.( REDHAWK Linux®User’s Guide

& : CONCURRENT g

i/

\



Copyright 2016 by Concurrent Computer Corporation. All rights reserved.

AFTEHRG 2N o448, BE, = Fa—P—2dR L LET,
AFEZHENDERIT, AEFRITRATOERRERTTN, PERSELEESNDZLBHY £,
Bid, BRI BORIICED S FAEICE EN D HHRISH L TRETE 2 RET,

AT - BRRLOME T IAEORET S ~DERIT, HE—VEar—L, at—EBEEFa A MRl T
YAV BARASHE TR EZI AL LTIESNY,

http://www.ccur.co.jp/contact/

AREIWVNRLBRANDA ) EHUHOF A< ER - BEFTLIZ LIFTEEHA,

Concurrent Computer Corporations 2 U @ & =} Concurrent Computer Corporation® X kgt ¢ 7,

BiEDZ O3~ T O [LConcurrent DFFIE TF, £/, FOMATOREAL NPE % DA OPGHE E 7o 138 GRS
VC\\TJ_‘O

Linux®/Z, Linux Mark Institute(LMI)D 47 A & 2 2RV L TV E T,

BUE SR E:

Date Level Effective With

August 2002 000 RedHawk Linux Release 1.1
September 2002 100 RedHawk Linux Release 1.1
December 2002 200 RedHawk Linux Release 1.2
April 2003 300 RedHawk Linux Release 1.3, 1.4
December 2003 400 RedHawk Linux Release 2.0
March 2004 410 RedHawk Linux Release 2.1
July 2004 420 RedHawk Linux Release 2.2
May 2005 430 RedHawk Linux Release 2.3
March 2006 500 RedHawk Linux Release 4.1
May 2006 510 RedHawk Linux Release 4.1
May 2007 520 RedHawk Linux Release 4.2
April 2008 600 RedHawk Linux Release 5.1
June 2008 610 RedHawk Linux Release 5.1
October 2008 620 RedHawk Linux Release 5.2
December 2009 630 RedHawk Linux Release 5.4
May 2011 640 RedHawk Linux Release 6.0
March 2012 650 RedHawk Linux Release 6.0
September 2012 660 RedHawk Linux Release 6.3
February 2013 670 RedHawk Linux Release 6.3
August 2013 680 RedHawk Linux Release 6.3
May 2014 700 RedHawk Linux Release 6.5
August 2014 710 RedHawk Linux Release 6.5
March 2015 750 RedHawk Linux Release 7.0
March 2016 780 RedHawk Linux Release 7.2

HEEH

AEIX, Concurrent Computer Corporation & W %17 X417z TRedHawk Linux User’s Guide| % H ASGEIZEHER L7z
R TY, B RN R D CEIZOWTUTIRLONENMEE SN E T,



http://www.ccur.co.jp/contact/

HIE &

~ == T I)VOHH

AEFITZDODO/S— MLV ER S NVET,

AEOPart UL ) 7 AKX A L - 2—HF—[aF, Part2i3 > A7 LEF T, Part 313k, M3
s, BElER0 £7,

DA, REONEOHMECTT,

<=2 T IVOERR
AEFUTO®SZ v a r CHERINET:
Partl1- U 7V A Aa—H—

o 1% [/FX) 1%, RedHawk Linux OSO T3 E R LY 74 A AEREOBEE 238 L £,

o 2% [ U7 AMERE 13, BIVIARIGE, TR T A AR F - LAT L I—
(PDL : Process Dispatch Latency)3 X OVF % — I = A7 ¢ v 7 (&R FRIATEE) e 7' e &7
TADFTEEFL Y TNE A MMERBOERICET 2MEEZHRA L ET, »—/L RCPUET L
WZOWTHIBH LET,

o 3F: [ UTrnsss - e XHHE 1L, POSIX®LSystem VD A v &—TEZFE, A
A UREDM N FZFHIF L ET,

o AE: ot X X LbP2—U22 13, TabvRAORL Y a—1 7O L POSIX A 47
Pa—V T ORY — L EEEEZHHLET,

o 5 [T EXEFEH) 1L, HEY Y —A~NRT 7 AT 5 R T 7 X HIZRedHawk
Linux & W2t I 24 v 2 =T = =2 &WA LET, POSIXA T T 4Tk~ T 4,
SystemVtE~ 74, BRIV a—U U IHIHY — FUEREY — A REENET)

o 6F: [ I TARRERY 7y 2 BL O 7 ~—] IE, RedHawk Linux G| Al GE72RCIMIS
K UPOSIXD ¥ A I v e OB 23T L £,

o TEIZRTFA -2y BLONFLv—) 1, VAT ARHFHA L CPUR L O v — T L&
A~v—%xaBHLET,

o 8% [ Zr g 2 X7AE7 1 2210 1%, RedHawk Linux E COXFSY ¥ —F VU 7 -
Tr7ANVATLABIOEA VLI N T 4 22710 FATFRIEEZHAL T,

o 9 [ XFU w022 1%, TuvAMIOT v ADT RLAZEM~T 78 AT 57=
HIZRedHawk Linux3 235 Lz @i L £ 9,

e 10%: Non-Uniform Memory Access (NUMA) ] 1, FED T A7 A ECTHIHATEEZeNUMAY
A—MEHHALET,

Part 2 - BHE

o 11F: [ — R gl O 13, RedHawk Linux iy — % /L ORERL & L O\FABER T EEIC
DWTHHLET,



RedHawk Linux User’s Guide

128 [ —F « 7N F2o 2 1%, kdump, crashzfEo7zl—3N « AEY « f XA —
CORAFE, I, RITOHTA KT A4 BRI UKAb A —FV « T8y T OFEARM 25 % 3
HLET,

13%: [Pluggable Authentication Modules (PAM)] 1%, RedHawk Linux®PAMZEAEFEEE % FLHF L
EJcpe

14%; [ N7 X« 743 (X, RedHawkDIERE & 7 /514 A R Z A NOFLRIZBI#E L7z Y
TNEALORBEEFIILET,

15%: [PCI-to-VME #°— /| (X, RedHawk?3 74— k9" 2PCI-VMER 7'V » V&5 L &
R

16%: [PRTV—F/L - 472 72 X, RedHawkd 47> =2 > Téh HPREEMPR_RTY 7 /b
HA LT T 47 AEHAT.—HEOPRT A — RV EFHH LET,

Part 3 - FLFEHEIF

A T Xyt —2 e F2— - 227 A4 13, POSIXE L USystem VD A v E—UF =
— ORI Y IV T e ST LR ERET,

16kB: T U 7oL 54 AERED /=D —F /b« F =2 —=_22 |, RedHawk Linux?® o =—
IR T 2T 2 —=0 T c NG RA—FBIOTLELR « I—RVDT 7 4 /L ME
D—EEEHET,

HkC: T r—NEY 7 71 1%, RedHawk LinuxiZ& b7 — v U F 4 L &1 L kX
NHR_—= v a (T AMER)EZY AT v P LET,

fHkD: [32bit = — F7>564bit 7 — M ~DEME] 13, x86_647 1t v L TI2bit=— N&
BAbIILER AT S 7D DIERE YV A T v LET,

HEE: [ 2 — FCPU_LD Y —F b o L~JL » F—F 2] X, =)V RCPUELTH—x/1 L
NVDF —F L EETTEFEBLORN T =< 2% M LT3 FEERA L ET,
fHEkF: [ >— FCPU_LD 7 2 & o YTE 0 A& 1%, ¥ —/ RCPUETY & v iE D
ABEFITTDHEBLIOARN T =~ 22A LT3 HEEZHRHALET,

(ERG: T U 7« 22—l DFE] VE, YV Tary ) — L ae@gETH00OFELH
BHLET,

fERH: [ 7 —p « 2w N e T2 NF X —4] 1T, RedHawk& D2 =— 7 727 — kX
TA—HEMALET,

[z 1%, AERE LN HELZHALET,

lindex) X, 777Xy MEIZSRT 5 FERHECHSE LORENICHFET S ED
R=TEEHRET,



&SGR

BEhEE X &

A&

AFEZBEL THEHSNORRIETILUTO LR &b £,

FHE

XF

list

L1

a—P—RETHEH, ZRI—F, ZRERT, AR TRRLLET,
R HIRE S AR TRELE T,

=P = ANEIRFERICTRE SN, BRENTEZEBVICANTILERD
DVET, TALI ML, A%, a<wr R, 7Y ar, man<—20
BIAbRFREAICTELLET,

Tgar T, Avk—T, TrANNRLTa T TLEADIVAND LS AR L —TF
YT e AT AR IO ST A0 NFNIstERICTERLLE T,

Ty hOREFEIDIZ v KA T a v RoF Ty a OB E AR ET,
HbL, IN6OFTva rE 351 BEANTIRE, 777y NeZA 7T
HYUBETHY T A,

INANR=TFAK Y7

KERZRTWARFICHE, K, 77—« XR=VFKSREE2 7 ) v 7 3T5 85
ST AR ERRLET, FTFTRIEENIAM - Z—2y NURLEZ U v 7§
% EWeb7 T UV ELEN L CEDOWebt A hEFRLET, RTEOHBRATHRE
FOFEZE2 Y v 7 32L(T 7 BATRTONL)RIGET HPDFO~ == 7 /L
EFRRLET,

PLFD#EIZRedHawk Linux?® R = 2 > & i#i L £,
INBHD RF = A M, Concurrent Computer Corporation®WEBY-1 M THMREZIZATY
B & RATEETT,

http://www.concurrent.com.

http://www.concurrent.com/support/rt-documentation/

RedHawk Linux Operating System Documentation Pub. Number
RedHawk Linux Release Notes 0898003
RedHawk Linux User’s Guide 0898004
Real-Time Clock & Interrupt Module (RCIM) User’s Guide 0898007
RedHawk Linux FAQ N/A
Optional RedHawk Product Documentation

RedHawk Linux Frequency-Based Scheduler (FBS) User’s Guide 0898005



http://www.concurrent.com/
http://www.concurrent.com/support/rt-documentation/

RedHawk Linux User’s Guide

Vi



28 YT XA LR

B
RedHaWK LinUX T — L e e
D A N g A e
U T L A R
A= I
T T o T T T
e L YL e YT g I
BT O I AT R
RCIM R 7 A 7
Frequency-Based Scheduler . ... ... ... ...
IOIOC D B
Rl R N e 1 =
PHraCE L o
H—=FI e T U D U a s
UTIHEA D s AT =T
LA T R
BB R
EOMREET OV A « TH I T 47
T NE U T A DT AR— D
Rl T N P
H—=FNDAT « XTI T afffi oo
A POV IS e = B
usermapIs JLUVProc mmap ..o
INAIR=A LT 4
XFESYx—F VT e Tr A e VAT D o
POSIX YU TV X A APEBE
D= P B ER T a— U T
ARV OER

AEY cw o BUITBIOT—ZEE

Ta AR
FERIA )
R N T
DTNEA L« T FIVDZER oo

oy BT A T
A e R e

UL RCPUTET L O
T — X S R DR B
THERA T 4 AT o« LA T o
B A I D
B AT D B
TV a BREORE

14

1-5
1-5

1-8

1-9

1-10
1-10
1-10
1-10
1-11
1-11
1-11

2-2
2-2
2-4
2-5

B &

vii



RedHawk Linux User’s Guide

F—F e VR TR R RTANRDEE 2-9
VT 4 T T TN A AERRER ET AR 2-9
NP TITO R e TavANEDOL— VT 07 . 2-9
Bl AN S DU I T 4 T 2-10
0= NVEI DA S D=V T 4 T 2-11
CPUL— T 4 T DA HE =T 2= i 2-12
Shield = 2 R 2-12
shield~ o BB ... 2-13
FET AT —H A 2-13
shieldz = o RYEIRKEBE ... 2-14
CPUL— /LT 4 T DIProcA X —"7 2 —A . i, 2-14
CPUND I B REID M C 2-14
mpadviseZ i > 7=~ L F T ae o PHIE 2-15
iNit~DCPUT 7 4 =7 4 FIDYT ... 2-17

=L RCPUDBRER oo e 2-17
TH = = R AEEDATFNE 2-20
ABY D= F T 0T 2-20
ST MMEREDBIE 2-21
PEIEE O ABALBR DML TE 2-21
Bl AR . 2-21
XYoo ATV TDERE 2-22
R A ) DT 2-23
NUMA J — RO T T i 2-27
77 v FOopterons A7 LDIHOA L= b .o i 2-27
INAR=ZA VLT T OB 2-28
VAT AR 2-30
HEES N BCPURERR ... 2-30

AU AR BIRREDIEGEE . 2-34
Linux®7 Z — I = A AT ABEEOME ... 2-34

3T VTNEA L - T RABBE

B 3-1
POSIX A w2« B 3-2
System V A 2= 3-3
A= ORI 3-4
MSQQEt S A T I T 3-7
MSGCtl S A T N Tl 3-9
msgsnd3s KT msgrev A7 A — b oo 3-10
AU O G 3-10
A= UDF G 3-11

POSIX AT A T D 3-12
shm_open/L—F DR oo 3-13
shm_unlink/b—F > DF ] 3-15
System VI A B U 3-15
HE AU ORI 3-16
ShMQets AT T — b 3-19
SMCH S A T T 3-21
A AE VIR A VOZERI~/SA R 3-22
shmget DRI .. 3-22

shmbind DRI ... 3-23
shmatds L OShmdt > A7 A — b 3-23
AT USROS 3-24
AT UMEROSHEE 3-24

viii



A%

B AEY =T U T 3-25
shmdefine—7 ¢ U T 4 o 3-25
shmeonfig=a = > N L 3-25

4 TakvR e AyVa—Y 7

B 4-1
TuRR ATV a—=TOFRGIE 4-2
ARV a— 7 AR U 4-3

Ty —ARAY Ty —ART Tk« AP 2—1 L (SCHED_FIFO)...... 4-3
S RREY « A7 V2 —Y 7 (SCHED RR) ..o 4-4
BA LY 2T VT « A a—1Y 7 (SCHED_OTHER)....... 4-4
Ny F e AP a—1 7 (SCHED BATCH) . ..o 4-4

PEREI DT D TR & 4-4
B R e T 4-4
B AT T 4-5
SCHED_FIFOVSSCHED RR . ... .. s 4-5
CPUZ T v 7T AMEEBELETOEA o 4-6
A D 4-6
CPUT 74 =T 4=V R Tyt 4-6

THRER R a— T e fUF =Tz — R 4-6
POSIXA = v e =T 4-6

sched_setscheduler/L—F 2 .. 4-8
sched_getscheduler/L—F > .. . 4-9
sched_setparam/L— T 2 ... 4-10
sched_getparam/L— 32 .. . 4-11
sched yield/L—F 2 . 4-11
sched_get_priority min/L—F > ... 4-12
sched_get_priority_ max/L—F 2 ... 4-12
sched_rr_get_interval/b—F 2 . . 4-13
TUN T R 4-14
58 7mutRHREH

T AMERBIOBAE 5-1

BATZYa—U 7RI 5-3
HATZ Y 2—U 7O 5-3
resched_cntl A7 23— VORI ... 5-4
BAFYa—r7hll~7uedRM oo 5-5

resched l0CK . ... .. . 5-5
resched_unlock . ... ... 5-6
resched_nlocks . ... ... o 5-6
HAT o= 7RI —VOmH 5-7

=T MEEYEM 5-7
spin_mutexZEEX OB . ... 5-7
spin_mutex{ > Z—7=—ZADOFH ... 5-8
spin_mutex>” — VO ... 5-9
nopreempt_spin_mutexZS3KDERME .. 5-10
nopreempt_spin_mutex{ > ¥ —7 = —ADFIH ... 5-10

POSIXAI T T 4 T s B 7 o o 5-12
B 5-12
A T o R 5-13

Thesem init/L—F 2 5-14
The sem_destroy/L—F 2 .. 5-15
The seM_Open/L—F & . 5-16



RedHawk Linux User’s Guide

The sem_close/L—F > ...
The sem_unlink/L—F > .

