P 1 THFHT TRARTT

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

HiHAHHHHE 43126
I 1 HHHHRHHE SRR T HH R R

HHEHHE, THEAHHHE, HEHHHRRAHHE, #3806, H#A80, HHAHHHHE, HHHHH, #iH#
T R IR 1 R AT SRR AR 1 AR fit—
THHHHHH HE THAE HHRHHAHHRAE HHE SRR R R R
TR

THHHE 11} THIETE HHTHHHHRHHT HHHE T PR TR
TR A FTRETRAT T TRAHREE 1 R AR,
THHHHE THHHHFHHRAHE TR HHE R R, #HE I R
THHHRRAT T TRATR T T SRR G, T AR A
THHHE HIRHTE HTHHHHHRAT HH HEHE TR TR TR
2013H11HOT H HHHHHE.

HHHHHHHE

FHHHE FHHHAT HEHRAH HH R R AR 1
THHHHHHE, HHHE HERHHHE IR HTE R THE 5 A T
FHHEHRHI HIE HHFRT HIRE 3 SRR AR

HHHHHE T T

L. S |...oooooo\. oo 1
2. MBI e 2
3. 4t B O BB . ooooo...eoooooooeeeeeee e 5
A 40 S S ] 6
1. HHHHHHHHHH

1.1, AR

THEHHHAHIHHHEE 1 {1 HEHHEE # 1 HHEE ] R A T
THEHHHE HHE T TR HHE P T P PR HHHE Tt T
T P A A, SRR, TR Tt fHHH T S (T
TS TR PR T T T P T ST
HHHE


mailto:ivoras@FreeBSD.org
http://svnweb.freebsd.org/doc?view=revision&revision=43126

HHHHAHHRH A

o THHT TR HHHFHHRAH HHPHRA 1 TR TR SRR,
THHT HHHHHHE HEHHHHRHE HHTHPHRE T TR R, SR TR R
THHHHHE HHHRHRHHHE.

o THAEHRATH HHRHHRAHHRAT TR 1 TR R, T
THIHHE THAHHFHRAHHE 1 HAR TR HHHRHRA T R
HHHHHHHHHE HHHAFHHE L3, THHAHHHE HHPRAH HHHHE R

o HEH HHTHAHHE HHEHRAA T R TR T TR 1 HHR R R S
HHHFHHH HHHHHRH 3 TR HHR

o HHHE HHE HHHHEE T HEHERE O # HHH HHHHHHHAH AR R R,

o HHH HHHHH(A) HHHE THHHE HH HHHHHE THHHE SRR SR AR 1
R HIRHHHH.

o W W # HHO),  # H0), # e0), # HERHO),  H HHHHHHH)
H D), # HHO) & HHHHH T HHHHE HHHHHS HHH T
HHHHHHH S,

o HHH HHHHHO) HiH HHHE # T HERAHAHHHHHE T T THERARAHHH S
THHHHR HIHHE T HHTTHEHHRE THAE T AL THETHHRE T 5 5 THETHAHRE 15 1 R
THHHHHHHHIT HHHH.

2. HHHHHAR R

THIHE HHHHE HHE 1HE HH THHHHH SR HHE T (T HHHHHH) HHH AR
THHL. HiHE 1HE HEHHHE HHTHHTE TR R SRR T TR, 15 T
THHHHE HHHET HiE THHHE T T T TR R HHHE T SRR T -
THHHHHHHHHAHHHT TR HHAE A . T T T TR
HHHHE HHHE THHHHAH T, 1 AR T (R T
THHHE) . THHE HHHHH HHHHHH HHHHE HEE THHHE TR H T . S, T
THE HHHHHHHHET HHE 1 THEHHET T HH T R

HHHE, THEHHE HHHE TR TR T HHH SRR A, TR R
HHHHE HiH 11 HHHE 17 THEHRA 7 TR TR TR TR HHHEH
HHHHE. T T 1 HHHHE SRR HH AR 1§ R T
THHHHHHE (HHHE HHHHE HHHHE T TR 1 A S ).

