHHHE HHHHHHH®, HitH ittt it
HHHEHLHHE HHE B HHHHE B 1 ON HHEHHHHE #HE 0D OA. #HHHE #
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?

THIEHHE HHHHHHRHHHE, HHEHHE HH OA H HHHHHRRAH].

T THE HHHAHHH HHHHE? HHH, 1HAE T, 1 7 H TR R A
TR # T HH T, T TR A HHRA HH T TR R .
HHE HHHE HIRHHHE T 1 HHRHE H HH TR TR T H R R R OAL
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HIHHIHHHHE HEHA T

jmp short -.loop

.done:
push dword O
sys.exit

HHE HHHH T HHH HHHR R CL HHHHRHHE. HHE T 1 TR BT BRI, HR
®

R HH T T AR R

THHHE THHHHE 1HE HHTHE HHEHE HHE A CL TR T T, HHTHRHERAL, TR R Joop
HHHE HHHE HF H7 HHE THHEE TR HHHEE SRR R T _Sat, HiE HHEE TR HRH
FHHE nex HHTHHT HiF 1HE HH THEHHFT HHHE H HHHE S 1 T T R T R
HHt #HH buffer.

HHHHE HiHE HHHHE THEFRAE Nex.aam HE HIFHHHF HHHR IR, HHRE

% nasm --f df hex.asm

% |d --s--0 hex hex.o

% ./hex

Hello, World!

48 65 6C 6C 6F 2C 20 57 6F 72 6C 64 21 0A
Herel comel

48 65 72 65 20 49 20 63 6F 6D 65 21 0A

D %

FHHHH HHHHHE TR HHHE TR HHHH T TR HHRRAHHRR T HHHH 3 R
THEE THHEHE THAHEEE AR S (A THE L, HEHEEE A T I HAAAE.

11.8. SR (T T S

HHE I HHHHHHR HHH HHRRAHR T AR HHH THRARE I TR
HHHEHHE HH TR THEAHHE HHE TR HHHAE SRR HHE R TR SR R
FHHHH HHHHE HHHE HH HHHE HHHH SRR

TR HHRRERE T HHRR SRR, HIE TR HE (AR 3 B HRRE 3 B 4
IR HHHTE T HHITE T HHHRR B B T HHRRRH 31 T T qdout.,

T HHHHHHE HHHHE HHHE T HHE T THEHE S T THE HEHH THEHE T HHE T
H HHEHE HiHE T T HHHH R Sdout HHHE HHHE THEHE, T T
HH HHH HHHHHHE HIHHHE HEHHE T HEHE I T, HHE HHHHH THE T HE HE
HHHHHHE THEHE, Hi HHHE T i R T T T ST i .
%include 'system.inc'

%define BUFSIZE 2048

section .data
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?




FHIHHHHHE TR HHHE A

HHE T HHH # HHHHE HEHHHH T A T A, THEAH bss. HHERE HHHHHE 1 HiEH
THHHHHHHE i HHH HEHHHRRAH I, $HH, TR, SRR 1 SRR, #H i
resh HHHHHIE H# do. HH HHHHHHE HTHHHRHT T AR TR T HHHRR AR A
HHHE T T

HHE THIEHE HHTHHAAHE TR HHHE SR T R HHH TR TR AR HH
HHHE HHHHHAHRHHE TR HEHHE, THEFHHRS, THAH TR T 5 HHHE SRR A

HHHHHHE HHHHE 7 HH R T THRARE 7 R HHEHRRAH # R
HHHH HH THIEE THEAHHHRRE. 117 TR TR AR HHH

HHE HHH ED| H#iH ES H HHEHHHHHE Hi H#HHE HHHE THEHE #7152 TR L

HHHE EBX HHH ECX Hit tHHHE HHHHE Hit HHH HHHHHEHE i HHEHHE THE HHH TR R, 3
THIHE HH THEHE HHH HHHHE THE, T T THHAE T, 1A A
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?

HHHE T HHHE T THE THEAHE HHE

HHHHE A HHHEHE S HEAEHE AL HEAEHE HEOEHE HEOEHEHEHE HHOEHE HHHSHHHE S 00 S AD,
HHHHHE 1111 S A HHHE A HHHHHHHHE TS T HHF AEACEEHE 00 HEAEHEAEHE 40341 OO AHAEAEAEEE
HHHHHE HHF S A H HHHHE S HEEE OA\. H HEHEHEHE HHHHHHE 1 AHAEAEIEHE HEAEHEREHE HHHHE > (Mt
HHHE > #HH HHHE hex.aam).
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

push edi

push dword stdout

sys.write

add esp, byte 12

sub eax, eax

sub ecx, ecx ; buffer is empty now
ret

HHHE, THH HI HHH HHE A TR

% nasm --f ef hex.asm

% Id --s--0 hex hex.o

% ./Jhex

Helo, World!

48 65 6C 6C 6F 2C 20 57 6F 72 6C 64 21 0A
Herel come!

48 65 72 65 20 49 20 63 6F 6D 65 21 0A

D %

HHHE T HHAE # CAAHHHHHE HHHAHHHHHAE, H#i #H

S
HHHHE HHHHHHHHE HHE HHHHHHHH THHHH TR TR R -
THH HHHHHHE H HRHEHRFHHRHHE P TR, TR
HHE HHHE THHHE 7 THEHHRAHE

11.8.1. #H# #Hit HHHHH # TR

HiHHHH.

O
HHHHE Hit THE 1 TR AR SR, HHHHA AR HH
HHHHHHHHHRHE THEHHAH A THAE TR TR 1
HHHHE, T HHE TR T TR HHHE TR, T TR R

THHHHE THHE HRHHHE SRR TR HHE TR 1, TR HERHHHRHRAH TR SR
THHHE THE HIHHE HHHHHE. HH TR TR, THEHE TR HEHRHEE 7 TR T TR R R
THE (H HHH HHERR HHHHHHHHEHE) . HHE T T T 1 T,

T HHHHHH, HHE T HE R HH T T T T R (8.,
THIHHHHHHIHHHE # HTHEHHHE SR . 1 T HH TR R -



HiHE 1 HEHIHT H THARHR

THHHHE, HiE HIHHHHRE # THEHHE, H A HEHRE HHE HHE R HEHE TR HHTHRHRAE.
THHHHHHT 1HE HHRH TR, T SRR R, HHHEHE T TR T TR
HHHHHE.

THHHE AR 11 SRR SRR T 15 S W e A s 19
THHT HHHRAT HHHRAT, HHE 1 R THE TR SRR T

HHHTE HHHHHTHE THEHHRHTR H7H7 R R R HHHRAHRE, HRAE
HHE HHE HHHHHE getchar 17 HERHHE THIEE THEHE, HEHE R TR, HHHRHE TR R TR TR
THHHHHHT THEHHRHE HEE THEE R HEHPH, HHE TR T TR HHR, HE TR,
HHHHHE HHE HHHH.

FHHT H THAHHAT #R 17 Ungetc() FHRHAHRHHE, T FRE TR HRAHHRE. 1 TR 1 HR
FHE HRAHRR H 3 TR TR 1 HHRAT TR R I TR TR A T T
T getchar HIFHHHAATR HHE AR 1R TR T R 1 TR AT R TR
TR TRAT BRI, R HIR HHA B 1 T R .

THHT HitHE THE HHTHEHHRHT H HHRHHH HHAE R TR T R A R
THHHHHHHHT HiE HRHE HRAE

FHHHHE 1 R HH TR HHRAH T R SRR T AT 1 EBX. #HE HiF 11 HHH,
HHE T T reed HHFHHFHRHT.

HHE 11 HH T 1 BHRRA TR, 1 37 odsh, THIFHAT BRI R FHREAE H## EBX.
HHHE \oClsh FHAHHHHHFHHIHE T HIHHRAHH TR 3

mov a, [esi]
inces

FHHT HHHHE B HAHRAHHE PR T T SR T B HRE reed #HF ARAHRE.
FHE 1 B AR HERH TR RS, T 1 R S 1 B TR R T
IR T getchar. HERAT, THE TRATRRAH HIRE TRETRRART TR R 10 TR R, HHH
FHHHR #1111 AR T R 1 ES) 1 HIHHHRAT (R 1 EBX.

ungetc:

dec esi

inc ebx
ret

FHHE, HHF TR H 1 TR TR HHH TR R TR 17 1 T
FHHTE TR 1 H FHRAE. 1 HH AT SRR T TR R R TR
FHHHE UngelC HHEFHHHE HIFRHRHTE B 3 AT, T T HHRE HERHETE 1 1 R, HR R T

HERIHHHR B B T geChar HEHHE THIFE HHEHRE 1 R veadl, THIFHE HHE T SRR SHERH 3
HERIHT 3 T TR, TR TR ungetc THIAFHEHE HFRRIRI 1 HETRIAT. B0 B SRR getchar
AT read, TR HHAHHRRI T 3 THIFRIH R,

172



HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THE HiHE HHHHHE T HE Ungetc FHEHHRHE THEHHRHHE 1 HRE P SHRHEHPH TR
HHHHE getchar, HHIE HHH 1HE TR THE TR TR HERRH TR

HHE AR THEFRTRAT HTRAE SHRTHE T THET S SRR, (T TR 313 T i T

THE TR, HHHRHHE HEHE THEFH HH P TR TR HHR TR R
HHHHHE THHHHRA.

i HEHE FHHAHREE T T AR, HHRH T AR HHHE R TR Hi
R HHHHE TR THAHT HH TR 1 R HHHH TR T HH, HHHR
FHHHH HHHHH HHHHHRRH, HHHH 1 HHH, R T R LOHH HH HHRHH
. HHHHE AR HIHE os PR HHE B HHHE, HHHE R H HHHH TR SR
R HHHHHHE B TR HHHHRE, SRR R

section .bss

resb 16 ; or whatever the value you came up with
ibuffer resb BUFSIZE

obuffer resb BUFSIZE

THETE TR FHH TR THERAE TR ungete 771 THERHE THEE HHERAT T S0 TR (9 TRATHE 117 AL

ungetc:

dec es

inc ebx

mov [esi], a
ret

THHHE HHHHE THHHERAR R, THHE T R ungete #H HE LT HHHHHE HHE # THHE THHHHE (I
THIHE HiHHE THEAHE 1 HHHERHE T THERHH, HH R 1O HHE H HTHHEHE HHHHR i

V1.0, FHFHEHAT HEHT HHH T

FHHT HHH HHFHH HHTHE HH T TR T 1 HHHE HHHHHE HH TR HH 1 HH R R
THHHE HIRHE HHE HRHHHR T, HH. HH T THAHHA TR HHH TR
HHHE... HEHHAE T HEH?

FHHHHE HHEHHHE Sort HHHHHHE HHE HHHE HHHHH. HHEE, 1 1A HEAEAEAEH HEVEHE FEOEHHHHE. S HHEE 1
FHHHE 1 1 HHHH 0 HHHHHY [eproffsct], HHF HHH HHHHEHHHHH pOpHEFHHHH: 4.

FHHT HHTHI T HH R T T R AR T TR 1 TR HHH TR
HHE HHE HHHHHHRAHHA A age, T AR R

T THHE T TR T, T age HE HHHHE. T T TR T
T HiE agu, HHHE THEHHEHHE SRR 4 R 53R agu(0], agvll], .., agvarge-l]. T

173



R arqu BT B BRI HiE 3 B TR, HH T HRHHAR 6 O, HHFR R TR, T
IR T TR T TR SRR TR 3.

@
FHE AL TR B R T SRR TR SRR AR,
HHHE BRI BRERRHERRS 1 IR TR SRR f 1H 1 BRRa
R, T R (R R B TR SHERHS 319 0T SRR
AT 1T T T SRR S G 3.