The SemM_Wait/L— T 2

The sem_timedwait/L—F >~

The sem_trywait/L—F 2 .

The sem_post/L—F > ...

The sem_getvalue/L—F >/
POSIX =—7 v 7 A~DERENLIE
BYUNRAN s Ia—T v I A,
BEREERR
Z—P— e f U F =T — R,

pthread_mutex_consistent_Np . . ...
pthread_mutex_getunlock np ...
pthread_mutex_Setconsistency Np ...,

pthread_mutex_setunlock_np

pthread_mutexattr_getfast np.......... ... ... i i
pthread_mutexattr_getprotocol. . .......... ... ... .. il
pthread_mutexattr_getrobust_ np ... ....... ... ... i
pthread_mutexattr_getunlock_np......... ... ... .. . ...

pthread_mutexattr_setfast_np

pthread_mutexattr_setprotocol ... .......... .. ... ... ...
pthread_mutexattr_setrobust np........... ... ... L,
pthread_mutexattr_setunlock_np.......... ... ... .. ... ... ...

POSIXX 2—TFT w7 A -7 ms
SystemVE~7# ...
BEEE
SystemVtE~7+DOHM ... ..
semgety A7 L3—)b L.

SEMCH S A T N T I
SEMOP T A T N T Il

MR
postwait> A7 A=m—)L L.
servers A7 Lha—)b ... ...,

server_block .............
server_wakel............
server_wakevec. . .........
SRy — oA L

6 ST AMERI MYy IBITI A ~—

syl BLOYA~—DHRE ...
RCIMZ v 7 BXONE A ~—
POSIXZ v 7B L OF A ~—
POSIXIFAIHEE AR DB .. ... ...
POSIX clock/b—F > OFH ......
clock_settime/L—F > OF|H ..
clock_gettime/L—F > OFIA ..
clock_getres/L—F > OFI ...

TIEDITINAI

POSIX timer/L—F > DR

timer_create/L—F  OFIH ...
timer_delete/L—F > OF|H . ..
timer_settime/L—F > DOFIH ..

timer_gettime/L—F ORI .

timer_getoverrun/L—F > OF| ]

5-17
5-18
5-19
5-19
5-20
5-20
5-21
5-21
5-22
5-23
5-23
5-24
5-24
5-24
5-25
5-25
5-25
5-26
5-26
5-26
5-27
5-27
5-27
5-27
5-28
5-28
5-29
5-31
5-34
5-36
5-37
5-37
5-39
5-39
5-40
5-41
5-42

6-1

6-4

6-10



POSIX sleep/L—F > ORI oo
nanosleep/L—F > DRI . o
clock_nanosleep/V—F U OFIA ..

TE VAT A Iry 7 BITFA<v—

AT ARFRIEHE]
LR (e
BB
CPUT I T T 4

Ta AETREIS KORIIR ..o
AVE—I e BA=—DFT 7YV AN

VAT A TR T AV
CPUB T /N T s e e e
CPURF AR ¥ = e e e e
POSIX A
RCULEE

M
O—H)b s A A~—0IE

8E Ty AN VAT ALET 4 2710

DX —F VT e T ATl e AT I
XFST 7 A « AT ADVERL oo
XFST 7 A I e VAT EADTT U R
F =S EHAPIDMAPI) . .o

BA LT T T4 RTUO

9 AEY vt

Z—ly ke 7B ADT RLARZEM~D~ v B T ORESL ... ...
mmap() DT
usermap(3) DFFH .

10E Non-Uniform Memory Access (NUMA)

B
A IR i
NUMAZL—H— o f U Z =T =R i
AEY « =)L RENTZ /=R .
AEY = RETFVTaT— - TTT 47 =T L
run()ZFH LZZNUMAY R — Mot 2 M) ..o
shmconfig(1) ZFIfH L 7ZNUMAS AR — MEEE AE U SIEAH) ... .. ...
L N e
AT T R
BRI 7 ANBIR—T 0 U T
o= R

Ty BT ENTEN=TD ) —RID.
numastatz | L 7ZNUMARREI/JCRGRERHE ...
KA R = N
H—=F)b e THRADN - AX=TOHBR
H—=FI s B 2= b« R=TDEVYT

7-2

7-4

8-1
8-2

8-2
8-3

9-1
9-1
9-3

9-4

10-1
10-2
10-3
10-3
10-5
10-7
10-9
10-11
10-11
10-11
10-11
10-12
10-13
10-13
10-14
10-15

A%

Xi



RedHawk Linux User’s Guide

NUMAZR T s s 10-16
NUMANRT U U TDORIE o 10-17
=T 4 T ORAENER 10-17
LT 4 T DFIR 10-17

BT A R T A 10-18
H A7 EEONUMAMEMPOIICY . ..ot 10-18
AU . 10-18

R 10-19

11E H—XNVORER L O

55 P 11-1
ceur-configZ I L7z 0 — R VDRERL oo 11-2
R R pY < 11-4
RIAN e BT a— VDRES 11-6

7L eV hRedHawk 77 — %L CEIFJIC B — RA[REZRE ¥ = — L OREESF] 116
B L 11-8

128 H—RNV « TRy X T

B 12-1
VMO A R N 12-1
vmhinux®—A Y AR « 7 A VDRAF oo 12-1
VMcore KAump ik ... 12-2
KAumpi AR O BT Lo 12-3

sCp VMCOreZAE AR DRERR. .. oo 12-4
NFS VMcoreE s DRERR, .. ..o 12-6
Sysctl(1) KAUMpA 7 S 3 > 12-7
crashZ R U= 2 o DT 12-8
BT e T ANDIRNT 12-8

AT S AT O 12-9
AL D T 12-9

R Y N - A 12-10
KGAD/KAD . . oo 12-10
NI D A Tr 12-11
NMI D o T R 12-11

13% Pluggable Authentication Modules (PAM)

255 13-1
PAMIE D /b 13-1
Sl =i S 13-2
O« RX—=Z « TV AHME . 13-2

1 13-3
R U T A DTETR o oo et 13-3

1 13-4
ot 2 13-5

145 FRA R - KSR

FORA R« RIARNOFREDIME 14-1
=P e LYL s TR R e RTAROBIFE 14-1
PCIU Y —AADT TR 14-1

Xii



A%

PCIBARA v F = A 14-2
H—=FIb e ATV s RTAN 14-6
FUTN e RTANOEEOERME .. 14-6
R A N DT A N 14-9

H—=Fb e LrUL e RTANOBFE 14-11

RIAN BV a— VOREE 14-11

H—=FNVONART R U RZEM 14-11

UT A A AEREDRI R . 14-11

B AT =T 14-11

EN Y IALMEREDVEIE(R R D v N—T) 14-12

TILTF AL T 4 T ORRE 14-14

=P —ZEZRIO R T A /NUIO) .. oot 14-14

PR DT 14-15

15F PCIl-to-VMEYJHR— b

B 15-1
S 15-2
IN= R 2T DA AR Rl 15-2
B 15-2
THETH— e = ROBETE e 15-3
PCIT Z T — e I—FDA L ABR—=/b i, 15-4
VMENRR « TH TR —« H—=RDA LA RN—=)b .. 15-4
TR TR e =T VDB 15-4
VT R T DA A D 15-5
R 15-6
DI S Il 15-6
FRA A« T7ANLBIREDa—b « XTI A—FHHE ... 15-6
VME/R A o = B 15-7
R I G e 15-7
AP 15-8
NA VR e N7 DS 15-9
bt_get_info BT_INFO_KMALLOC BUF............covviiunii, 15-9

bt_set_info BT _INFO KMALLOC SIZ.........c.uueuaaan... 15-10

bt_set_info BT INFO KFREE BUF .. ........oovuieianannnn. 15-10

PNAVR Ry ZrOBIER .. 15-11

VMENAZE~D~ v BV TEIUONA R i 15-13

bt hw_map_vme . ... ... 15-13

bt hw_unmap_vme . ... ... 15-14

proc7 7 A/ e VAT L e AU B =Tz —A 15-15

T = a B 15-17

bt bind mult. ... .. .. ... . 15-18

bt bind_multsz........ .. . 15-19

bt hwmap . ... 15-19

bt hwunmap .. ... .. 15-19

=T (o [0 14T 15-20

SMAL . .ot e 15-20

ShMbING . . e e 15-20

shmeonfig-script . ... ..o 15-21

VME-MAPPINGS « .« o o ettt e e e e e 15-21

1723 (=10 21T 15-21

WEHBAMA. . o .ot 15-21

Xiii



RedHawk Linux User’s Guide

16E PRTH—FRNV - S a v

PRT & I 2 e
RedHAWK VS PR .. o e e e
PRI D B T .ttt
PRI — I ¢ 7 A 2N
Y Y R

1A AoB— « Fa— - Tl F ol

POSIXRA v —30 « =Bl
SystemV A vt— « Fa—f0 ..

f168B U TN Z A BBERED T DI —RIL « F o —

HBC 7r—/SEY 7 4

B

T
T o B
T BRI DT A R
ONg

A

TEE
APl

O L
S i = I O
D e
e (P
N b
PR R
AERVDTTA A FBLOWGERO T 07

fHEE S — )V FCPULD D —RIV « Ll o S

fH&F 2 — FCPUL D7 at v ¥ %l v iAL

Xiv

B
AFY «HA AT LY LYRZ (MTRREIVIAR .o
T T T 47 RE D AT
NVIDIA CUDAZ D IAF: L
Z—HP—ZERTOTLBZ T v v = BIDIAT o

16-1
16-1
16-1
16-2
16-2



158G U TR s 3y Y —LDF

R
al

A%

G-1
H-1
Glossary-1

Index-1

XV



RedHawk Linux User’s Guide

Xvi



B

FF3X

AEIL, RedHawk LInUXOFENBLOA R L —T 4 7 « AT AZEENTHDITAH A A
HERE DML 242 L £ 9,

Concurrent Computer Corporation®RedHawk™ Linux® (%, A —7"> + Y —ALinuxA XL —7 ¢

VI VAT DY TNLA L RX—=T a3 T, AR IO T v AR LB L T8
MR ZA LT VT 4 TN - T TV r—varzthR— T 5700, BEELnux ) — 31L& BHIZH
BMTbhE Lz, RedHawkid, X TDOY AT b « AR — g V2 EEHIBETSL 70 -

Tu I IV REEVR—-NTAD, YU s A= VREHERRALES, ORI,

THE=I=AT 4 v 7 (VAR AN TRATE) 2 70 77 AOFETE LUEI IARIIH T 5
VAR AEAREE L, BICENOANL—T  NeTH—I=2RAT 4w IR 774N, X hT

—X T TT7 4 ZIOBMEE RIFFICHEME L E§, RedHawkiZ> I =L —a v, 7 —4IL
£, THEHEEE, EREBI AT LARRDDITI—I=AT 47 - T 7V r—2aroizd
OB 72 LinuxBRBET9,

RedHawkiZ & £ TV A D%, B < A1 51TV % CentOS(Community ENTerprise Operating
System®) T4, LA L7AH 5. RedHawkid £ TOCentOSHHET 4 A R B a— a Ik LT
AVAM=NATHZEHARETHD Z LITERL T ZEN,

AVARN=I e T 4 ATE, VT NEA L T—FIVERFED I —FNAERENLT 7 AT 578
DITAT TV ERYELEST, IT—FVERVTETORHELD 2 R —F > MIEHER 72 75T

FELET, FIITIIRHELTAE S TCWARWLINUXZ—T 4 VT 4, FA 7TV, a1 (45

—, V= A A N=TINEENTWET, A7 3 ThDHNightStar™ RTHHFE Y — /L1,
BARNTVT L IANTRT TV r—3a COBRRBEMET. X7+ —~v o AE2E=XY L TT5
TR ADR Y 2 — AR S Frequency-Based Scheduler(FBS)E L UV 7 p—< 1 & -
=HIZRHAT D Z ENATRETY,

RedHawk 7 — R /Vid, A—TF 2 « V—AD Ry F L EEKEDO Y TIH A 5« H—F )V ERHET
%7z Concurrent 2 BA%E L7ZHSEEO M H 2 A LET., 2N b D% < OREIE, 40 LD Y
TINEA L TN —TF T VAT AOBRFEORBICE ST Hiv/-Concurrent 3 B L7= Y 7
NWE A LDUNIX®L W IRAELTWET, ZhbORIE, AFED [Real-Time Features] 2 3 =
YOFTEH D LA AT L CnET,

RedHawk!XConcurrent®iHawk> 2 7 A& N TWET, iHawks 2T MIEEER T —% T 7 F
T ORI T Re et B~ L F 7t v P (SMP)D Y AT AT,