2. 1. HHIHHHHHHE H HEHHIHT HHE HHHRH

HHHE BT BERATR THRATRRAE 1 AR AT INVARIANTS FHEHRH 7T 7 TR 1
THHHRE THETR T TR A AR AR T

options INVARIANT_SUPPORT
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I H HHHH

options INVARIANTS

THHT THEHE TR R R R R, TR A TR T
HHE HHHHHHTHE 1HE AT

options WITNESS_SUPPORT
options WITNESS

FHHE FHAFHHHHI TR HIHHE, H T TR TR R 153 TR

makeoptions DEBUG=-g

THIHHE HHH THHHHE HHE A R (makeinstalIkerndl) #HE HHHHH HHEHHHE HHHH
FHHE HHE AT AR HH AR enel debug HHH HHHH-#HHE ## lusrobj/usrsid/
SYSKERNELNAMEY. #H# HHHHHHAHHHHHE HHE HHHHHHT H HHHHH ## [boot/kerndl/.

R HHHHRHHHE HHE B HHE R HHHRHT B T S AR
R TR B HHHHHR. HHHE TR, R R HRHAHRRE TR T R R -
FHHIHHHHRA T

options KDB
options DDB
options KDB_TRACE

THHE HHHHE H THHHE HHHE HHHH T THE HHHE 1 T (B 3 T TR

debug.debugger_on_panic=1

FHHHHHE T T THHHHE, 1 T HHE T TS THHHE T FHEHHHS T,
HHHE HHHHHHHE, HHHHE TS T T 1A TN AR AN HEAEAEAEHE 1
FHHHE 1} 11 HHEEH S HHEEEAEAEH HHF FHF HHHHEEEEAEAEH FHF HHHEEEEAEH O SO
FHHHHHE H T HHHHHH T, HHHE S T HHHE HHHHHHE HHHHE S
FHHHHHE TS HHHE HHEE FHEEEEAEAEH S T FHHEEEEE FEEEHE HEAEHEH, HEOEHE HE HEAEHEHEE,
FHH A HEAEEAEH HEAEHEAEAH HEOEHE HEEE HEEEEELEE S, ) S S PHHHEEE HHAEEEE
FHHHHHE 1 (HHHHE H1E #4444 etclsysct]oonf):

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

RS PR AR SRR,

FHEHE HHARHRHI HHFR A, HHR HHH HHFR HH TR HHH 3 R i —
R T TR R, R B TR 1 FRAT HHR o
ARG BRI, HHHHE 3 T TR TR, TR SRR FR 0 R
FHE BT T T HHRRRH HE THE T SRR, 1 T I HR, HHT HHR 0 A
HHE H SRR BT, HHHE PR HHRH TR T R B R,
R TR 1 SRR TR 3 TR HH TR letclve.conf FRIHIFHHA.



HHHHHHHH HH HEHAAH

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

HHHE dumpdey HEHHHHHHT HIHHHHRHHE THHE HEHPE SRR R dumpdie HEHHHTE HERE HIHA
THHHHE THE HHHE HERHHHRHHE T TR TR B R

THHHHHHE HHHHHHE HHHHE TR R TR SRR 1 R TR T R TR
HitHHHHE (S256H) HH HHH H HEHAH H HERE R T
THE Hit HHHHE (HHHEHE 1 HE T HHE THE A, THHHE HHE HHEREH THE 1A
THE HiF HHTHHHHFHR HHHE H HHHAE THEE TREHHRE T A R HHRE HRE R # Tboot/
loader.conf #HHHHHHE.

hw.physmem="256M"

THE HHE T fHHE T T AT T (P T TR 1
THAHHHHHHHHH T ) T H PR HHE T ST T T
etc/rc.conf HHHHHIHHE

background_fsck="NO"

THHHE HIHE, TR HHHHRAHHRH TR TR T R TR TR R
FHHHHFHHHIT HHHRE, 1 T R HHE AR TR T TR R . 1R,
FHHT HHHRHHHE HHE 15 HHE HH TR TR TR SRR 11 HRE TR SR
HHE 1HE HHE R

2.2. HHHHHHTE T T

FHHTE HIHE TR T BRATR 3 TR TR, T AR BHRATRHARA fHR
FHHHHHH HHATRE 1 HRHRA HHRAHHRHATR TR T s
FHHT HHHRAH FHRAHHRR R uslac,

2.3, I T

T SR TRATR T 1 THERHHT MakefilefF THHE TR HTHHRART R G, s
T IR A TR L.

