HHHHHHHHH FHHHHITAT THAHT

##-#-# #'#'##-# <ivoras@FreeBSD.org>
HHHHHA. 43126

FHHEHHFH HH AR HRAHHRAT A
THHHHHHTHAL.

HHEHHE, THHAHHHE, HEHHHAR T, #3806, #A80, tHHHHE, HtHHHH #
THHHE FHHE FHHHRAT TRATRT AT R AR AR T -
THE HHHHHE TR T HH PR HHHRAHR AR
TR I THHRAT AT

I HHE HHHBTHAH, HHHR R SRR
THHHHHHE HHE HHHRRHHHHRR HEHH A, TR -
FHHHHE HHHHHARHT HHAHE. HHHHE SRR TR HHRHR #
THIHT HHHHHHAHE, # HHHHERH HHTHHHAE HEHHHHR # SRR HTHH, #
IR R T R 3R .

2013#11#07 HHHHHE.

HHRHAAH

FHHT HAHHRHH TR TR TR A #
THHHHHHE HIHHHHRAHHR, # T TR HHRAE A R
TR, HEHE TR BRI TR H AR

THE HHE H HHTHHEHHRT HHRHHHRHT HHH AR R

(s,
HHHHHHHHHHHE
L. HHHHAHHE oo\ 1
2. HHHHHRIHE (..o 2
3. HHHHAHHHHHAHHEE 1 I e, 5
O HHHHHHHHHREE R B (o 6
1. tHHAHHAHAHE
1.1 HHHHHHHH?

FERHHRRTRIHHE B TR T B R, T R 10 Rt -
R HHFRRRAHRRRI, HH R f R TR R, 3 R AR


mailto:ivoras@FreeBSD.org
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A

THHHHHHHR 1 H TR THEHE R SRR, SRR TR
THHE H THHH HRHHHE THEHHRAHHRH, HHHH SRR SRR A,
THHHHIT HHHHRHHRHHHR R

o THHHHFHHHHHE HHHHEH AR 1 R AR TR,
THHHHH HHTHHHHRHHHIT H R HHHEH T, R R
THHHHHHH TR,

o FHRHHIRHHHRRT 1 TR TR R TR TR TR R —
I TR, HHHHHRR TR R R HHR AR
HHHE, TR R SRR TR LS H THRRETR SRR AR fH
B

o THAHREHIE TR AR GHHHHT T R TR TR ST T s it
AT

o THAHHIR HH TRAAHRHT TR O THAHHFART TR, FHRAHHRT TR SR
T 11 HH AR TR

o HHEHHEHE SHERHERHAEE SEER(A), # S T SRR S S
TR # AR HHH.

o HHHHHHHE T HH0), # HHHHNO), # 1K), # D), # HHIHHHHHINO),
HHHHHHIIO), # HHHHHHO), # HHHHHE HHE, HHHHHHHHI 1 HHEHHHH I 4 it
HHHHHHH HHHHHHH HHHHH S .

o HHHHHHHHE HEHHHHHHHHHE () # HHHHHHHHHHEHHE HHHHHHHHE S
THHHE, HHHEHT THEHHRHE HHEE HHHAHHRHE HHBE HHHHBHRAHE SRR 13 3
THHHHHHHHIT HHHFHHRAHH AR,

2. HHHHBHAAH

THHE THHHE, THHHE HHHEHHRHH AR T TR, THEHHRHHIT TR R
THHHHHHTHAT. THEHE HE HH HRAHHRHRAE TR HHEHRAHE PR R, #
THHHHHE # HHHE TR SR HHRAHHRHHR TR TR SRR
THHHHHHTHITE TR TR R TR TR R 1 R
THHHHE HHTHHHHRE HEHRH HHE TR 3R TR, HHEE SRR TR TR
THHHHHT 1 THHEHHHHTE PR R P, HH AR R
THE HIHHHHHHHE THEHE | HERHHHR HEHEHHRHH R TR TR R R,
FHHHHHHHHA HHHHE HHHRRHHHH AR R R 232 #HH AR
THHE HHHHHH THRHHRHHHRAH.