SMPY AT A~DOX ST EEICKRBEL SN TVWET, =L FCPUL LTHIOND=— 2=
YETRE, Ty —0—8ERLT XIS AT A v I RRT v VA ENELET DX
ATHERETHZENTEET, llxOCPUIL, FIVIALIEL, H—3x VT —Fr, FIViAHIL
—F . FOMODOLInUXZ A7 LD —L RTAHZ ENARETT, Yutyi . \/—/1/?‘4/7“
1. 150 PR ORI VAL E HRIET DEERT ¥ — I = AT 4 v 7 RFE TR & Rt

7

1-1



RedHawk Linux User’s Guide

1-2

RedHawk LinuxiZ, 272< & —F N3 XER—RA LT 5DLinuxT 4 A M) Ea— 3D
X D IZPOSIXHEHLD L~ L X [R1% T9, ConcurrentTAEAELinuxiZ IZIFEE L72VWPOSIX Y 7L Z A
AYLEEMZ D Z & TR APOSIXOAEHMEEZ MU E Lz, ZHEdLinux/Intel X867 7
N7 4 —A ETENET 2 L OICRFI SN =T 7V r—2 a2 OFERENA T U BES
N izintel X867 — 7 7 F ¥ L dLinuxix. Concurrent®iHawk~” < > b7 3 — A TEIEL £,

NightStar RTiZ, v /v F7at vy miF 2 A L7 VT i - 77U r—a Ol B,
N, T 3w FEAT O Tz O ConcurrentD iR 172 — & >~ hTF, RedHawk® B — F/UVIZIF,
TV = a VIETAOTWE B/NRICI R THIRICHERET 2 Y — L oisbRE N B EiL T
WET, TRTOY =L, A=Y AT AETHLIE—RCHLT 7Y r—a UiilEERES 2
ZERLKAEILEIICEITENE T,

NightStar RT>Y —/LiZix, AR O b ONEENTOET, FEM2EHRITME %~ DUser’s Guide & 2
LTLEEN,

NightView™ Y —Z2 LUl « TRy f—: v /VFZ5E, ~LVF7uakyy, ~LrFrnrs s
L, IV FARLy ROER, Ty 7% 7LGUITITWE T, NightViewid, 77V 7
—a VOIATHETIATHO T 0 7T MUEIEEZMA D10 DRy "Ry F | T—2%
HBE, FUMET LIRS U MNE=ZERA LU MU v T HRA U FOKREERF- T
WET,

NightTrace™ FEATHEHE] T T A — : WHEHOT 7Y Fr— a v OB ZENTT 2 72901
FHLET, 2=V —BILOVAT LOEEX 2 EDMREEF A LAZ T TREB L O~ —
JLET, TV r—a VETHICRELEINOOA X NOFEMRE A 7T 7 4
7 F£RLET, NightTracelZIEE DT vt X HHEOT vt v LOES), S A7 4L
TEITENTET F IV r—yay, a——h—3VOMABRZ2FrRT HEBHRY —L
T, FOMARBEEITEEDA Ny NN —Ra—F =D AT —H AT 5 &
MNHEE T,

NightSim™ ER 7Y o —F  AFETENEL 757 7V r—va VEHEICA SV a
— VI ENARETY, BREITEE T 2ERD T ek A TNO6DTIFTA AV T 4
RCPUDHEN Y BT ERNTHIE T2 Z L B3 FHETT, NightSim (I3 EfE/e /N7 4 —
VU ADEHE & A= =T VRO RO ERERE L ET,

NightProbe™ 7 —% =% — : E{THhOEBROT 0 7T 2OT =2 OV TV 7 G
B, BECFHLES, Tl 707 =23 v R AT =N EZBRBLTELELES, 7
TV r—a rRX=UET N =g VEITAO R E B NRIZT D72 DITER L LD
A=A INET, NightProbelZ AHIIHOGUIZ Y b — LXKV EAERT HZ & T
FoRw 7 KT, = —4F A (Fault Injection) 2T % Z L NATRE T,

NightTune™ /X7 —< U A F 2 —F—: CPUEHRI., 2T F A MAL vF, HIDiA
Fy RABAEYFEARI, > b= HEARN., a2, CPUY—LT 4 7 ED
VAT LT TV r—a UYERERRNT O 7= OGULY — /LT, NightTuneld R v 77 » 7
HATaTEE NI v 7& ey THECHEA DT o AEIZ 7 NV—TOEEE, 27
Va—Ur 7 Ry — CPUT 74 =T 4 2EHTHZLNTEET, RRFIZCPUD T —
NT 4 v TRNANR—A Ly ROBHEEE, e OEVIALOE Y Y TEEET LI L b A
BT,



RedHawk Linuxt—>xJV

RedHawk Linux % — F /UIESHIEFAE L, TNENMPRTY 74 A AA D 1 L O L CFIH ATHE
<7,

JFX

VAT LAEHEIL, T—bF 0 —F—E N LTCEDOI =N DNR=T g Er— KT 0nE IR
THZLENARETT, ELUTVLENL R « I—FVDENTHOMMEL TR LET,

#1-1 FVEAL R « H—F 0

B — IV DOFER Generic Trace Debug

H—RIVEF * vmlinuz-kernelversion- vmlinuz-kernelversion- vmlinuz-kernelversion-
RedHawk-x.x RedHawk-x.x-trace RedHawk-x.x-debug

HEREE R 51k AN VTF 4FN - 77 | NightStar RTY — L &R L | 77V r—2a s E703 R
Uhr—39 DET TR 3 —~ 2 A F A O FHIBHFE

i Generic — /Wit b | Trace s — /L iLGenerich — | Debugh — /L& Trace 1 — %
HLENTEY, KEO/N | RAVOETOMEEEN YR — DT OREREA Y AR — k
Tx—< A& LUET | b &, NightTrace™ —/o> | Sh, FICFEFTHRRI OMGE
23, NightStar RTY —/L > | I—F/L « b L —AHEEA NEEIN, I—F L
FETRTHAMELZLE LT | LTy, Z<na— Ve TRy TOYR—
b —EBOMRENME . £ P—ITHERE L E 7, AL ET,
Ao ZDH—FIVT T AT A ZDH—=FINVIERT A RO

BRFIZT 74V b Tr— R PR 2T LADOREE T
INET, Ny T DEICHERE L £
R

Features

T—F) « TRy T 2 2 H2h

VAT BT GE) GE) GE)

H—FL - hL—2A Ei3) HE HE

(NightTrace % % /)

ERAET B A . HE HE HE

T T 4T

NMI Watchdog filiza)] filiza)] Hh

Frequency Based
Scheduler (FBS)

EFVa—ARE— FEhiz
LEITHS

EVa—ARn— FEnl
L EXITHS

EVa—ARn— FEni
L EXITHS

INT F—< A« =
o
(PM)

)

B

B

* kernelversion (X% DH —F /L E_N—Z LT HLinUXT —FR/L « J—RZAa— RORARNN—T g T,
XX [ZRedHawkdD/X—2 g U F 5 E R LET,
51]: vmlinuz-3.10.25-rt23-RedHawk-6.5.

1-3



RedHawk Linux User’s Guide

VAT AT v T—h

'RedHawk Linux updates] iZConcurrentd>Web -+ b~ TRedHawk Updates] 64 o m— R4 5
Z L ANTTRE T, FEMMIZRedHawk Linux Release Notes &M L CTL 72 & W,

NOTE

Concurrenti® [CentOS updates] D& 7> m— RixHERE L EHA,
RedHawk Linux/7 — 3 /UITAEHECentOS T — R V& Z LB Z TE D |
CentOST 4 AR Ea—arDEDEHI N~V aThHho THENME
THAREMIEEWVTT, LaL, ConcurrenttA 07 v 77 L— K
DA A M=), Hizgeckglibc, IZOWTIET AT ARRELE LD
FREMERH O ETOTHIREL WA, INTLLD0EX2 YT 212795
T o7 T— MILETHNIEA A =L LTHHEONETA,

U7 IVE A LR

K7 oa AIAR—=F 4T « VAT DY TIVE A DLFIR T 3 —~ o A G RED
R TIAZ A L Ed, LAFICRE SN MRRIC BT 2 FICsri e s, AEO®RFEDOEIC
TR LET, A TA v THENTWDHIX, 2RAGELEEZ 7Y v 7352 L TESIZEDE
WEFERTDZ ENATRETT,

Fakvo e —NF 4 S

ConcurrentiTE| D IABR U AT AT —F B L2 THITE AR WLEE ) 58K L7 CPUA 4
=N R)TEHEERRERLE LI, 2T AINRTITAAVT 4 DFENE A7 EHEDCPU
WA v R, %L DEIDABRYV AT AT —F U EMOCPU~NASA LV RTHZ 2L, ~u
Frat v —V AT AORFECPULIZBWTRED T B R « T4 Ay F - LA T I—

(PDL)EHD Z M TEET, 2ETIEY—NAT 4V VCPUDTARERI L, 7L AR AR
B EBIOT ¥ —I=RXabOT 7= 7 2HBHALET,

TtV T T4 =T 4

BEDOCPULTEED 7 A2 FITT DV TAEAL L - T F ) r—a TR, VAT LD
TOFrEADCPUEID Y TEBIRANICHIEIT2 Z B2 FE Ly, Z OfEEIZConcurrent L ¥
mpadvise(3)F7 4 75 VA —F = run(l)a~> FE2E L CRESET, BIFRICHOWT
IT2EB X Uman<—Y BB LT EE 0,



JFX

WP s LYL e FY TS g VEIE

B DOCPU L TEMET 2O T a2 2FHT 57 7Y r—yarn 7o AMTr—4 &4t
HITHEEET B0, 22U L7 rE 2ADRIET 72 AZLAMEE T-DICEGT — % ~
DT 7 AIMEHET DMERH Y TT, WHET — X OREDOT-O DR LNEMN IR A T =X LT A
vy TTR, ARy 72 RELTWAMICT V=T N5 REEOH 2T 7Y 7r—
arPFEET B EHRNERT 2 R TEEHA, DREHRFT 57 DICRedHawklL 7 7
Vor—yarmd7T) o7 ya RSN T 270D A =X 8 et LEST, 2—F

— LAY Ty a URBINCEE T S XD 2 E IE5E L resched_cntl(2) Oman~<—
CEBRLTLLES N,

mMETRY IV« P—ER

ZLDVTNIALT TV r—2a VFEEROBR7T v A THKSh TWET, ZhboT
Vor—3a A7 v AMEHEZ T 2 70O ORI FiEZ VB L LTWES, ConcurrentsBi
BLl@E T ey /vy - P—ERZ, OBRTeEANSOD 247 - T v TiEHE
FFHHR TWNL TR RZBRIFICY AR R 52 &2 mREE LET, fHRERIZ OV TR,
2% 5% J ('postwait(2) & server_block(2)dman<—TZH R L T &0,

RCIM K Z A /3

Real-Time Clock and Interrupt Module(RCIM)%& 7R — h T 57280 D KT A N—3A VX h—/L S
TWET, ZTOLBEMPCII— NITXLLT ORe & i 2 TWET,

o FKI2EDIEET /A AE|D RS
o IKRSEDI AT LA~DENYIABARE/RY TIVEA Ly

o TTVl—arinbOEIABNERMNAIRER R KI2ED T v 7T~ T IVEIDABRY = % L
— X

ZIH OBERBIZRCIMA A ' A R =L I TWAE T AT A ETr—h VB AL Z T~ TERT
B2 LINATHETY, I ORedHawk Linuxy AT MM EICTF = — 895 2 & N A RET,
DORCIMMNRA VA R — )L ST AT KK L Tr—H/VEIN Y AR DEUE N K12 &£ TRIFET
To ZHUTLIODEZ A =—, 1ODHNTEIAL, & LT1>DT FV r—a v - Fa T L
#H2DORedHawk Linux> A7 A Z A S H 2 72 DICFARFHCHI D AT Z E Z#FFA L CWET, HIC
RCIMIZITHEER D v AT A% @R CHA S5 Z L SR D RIROIRIE S 7 v 7 BNEEN
TWET, BARDERIZOVTIE, AEODEE & Real-Time Clock & Interrupt Module (RCIM) User’s
Guide #ZM LT Z& W,

Frequency-Based Scheduler

Frequency-Based Scheduler (FBS)i%, FTERIOFIT NI — N L VEWET DT SV r—va vk
A a— )T FHIODAB=ALTY, FBSIZT 0 /T ANRFETT AR/ -7- L XIT
TRV RAERITTEODIFFEIC LoD Lz A D= X LG RERHCHREE L E4, TICEMT 7Y 7
=AY DRI = ANT v RIA L H#BRDGECT 07T h~—H A ae etk 2 7oA
T a TR VBTS2 EAFEETT,

1-5



RedHawk Linux User’s Guide

Iproc DEIE

FBSIZAEMIFAT Y ) r— a v & A 7Y 2—/L 3 572D DONightSimY —/L D FE & 72 D 1 — %
Ve AB=ALTY, FRDHIERITOVTIL, Frequency-Based Scheduler (FBS) User’s Guide &
NightSim RT User’s Guide £ L T 72 &,

B Fiolo 70 ARMO T ot ADT RV AL OMEZRAEX Z A RRICT 2720, EIEX
Tt ADT KL RZEMES KR — M3 BlprocTITHOALET, ZALiENightProber —% « £=% 1
Y7 —oNightViewT /Sy H O AR — MRS ET,

H—FR)V + FL— REERE

ptracedLik

H—FNVOEE % N L — AT HENBINSINE L, ZhiZi3h—xb s hL—R - KA |
DFA, A—RNVD =R+ AEY - Ny Ty DHHMY ., FL— - Ny 77 OFHEITH
DDA = ALREENTNET, I—>x/L - b L—ZHERRIENIgthTracelZ L W FIIFCT& F
o HI—FN + b L—RICETAERIIMEDESH L T 7230,

Linux®ptrace7 /X v ¥ 7 « 4 X —7 = — A%, NightViewT /N v H—DiEE VR — 15
T=DIWCRES N E L, BINS I =iEe -

o TARYN - TuwANMEILREO T 0 AND AT Y ZHihEE T D2 DOMEE
o TNUFNT Ny THOTavADOY T HARE T E N L —RAT 5720 DHEEE
o TAYABT Ny ZHOT v RERH LT FLVATHETT 720 Ok

o TARYN - TuBART ARy FTHOETOF T ACHEMINTT X v F 9572 DEEEE

H—=X) e TV Fayv

UTIWNEA D

1-6

=N TETHOIRBEE T o R 2 BELRE T 0w AN T =7 T 572D OREEEN 1
oSN FET, EHENZLINX FOEELE Yo 2 d, I—F ALk 5 CETLET, U
—ART—ADTORR T4 AT - AT —Lr0Ed, F— ISR (R#ET D A
H=ANF, LT oty E Y R— T 57200 —RVICHAIAEN TWET,