I HIHE N akefile HH FHRFHHHTE TR HH HH HHHRT GHH TR R -
I HHE HHE HIHHHRS. 7 R, HH B B B Makefile HHHRE HHE # HEHAEA
BRI

SRCS=g_journal.c
KMOD=geom_journal

.include <bsd.kmod.mk>

HiHHE Mokefile (HHHHE HHHHHHH HHHHAAHIH) HEH T THHE T R, HHE§
IR TR TR T TR T FRIRH HHHRRE. 1 TR T 0 TR 11 BT,
R 3 T 5 SRCS RIREHRRR, HHRRRH HHR SRR B R .



I H HHHH

3. 1 HHHHHHHT HIFHHHTE HFHHHHH
3.1 ST S

T HHHHHIH(O) . HHHHH THIHHHE T HHE T HHHHEHE TR -
T HIHHIEHHHHHE. T HHHERAH, mdloc() #HH Treel) THFHHHE THEHHHHHHRIT SRR
HHETHEHRATRT TR 1 ST AT

H HHHHHHHE HHHHA T 1 THEHHRAR R SRR SRR TR R,
HHHH HIHHE

static MALLOC_DEFINE(M_GJOURNAL, -"gjournal data*, -"GEOM_JOURNAL Data');
HH HiHE HEHH #HH7, sydparamh, syskernd . #H## sysmalloch HEFHHHHE HFHHE HiE AR,

THHHHE Hi HHHHHHHE HHHHHHHHE T, R (TR -
HHHHHHHE) . HHHE HHH(Q) HHHE HHHHHHHE, HHi THE 1 THHHHRRE T 1 R T

3.2. HHHHH HH HHHHAT

T HHHHE( ). HHHH HHH 1 HHHE HH HHHHHE T H T R T R
THIHHHHHIHE, HHH TR THEAHHR T SRR (T SR i # fHHR
THHERIRHEE THE BT BRI, T THETE T TR S 7 IR R o 1 1T
THIHHHHHHIHHHHTE) T TR T A (AR T TR TR -

THE HHHHE HHHHHHHHHE HHHHH THE HHEHE S, T HHEH(S) i BHHHHEE(9).
3.3. #HHHH

FHHEHHEES 010 THE LHEF HHHE SR T L S FHHHHHEHE S S
FHHEHHEES FHHHHHHE S S S SHEHH (PR R S
R HHHHHRE, BHRARH B, THRAH, TR, SRR B 7 R, # R
BRI T HHHE IR TR T HHH TR SR

L HHHHHE HHHHHE H HHEE DIH: HHH HEAE AN, HEAEHEH A
FHHE HHHHHHE FHHHHE 1 AR SEAEHEAEHE HEHE HEHE HEAEOEHHHHS ) S (D) HEHEHE HEAEHEHHHH(2)
FHHHHE HHHHE B THHHEE HHHHEE BSOS T FHEEAEEE AN, 11
FHHHHHEE T HHHHHHE T HEHHHHH T HHHE FHHHHHEE S S (1 HHHH
B ).

HHHE HHHHHHHHARA HEFRAAHH T (T S SRR ST
HHHHHHE HHHE HHH HHHHE HHER T SRR T AR (B T
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Hit HHHHE BRI

FHHHHE 5 HHHHAE T FHEEEE SEAEHEHE HEHE HEHE) . A HELEEEHE HEOEHHSHE S FHMAMEEAEHE S O write ceta() #HEEHE
o readl deta() #HHHE HH HHEHHE HHHE O QIWalY'S. HHF HHHHHHHMHHE, HHEHE HHHHE 1 HHH S 3
HHHHHE HHHE B, HHHE S, HHHE HHHHE THHEHHHHNE HHHHHE HHE HHHE HHHHHHHHNE S S
HHHHHHE i sant() #it stop() HEHHHHHE.