i B G BRI THE AR BRI T T R R TR A, i
IR TR BRI TR TR BRI HHHE R R i .
THHHE HH HHHE H HHHE HHHHHHHHEHE # HHHHHHE HHH THHHE S S (R
HHHHHHHHIHE, HHHHH, HHHHHHHHRR, S R AR


http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/developers-handbook/index.html
http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/arch-handbook/index.html
http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/arch-handbook/driverbasics.html
http://www.FreeBSD.org/doc/en_US.ISO8859-1/books/arch-handbook/driverbasics.html
http://www.freebsddiary.com
http://www.freebsddiary.com
http://www.FreeBSD.org/cgi/man.cgi?query=geom&amp;sektion=4
http://phk.freebsd.dk/pubs/
http://www.FreeBSD.org/cgi/man.cgi?query=g_bio&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_event&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_data&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_geom&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_provider&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_consumer&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=g_access&amp;sektion=9
http://www.FreeBSD.org/cgi/man.cgi?query=style&amp;sektion=9
http://www.vmware.com/
http://www.qemu.org/

I B

2. 1. HHEHHHHHHE HHHHHHE T TR

R BHRH TR TR BRI INVARIANTS, TR R
T 1 HHHE HHRR AR TR

options INVARIANT_SUPPORT
options INVARIANTS

HHHE T TR AT T BRAHHE AT HRATRHE fIRET,
THEERE AT AT T T S R AR AT AR A .

options WITNESS _SUPPORT
options WITNESS

FHEHHE TR TR TR, FT SRR TR R # R
TR AR

makeoptions DEBUG=-g

THIHHHHHHI HHHHHR A A SR SR (mokeingalkend)) # #HiHHE HHHHHHHHIHH
TR AR HHHE PR TR Kernd debug # HHEHHE HEFRAHRAH # Jusiobius/
SC/sySKERNELNAME/. #H HHHHHHHIE, HHTHHHHIHH HHHE HHHRHHHAH HHHAHRAH H Tboot
kernel/.

FHHHHE TR TR TR AR TR, T R TR HR
TR THAHHE 1 HHHRHRAR. SRR R HHRRA R
FHHEHHHE H# HHHE TR T

options KDB
options DDB
options KDB_TRACE

THHTE HHHHHHHHHHRHHE TR TR HEH SR HHBHRAHHR A HHAHE HHRT
THHHHHHHHAHHE THEHHRAHHET SRR SR

debug.debugger_on_panic=1

THHHHHT THHHHHHE TR AR, THEHHRH SR HHRAHR (A AR -
THHHHE. TR, HHEHHRHRAH R SRR, TR P A
THHE THHH HHHHHHHE HRAE THETHEE TR TR SRR TR AR
THHHHHHHE. HEHAHHHHH THHRRARA SRR (R AR
HHHE HHHHHHHE # THHHHH THHPRAE) HHHHHHHHHHH HHERAAR A T
THHHHHHT HHHHHRHHHEE T HRAHHRH HHEHHRHHE. TR R TR,
THHHHHHHE THHHHHHE THHHHHHHER S (R T 1 R ledsysall.conf):

kern.filedelay=5
kern.dirdelay=4
kern.metadelay=3



HHHHIHT HHHH

THHHHHHT TR HHPHRAH R

HHE T HHHHE P T T T fHH T T A T
HHHHT TR TR, TR T T ST . T,
IR, T, T ST T T A T
HHIHHHIHIHE. HHHE HHHHHTHTHTH ST T T 1 T . i -
HHEHTHHT T T TR 1 T PR ST, HHE P -
HHIHHHTHIHE T T, T T T T
HiHH letcire.conf:

dumpdev="/dev/ad0s4b"
dumpdir="/usr/core"