THHHHE HHHE HHHHE SHHPHHHHRE, 1 HHHTHHEA A T HHH #HHH R ## hecaam.
THHHHE, HHHEHHHE, 1 THAHE HE R AR sydeminc:

HERFHT, B BT T BT T TR RRER B B BT T TR S B A

THHHE H1F THIHE HIH TR IR 1 TR HH B R HEHAE

R, S, HH HIH TR HHR A




FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

sys.close

; return success
push dword O
sys.exit

aign4

putchar:

stosb

inc ecx

cmp ecx, BUFSIZE
jewrite

ret

aign4
write:

sub edi, ecx ; start of buffer
push ecx

push edi

push dword [fd.out]
sys.write

add esp, byte 12

sub eax, eax

sub ecx, ecx ; buffer is empty now
ret

HHE THIH data HHFHHHET HHE HHR HHRHATE HH TR THERHRAE, Tdin #1HE fd.out. 7 HHHHHE HR HHRHH
HHHE HHHHHHE TR HHRHHAHR .

T HHHE text HHHHHHET THE HHHT THETHHHETE HHEE HEHHHHEH HHE sdin #5H sdout #EHE [fd.in) #HE
[fd.out].

THHE text HEHHHHHRE HHH TR TR 3 HERRHH SR SRR, TR HRAE SRR
FHHHE T HEHHRAHHE HHHHE 3 R TR T L. R HRAHR HA TR dat #H #i
THHT HHHHHAH # HIFHHE AR HRHR R R TR TR

TR, T AR AR R R i _start, IR, 3 T age 1
arqulQ] HHHHHE HHHE THIHHE. T HHH HH HH TR 1 (HH T TR, $HHE ).

i HH argu[ 1] HH ECX. HHHHE HEHHHFHIHE HH TR HHHHHR S R, 3 1
T HHHH HHHHR T ecxz. 1 argu] 1] #H HHH TR, H HHHE HH TR TR TR TR
FHE HHH R TR, HHHRHHE, HH TR HHH HRHRH TR PR i
Stclin, HHHHHEE HH SO, FEE SR THEEE FHEE S SHHE TR HE (L. THE HHE T SR | 4
e e s e

FHE HHH HHH HH, T R HHRE T HHR TR SHRRRR. B T A BRI, 1 R T
R FHRHR . HHRRIHR, HIE HHRR (R TR B SClout. HE HHE HHHHE 11T T T SRR
HHHHE (H.1., 1 HEHHHE 1 T T T T ), 1, I,
R TR R,
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HHHE HIHHE i THHE TR T TR T HHTHE, HHHRHE THE HHTRHTE R HHRAEE HHE R
THHHHE THHHHFT HHHHEH, HHE, H7THRAHHAH, #H#HR (fdin] ## [fdout].

S TR HH R 3 TR 708 #HHE .

T THE T TR 72 11 SHR ) SRR TR 1T T TRATE. T THAT 11
IR THE AR T TR A

o THHHE R TR TR TR SRR Sderr.
o THHT HHTHHTE HHHAHHBT HH H read THEE wiite HHEHHFHTHE.
o HEHIF Solin HHHH HHEHIHH HE R BHREH, stdout BRI H TR HH HHHEE S

o THAT HATRAHE TR TR, HHHE T - B -0, H 1 1R T TR R AR
I 1 T TR, H HAR TR FRATE Stdin 37AT HERAT 1 # R

o THHAHHE 1 TR THEHHIH 1 TR R SRR R SRR

H THHHHE THHTHHE THTHH TR HHE R T R HH R
THHHHHHTHRHAT HH THHHTE 7 T T THBHRA T

11.10. THEHHHHTRH

variables, i Hi HitH 1HE tHHE HHTHHHH, HEHHHHT HHE THHE, THHE THERRA R, 1
THHHHHHE HIHHT HHHET HHHBH R,

11.00.1. HiHt Hit HHHH HHHHHHHAH HHHRH

1 HHHHE TR THEHE HHTHHE 1 T T TS, T T TR age -
HHEHHE HHE T PR aqu HHHEHTE, HHTHHHETHE HE fHHTHHTHTHE S HHE -
HHEHHE T HHEHHE envirOnment, 1, 1 T HHHHE HHEHHE, # PR T
HHHHHHHHE HHE environment variabl es. #iHH HH HHHH HHHHEHHE HE HE awv.

FHHT HEFHHHRAR T eny HHE TR HERIT HE AR TR arqu, H T HHE TR R TR
HE # HHHH (0). 1 HHEHE HHHH, HHEHE HHETHE eCHHH HHEHHHE T T HHE SR
THE TR HHH B R

HHHTE HHRHHHHEHHE HHHRAH R R namesvalue THEHHFE, HHHE THEHHAHI- #HE =vaue HHHH#H
THHE HH HEHHHHRE. THE TR 1 TR TR SRR,

11.10.2. #HHHHHH

BB HHHH B HHTE HERR BRI R SRRt SRR T R B

R HHRRERHT HHHHR HH .

178



HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

11.10.2.1. #H#: # HHHH HHHHHAH

H 1 HHHHHH HH SRR T TR R, HHE TR T A A TR
HHE

o HHHE HIHE HHEHHEHE HIHHHHHEHEHEE HHHTHE HEE T SR R environment vari-
ables.

o THATE HIH TR HHRE T TRAHR H SOt HHF THHEE A THRAR TR SR
o THE AT PRI SRR B TR BRI TRAHRR 13 T R R

o THE TR THAERTRE IR ST T, (8 SRR (R (i 1 R i R SRR .

@
HHHHHE HHEHHHHE environment vari abl es it HEHHHHHE tHEHH, HHHHH
HHHHE, HIHHHHHH HH T T P TR TR TR A
H HIHHHHE THAHHEHHRATE .

11.10.2.2. ##H# #HiHH

THHTE TR HHTRAHHE, HHHE, HHHE TR T HRAEE SRR SRR H17 R
THHHHHHE. 1HE HEHE HHHHE A environment variables #t it it #Hit tHitH Hi it
HHE HHHHE THE T HRHE R

FHHT HHHHE HHHHFHR. 1 HHRHE HRAHHR T TR TR TR T

; Copyright (c) 2000 G. Adam Stanislav
; All rights reserved.

; Redistribution and use in source and binary forms, with or without

; modification, are permitted provided that the following conditions

; are met:

; 1. Redistributions of source code must retain the above copyright

; notice, thislist of conditions and the following disclaimer.

; 2. Redistributions in binary form must reproduce the above copyright
;  notice, thislist of conditions and the following disclaimer in the

;  documentation and/or other materials provided with the distribution.

; THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS “ASIS' AND

; ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

; IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR -
PURPOSE

; ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

sys.write

; Return success
push dword O
sys.exit

FHEHH HHHE AR | SOCHHHHI HHHHHAHHHE, HHHE tH H 1 T, # 1., T R
HHE HHE HHTHE HHE IR HE

THHHHHHHT HHH HHHHE 1 R

% nasm --f ef webvarsasm
% |d --s--0 webvar swebvar s.o

HHE T 1, T B T B webvars HHE SERTITE THTR AR, RERAHREH (1 THAE 1T
TR B T, T T ST 3 T TR ogi-bin FIRERTRATRT, THT T
TR THT R gl TR

HHHHE HiHE HHEHE HiE T T SRR T T TR 1 (T R
HHHE HHHHHE, HHHHRAHE #EHE bt Aww.int8Oh.orghwelvars. HH HHHHHHET HEHHE HiHE tHHHHHH
HHHHHEHHHHE P R HHEH R R HHHE R, #1735 hpd]
WwWw.int8Oh.org/privatel, HHHHHHE it HHHHH asm H#iH HHHHHHHE programmer.

1110, tHEAHER HHHT SR

THE THEHE HHTTHHTHE HHHT TR HHEHE TR T HHE TR R AT T TR T, T

THHHE HH THHHHE HHEHTHH. THE T THEHHEHE TR HHE T TR HHETHRHTR, THHT T T
H HHHH HIHHE HHRHEHRR TR,

FHHHHI TR HHHHFHHRAHE R T HH A TR R
HHE TR 1HE .

THHHHHHE THE HiE THEHHRHAT THE HHHE HHE R THEH TR AL HHHE T A #
HHHE HHE HIRHE H TR HRAE

% tuc myfiletempfile
% mv tempfile myfile
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HHHHHHH HHHHH HEHAAH

THE HHHHHE Hi THHHE HE B4, Tast tue, HHE HHH tHE HHHE

% ftuc myfile

THE HHHH HHHHHHHT, HHHHE, THE HHHHE T T THE T S (HHHE A
HHE Hit H), HiH T HHHRRA HHHHPARAS T AR PR T R,

HHE THIEHHE HEHHHE, THEH H T HEHPHRAHE A SRR TR R T R
HHHE THEHHHHHE THEAHHH, HEHH?

THE HHH THHHHHR THHE, THHEHHE HHHHHE T S HHHHE TR THHHE T (HH

THHHHHE | THHHE T AR, TR HHH T TR,
TR TR TR TR TR 1 TR TR AR R R
FHIHHE BHRATR. HAT 1 3.

T R ST AT, T, T S T (AR R ST T BT
o THEHHEHHE HEEHHE | G

o THHHHHHT IR

o HHHH HHH | R AR

o IHAH AR

THE HHHHHE HHHE HHAHHHE HHTHHE TR THHE HHHH T T R T (R

1100 1. HHAHH AR TR

T THEHHHHE HHE HEHHIHTE HEHHHE THE HHHE THHE T 1 R R inite state machine,
THIHHHHHIHT T THE HHHE SR A SRR R # finite
state machine ## # HHHHHHH THHHHHHE HHHHTE THEHHHHE T R T
HHHE T HH BIRATRHEE AT, 1.0, THE T AL, AT AR R f1 17 A 1
#finite state machine: #H# HHHHHHHHE HHHHHIHH HHHH HE TR T R
THE SR THET TR AT SR AT FHHT THETRTH AT I A T S TR A R,
TR TR SR R TR TR B T R AT R AR R AT T R
THHE BT THEE TR, BT B SRR SRR BT 1 THERRT (AT TR TR
THHER T, TRETR 1 i AT 1 T S T (T TRATHE, T TR A
THHERIRAH FHHT R, 1 SRR i A 1 8 B, 1.

HERIHHH HH R, TR HRTRRA 3 RS 3 BRI T B SRR
THIHE HHH HHHHHHHHHHHHHHE, SRR, T AR Tinite state machi ne ## #HHHHH
i BRI R T
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHE HHHH THHHE HHHHHHEHHE AR B # finite state machi ne #HHHE HHHH HHHHH—
HHHE HHEHHHE. H HHHH HHH TR T OR2, HiHE H#H HHHE THEHE HHH T SRR
FHHHE HIFRHE HHFHRAE A

o HEHAAHH
o H#
o HH#

FHHE BRI HIHHE AR T T HHHRH HHH. TR HHH AR, HHE R B
R HHHHHRE T B TR AR

o THE HHE R T TR TR HH TR R 3 R R, R
A HHRHE 1 B TR R HEH TR TR TR,

o THE THHE TR T R TR, TR TR HEHEHRE TR HH R HH
THHHHHHHHE, #H., # THEHHR HE R

o I SRR T T TR, TR R B SRR B . R TR T R -
HHHAAH.