Ao a—T
VINEAL DL e AV a—FF, VAT ANTIHEFOZT o 2R8NS ThHo THREERED 2

UTHRADN AL v FEEMERMELET, £, bl F T a Y ETEETAEOY T
NWHA DL ATV a— 7B LET,



JFX

KL AT —bEE

B SE BRI

=X NBMERT2ET — 2 HERERET D720, I—FNVEFAE L -ay 7 bevT 41T
IV Z2OET—HHER~T VAT D a—F - R2E2F#ELET, A vy s0uyS
T, AL s a0y 7ML TWARIZT ) = 7y a URRE DAL N ERN L 72 5 2 & & fn
LET, KL A7 v—imikiE, £ BWEIDARISERM 2RI 2 72 OICREORR E 72D
TV a U PNBEENET LT Y RAZFEMZTOVET,

AV —tE— A MAEYHILA W =X L LTSNS B~ 7 1 3B E IO MEZ 5] & i
CTHBEMRHVET, ZUT AN v g VNTEITEINDLIOL EOIRESEE ok 2
BIDLL EOEEE Y a v AOEEEYIT D & X ICEREREZS &2 LET, EREkK
X7 VT 4 v 87 2 a VINTEITHOREE 7 0 & X OB & i O sE g 7 e
TASN—FIZE & BT D EATET, ZHUL, 2V T o vk v a LV NTEITHFO Y
AN T VT A H T arnbEEND ETIITLET DI+ eBEREE RO L
FREFEICLET, FHEMARERICOVWTISEAZBR LTI S0,

BSEE SRR T hHY T 4V

AA A NY = A Th DHkernel.orgDLinux 7 —FR VN TIE, VAT LEETHRMELR AT =X
Lo T7 v AOCPUSATIIZHEHE L TWET, ZHFHRED 7 1 A A4 5 CPUKE
MOENE THREMIZRDAREENH D EE2EWRLET, Moot - Tho T4
v URSREIL & T L IERE/RCPUEITHIMFHE D= D7 LI XA Z# ML, BT 7 r—
a OMREE =XV U7 EARRIC L E T, 2 DOfREIZConcurrent23 #2595 4 T D RedHawk
Linux7" L BV b« 71— L OHIZEE Y JAE AL, BEHELINUXDCPUT D T 4 7 - h—E R &
ENSEDHI—FNDNNT p—v A - E=FCFAESNET, CPUTH T UT 4 > 7 )5 UCB Y
LIEMITTEEZSHLTIIEI N,

="V T 4 DOYHR—b

Pluggable Authentication Module (PAM)IE, = —H —IZRHEZEHID M THA D= X221, &
AETR T T NEHa RANT DI ERLGRIERY V=R ETEET, ZOMHAD T T,
N— M PRHF SN LV E LT LT 7 ) r—va v eIl — ha—F—RNETTEDL L
HNTRETHZ ENFRETT, BlAiE. AFIVRNOR—V% 0y 7+ 5L D2 —F—=
T N—TIZEND Y CRIRERFTE DREIC L v iRk E 3,

HetEIL, RET 7 AN EZBLTCHUTEINET, v— 3G eLinuxr— Y F Dk T
+, EFINT-o— it FOERINT-O—ADOFr—RE T ¢ BATIH L e —1 b —
& lpoTHICKES = —VOEBERE LTEASNET, e— Iy AT A BTy — b
T4EEREL T2V —BIOIA—7IH Y Y TET,

PAMDHEREIZ BT 2 HMIFI3HE A B L T 230y,

1-7



RedHawk Linux User’s Guide

H—)V s TR H

AA A RY —ALTH DHkernelorg®dLinux 1 —x/L « 73> H—(KGDB/KDB)ixRedHawk Linux
DTNy T« =V THFR— N ENET,

BIOEFEHRITI2E A SR LTI,
H—RNDAaAT « BUF17 T v 2 BT

kexec-tool & crushA—7"2 « V— 2 « sy F RS D kexecds L Ukdumpid, ool —x10
2Ty va s FrFeu— RLTMYIARZ LA L, crasha—7F 4 U T 41320 H
BT D720t SNE T, 7T v v a - FUTTICET 23 ERIc o TiR12E
EHRL T &N,

—HF— e LR A 1wy

RedHawk Linux® ¥ — % = A4 MEEYM Y — M CIZIEA— S —~y ROE D —7 = A MNMEAHE
MEHAE vy 2 ) e, vy s, Truy s, JxY— . 2Ry I REEER~ I 0
Dy FREERET, BIEEZ LT E0ica—Y— - LL s A v i Fa—P— - LR
N TV T rar e aryia— e —EIIRHATOIMNERH Y ET, FEHIFSELZSBLT
{TE&EW,

usermap$ KX Uproc mmap

libccur_rt7 A4 77 VIZET 2 usermap(3)7 4 77 UV —F 1%, fHRCPUDFIAE X 27
AL THRIEFEITRO v I oal—va Ve RNICERB L OEE T 572007 7Y r—
TaraitlET,

lproc” 7 A VT AT AOmmap(2)ix., B BEHEDOT RLAZEMOFITHMOT e ADT KA
ZEMDO—EEENV Y THZ L EFFA§ HusermapB) D7z d DI & 70 B T —F )Y R— F T
To o T, MOFATROT v 77 AOERE L UL T Tread(2)3 L Vwrite(2)v A7 L =a—/L
WZEDIproc7 7 A VY AT DDA ==~y REFESELERLT TV r—va vV BHDT
N L AZER O R TR ZRCPUDFEAEE £ 720 £7, FEMARERIC OV TIIIREA SR L T2
S,

NANR=AVYT 4 VT

A= LT 4 v 7 TIntel Pentium Xeon 7 1 & v - —DHERE T, ZHiF1HoOWE S ot
Y= AR —TF 4 VT VAT A200FmB T e vy =D X ICRELIENRH Y T, 2
DOTVT T EHYH—EK %2 DCPUF v Z7OHRTRIFHZFETEIND 20, FELE F2x0F
v NI T 2T VCPUE R0 9, MEICPUDNA R—RA L T 4 T 1H, Fv v o I AR
TEDEIRBDE2OD LV AF—Fy MEATEEN—RV 2T RXR—=ZADarTFA K+ A4
vFEFATAZEICLY VW LTEEOX A7 2FE(7T 5 Z ENAEETT, RedHawk
LinuxiZIignA R—=A L w7 4 T OV R— EREENTHET, U T NAZ A LEREIZBWTT
DOHSREZ N RENTAER T AR B RIS OV TUIREE B L TS,

1-8



JFX

XFSTY % —F VT « Z7A4I) s AT A

SGINEMET AXFSY v —F V7« 77 A )L« ¥ Z2F AlTRedHawk LinuxiZFEHE ST\ E
T, VX —F VT e Ty A VAT A E ST A DIy —F () EFEHALE
To VAT AT Ty aDEERRELTZSE, Ny 2 7T U N - e RTHER & LT
L., V% =T Aoy —F VT« T4 VAT ANDT v 7T —bef&TLET, 20O
KO T ANV AT ADOF = v 7 OBMES HRIKIICA < Z & THEIBFRZEK L £9, SGI
1, MERE L HRRMEZ BT A2 DIBY U —Z AFHICOZ VA LIz b 0 EX—2 L Lizv L
FALy R, REEZ7 7 ANVBEXOKRERT 7 A4 /L AT AR ATRE7264bit 7 7 A L AT
L, PEIREME, AR T 0 v 2 A X FELTWET, SOV TIESEEZBR LT EE
W,

POSIXY 7 V& A LIERE

RedHawk Linuxi%, ISO/IEC 9945-1{ZFEiR &AL TV HPOSIX Y 7L & A MMEIRIC KLV EFE STz
FREDA v —T 2 —A&HPR—FLTVET, UFRYFFR— FENTHDHHEETT,

o D YEREAT V2=l S
o JnkReRXETY  emvw7

o AFY =S R-Tr A

o IHRXEY

o Avuk—V - Fa—

o NUUT4VT kv TF

o UTNHEAL-TTFN

o FEFEHIO

o [AIHAI/O

o HAv—(ERRIE A=Y A )
2—P—BREER T a—Y T

RedHawk Linuxifx—W—ELERAr V2 — 1 7S L TWET —EEBEIEPOSIX A 7 ¥
2=V U T TCAFra—nNENn7 et AL, FTROREISEC TRV —FT 4 VTV AT A
WCEDBRERERINDIZ LI A, FBRELTELDZ AT v MIT—F VDA —/—
~vy ROHRE 2—P—a> he— L OINTY, 7kt R « A7 Va—1 o FHEEEIT4EICT
HENTHET,

AEYEHT o

RV T ERT T T 7V r—var7al T AMIFHTEROVTVAT A« F—r3—
v AU ET, N7 43— ZETORRE R D=V T e AT v B T EPERT 5
7z, RedHawk LinuxiZfE 372 7 m & ZDOART R L A ZEMEEEOE| Y Y Toa—F —ZFFA L
TWE9, mlockall(2), munlockall(2), mlock(2), munlock(2)®POSIXY A7 A a— /LB LN
RedHawk Linux?®mlockall_pid(2)3 AT & =t —/LIHHE A £V ND 7 1t AT R L A 22
DETELIT—HEr Y 7322 LRAMRETT, FfliImanX—U 22 L T 7Ex0,

RedHawk Linux®sigbus_pagefaults(7)7 /3> 7« R — MME, =—%— - RX—=T%nm v/ L
7% THIAE LT D ARetED & 5 FHIEHa— « 7 4L PR EETT-OIERT 5 2 & b Ak
T,



RedHawk Linux User’s Guide

AEY =y

“a & X [EH

FEFEIAH S

[FIEIAH )

1-10

U SBLEOT—FiEF

RedHawk Linux/ZIEEE#I#%1003.10-199335 L USystem V IPC A 1 = R AIZHEHLT B FG A€V B
FORAEY - v VU THREER AR — M LET, POSIXEEEEIZAEY - A7 V= FOFIHZRE
LT e eARNT—F2HEFT LI L&, 1DERITENU LD T BERADT FLAZEH
W~y FHER R E S-SR A EE LA ) LHETH LA LET, AT - A
TVx 7 MIIPOSIXIEFAE VATV b, LFaTZ—T 7 A0, W DMDTINA A, 7
TAN < VAT AL < F TV NE—IFN, Fy NI EREENET, S rktRETAT
Vxl MEOT FUVAEMO A2~y B I TAZLICIVEREATY A7V FAD
F—RIT I RATDHIENARETYT, ZNEI—FL T AV r— a VHOF—Zat—%
PR 5728, read(2)F L Qwrite(2)2 27 L a—L &2 5 L0 b EIZHRMTT,

memmmwiﬁﬂ7mtxﬁ HEHY Y —A~OT 72 R Z R T 5 7= OICHHFTRE/R 24k 72
V— LR L E T,

IEEE#I#1003.1b-1993I1ZHEMLS D h T T 4 o F « =T 1T, /L F ALy NMeEhi=7ntk
ANOEBD AL v RFE—Y YV —A~DT 7B AZRMT L ENARETT, IV T4
J =T 3 ) Y= AOMHB L OEI D M TRARER S A I T RHET A EER - TV E
9, 7uvAMlE~7 &P KR— T 5HSystemV IPC &~ 7+ LR HAHETY,

T~ 7 #12Z TConcurrent?23BRZE L7z —ED ) TNF A b - v ARHY — ik, BAFY
1~)/7®%@%%H67mtx®ﬁ@\@ﬁbtfmtx®39~714%mﬂﬁmxﬁ:

BTV T 4N T g ~DT I BA, Tk A DO TAT b —Y—FHHE
%®%%®%&%%%ﬁbi¢o:h%@y~wmi0\%%5&%%%%#619*5*?:
A NMEEPHOZ BT 2720 D A D= X L BT 5 Z LN ATREIZ R D 9,

R — L OFHE L ORI A FIERSE TRt S E T,

FEFMITUOBMELZ FATTE D LD Z LITNOBIEDBMR & 7 v » 7 FITIOZE T 22 b DAY

FEECTH D EEEWLET, RedHawk LinuxiZIEEERI#£1003.1b-1993IC#EHL L 72T A4 7T VU -

N—F 2 DT N—T K BIERNOIZKHIE L TWET, ZIHDAf v H—T7 x—RXI7ak A
DIEFRB TOFRAEZXMHOEIT, > Z IV a— I X A8 OFEFRBNOERAEDBI MG, FERH
|m@¢®m7ﬁ% FEHE L TV A IERIENOBED X ¥ L, FERE T 7 A A ORIHIFAT A
RETY, ZD7aio”EREIL Y 2T L Edinfo~— P ("info libe”)ICfidi SN TV E T,

RedHawk Linux/ZIEEER#£1003.1b-1993(Z #EHL U 7= [RIHA/ORERE & VAR — F L T\ ¥ 9, POSIX[FA
HWIOIZT SV r—3a v DF—F & T 7 A NOBEMEEZHEFICT HFRELARMELEI, R
TBAEIH T A ZCEEIAENTZT — X OftR eI LET, RPMATBREZT A 20

DA RS T2T =X EBET 4 A7 LICHFET DT —2DIT7—CThHhDI L EMEEIILET, &t
%Hiﬁ%i&&:ob YCiEman—T BB L T E S0,



JFX

UTPNEAL L« T FIVDEE)

UTIEA N 7T AOEENIIEEERF1003.10-19931CE N TS, U TAZA L 2T F
NEE, BEOKES VI NVBEDT 2—A VT OV R, BEROFREEO Y 7 FAREEE K
BT D7D T FUBERENTZEE DT 7Y r— g VERINTZEO OV R — FMEIZ
Lo THEENTED BN TWET, POSIXS 7 F/VERMEEEIZIT, v/ AZERL, Y7L
KXOT 7V r—a VEBEDIEOX = —A > 7R AHE/: sigtimedwait(2), sigwaitinfo(2),
sigqueue(2)v A7 La—AREENTWET, FHEMRERIZOVTImanX—T 25 L TS
7230,

