HIHI® HIHHHEHE H HHHHHH

-IJ-#')## ##h‘-'h## <rdivacky@FreeBSD.org>
HHHHHHHE 43126

THEERE, THHAETRT, fHETHHT T, T AT 1 -
THHHE HIRHHHFHR TR AR R
THIHHHHHHIHHHHE HH HHHE R T TR R,

HHHE, T, HH12, HHHHHH, #1112, #1390, HHH HHHHHHHE HHH HHHRRA
T IR AR AT TR A AR (i (e

TR T 1 HRAHHHRAT TR 1 BT HARE.
T 1 3 TR HHHHHRRT HH A R
FHHHHHE HH H HHRHHHRA TR 1 R TR

THHERRAHRART, SR, (A SRR T T
THHHHHHHAT HE HHFHRAHRH, 5

FHHHRIRE T 1 AR AT AR 13 AT A .

HHHE, THHE HIHFHHRAHHR, THHH, HHE TR TR, T, 5, i,
THHT HHHHHHEHT THE TR SR TR AR,
FHHT. 1 HH BRI FHRATE HH TR TR,

R 3 T HHHRRRR FHR 5 BRI T AR
THIHHHHHHHHHT HHHHE SRR PR R A
T HHHRHRR BT HE T SR, i i iR
THIHHHHHE HiHE HEHEHE HHE T AT I, T R
TR HHHHE HHHRRRHT 1 HHT T T HHE .
2013#11#07 ## HHH#HE.

HHHHHHHHE

THHERTRAHRARRAT, T R 2.6.16 HHHH (R A 1 fii—
THHHE 11 THEHHFHTE HHFRHE AR TR HHRHHAHR A HHE
THHTE HHHHT T A SR A 2006 157 # HHT 111 I R
THHHHIT HHE HHHHE R TR HHH HHRH TR R

HHHHHE, AR TS (T R ), Tutexes (i HH
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BRI

HiHHHE HiHHHAE), PID mangling, #H HHE HHHE HTHHHT HARAE, HHH
THIHHHT HHHHHHIHT HTHE HHHHHHAHHHE R T TR
R A HHRRT HHH T TR R R AR
T HHIHE H HHEHHHE T SRR 1 .Of HHHHHE. #, 1 -

FHHHHFHTRE T HHHR R HHRA R

L. HHHHBHHRRE ..o 2
2. H B HHHE . oo 2
B HHHHHHHE (..o 12
L. HHHHH® T S S o, 18
5. HHHHHE) HIHHHH R B0 oo, 22
6. HHHHHARHHHE ..o\ 34
T HHHHHARE .o 36
1. AR

HH 1 A A B A S 1D 1 B HHAHE S

HHE HHFHHHE HHRHHHAH HHE TR TR TR THAHHR. TR SR AR R
T HHHHF HEHHT 1 HHHHPT T HHHHR, TR R R, TR TR A

HHHHE THRHHHAHHE TR TR R R SRR HHHRAH TR
HHHHE 1HE HHFH T HHRHHHRE HHPHRE SR TR SRR R TR

THHE HH HHE TR HRAHHR R

IR B HRRR 3 2000 HERRHHE . HRRTRIFH # HHHRR R s 11 fi—

2. I THRH THHBHEE.

HE FHRAE HHHHRRSE 1 R TR 17 AR HH B (R f B,
IR BRI TR R AR, BRI TR T T AR T



THHHHHHTHE THHHE 5 HHHE R

2.1. ittt HHH HHHH®

THHHHHHHHHHHHHT HHHHHHHHHHE HEHHEE HHE HHHE HEHE S TR, T S,
RS, SR BT TR HH HHERR BT R B B TR -

2.2. HHHHHHHHE HHHHHH

THHERE SRR R TRAT R 1 AT TR R ETR 1 A o 1 i —
TR, THERT SR T T SRR TRAR A e T,
HHHE THEFHEE THERTE TR T THE T THERTHERT 7 S AT 1. T s i
TR BHE BRI (B SRR, (HRAHTE, Bt B e

T AR BT 1 TR .

2.2. 1. FHITHRAFRATRAT (AR BT T TR SRATRT R

FHHHHHHHE HHHE FHHE HHEEIEN S T S HHAELEAEEEHHHEEAEHE HHF AL HHHE A 4 HHH—
FHHHHHHIE HHE HHHHHHHI HHHHHHHE (A 11 SY SENTER/SY SCALL HHHHHHHHHH itk
FH3D). HHHHHHH 1 HEHHHHHE 11 15 HHEEEH, ) HHHHE 10 S S HHAME A b
HHHE 5 HH HHE () T B T R e 130 #H HHHHHD). Hi
FHHHHHIE T S, HHHHHE T T T T S 1t
FHHHHHHI HH HHHHHHHIE HHHHE (R D). St Y.

HHHHHHHE TR T 1 S HE0 1 THHHE 3F (r O, T THHHHE T
HHHHHHE HHHHHE T BN S (FEOCHEOEIHHFIHE HF HHEAEEE, HEEEIEEE HEOEHEOEH HHHL). B S 1 #11
HHHHHHHHHHE HHE 1 A (HEAEHEHE FHOEHEHEH) HEHE HHHHH T HEEE 1 FHOCHEIEHHHE TS HHEEEEAEAEAEE
HSignal (M 1 1),
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BRI AT

2.2.2. HHHHHHHHHHHH HHHHAHHHE THEHHHR

THHHHE HHH HHHHHE THHHE (HHHHHHE 1 HHHE, THHHHH AR L) HHHE HHHE T
THHHE THHTE 1 THEHHRHE. T T TR THE R TR R TR TR
THE THHHHHHHRE. HHRHE TR T R TR TR HRHHAE R,
THHHE HIFHHHE THE # THHTRAHHRHTE R TR P TR TR,

2.2.3. HHHIHH HIHHAHHHI

HIHHHH HHHHHHARAE T THERARHAHE T AR (T ).
HHHHHHHE HHHHHHE HHH THHHHE HHE HARRAHH TR T T 2) AR,
HERIHHHRT TR R G R SRR TR TR T B R f—
R HHE HHRE TR, HHHR BRI AR IR SRR TR T SRR TR B —
HHHE HHH HEHH(3) HHHHHHHE. THHHE HHTHHHHHHHRA HHE T AR T A
RS HIHHRR HHE BT IR HHRR . TR S TR BT B R i 1=
HHIH(2) HHHHHHHE. HHHHH HHHHHHHE THE THHHHHRRAR R T T S T
HHHHHHHE 1 # THHPHAH TR (HERRAFH ).

2.2 4. HHHHE HIFHHHAHHT

I HHHRHR) B HHE BHRAAHR TR T SRR R
R THEAH B TR TR SRR, HHRRT i
FHHEHHEHE SHEERREE (L1 L) 5 DR G T T (R e
FHHEHHEE THEHE HHHEHE T SR SHE SHEF (L0 ST | SR
I HH HEHE TR

1oL TR AT
o 1 HIRHHRATRRAT R

o H HHHH HHHHHHHHHRE HERRHE T HHHHHHE R (HHERRRR T (i

1:# HHHHHHRA

o+ HHHHHHHHHH tHTHHHE

o+ FHHHHHHHHHTE HiHE i THETHHHE R
o B THHHHHHHTE HFRHE I HRAH

o HIRRHT TR SRR BRI R
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2.3. HHHE Hit HHHHHH?

RS HHHHE. HHIE SRR 3 R SRR SRR T 1 B T 1 Q00 H # f Hit
R B HHAHHE BRI B SOCHRH THIFHHHRE HFHRR. BT 1 B R i
T HHRHRH HHTHR R SRR R B S R SRR, SRR R
R HHHE HHHRR BRI DR HHH HHHRTR HH T . 1 BT R
BRI

HHE TR AT, TR TR AR TR, SR it A
HHHE AT R, B T TRAE TRAH. THEE TR AR SRR G f i S

R 2000 (TR BHHHTRAEHE, R s et —
HHHHRE AT T,

o HHHHHHHIH380 HHHHHHHHE Hi THHHHHH A

o HHHHHHIH380 HHHHHHE Hi HHHRRHHIH64

o AR PR HRR TR AR
o THAHHFHHRHHHRAE 1 R PR R
o THHHHHHHHHHHHRT HHE A P TR

o HHHAHHHHHHH BRI 1 A O

THHHHHH FHRAHE. TR HH TR AR 1 T SRR T 1 TR R
HHHH.

FHHHHHHE HHHHHHHHHE TN 1 1 HHHHHHE HHH HHHHH S T H
HHE S T T, T T S S
HHHE A, A T HHHHEE T FEAEAEHE HEEEEE FHF HEACHEHEHEHS HEAH
FHHHHHE HHHH, T HHHHHHE 1 S HHHHHE 1 S S 4 S Y 1
FHHHH} HEHHHHHHE T S, A1 M D00, HHHHHE HHHE HHHHHHH S
§ 4 HHHHHHHHHHHHE (HHHHHHE O) HHHE HHHE HHHE D A HHHHHHHHH (M D).t
FHHHE HHHHEE B HHEEAEHE EEHHEEENE HEHE S A HELEHEHE A SEACHEHEHHE 00
FHHHHHHE HHHHHE 1 B I Y.

IR TR SRR R BT T HIHR BT SR 11 3t -
R BRTRHH BRI B TR 5 BRI 1 SRR T TR . TR



A 1 THRAAHR?

THHTE TR THE TR T TR S R SR R TR
THE HHHHHHTHE TR HHHPHRA T R TR 5 THAHHR R TR HHEH
THHHHHH HHHE HHHHE HHHE TR HHHEH TR TR TR TR TR HHHE -
THHHHHHTHE HHHHHR T THEHH TR R HERAHR A A
HHHHHHHT R A rdivacky_linuxolator HEHH-HHE HEHHRHE BRI H7 R AR
HHHE HHHHE HH.

THHHE HHHHE HHHHH T THHHHHE TR S (S 2],

2.3. 1. HAHHAHRITE R

FHHHHHHHTHE HIHH HH HHH. TR HART R R R T HH 1 A R
FHHHHHHH TR 1 HA R 3 SRR T 1 HHRE. HHHE T R TR R 1 AR
THE HHHE HHHHHHHHHHE HHHHHHHEE HH T TR THHE HHHHHE HHHHHE R T
THHE HHHEHT HHEHHHHPHHE HHHHHA T H380 HHPHHHHHRRT HH T TR
FHHHHHE T T R AR T AR T TR AR 1R SRR
THHE HHHHHE HHHH [ 1] Hi i T A

2.3 1.1, HEHTR AR

THHERTRAT THHE THE SRR AR B (7 R A T, SR e # s
THIHE HHH HIHHIH(2) HHHTHHAE. TR HHHHHE R sysentvec, HHHHI HHEHHHIRE HH
THEFRIHEHAT T, S BTHERRH R F TR TR e, S e —
THIHHHHE HHHHE, T TR T TR TR (B R, TR -
T, HiHH.). HHHEHE T T SR R R T T T -
TR, B 1 T TR TR T BT AR B AR B 1 1 B H T .
TR FRHERHE RERE FHTHERTEE A T SHEERTRAT, SR T R SRR ST e -
TR THHT 1 TR T 1 .