FHHHHHRAHRA dumpdey HEFHHHFRHHE 17 HARAHE TRARA, # dumpdir FRAAHHRAHR THAFREE TR
FHHHHHHHRAT HHH T TR R R

IR HHHHHE TR H HHHR R, 1, 1 R HRR R TR -
FHHEHHEHE HHHHHEE (200H) H HHHHE THEFT SHEHHEEEE T, T R
FHEEHHE THEHHE HHHHHE S (HEHHHHERE, THAT THHE HHHHHE S S —
FHEE SHHEHEHEEES 3 FHHHHEHE T ST T I (L | 4 THHE S
TR HERHHHHHE HHHHR HHHHRHHHR HHHR TR TR SRR -
HHHE THEHHHHHI AR # [boot/|oader.conf:

hw.physmem="256M"

FHHHE T AT P 1 HHHH S AT T (T i i i
AT PR 1 ST T T ), i -
HHHHEHHE HHHTHHHE T ST T T R R # |
etc/re.conf

background_fsck="NO"

B HHHH HHHAHE HHPHRAE R TR SRR TR SRR
THHHHE HHFHHHIE, HEHE TR SRR THEHHRH SRR, TR TR R
THHHHHHHE # 1 TR, HHHAE THTHRHHRH TR R SRR, TR -
THHHHHHE HERHHHE 1 T TR T HHRAHHRH SRR R, # PR AR -
THHTE HHHHHHFH H HHRHHHA AR

2.2. HHHHHHE HEHHHH

FHHT HEHHRAHHRIH SR TR R AR BRI HHRHHHRARA # SR i
FHHHHIRH TR HHHARA. SR H TR, R AR T e —
FHHHHR AR # lusisc,

2.3, AT

THHHHHHH HIHHHHRHTE T HRAHHEH AR M aKeli | cHH HiHE TR TR
THHHHEHH, T TR AR SRR TR TR S



I B

THHHHHHR Mekefile # HHHE HEE THEHHFH HRAHHRH THAHPHRAHRH SR R
THHHHHHE HIRHHHRE, THAAHPHHRAHHRH TR HHHAHRE, THEE SRR SRR
Makefile #iH HHHHHT HiHHE.

SRCS=g_journal.c
KMOD=geom_journal

.include <bsd.kmod.mk>

HHHE Makefile (# HHHHHHHHHHHH HHARHHH THEFHAE) HHHHHHHHE H AR AR . T
THHH TR THEHHRHHEH H A SHRHHEHRA TR T T R AR -
THE HHTHHHE HEHHHHH THEHHRE, T T T, THE THEHRAHEHR 1 R, AR
THHHHHHHHHE HERHHRR, # HHHAE 7 SRCS.

3. THHHHRHARH AR # T e
3.1, HHHHHHHHE HHHHH

THHHHHHHAH HHHHHH(O) # HHHHHHHHHE HHHHHE THHHE TR S S
THHHHHHE, THHHHARAHHH A AR T ().
THHHHHHHE HHHHHHH HH, $HHE malloc() # free() HHTHHHHHHHE HHHHHHHHHHHHH HEHHHHER, -
THHHHE THHHHFHE H HTHRHHE HHHR R

THHT THHHHHHE I TR SRR 1 HRAH R R R -
HHHE, THHHHAHT

static MALLOC_DEFINE(M_GJOURNAL, -"gjournal data’’, -"GEOM_JOURNAL Data");

HHHE HHHHE, HHEHHE T FHHHE ST S T, T T -
HHHHEHE TR . sysparamh, syshkernd .h # sygmaloch

HHHHARAS 1HEE S AR HHEEAHET SR R (B R
FHHHHHERRS), THARRHEEEE 3 1071(0). FH SRR T, AT -
FHHHHHHHRIT T TR R TR TR, TR R
HHHHHHERRT TR (AR, SRR (R ()