4. HHE HIHHE HIFHHHHHHTH
A.1.

THE THHHHFHE HTTHHHHHRE T T R, 3 TR HEHEHHR TR R R
HHHHHHHHH 1HE HH THHHHHRAA HEHH TR THHE TR (T ) R, -
THHHHHHTHHHE, TR THE T HHE T TR, T TR A R TR
THHE HiHE THHHHFHRAL.

4.2, HiHH HiHHH

THHHE HHTHEH HHHE HHHHHRAHHRHHAT T TR SR AR S
THHHHE 1HE 1 TR TR SR TR R HHAHE geoms,

FHHHH HHHHE TR B HHHHR HHHHHE HHAH HHHH T R HHH BT o
FHHFHHHS SR (F5 T TR FHEHE TR (R 0 4 S )

o NVCEEH T HEAEE HHH HEEEEEEEAEAEE A EAEHEOEHE (HE . A HH A
HHHH )

o fini HHHE HHHEHHE HHHE T I HHH T (H.5. HHHH T T TR )

o tocte FHF HIHHRHHR THATR, BT TR BT TR TR TR R HHRAHHR. 7 iR
I, HHHE TRAFHRAT BT HRRHR TR T 7 R R

o .destroy_geom HH HHHHHAHE HHRHAT HiHE THEH TR 3 R
o cticonf ## HHHHHHE HIFHHTE HHHHE R TRAHRHRAHHRA TR

HHHHE THEHHFH T HHE HHRE R THRARAHE, THEH T T TR #7
HHHHHRAH.

HHHHHE geom H# HHE _Class HHHTHHHHHHT HHE 1 HIRHE T TR SRAHHPHRAHE R TR TR

THHHHE THHHHFHTRE T HEHPH T R HRAH TR

4.3, HiHHH

RS HIFR HHAHHRTRS HIE B TR T B HRRH AR BRI T BRI SR H—
RS HHRRRT BT S HFRRTR BT SRR HIFRRRTH BRI, 0 R, 0 1 -
HHHHE (HHHHE HHHHHHHHE. THHHHHH 1 ) T THHERRAE 1 # -



I H HHHH

THHHHIT HHE HEHHTE HHFHHHIE R HHE PR T TR THEHRAHE. HHHRE T TR
THHHE HHE HHHFHRE R

* gtructg_provider *provider | #HH HHHHHHHHHIT HHHE THHHE HHRHHHEHHRAT
* UINt16_tn_disks | HHEHHHHHT HiE HIFHHHEHTE HIFHHE HHHE AR

* Sructg consumer **disks : HHHEHH HH Struct o consumert . (FHE #E HHHE HHHHEHHRE 1HE HiHE R -
HHHH ST SR ST 1 AT T TR T T 1 ).

i sOftc HEHHIFHHHE THEFHHHRE HH TR TR R, HHH B R
R T T TR

A4, AR

I HH HHHHHR T HH R SRR, HHHE R SR
o 1§ HitHHE THIHHE HHHE HHHTHHFHHHHHRHE HHHRRHE (B S TR )
o THAHI32 T 1

T FHRAH TR HHRE TR T 1R B R SRR HHH AR T
TR T B,

THHE HHE HHTRHHHR R HHR T A, HH

o B HHHHHE H(O) TS (HH TS 1 HHHEH HHH HHHH)

o JHHE HHEHHHIE I HHHE T TR T HHE L THE TRt ST
#HH geom_CLASSNAME.so #HHHHHHT (HHHHHHA # Nibigeom).

o HH HHHHHHH(S)HE HiHH HHEHHH, HHHHHHHHE AR HE R
THHHH HiHE TR HHRAHHR.

THE HHH HHHH THE HHHHHHHHH AR 1 T, A T R

o HHHH(B) HHHHE H HH HHHFHAHHHHHHT HHHHHHHHE HE HHHE T (AR 20d), T
THHHHE # THEHHHE TR

o TR HHIHI TR HHHR TR (R TR TR, BT B
T HRTHH TR AR AL,


http://www.FreeBSD.org/cgi/man.cgi?query=geom&amp;sektion=8
http://www.FreeBSD.org/cgi/man.cgi?query=dlopen&amp;sektion=3
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HHI TR SRR

o HHHH HHHHHHHHE R HHHEHE (HH ) THH R 1 T R
THE HHIH HIHHHHFH. HHE SRR TR TR THETHAHHRHE HHE SRR 1 HR
HHHE HHHHE 1HE.