2.3.0.2. tHHHAHEHE

I HH HHRRT HH S TR SRR 080 HIHHE HEHHHAHHH Yocax
HHHE HE 1 HHRHRIHT HHAR TR T B TR HH .

THEEE H HHHHHES St TR Ox80, HHEE intOx80 HHEHHHHE HHtH tHEHERR 1 -
HHHHE (HHHHHHHE #1 5<i386/i386/exception.s), HHHHH THHHHERHR tHHHHHIHRE (T4, HHHHHE HH
THE Hi HHH HHERAL) HHH 1 THHHE HHE 1 TR TR (2) (PR #HE 5y5i386/1386/trap.c),
THEEHE P T R HHE SR, HHEE S (R 1 e
THEE SHHHHHEE (TR 1 T sysvec HHEHHH), THEHHEEHEE HH THEE S 3 324
THE AHHHHE HHHE (HHHHHHE HEHE (HE (HHE SRR, T R T S,
THHHHHEE T TR TR, T S S tHE (R T -
THHHEH HE HHHE TR HHHE (R R #HEE ERESTART ### EJUSTRETURN #HHHEH).
FHEHHHEE H userret() HHE HHEHHHHEE, T (HHE R S THE T R,
THHHHHEE T R T S SHHE S THE S SR 3 sruct thread *1d),
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struct syscall args* HHHHHFHITHE HHRHHE HIH HEHPH HHHPHRAHE HH 3 TR 157 TR A
THE THHHHHHIT HIE HHRHR A

2.3.1.3. #HHHHHt

R HHE HHHHE T TR HIE TR HHE T TR HHE R HHRT
B B HHHHE, HH HRHRRH BRI B, 17 1 T TR BT,
FHHIHHHE HEHE B TR HH TR TR B R 0 H. i
FHHHHHE FHAHHHHE SHEHH (3 T 15 3 1 FHAERRERE vap() (FHHEHHEHE # o91386/1386/
trap.c), FHHHHE HEHH HHHHHERHH HH S T TR HHHE HHHHRT 151 s 1
L 5 T ST AR HH B THERTH (A saret).

2.3.1.4. #HHH#H

TR TR BRI T HHRRT HHRAH SR R HHRHRAT HARAR doretl ARAFR—
FHHHE HiE HIFRHT R TR T TR H 1 1 1 AR HHR TR
FHHT HHHRHH THAHH HHE TR TR R TRATRH 1 R R

2.3.15. AR

HHHHHHHE THHE 1 HHEHHHE SHHHHHHHARAR R R, T PID (HHHHHHHE ).
THHHHFHE HHE HHHRHRAE HHPH TR T AR SR HR#H 0 ## PID_MAX.
THHTE TR HHE T R HHE TR P PR HH A R
THHHHHE Hi 1 HHHHHHH T HHHE TR HHHE TR HHE TR HHE N 2) HHHHE.

FHHHHE HHHE HHEHHE T HHHHE 1 S HHHHHHHEE 110 HHACHEAEHEAHE, S FHEAE AR 11
Ht} HHHHHHHE T 1 A 1L S HHHHHD. HHHE HHHHHME T i 1
Ht} HHHHHHHE (liopthreod) HHHE HHHHE 1HEEKE HHHHEE HHF SHAHEHEHESHE #1000 L HHHHHHMEEH (linthr). #hEEt
FEHHE A A MR 40 Lo L A T D HHHHD. HEEEHHMIEEL HHMEEAELE HH FHHHH A F
HHHHE HHHHE S HHHHEEAN, HHHHE T HEAEHEHHHE HHAEAEEAEAHHE FHH A D). O
FHHHHHHE HHHHHE B ks * S B HHH HHE 0 Lo L S B A Wy S
HHE HHHHHHE, S 1 T, B HHE 1 T THHHHHH 1 S T S
FHHHHHHIE HHEHE A D, T SHHMEER, S S FH S A Ht
FHHHHHHE HHEHHHHE 11, T S HEAHEAEHHE (FHHF HHEEAEAEAEAEHHE #0 Struct threecl) #EHEHE HHHF HHAEHE
FHHHHHHHHE T HHHHE 1 S S TS HHELEEEE HELEHEHEHHS HHAEEE AL S
HHHHE A HHHEEE. 1 5 HEHHE HHEHE S Lo L A A b A
B} HHAEAEHEEEEHHE 440 HEAEEEHE HHF HMALEELEIEAEHE FHF I HELCLEEEHEHHE A HEAEHEHEHHE 400 AHECEEAEAEHE B4,

FHE HHRRRT SRR R T T BRI T TR B HHR.
HH TR HHARRR B B TR BRI T (R SRR T i
R HIHRR TR BRI B S SRR T 1 TR TR TR SRR
HHE HHRTRIHH HHHRRRE. H BRRAHR SRT T B 0 R R it
R HHHRRRHE HHR PR HHHE R 1 BRI R, -
R, HHFRRRH AR R T T i 3 HHRRRT e
HHHE THHHE [ ] HHH LD HHHHHHEE SHHHHHHE T S T R T
R BRRHI HHAHFRRRH HH B, R 1 TR TR HHRRRH 1 R
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HHHHHHHHH (HHHHE # AR HHE R HEE THE T SRR T

2.4, HitHHH HE HHHHE

TR TR 10 1 7 AR B 1 TR i s 10 .
THHEE (HEE ST RTRATEHE T TR, S SR TR T SRR (T 1

HHHHE 1 2.0.8 #, HIEHHHE 1 HHHHHHRHH HHAHH A, T HHE TR T
FHHHHFH HHHFH H A # HHEE HREHR SRR HHAE

FHEEE HHEHEHHHEHE fHHE SRR 4],

2.4, L. HHAHRAHRITE R

A AR HIHE BRI B HHHE BT T SRR S 3 SRR T R T
IS A T T BRI B HRTRIRAT 5 SRR TR 7 S . R

B 3]
2.4.1.1. HHHHHHHH

THHHHHHHE HH HHHHHQ HH HHHHHHHR (PRI HHHHHE syscall X HHHHHTH HHHE # -
RIS B TR 1 TR B HHE SRR TR,
IR HHHHE SRR 1 3 R R R Cox HRHHHRRR BHRHT 1 BRIRIAEE T 5
R B HHERRTR HHRRH OXBO. HHFR FHAH HIFRRT HIHRRHT 1 R,
HERFHHHRTRI TR BRI A 0 R o BRIFIHETE HHE T res #H -1 ##



THHHE HiE HEE HEHFH. THETHAH TR SRR OG0 HHE HHHTHHH HH HRHHHRT THEHAE
THHHHF HiF TR HHIT HEHEHRHHRE. S TR TR HH TR HHE TR R

FHHHHHHE HEHHHHHE 11 S SHHHEEEN HHHF AL HHHEF MRS 0 AR HHAEHH:
1. HHHHHHHI #> Yeex

2. HHHHHHHH H> Yoo
3. HHHHHHHHEH> Yoeik
Q. T > Yes
5. HHHHHHHHEH> Yot
6. HHHHHHHH H> Yoep

THHHE (HHHHE HEHHHHE #HE done THEHEHAE).
2.4.1.2. HHH#H

FHHT R HHHRAHHR I HAHRARTE T achi3oeikernditraps.c #HAT AT HHE FHRATE BIRHHRATT
HHHH H## achi386/kernellentry.S, HHHEHHT HHHHHHHIE Hi HiHE THHHHE THAHHRH.

2.4.1.3. tHHHH

THIHHHHE HHHHE HHHE R T TR T (), it TR i
THETRTHAT AR SRR TR, AT AT BRI i T i e -
THHERTRAL. 1 THAH THATRHE THEERE ST 10 TR T TR ST AR
THHERTRAT FHHT SR THATRT THAT 1R THHERRAT SHREHTHT 1R A .

FHHEEHHE HHHEE T S, THE AT HHHHE TR (R B (2) HHHEHE
FHHHH B, IR HETRAHAHRR HH SR 0 SRR HH R HHH 1 R
NPTL (HHE HHEHHHIE T S SR SRR 15 TR R (f

FHHFHHEE (HHHH HHHE HH HH R S HHE) . HHH HHEHE S S
B HHHR H# A (A TR TR HIHE IR TR SRR SR
PRI, B HHHHHRRT H # HH BREETE B HEH 1 HH B 3R R
R FHEFHHHR H TR # SRR,

IR HHHH HRRR 5.
o CLONE VM # HHHHFRHHH HHHHHE R TR R

o CLONE_FS # tHiHHt tHHH, #HHE HHH HHHHRHT?


http://www.FreeBSD.org/cgi/man.cgi?query=exit&amp;sektion=3
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o CLONE_FILES # #tHt ittt

o CLONE_SIGHAND # HHH#H HEHHHIHT HIFHHHHIE HiH HHHHRH TR
* CLONE_PARENT # #H# #tHtH

* CLONE_THREAD # #H# it (HHEHHHHE HHHHHAHHHHRE HEHH)

o CLONE_NEWNS # ##H1 tHHHHHHHH

o CLONE_SYSVSEM # HifH HiHH HiHH tHHHAHHHHAT

o CLONE_SETTLS # #HHH #Hitt 1H HHHHHHHE tHFHHAH

o CLONE_PARENT_SETTID # #H 1 Hi HiHt tHHHHH

* CLONE_CHILD_CLEARTID # #HHHHE it tHE HitE HtHH

o CLONE_CHILD_SETTID # ### it 1 1ttt

CLONE_PARENT HHHH#H HHH# HIHHT tHHHHHT HHE HHE HHHHH TR R 15 R
THHT HIHHHHFT HHHHHHHE HE HRAHHE R TR # T TR # T AR
THE HH HHHE HIHHHH THE HHE B HHEH HHH. CLONE_THREAD #HHHE HHHHHH tHiH tHHH
HHHH#H H# CLONE_PARENT, CLONE_VM ### CLONE_SIGHAND, HHHHHHHHE Hith H#i Hit tHiH tHHHE
HHE THIH HiE HEHE THEHHRAE, THEH HRAE A H7 T TR R TR TR TR TR
CLONE_SETTLS #H#H# #it tHHT HHHHHHE THHT HHH HEFHEHAH. 1 CLONE *_*TID #iHt tH HitHHH
THHHHHHHHHHE HHHHE HHHHHHHHE T O

HHE HHE HHHE HHR HHE CLONE_THREAD HHHHE HHHHH 1 HEHE HAHHE I HHRE R R A
THE HHHHHHHE Hi THHE HHEHE) HHHE H TR SRR S TR THHH,
FHHHHE HHE HHF TR R THEH R TR HH HHR SRR HH HHEH
FHHHHE THIEHHRAHE. HH HH HHHR TR T TR TR T R TR
FHHT HHH HEHH 11 HHHH HHHHR R HHHEHH T R TR 1 R R
HHHHE HHHHHRAL.

HHHE HHHRATRR R AR T AR (AT T T S BT, THAT TR A
FHHTE TR THEHRAT TR T BT T T BHRAT TR SR SR BT R i1
THIHH Hit HHH THHHE HHHHRHHE (R CLONE_THREAD ## HHHH HH) HitH
IR T HHHRAH G SRR R R .