Iy I RBIRI A ~—

T REEPOSIXZ 1 v 7 B LY A ~—DH 7R — F23RedHawk (25 F N TV E$, POSIXZ &
v I BERIIEA LAE L TRa— R A NEOFHIO LS B THEHINET, POSIXH
A=—=1ZT7 TV r—>a UNESIRREZ 1 v 7 EOM E I3 R A5 2 L THREE
TR R AR NEARAT TV a— VT HZENAHRETT, 77V r—rvaiifiixorat A
THEDOZ A ~—%ERT 25 Z ENAIHETY, BICIFIEFICH VKRR 7 mE X2 2 U —7RIEIZ
FTHEOICHATE, Fo, AV —THEOFHICHER SRS 7 v v 7 2EETE 5 &0 MEEA
U—T DA = AL ERMHELET, BINOHRITI6EEZSBL T EE,

AyE—¥ . Fa—

IEEE}1#£1003.1b-1993 EDPOSIX # & — V% E R IXRedHawk Linux IZ&ENTEY, 77 A
N AT HELTEITENET, POSIXA vE—VFa— T4 T TV « —F U iF A vE—
X a—DfEfK, A—7r, MG, . A v —VoEZE, FEA vV OBREHRT.
Ay —VRERFOIEFBIEI Y 7 =X PR TY, POSIXA & —T % = —|ISystem V IPC
AyE—U L ITBRREMEL, SystemV IPCA v —Y b FIHTEET, FEMIISELZSHL
TLIZENY,

1-11



RedHawk Linux User’s Guide



2
U T IVH A LHERE

ARE CTiIRedHawk Linux CD U 7L X A AVEREZR BT 5 2 LICRE L2 < 20O R E % BT
WCLET, KEOERELL, EDOV TNAXA LMEREEHFLT-DICT o AB L OEID AR
AT ANOCPUD—HERIZEIN ¥ TH o — SCPUET L 720 97,

VT NEZ A LERECEERZ SITE YV IALGE, et R T oAy F « LAT v —, TH
—X=RT 4 v 7 (FPRIFRER) T 0 7 T LOETEWHMEICTHZ LT, INLOE LTk~
IR AT DEHEDRBE AR L, @R TILZ A DEREOTZDDFREEZRIL L E T,

v — )L RCPUET /ILVOME

=)L RCPUE T WMFHMIEL~ /LT « Tk vt — -« VAT AMMZBWTRED Y T/VX A LEEE
BB HOOT Fa—F T, Y=L RCPUET I I TNV EA L T TV r—a D5 X—
R=RAT 4y 7 (TPRIATRE) 2T, MUK EVIARIZKH LTT X —I = AT 1 v 7 (THIFHE) 2
& ERREIZ L E T,

a— R ®7 A FDFEFTIC E&ﬁﬁm%MT ENO—ETHIHEE, XAV|ITHX—I=RAT
o v 7 IR FELTIRNE &ﬁ@i# FIREISEN D A DS LB B 28 FH B[ fED > —ETH D

BE, BIVIABRIGE LT ¥ —I=RAT 4 /7 ERVFET, I—F BT AL FOFEITEITEVA
TR W U= R 2MEHE) 72 7 — 2 L IZH L NI R RV RECH -2, TOT7 7Y r—v
a UHREIL S — BRAELTWARIELES S, VY —REHATEHODAEY - Fx v
2aRAFY carFriarDOldharta—F - T—XF 7 F e ENRKET, FHILE-E
TR OHPIZEICY v X —DEENET, TNENDOVTNEA L TSV r—a NIRRT
XLV A —DOREEWHIZT ALERDH Y £7,

=)L RCPUET NV TIE, FFEDBEEZR Y TIVH A MBI LT, 7T L— R —E 2 &%
FETDHEELE LTH A EEVIARZHDHCPUICEID Y TET, FFCEmEREX AZIL, 1°F
TIZENLL ED Y —L RCPUIZHIIR L, 54 & DE 0 IATCIRMESLFE % 2 7 13 F N LIS DOCPUIZHH
RUET, mELEY A7 2 EES &% E 2 F-OCPUM, IV ALICBIE L 7= P T & 72 AL
PRV AT A3 — L EFREH LT — RV ZEICW DO E 7 a2 A O#) & ) 5l KT
W5 ZDOCPUDIRIER & —/L FCPU & FEOYE T,

2=V RCPULTHEITEINDRE X AT OFEDH]

o EIVIALSEERHORIEAERTHH A

o FIEDOEVIAHICE R ZBRT D E R

o EHAWMITEITLARTERLRNWE RS

o TYRIAVEMBTIEDIIT Y —I=RAT 4 v I RFTEERTDHZAY
o ANV —TFT 4T VAT ADLDE AR ERRBCTERNL A

2-1



RedHawk Linux User’s Guide

—

ka7 L-ULDOCPUL — VT ¢ U 70E, EERERI D IAHIEE LT IER 5720, iti?&
—RERT A I RETEERT DA AT DEDITERDEENDT X — I = X L E gt
4, I —/)L RCPUTH[H k?‘ié/~—/1/74/70)1ﬂ\/1/%5ﬂﬁ% T DR /X7A7§>5’1~4K4f\/
MZEDEIUGEET 20, av Ba—F « VAT 2OV DNOBE AL —1 a URnE
BB LT 4 — I = XA ED L I B EEZ TOWHON BT ALERH Y £7,

— I = A LDOHEE

f&—f:xlbi*ﬁﬁ%ﬁf%i@n—P RAEIZET SN MLy MEFTT 7
DDA a—HT AT ADHE EELET, HORENMAEN LT —F - RADFAT
ﬁ%@ﬁﬂuVX%Afwf&—: RADEGNETLET,

TH=I=RAANE, 2=V — TV r—arDFA L 7T 4 DIVIRERSY B BRI T
T 2T TR, =NV HNDL AT A« a— REABERIFFTETTIZ2E B8 TUTED £
T, TRVR T4 AR T« LAT U —DFT X —3I = AL, FlzIE, BViAHDONNRY
VT BE—F b TaERAOERK, 23T HAR c AL v FOET, X—F v k- agan
H—FNADBRTHTOETFA, OL I RETINRTIR LRV a— R« SREFELE
4. ( [Process Dispatch Latency] ¥ 7 > a VN TCHEE & X « 7 XN F o g T 2—
L, v A F ety —3 2T ANOEBECPUTERED St A « F 4 ANy F « LA T
VU= E BB LODETNAERNLET, )

Tl T AFEITOTE—I = R LBV THRRDA 237 MIEIVIALOZETT, ZHITEY
IABIN Y AT AN TIEFE RSB REOIETH Y . BV IALRDOZENFIARRE— T2 /T A
FITHITEND Z &< Wi/ R4 N THORETLHEELRNH DL —ThHHID T, EET
IZ7RWEI D IABMN S D —VT ¢ U TNE, GEREX A FATHICT ¥ — I = X L00 EICkK
DAY NEB/DHI LR T,

Fa s 5 MFTTOTE—I = AL EOFDIEFNDT 7 =y 7 IZOWTE [F2—I=X1%
EHAHEIE B a ARSI TWET,

FRER T LRANRYF « LTI —

2-2

UTNEA D T TN =2 a NIEEARY MISETEZ L, BEEA R OV RY T
LB A 52 GNTEHIR(T v R4 NIRRT 35 2 &SRR E2 0 $8 A0, E
TEA R MUSET DO HEREEITT v RIA4 VORNCKT LT ARTIERST, &b
@Hh@%@ﬁ%ﬁﬁﬁﬁf%é&ﬁ@éni#ouwﬁﬁmmm%ﬁﬁﬁmﬁwWOm$m
X, Ty RIAVEBZIZZ ENFRRNTHDAREENRH D 77,

FIgh 7 EE R - Fp RNy F o g Foos— 1E, B0 ARIC L o T S AU AMEA < %
ENSBINTA XY MEL T e AR —Y— - T— R TORYIDOMS & FITT 5 F TORFERE
EEWLET, VTAZAL - TFVr—2 a3l TTRINLIEEOTOE R « F 4 AN
vF e AT HEEORIZ RV ET, FNE, Ty RTA UEMRT DI EERIET DY
TNEA L T TV r—va UMUREEAT 2REOINVERTH D720 TT,



Y T APEBE

TatR T4 ANRYT - LA T U T T OA R RBEAED T — 2 RTE)N B R TR
SNET,

1. EYiABrzar ba—F3E DAL ZE@E L, CPU~DFISEI Y AL Z1ER L £,

2. BIVIABA—F L NEITEN, BVIABEFH->TWH(F—Fy TR AREZ ShE
¥,

3. BEFIThoOTov R IELESN, IUTHFRAL c AL v FPEEET A —F v b S
2 ANEITRREE 220 £5,

4. Z—F v b T RFHVIALFEFLTT By 7 STV —FVRA v bbbk E
D

5, Z—4vy ko RIaz—HP— - F—RNTETLET,

ZO—HDOAR MNITEER T4 AT - LA T OO — 22X LTEY, ¥
2-UIHRENTWVET, L1~ FERK2-10 Il I TWhET,

X2-1 {EEEH TR - T4 AT« LA T —

I ‘ User mode execution
m Kernel mode execution

Priority

interrupt

k4

Elapsed Time

Tt A T4 AR F - LA T —X, TV =g URANERA X M LTS RTRE
MAE—RERLTNDEDT, ARV KMBERMITAAA L - TT I r—aileosTeEThH
BEREHEL D T, BREDY TAEZA LT T r—a b OBBEN, o077 r—v
a UBNREED X A I TR THERDH LD, FRENIKEO T vt R - T 4 Ay
F o LA T ZHRE RS TWVET,

THER F AT LA T U — 3N ODDF R —F T AT ADWEERE,

TNRAARTANR—= N—Ry=TIZEHELET, UTOEIvarTETrtR 740 Ay
F e AT —TON OO Y v X —DEREBELET,

2-3



RedHawk Linux User’s Guide

1V A BEEIEDBHR

2-4

FRVU—TFT 427« VAT NIEFT — A EEREEEIN D O E BT B DI F T — X i
BADT 72 R ER#E LT ER 0 S8 A, BIVARL L TT—HEEERNT 78 2SS
L WERER K. WO DT — HEEENRT 7 A SN I D L HE VAL A NS T A LER S
DET, T, AUHET —2HEEROEFHRPICT a7 T L - Loy - a— RIZEIDIAAT
BT — A REERPIE SN Z N OEIViABa— RER#E LTI, Il — U EREH
B AHE WD T D EEARBE T,

BV AHBDNEHTHDLE X, WELE O E LTV DE Y AIFONE VALBNEhE 8D ETT
IF 4 T D ZERHKRNZSD, TRER T4 AN T LA T IR 2T &

T, T —A T, B RARFEHF Z R 7DTavZ « F 4 ANy F « LAT U —TEIDIA
BN TH DREN R P IER SN ET, JHUIK222IZK RSN THWET, ZORIE
T, EEEET o ARE WV IARE TN T DV AT La— L aEFITUE Lz, BI0AHLN
BRI TH D=0, BEREEI D IALNRE LT 7T 4 7125 2 LidHkEE A, &
BREETav AR VT -7 a T LR, BIIABNEERY, T2 T 47
IREEL IR0 TEIV AR Y —E R L —F R a— L InET, @F OBV ARISED AT v 7 h
LRETETIFEHEOFEE Y £, K2-2ITF0R SN2 1~5DFF132-3 21—V Tl L7 7
DTBERR T fARTF LAT UV —DAT v T £ LET,

B O IZE VAL NEG LI TCNB AR —FT 4 T« VRATLNDOIZ VT 4 H)V &I g
NI BHRT oA T 4 ARy TF - LA T U —EEL DR/ AR T IER D
FH A,

X2-2 BIVIABENZ LD TRER « T4 AR F « LAT I —~DEE

. - User mode execution
m Kernel mode execution

Priority

¥

Elapsed Time



Y T APEBE

BV SAH DRLEE

Bl ABDZEITENVIABREE NI LI L ERICEHIICTrER T A AR F - LAT Y
—WEBERFLET, N RU=TEIVIALEZE LIZEE, VAT AFIBEOCEIVIAZ LY b
BRENRENENUTOE Y ARE T oy 7 LEYS, Bilier—2%K2-31ICKRLEST, ¥
—7 >y FOE Y IAHORN B EIGEER U IABZNEAE LG, BEEEE VALRNBETLET
=27y NOEIDIABDEBIEZFL Z L1 9, K2-31ZFik SN 1~50F B (32-33—
THMHALZ@EHEOTov R « T4 AR TF « LA T UV —DAT v T 2R LET,

X2-3 BEEERVIARICLDZ AR - T4 ARy TF « VAT —~DE

I ‘ User mode execution
m High priority interrupt

Priority

high priority  target
interrupt  interrupt

Elapsed Time

2-5



RedHawk Linux User’s Guide

2-6

E 0 IAB O RBERE T T o v R « T A ANy F - LA T —IZEELERA, RELE
FIDRABT 7T 4 TR DIETH, SEEERI VAT 27 m® X « T ANy F - LA
T = OE) AL OFETIRETY, ZHIEIVARBEICL—Y— . LUL s 3= FLY
HEWESLEETEITSN TN DO TY, o T, FxTEELRER VAL DD DOEI Y ATV
—F U ERET I LVEEAR, ZORI VAL —F L EFETPOa—F— - LYL - 3y
*#RF%Af®ﬂ0ﬁﬁ@£ﬁﬁm7ﬁéifﬁﬁﬁé ERHRERAL, TRER T 4R

Ry F o LA T —ICBT D = OB EE] ) AR OB M- RS CNES, —h
5O FVEDNEFIEM2-3TOEBEESR VAL O — R L IZR2 0 403, Fukx -« F g
Ay F e LA T U —ICBT DR BITAE T, M-SR Shz1~50&F FIE2-3— VT

BALZEEOT OV AR « T4 ARy F « AT UV —DAT v TR LET,

X2-4 EEEEB VAR LD IOER - Fp AR F « U TF U —~DPE

N ‘ User mode execution

Low priority interrupt

Target interrupt

Priority

low priority  target
interrupt  interrupt

Elapsed Time



Y T APEBE

TaRR T 4 ARy T LA T U —THT D AR R TE VAL DML & BV SARZAE
L THRADENDLDOIE, BVIAZNETLTWAT Y r— 3 1oxt L CIERBID O FHIR
FREZRIRIC AT 5 2 L TF, ZHITHHIRER S — AT 4 v PO R L~ L B BR 5 2 L
NEETT,