(HHHHH HHHHHE HHHHHHHE HHE A HHE

4.0 HiHHE HHHHHHE HHHAH

HHHE T geom CLASSNAME.o #HHHHHHE HEHHHHH class commands HHHHHHHHHE, HHHHHE HE Hi
I HH struct o_command HHHHHHIHH. FHFFRHHH HHHE 1 SRR R 3R R

verb [-options] geomname [other]
HHHHHHT HHEHHE T

o THAHHE 1 11 HHHHEE R HH R HH AR A 5 AR T TR
THHHHRAT HE H#1 T

o TR # IR TR, H T ST S AR
HHHEHHHT T B

o v I Hit HiHHHIHE

o -f I HHHHHH

HHHHHE PR, T AT T T HHT T A
HHHHE, HHHE HRHE, sruct g command BHEEEHHHEE HEFEHE oc Tunc HHHHE HEHE HHE HEHE 3 H HHEEHERHE
(1 HHATE AL S0) THAHE BT 7 AT $HE TAERTRAT 1 #ERAE. IHE go_func #HF HHHE, AT 1 —
HHHHE HTHE HHE TR HHE PR S, 1 tireq FHEEHHHTHTE HHE T T T

A7, HiHH

THHHHE HHH HHHHHHHIE HH THHHE T HHHHE T A A (8 S
THHT HHHHE HHHHHHHHET HHHE TR TR TR HH AR R

HHHHE S 1

o 00ESS | HHHHHHHHHNE HHEHHHHHHI (A S )

o QUMDCONT | HHHHHHHHHE HHHHHHHHHHHHHE SRR S

o Orphan : HHHHHH HHHHE HHHHE HHHHHHHHHHE S S S
o poilecl © HHHHHE HHEE I AN S TS FHEEEAEE #18

o dart : HHHHHHE HIH



I H HHHH

THHHHE HHHHHHHAH TR THAHHRE TR TR o down THAHHFT HHRHEHE A HHERIE tHEE B 1
FHHHE HIHE T HHHE TR 3 TR, T HEHRHHE TR R A

THE HHHHHE, HHHE HHHHE HHEHHHHHHE HHERAAR T S S ()
THHHHHHH, THHHHE HE TR THEHE 3 HEHE PR HRAER HR R R
# THHHHHH TR TR

4.8. HiHH HHHHHHE
FHHHHE THHE AT HHRA TR HHHR TR HH TR R TR

o Cown : HHHHHHHE HHHHHHHHE HHHHHHE HHEHE A S (R 1
THHHHHHE) THE HHHE HHH THE HHHHEHHHE

o O UD : FHHHHHHHT HEHRAHHI HERE HHRA SRR R 1 SRR
I

o g event | FHHHHFHT HHF HIHHH THEHHE SR HE T TR, TR AR,
FHHHHRAT HEHAR, .

THIHHE H HHRAT THETHRIHE TR TR SR 1 T R 1 R HARA, T 1
TR R,

o THAT AR TRATRHHE AT R 1 TRATRT i AR i s f
T A TR HRRATRAEE. T A PRAT T HRAHRHE TR A 1
THHHHRAHHT 1R TRATRE HHERAHRE T .

o fHHE HIHHHIF HHHHE HE T San() THEHHHI HHHHE
T A B TR T SR

o fHHHE HHHHHHHHE HHHE HHHERAHE (HHE HHHERA T TR SRR R
THHH HHH HIHHIHHE HHHHER HH R R T (R
THHHE HHHHHHE) . HE HHHRE 1 TR T T T T (R ALWAYS i #H
HE HHHAHE HHHTHHE R, #HHH 9 done bio()!), HHHHHHHHHT Ht HH HHHHE HHit
THHHHHH HHHHHHHH HHHHHHE THHE TR S R A 9o request()

o HHHE AL P SHH T HE S S G 1 start() HH HHHE g_down HHHHEHE
THE HHHHE T SR, S THEE S HHHS, T o io_ddliver() #E 1