3.2, HAHHHR # A

HHHHHHHHAHH # THHHHH(3) Hi HHHHHHEHE S HHHE T S S
R TR SRR SRR HHERRS, TR BRI 1 AR, HH R
R TR TR TR 7 TR G 0, 1 R e —
FHE R TR HHA 1 HH R HHE HHAH 1, H
THHHHHE T HHHH HH HHHHHHHE SRR H T (G TR T
HHHHHHHE), # HHHHH H HHHHHHHH TR (T T T R AT
HHHE, HHHHAHH THHHFRARH HHHRRAAA T T R 1T
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HiHH

HHHHE T S T T, 1 S B S H(3) #
HHHHHH9).

3.3. #HHHH

HHHHHHHHHE Dio HHIHHHHHHHHH THHE HHHE HHHHHHHHE S, IR .
THHHHHHHE HHHHHHHHHE 1, HHHHH R (HHHHHHHHHE ) S
THE HHHHHR, THHTE THEHHHRHT, HHEHHRE, T B AR B A, # R R
THHHHHH THHHHHAHHRAHRT TR H R

I TR TR HH, 3 D0 BRI R, T HRR, 3
HHE HHHHHE TR S S (A IHI(2) # HRNHE(2) HHHEREHE 3 S -
R HHHHTR AR HHEHRAH, R 1 TR R 3 -
FHHEHHEHE SRR FHEHE S, SRR (R R (1 -
FHEE HEHHEHE T AHRFHHHAE) HHH T T TR SR
.

FRBHRRRHT R R T 1 (R O, R it e
HREBTRARARTHT AR, TR 1§ R R R AR,
T THAHET, HHTRRRATE TR PHRRRRRAE TR 1 IRRREHHE THEHHE A
THIHH HHHHHHHRHHHHE HHHHRAHHHR A R o wite daa() # o reed data(), #H HHEHHH HH
TR 1 HHHHHHTR, T AR T TR R TR TR TR,
HHEFHHR, TR CHRTRIRRRR (HR HERRR T TR, HERRH AR #
A Sart() #H# stop().

A, FHEHAHHAHHTHRTATE 1 AR

A1, HHHAH

FHHHE HHRAHHHR FRAHRHRHHRH 1 TR, 1 R TR R -
TR HHRHHRAHHR HRAH 1 FRAA 3 R SRR —
HHHHE HHRAFHAHH THHHHHHHERRE HEHHE (R ). HHERRERRRH S R
FHHHHHHHHRAHHA HHTRR R A AR

4.2, HitHH i

HHHHHE HHHE HIHHEHRA PR SR, HHE SRR R
THHHHFHHAHHE THEHE TP 1 TR R SRR A T HHRRA geom.

B HIHHHHE THEHHHE TR HEHEE TR TR TREHHR, TR AR HHT
HHHHHHHHAH HHHHHHE THH H . (1 THHE A # R

o Nt BRI R, R R TR SRR R # R
(FHHHHHHHE, HHEHH THHHHRAARA HERAA ).
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I B

o ini HEEHEHEHE AL B A A A A AR (LA, HEAEH A
HHHHHD).

o taste THHHHHHIHHE, THHHHE # HHRHHHEE HHAHRHHE A HRA T AR
(FHHHHHHHHHT) . THHHE HHEARAHHHHHE SHHHHHHE, T R AR
THHHHHHT HHHHHHAH HHA.

o destroy_geom HHHHAHHHHHFE THIF TR HRRRH SRR HHH .

o cticonf AFHAHE HRTRATE, THEHH FERHTHETRAH TR B HHR Hat -
TIHHRAHHHT T

FHHHHE THAHHFHATRAT HARAH TR HRE, TRA SRR 1 AR 1.

HiHHE geom # HHHHHHHIH o Class # HHHE HHHHHHE (HHHHE) HHTHHHHHHHEHE HHHE, PR
HHE HHHRAL.