BEOE| D IABDPRFEDCPU L TRENAREZRERE, 7oA « T4 ARy F - LA T U —~D
HENTRZ & 2 D ATREMERN 0 £ 77, ZAUTEEOEI 0 IABMIR L —F L 3B RV A B D
TaRR T 4 ARy T LA T U U—NET T DN S R T R B WE D AL A FE
HERDZENARETH L5720 TT, K2-5F@EERER VARIISELL Y & LTWHRIz2o
DOEIOIABINT 7T 4 TNl Br— A% Rm LET, K255k SNz 1~50FK 5132-3X—T T
HALZZBEDO TR « T4 AR T« ATV —DAT v 7R LET, CPUNEIYIAL
B35 UT-HE, CPUILEI D IAZ N ATREZ2CPUMN & DIRE S EE DFI 0 iAB 2 e LET, L LT
OB E D2F B OB VIARNT 77 4 Tl oT2E LTH, mAIDOEIVIABMNT 77
4T THHRY Tay 7 EnET, KPIOFN VAL —EANET LIk, 2F B OEI VAR
TIT 47— AN R ENE T, b L2EHOE VIALBRKAIOE VAR LD b EE
RETHST2HE. TOEIVIARTREIZT 77 4 72720 7, 2FB OE 0 AZMENRE T
L7zWf, |PIOEIVIARIBFEOT 77 4 712 4, EL50r—2ba—HP—7 kR,
TRTOEEFROE Y IALD Y —EANE T T 5 F TIXITHRMEHE S ET,

S, ZAUTEIVABNT 7T 4 T THYFT. VAT DRNEELEE VAL SETHZ L
ERLUCTHENLIRWRE 27— A L2 B RN H 0 F4, HEOE D AHBFEEDOCPUIZEY
fHFoN5EE, BVALRBHEAEROND Z ENRRNTEDOCPUDTRER « T Ay F - L
AT —IXTFRLIZSLS R ET,

B2-5 BEEIVIARIZ LD TR « T4 ARy F « VAT I—~DFE

- User mode execution

Priority

low priarity high priority  target
interrupt  interrupt interrupt

Elapsed Time

2-7



RedHawk Linux User’s Guide

TV 2Ty a v ERIEDOHE

2-8

RedHawk Linux(ZIZE[ VAR L~vCTa v 7 ENRWIEF Y V=A% Ri#ETH7 07 s v - &
JvarvMIELET, ZOF—ATIE, ZOZ VT4 N7 a rBTEIVIALE T T Y
JTHEENPHY EFHA, LL, ZOZ VT4 hN I a VBTRELES V=T Vg
EL bLFILWT e AREI L UT A k7 a VA TESEAICIA ) V—2 %
WS HHEE R DA REERHY £3, WHoT, ZOXIRIVT 4N - arDFAT
THOEANFETL WAL, Vo Fyra g\l iy, YV 7varorn
v ZITEI ABDOZENEIELEF A, LHL, b LZOEIVIALNERBILE T oz A&7
LA, 7V aryNEOENE R ETEOT o A8 b A RIS D £H

Ao BI—CPUNERENTWND ETERLIE, 7k RX T4 ARy TF « LAT U —DFEED
WEBNIE L TEVIABNENZSINTZOLRICICIARVET, 7kt R T ARF - LTV
BT A TV 2T a VEHOFIIK2-6IC KR SN TWVWE T, K2-6125iR S iz1~5
DOFFI2-3 =V THHALIZBEHFEOTOBR « T4 AR T « LA T UV —DAT v TERL

ESc

K26 Vo7 va Bl uatR - T L ARy F « LA T U —~DRE

- User mode execution
m Kernel mode execution

Priority

interrupt

Elapsed Time



V7o AVERE

F =T e V=R« FNRA R« RTANDOEEE

TR A« RIANR—TA—=R—= R P — « F— RTFETT LD T, Linuxh —FR/LO— & 70
DEF, N TA AR RTANR—TEIVABNERE 2137V 2 7 g NGO
LinuxDOERER 2 — N9 52 ENEHTHDLZ A2 ERLET, TXA A« RTIANRX=HE[DIA
HEWMH L ETOT, EVIAL LNV TR TR ZHELET, KEORIEZ v a > TrLE
LT AL A RTANR=OEZ TV IARIEERT BER « T ANy TF - LA T U=
WETDAREERDH Y £,

RedHawk LinUX CHZWZ2T /34 A « RTAN—L, UTNH A LERBICARIZR B2 5 27202
ERENTHDZILEZT AL TWET, =T V=R« TNA R RTANR—DFHITEIY
A LU Tl TR O e MO 0 AR O L 2 B X T 52—, EERITIR, Hx e
KEBEBWLNLTEH =T V=R« TN R RTANRN=FHEBREINTWES, b LT A4
— T =R e TR R RTANR—=F G LT-54E . RedHawk Linux23Mgft4 25 7 et 2 -

T A AN T o LA T —ORGHCESEY 52500 LIVER A,

FRA A« RIANR—ZHET A Y TILEZ A LAOFEOTEMZRERICONVTIT 4 2 - T
ANRN] BESBLTLEIND,

V—IVTF 4 VT T TNVEA AMERERE BT B HE

At va i, CPUL—IT 4 v VT OREDE N —HF— T 1k ZDE| Y AL ERE ) (F
R T A ARy TF - AT ) ea—F— - TavRAETOTH—I=RLEEDL)
W BT EREEL 9,

VT 4 T EREANCT A, TRTOY =T T ORI EM AT Y £,
ZHIFY—/L RCPULIZB T AIREDT A —I = AT 4 v 7 RFEATREZRELET, FLr0
=T 4 TR D & BIZEEIR RIS R ST ET, 2= 3K T g T RN
5 2 588, FHEO—HITEE OV AT MMERE~ORWER 2o T\ b L5 Z & &+ oy #ifig
TRETT, BIEFR—FERTWAEY—LT 4 v TEED3>D I T Y —I3,

o RNuUTITTUR e TaBANSDL—VT 4 TS
o EVALMNSLDL—LT 4T
o T—NNEINIABNSEDL—IVT 4T

K 2 OYFMEIXCPUBNL CTREBNCRINATRETT, F2 DV —T ¢ 7R BI &S T g9,
N2 TS50 R« FavANnb5DY—VF 4 v

ZD—IT 4 v THREEIICPUE Y AT AND DT 0 ADTOIZTHRT D Z & A REIC L

T3, ZORMEIICPUDEIY IALEE iR, THIFTRETH S Z L2 Rir & X |ZZEDCPULTH

NETRETE, TrBR T RN TF « LA T — EOREOREL, BV IARIIEET
BE AT T RE AR EED £ H7ZCPU L THEITT DRI ER SN ET,

2-9



RedHawk Linux User’s Guide

CPUNRNy 7 7T 0 R FabtREFTRIRE Th H8F, EIV AL ZEIY 1) 7% DCPU LR
DTCTH—I=RT 4 v I IRIGEEBREINDEBIEEZ AT DT VR « T4 ANy F - L A
TR G ZDAREENRH D ET, THEFEANAY I T TR s T ARE VAR E T
EFV 7y a BB TE DV AT AT — VEESAREMEZ D TWATZD T, Zhb
OB T, KT va o TEDARELEOHE) B 7Y 7y a UERIEORE] T
AINTHDLEICTRER - T4 ANy TF « bAT U —ICEB 5 ET,

CPUNRNy 7 7T K Tt AEFATARETHDHIE, @EBEE v 2AOETHICTZ—3
SALSNOEBIH) A, IRV I T TR - b AOBRENEELE Y okt A
BN EAEESNET, BETRNEILIET. Ay 2 P50 R TRy /AR
server_wakel(3)f > ¥ —7 = —AD X I RO I —F VDA I =X L& L TT ALK
T D12 DI BRI E MF T R R H D 2 & T,

VAT LANDOEKE T RAERIFA LY Rid, CPUT 74 =T 4 « v A7 B> TWEd, D
CPUT 7 4 =T 4 » v AZF, OB RAEIFAL Y K2 EDCPULTEITTE0%2ILELE
9, CPUT 7 4 =T 4 + v A7 ZIP7 ALK S, mpadvise@) 74177V « —F v
F7-iIsched_setaffinity(2) A7 L a— V& RH L TRIET D Z LDNARETT, CPURT ok
APB Y=L RENTWDHHE, CPUILY—/L RCPUE & TeCPUL v MIH/RIIIZER E S 1L7=CPU
TI7A4=T 4227t R ALy ROARZFEITLET, 2FD, a2 EBRXDOCPUT 7 4 =7
4+ AT BTV RSN TWRWCPUDEGA, 207 mt AT —/L RS TWRWCPU LT
DHFEITENET, Nw s I3 R aeANnL Y — /L RENZCPUERTT e ERAE-IFAL
v REFATTH720121E, > —/V RCPUIETEHELIZCPUT 7 4 =T «( + v AT B Ffo T\
Tt 8 A,

LinuxiZ & > THER SN IR ED I —F )b « T—FNE, VAT ARNOECPULICER I N E
T, TREANLY—/L RENTWHCPUIL, b [CPUME] OF —F % v —/L KCPUM
LBETALZLIEHY ERA, INOLDTF—FELDEEIT, I — R BIRNT Y r—
va VEBORIEEZE U CHET A Z ENAIRETY, CPUBEA —RNLT —Fr DYy ¥ — %t
%72 OBREC T IEIIAHRF TR L TV E T,

BYIABNPSDY—NT 4 T

2-10

CDV—NT 4 U TRHEIX Y AT AP LIZEI D ABRO—EIZ T 2T 572D TRT 5 2
LEAAREIZLET, BRbEE,. R THARER TR « T4 ARy F - LAT L —ThHH T
EMZEE LWEE, F37 7Y = a VOEITRBIICT ¥ —I =X LR HDHZ ENRLEE LWL
Bf, ZOY—NT 4 VT REEENCT 5 RETT,

{72 HEN 0 AZIECPU L CHICHKR BELREOKEETH Y . FIVALDON R 737 vk
R T QAN T« LA T —EBBIGES XY O a— R/SROFITIZHLE R O 5125
Br 52 5 RENRH 0 9, ZiuL MEIDALOEE v/ v a TSR THET,

BT NA ADEN D ARTIRQEFEAESNE T, ZNHIRQIZEDCPUTEIY AR ZZET D%
WETHCPUT 7 4 =T 4 Fio CTOET, FIDIALPFFECPU~NE LNV, BV iAH =
M —FXF DRI E LBV IABE NV RY U TFTB7DIZIRQT 7 4 =T 4 « AT D
CPUL v F22BCPUEZ RV LT, IRQT 7 4 =7 « idshield(l)=~ > FE 7z
Iproclirg/N/smp_affinityZzi# L TIEIEE S ET,

i386 7 — %7 7 F ¥ L TIE. kirqdT —E IZCPURIDEI N ALBARDNT v X & 5720 [E
BICIRQT 7 4 =F 4 ZFELE T, ZOF—F 3BV IAKL L —L REHEENT,
IRQBALANCE ) — % LI R A 73 3 1T & 0 4T DRedHawk Linuxh — % AR Tl T 7 4 /1
FCEG L 72> TWVET, ZIUISHIELDZ A 712 LT & X IZFIH ATHE & 72 2 IRQBALANCE & —
IV - RT A—=HTHCT D L BARETT,



Y T APEBE

H LT RTOCPU L TTRCOENVIALZTNCT 52 L3 FE LWIEE, HERET 2 FIEZ, 1
DOCPUE RV TENLSN DT R TOCPULEI D IAZ L —/L KL, ¥—/L RIS TV
CPU L Tlocal_irg_disable()% = —/v 75 Z L IZRE LT EEW, #flidman~<—T 25 M
LTL a0,

—EBOFEREITEN V IAAN > — )L RCPUNIEE SN ARIK & 2 5 AfREMER H Y £ 77, 7 rk v il
B AT, MODOCPUIZCPURBDIFE X A7 Ny KT 5 2 L2456 HiEE LTHA S
F9, Taty HEEYIASIE Y —/V RCPUIZH N DY v X — 25| X T REMENSH Y £,
SERREmMIITEFESZR L T EE N,

2—ANVEDRBP DY —NT 4 T

02— VEI D IARIIFZCPUL AL IR B Z A ~—D 7= DOFR] 728 D IAZTT, RedHawk
LinuxClZ, ZDOX A <=—Ih —FNVHARZ—F — « LAYLZBWTHEA R Z A LT RDORA D
SALATHRIHENTOWET, ZOBKERTEOF TR I WET, FIHHRE TIEII OE VAR
AT AROT_RTOCPULETEHERIE 2o TWET,

ZOEIVARTIOI ) BEICRE LI, O —HVEYIARIT AT AN TR LEBEICE TS
NDEIABN—F o DI1oOERDET, o T, 2O —ANEIV AT TNAEZA DL« T
Vir—railto TV —DRERFERE R 7,

CPUN B =MV« A =—InDL Y —/L RERZEE, a—ONVE VAT FELEMGH LR =
DOCPUDBE—TI) « ZA < —IZ Lo TRESNIWEIT D ITREITINEEA, LLERD,
O—) e AA~—Fa—h « FA =N —L FERTWARWOCPU ETHEIT I NG F
T, INDOBEREDOWN L DT, MOTEIC L > TRt S T A Idkbhd Z ik &
7

FRECPU LT — I VEI D IAL NS Th 2RI Kb D2 8RED 101, CPUSFATRIFH R D7
DORGIREEA T = AL TT, ZHULCPU L TIATIN DA 7 vt R 2 CPUIREEI N £ D
BERONPEET D AI=ALTT, Wor—hVEIVIARREAEALLI L, KEDI/ v Y
T T4y IADRNIIEIV AT T e RICMESNET, bLESEES a2 - ThHY
T TR SN TWIESA . CPUBRIE o — I VBN D AR T H % S 0T BR 72 <
PRICFHHESNE T, BOMET ot R - THUUT AV 7TI3TED VAT LA - 7ay 7 BE
VA ~—] ICHREINTVET,