THIHE HHHH HIHHE PR TR () Hi THHHE HHHHHHE T T T
A

int clone flags = (CLONE_VM -| CLONE_FS-| CLONE_FILES-| CLONE_SIGNAL
-| CLONE_SETTLS-| CLONE_PARENT_SETTID

| CLONE_CHILD_CLEARTID -| CLONE_SYSVSEM

#f__ ASSUME_NO_CLONE_DETACHED ==

10
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| CLONE_DETACHED
#endif

[0);

H#HH# CLONE_SIGNAL ## HHHHHH HiHHH

#define CLONE_SIGNAL (CLONE_SIGHAND -| CLONE_THREAD)

R B O FHEFRT H HHHR B BT R 3 1 1 TR B,

2.5. HHHHE Hit tHHHHHHHT

HHHHHHHHE 1 1 HHHHHHHHHHE Y, HHHHHHHHHE 1 HHHHHHHE 1 B T
HHHHHE 11 S S HHEELEAEAEAEEE HHHF D, HEOEEEEE HHOF T HEHE S Hitt
HHHHHHHE HHHHHHHHE FHHE H HEOEHEAEHE OIS FHHE FHOEHE FEOCHEHHHFHHEHHE S, FHF
HEHHH S A S S HELEEEOEEE HE A B 0 FHEEEEEEEEEEE S HEAEAEAEAEAEHE 4
HHHHH (MR, HEAEHEEEEEEEHE HEAEHEHE HEOEOEOEOEOEHE FHOEHHHFHFIHHHE L), FEOCHEHEHEHEHHtS S H
HHHHHHE T (AN HEOEHEHEOEOEIEtsss, S S HHHHHE THHHHH HH )
HHHHH HHHHHE T (FHHHHHE 1 S 1 1A HHHHHHHHHE N 1 #
).

RIS T TRIHTHHE TR 7 3 TR, TR R TR HR TR 1
R R SRR HE . I SRR HHARRR BRI T 1 7 R
RIS HHHE 3 AR TR BRI BT 1 TR AR R T
BT, AR A R AR T T I BRI # R R
THHHHHHH HHHHHH HHH HHH A HHHHE THHE T (FHHHHHHHHE) T T T
RS TR HHRRREL, PR HHRRR TR R TR 1 R GRRT Hi
(HHHHHHHHHHHHE) HHHHARAHE, HHHHHEHHHE T R,

R B T AR BRI B, BRI S 0 R BRI i
RS HRTHRAHRRAA HH BIRRAHRR. HH T PR TR R S T i
R TR HHR 1 S TRIFRRRS HHRR, BRI e s
HHHHHHHHE THHHHHH THHHHHE HHHHHE TR T . T HHHHE AT
R HIHE BRI G HHAHRTRS HHHR S TR R B TR -
THHHHE HHHE HHH HHHHHHIHHHHHHHE, THHE HHHHHHHHE HHE T AR T T
FHE HHHHHE HHTRRRH, R B HHRRRAHRT. (i HH TR 3t 3
R HHHRTRIAT, SRR TR BERE B HHRRRRT  HHEHRR BT B TR TR
FHE HRERH T 1 R TR HHRR PR BT 5 TR R T R TR TR
T HH 1 TR TR HH TR R SRR 1 P TR i
BRI, SRR B TR TR T T SRR 1 -
R T G HIHR 3 BT SRR B TR HHRRR HE HRAHRRRH B (R R
R HHERRERIA B T T BRI B R AT TR 1 HAHRR, i
R PR FHH SRR SR P SR SRR, S R H—
R BRI 1 T T TR BRI HHHE T BRI . 1 R
R BRI G T HHAHRR. SRS T T T T ST 1 H SRR

11



HEHHAAHHH

THHT THHHE HHTHHHHRAHHRE T TR T TR HHHE R TR HHHE TR R
THHHHFHT H1 HHHRHT HH HHHHHHE T TR SRR TR PR AR
HHHHHE.

THHHHHHTHE THHTE H T T I A SR

I TR H B TR TR B TR TR TR 1 HH 1 R R
IR TR HHAHR R R R TR,

THEHHHRHERHE (1 SR T BHRATT (AT T TR TR THAT T TR i —
THE B T S T SR AR AT AT # (e TRER AT TR
THHERTREHE THEHRAHT G S AL 315 TR TR TR T T SR 1
THHTE B S T TR, T T 0 T SR SRR 1 ST A
THHERRHAT T THAT T SRR AR TRAH TR HHRAH THAHT ST .

FHHE I HEHHHHHHE. T THHHHEE A 1 HEEEEE HEOEHHHHE AR (PR Q) Ittt 2),
HHHHH(2) HHHHHE, T 3) HIH, HHHH(3), HHHHHHND) HHHD) HHHHHE 1 1 HHAEHEH A0

3. HHHHHHHHT
3L I I T

HHE R THRHEHRE, HHRHR THRAHRA R R TR R HHEH

THHHHE THHHHHE, HHHHE HHHHHHE HHHHE HHH HHHHH(2) TR, 1HE HEHE T 2) i
THE THHHHHHE # HERRHH T TR T

THHHHE HiHE HERHHHRH H AL THE TR HHE THEHHPH. THRHHREHR TR SRR
ELF) tHHHHHHHH, HHHHHE HHHE 1 HHHHHHHHHHHRRR 1 T HHHHRAR R R, fHH
THHE. THH HHHHE TR H R, HHHRHE R R T TR A TR
THHHHHHE HHHHE HRAHHPHRE, HHE TR TR T THEHHRHTH TR
THHHE HiF THEHHRE HHE HRAH SR

IR 3 B B B BRI B HHH AR TR FHHE HHAHRRS B 1 R —
THIHE HHHHHHE HHE HHEE, T THEHE. HHEHHHH T 2) HHHHHHHH H T R T
RS THIHT T HHFRRRAH R B TR T R R BRI R HRRR 1 i
HHHHHHHHAHH THHFARAHE T HHHE T THHPRARH (HHH T R, emo HHHHH—
THHHHHE HHHHH, HHH.) . 1 HHHHH T T T 1 TR, T T
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THE HHHHHHRHTE THEHHRHTE T SR . TR TR TR R R
FHHT HHTHE HHHE 1 THEHHRHHHRT TR HIE PR SR R

THHHHHHTHT HH HHTHEHE H P TR HHEHHRHT A TR TR 5
THHHHHE, THHHHE 1 THHH THE T HHRHHHR TR THEHH SRR TR
HHE THHHHE THHHHRHHE HHE T TR HHTHR HEHPHRAHRE. TR A, R IR
THHHHE THEHHE T H P TR HHEE SRR A SRR TR AR
HHHHHE 1HE HE HHRAHH.

THHHHE TR HRHHHRHHE HHHRH THETHHRHRE PR TR 1 SRR HH
THHHHHHTHE HHHHHHHPHRAHHE HHE TR P T TR SRR T TR TR HH -

3.2. HHHHHHE HIHHHHHHAHE THE HH HHHHRH TR

THHHHHHTHE HHHHHHTE HHEE HHHE TR TR TR A AR H -
THHHHHT HHHHE T HHHE TR THEHHRHH HH TR AR TR

3.2. 1. HHHHHH HIHHAHHHIH
HHHHHHHHHATT H#HF TP <attilio@FreeBSD.org>

THHE HHHHHH THRAHHPHHRAHHRH HHHHAHHRH HHE H R HE R TR H7 HRA #
THHHHHT HHHHE THEHHRE HH HRAHHRHE TRAFHRHAE T T TR TR TREHERE HRE
THHHE HIHE HHHHFT HHTHPHRHE, HHRHHR A AR

HHE 1 HHHHE THHEHHE HERAHE HH T HHE T TR HHEH T 17 TR
THHHHHHTHHAT HiE HHE TR SR

o THHHHHT HHTHHHHR HHHE R AR
o HHHHHE
o THHHHHHTHHAT HHAHHR

HERFHT ST HHE SRR THEE S FHERETRRT . (T TR 1, B TR fi—

3.2. 1. 1. HHHHH THIHHRATRAT HIH TR R

THHHHHT THHHHRHHHIT THHE TRETHRARAHE TR A T TR SRR -
THHTE HHHHHHHHTRE 1HE TP HHRHTHRE T T HERAHE THEE T TR # R
THHHHHE (HHHHHHHHHHE, A, ) HHHHHHE T THH TR A
THHHE HiE HHHHH THHH THHHHE (T R Jong. HHHHHHHHAHRH # HHHH
HHHHE), HHE T H HHHHHHE A S T A TR, T T
HHHHE HHHHHH THEFHAFHHHE (G T THERRASE HH H HERR, T TR . 1 T, 1
THE HHHTHHHE HIHHHHE THAE HTHEH TR T 1 TR TR TR HE T T
HHHHHHHHAH (HHHHHHHE THHHRRA HH ) . HHHE S TR T
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I HHHRAHH HH T HRRRAH
HHt

FEHHHHHHE HHEH HEHHHHHE 1 S HHHHE S HHHHH, S S bt
FHHHHE HHHE SHEHEEHHHE HHEEELE S0 HEAEHEHHEHE HHEEEAHE S HHHEAEAEHE S HHAEAEH A~
HHHHHE T T HHHHHHHE 1 S T HHHHHI. i S, 1 1
FHHHHE IS HHHHS HHHEHHHE T HHEEEAEHE SEAEHE HELEHEOEHS O MY (A AR 1
HHHHHHHHHH 1S 1 1) 1 HHHHHHH, HHE T HH
FHHHE 11 S A S0 HEOEHEHHHAEIELE HEHE HEAEHHEE ALY SIS, 10 40 1AM A
HHHE HHE HHHHHHH T TS T S 1 S HHHE HHHH S S
FHHHHHHHEE (I 1 HHEHE SHHHI, ) . HEAEHE 1 AL HHH S
FHHHHHHH, HHHHHHE I T HHHHHINO). 1 1 HHEH, HHEHHHS, TS S HHAEAEAAEH Hhb—
FHHHHHHIHE (1L B AL HHF LD FHEEEEAEAEHE AL SELEHEHE HHF A HEAEHE HHHHHEY
HHHHHHHHHHE S (1 D).

3.2.01.2, HHHHEERR

THHHHFHTHE HHE HERHHHRA R TR SRR, SR R AR
FHHHHFH HIEFHHHE THAAHHFHRHE A TR HHEHRAE TR THEHE R HHAE, 1R
THHHHFHTHE TR THE T HREE A TR 5 TR, 7 TR SRR T
1 THHHHFHHAT HE THRHRAHR. TR TR TR HHAHHR TR R, HHEH
H HHHHHE 1 HHHHHH HHHE TR HHAHE TR TR THEHHRAT THEHR HHE -
THHHHFT HIHHHHR 1 T P TR SR TR TR TR
HHHHE T T TP, TR TR sydrefcount.h HHE HE THEHHFHE HHE TR SHRAHHEH
.