TR 1 HHH 1 T T R, T 1 HHE T TR BHRAR TR BRI B
FHHHE, HAHHRAT T HHATRAHRA. HH R TR TR 1 TR T TR TR
HHE HH HERAH R

o THE HHHE TR H HHHRAHHRE THEHHE S R TR THE TR T, TR

o HH HH THHHHE HE H R T, HE T T () T -
R 1 HHHR. TR HHH SRR, HHE R B HHR SR, T R S SRR
B

o THE TR HERAT HE R TR, T TR T TR HARE TR AR R R B
TR, R R R T AT R HHRE H TR R TR AR 1 19
HH TR HRHE, T HHRR HH AR TR HHR TR R 3

THHHHRH, 11 HHE H HHE HH TR SR HHE TR AR # T R TR

THHHHRE, HF THEHHRA HREHHRE SRR 15 3 TR SRR R TR
THHHHHE HHHHHHARE THE T S T, HH R R T S | -
FHHHHE THAHHIT HHHHHHRE. TR HE T R R R A R R

o R A B SRR HHA BT 3 R HHRR 3t B, B
B I, HIHH BRI B TR, R BHRRE 1 ST 1 B S
B R TR HHHRRE 3 TR T HRERE R BRI fHT T e
B,
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IR HH R

o THE HHHE T HE 3 SRR TR, 1HE HHTHRH THAE R, HHE R TR HE,
THHH HIHHHHE T HHHRHE HE AR

o THE RIHE THATRE B I TEE AR, B RRAE R SRR, T SRR T SRR
I

11000, 0. 44 HHHHHHE HHHHH

FHHE SHEHEE TNt STAte MACHI NG HHEHH HHHHE HHHTE HHEHHHE SHEHE, HHE S S S
FHHHH T TR HHHE HIHE HHHE HH R R T SR R T TR
R # THAHHH HHHHRAHE TR 5 TR R TR # R R B R
TR HHH, T HH TR TR TR T SRR HHH HH HH B,

HHHHE TR HHE TR TR T HEHRHRAE SRR TR HHE TR R
FHHHHFHHHE. T T TR T T TR, 1 AR T HH TR 3R R T
HHHE.

K
HiH HHHHE THE HHEHE HHEAHHHEHE HHEE SRR # finite State ma-
Chine, ## HiHHHE HHHHHHE HHHHHHE # THHHHHHA AR
Hit HHHHHHHE (# THHHHEE) H HH HHH A L R,
HHHH 1H HIHHFHE THE HHHRHHPHRAE HRAE SRR A
Hit THHHHHHT TR S-S,

10.101.1.2. #H# HHAHAHE HRHARAT

I THH HHHHE HHHHR T TR T 1 TR HH TR R, Hi
FHHHH 1 T 1 TR TR B HHHHRIH B H O, HHE TR H AR R
R H HHHHHHA 7 TR HH 1 B HHH HRHRR, HH R R
HHE B TR HH HHHH HH HH HHH R

11.10.2. AR T 3 AT

THHE HHHHHHHE HHHHE T THHHERA A # finite State machine #i HHHHHAA#H HHE HFHHHHT
HHHE HHHHHHHHHE H 1 # Tinite state machine. #HHH HHHHHHHHHIHE, HHt HHHHHHH
HHHHHR R

HHE # HHHRRAAE AR, B B 1, PR T TR BT PR, $H 1 A
IS 1 owitch HHFHRERIHATTE HITFRH BRI T BRI PR T . R TR,

switch (state) {
default:
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

case REGULAR:
regular(inputchar);
break;

case CR:
cr(inputchar);
break;

caseLF:
If(inputchar);
break;

}

R HHHRRR B T BRI G HIHRR HiE TR TR, AR HHH T

(output[state])(inputchar);

FHHTE HHHFH H1HE P Sate HE H HHETHAHHE THRAHAE, $HR T TR TR TR
IR

(* state)(inputchar);

HHHHE B THAE SHHETRAT 1 AT SR THE T BT (R 1 10 S R e
T SRR SRR, T THEHE TR, fHE THE S S T 1 e ft
THEHRE TRETRAT 111 EBX, 1 (I HHHT ST

call ebx

THHHE HIF HEFHHHHHE TR R SRR HH SR 5 R SRR
THHHHHHTHHHHE HHHHE TR TR T TR HHE R R TR TR R
HHHHHHE HH HHHE THE T . # T DOSSIDIYy HHHHHHHE HH HHH THHHHHE T
THHHHHHHHHHHHH 1HE, HHEHHE TR TR R

11.11.3. HiHHHH HHHHH HHEH

THHHHFH HHE HHTHEHHE TR T T TR, HHE TR HHH TR R R R
THHE HHE HIHHHHE, #A., 1 THEHE HERHTE T R HHRHTE T R 1 R A

THE HHHHHE HHHH HHE HHHHE A T T . S . B
R HHE Map TR BT HH HHE THE BT T SRR . B HA SRR HHE mep
R 1 TR HHI HHH BRI TR 0 T TR 1 T O e T
RS HHHRR HHE T BRI R R AR, HIHE B SRRt SRR
R SR 3 TR, TR 3 mov, |ods, HHAT Stos. FHRRRFHTR HIFRHRIRT HH HHH T
R HHHH HE T BRI BRI B ST 11 S TR T T TR 0 R HT T
R B SRR R SRR SRR S R F 1 R BRI, B SR TR TR S AT
IR 3 .
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HHHHHHHHHAR HHHE HHH

HHHE S2HHHHE HHHHE HHHPHHHHHRRHHHH $HHE SRR HE 15 TR AR 1 R #
THHHHHHT HiE TR THEE DRI SRR THEHHRE T R 5 HE
HHHHE HIHHHHHE.

THHE FERATRERT (AT, THE S AT (TR T SR S e g i
THHERIRE FERAE THAE AT B TR AR, T T TR (s s s i
THHERE TR THETHE T SRR 17 SHREE. THE T SRR TR T, 15
TR TR AR TR 1 (T AR g i,

HHE HIHE THEHHHHT TR HHHE T syscallsmaster, B THHHE HHTHE R THEHRHHE SRR SR

197 STD BSD { caddr_t mmap(caddr_t addr, size t len, int prot, \
int flags, int fd, long pad, off_t pos); -}

THIHH HHHHHIH HHHHHRHT HHHHE T T (2) T T HHHEREH HHH(2) R
FHHE H HHER.

HHHT HIFHTHHHTHE HH 1 HH ong pad THHHHHHHE, HIFHHE THE HHE THEFHRA 1 3 R
THHHHHHE, HHE HHHHHIRE SRR A # S2HHHE HHEE HHHAE pushitit # CAHEHT HHHHHAHHE.
HHE HHHE HHEHE, Off_t 1 # OAHHHE HHHHE.

THIHE i HIHE TR ST T TR T, HHE TR tHE i
munmap HHHHAHE

it
HIHE Hi TR THRARAA 5 mmep, FHE #. HHEHPHE TR
HiHHE THEHHHHE HEHHAAHHHHAE, {2, HHHR 12,

11.11.4. HHHHHHHHHHHE HHHHE HHH

R T HHHRHR F0 HHR 0map FHHE HFHRR HRAHHR 3 BRI T R HRR T AR, T
R HEE TR FHR HHH SRR T, H B B HFRRRI T TR 1 1 H.

HHE TR HHH HHE Totat HHRAHHE THE TR HH T TR R HH R TR HHH
THHHHHT HHH FHRH H. HHHE SRR TR R

HHHHHE, syscallsmester HHEHHH HHH THHHHARHE T (S0, # HHHHHHHHHHHE T (T 62), #Hi #
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

189 STD POSIX { int fstat(int fd, struct stat *sh); -}

R 3 1 B TRIRRRRRRT TR 3 TR 1 A SR 5 1 stat HHRRT
R HIH TR B HH R HH. FH T BRI TR T BRI 3 1 St HH—
.

B 1HE, HHHHHAHE, HHAE 7 TR HERAE # TR T HHRAH THETE Sat TR R bs
THHHHHHE, HHE Tt HHH T TR TR HHE TR T HERHHTE TR SRR T R R 7
THHHHHHE HHH TR HH R T HTHEHHRET R TR, SRR TR T
HHH.

11.00.5. HHHHHHHHE HiHE HFH

HHHHHHHE HiHE AR T . S T | T T T
THHT HIHHHHHT HHE HHETHRHE HHRHE R R R TR TR R TR, HH TR R
THHHHHT HHH T R

HHHE ftruncate HHHHH THHHE THEHHRAT 1 HE TR TR HHRAEHIE HHE AR R
HHE HHHH, HHH Ttruncate HHHHHE THHHE HHHE THE HHHAE 1 THHHE - S (A

THHE HiHE, THE HHHHE HHHH H SRR B ftruncate 1 syscallsmaster, # #HHHHE #HHE (130), #it#H
# HHHHHE A (201). 1 HHHE 1 THHE A

201 STD BSD { int ftruncate(int fd, int pad, off_t length); -}
HHHHHHT HHEHE HHHET HHHTHE HHHE HHEHHEH # int pad .

11.11.6. ##HH#

HHE HHE HHHHE HERHHHRA HHE TR T TR HHHE. 11 TR T TR R R HHEH
HHE systemiine. HHHIHE, HHF TR HHTR TR HHHE TREHRHRAT, R
HHHTE HHHHHHHIH H1

s open flags
%define O_RDONLY 0
%define O WRONLY 1
%define O_RDWR 2

;i mmap flags
%define PROT_NONE 0
%define PROT_READ 1
%define PROT_WRITE 2
%define PROT_EXEC 4
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HHE HHHE HHHE TR HH R A




HitHHHH L HOO S W it
HHHHHHH
Cezse .|

HHHE HHHHE H HH TR
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HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?

HHE HHE HIHE HHHHE FHRAR 7 HAREE TR 7 R TR
®. FHAHHE HEHHH 11 H THAHHA TR
FHAHHHH T R HHRAH mmap #F HHRATE THAHR TR 1R
FHAHHHHE. Hi T 7 A SRR HHE, mmep #HEEHE HEH
THAHE THHE HRHH TR TR, TR HHR HHR HH i
FHAHHHHHRAH T R

1012, AR S

HHE H HHHHHHAS T 1HHE, H TR AL THEHE 7 HTHRRAHHHA TR T SR 11,

i HHE HHE HHHAE.
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THHHHHHE 1 THHHHE HHHH TR HHRHREE SR PR SRR SRR 1 R
THHT HHHHHH HH THHE R TR R TR,

THHHHE T HHE HHHHHHE T TR TR T TR THE R R, 5
THHHE HHHET THIEHE T AR TR THEHE HHEHE HE R SR HHAE THEE 1 TR T
HHE HHHHHHHE TR A

11.12.1. ###

B HEHHE TR HHH HRRAT B R TR TR § 7 S
R HHAHR.

HRRHHT R S LI SRR 1 T SRR SR 1 SRR A SRt
THHHHE 3 HHHE HHHHE, HHHE SR HHHE A, #4E., # HHE ## comma-separ ated values.
FHHHE BT 1 THEREHEET SR G R THEHE SHEHE SRR 1 1 1 e
HREBHHHA HHETHHH .

THEE T BIRHE T TR T SRR AT 1 R R R (R B i i —
THET. THAET THERT (0 T T TR AT 1R THATR SR T T (s, ARt e -
TR A1 R

H R I, HRHH R TR B 1 SRR HH AR TR HRAH R
H HHHHHHRS TR, T T AR T R HR R R .

FHHHHRHHTHE, # TR TR TR SRR 1 R 1 L T 1

FHHHHHE HHHHE THAHH 1 R SRR

o THAHHE HHE TR TR HRHEE T,

o THHHHFT HHH HHRHHHEH HHRH 1 TR SRR,
o THHHHFT HHHE HHRHHHRHE R

THHHHHHT HRHEHR, # HHHA T 5 THEHRHE HHR HERAH R TR HHE TR, HH
THHHHE 1 HHE T T TR HHHR HHHH T, T H TR HH HHE A TR T
HHE THIH HIHHHTHAL.