CPUR R —Tj )b « A A = —nb I —/L RELlzke, B —RVEIDIAZIT L —/ RCPUIZHI Y £+
LTz 7 a ' A K o TPOSIX % A ~— & nanosleep DFERED 7= DI b g T £ 77, Tﬂéo'C kS
Loa—Ab s A4 ~<—EY AL ZFTEIIWY RS ZENHEBETHLS5E. POSIXY A ~v—F7-13

nanosleep D4 H é’ﬂ)ﬂb“@\577)/7**“/3/%:%0)419&‘CPU T HRETEHY F
Hho bL7BEART =L FCPULTETT D Z LRFFENRWIEE., TDX A ~v—T7nt
ADFELTIRFFENTZCPU~BEI S E T,

—EOBEEDT=DIZa— T« XA~ —FH A e P A TN T 2 B DN T ORTOME
PULTEED F/ZT.L\ r7ay 7 BLNEA~v—] ZZRLTITEIN,
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CPUY—NT AT DAV E—T = —R

Kty g, V—/L RCPUERRERR T A= DIcFIfmiERa~ L RLLB LN e 53 v
T oA B —T2—ADMFIZOWTEIR LET, v —/ FCPUEMRLT B 7=z &L < & 5 Ff)

shielda< K

2-12

HFLIR L TWET,

shield(1)=2~ > RIHEIN L 7ZCPUICX L CTHRE L7z — /v REMEZRE L £ 7, shielda~> K
13—/ RCPUE L CCPUE KNI IT D=zl S nE S, > —/ KCPUIX, 77V r— 3
Vo a— ROFETIZOPAFEOTF 2 —I = XL %20 LB B0 —5H 0O > 2T LMERED SR

HLET,

shieldz2~ > FOFITIZ L > TEHT 25@BICPUD U A ML, CPUB B EIF&EHHOU X M=

YREIDTELEY,

shielda~ > REFETTH7-00ELX

shield [OPTIONS]

7 a N ONWTIEFE2-LTHA L E T,

UTICE&EHENT-A 7> a 0, CPULISTIZFHFICPUL =2 o~ XU Y Ofifl F 7= 13 D #iH %2
FLTWET, BIzIE, CPUD U & 1“0-4,7" 1%, CPU%0,1,234,7 I HEEL TWVET,

#2-1 shield(l)a~<> ROF 7L a v

FTa v

S

--irg=CPULIST, -i CPULIST

--loc=CPULIST, -| CPULIST

E| ) JAFZH S CPULIST O _THCPU%EZ T —/L R
LET, HHESHIZCPULTEITENIME—DE
DiAZIE, MOCPULETEITSIND Z &2
WIZCPUT 7 4 =7 4 ZHEEINTZHIV AR L 72
nET,

BESNTZCPUD Y A MIa—Ab « XA <—»
LU=/ RENET, m—T/ « XA ~<— TR’
NR—ZADHP—EAZCPUICIEHE L ¥, v—2

e BA—FBHITHI LT, 2—F =/ R
TLAORMFESLT v e o Xk ) h—Ho
AT LOREREN ) LI B AREENH D T,

ETOMRIITEEZSR L TIES N,




shield=< > K4

KT AT —H R

V7o AVERE

F2-1shield(l)a<w> KoFFva v #EHE)

FFav RE

--proc=CPULIST, -p CPULIST FBESNT-CPUD U R NIRRT o 20D
= RENET, FHE—L FCPULTERT S
ZEEIRNENTET 74 =T 4 c AT EFAET
L7at AL, E—/L RCPULETEITENDT
T 9, =L RCPULIA DWW N o
CPULTOIITHARFEEL D et XX, ¥ —
JV RCPU L COEITRFHFATENET,

--all=CPULIST, -a CPULIST BESNTZCPUD Y 2 MIFIAREERETD Y —
VU REEERTET A Z IR0 T, KL DY—
IV REHPED B &2 B9 5 7= O LR O % D
IV RAT v a rOFAEBHLTIIEE N,

--help, -h FIR AR A T a v AL OMEH L E T,

--version, -V g~y ROBREONN—=Y a VEFTLET,

--reset, -r 2CPUIX LT —/L FRtEx2 U2y R LET,
T RENTZCPUIERVIREE L 72 0 9,

--current, -c TIT 4T A TOCPUDBIEDREZFR LE
D

NUMA/ — KD AE Y « ¥ —)L KZ&HIHT Hshield)0 A7 > = 4%, 1080 [Non-Uniform
Memory Access (NUMA)| ZZIRL T 7230,

UTFoa<y R, e Toyr—L REEZ Uy L, RIZCPUMDO, 1, 2% EF 0 IAZ NS
=V R, FLTCCPUNLIEZ T —H L XA ~—0b—/L K, CPUD2E R ot AnE v
— VR, BBICEFHOFTLNVETOREEERLET,

shield -r-i0-2-11-p2-c
PIFD =< K&, CPUDL, 2, 35BNV iAAR, n—UNZ A ~— R T o xhbv—L
RFLEd, CPUDOITETOE VALY —/)L RCPUD X —4 » FTlIWnW7a kv 224 —1 X
T5 %A CPUE LTELET, 2 THOT— REMENRCPUD Y 2 MIREINET,

shield --all=1-3

BWEIT, KT AT —ZZ2130TT, LL, — /L RCPUBHAZE L LS L LTWAic=T
—NRAELTEEGAE, ZWiA v =V RN SN T AT =X ANITERINET,
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shield 2= FHLIEMERE

LITNICRE# S N7 IhaRlaEl S, BB b 22— —DMER SN Z L2 #R L ET,

CPULIST WTHRE SN DHCPUIL “+ F/1T - OREEERNCE S HENAFET, TDOr—A2ADY
A R DOCPUILEEIZ S —/v RENTZCPUD U X MBI (‘+)) £33 () LET,

ATy 2 NIRRT D 2 E N AHEETY, Bilx X, “shield -i 0 -c-i +1-¢” X, HEDHKEIC
CPUOZEIVIAZMN DL — /L KL, BIEOREE FR LIZBICHECPULZEI D IALMN S v —/L K
THCPUD Y A REZBMTHZEERLET,

CPUY—IT 4 v T DlprocA vV H—T = — R

CPUT— L RDOHI—F)b e L X —T 2 —RFXLUTFO7 7 A VEMFEHT S Iproc7 7 A VT AT
LEEHLET,

/proc/shield/procs “rEADT—/LF
Iproc/shield/irgs IRQE—/V R
/proc/shield/Itmrs a—JNEA =" — )L

ETOZ—P—[ZINEDT 7 A LEmite Z ENAHETT N, /— b E7-1XCAP_SYS_NICE»
— RV T4 2R oa—P I EXHZ 5 LNARETT,

T 7 A NEGATERE, SHTO16ERASCIMENEINE T, ZOfEIFT —/L REN7ZCPUDE v
f~RX7TT, RESINTZE Y MIv— /L RENTZCPULE —HLET, HESINZKZLXDE Y b
DRV a NEy—I/ FENTWH#HECPUDE & T,

11

00000001 — OB v F HMEE I N TWAELATICPUON —L R

00000002 - 1ty FEHMNEEINTWEELAIICPULA Y —V R

00000004 - 2ty P EHMNEE I N TWBELATICPU2I Y —L R

00000006 - 1ty FEHE2E Y FADRERESN TV DIHEIICPULE 2R —/L R

T 7 ANNEXIALR, SHTOL6HEEASCIMES I SN TWET, ZOfEIT ERREF—7 4+ —
LD —)V RCPUDE v h~=A7 T, TOMIIML AR H LW —/L RCPUE > &7 &
ﬁ—o

B R ITshieldB)DPman— Y E# B L T 2 &0,

CPU~ND Tt RE Y YT

2-14

AT a IR ATEERCPUE Y A~ et R FE7- 132 Ly ROEY 1T HiEEEER L E
T, TRV ANRETEF A SNZCPUL Y MICPUT 7 4 =T 4 L LTHIBNTVET,

HEMTIL, 78X F2ERA Ly FIZV AT AND EDCPULTH BTN ARETT, ek %
FFALV Y FRICE Yy b~ A7 £72ECPUT 7 4 =T 4 2> TEBY ., AT a—/VA[iER
CPURZRELE T, TrERELIFA Ly FiX, fork@@)F7=1Zclone(2)»HCPUT 7 4 =F 4 &
WA LETN, TOBT 74 =T 4 BNEDDLREEILHV 7



V7o AVERE

mpadvise(3) PO L TMPA PRC_SETBIAS=~ » R&FEE, F7201F run(l)2~> RO -b
bias 7L a v EIEETHTHI LT, 12FREFEEO Tt A EZ1T AL Yy ROCPUT 7 «
=T 4 ERETDH T ENARETY, sched_setaffinity()HCPUT 7 4 =F 4 A RET D201
T2 Z & NArRE T,

CPUT 7 4 =T 4 ZBRET DT DI T ORMF 2R T D20 E R H Y 7,

o AREFUOHLITErERADO2—W—IDIE, CPUT 74 =T 4 2R EL LI & LTV DEE
ENTWA7rtA02—Y—IDE —FH L W ARITRIER B2, & LI,

o PO LIE7 2 AIXCAP_SYS_NICEY —/SE U T ¢ ZHioT5, £izid/b— h Tl
niEen FHA

CPUILT BB AETIEA L v RDOCPUT 7 4 =7 4 &8I 572, MO Lit7 m+ 2k
CAP_SYS_NICE/ —/SE U T 4 2455 TW 5, E/-i3b— hTRITFIERY £HA,

CPUT 7 4 =7 1% init(B) 7 mERITHIV Y THZ ENARETT, T XTO—fKHR 7T mtEX
TNt 7 rE AT, fR RORTrERADIFLALT init OCPUT 74 =7 4, b
L <L initdCPUT 7 4 =7 4 D—HFDCPU L[] CCPUT 7 4 =T 41272 5139CTF, (RiIED)
R FF > -7 0 ATZ2HEICPUZ ZNH DCPUT 7 4 =T 4 IZINR D Z ENTE £, init~
DHIRENTZCPUT 7 4 =7 4 OFID BT, T XTO—AMR 7 2 2% init&[{ CCPUYT
o hABIRLET, ZOHSME. #8727 — Y F ¢ B RIIEIE LIZCPUT 7 4 =F 4
EROZ7a v ATY, b LINWDOCPUT 7 4 =T 4 ZEFELIZWEEZ DO THIUE,  Tinit~D
CPUT 74 =T 4BV E T 7L a  ITOHRHEZEBRL T &,

mpadviseZ7 A 77 U « )L—F 0% Tmpadvisez i~ 7=~ /v F 7 at v il 7o a VT
B L O'mpadvise(3)Oman—JIZFER SN TWET, runza~> RiF4ENO luna~ > K
t 7 v arBLOrunQ)OmanX—UIZEIR S TWE T, sched_setaffinity(2) &
sched_getaffinity(2)IZ B9 2 1EFHIZ >V TlE. sched_affinity(Q)dman<—T &S L T 72
S,

mpadviseZ ol F Tk v JHE
mpadvise(3)if, Bkx 72~ F T at v —OMREEETLET, CPUIX 1>F-iEE ik

DCPUDHAHELERTEFE Liccpuset_t 77 V=7 hDORA UV F—ZIBETHZ LICL Vi
BENET, CPUDREIZET B EEMAREHRIZ OV TiZepuset@)Dman<— Y #BM L TL 72

AN

H=
#include <mpadvise.h>
int mpadvise (int cmd, int which, int who, cpuset_t *setp)
gcc [options] file-lccur_rt ...

LE: S

UTFoa~<y Rixy A7 ANOCPUIZRET A1 # & BUS £ 72135 & L £ 9, whichwhod /7
A= I N ET,

MPA_CPU_PRESENT ¥ A7 ARNIZHEIICAFET DCPUE RS~ AT ZIRLE T,
cpu()a= > FIZE»TH D LIECPURE ENT-EE L0 £
£

MPA_CPU ACTIVE Ry 7 7L —2DOHIIWL DIFEET D 0 IEER 2 <. wilk & hdh
EFREZ2CPUE R v A7 IR L E T, cpu(l)=~r RIZL->TH
7 LECPUITEENEE A,
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MPA_CPU_BOOT

MPA_CPU_LMEM

H#E =< F

VAT LET—F LTIECPUE R~ AY IR L FT, 7 — FCPUIX
dOCPULILH L WN O DOBEB &> TWET,

NUMASHE S 2T MZBNTa—h)L « AE Y 2HOCPUART
A7 &R LET, cpul)a~y RIZEX->TH U LIECPUITEEN
FEEERVET,

PFoa<wry Rifx, Yaktx, ALy R, 7mBtR - 7 1—74 L d2—HF—\2 X 5CPUFIH

DOl fEME L £,

MPA_PRC_GETBIAS

MPA_PRC_SETBIAS

MPA_PRC_GETRUN

which & who O H 5

which

who

2-16

BEINETeEARNORA Ly ROCPUT 7 4 =F 4
(MPA_PID), & L IFBESNIZAL v RICKHT 5 IEMRIME A
7 A(MPA_TID)IZxti 4 2CPUE v M &R L E7,

BEENETeEANOREA Ly ROCPUT 7 4 =F 4
(MPA_PID), & LIFBESNTAL Yy ROMBCPUT 7 4 =7 «
(MPA_TID) & & S iv7zcpuset~iE L ET, 7 u®XDCPUT 7 «
=T 4 BFERT B, BEOZ—F—H CAP_SYS_NICE/ —/%
EUT 4 EZRo TWRWIRY . HRh7e=—5 —IDiZ( exec(2)h H )%
BEn-7ovA0a—F—IDE —HELARTNIERY £ A,

BESNT-A Ly RBBUEFITH(E T ETRET)OCPU L —3§
5 IEME72CPUAE & TeCPUL » b &K L £ 9 (MPA_TID), MPA_PIDA}
BEsnsEx, ALy R - 175 ADCPULSEB LRV LF X
Ly R 7uarZ I 50820y KBPEMRTHCPU—RZIEL T,
ZOEMPR S NAEEIZIE, CPUEIY S THRBEICZE - TV 5 ATREME
NHDHZEITERLTIEE N,

BRIEEZIRET D2 OIEH L E T, LUFO1> &2 HEE e,

MPA_PID BEODTaABLOZOLEAL Y R
MPA_TID BEDAL v K

MPA_PGID Fag X« S—7

MPA_UID a—H—

MPA_LWPID MPA_TID & [Fl#k (PowerMAX & F.#4)
which (ZBdE4 27

Za& ZID

AL > RID

Takv R ZL—7ID

2 —H%—ID

WhoDfER0TH D4, MO Loto 7 ek 2D, et R - 7L
—7ID, =2—H%—ID MEHENET,
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HIMOBEREEFEME) A L v R T OMPA_PIDOEMIL, FAL v R
N ENT- L X DUHEEEA TS o 22 LET,