3.2.1.3. #HHHH#

FHHHHFHH HHHAH HHHE HHH TR TR T HHEHRE TR HH AR R TR
THHHHHHHTHIT, HiHE HRHHHRAE TR T SRR 5 T TR HEHRR R
FHHHHFHHTHE TR FHRHHE TR T TR SRR i TR

1. HHHHAAH
2. HEHHAHHH
3. AR
K
HHHHHHHH HHHE HiHE R
3. 2. 1.4, THEFHEHTHT 1T

R HHHHE R BHRRAHER 1 R BT HH SRR HHHR H . 3 et
R T TR HHHR 3 AR T BT BT HHE 1 R TR B T R R TR —
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THHHE, HHHFT T HHFHHE TR TR, T TR T TR
THE HHHHHRHHHRT HHHHE T HHE R HEREE HHTHHHHRAE SRR TR TR -
THE HTHHHHHE HHHHE HEHRHE THEHHE HH TR, H TR TR TR TR 11 1R R -

3.2.1.5. HHHHHHHE

TR G BT TR 1HE R BRI T AR T THEE T TR
THHTE T $HE T S HHE T 1 T B AL, (H ST 1 TR s f—
TR, SR SR G ST R AR TR A AR T AR g
TR T 1 TR AT THHRREE (T AR SRR 1R 1 S 1
THE T AT THATE T S TR B 3 AR, 15 5 SRR, e i .

3.2.1.6. HHHHHHE

FHHHHE HHEE A HEHHHEEL HEHE HEHE A S A HELEHEEEOEHS I HELEHE HEAEHHHE S
FHHHE HHHE HHHEEEE S0 SEEEHE HELEHEEEHS HHHE HHEHEE HHE S HHELEEAEIEAEH, S SHHMAEE SR HEAEHE HHHH
HHHE A A HHHHHE HEHE HEE HEOEHE 14 HEOEHHHE HEACHEEEHHAAELE S, HEOEHHE 110 HHOHEE 11
HHHHE B 1 SHHHEEEEHE FHEEH). S HEOEHHEE HHHE S ) Y At
HHHHHH(O) HHHHHIY,

FHH HHHHH R T HHHH TR R SRR, B TR HH R TR
I B 1 TR HIHHHE BRI, B TR TR R SR
R THIFHHHRG HHHRE SRR T R R 3R R 3 R R T R
FHHEHE, HHH T FHEEE FHE TR S5 1 SRR AL A R A1 R 3 (I
FHHEE FHH HEHEH S S HHHE HHE R TR FE T T T R T
B B HH AR R, HHRR S R S R TR R
A, THHE SR, HE 1 AHEEERE S 3 SRR ST (TR 2), HH THE S
FHHEHHEE # S SHEHE (AR 1) #HEE FHEE 3 HHHHE S (TR 3), THERH TR
FHHE T THE R A T T SR T (B T S T
FHHFHHE PHEHHHEHEEE THE R SRR, (A

FHHHE 1 1 B FHEEEEEE HEOEHHHE TR HEOEHHHER:
o B HHHHE 1 S 1 1)

o HHHHHE S I #HHHH(9)

o B HHHH B R 9

o HHHHHE HHHHHHE 1 HHHHHHH (D) THHHHE THEHHRR R HEHHHE HHEHE S
R 11

o HHHHHHHE H HHHHERAR # HEHHHH9)

o FHHHHHE H# BHHHHARA # HE#7(9)
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I HHHRAHH HH T HRRRAH

o HHHHHHE R H(9)
o HHHHHHHE 1 ST 1 )
o HHHHHHHHHI S # HHHO)

THHERE BERATE HREH TRRE THETH, THETRRH, T S AR 1 AR i
THHERIRE THETRATSE, BT HHHHATRAT HRRATRET BT s 1 s
IR

3.2.1.7. HHHHRHHHT AR

THHHHHHHAT TR TR THEHRA THE 1 R TR R R
FHHHHFHHTHE. HHRAT HHRA TR HH HEHR AR AR

o HHHHHHHHE T ()
o HHHHHE
o

TR, THERTHE BHTHTRT TR S 0 A TRAR AT (AT ST TR T A
TR AT TR, THE B T SRR G FHAH 1 T 1R T

3.2.1.8. HHHHHH R

HHHHE T T T T T S THHH T HEAEHEHE HEAEHEHE B
FHHHHHHE, HHHE HHHHE, T S 1 HEAEHEHEHE A SOOI SR, T At —
FHHHH HHHHE HHHE 1SS 11 HEAEHEHHHE AEUEHEOEHHHE (O AR HEOEH, D HEHE HHOEHE SO
HHHE T T T A 1 THHHE T HHHHD). THEHHHHHY, Y,
HHHHE HHHHE T, T R T 1 1 T T HHHHH T 1. #
FHHHHHHHE HHHHHHHHE HHHHHHE 1 HHHHHE B HHHHE (HHHHHHHE T HHHS B ) B
HHHHHHHE SO 1t HHHHHH HHHH(O), HHHH HTHHHHHHE HHE HHHHHH 1 1
FHHHHHE (HHHHHE T SRS T T S THHHHHHND) . T T S HHHHH #
FHHHHE HHHHHE HHHE HHHHHE 1 HHEEE SIS FHEHHEAEE H0 AR FHEEAEHE HEAEHE HEAEHEO HHH—
FHHHHHHE HHH HHHHH T

3.2.1.0. HHHHE HHHITHH

FHHHEE HHHE HHEE S HHEEEEE HEHHHEAEAEAHHE 1 HEEEHE SOnecl pin() HHEEEEEEHHHHEER HHHF HF HHHEEEHE HHHF
HHE HEHEHHHE HH HEEEHE sched pin() P Sched UNpin() FHHHE HHHF HHEEKEHHHHIENE HHF HEHE HHEEEEHEHHIAEIEHE A
FHH} HHEHHHHE EHHHHE, TS HH 1 HELEHE FHF HHHEEEELEEEHHE, HEEE HEEEHHE HHHEEEAEAEHE R
FHHE THHHE T, HEAEHEHHEE T FHEEEHE FHOCEEHHAEEENE HEHE HEEEHE HELCHEHEEELEOEE FEHHE HEEEE HEE HEEEEHE 11
FHHHE HHE HEHHHHHE FHHHE FHHE HEHE HHEEAEHE HHEEAEHE FHHEEAEAEAHE FHEEEEHE A FHHHAEEE A .
FHH HHHHE HE A HEEEAEHE HEEEAEHHEEHE 1 FHHEE S A HEEE S HA
HHHE 1
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3.2.1.00. #HHHHH HHHHIHHAHE AT

sched_bind ## ## HH HHHHE HiE FHRAHE THE HHEHE H HHRHE 1 3 HHREHHRA 1R HH
FHHHE HiF HEFHHHRAE HHE HER, SR # sched_unbind HEHHHFHE HHHE THAAE HAE SHRAEH 111
THHHE TR 1 1 T HRHEE T TR HHHHE HH TR R i TR
THIEHE THIEHHR HHE HERRHHRE HH AR HRA R sched_bind #8## sched_unbind AR
FHIEHE TR FHRAHHR TR, TR T T SR 3 sched lock #AHRH—
THHHHHH AR T THHHE

3.2.2. HHHHH HHHHHIFH

R TR TR SRR TR HHH PR R, .
HHE HHE HHHHHHE HHHHHHHE SHHHHHRRAR (TP, # T L) HHERRHHHHH T
R HHHHE BRI B HHE BT T T RS T SRR HHHHRE. HH HR T
R B HHIFRRR Droc HERHAHT FRHEFEHRT 0 emUldata, FHRHAHEE #H # BRI HRRRI HiE
TR T R TR HHH FH oC BRI T HHRRTRIH T A R .

FHHE TR proc HHHHHHHFHE THEHHRHE 1 D_sysent THEHHE HITHEHRAHHHER, THEH HHH R
THHHHHHE HEF THEHHRAT. T HHHE, 11 15 TR 1 sysentvec HHERHHHFRHTE HEHFH. #EH#17
THHHHHHTHE HHHE THAHHPH H TR SRR sysentvec HHERHHHFH HiHE 1 HHRHH
THHE THE HIRHHHE T T PR SRR TR T P HHRA
THHHHHHTHE TR, T HHHE SRR R

if (__predict_true(p->p_sysent -!= &elf_Linux®_sysvec))
return;

A B HIHE, T BRI B HHE_ predict_true HHERRHRIFHT 1 HHAHHRHANT 1 TR
THHHHHE HHHH (HHHHHHHT THHHHHHE) 1HE # HHHHHHE TR T SRR T
AR, TR R GHRRRE T SRR TR R HHEHRR TR

AR #7 #3806.
3.2.3. #H#

THHHE # HHHHRE THAHH T TR SRR T B R TR THETRA 1 R
FHHHE HHTRHHHRE. HHHHRH R TR TR, 3 3. SRR 3
FHHE. HAHRHHH HHHHHRAR 1 R SRR, {1 R
FHHHE HH HEHRAHAR 1 3 R R SRR T R fRA # H
FHHHHHHHT HHHHE. # T AR TR TR H R . TR HHH R
FHHHHHH HHE THAHHE 17 AR R

3.2.3.1. #HHH#

HHHE HHHHH(O) HIHHHHHE H # TR HHHHE AR HE PR T T R
R, SRR (R RS TR T R R B TR BT 1 3
HHHHHE THHHH HHERH T, HEE T 1 () T
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HIHHH® HHHHHHHHE S S 1

THHHE THHHE TR, THEHHRAHE TR HHRAHPH A TR 1 TR 1 HEHR 5 R
HHHHHH(O) i Hit HHHHHHH HH THHE HEHE HHHHHE. TR THHHHARAR T T R
FHHHHHHE H HHHHT HHE TR TR HHEHE TR AR T R R

3.2.3.2. HH_HHHHARHH

THHE HHE () HHHHHHHHE THHHHE HHH HHHHE HHHHHE T T R
THHHHHHE # THHHE T TR () TR, HEHE THHHHHHE T THHHRRRRAR R
FHHHE HHHHE HAH HH HHH HEHR IR, T R H TR 17 R

3.2.3.3. I (R

o fgetvp # HHHHH 1 BRI B # HHH HRHRRAHRR R 13 R SRR
HEHHAH

o HHH(9) H# HEHHE # HHHHE

o vn_unlock # HHHEHHE # HHHEH

o HHE HHHHHIHRN(O) # THEHH H HHEHHHHIRRE HEHHHHREH R

o fHHE HHHHHIRN(O) # HHHE HHEHHHHHEH HHE 1 TR HHE 1 TR SR HE
o THEE HHHHH(O) # HIHHHE Hit # HHEH HE# HHEH SRR

o AT THETH(O) # HHHHH # T SRR T

o fHHE HHHHH(O) # HIHHIHE 1 T HEHHHEHREH HHE H T

HHHH Q) # HHHHHHHHHHT THHE HHE HHHHH T 1 T

HHHHHH(O) # HHHHHHHHHH T HHEE HHHHHE 3 T
o HHHH(O) # HIHHHHHHHHE HiH HHH THHHHE HHHEH T

3.2.3.4. HHH HIRHHHH TR

o fget #F HHHHAT 1 FHHHEE THEE 3 HHRAT HERRAHRE T (T (A S et
IR T BT AR T

o fdrop # HHHHHE # HERFHHH B # HHRR SRR

o fhold # HHHHHHHHHET H# HHHE HEHHRH

4., HHHHK® HHTHHHHHE HEHH 1 1

THHHHHHTHE HHHHH 1 HHTHEE SRR T TR SRR HHEE SRR HHH
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THHT HiHE THHHHE PRI TR TR R P TR R
THIHHHE THEHAHHHHE, THEHHHHE, THEAHHE, SR, HHHHE T THEHE P SRR #3080 #HH
THE 1HE THHHHRHHE HHFHHREHE R AR SR T TR HHH TR
THHHE HIHHT T HHHE HEHHHHR THTTRAHHR HHEE R SRR, THEH R
HHHHHHE #3080 HiH HiH HHHAHHHHE. # 10 1H TR T R

A 1. HHHHHH HHHHH

TR TR 1 R TR 3 \InUx_sysvec.c, IR BRI HATHE H7 B -

THHHHHH HIHHT HHR TR HREE PR TR R T R 1 -
HHHHHHE 1 Yoebx, Yoecx, YoedX, Yoesi, Yoedi, Yoebp. HHH HHHHHE Hit HHHHE HHE HiE tHHHE tHH T
MOS ## HHHE HHHHHHHHE. HHHHE (HHHHE HEHEHHE Cone) HHHHE H# HHHHHHHHHE HHHHEE HHHE HE #H
FHHHHFHH HEHHE HHE HHE T TR 3 TR R H A linux_clone HHEHFHAHHHE.