THHE HHHHHHE THHRHHHRH I R R

4.3, HiHHHH

HHHHHRAE # T PR A (AT T s (s
HAHHHAT ). PR SRR T T 1 T
AT TR R, 1T P T T T (T s
T HHHHHAHT) HHHHHR T T AT 1 AT i 1 e -
HHEHE HHHHHHH R PR, PR TR T T T
HitHHHHE.

o struct g provider *provider | HEHIHHHHHE HHHER THIFHHRAAHRRE HRAAH R
B

* UiNt16_tn disks : HHHAHHHHIH HHTHHEAHHHH HHHE (HHTHERHHT), R
TR T

o Sruct g consumer *rdisks | HHHHEHE STuct g oonsumert. (HHHHHHEHHHE HHEHHHIN W -
HHHE HHEHHHHHH, HHH T T T T T A
H )

FHHHHHHIH SOftc HHHHFHHIHE HHHHHHRA THRAHRAHR HHE. 3 R AR
HHHHE HRHHE.

4 A, HHHHHHHHH

THHHHHT HIHHHHHHHHE H HHE T T TR T HHAHHRHHE SR, 1 R
THHHHHHHHA #.

o \CHHHHHHHHE HHHHHH HHH HHHHHHE 1 THHHHH PR S (HHHHHE T
HEHHHHE)



FHHHHHH A TR

o HHHIS2 HHHHHHAHHHHHIE HAHHHH

THHHHHHHHHHHFH, HHHE TP P HHE R 3 SRR SR
THHHHHHHIT HHTHAHE HRAE, TR AR,

HHHHHHHHAH THHHHHHARA T S T (HHHHHHH T
HHHHHHHE HHHHHHER 1 HHH).

(HHH HHH HHRAHHH HH HERRAHT, T R T TR R -
HHHHHHHE 1 HHHHHHHHHHHHHH )

A.5. HHHHHHHEHHH HHEHHHH HHRHHEHH
THHHHHHHHHHHRHHHH PR AR
o HHHHHHHHHHHHE HHHHHHHHHE S S A S)

o HHHHHHHHHE THEHEHE HHHHE HEHHHHE TR R TR H T SRR
geom CLASSNAME.so (HHHHHHHHT HHHEHE HHRHHHHE # Nibigeom).

o HHH HHRHHHHH T HHHE R HER(S), T S
THHHHHHT H HHHHHHRHH TR R SR

THHE HHHE HHHHHHHHHHE HHHHHH R S A

o HHHH(B) HHHHH HHHHHHHE H HHHHHHHHHHE HHAHHHH HHHHHH (FHHHHE HE dod) # HHHHHHH
THHHHHHHHFHHRHHE R,

o THHHHHHHHHHHRHT TP SRR SRR H R SRR, SR
THHHHHHHHFHT 1HE TR HHRHRAHR AR R

o HHH HHHHHHHHAAIAE (HHRRDH THHHHARASH AR (T ) # -
THHHHHHT THHEHHE HTHRHT THHHHFHRAHRH SRR ., TR R R
THHHHE THEHHFHHHIT H AR SRR R

(HHHHHHHHH HHH HHHHH S HHHHHHNE S 1 S T
B, A S S FEEHHH HHHHH 1 S bt
)

4.0, HIHHHHHHH HHHHHHE T

THHHHHHHAHHRA R geom CLASSNAMESD  HHIHHHHHHHRE  HIHRHHAH
class_commends, HHHHHHHT HHEHHHHHE HHEHHRHAHH - R Sructg command, FHHE THEHHHE -
THHHHHHT THEHHHRHT H AR PR R

HHHHHHHE [-HHHHE #HH#E geom [#HHHH]