T HH HHHE, HHHR 1 AT HE HHH HH H R 20 HHHRRRE. R -
R HHHE HAHRRAT I L LA BT HHH A B R TR R 1 B R,
B HEFH TR TR T T HHRRRS G HH TR TR T HR B,
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHE HHHHTE H HHFHRE HHEHI T HHTHEHE R HERE T 1 TR HERAHR -
HHHHE HHHH

o HHE HHHHHH HitE HHTHHEHE HIHAE HHHE R,

o THE HHHEHHE T HHTHEE HH TR SR SRR,
o T IHITTRETRE HHEHRETHRT R (R,

HHHHE HiF THIHT HHHHHTE HHRHHE

Usage: csv [-t<delim>] [-c<comma>] [-p] [-0 <outfile>] [-i <infile>]

HHHT HIHHHHHAHHE THATE HHTHAHHRE, T HHT TR T SR

FHHT -t TR TR R TR TR HHEH T T e 1 HH TR
THHHE. HHH THEHHRA, -G HHR TR T R TR R R

H R T HHRE TR - AR, TR 1 R TR 1 AR 1 AR AR B T
FHHHRHHH HHHHE 1 HHHHE 1 R HHAR TR 3 B TR TR AR .
THHE HIHHHHHE, -C@ HHHHE HHHHHHHE HHH H THHHHE (HERRE T THHE R T

HHHTE -p T BT THAE (A G A1, 1 (R B e o, f T, 1
TR FHRE TR T T T 1 JH0 TR T SRR 1 AT i S
TR HHHHT.

R - T -0 HHHHRHRI HIHE B TR TR HHERR TR T BRI BRI, TR

H HIHHT HHHE HHHE HHHHE - filename #HE -ifilename HEH THEHHHE. 1 THEHE HHTHE THEHE HIHE R
THHTE HHHHHTE HHE THHE HTRH TR T HH AR

HH HHHE HHE VL HHHHE THE HHEHE HEHHHE,  HHE
% csv -'-t;' data.csv -| awk -'-F;' -{print $11}'

THHE HHHHE HHEHHHE HHEE SHHHHHHE (R i T T THHHHRRRRRR) #1 EDX: #H
HH DH, #H# THAT FRAHHAR 1 DL, HH# HH TR TR SR - TR 11 1 HREE
T EDX, H#i # HHHHH HHIH HH FERATE R T 1 3 TR TR TR 1 3.

TR 1 R

; Convert acomma-separated file to a something-else separated file.

; Started: 31-May-2001
; Updated: 1-Jun-2001

; Copyright (c) 2001 G. Adam Stanislav

197






FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHE H H HEHEHH HHHE Nex.aam HHEHH. HHHE HIHHHTE HIEHIR HHRHHRA HRAHIRAE # 3
THHHHHT TR Wiite FHEHFHHHE # 1HE THRHHFHR # T HHHE. HHE, THEE TR TR
THHHHHHHHAHH.

B HHHH BRI 1 TR TR HHE T R HHHHHR TR R SR
I HEHH THEFHHE. H I 3 B HHH R B 3 TR T TR
R HHHHE HHHRI. HHEHHE HH, R T B B HHR HH T T
PRI

FHHT HHHH HERHHHFT 1 HHHE TR T TR rite HHHEHHRE HEHHE # TR T TR HHRE TR
THHHE T, HHHRE HARAE HH TR HHRHRHR S, T TR TR T T
FHHT HHHHRHH HHH TR AR R

11.02.1. 1. #H# HiHH HEHE HiE HHRAH

T THERTRE AR 1 AR SR 11 AT REREHHE (R i R 1
# #it dark side of buffering, #HHHHE HHHHHIHT HHE HHEHHHHE H T R
HHHERRHAT.

HHE 1HE THHHHFHT H TP HEHEE 3 TR T HH THEE TR, H HHE T TR
FHHTE HHTHHHH TR T TR HER R HH TR 1 A R T SRR
HHHHHE HAHHH, T red, green, ## blue HEHHHHHHHHE tHE # HHH. i T
FHHHE H1 THIHE HHTRHHHR HE A T

THHHE 1 THHHHHT HERHTE T HHTHE TR T L. THETHE THEHE TR T T T
THHT HHHHT THHHTHHH HH HHHE TR T TR, 111 T TR T HRHTE T TR
HHHH

.loop:
call getchar
not a ; Create a negative
call putchar
jmp short -.loop
HHHHHHHHT HHEHE T T T HHE HEHE, THE T TR T HH T S

FHHT HiF AT T HRHEHE T HHRH TR (AR #0, TR T wite
FHHHHH HHHH THAH 7 read, HHEHFHH TR HE HARE T 1.

HHHHE Hi THHHE HRHH TR
1. TR AERAH R T B S SRR AT R R popen().
2. HHE HEHE HHEH HHH HHHHHE S T PR T 2 SRR

3. HHE HHHE HHERA HHH HEHHE THE A T DIDe HHHEHAH HiE HHE (din # #HH#
HiHHHHE .
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R HHH HHH

A HHHE THHHHHHE HHHHE TR HHHE THEHHE TR HHE HREHE, THE 1 A,
HIHH 1} 1HE T HHRH TR,

5. HHH tHEHHHE HiHHE THEAE gechar HE HHHHE HHE HHHEE THEH,
6. getchar HHHH HIHHE HiE HHHHHHE THEFHHT HHHHRE, e,
7. recol HHHE HHHHE HHAE SYS read HERHHEHE HHIEHE.

8. HHH Kernel 1t HHHHHHHE H HHHHHE HHHHHE T HHEHHE HHTHHHH R R
HHE .

O.  HHHE tHEHH HHTTHEHE HEHE HHHE HHHE TR THEHH T, R HEH (dout # #HH
HHHHHHE HH H THHE HHHE HHH THHHRE HHE TR S Defor e i #HHHIHE Hit Hi
HHRHHHE T 7 R .

10. #H#H Kernel HHHHHHHH HHHE HHHHE HHHHHHE HHHHHE HH HRAR A R T
HHHHITHE, H#1 T T HEHHE HH TR HHR A R

THE HTHHHE HETHHE THHE THETHBE DA HHE T TR HEHEHTR 7 R B R TR
THHHHHHE, HHHHHTE HHE R TR HH TR HHE R TR ] T 5 R
THE HHIH HIHHHHHRHTHE THE T TR T THEE HHR TR THETHE T TR R T

FHEE HEEEHELE T FHHEH AR P SHEHE FHEFHFEHE L S R THE A (i,
HHE HHHHH, HHHHHE TR (TR HHH SRR S SR 8 AT TR

THIHH HHHIHHE HHHI HHHE T HHE T HHEHHRT HEHHHH T T T Defor e #HHHH
i Kernel # HitHH HHEH .

11.13. e #HE FE

THHERTRAS THATRTHEE, GHHE 1 ST TR AT T THAE R TR
T HHEHHHHHI T T, ## Tloating pOINt UNIt, #HH HHHHE HHHHHH HHHHERHHHHE

FHHE, TR A TRATHR SRR FHHR TR HHR T T TR R -
THHHHE HHE HHHH HE HHHHHE HHHHHHE T T 1 ONNY HHE HHEHHHHHE HHHHHHHE.

11.13.1. HHHHHHHEHHHE HE HIHE HH

HHHE HHHE HHHAHHHHE 8 BOHHHH HHHHHHHHHIHHT HHHHHHAHE. HHHHA T HHAHHHH A #
THHHHE HHHHHHHHHERE HHE push # HHEHHE HE ## (top Of stack) #ikt #it #Hi pop #i.

THHHE HHHHE, THH TR HHRAHR HH R TR B push - pop HEHHHHHE HIFHIE tHH
THHHHHHE HHHHAL.

THHE HiHE push # HHHHR T HHE T B 1O, Gild, 79 TOId. TR THEHH T A i
push HHHHE HHHHHE CONStaNtSHHHHHE HiE PItHHE Hit HH.
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHHHHHE, HHHH HHE pop # HHHHHE HH HHHH (<, TSI, fist, fistp, #HH# Thotp, HHEEHHHHE, HitHE HHEHE
THHHHE HHHHE HEHE HHHRE H D HHHHE HHTRRHRHE pop HEHE HHHH, HHE HHHE HEHFE store ##F HHHE—
THHHHE THHHE HIRHHHET HHHPHRE R

HHE HHTE THETHHEHHTE HHH HEHHHE HHEHHTHE HHEE T HHHE HHHE AT fHHHHHE HHHHHHE T 324
HHHH, GAHHHHE, #H SO real | # LOHHHHE, 32HHHHE, #it OAHH#H#HE integer, ## #H BO##HH packed
decimal.

# SOHHH#H packed decimal ## # HHHHHI HH# ## binary coded decimal ###H #H HHH
AT T RO AR T SR SRR 11 finn s i
THIHHHHEHE HHHHE HHE T T HHE R T 18 TR HHHHHE.

T HHFHRTAL T 3 TR T 7 THH TR, T TR TR ST 1 411 1 80
it real HHHHHH H HHE HHTHHHHHHE.

HHH THEHHHHHE THEAHHHHR T 2 SRR 1O HHEHHHH SRR, T HHHE THE T TR
THHHHHHE HHHHHAT $H HHHHE T HHE A | SHHHHHHE HIHHARHHH, THE HiH T HHHR
HHHHHRHA HHRHTHE.

THE HHHE HHHHHHHE HHHHHHHHHHE THHHHHERRR T T 1 5 AR 5 Sine, #i
HHHE SCale #it (B4, Hit HitH HHHHHHHE 1HE THHHERE HE 5 1 HERR H 2), H BRI
THHE HHHHH2 | 0Qarithm, # HHHHE HtHHHE HHHHH.

Ht HHH #HHH multiply ## divide ## ##, add ## ##, ## subtract ## #HHH, HH H#H Hit #iH
FHHEHHHERE (THERFH ).

FHH} HHEHHHE HHEEHHE HH HHEEERE HEAEHE FHE A HEEE < HEHEHE HHHE T StEr'S S(OWHS(T). & 20,
FHHHE, HHHHHHE T HHHS Y,

FHHTE HHRAHHIH THEHHRA, HHHE TR HHHRA R R T T R
HHE TR, TR SOHST. 1HE TR HHIRAT, HRHEE HHR H R, T
HHIEHHHE S0, THAHH A o

11.13.1. 1. #H# HHHHHE HEFHHEHAT HHRH

#itt packed decimal #HHH HittHE 10 #HH (80 HHHH) H HHEHAH H HHHHHHHHE 18 #HHHHH.
THIHE HHHHHE HHTHHHHHHHHHE HHHEE AR 3 Integer .

; HIHE HHE HIHE 7 T T THEARAE THEHR R
Hit # HHHHHE 10 HiHHHE.
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BRI $H TR HRHRA

THIHE HHHHHHE HHHE HH T TR S (B Q) HHE HH SiON DIt 1 # H# HH, i -
HiHE HH negative, A, Hit tHE POSItiVe. HHHE HHHE H Hit HHH THE HHHH THHHE -
HHHHHHHHHHH .

THHE HHHRATRIHT O HHTHAT HATRATE 1 LS THHHHAT T 1 T 2 TR AT 1t .

#HH# more significant digit 7 #HHHE Hit HHE A nibble (4 #1H#), ### less significant digit
#HE #HHE #HHE nibble.

FHIHE HIFHE, HIH HHHREE HHARE BRAT 10345067 TR HHF HERAHHE 1 HA AR R T
(FHHHHHHE THIEHHHHHHT HHHHHAR).
80 00 00 00 00 00 01 23 45 67

THHE ) HHE T SRR A HHE T, i i packed decimal ##
little—endian.

FHHHE A #HRE 1234567 HiE FRAHE TR SR

67 4523 01 00 00 00 00 00 80

THHHHHHHE HHEE, 1 HHE T HTHHEH T S T SRR

HHHH

@ HIRE THEHE B THEERAT T R T R AT SR
8087/80287/80387 # it it Hit & HIHHHHHHHHIE. THIHHH 1 HHiH
HHRET AT T ST BIRAT TR TR TR AT AR AT R A 1
packed decimal #i# HitHHHHHE. # HiHt HHH HiHE HHHHE R
AT T SR T AT BT AT THAT (A TR 1 S
# HHHHE it Defore i HHHHHHHE Hit Hi # HHIEHHHE HiH HiH #H -
FHRETHAHTRT THEHRT T AT R 1171 .