4.0.2. HHHHHHHE HHHHHH

THHHHE THHEHHHRHTE TR T THHHAHHR HHHEE R TR TR -
HHHHH HHHH #HE syscallsmadter. HHHE HitHE THE HH HHEHE HEE

AUE_FORK STD { int linux_fork(void); -}

AUE_CLOSE NOPROTO({ int close(int fd); -}

HHHE HHHHHE PR SRR T R R B R 1t i -
HRRHH HHHRRAR. TR SRR R AR T IHRHEEHE THE. T B SRR STD,
OBSOL, NOPROTO ### UNIMPL. STD ## # HHHHHHHE HHHHEHE HHHH HHHE THHHHHHRR
HREPHRARARAL. OBSOL #H HHHFHRRA tH SRR T (i SR, NOPROTO i
THEH T T 1 A SO T 1 T ST S S, . UNIM-
PL HEEHH HHEHTE $HH SRR A 08 SHRRRRRRHEE P 2 rosys R (I SRR
T HHEHH T 1 R T R (S T I SRR B Bt
##H ENOSYS).

HitHE syscalsmaster # HEHHHHE HHHEHHHHE B #HE#E linux_syscall.h,  linux_proto.n ###
linux_sysent.c. #H# linux_syscall.h HHHHHHHEHE HHAHHHHHHE 1 HHHHHRE S T R -
HHEHHHHT HitHHE, #.4.

#define LINUX_SYS linux_fork 2
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TR HHHH

#define LINUX_SYS close 6

FHHE lINUX_JOrOto.N HHHEHRHHHHHE HHEHHHHHHHE HHHHHAHHE B HHHHR 1 BT R, 8.

struct linux_fork_args {
register_t dummy;
Ik

R TR, INUX_SySent.c HRHRHHFRR BRIFRAHT BRREARRR 5 T G s,
R HH TR AR 1§ R, #47

{ 0, (sy_cal_t *)linux_fork, AUE_FORK, NULL, 0, 0-}, -/* 2 = linux_fork */
{ AS(close_args), (sy_call_t *)close, AUE_CLOSE, NULL, 0,0-}, -/* 6 =close*/

HHE R TR TR (InUx_Tork 11 THIEHHFHAHHFHH HH SRR R R R
HHE STD HEHHE HHHE HHE T THEHHRHHE, TR T TR T R R iR
THHHE, Hi HHH HHHHHE HHEHE ose 1HE THHHE THE THEHEE HHit TR PR HHHH(2) HEHE
HHE TR TR TREHHRAR AR HHE R TR R SR 15
THHHHHHHE HHHHE HHHHHE HH THE HHHHHE HHH T T (2) HH T

4.1.3. HHHHH HFHHHT

FHHHHE 1 T S HHE HHEHH T HAEH T S HHAEHE HAHH #
HHH T T S HHH R TS H HHH DUMMY . HHH T
I HHHHE H inUx_UMmy.C #EH # HEEEHEHE HH DUNINIY (SySCall);, FHHHHHHEH 1 HHHH) HHHHH
FH HHHE HHHH S T S TS TS 1 S
B HHHHHE HHHHHE HH HHE THHE 10 HH N HH UNINVIPL AR 1
FHHE B HHHHE T HHHE 0 HE0 HHEEH HEEHE HEAEHE ) HEOEHE TS HEAEHHHE 1
I T HHE 1 S HEAEAEHE T HEOEHE HHHE HHHHH) 10t T

4.2, HHHHHE T
R HARTRIHRT HiE IR BRI G B FHRH SRR T I R S —

THHHE THEHHHHT HRHHE TR T TR R T T SR R # SA_SIGINFO
HHE HHHHHE HHHE 1 R inux e sendsiq HHEFHRHHE H-HEHBE. TREAHRHRAE, HE HRHRAH
(HH HHHHHHE HH HHHHEHHE SHHHHHIRE) HHHHHHE HHEHHHE SR, HHHHE HHE A 1 T
THHHHHHHE HiH T A HHPHHE. 17 HH-HHRAHE T R SR A
THHHHHT HHTHHAHHAH HHHA, TR 1§ HHAHR, SRATHPHTR A TR R
HHHHHHHE HHH HHHE Soreturn HHHHHHHE (HHHHHHHE HEFHEHH, S S S
THHHHHE HHHH). HHHHHHHE, HH HHHHHHE HH T AT HE T AT -
THHHHE THEHHETH HHE TR HEHHH AR SRR A
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0.2.2. i T

THHT HIHHHTHE TR HHH TP TR T TR HHHE 3 TR T
THHHHHHHHHAHE HHE TR TR TR R,

4.2.3. HitHHH AR

I TR B HHHE TR HHHR T HHE BT BRI HHE TR R HHRRT
T HHHE HHHHA T TR TR R 1 AR T TR
R HARHH HHH.

4.3, HiHHHIH

HHHE THHAHHHHE HHHE AR HHHRR, SR SRR TR T TR HHR
i TR HHHAHREE HHEHARH AR SRR HHHRR, TR R T,
HHHE THEHHH HHHE THAE FHEHHHE TR SRR, (. HRHE B TR T R
FHEEE $HE AR TS (AR AR S (AR ().
THITHEHI(2) HHEHE T R 1 T AR 0 50 S (R

THIHHHHH(2) HHHHHHIE HHHEHHHHE HHHTHHE, HHH R R TR T -
THIHHHHHHE HHH THEAHHHHRR T R HHHE A A (2) HHHH. i #HH(2)

THHE HHHHHH(2) HHRHHHHHHHHHHHE T PR R T SRR T
THHHE HHHHE TR THHHE HHHHE A Srace (R THE H HHERERH(2) HIHHHHHHE) $HE -
TR FHHARAHIRAT. HHA PT_SY SCALL 7 AT HEFRAFRHARE.

A4, HiHHH

B R g e e e S
HHE HHE HHHHHHT T T HHE A 1 T HHE AR HE T ST
T Tt S R

static int

trandate_traps(int signal, int trap_code)

{
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AT

if (signa -!= SIGBUS)
return signal;

switch (trap_code) {

case T_PROTFLT:

case T_TSSFLT:

case T_DOUBLEFLT:

case T_PAGEFLT:
return SIGSEGV;

default:
return signal;
i
}

A.5. HiHH HHHH

FHHT BT TR TR TR T R T TR T R TR execve
THE # HHHHR TR T TR T TR TR T SR, TR R SRR 13 AR —
FHHT HHF HHH TR HHR T R T T TR TR TR 3 .
FHE HHHE HIFRHHHRAR. T elf_linux_fixup HHHEFHRAE BRI HHE TR TR A 3 TR
TR FH HERAE T HH TR TR HHARHE T R TR TR AR AR
FHIHH FHRATR # # THE 1.

A.6. HIHAT AT

THHER B R AT 7 TR AR AT AR AT ST 1 R AT 1R A
THIHHHHHE (HHEHHHHE HHHE TR HH R ). HH SRR
THEERTRET TR T BT AT, AR AT i 2.6 AR A TH T i i
THETH T (AR SRS TR AT BT AHRATAT, TR BT AR AR AT T TR TR i
THHERIRAT 1 ATHE SHRHETRAT T . ST SRR S SHHERAT 1 TR 1 AR

.

5. HHHHHH® HHHHHHE I i

THHER TR AT TR BHEHRAT TR R THTHT 7 R s, i S

THIHHHHHE (HHHE) THEHHHHHARHHHH (B #380) i TR, T THE HHHHE R
THHER TR

5.1, HAFHHHHHHHR Hi
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THHTE THHHHHHHHRE T TR P TR SRR HHE R SR R
HHHE clone HHHHHTH HHE HHHE HHHH T THHE HHHHHHHE HHHHHE (T R BHHE
THHHHHHTHAT 1HE T HHPHHRAE T R A SR TR HREHERA R
THHE HHH HHHHE HHEHE (HHHE HH SIGUSR HHHHHHE HH HHHHHHHE HEHARAHHHHHHHH, S
THHHHHE HHHAHHHHHHE, HH.) HH A TR A 1 R T
THHE HHHHHHHFH HHE TR R

THHTE HIHHE THHHTHAE HRAHHRE 7 TR TR HHH 3 R TR TR R
THHHHHHE HHHHHHHRATE H T 7 P TR HHRHHE TR PR 1HE R
THHHE 1 THHHHHIT HEHHHHHAHE HHHE P HHE TR HRA TR T, HRT
THE THIH HIHHHHHRHE HHHHRAHHE HHE R THE HHE TR TR TR HHBHR TR
HHE HE. THHHH HHHAHHBHRAHE HHEHR T TR AR T AT

TR 1 I

5.2. 1. THETHAH ARSI 117 2.0 RS

THHHHHHHE HHHHE (L) HHERHHE. 1 1HE AR T 2.6 HHEAREHHHT HHHHHE T
THHHE HHHHHHH(B) THHHHHHE HHHHHHH HHHHHHHHHE HEHHHE T THHHHE, 2.6 #
HHE HIHHE TR HHRAH H inUX_Use [INUX26 FHIRHHI HHTHIH H THEHRATR SR SR -
HHHHHHHE 2.6 HHAHHHHHHHHHHE (R THH TR S T A R 1

R B TR TR 3 HHT A B B 11 NOt # TR 9 T T 3
R T, T T HHRTRR 1 R TR 1 SRR TR . R -
AT HIFRRR HHE T R G B,
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THHT HEHHHHE T HHHE HHE T T TR HHHRH TR TR TR TR TR R
THE HHH HHEE HHEHE H THHHEE THEHHHE HHHE A THE HHHHHHE (TR HE 1 T ).
THHHHHHTHAT THEHE HHHRAHHE H7 HHHE HHAE TR T T R SRR TR HE
THHHHHHTHAT 11 1 HHHHHHE TR H T TR HHHEHHRA TR 1 R
THHHHHHE HHHHE HRAHHPHRAE 17 TR PR TR SRR 5

THHHHFHTHE HHRHHHEH HHHE TR T T HHRHHRHHE HH TR R

FHHHHE THIEHE HERHHH T TREER T H R Clone HHHHHRHAHE HHRHT H HHEHRAHRE I 3
THHHHE (HHHHE 1HE HHH T THHHHHHRRRE) . HHE PR R 1L