THHHHET HHTHEHHRATE HHRAHAE
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I B

o THHHHEH HHRHHHEH TR TR, SR TR TR R H
THHHHE THEHHFHHHAH TR 1 SRR AR

o HEHHIHI H BRI SR, 3 TR HHHRH R R
B

HHHHHE TR
o v HERRAHRR B
o -f | HERHRAT

THHHHHHH HIHFHRAT, H TR THRHHAHHRA R SRR R
THHE HERHHE THHHE TR HH TR TR AR, HH T,
FHHHHFHHHRE _command FHEHHRHHE TR oc_Tunc, THEHRHHE TR HHEE HRHHRARA
HiHE (# HHHHHHE 0), T THHHHE HHTHHHHHE THHE T AR # T,
oOc_func HEHHHE HIFRHE, THHHHHHE HRHHE HRAHHEH P TR HHRHHE Clreo HHEHHHTE HIFHE.

A7, HiHHHHHHHHE HHH

T HEHAHHHAT TR S T AT HHERRE, A TR # et —
HHHE L, SR (ERRE TR TR, SRR AR AR 1 SR A 1
THHERTRATE TR

FHHHHRH HHRAHE

¢ ACESS | HHHHHHHHHEHE HHHHE THAFHE (R SR SR

o .dumpconf ;| FHFHHRHHEHRF HHEHRARH H PR TR, HHE

o orphan [ FHHHHHHHHHT, THEHHE THEHHPHRAHHR TR THE PR SRR
o spoiled : FHERAHHIAHIRE, BT THHEHREHH BT 1 R R ft

o Sart : HHHHHHHHHHHHE HHH

FHHE HHHHHRH HHHHRHH HH HRH TR O_down # # HHHE IR B
FHHEHHEE (S T FHEFHHE AR HHHHHHEE) | T
IR HIHHHR R, TR TR TR

THE HHHHHRAHHRA, HHRHHEE R 1 TR SRR R AR -
THHHHHHHHIAHE HEFHHHE, TP HHRE

4 8. HIHHHHT HIHHHHHHHHE TR HHH

HHHHHHHE HHHHE 1 1 1 SN H OIS S HHEHEEE SO (PR
)



HHHFHT HHHHHHARHH HHHR

_down : HHHHHHHHHHHI HHHHHHH, THHHHERAH A TR (T,
HHHE THHHHHHE HH HHHHHHHHHHE THHHHR AR S HH 3 R
THHHHHHHHRAT

Q_UD © HHHHHHHHHHHHTE HHTHAHE TR TR T TR, R -
THHHHHHHHFHHRAE HHHAR T

O event [ HHHHHHHHHHHRHTE # THEHHPHTHE HHHRAHHE, AR SHHBHTHRE SHAHR A
THHHHHHHHHHTHE THH THEHHHRE, TR HRAHRHA # 3.

I HEHRHAHHRRA R HHRHH R AR 3 R
I, TR HHHRAAH

A HHHHHR HHHHRAHHR TR 1 TR SR 1 R i
A HHHHE, TR SRR R, HHH R I R SRR
HHHHHHH, HHH HHH R R R HHHHR R HHH R
.

THHHHHH TR SRR TR Sort() # HHEHHTHHEHHHHE R
IR AR L.

HHHHHH)) TR, HH A TR T AR AR -
HHHHHHHHE T (F HHHHERE, THEHHHH ). R R S S
T HiHI THHAHHHE HHE (TR R TR T AR TR -
HHHHHHHHHI HHHE I O done bio()!), HHEHHHHHT THIH SRR # HHHAHHT -
HHHHHHHHE HHHE 1 HEHHAAHHHE TR HHER T T #HHRA# g o request()

THHHHHHE HHHHHE TR HHHHHHHHE HHHHHHE i, i T R san() # HHHEH
O_down. FHHHHHE HHTHRAHHRHE SRR TR, R HREE TR -
HHHHE HHHHHHHE o 10 odiver() THEHHHHEH THHHHE HHHHHHE