11.13.2. HHHHHHHH 1 HHHHHH TR

FHE T THAHHFHRT TR, HH T HH T AR TR 1R,
FHHT HHHHE HHE HRAH TR R R

T I HEEH T SHE THE SRS e e # pinhole camer a, #, # #Ht
T R H#HE pinhole photography HHHEH Hit it HHHHEHE.

11.13.2.1. #H## HHHHH

T HHHHHH HIHE T TR HHHHERT R HHH 1 HHHH T SRR HH R
HHE B THIHHRRAHT AR, SR 7 HRHR TR T R,
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHE T HH HHHHHHHE TR (B, HHHH), HHHHHE THHRRAR R (HH
HHHHHHHE # HHHHAH AR (HHHHHHE T THHHE T TR T PR . T T
THHHE HEHHT HH HHHEE, 1 HERHHHRHHAHR T TR T TR TR, #7 R
HHE HHH HHHE.

THE HHHHE THHHHE THHPRARHT S (TR HH A T TR, ]
THHE HHHHHHHE T HRH

THIHE HHHE HHHHH THERARA 1 eNS, #H # HH THHHHARA, HHHH HEH #HE# objective.
11.13.2.2. #H# HHHHHH

FHHT, TR THHRAAL, T TR T 1 SRR T ST s 1
T # HHEHE HHH # pinhole. #HH HHEHH, PINNO|eS i HHHH, HHIHE Hit # HHHE H#it HHAH HH
THHHTHHE SR, THAT THE SRR 3 THEHRAH BRAE T A

THHE HHHHHE HHHHHHHHE $HE H#E pinhole #i #HH HHHHRRAE R #1E Dlurred. B #HE #i
FHHHHE HHHHE T 1 AR 1 TR R 5 AR, TR HRE TR
TR

11.13.2.3. #HHHHH#H HiHHHH

THHHE HHHHH HHHHHHHE TR HH A S focal length, #HH#H
THE HHHE HERHHHFH TR TR TR HH

D =PC* sgrt(FL)

THE R, D HH HHHE HHHR TR H TR R, FL HHE TR IR HRAHE, #HE PC #H #
FHHHHHH HHHHHRH, HHEHHHHRAE TR, HHHE R 0,04, HHHHHH HIHHHHH R
FHHTE HHTHHHHHRAH 1 1 0.037. HHHHHE HIHHT HHHHFHTHRE THAHHE AR TR, TR R
FHE HHHE HIHE HHRHAHHET TR TR R A TR TR HHEHHR A R,
FHHHHE THHHHE THATE HHRE HHE R T TR AR

11.13.2.4. #H# HiHHHHH

THHT HHHHHHHE HHEH HHHE TR TP THE TR SR A S A # HHRT
THHHHE THHE HEFHHHRH THEHE, HHE TR, HHE R 3 A TR AR
HHHHE #5.6 HHHE HHHHHHE HiH HHERARHH 1 #HHE 171000 #HH.

HHE HHHHE HHHE HHHHHRE HRRRE 1 1 SOHHH HHAHHHE, 17 1 OHORR HIHHHRE, HHH. 1 HHH Hi
HHE B TR TR, HH HHE R R R TR

HHHTE SRR THT T 11 SRR AT

F=FL-/D
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HHHHHHHHHE HHHE TR TR

THE HHHHE HHTHIE, THHE HERRHHRA HHAH TR R HEHEHE TR TR R
THHE HHHHHRHHE. THE THEHE HHTHE 1 HRAH HEHPHRHE SRR SRR TR R
B HHHHTHE THHHHE THEHHHRHHE, HHEHHE. HHEE, T TR, TR, HHE HREH TR SR,
HHHE HHHHHHE HHE TR TR

THHHHHHHAHE, TR THEHHRAE TR TR SRR TREHRAR HHE TR
HHHHE HE THAE THEH HHTHPHRE TR TR THEERAR A G HRAE TR TREHR
HHHHHAH B ##

t* (B -/ Ay

11.13.2.5. HHHHHHHHHH HHHHHHH

THHHRE T THAE SRR T SRR 1 THEHRAT THE S AT, e

TR T TR TR AT, TR TR R T T 3 SH A R i
THEFRIHTE ST 1 BTR AT TR THAHET 1 AT

HHHERE B HHRAT THETRAT HHRAHTRAT HHE TR SR R (1 (e 1 TH e i
THHERR S TR T R T AT T 1 T R R .
HHHE BHTHERIARE, 3 T T TR SR 1 S THE 7 SRR e e i
R A A 8, 11, #1116,

H HIRET SHHRHERRE T HRATH THAT HEHEE TR 151 2.8, 4, 5.6, 8, 11, 16, 22, #i#
32 (H HitHE Hi THHHAHH) . T THEHHHHE HHHE T R SRR HHHH i
THHEERIRE AT T AT T 10 2, SRR THAH TR T IR .

11.13.2.6. #H# tHiHHH

B HHHHHHI THAFHH HH TR T R TR TRAR T SRR
IR THEFH T T TR B B R SLOD HH HHHHE HHHEA T
I 1 T, HHAH SRR R SR T TR TR,

I HHHE HHHRRART $HE B R HHE SRR TR R R 15 2, T
BRI HHE | HEHE FHEEE HETHR HHE B HH B AR TR SRR
I H1 THE 2 THIHHE I AR I SRR BRAHH. R R 3
FHHHHH HHHHE BRI HHHT HHHR 1 R B #HH, .

11.13.3. A G P R

R B B BT 1 R BT TR B SRR TR BRI SRR 1.
11.13.3. 1. HHHHHHHHHHE HHHHHH HHHH

R T BT BRI HH B HE HE TR BRI HHRRRT BRRH, 1H HH H
Hitt focal |length ## #HH HHHHH HHE HHit HTHHHH, HHHH HHEHHRARAR T R
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHHHHE HIHHHHRHTE. HHRHH TR TR TR 1 TR A
THE HHE HHHRHTE H T TR SRR, HRAE R PR, 15 R -
HHHHHE.

FHHHE 1 HHE TR HHE T TR TR HHHR R TR, #
FHIEHHE, T TR . R R SRR SRR AR R R -
FHHHHHHH HHHFH, T TR TR R HH AR TREEHR, 1 TR 3, 3
FHHHHR 1 1 1 TR TR, .

THHE BHHERIERE, T R T TR TR T SRR 1 1 1 i S i
# HI.

HHHE HHIE HETHRAHE FRRRAE SRR R TR A SRR SRR, B 1
R T HHHHRH TR TR

THHHHHE HH THHHE HHHHHHHE ) HH A 100 mm, 150 mm, ### 210 mm, ##
THHT HHHTHE T HHTHRHE HHRAHHRH R

100, 150, 210

THHTE HHTHRATR HEHRH HE HHREHR (A HHR 1 AR TR R 1 7 R T
THE T T HHRE L, # B R TR 3 HH 1 TR TR 1 R
THHHHHE. HHHE HIE T TR O T THAE TR O, 1 HHIHE TR HI 11 R HHH R
HHE HHHE HRAT HAR A

THEHE 0T THETRBTRTHET T T TR, THT W e TR 1 i SRR TR AT i
THEERIHRE THE THET THERHE AT 7 BIRAT THE TR fH PERATEE T THHRAH 1 T
THEERIHRE ST S0 ST 100, THEE THAT THRATRT THT (5T ST THERAT B 1 S
HHE150. AL, THE THEHRAT, $HHE SR T TR SR (T AR B A s 147 210,

THE THETHE HH TR TR HHEHRAHHE T HHE R TR R
R B 37 HAHREED 1 3, T G H HHHRR HHE B TR 1 TR R

FHHHHFHHT, 7 HHHE HH R TR, SR R T H R, H7  HHRE H
THEHHE 1HE HHHE H HHTHIHE, H1 1 HHTHPH . H TR TR R R R R
THE HHHHHHE HH THE HHHHHE HHHHHHHHHE T A ODVIOUS HHHH HHE HiE HH HHHHHE HHHHHHHHHE.
HH

FHIEHE, Hi THEHHHR T 1 R R TR HRRHRAT 1 SRR i T 15 R -
I 11 HHHHE TR

What isthebest pinholediameter for thefocal length of 150?

R HH HH HHEHHH HH R BRI 7 B 1 R 5 SRR

Syntax error: What
Syntax error: is
Syntax error: the
Syntax error: best
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HHHHHHHHHE HHHE TR TR

HERIHHHRTR, 7 AR HHT 1 B 1 AR HHHE BRI T BRI BT et
HE HH T HHE A TR SR R R SR R SRR SRR T R, H R
R HHHR R TR 3 TR B GRRRHRRR TR

TR THATE, 5 T SR THE AT T TR AT T TR ST S 1 1
Millimeter s #HHHHHF T H T T HHTHHRAHHHHRR T T R .

THHHE HHE HHHH HHHHE THHHHAR HHHE THHHE T HHHE HE T A R comma).

HHE HiHH HHHHE THHHHHHHE HHHE TR ST . P # T T
HHE HHHHHHHHEE. HHHHEE HHE TP T T HREHHRAH SRR SR 15 HHEH
THHHHFHE T 50 HHHH DL, T THEHHHHHE HHHE T HH TR RS R 505 1 HiHE#
THHHE, HHTHE T H1E TR, TR T, TR H T HHE TR R R HHE
THHHE HIFHH HRHHHBT HE R, 15 A

11.13.3.2. #HHHHHHHT HHHHHAT

FHHTE T TR SR T TR 11 R B TRATRRT H R PR 1
TR 17 HAH TR, TR B T 15 R TR TR, 1 R i
FHIEHHE HRHHRE 1 TR T R HARR B R PR A
FHHTE TR HERAH HHATRATR R R PC AR, # THAH BT 1 i
T HIHRA.

FHHHHHHHRAT, TR TR R R T TR R T TR HHRE 3 TR
THHE THEHE HHH HHHE R

T THE 1 HHHEE 1 (PR Dermanent #HHHHE HiHHE TR HHHHHR R
THHERE RRETHTHETRT T 1 TR 7 FHHERRT THE S T AT T TR fTRAT 1
i IHE T

FHHT HHTHHHRAT HHRHHE T AT HIE R R, SR
THHT TR HHHHE TR TR HHH TR B TR T A R TR
FHHT HF HHTHRHH THAHE 1 T R 1 C" HH T 11 1 HRE HHRE. 11, T TR
~l.pinhole ## ~/.pinholerc. (HH# ~I HHHHHE HEHHHHE HHHHHE HHHE HRAAE)

FHHH HHHHHHHHEHTHE T HHE T T S R R HHHE S
THEHHHEHIEE, HHHHHE HHEHE T T HHHE (HHE 1 HHHE) HHHLE HHHE 1 ST AT i
HHHHHHE HHE HHHHE HHEE HHHEHHHE HHE A environment variabl e, ## #iHt #HHHE, #HE HEHHE #HH
T HHE HHHHHAHEHHHE SR #HHAH PINHOLE.

R, 1 HHRRHE R HHHE O TR HR 3 HH BRI AR HHRRRAE, H 3 -
R HHHE FHHHE B HHR, S 0 HHRTR T HAHRR HHRRR, T SRR
THHHHE HiHH HHHHHHHH (HH T ).
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHHRHE HE THEHE HHAE TR ONe THEE THEHHRHHHE, # THAH T TR T R
THHHHFT HHH HHRHHHE TR HHHRHHEHR HHH# AR R PINHOLE.