T AERTRAT 1 THHERTRAE B HHETRAT B AR A T SRR T i
T ST, T, BRI T TRATRTH AT 1 B TRATR A T 1 TR AT R A
THHERTRHTHT FHRTRATR T SRR, T R TR 1 e
T

struct linux_emuldata {
pid_t pid;

int *child_set_tid; -/* in clone(): Child.s TID to set on clone */
int *child_clear_tid;/* in clone(): Child.s TID to clear on exit */

struct linux_emuldata_shared * shared;
int pdeath_signal; -/* parent death signal */

LIST_ENTRY (linux_emuldata) threads; -/* list of linux threads */
Ji

FHHE HHHE T T B S S FEHHHI HHHH HHAEHEHE I, ) HHRHH,
FHHE Child se ticl #HEEHE Ol Clear tic HHHHF FHHHHH HHEEHE HEHEHE HHHHEEAEH HEOHHHEEEENE HEAEHHE H A
FHHE 1 HEHHH, HHHE shored HHEEHEHHHHHE HEUEHHHHHE HHHE 11 LIS HHEEAEAHHS HHEEAEAERE HHAEE, 1
Pdeath Sgnal HHHHHHE HHHHHI 1 TS HHHE HHHHHE HHHE T throads HHHHHI H
FHHH HH HHHHHE HHHE HHEHHHH HH HHHE HHHE HH HHHH, HH inux_emuidata, shared FHEHHHHIH
HHHH

struct linux_emuldata_shared {
int refs;
pid_t group_pid;

LIST_HEAD(, linux_emuldata) threads; -/* head of list of linux threads */
i

RS refs HHE H BRI HHHHRTR R T T T BT 3T R T B H—
THIHHE HHE HHEHHE HHHHHHE T, HHH group_pid #HE #H HHHHHHHHHE HHE (= HEHE) i HH i
HHHHHH (= TR ). HHH (heads HHEHHHHHE HE HHH THEHE T THHE B R
it B BRI
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HHHE linUx_emuldata FHEHHIHEHE THHT HE HIHHHHHIT HHEHE T R SR e find. #HEE HiHE-
THHHHFT HiE HHE TR

struct linux_emuldata *em_find(struct proc *, int locked);

B, proc HHE BHRE HEHRAAHE HH BRI TR HERRRH AR A 13 R SR
IR HHAHHHHRR HHETRRRE HE R B PR T HIHE T IR AR
EMUL_DOLOCK ### EMUL_DOUNLOCK. ##H#H# HitHH HHHHHHHE HHHAL.

5.2.3. #H# HHHHHHHH

THEERTRAT HHE T R AT T AT THAT 7 SR 11 1A TR 1

THHTE IR, THHHE T TR HHE T ST 3 T (ST 11 B (1) #H
THIHHHE #HE SRR #TAF SHEAE T 1HRAHE 1 BT 11 SHEREE (T SRATREHRT) 1 =
HHHE T HHHHE = HEHHHE > HHHHE T T R HE A PID = shared -> group_pid
HHH TID = proc-> p_pid. #HH# HH HHEHEA HE linux_emuldatastructure ## # HERHHEHHE #HH.

T THHHHH HHHHTHHE HHHEH A, T, T R, T T S
HHHHHHHHHHAHHE. T HHHAH R child_clear_tid #H# child st tid ## HHHH HiH RS
.

5.2.4. tHHHHE HiHHHHH

THHERE T

int linux_clone(l_int flags, void * stack, void * parent_tidptr, int dummy,
void * child_tidptr);

T f\ags BERIHATHRTRG BT TR TR S SRR TR TR TR H .

RIS, HIHHE HHHRTRT B BRI B BRI TR HAHR HHE R, 1.
R HHHHR B TR flags BRRHRHHTRR 17 HHIE SR TR B TR HHRE TR SRR
T Stack HRTHIFHHHRT T HHHANULL HHR, HHEHR HIHR T SRR B A A0 3 NULL
s s G
HHHHH(2) HiHHHHHE HHHHE). THHF paent_ticotr THHHHHHAHE H HHIHE 1 1H THERARHE ST
HHHE HHHHHH HHE (8. HEHHHE ) HHHHE T R AR
RS B BRI SR HHE Qumimy BRI B BT TR $H HHHR HHRR HRRRT
R BRI HE R HHEHRR 1 H300. 1 B T HRHRRRHRT TR
R HHHE HHHE T HHFRRRH HE HHE SR TR 0 T TR 0 3 TR B,
child_ticptr FARHRHHFHRT HH B 1 HH BRRRR HHT TR T R 1R T SRR
R BRI R 1R B TR B

RS FHAHRR TR SRR T BRI ORI S TR 1
HHHHHE HIHHHHE H#. HHE L, CLONE VM #HHE H HHHAE (HHEFHAHE 1 1), HH #HH
R HHHE HHH 3 CLONE_FS ##H# CLONE _FILES HARFHIHIT BRI HHHE 1 1 T
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i

THHHE HHHHHHHHHHE 1 HH THHHE HHE HH HHE T S (FHHHHEHE HH T A -
THE HHE HHHHHHHHRHRAE) HiHHEHHE HE SHHHHE THE TR, HEHE SHEHE THHE T T
HHHHE, THEHHRHE THAHHE HHHEH TR SRR THEE TREHERAE. TR PR HHE HHRH
THHHHHHE 1H HHFH TR HHE R SOkl HERHHHRE, T TR 1 SRR
THHE T HHE T HH H TR TR, #H. TR HE T HHREHRE. SR HEREHR 1 R
THE THHHHAHHE THEHHRHHE HEHE TR THEEHRH R T IR CLONE_PARENT #HHHH#H—

FHHH HHEHHE T 1 A TS T 10 O HHHF HELEEHHEE: HHEEE AR HEAEHHHE AR
HHE Chilcl set_tic #HEEHE ChilCl Clear tic A HHEHEELEHEHHHH HELEHHHHAENE HEbHHE HHEE R HHEEAEH
FHHHE, T HHH HEEHHH B T HEAEHE HHEEEE HEEHHE 1 HEAEHE HHEEELEAEHE HEEEHEHHHAEN: FHHF parent tictr,
FHHHE HHE HHEHHHHE HEHHHE 1 HEHEHE 10 HEEHHE HEHHHEAE HH HHEH Soosp HHEHHHH
(Yorsp HH HHHEHOL). HHEEHHHE HELEHEHE 0 HHHEEEELEAERE 10 S HHHHE HEAEHE HHEELEHERE HHUEHEHH HHHH, Hettt
FHHHE HHHH(D) HHHHHEHE T HH HHEHHS T HEAEHHE HEAEHE HHHE HEHH
FHE S HHE H S HHHE S A HEAEHE HEAHHE S HHEEEEAEHE HHHR HEHHE Ol One B
HHHH .

HHHE Clone HHHHHHHE HHE HHHHE HHHE 1 THHHE 1 T TR FHAHEAEHHS THHH 1 (2) i
HHHHH(D) HHHHHH, T T T 1 T 1 2.6 HHEHEE I done H HRHHHHH
HHHHH(2) HHHE HHHHI2) HHHH,

5.2.5. AT

HHHE HHHHHHHEE HH HHEHHHHHHHHE T TR THHHHHHE T T
FHHPHHHHHE T T, T TR R T el ook FHEH T HEFHRHHER HHHTHHTHRER
linux_emuldata ## emul_shared |ock HEHEH HtE HHEHHEHHEHREE linux_emuldata shared. #8 emul_look #4 #
FHHHPHHAHHHHR TR R R emul_shared lock # # HEHHAHHHE SHEHHAAHE < lock.
HHHHHHHE HHE Tt HHHHHHE T AT HTHTHE A HHHHE
HHHE HE HHHHE BT HHE R HTHHHE

5.3. H#i##
TR FERAERT TR TR TRAT (R TR T A R AR,
5.3.1. HHHHHHHHHIH HiF TR

I HHE HHTHRRIT HAHRR B BT SRR 1 BRI T 1 R —
R HHHHRAHRR BRI HHE . HH SRR T T TR et
HHHHE HHHE (HHHH HERHAHHHHHE, HE) i HHHHE T AR THHE T S
R, HHHTHHRI BRI 1 1 T B R TR HHARR 1 1 HH T
R 1 B HHE 1 TR B TR HT TR T R T PR

R SHHHHHHHHS) T T () 1 T
W T R R T T B R SRRRRRR(3) #
HHHHHHHE HHHHHHHHHHH(S) 1 HHHHHHHHHHE T . THHE T T THHE T T
HHHE HHHE B S S HEOEHEHE HHHHHE HHEE OO, 1) AN
B 1 I+ S AN 1 HHHHHE TR HHHHE AN 1 HHH T H—
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THHHE HHHHEHE TR PR THEHE 1 HHHBHTRAE THE HHHE HHHERE. H HHE HHRHH
HHHHHHHHHE THHHE THHHHEARA T THHHHERAR T T (T T T H380). HHH T
THHHHHT HHTHIT HE TR AR 5 R THEHHR A 17 -
THHHHHHHE 1HE HHHHE 1 HHHHHHHE HHE T . 1HE T ARt (HH #386)
THHHHHHE TR 7 HHHEH TR, TP TR TR TREHHRE 1 R
THHHHHHTHE 1 # TR HHHRAHHRE R THETRAHR T SRR TR 15
THHHHHHE HIRHE HHRHHHRH THAE A HHE TREHHR HEHRHRA TR A Yogs HI# Yfs
THHHHHT THHH HHFHRE THEHHRAHHE. HHHEE TR HHH R TR HHRAEE 1 R
THHHHE THIHHE HIHE THEHERT THEE T TR HHHE THE TR HHE HHREE R TR

THHHHHH. THHH TR SRR THE TR HHEHE THE TR T HERRHARE 1 TR TR
THHHHHT THHEHHE HIH HHRHHHT THEHHREE TREHHRHR. THAHHRH TR R TR

5.3.2. #HHHHHHH H# #386

HHHE H 380 HHHHHHHHHRHHT TR (7 7 TR SR 3 SR 1
THHHE THE T HHHHE TR, T T AT (FHHHHETE) HE i T i, i
THE HH (HHHEHHHT), HHEHE, TR, T TR TR T i i
THHHHHH HHHHHTE T SR T (Y6cs, Yds, %ss, Yoes, Yfs, Yogs). HHHH HHHHHHHT
FHHE HH TR 1 TR PR (AT T TR 1 O 1234 #HH HHHHH fHH
it

mov %edx,%gs:0x10

TR T T T T HHETATE Yoedx TR HHHRT S R OR 1244 i
THHHRRAT TR T 3 AT THAE, BIRE THRERAT Ycs THE TR 1HHE TRAET TR
HHHTE Yoss HE THIHE THIAT TR THATRAHE AT s BT Yogs THHR THEHRATRTRE SHTRHHE. BRI
THHT HHHERE THEHRAT 7 3 SR G SHRHE 1 TR 1 B 10T RIRAE. TR I BT
FHHT 1 FRAHE THE AR . FERE T T B TRAH TRATE THE AL, 1 10 5
THHITHHE. TR AT AR i #8101 AT,

5.3.3. HHHHHHHHHHAHHE H #386

H IR HHHE HIHE Clone HIFRRTRIFH T B HHRH TR set_threed area, HHHHHE #F AT BRERIHET
CLONE_SETTLS #H### #H# clone, #iHH HHHHHHE HEHHHHHT HHE THAHHH HHHHHARE HE #7 H#H Yed