o, B B T HHHE HHHHHHHH e it 0 O Up B,
HHHH A S HHHHE Conel) FHHHHHE HHE HHHE QL Up P, HHF HHHHE HHHHHHHHHH
HHHHEHEH HHHF S 1 HEEEEEEE HEAEHE HEOEHEREOEN o HHHHHHMHAEN: (HHHH O destroy bio() HHHH HHHHH
0 i0 deliver() # HHHF HIHHIHIIE HEHIII

o T BT TR T T T SRR B 1 SRR



I HHHHAHT HHT HH HH T

HHE # HHH() HHH HHHE HH HHHHHHHHHHHE HH HE TR S R R
HHE bio HHHHHHHHTH (HHHHE HH HEFHHHHHHHEHHEE Dio_parent #HH bio_children HHHHHHE HHH HitH HitHH

HiHt HHHHHHARA #HEA ## THERE CAN BE NO S_LEEPING IN G_UP AND G_DOWN
THREADS ##H#H HitHHHE HH tHEHE i T HHHHERAH HHERAH S HE

o B mdeep() HHE teep(), T,

o HHHHH o wiite data() #HHE o read data), HHHHIHHE HHIHE HHIHE HHEIHEHE 1R
B 441 S T Y.

o HHHHHHE i HIE,
o B HHE HE(O) #iH uma zalloo() HEEEE M_WAITOK #HHH
o B HHHE S SN

HHHHE HHHHHHHHAAH T THEHE T T T T SRR T B S T, T
THHHHHHT HiE HHTHAHHE HHE TP TR TR T TR T TR T
HHHHE HHE HHHH (HHHHHE T T HEHHE, HHHHE TR ST S . 1 A
THHHE THHHHE 1HE HHE THEHR TR THAE H7 TR T TR RS, T TREEER, R
HHHTE THHHHHHE THTHHE HERAHHRH TR THETHRHTHAT. HHBHRAHR, HHHHAE 1
THHHHHHT THEHHHRAHHR TR R

4.Q. HIHHHHT HIHHHHHE THE THH T HHRE HEH

THHHHHE HHHHHHHE THHE T T T (D) HHERAFHH, HH HEHE
THE HHHHHHHE HH THEHHHRHHE TR T R, HHHE R S TR 1 R
THE HHHHHHHE HHHHHHHHHAHE, THHE HHHHE T R HH9).

THE THHHR HERHE, THIETE HHTHET HHHE 7 HRAHET THE TR THEHRAHR 5 R T
o_down HHHHHHH (HHHE start() HHHHHHHHE) . HHEHH T HHHE THHHE AR A S
THHHE 1 HHHHHHE HHHHE HH HHHHH HHHHHHHHHE HHHE T (T HHHHAHE T
THE T HHHHHHHHHE HH HHHHEHHE R HHE T HHE TR 1 R,
THIHE HHHHHHE HHHH T THHHE HHHE H THHE R R T switch() HHEHHHHHIHE.

THHE HHHH HHHHHHHE H HHHHE # T B HERARE HE A 1 T T
THHHE HHTHHHE. THHE, HEHHTE TR TR, THE B HHE TR TP T R
THE THHH HHE HHTHE TR T T TR R TR AR
THHHE HHHHHHHEHHRHHHE. HHHHAHHR AR R TR AT
HHE HHHE HHH HHHHE THE Stant() THHHHHER HHHH, P A TR T AR
THHT HIHHHHHE THFHH.

THHT THEHHE HHHHHHHE HHE RT3 R T TR TR AR T
THHT HIHHHHHAT HHE TR A HHAEHTHRHRAHE TR HRAHHR T SR

10
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I H HHHH

THHHHHHH T HIE HEHEE HH o up HERHE

FHHEHEEE $HE G SRR (1)) HHHE T R THEE SR f
FHHEHEE ST SHEEEEEE 5 L S SHEFEE SHHHHE SR SR SR
FHHEE HHHEE H R 1A, 1) THEHHE HHE FHE FHHHE ST, S JHHE TR
HHE B 1 THERHH HETHRA T 7 SRR R, R R B TR HH R
HH HH.

11
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