T HEHEHE 1HEE TR $HE A ad hoc ##HHHEHE " Though | usually want you to use
0.039, thistime | want 0.03872." # #HHHt HitiHHt, H tHHHHEE #HE #HE Over ri de it HtHHHHHHE
bizizinzzizi

FHHHE HIRHTE HE HERHHHE T TR HRHE HHR AR TR R

HHHHHHHE, # HHAHHH always #HHH # default. #H HHEH HHHE THHE HHEHE HHHE A -
TR HH HHHE HHE TR TR T TR R 1 R B 7 HHRRR T,
RS HRRRIFE TR B HHHE TRIFHHE TR TR TR TR T FE B S
RS HHHE THE HATR. T, TR, TR B TR BT SRR TR THE TR
R

THHHE HHHHE HHHHHE, HEHE T HHE T HHHHHHHE TS, HHE B BT
HitHt:

1. #H HH HHHHHE B ad hoC HHHHHHE (H.1., HEHHHHE HHHHE SR, THE HEHHHE S
HHHHTE HHHHE. HHE HEHHE T SRR TR TR R

2. Otherwise, ## # HHHHE # HHHHHIH HHHHRE (HH., HE THERHHHHER ), #H
TR AT 31, T RHRE AT L.

3. Otherwise, ## HtHHHE Hith HiH HHHHHAH.
FHE HHHE T SHE S T TOr At #HHE PC HHHHHES HHEHERE S

FHE HIRHHE HHHHE, 1 TR AR R PINHOLE=0.04 #HEHFH 1 1HHET AR
FHHHHHAT, HH -00.04 FHH HHR THRAHI HH.

THHHHHHT HHHHE HHE TR TR HHHE. TR PC HHTHHHHRT H 1 R R
THHHHHHTHE, 1HE HIHHE HEHHE HHHE R SR TR (A TR B PC. HH
THEHE HHHHHE HH HTHHRAH T HHHEH SRR A HEHHE?

THETHEE HRAT T SRR THHHRA 1 AT T SRATRTE 1 SR B .

THE, T HEHE HHTHHT HEHHTEHRAT TR T HH A A T TR 1 TR
THHHE 11} HE T THEHHRHTE SRR THEHHR TR R SRR AR

T, 1#HE HHEHHE A, " Tough! The user should know better.""

HHE, HH HHHE HHE HEHHE T TR TR T TR T TR # T TR TR
THHHHHHHE 1HE HHHHE TR 1HE A Tmplied O. #HHHHE.

R TR SRS, A B R R 004, HH BHRAE BERIEE T B SRR 04, I T
PINHOLE=04 ## #HH HHHHHHHHHE. H#f, HHE H##E #HHHE -p0000000, #H HiHHE HHHHHHAHE #iE #E
O.9900000HHHHHHH FHIFHHFHHIHHI HHH HHE HHHHR FHREH.
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HHHHHHHHHE HHHE TR TR

FHHHHHE HHHE HH T FHHE D 10 HEAEHHHE HHEELEAEHS HEOEHEHHEE A 10
FHHHE TS, T H 1 A 10 HHHE, HHF HEHE HHHHE D 1 HHHHHH 1 -
PO4, #HHHHE - HH HHEHHHHHEE #H 0BT

11.13.3.3. #H# tHHHHH

HHE THIEHR HiF HHRAHE THEH 7 HRHEE HHE AR HH R 1 HHRH, 3
HHHHHH.

HERIHE HIHR R HHEHR T 1 AR BTt SRR TR B,
R TR T S 37 SRR BRI HHRR T TR HH HA i
RS HHTFRRRH B HHHE BT (R HHE 1 SRR BT, TR R
R HE HHHE HIFRR 7 31 teh BRI,

TR, 1 HRHEH HRAT HHAR TR T T R R AT 3 R R
FHHHE THEHHIRAE TR, HE TR T, 1 TR TR H 3 I H TR
FHHHHE HHTHRAHRAH THAH TR H TR T, TR TR B SRR 1 TR, T
HHHHHHHHHAHHE # comma HHH#E #HHE teb.

THE THHHTE # THHHHHRHE THEH HHPH TR TR TR, H7 R - HIRRHRE
HHHHHHH HHHHE use CONNOT'S' CONStaNt. #H# HHHHE HIHHHHHE tHIHHHHE, THIEHE HH HHHHEH A
HHE HHHE HHHAH HH " EXCel Spreadsheet” (HHHHH HHH 1t THHHHHE HFAHHHHTHT HHHHT) . 1HE HHH,
THHHHHHTHE, HIH HHE -0 THEHHHE THE HHTHPHE TR T TR T HHHE R
HHHHHHE.

THE BT TR TR (AR 1 B TR TR T SHRE TR, THAHE 0 S T —
THHERTRHT T R, PERHH R 1 T TR A T T T S 701 BT o
HHHERIRE, BT 1R SRR 3.

FHHT HHE TR T HHH R T TREHHR TR HHRE. TR HHRATE TR T
HHE HHHHE H HHHHE HE TR T HEEE T TR . 1 T T T
HHHT HHE THIAE HHRAE 1 1

T HHHE TR TR, T HHHH HHHE T 1 1 HHHHE HHHHR HH B S H TR T,
HHE R T TR SRR, HH HHHE B BRI R TR,

THE, HE HHHHH THEHHRE HHHHRE T R HHHE SR TR R R TR R
HHE HHHH HEHH.

THE, HEHHE HHHE T HHHHHEE HH HHHE TR, HHHHE T T TR T TR A
00000000150
FHHIHHHE, HH T HH R R TR SR

HHE, HHH HEHHHE TR HHHRA T T TR HH 1, SRR A TR R
THHT HHHE, HHE THEHHRH TR R R
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHE 11} THIET HHTHE TR SRR S A

174597657234523534535345353535305305345635073096 76764423

HHE HHHE HHHHERE HHERAH THAE SHHER TR #H | SHIHHRHE HHHRAHH, #HH
HHHE THEHHHHE HHHHE TR |8 tHEHHHE HH HE H A

HHHHE, HH COUNO HHEHHHE HHHE THEHE HHE HHHHE T T 1S HHEHHH, THHHHE HHE HHE THH T,
THIH HHEHE, HHHEHHH HHHHE A A 1O HEHHEHE HHE T TR
THHHHHHHHRAE HHRAH, HHHE a0d #1715

HHHE, 1 A, IS HEHHHE HEH A ) Y (HEH H1
FHHHE HEH S A A AR FHEEEEAEEE ) D S HEHEH HEAEHE
HHH A HHAEEH SN L AN, HELEHEOHHHS, S FHHEHAAE A A AR
(FHHE HH11, HEHEHHHHD).

THE, T HHHE HIRHE TR T 1 R AR, HH HH R T, 7 R 1,
FHHHHHE HiE HIRHH TR HRE R, H R R AR TR R
# THHHHHRHT HHHRH.

FHIHHR HHRATE T 72

THE TR TR AT T T BIRHE, 11 T T

174597657234523534535345353535305305345635073096 76764423 77?2 72? 27? 72?2 77?

FHE TR HHHE, HH HHA R ST T TR TR HHHE T R 3 TR
FHIEHHE, 11 FHHH HHARA 1 TR T O FHRE HHHH R R

1. T AT SR I R

2. THEHH HHH TR 1 R R TR B T AR B R R
Hit HH HEHHE 7 B

3. FHIEERR B R

THHE, HIHHHTE THE HHE HHTTHAHE TR R DA, 1HE T HHRHEE T R T R HHE
THHE HHHHHHHRT

o i HiH HHHEHHHE HHHAE HHEHH 18, H HHH HHHHERAHT #H] HH SHHER, 1 R
THHHHHHT HHE THEHHRT T HHRAEHI HHHE R R

o HiH, Hit HEARE When, HHH HHHHE HEHHE HHHHHEHHE T 1 AR, S
THHHHFHT HiHE 1.

THHHHRHHHAHT, 17 FHH TR TR TR TREHRARE, HHHE 3 o, S 3
THHH HHHRHHE HHE HHE TP R 17 TR 1 HREHR, 1 R TR R
THHE HHHE TR R TR TRAHHR A AR
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HHHHHHHHHE HHHE TR TR

THHHE HHHHH HHHHHHE T HHHHHHHHHHE AR HHE T HHHHE TR 1 R (HH
THHHHHHE HHHHTE), HH HHEH THHHHE HHHEE TR T

THE THIH HIHHHHHRHAHE HHRHE TR HRAHHEH TR P O, 11 HHH
HHE THHHE THE THHHR O 1HE THEH HTHHHR, HHE TR HHEHR TR HE R R

QRN Y?

THIHHE T HHHH HHHHHHHRR HHH HHHHHE AR T THHRRARA HHE T R (R
O HiH 1t HHHHHHHHHE 18 HHIHAHHE), 1HE HHH HERRHHH S S

L L TS 0INNO| © HHEHHHE R T S DN, SHEHE, R A
FHHEHHEEAS (HEH DIN N0l @, # FHHHE FHHHHHHHEE HHHHHHAE S G T 3

TR T SRR 3 (AR TR T S ST T SRR T 15 it 1t
THIHHHHHIHE. THE HHH THEAHHHE T 1000, 1 HE HHHE THHFHHE P #H# microns.

T HHHHE HHHHHE T HHHHE T R S S Too much precision.

FHHHE, HHE HHEEEE HEHEHE AL HEAEHE FHHHE A AN, S 100 HEEEHE HEOEHE
FHHHE HHEEHE THHHH TS, 11 HHE HHEAEAEAEAE T I (R, T —
HHHHD).

THHHHHHE 1HE HHHHE T THHHHHHE 1 T AR 1 A (R T
THHHHE HHHH 1HE HHE ). HHERARE HHE R 12 PR THHHE, T S T
THHHHHHHHAT HE 004, HHHHHHE 1H 4381780460 HHHHHHHHHHE, ## 4381.780460 HHHHHHHT.

THHE HHHHHHE THHE, T HHHHEHE HH HHEHHHHE A HHE AR HHEHE exactly 12000 #H#—
THHHHHHT HIHFE. H1 HHE TR T T HHHE TR 3 TR, HH R
THHHE H HHHHHH HHHE TR AR T 0.381780460 HHHHHHHHAT 1, HHRH, IR 44
THHHHHHTHAH HRHHE 7 TR A

@
H HIRHHHE THEHE TR A TR SR HHRHRE. TR
HEHHHAHHHHE H#H HEHHA A A 18]

FHE I HH HHHRRE TR HHHRAT T AR HE H HHH HRA. H R
FHEHHE 11 HEHRH H HHRHHHE R SRR, 15, HHH TR R R R
FHHHE HHH HHRAHHR 1 4382 FHRAHHHE. HEHHHRE T HEHR TR, R SRR T
4400 HHHHHHHE, HHE AA HEHHHHRAHHIE HH HHRA AR

THHHHFHHHAHHE, 1 HHE A HHE TR 1 TR T, T T
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHE HHHE HHHH HHHE HHEHHE THHHHAR HH T R A (T,

HHE, HARATTE, BT THERTRATE T TR AT SRR A T SRR T TR R 1 —
.

THHHE HiE HHH (H THHHHE 1 THHHHERAAA T A TR S, please, 1 Hi ).
1. AR # HRRER 0.

2. THIHET IR BRI 1 PR PR A1 A B L0000, THHEERTRS #3111 10 1 SRR
HiHE HHHHH.

3. HHHHHHT HiH HHRAH.

A FHRHHR R BRI T R TR O, BRI O T TR 1 TR

@
HiHE 10000 H HiHHE HHHE Hi HHE HHHE TOUr HHHFAHHHHIR SRR HHH
FHHH HHHHRF HHATRAT HIE AR HHAR, A 10000 #H## 10
T HH HHH R 1 R TR

FHE HHHH, HHHE, B T HHHRR BRI T R, AR 1 R -
I HRRR.

THE HHHHE HHHHE, #H #HHHE #HH focal length #H# #E pinhole diameter. #HHHE HtHHE Hit HHH
HHHHHHE HHEHHHHHHRAE THE AR A T-number.