FHHHI, HHHHHEHE 1 R HHH) HEHHH R H 1R O p. HHHHEHE # 1
L Up HEHHHHEHE HHHEE Cone() HHEHHEHHHEEHHHE HHHHHE, HHH R S
FHHHHHHHHHS HHHHHEHE S HHE S HHH A HH R 1
HHHHIHEHHE  destroy. bio() # HHHHHEHHE O 10 Odliver() HEHHHHHHE HHHHHEHHHIEHEE HHH

THHHHHHHE HRAHHE HHTHHHHRE R H R AR TR

HHE HHHHHHHHHTHTH # T, (T ST { R Do HHEHH HHHTHHHHHHI
HHE T, TS () (HHHHHHHH T HE TR T bio_parent #
bio_children).

THHHHHE THHAHH 1 HHEE, T THHRH AR R # R G_UP # G_DOWN.
THHT HHTHHHHIT HHTHEHTR THH, HHE TR P R R

HHHHHH HHHHHHHE meleep() #H tdeep().

10
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I B

o FHHHHHEHHHE S O Wiite data) # O red data(), HHEEH S T HHEHHHIEEHHS #
FHHHE HHHH 1 HEHH I 1.

o HHHHHHE A
o HHHHHHHHE ) # uma zalloo() # HEHHHHHHHHHI HHHHHEE M WAITOK.
B (o)

FHHT HHHH AR 1 T HH SRR HRATR 17 TR T R -
THHTHHHHHE, THHE HHH TR T HH TR T R R, 1 -
THHHHHE 1HE HHHHHHHHHHE THHHHE (R T HHHE H R R S . #H
THIHHHE HHRHHE, HHE H TR TR HHRRRAT TR R i
TR HHEHHH, TR, HARAT TR AR SR SRR #H—
TR H HHHHA TR AR FHAR SRR TR A,

A.Q. THEHHETH HHHHT AT, ST 0 e i
HHHH HHHH

THIHHHHHE T HTHHPHHHHH AR HHHHHR T (), # tHRHH HH -
TR T AT AR, AR 1 AR A AR T f i —
THHT, T T B T 1 TR TR R i R # fnam fi—
THIHHHHHHE, HiF HTHHFHHHHHE 1 R SR R ()

# HHHH HHH HHHTHHEHT HHHRAHHHHE T TR R R g down (HHHHIHH
Start() ) HH HHHHIHHH T, T R SRR TR R (T
THIHHHHHHIE). 1 HHHH T TR HHHHHR (HHHHHHH R R AR
THIHHHHHE Hi HEHHHHT TR, TR HHHHHRR A HHHHHRT), T
THIHHHHHE HEHHAHHHHE T T TR H AR TR #HHE switch().

R HHHHHRHHR TR TR HHRR, HHHR SRR
FHHEHHEE HHHHH AL, S S S S R HHH (R A,
IR, TR, HH A TR T TR HHHR R # 3
R 1 HHHHS, HHE HHH R HHRHT R HHH R
I H HHHHHR HHHH. HHHHE SRR 1 TR R R
FHHEHEE S AL 2 SR Start(), FHHEHEE FHEHHE S L i S
.

HHHE S SN TS HAEHEEAAEAEOEOEtEtt T HEAEHE Y Tt
HHHHHHHHHHHE H AN, OIS HF S S HHHHE HF S HHHHHE. HHE HHHHHE HHHH—
HHH, HEHE A OO OO, HF FEOCOEHEIHFHHHHE TS, THEHHHH HHAMMAEE HHA
conel) HHHHHE HHHE HHEHIHHHE S o up.

# HIHHHHHHH # HEH HEAH (D)) T HHH S 1 R
RIS AR ARt TR TR SRR 4 e
R THIFHTE BRI, HHI # R SRR TRAARRRA, #H R -

11
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BRI R SRR, SR
e

HHHHHHE HHH(9). # HIHHHHE HHHHHHE, T I THHH T SRR T S,
THE THHHHHTE HHTHHHHIT HHHAH TR
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