FHE HIHE TR HAHHRRARRRR 17 1 BRI T TR HHE 1t TRt
IR T T R BRI BRI 1 71 B B AR BRI R R A
R HHHHRR BRI HHT TR HHH HRR. T BRI, HHT TR SRR 3 -
T HHHE BT T T BRI HHHE BT HHTE TR TR 1R TR B B .
R R B B BRI B T B R 0 i
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5.3.4.1. #386

FHHHTHHH HH HHE HHE HRF TR A R R st threed area HHAHFHAH HHHH—
FHHTE HHE HHE H T HHHRAR 1 clone #E THAHE 1 HIHE HHRAHHA HERH 5 clone. #HIHHIA
FHHTE HHTHHHHRAT HH HRHE R H AR R HHRE R TR TR
FHHT HiHE TR, HHRE HHRA T HA TR TR R T HH TR TR
FHHHHHH HHHH et thread_area HHHHE T TR HIRHHRAE. T HIRRE HHRAHHRA S

THE HHH T THHAHHHHR SHHPRAE T R 3 HHH THEHE T T HHHRRHT.
THE HHHHE HE THHE SR TR TR HH TR R R AR 1 T
THHHHE HHHHE T HHHE T (T HHHHE H HHHE T TR HHE 1) #HE
FHHHHHHHTH HHHHR TP SRR . HHHR R R HH R R

FHHE HIHHE HHHHE 1 TR SRR R SRR TR IHAHHRE 1
Yogs HHAHHHHHH HIRHHE \0ad_gs. HHHHH HHHFHRHHE THRAE HEE TR HE 1 TR SRR
FHHHHHH T THEHRAHHR . 37 CLONE_SETTLS HHHH# HIHHHE HHHHHRHAHE HHH HHH A
THHHHHHE HHHHE |0a0_gs 1HE HHHE HHHHHHHHHE. THHE HHEHHHHE HHEHE HHH R (R R

5.3.4.2. ###64

HHHE FRICA THEHIHHHRARIAT (i T 313 1 11380 HH TR (R T SRRt 1
S24HHE HITHHHHHH HHHHHHHIHHE HHHH T T A (TR TR T S2HHH Hit
THIHHH HHHHHHE) HH HH T HH T T T T AR T R T
THIHHHHHE HHHHHHE (FHHHE H HHHE TR T S2HHHE 1 1), TR HHHH T
THHE FHHRTRE THE THATEE (T BT FHHE AERE (TR AT TR T SRR i 1
THHRHHERAE A FE T SRR T A,

5.4, HAHAHHA

5.4.1. HHHHHHHHHHHHE i HHHHHHHH

IR FHHE TR TR, TR R HH BRI SR TR At
R FHE TR B HHHRRRT HIHR TR R B R 1 T T

R, HHHH BRI BRI BRI TR R et

THE HHHE HHIH HHTHHHHHHE S R 1R L (HHHHHHH) T S -
HHHHHHHHH HHH HH T HHHHE HHE SRR T T (R
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HHHHHHHHH HHHHE THHHRRAR HHE T SRR S AR, #0. HHE )
HHHE HHHAHE. HHE 1L HRAHE, HHE THRARAH TR T THEHH THEHHE T R TR
THE THHHHHAHAHHH HHHHHE THHHHHE AR (HHER T SRR T
THHHE HiE HHTHHHHHHHE) .t THHERE B T T HERARR T T T
THHHHHHT HiF HHEE TR 1 TR TR SRR H7 H HER HE H
THHHHHHHHAHHFHE HHTHPHHRAHHE TR TR PR T TR THETHRHHA TR
B THHE. THHHHHEE HHBHTHAH TR TR AR TR HHRA TR 1 TR
Tt HHHHE HEHHHHHRRAAR R A0%0 HHEHHHAH T ZFS (# HHHH 1 HE), B
THHHHHHTHE THHHHE T T TR TR HHE HREHHR HHE TR R
THHHHHHT THEHHRHH HH.

R B B HIE HHHHR HHH HE HHHR SRR HH R -
R, HHHHFRIAHE, HHHR TR TR TR R HHH HHH TR 3 # HE.
I HH HHIHE, TR B TR TR TR HHAHR TR TR HH -
B

5.4.2. tHHHHHH HHHHHHHFHFH

THHHHHHHAT. 1 HHRAH TR, T TR SR SRR SR R
THHHHHHHAHE. Hi 1 TR S HHHHE A HH T R
THHHHHT HHTHITE HHHRAHHH HHEHRE, THEHHE TR TR, T TR 1 SR
HHHE HHHHHHEHE

pthread_mutex_|ock(& mutex);

pthread_mutex_unlock(& mutex);

101 HHHHHHRHH THAAHHI H 1H HHPRE HH SR T TR R HHE, HHRH 3
HHHH HIHHE.

THHHHE HHH THHHHFHHRHTE TR HHE R R THETHAHRAT TR 3 R
THHHHHHTHHT. T TR HHEHTRE HHEHE TR T R TR HRAHE SRR
THHHE HHHHHHTE THEHHRHHHET TR T TR SRR R R
HHHHH.

5.4.3. #HHH HitH

FHHT HHHHHTE HHRAHH THAH A TR

int futex(void *uaddr, int op, int val, struct timespec *timeout, void *uaddr2, int val3);

HHE HHHH HIFHHHRE Uaddr H 11 HIFHHRHHHE TR TP T TR, op #E 17 HIFHEHRAEH
HHE HHHE HEHHHE 1 THEHHRATE A TR R R T SRR TR

R R G B AR,
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* FUTEX_WAIT
* FUTEX_WAKE

* FUTEX_FD

» FUTEX_REQUEUE

* FUTEX_CMP_REQUEUE
* FUTEX_WAKE OP
5.4.3.1. i

THHHE THEHHFHTRE HHRAHHAE HEHAE H7 SHRA vaddr THEE HERHEE val 157 HIREHRE. 157 HiH,
EWOULDBLOCK ## HHHHHHHH, HHTHHHTHHT HiHE HHHHRHTE HE THAHHBE HE TR R
THHHHHHTHE. 1HE TR HR-RAE Gmeout 17 HIFHEHBHE THE HEHPHERHE TR TR TR 5
THHTE HHHHHHHEE, THEHHRHHE TR HHPHRA AR

5.4.3.2. tHHH tHHHE

FHHHE HARAHHT HHR 1 R vaddr HEH AERAHR T vel TREHHE SRR TREEHR 1 T
.

5.4.3.3. HHHHH
R HHHRRT R 3 R R B 7 B .
5.A.3.4. f R

FHHHE HIFHHHFRHH HREHE val HHRHHH FHEHR R R 5 uaOcr, THHEHHE THEHE HHE, HHE TR
Val2 HIHHE HHHHHHHE THIEE HHRHEHR I R uador2,

5.4.3.5. HHHE R R

HHHHE THHHHHHH HHHE HHE R FUTEX_REQUEUE HHE Hit HHHHHT HIFHE val3 HHHHHI HH
val HHHHH.

5.4.3.6. tHHHH HHH

HHHHE HHHAHHHHH THHHHHHHE T AR a3 (AR A R
THHHHE THHHHE) HHH Uaddr, HHHH HH HHHHH HH val THEHHHHE THETHHHHE THE UeoOr #HHE HHEHHH HHHE
THHHHHHTHE HHHHRAHHE 1 IR TR T R HH vel 2 HHRAHHE T R ueddr2,

HHHH T TP FUTEX_WAKE OP:
» FUTEX_OP SET
* FUTEX_OP ADD

* FUTEX_OP OR
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* FUTEX_OP AND

* FUTEX_OP XOR

@
HHHHHE HHE HH val2 HHHHHHEHHE HHE HHHE R TR, #HEE va2 #H
HHEHHE HHHHE HHEE Sruct timespec *timeout HEHHHHAHHE HHHE HHEEHHHEHEE
FUTEX_REQUEUE, FUTEX_CMP _REQUEUE ### FUTEX_WAKE_OP.

5.4.4. HHHHHE HHHHHHHHE HEE R

THHE AT SHHARRAT (1 T 0 TRAHE T A AT R 1 f.
HH HH HHHAH HE linux_futex.c #H# linux_futexh HHHEHHE. HHH Tutex HHHEFHHHHHIT HHHHEE HHHE

struct futex {
void *f_uaddr;
int f_refcount;

LIST_ENTRY (futex) f_list;

TAILQ_HEAD(If_waiting_paroc, waiting_proc) f_waiting_prac;
h

HHHHE HHEE SRR wating proc ##
struct waiting_proc {
struct thread *wp_t;
struct futex *wp_new_futex;

TAILQ_ENTRY (waiting_proc) wp_list;
h

S5.4.4.1. tHiHH i | #iHHHE HiH

T HATHATE THE A SR AR futex_get IRHHRAHE, T ERTRAHIEE § TR I 1
THHFRIRHTE T AERARHTE T SRR S T TRAREHE 1 TR . T G # s
TR T SRS R SR TR fUtex _put FREFRIFHEE, TR (R SRR T T 1
THHTE HHRHIRAT TR BT T SHRT AT SRR THET 0 T TR,

5.4.4.2. HHHHH HiHHH?

THHHE 1 HHTHHE THEHHE H TR HHHE AR 7 TR # working_proc HFHHEHIH
THHHE HHHTHE HHTHHHHIH TR R TR R SRR HHHRE TR TR
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I HHRR I HHHHRR AR

H () HHH HHHHEE HHHE HEUEHEHHD. HEUEHE AR HEAEHE ) HEEEEEAHEE FHE. SRS HHAEHHH(O) HH—
FHHHE (HHHH HHH S S HHHE B HEAEHEHE D) HEHEHEWOTKING. Proc HEHHHHHHEH HEHt HEAEHHH
FHHHE HHHE HHEE T T T HHEHE AR U AR B R TUtex Sleep HHHHHIIE, 1 #H
FHHE HHHHE T S Tutex Wake HEHE HHEEHEHE WD new, Tutex #EEEHE HHE HHF HHHHHE HHE 1. 1 1
FHHHHE HHHEHHH T T T H HHHH

5.4.4.3. HHHHA HHH

FHHIHHE HE # R R H R B PR 35 3 futex weke HHHEAEHT.
R 3 T TR B R TR TR HHAR) TR, TR R
B HHHHHIHT T T TR, 1 HH SRR H HH R SRR
FHHE HHHHHRAHH T H | HHHRH . HH B R R HH TR R HHHRHR A 3
FHHE THIHHH HH 1 B TR HHE HHE HHRRRR HH HH 1 3 3R R,
I HHHE HH R HH R H B HH TR R, 1 31, 7 SR
HHE B2 HEHIHHE HHE HHHE HIH R, R SRR 3R fute_deep.