HHE THAHE SRR THHE ST, TR (1 THAH R TR, A
HHHTE THAHI R TR T T AT AL T T S T S, 1ttt i
i normalized f-number, #.#., HHH HHHHH T HH HHH HHHHE T 2.

HHIHE HHE HHH Suare. HHE HHHE HHHHT HHEHHHHEHE HHHEHTTHRD THERHHHHRE, I HE SR HH-
HHHE HiE HH HHHE HEHHHHRAHH S HEHHRRHHHHRRHHHHR D SRR 5
HHHE HHEHHHE 1 HHE THHRHH HTHHER, THAHE, THE TR A 2 1 HHH R R,
THHT HHHE HHTHHE THE 1 HEHHE SRR R TR T TR scale 11 HHRHTE HHE IR
1, HHHHH HH HHHHHHAH HH S T TR HHHHE. HHRHHHE, R R
THHHE 11 THE THEH, HHHE TR HEHE SRR SRR SRR

HHE IHHE BIRAT R AR AR G T T, SRR 1t s
THHHRRAE THE B AT T T 1 AR O HH B TR
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HHHHHHHHHE HHHE TR TR

fmul stO, st
fld1l

fld st1

fyl2x
frndint

fld1l

fscale

fsort
fstp st1

HHHE HHHHE HHHE, Tul SO, S0, HHHHHHHE HHHE HHHHEHHHE 1 HHH HHH (HHH HH T,
HE o, HHHHHHE SO i HHHE). HHH (L HHEHHHHE L #HE .

FHHE HHHHE THHEE, (10 L, PN HHEEHE LA FHHH) HHHE HEOHHE HEOEHE. HEHF HELCHEHE HEOEHHH) HHHE HHHH
FHE S B (D) (HEHE HHHEEEE HEHHHEEE HEHHE HEEEHE HHF HEEEEEEHRE HF HHEELEOEHE HHEEEEHE HHHE HEEHE HHH
HHE 1 HEHHHE) . S(L) HHEHHH 1.

FHHHE, Ty12x HHHHHHEHHHE THHHID TR 1 S TRt S(). HEH 1 HH H
FHHHHE | (L) HHHH,

FHE HHHH T, St HHHHHHR HHHE HHHHHRR T TR SRR, (1) PR
FHHFHHHE HHE HHH HHHHR THARH B SR .

fridint FHERFRATE THHE TR T SHHT RIRHERAETE SRR fldL AERAHEE # L fscde THATRTRE THAT L 151
HHHER R B THAE AT (1), HRRRRATRIT S 2 1 (1),

FHHHHHR, (SOt HATRAHR HH TR AR B H HHRRAE, A, THATE SRR AR —
I A,

T HHHE HHHE HHH THERHHH SRR AR 1, D TR
FHHHHH 1HE HHE R AR 1 (L), TR R HEHRE 1 HR H SRR
SU(2). HHF HHH HHHFHT HHE THAHH 157 S(2) #HH .

FHHE T HHHE T T S 1 (L) HHEHH, i T, (Sp S, PR
R 1 S HHE (L), T . R, S (L) H T S, B R S(2)
FHHE (L), . HHH HHEEHE S FHHHE HHHE HHEEHH A SEHHH, HHH 1 (L) HHEHH et
I T HHHE S HHEHHS 10 HEHHH S HHHEHE T

THE THEH HHHHEE, H HHE HEHHE HH TR T TR R, HHAHR
THHHHRH, 1H THEE HHE A T TR 1 TR HRHHHRHRATE TR, THEE TR
FHHE HHE HHE T THEHHRAHE.

THHTE THHHHHHTHIT TR T HRAHE TR T T TR TR
THHHHE 1 HHE TR HERAHE THETHAHR THE A TR THAHHR 1 TR
HHHHHHE TR

IR THE HIHHE R T T HRR 5 BRI, HH R 1
RIS B B TR R 5 BRI SR,
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THIHHHE HHHHHE HHHEHE # TR S T SRR T R 2 H5.6. #HE i,
HHHHHHHHHE, HHHHAHHHH B T5.6 mUItiplier,” #.4., #H HHE HEHE 1HE HHHE HE A A
THHHHHHHE HEHHAHHHE HH 5.0 HiE HHHHHAHH HH HHHHTHE HTHHERHH T H -
HH.

THHHE HHHE HHTHIT HHHHAHHE THE R T TR HHH T PR TR
THHHHHE (HHHE HHEHHHE HHH, HHHE HHH THERARHH ) 1 5.6, HHH HHEHHHTHHH i HHHHHH.

THHHHHHHHHHHH, HHHHHHHET HHE T T TR TR R 5 5.6 tHHHE I
HHE HH HIFHE R

FHHHHHHRIAHHRS, HE T TR T BRI T HHAHRR B B A S AR
HHHE. 1, T TR TR HHH SRR

5.6 #HE 7 CONSLaNt. ## i #HHT HHHHT T THERT THAT 1 TR SRR BRATRT. 7 B
T R 1 HHERAHE G TR B THAT R 1 R .62 TR . 1 1 A
TR T SRR R 5.6, T THEHE THERTRAE (T REREHH. 15 1A i THAE (i TR

L, T R

THHHHHE TR THEE TREAHRARR 1 HRRHHRA (AR, 17 AR S 5.6
THE HHHHHH HHHHHHE THHHE HHE 2 HEREHE HHE THHE SR R #HE irrational #HEHHHE, HitH
THHHHHE #iE HHHH TR #HE exactly 32.

THHE HHHE HHE 32 HiE HHHHHHHE, 1 1 HTHHE 2. 5 1 HHE TR T T
THHE THRAHHIHE 17 32. HiE THIEHE THEH 17 I (scde HE THAHHE HHE THEEH HE TR TREHRAE.
HHE HHHE HHHE HHEHHE 1THE THEHHE THE HHHHE focdle HE THHHE S(1) #HHHAE #H -5, #HH# ## much faster
HHHHE # HEHRHHAL.

THE, HHH HH HHHE TR TR R R TR HH HHRA HHE TR SRR
HHHE HHE THHE HHEE HHHHE. HH HHHHHAHHH T H5.0 HHTHHEHHHTHE HHE HHHE THRRHHT HH -
THHHHHH 1H R HHRH AR HH TR TR HH TR 7 TR TR
HHHHHH.

THHHHE HE THHE HHEHE TR THEHERE T TR R HHE HERAH TR R R
HHHE HiE HHH H5.6. HHH HET THEAE T H HHEE THEBHHHHE A A T T
THHT HHTHHT HHHHFE, T HHEHHHE 7 TR TR T TR TR HHRHE, HH R
THHHHHH HEHHE HR.

HHHE, HiH HHHAHHHH $H D HEHHAE HEH H#5.0, HHHE tHE HEHHE HHHERE HEH R i
171000 HiH. HHH Hi Hi HHH HHHE S S B 11000 #HHHH, i i HH T
5 HiHHHE

R HHTHRRR T BRI HHHE S TR TR 1 R T 11 11 10 AR
HHHHHED TR HH HHE 5.0 HHHHHHHHHHE THE THH TR R (R T
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HHE PR

THHTE HHTHHHH TR, 11 T TR HHEHE T TR TR HRHHE TR AR TR SR
THHHHE HHHH HH T HHHE HH HHRH HH TR HHRAHE HHE TR T R
HHHHHHE.

11.13.4. HiHt HiHHHHHHHHHHT

HHE HHHFHTHE HHTHRHTHE 1HE TR TR TR TR THEHREHR #7
THHHHHHTHE, TR .

THHHHHH # # THEHHHHHE HHEH R 1 THRHHAHHRAHEE TR, HHE A
THHHHHHHE HHHHHRAHE THHE AP HHEE HHHE HHBHHRAE. T R A SRR
THHHHHHHHH T HHRHHHEHE TR R TR AR A TR
THHHE HIHHTE HH HHE TR TR

HHE HHHHHHRIHT HH HHH 3 R HH TR B HHE . BRI, R R
R, HH HHHHHHE 1. T AR I TR HH R 1 T R
R T HHHHE R

FHE HHHHHIE 7 HHHHE HH TR TR HETRIE. HH HHRRH HH TR HH 3R HRHRRR
HHHHH 1 T TR HH R TR T TR AR,

HHE KNeW #iF HtHHI HHIHH HHHHE HHHE TR . THE T T T R R
THIHHH (HHHHH T HHH HHHE HHHE B HHHHHIHE) it HHHHE T TR,

T 1 HHHHAH HHH T R A TR 1 TR T 1 A H R B
TR 11 T HRA HAR AR,

T HHHHRH, T 1 TR AR . T TR HEHR AR T 15
FHHT HHHATE HE # A TR

HHHHE T, S, THHE T S THHHHHE S i QOMHHE T HHHH
FHHHHHHH T HHHE 1 3 doubl e (B4 #HitH) 44 HHHE single (32 #HHHY).

HHHHE HHHHT THEHHE TR HHE HEHRHE HHHE T TR HERAE T HH R T R, 5
FHHHHFT HHH HHH R

THE, HHHFHHHE HHFHHRHHHRT R TR R, R R R
THHE HHHHHHHFHTHAT HHHAH T R

HHHE HHHHEE S HHMEEE S HEUEHEHE HEEHHE) HF S SHEAMAMIEAEHE A0 HEAEHE HEAEHEHHSE H CONSLaNt (A ittt
HH HHH PO).

HHE HHRTHE B BRI R TR HHEHR BRRARR 1 e e 1, 10, 20, 1000,
HHE HH HHRRR TR HEHE HHE AR . B, T T TR B B i
IR T SRR THE HH SRR T T .
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHHHE HE 11 HHHE HERHHHRE, HH TR THEHHRHRR TR TR HHE R TR HHRHRA 7
THHHE 11 THEHHFT HHH TR 10 HHEE HERHHE SR TR R

FHE T T R HIE SRR SRS 30 . THE, T T B H T B, i
R 10 HEFHE L TR O L, HHHHRE T BRI T T TR SRR SRR B HRRR T
RS BT 10 T HHHRR HHRHE, $HE SRR HE 0.1,

FHE I T, 17 1 TR R O.L BRI, TR R 1 R 10 TR AT
FHIEHE. HHHR 0.1 HEHE 11 HHRAHHRAT HHA R R PR TR, T 0 7 T
HHHH DINary HHHHH HH HHHEE. 1, HHHHHHRR, T T R SR R
T HHH HHE HHA TR

HHE HHHE T HHRAT TR 1 R TR TR SR 1000 HH R
HHE HHHE THEHHAHHRH T R TR SRR 10000 #HHH 1 T R
THHHE R HH HHF HHRRHHRAH TR 157, 1 A, 1000 #11 10000, #H HiHF A
HHHE, T HHTHRH, HH R A O.L HHHHH TR HRE SRR 1 TR SR

THHTHE HHH HHT HHTTHEL, HEHHHE -5 1HEHHE TR T HTHHE THEHE A TR TR
THHHHHE, HHTHHAHHE HHE PRI TR 32, 1HE H T THE HREEHRHTHATE 1 R -
THHTHHE THHHE. HIHHT HHTHAT HHE R TR B HERHTE HHHEE HHR TR T T
THE, HIHHT THHE HHTHHHE T T HHRAHE 1HE A SR, TR -5 151 (L), HRRHRAT
HHHHHE fscale HIFHHHHE HE HHTEHE.

T T HRHAHE T TR IR R ST BT THAET 1 A
THHHE FHRE IR, TR 10 T 1 T S 1T -5,

fldl ; TOS= 1

fadd stO, st0; TOS= 2
fadd stO, st0; TOS= 4
fldl ; TOS= 1

faddp st1, st0; TOS= 5
fchs ; TOS=--5

HHE HHE T HHETE T TR fHHH i Keep repeat values on the
stack!

; POSISCr i@ i # HHHHHEHHEHHET SRR HARREHE, R
HHE HHHHE TR TR HHHRH ® HHHH HHHEAH
HHHE HHE HEHHHHE HHAHRAH . A
HHE BEHAHH HHHE HH.
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11.13.5. HHHHHHHHAH HHHHE
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FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







FHHHHAHH 1. #80 HHHHHIF THIHHRR -
HHHHHHH?







HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

or ebp, ebp
je.ret

.ZEf0S:

mov a, -'0'
call putchar
dec ebp
jne .zeros

ret:
ret

FHHT T HEHRATE R B HHRAT 1 TR T TR TR 1 TR i AR,

FHIHHR R HHHARAT R

HHE HIHE Hit THEHHE HHEHHHHEE THEHE HHHE HHEE HHE T HEHHHHE S
HHE THHHH HiE 1, THHHHEHHT HE A S R #HE #H# charac-
ter—oriented #aHHHHHHE.

THHHE HHHHHHE THHHE HHEE HHEHHHH SR A | anguage
(HHHHHHE H HHHE HHHHHHE HHH, HHEHHHHHHR S ).

THHHE HiF THHHE H THEHE HEHHHE, T TR R HHE R TR
o SR TR B BT TR BT R R R A R

o THAT THHHE THERATRIE THE SR T 1 . 1 IR AR
TR R TRATE T T SRR TR AT AR A, 1 1t
TIHHE HHE TR FHRE TRATRT T 1 A TR T 7 A it
I (AT THTHE THETR B TRAE TR

FHHT HIHHE TRAHHI, T TR getchar HHE HIHE read BIFAHRHET
THE HHHHHE HHHHE HHH canry flag Clear HHHHHHHHH HHE HHH THRHAHHHHHE HHHHH
TR T B HHAR, 3 13T carry flag SEt HEHHFRAT HFHHE HiEH
FHIHH HRH.

FHEHATRHHE, 11 TR R TR HHHR HHHRHR R A
HHHHE # HHHH HiHHE #HE getchar. ##E alwaly's HHEHHHHE HEHH it carry flag Clear.

HHHE, HHE HHHHE HEHAE SR HHE R carry flag #HF HHHHE H HHEHE HH A
HHHHE HiF TR

HHHE HIHHH T 15 read. THEHHHRHEE THE HHEHRHRE HHEHE THERE
THHHHHE, H#i HHHE SRR getChar, HHHFHFT TR H THETRAHR A
THHE HHHHE HHHHHH, Clears #HH cary flag #HH HHHHHHE.

FHHE HH rea) HHHHH HHE 1 S HEAHEHE S SIS, 4 #H O
FHHHHHE HH gitChar 1R, HHHEHHHES, H a0 e, byte d #HH HHHHE 1 4 14
ESP, SetS ### carry flag, #H# HiHHHH:.
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R HHHR

HHE, HHHH HHHE T HEHHHH #? AR # R HEE 5 cll
HHE HHHE, THEE THRAHHPHRHR DUl HER THEHRAE SRR, #04. #7
THHHHHE HE HHE HHHE T 1HE T (B HH T A, T
THHE HHHHHE, THHHE THE 1 TR THHHE 1 T o 3
HHHHE, THHH HHHFHRAHIRAR DopH HH HIRHHHE HIHHE HHHE TR TR,
THHE HHHHHT HE R TR TR HHHE TR R

THIHE THEHHHE HHE T A HH ESP (HHHHHE HH HH T HHTHHHHHE ),
HHE THHH HRHHPHRATE HHHAE T HR-HRAHRHR # R SR
amnes a: #i HH HHHHHE HHHHHHHHHE HE HH gctchar #HEH#H call## read.

HHHE R getchar AT pushiE BREEHHRAHE HHEHIRIT callHHHE read, #1HE #H0HE HH1
T B THHE RS 1 S R T T i —
T calfttt getchar. H HtE 1 HHHE HHEHHHRE HE THEHEH, ## cal## getchar,
HHHHHE retHHHE T #HHE cary flag #H

BRI TR B, HHE Dodloadl HEHFHHIHE 3 HHEHFIAE B HIE TR HRHRRTE B H B
FHHHHHHHE HHHAHHE HHH HHRHHR T T TR

T T SRR HH BT T TR AR (1 1 TR TRT TR TR I
THE HHHHHHE HH HHH HHHHHHRAHHE T, HH # packed decimal ## HHRHHHHHIHT.

FHE HATHHTE FRE AR, HE B R SO 13 R HHRAT . 1 HARR 1 HARE Old
FHE 1 HRAT HHHHRAH 17 B R call THATRIFAR TR TR TR 17 TR TR
HHHHHHH i H#HE direction flag #HHH# Sd ## HHHHHH.

FHHHHHHHTHIT HHHRE HE T AR R T TR, TR TR R T
FHHHHH HHHRH T R

FHEHHE 1 HHHHHHHHIT HRHHHE 7 R TR HHHH R AR H A R
FHHTE T 1 TR FRHHHE. THAHE T T HERHHHR HHRHR R TR TR, 11 R
FHHHHH HHHHHE HRHHE.

11.13.6. #HiHHHE HHHHHHHH

THEHHHTE 1HE THEHE IR HHE A P TR (QNOT € HHHE THEHHTE HHETHIHE HHE TR
(HHHH HHHHE HHEHHE AT # SRR, HHE T PHHHARHT TR textual queries. # #
#iH have to, #H# ## can.

THE HHE HHHHHE TR, HRHHHET # HHEHR TR, R HH R A T
THHHHHT HHTHEH, HHTHET TR T TR R R

IR FH FHHE 0 B ARG TRIBA 1 TR B AR THIFRT T Tt
THHHHE HHHHHH HHE THHHE R T LSO, HH HHH H# Tinetune #HH#H HHHH IR Hi
RS R TR B HE TR 3 SRR B SRR, B T T HAR 1 T
IR FRAFHHRRRT TR TR HHE TR SRR G R At
THHHE HHHH HHHHE H HHHHE THE H HHEHHE T, HH T asK# HHHHHE H HHHEHHH.
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

THHT HHHTHHEHE THEHHE TR TR HHRE

% pinhole
Computer,

What sizepinholedo | need for thefocal length of 150?
150 490 306 362 2930 12

Hmmm... How about 160?

160 506 316 362 3125 12

L et'smakeit 155, please.

155 498 311 362 3027 12

Ah, let'stry 157...

157 501 313 362 3066 12

156?

156 500 312 362 3047 12

That'sit! Perfect! Thank you very much!
D

T THHE TR TRIEE BRI T T BRI BRRATE f 150, 1HE T TR T
A AQ0 HATHRAHE, B O.4Q H1H, 1 1 11 THIFHTE 1T HRHITHR SHRRTRAH (A R i 156
THE, THE THHT HHE THIEHE FHRHTE R THATHEHTR T TR TR T 1 TR,

11.13.7. HHHHHHHH

HHHHHHHE 1t HHEHHHE HHE # TR $HE T fHHE R T,
THHHHE T HHHHHHE TR #H# scripting language.

T T HHHHHHHR T HHHHE SCrIPUS A HHEHH

# -/bin/sh

#!/bin/sh

THHHHHHE THH HHHH HHE 1 HRAHHE. HHE A T TR HHE T T R A A
THE THIH HIHHHHE, HiHE AT TR TR

THHHHHHE HHH HHHHE THE A AR HE T |
B HEHHH HE HHRAHHR R AR TR HRAHR T SR R
THIHHHHHE HEHHAHHH HHHE A A 120 HiE.

THHTE SR FHAH BRAT R AT ST
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

60 287 209 181 1370 10
70 310 226 256 1598 11
100 370 270 256 2283 11
120 405 296 256 2739 11
140 438 320 362 3196 12

THE HHHHEHE 1 TR THE T HHEE R SR AL HHE T T 1HE R
THHHHFT HiE H HHRHHHRHRAHR

% /medium --b --e > bender
% cat bender

focal length in millimeters,pinhole diameter in microns,F-number,normalized F-number,F-5.6 -
multiplier,stops from F-5.6
80,358,224,256,1562,11
30,219,137,128,586,9
40,253,158,181,781,10
50,283,177,181,977,10
60,310,194,181,1172,10
70,335,209,181,1367,10
100,400,250,256,1953,11
120,438,274,256,2344,11
140,473,296,256,2734,11

%

1114, H#HEHAH

THE, THH THHHE TR T HHE, T HHET HTHAHHRH TR TR T TR H R
HHHHHHHHE .
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11.14.2. HHE Hit HEHHHHHHHE

THHTE HHHHHATE H TR HHEE HHREHHR SR TR R TR HHE TR -
HHHHE HIFHHHI HHHHE TR R

UNIX® is an abstraction!

T THHERIRAHE (A 1 TR SR AR AT R (1 T (R (T TRt 1
THHERTRE SHHERER THE T TR T SR, T ST Rt (R A
THEERIRE TR TR 131 AT,

R FHEHHHH BIRARH HHHR B TR

% programd1 -| program2 -| program3> filel

HHE HHEE HHHE THEAHHH THEAHHRD, HHHE HHEHH SHHAE HEH HHHH A HHH TR i
THHHE HHH HEHHHHE HE R, HRHHHPH, T HERAHE HEHHEE TR T T TR TR
THHHHHHE HiHE HEHHAT T S THEHHE A, ] HHH il

HHHE HIHHHE THE HHHE THEH T HHR TR TR TR TR TR TR T, T
FHHHHRE HIHHE 1, T THEHHRAR, THEH T 1 R TR TR 15 # 1 HE HH
FHHT HHTHE THIAE HHFHE HHHH AT HH AR T, HH TR HHE TR AR
FHHHHFHHT TR HHAH. 1 3 ®, H HiHE HHHHHHE R

FHHT HHH HIRE 17 AR T T 3 TR A TR AR, T
® HH # Hith HitH HiH HHHE HHHEAHHH R T SRR HE 3

T BRI AL 1 T TR AT TRATRE T ® AT HHE B

TR TR B AT THHE TR, HHERAT TRAT TR 7 1 3 R i —
FHE THE T R FHEE HHT T ST HHARHE, THET THHRE TR BT TR T

FHHH THIEHHE HHHHE HHHHHE HHHE R TR H R 3R 3 1 R

HHHE HHHEE T HERAHE FHAHHHE . 7 R TR B THHBRE HHHHR TR T 3 R
I HHHHHHI, HHHHRRAH SRR

TR HH AR TR HIHR TR . PRI 1 B TR BT R SRR BT
Hit B BT,
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HHHIHH 1. #80 HHHHHHH TR B —
HHHHHHH?

N

HHHH HHHH HHTHHHHE, T PR HHRAHE TRAERHHAE A R
HHE, HHH THHHHTE, 1 HEHAE AR HHE R -
HHHHE HH H HHHET THFHHRATR, HHE T HHAE HHE T TR T A
HHHHIHHHE HiHE A THEHHRAE. # T T SRR AT
THHHETHHT HHE HIHHT T HHHHE HIE R TR T HHE HH, HHEH T
HHHE HHHH HH TR TR HHHHE HHRH T HHE TR A

HHHHR THHHHE HHEHEE, THHE T HE T HHE TR A
HHHHHHHE HFRHE H A

1115, HHHARATRHRERERR T

THHHE HHHFHHE HEHRHE TR HREE THEHE SRR R R T R SR
FHHHHE HHFHHE HERHHHR T R R TR R
FHHHE T THIEHE TR AR TP HH TRAHHRHTRE, T R R R

FHHHE HiF THEHHHHTE HIH THEHHRA R

FHHIHHE #. THEAHHH BHRARE HHH HERE TR . R T 0 3 TR TR, BRI i
R BRI ? HHHE R T HH R TR TR HH R HH R
I B HHI HRHR.

THHHE HHHRHHHRA i HERAE TR T A T TR AR -
THHHHE THHE HHFHHHAH H TR AR SRR TR TR 1

AR # 200062001 #. #H7H HHEHFRRRA. FH TR AR
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