5.4.4.4. HHHHH HHH #H

HHHE FUTEX_WAKE_OP HHHHAHHHHH 1 HHHH HHHHHHRAH. (R T SR
HHE THAHHFHRE Uaddr HHE Uaddr2 #HEHE 1 HHRAEHRE T SR SRR SR v 3 #HH#
Uadldr2. HHHHE val FHHEHHFHT T IR TR TR T HHHAEE HH 15 R TR
THHHHHH I THHHHE HE HHRE T val2 (#4. imeout) HHEHHHE Hi THEE HEHHHE

5.4.4.5. 1 HHHHHE tHHHEHEHH

THHT THHHHHT TR HHHAE T TREAERAHP encoded_op #HHF uaddr. HHHHE HHEHHHHE HHHE-
THHHHE HHTHEH T THEHHRHTHE TR, HHEHRAE TR, THEHHRHTHE AR, 5
THHHHHHTHE THHHRAHHE. HHETHRAHH TR PR A A

oldval = *uaddr2
*uaddr2 = oldval OP oparg

THHT THHHE T THIEHE TR TR TR THEHE R ueddr 1 HIHHHHRAT
THHT HiHE THHHHEHTR HHEHHHHRE. T HHTHE TR T HHREHH TR TR TR -
HHHHE oldval HH HHHHHHHHE THE cparg THEHHHHE HH-HE HHE TRETHBHRAL.

5.4.4.0. HHHH HHHHHHH?

THIHHH THIFHHHHHIHHHHHE HHHHE T T R R S ock HiH HHIHHE HHHHE (HH—
THIHH HHHHHT THE HHHHHFE X\ OCK) . THIHHE THIEHHHHHRE HEHHHTHHE A
T AT SRR I

O.5. HHHHHHH HHHAFHHHE AR

T HIF HHHRRH B 1 BHRR G T TR TR HHHHRT R G S -
HERIHHH BRI BT SRR G TR HHHRR HE SRR R i f—
RIS B HHH SRR 30 B
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5.5.1. #HH# HRAHH Hi HRAHRAT

TR BIHRHERRAT 110 BHH®R 2.6.10 FHEHHAT, 1 it HHAHTRAT 1 . g
HHIHHHHHHE (Openat HHH HIHHIHHTE) HHIHE HIHHIHHE HHE HHHHHE A R
THHE R SR T 1 vt SRR HEREE. T BRI TR TR rHE i —
TR, T SHRTRAT T BRI THT T T SRR, 1T T AR filename HHRTRATRIFETE 17
TR dirtd T THERTIIT T SHATHT R BT A BT TR THT TRATRREE, T Rt 1
TR 1 dirtd THERATREHET 1 T AR SRR AT R TR S AR TR
THHERRAE. HHHE difd FRERTREHS THE 1 T IR A T (R AT 37 AT_FDCWD.
T FHHE SRR T openat THERIHRE THIE HE SHRTHT 1

file descriptor 123 = -/tmp/foo/, current working directory = -/tmp/

openat(123, -/tmp/bah\, flags, mode) /* opens -/tmp/bah */

openat(123, bah\, flags, mode) /* opens -/tmp/foo/bah */
openat(AT_FDWCWD, bah\, flags, mode) /* opens -/tmp/bah */

openat(stdio, bah\, flags, mode) /* returns error because stdio is not a directory */

FHHH HHHHHHHH T HHEHH 1 N S HHHE HHHE 1 HHH 1
I HHEHHE. HHHEE 1 H HHHHS TEHHHH 1HE 1S THHHH # 1
T . T R open(mplfoolbeh, Tlags mode) #HHH HHHHHIE HHEHHHIEE 1 HH
HHHHHH) HHHE THHHHI 1 THHD. HHHE 1 HHH T HHH T 10 HHEE 10 A 1
FHHE HEHHHH HH HEHHE RIiO0). HHHE HHE # FHHHE. 1 HHHAEHE HHHHE HHHF HHHEHE A Rimplfoo
FHHE A T HHEEHE Openat HHHHHEE, HHHEHHE HHHHHHE FEHHHINE 1R 1 HHHH HHH
R .

HHHHH i R R R linux_openat,  linux_mkdirat, linux_mknodat,
linux_fchownat, linux_futimesat, linux_fstatat64, linux_unlinkat, linux_renamest, linux_linkat, linux_symlinkat,
linux_readlinkat, linux_fchmodat ##H linux_facoessat. HHHHHE HHHHHHE HHE HHEHHHHHEHHETE HHHTHETE HHEHE -
A AT (Q) HHEHHHHE T T SRR A

5.5.1. 1. HHHHRHFHAHR

FHHE FHHHH R F5 T R () HHHH (R HERA)
HHE HHHH PR HHHHRAAAE difd HH HE name data FHEFHHFR, THIFHE BRARA
I BT HH HHHE HHHHHRT R TR R T R TR i
I TR TR, HHT SRR H diffd HHHR TR HERARR HHHRR T # -
T HHE HHHE AR T THEAHRE. HHHH didd ## AT_FDCWD ##H# dvp ##H#HH ## nameidata
PRI HHE NULL 35 0 dirtd #4 H HERRAHHH HHAH R 1R
FHHHH TR, HHHHE HHR B R R HH 1 R T R R
HHE 11 T 1 R 1 TR HHHAH TR HH B HIHE SRR R,
FHHEHHE H1011171(Q) HHEHHEEE HE S HEHHRHHIE HH dvp SHEEEE HHE op HHHEHHEHE T 1
THHHHI(O) HHHHHHHH, HHHHHE S T . HREE(O) i
R T HHE 1 TR 1 B HHAARRT 1 SRR TR, HH R
HHE openat TR HHIHTE HIHRT

openat() ---> kern_openat() ---> vn_open() --> nameli()
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A

FHHE HHEH HEHEHHHE Ko Open HHHHE N Open FHHEHEH HHHE HHHHEIEHHE HHE HHEEEE A A HHH
T HEEHHHHE, 1 HEEEHEH) FHHHEEE T HHHEE HEHEHE HEAEHH) HHH HEHHH) S HHE
FHHH HHEE HEEEAEHE HEEEHE FEHHE AR HEEEEE HEEE HEEEEEEHHS HHHEEEEH HHEEEHE HEAEHH H
HHHH T T HHHH THHHE R HHH HHHH. T 1 )
HHHH

5.5.2.

HHHE THATHHE BRI T T TRATRTETE T THE T SRR, 10 IR it 1R i

THEERE THE 1 BRI SRR S ST, T (R T 1 R 1
linux_ioctl.c, FHEHRE linux_ioctl AHERHEERHRAT HHE SHHRTRT. BTRAT AT ST R A
TR S B SHTHERTRAE HHE SRR 3 SRR AT TR THATRHRHETE 1 T .
THEERE BIRATRE T TR THEARATEE, THAT THEH BRI, S At 15 -
TR FHHE ST 711 3 LOHRHH THRTHAT, THAHE 1R AT THE T G i 8 it
THHFRHHHR R (TR THE T (AT SRR HHE T 8 HHHE, B f THAEE R i —
THHEE FHAHTE THHE AT . T AR THAR SRR 1 Tt (A,
TR B HHE TR, #HEH sound_handler # disk_handler. HHHRHE HHEHHFHAT HHH
T TR THATREEHE (T 7 HTRAE BT AERAHEE, TR i 1 i A
TR SR T TR T TR TR T S G St tH s -
IR HHTHE REFE BIHF T 1 (R AT BHHHRAAT T R SR T A -
THIHHHHE T HiHE HHHHHHE H HHE T THEHHHE T SRR T (HHH R SRR P

T RERAHRH T AT,
5.5.3. IR

THHHHE HHHHHHET TR 17 TR, TR TR R TR R -
THHHHHHTHAHHE. 1H HHHHE HHHE R TR, TR TR SRR TR SRR
HHHHHHE Hi HHHHHHHHE (HHHHHHHE 1 HHEREE). HHHE THERRARRE HE TR T
THHHHHE. THHHHE THEE HEHFE HHE THEHHRAT 1 TR THEHH HHE TR SR
HHHHHRHHT.

6. HHHAHBIRHHT

6. 1. HHHHHH

HHER 2.0.10 HHHHIHT TR HHHE HH BRI HHHRH HHRR R, HH R
RS HHHR T TR, BRI HHHRRR R, SRR epoll B inctify ##H
HERIHHHRT R B B R B BRTRIRHRR B TR B T 3R B

IR BRI T 4 1 2.0.10 71 BRERIEE BERE SRR HIFRRRRR R B et
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HHIH HHHAHH HHAHE © #1 2.0.10. HiH HHHHHE HiHHE © tHEHH THAHE Tt SRR TR
THHHHHHT THEHE HHRHTHE SRR T HHETHRHTRAE T HHE TR 1 A T
THHHHE THHHHE TH TR TR R AR TR R

THE THHE HHHE HH HHH HHHE HHEHE THHHE THERAAHHHHE S T THHHHRR AR,
THHHHHHHE, THHHHHHTHHHHE T R T SRR, THHH T -
THIHHHE HHHHHHE HHHE HTHHPHHHH T 2.0 HHEHHHHEHE T TR T SRR HHHR -
THHHHHHTHHAHE THHE TR HHHHE TR TR TR HEHEE HHE R R

A 2.6.

HHE HHIEHE HiE HEHHAHE 2.6.10 HHEHHHHEHE Hi HHHHHAHE HHHE THEHE S R 7.0 #7 #H-
HHHHHHE H HHEHE $H R 2.0 HTHHERHHH HHH HHH A A AT
THHHH HH HHHE THE THI HHHHHHE T THEHE O HHHHE HHHHE, HHHHHE Tt HHHHHRR

6.2. HHHHHE HHH

THHHHHT THIEHE HHTHHHE HHHHRE T HERAHHE T HRAHH SR TR, HHRHR AT
THHE HIRHE HE HHR THH THEHHRE T THEHHRHTR, B R THEHHRA TR TR
FHHHHHHH 1HH epoll H#1HE inotify HHHHHHFHTE.

THE THIEHE HH HH HHHHE 1 HEHE TR TR SR R AR TR, 1575
HHE HHIEHE HiE HEHHRHE HH 2.0 HEHHERHHH HH THEHHHHE T HHH AR HHHA © HiH
THHHHHHE HHHHE HHHHE HHHHHRA T THERHHHHR S SRR A A H#E R
HHHE HHHHE.

THHT HHHHH TR T T TR HHHE T T TR TR R, HHHRH
T HHHE HHHHHHRE HHH 2.0 THEHHHHHRE HHE T HHHE T TR T R -
HHE, HHHHHHHHHHHE T TR TR AR 1 TR #H 2.6 HHEHHHRRHHHE.

THHHHHHHHHHHE TR HERHHE R, TR TR T T R TR R -
THHHHHHTHE HHTHHHHI HHE TR HHHRHTHE, THEE TR remap BT HIFHEHE. tHHH
THHHHHHHHRHHE HRHHHPHRHTE TR T TR, R TR SRR R R

6.3. #HitHtt

# HHHHERHHHHE 1HE HHEE TR i (HH R )
o HHHHE HHHHHH <jhb@FreeBSD.org>

o FHEHHHHHHHE HHHHHAHE <kib@FreeBSD.org>

o THHHHHHH T

o HHHH T
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o HHEHHHHE HH <kim@FreeBSD.org>

o HHHHHHHIHE TR <netchild@FreeBSD.org>
o HHHHHHHET HFHAH# <ssouhld @FreeBSD.org>

o 1 HHHE

o HHHHH#H ## <davidxu@FreeBSD.org>

T HHTHHT THHHE T HH R TR T TR A, TR TR T R
HHHHHHH.

7. AR

1. HHHHHHHH HHHH HHHHRR  THEAHE 3 SRR, SRR T TR 3
HiHE HHHEHHHE HEHHRAHHHE SRR, AR, 2005.

2. http:/Mww.FreeBSD.org
3. http:/ftidp.org

4. http:/iww.linux.org
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