MPA_TID % {# - %5 K, wholX(gettid 73%iK$) % L v RIDOKIE T2
72 59, POSIXA L v K - T4 77 UIZBEd % pthread D 1D
TiEH Y A,

iNit~DCPUT 7 4 =T %] 4T

— R ETO T e A2 init(@)DF 7 rt A TY, BEEMT initiky AT AND4ETHOCPU
BEL~ AT EFIA L, FNOHDCPUT 7 4 =T 4 DIEIEN A RER BRI r— e U 7 ¢ B Ho
Me—DRITh7- 7 et 2TT, b LENNCPUDY T & v MIHIRSZBEED T vt 2T &
S THERINZGE, CPUT 7 4 =T 4 I3 E F oo —F—I1C X o T init7 m A~EY £+
L2 ENARETT, ZOHMEERT L7290, run(l)a~r RZT AT A7 e 20T
WIHIBRE CHEONE 9 2 & A FTRE T,

FlziE, initEZDETHOF Tt 2ECPUL23I~EI VT D7D TDa~vy K& AT A
WL (inittab (5) 2 & MR) D WIS CTIEIE 5 Jetelre.sysinit2 7 U 7 F D& ZICIEBNT S Z
ERARETT, int7m R XZ0a~vr ROFTEHFEIZITH L2 7o AIDEHWTHEEL T
WEJ,

/usr/bin/run -b 1-3-p 1

[ U EAshield) 2~y REFIHT 22 LIc k3D 2 ERARETY, Zoa~vy RaFH
THREIL, EOT UL ThHhoTha~vry RIA4 VnHFE[TTEHZ ETT, shielda~yr
Ry —/L FENTZZCPULTEEICEEL TWA 7 uk 2B 0B L £4, #iTshielda~
REFENER D=V RO LNV ERETHZEBAMRETT, Aa~r ROFEMRBERIZONT
1L, Tshieldz~> K] 27 v a v Eiidshield)@man<— Y% ER L T &0,

Bl X, BfER D7 B ANLCPUOE > —/L RT5720121F, UTDa~wy REFEITLET,
$ shield p 0

CPU% v — /L R L7z, HIZ— /L RCPUTHRE L7 ot A2 @ESEH7-DIZruna~> K
ERHLET,

Bz, FHTrERNE T —)L R L7ZCPUOLT mycommand% 3479 5 729121E, LLFD
avr FEFATLET,

$ run -b 0. ./mycommand

3 — )L RCPUD R EH

PUTFOHlE, RCIMOT v ¥ b U A —F Y ABIIHKT Dl DOF 0 IABIEE B RFET D 720D v
—/L RCPUDEWEZRLET, 2FD, ZOHMIZRCIM ETHAE L=y R H—HID A
BRI —P— « L a R AR E LN DD LERRROREE., BXO7 a2k
EERBLEEDTEDIIT I —I=AT ¢ v 7 RETRER T A LT, 205 v—
RCPUIZRCIM®DEI W SABMFR & Z DEI O SAIIGET DT 0 7T M2 EFE LT IR Y
ES R

BIO AT v i, shieldl)a~> REZBELTY—A K- Fot v dnbEB 0 AREZT 0 BT

rzE LET, OBV IARISEEZBDLIZOICa—h L « X A <—E 0 IARTEIIZ L, Ny
IR s a2 3@ LET,
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2-18

CPULRZI B DFE R % R T 2 72D Dshield= < > Rid,
$ shield -al

HEME T —/L FENTZCPU L EDEIVIARIIIEL | FEITE2F I SN oA 8H 0D THA,
CPUD v — /L RIRPUTLL T O EEZFIHT 5 Z & TR T 5 Z L WHEETT,

shield@)=~ > K :

$ shield -c
CPUID irgs ltmrs procs
0 no no no
1 yes yes yes
2 no no no
3 no no no

cpu)m~vr K

$ cpu

cpu chip core ht ht-siblings state shielding

0 0 - 0 2 up none

1 3 - 0 3 up proc irq ltmr
2 0 - 1 0 up none

3 3 - 1 1 up none

F720% Iproc7 7 AL s VAT A

$ cat /proc/shield/irgs
00000002

ZIUIETOE Y IABLNBCPULE TOFEITNAREETHH L2 ELET, Zoplob T, B
13—V RENTZCPULTHREDE Y IARITINET HZ L THY ., CPULIZRCIMDE| Y AL DE|
DAHT & CPUL ETEIV ARITISET B0 7T LDOFATEHH T HLENRH Y 9,

BAID AT v TIIRCIMOE| O AZNEI Y 1T LT IRQEZHIWT 25 Z & T, ZOEIDARL
IRQEIDEID Y TiE~H—AR— K EDOT A ZBLUOFFEDPCIA T v EDPCIF /A ZZ L 5T
EobHZ b A, b LPCIAR—RFRHFH LWV AT v N~BE# L5813 DIRQODE| Y fF
FIZEDLLIPL NETA, FTAT DTN, ZADIRQE RO 57D FoOa~ > REFEITL

iﬁ—o

$ cat /proc/interrupts

CPUO
0 665386907
4: 2720
8: 1
9: 0
14: 9649783
15: 31
16: 384130515
17: 0
18: 11152391
19: 0
23: 0

3
=
=

OO O DODOOHHODOOO

CpPU2

[eNeoNeoNeNeNel e oo Re)

o
as]
=
w

DO DD DODDODDODWOD OO

10-APIC-edge
T0-APIC-edge
10-APIC—-edge
T0-APIC-1evel
10-APIC—edge
T0-APIC-edge
T10-APIC-level
T0-APIC-level
T10-APIC-level
T0-APIC-level
T10-APIC-level

timer
serial
rte

acpi
ide0
idel
ethO
rcim, Intel
aicTxxx
uhei_hed
uhci_hed
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NMT: 102723410 116948412 0 0 Non—maskable interrupts
LOC: 665262103 665259524 665264914 665262848  Local interrupts

RES: 36855410 86489991 94417799 80848546  Rescheduling interrupts
CAL: 2072 2074 2186 2119  function call interrupts
TLB: 32804 28195 21833 37493  TLB shootdowns

TRM: 0 0 0 0  Thermal event interrupts
SPU: 0 0 0 0 Spurious interrupts

ERR: 0 0 0 0  Error interrupts

MIS: 0 0 0 0  APIC errata fixups

RV R FOPTIE. RCIMIZIRQIZIZEI Y ¥ THNTWET, IRQESNLMN-725. RCIMD
EIABZEIRQLIOT 7 4 =T 4 « v AV HRT lproc7 7 A NVEBELTCY—/L KTy
NE) AT D ENARETT, IRQDT 7 4 =T 4 + < A7 [38HTD16HEELASCIME T, = DIHE
IZCPUDE > b + v A7 2> TWVET, YAIZRNICHE SINZEE Y ME, Z0OEIVALD=
DOEI) IAIN—F L INBLEN DG LIVARWCPUER R L E T, AR ESNTZE Y hONLE
EEN D SABAFR RS FTRE R FRFECPUDE 5 TY, BLTF D a2+ 2 FIZCPULIZIRQL7DCPUY 7 4 =
T AT ERELET,

$ echo 2 > /procl/irg/17/smp_affinity

IRQD 7= ® “smp_affinity” 7 7 A /LiE, A— b « 2—F—7ZFBIRQDE V iAHLDE| Y f+iF
NEFARERNR—=I v a vV TT 7 ANV I TA VA=A ENTNDZ LIZERE LTI EE,
IRQT 7 4 =7 4 DD [proc” 7 A WVITEERFEMINT-Z L MR T D7 OICHAED &
EHAMRETT,

$ cat /proc/irg/17/smp_affinity
00000002 user 00000002 actual

“user” TIRINT-MEIX, IRQDCPUT 7 4 =T 4 DI=OIZa—HF— L DIFEINTZE Y b - v X
JTHDH I EICER LT IEEY, “actual” T SN, F1E LR WVCPURL Y —L REaniz
CPUNT AT MBI BN RICAE LT 74 =T 4720 FET, bLa—F =Ny — K
CPU/BEL—/V RCPUDM F &2 ELeT 7 4 =T 4 « ¥~ A7 B E LTe%E . ¥ —/V RCPUIXIRQD
TI74=T 4« RAIDLIOEONIET ERD I EICERELTLES Y, Ik, b LEIY
ABENHETEDIRQDT 7 4 =F 4 « A7 OPIZIET—/L FCPUNTELE LR T T, BIDA
I T R ITZCPUITHFI V IAH A ABS 5 72T 72 6T, ZOfFITix, CPULIEHIY A
BINB =L RENETN, ZOT 7 4 =F 4 « ¥ AZIFZCPULTE T NE| 1) AT D JUPR % FF 7] X
Nz L& T7H, CPULIZIRQLI7TZAEE L £ 9,

WRDOAT 7L, RCIMOT Y N =BV IARIIISET H7 07T AR —IL RS- 7
oY — ECOETEMRT AL TT, VATLANOEKE ST RIZCPUT 7 4 =F 4 + <R
BEVATENTHWET, Ny 7T 8 7atRANB5CPUE Y — L KT B0, —L R
SHNTCPURITZIEE LIZCPUT 7 4 =T 4 « v A7 &> v A IR —L RENT-Tm
Ty — FTCHETTEEEZHALET, bLTEEBERADT 7 4 =F 4 « v A7 ORI DO
DI —)V RCPUNRTELET e, FDFut 23S —/L RCPU L TOREITEND Z L ITHE
BLTLEEN,

UTFoa<y Rif, 2—H#—71 75 L “edge-handler” ZCPUL LTV 7L % A LMESEE TIIT
THZEEBEILET,

$ run -s fifo -P 50 -b 1 edge-handler

777 L% Tmpadvisez i o 7=~ A F 7 aty Pl 27> a TSN TS
mpadvise(3)7 A4 77U « L—F LD LICE > THHDCPUT 7 4 =T 4 2 RETEH
LIZEBELTLEZ Y, run()a~>r RE7 v 7 7507 7 4 =T 4 & F = v 7§ 57=DICFH
TEET,

$ run -i -n edge-handler
Pid Tid Bias Actual Policy Pri Nice Name
9326 9326 0x2 0x2 fifo 50 0 edge—handler

2-19



RedHawk Linux User’s Guide

—

“Bias” MNIKTMHIF, = —H —IZL > THESNIZTBEADCPUT 7 4 =T 4 DE» h + =R
7 TCHDH I LITER LT EE, “actual” 28I EIL, FE7E L2V CPUSRL Y —/L K& 7=CPU
M AT IR BRINTZRICAECTET 70 =T 0 720 E9, b La—% =22 —/L RCPU/
IV —IV RCPUDTH S 2 ELeT 7 4 =T 4 « Y A7 R E LTI HE, > —/V RCPUITT r—EAD
TI7A4=T 4 « < AIDPOLRMOERINTTET ERDZEICEELTLEZY, 2T, b L7 e
T REFITTELTORADT 7 4 =T 4 « = A7 ORI —/L RCPUNTELE LR i hid,
Ny 7T R FataAnbyr—L RENTCPUIL T e REFITT AN TT, 2
OFITIEZ, CPULIIANRY 7 VT R FabEANnbL— L RENETHN, 2OT 7 4=F 1 -
~AZIXCPULIET N B 7T AOFATHFF I ST Z & &Z/Rrd 729, CPULIZ “edge-handler” ~°
077 LEFATLET,

—I=XbZEmHS5FIR

PLFDE®ZvarTid, UTOT 7 =y 7 &fioT/XT 4 —~< 2 AD[A LB A[RER R 4 72 k%
BALET,

o AEFIUHNOTatvADOR—Tkov

o U FAYEIEEEE O AT OFIH

o FVRABLNANGLIES VT 4 VIR & HERR

o AT RDE

o Fxvia - TIEADHIE

o YEATUDOTH

e NUMAT AT AZBWTCTRZ T LAhbr—H)b s AEY~ONRA R
o A=y ROEEFNH

o KA T VAREEDIE]EE

AR OR—TUrkavyJ
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==y RITREND L R=T v 7R RA T » B 71d mlockall(2), mlockall_pid(2),
munlockall(2), munlockall_pid(2), mlock(2), munlock(2)Z{# 5 Z L2 & Y [BlkES D Z & 3 Al HE
TT, TNHDIAT LIA—MIPWERAEINOT B ADRIET RLADETERLT—HEZ R
I BRIOT Ry T HIEEFAILET, ThbDA ¥ —7 = — A XIEEEMH#51003.1b-
19932 #EHL L TV E T,

INHOEIA—MZLED, IR TEE L TWARWNR—UE AT IIHEA4E L Try 7 &
UE 9, mlockall(2), mlockall_pid(2), munlockall(2), munlockall_pid(2), mlock(2),
munlock(2) ¥ AT L =a—/ L& 5 IZIZCAP_IPC_LOCK 7 — 3t U 7 ¢ i L CW RS
720 FH A, mlockall_pid2IZ >\ Tk, MO L7 rERAD—F—IDRZ —7 v N7 n
T ADZ—F—IDE —F LW GE, CAP_SYS NICEZ — /XU TF 4 LM E L 72 5 AREMEN H
DET, =V T 4 ICET B0 RIZI3E L pam_capability(8)mant— P2 &M L
TLIEE,

AEVEO Y I TEHLAT L - =X - a—IT7u ARHSHEOT RLRZEMEZ T v 7
FREFT Ry 7 T5HEE LTRMET IO L, runa~ > RIZHEIZ--lockA 7 v a iz &
WD 7avADT KL AZEREZT v 7 2037 vn vy 7§ AR L £9, Haxh—
Eay T HVAT Aa—)VERBAT OO0 FIET, ST Hman—ToR e THA I
TWET, —-lockd 7> 2 0% run(Q)Oman~<— YO Tt & T ET,



Y T4 AMERE
a7 AMEREDORE

RedHawk Linux 7 — R /VIZEHIERE Ay V2 — ) U 7% LEST — oF 0 | HEDPOSIX
AP a—) 7 R TR Va— SN at AL, ETHOBEICIL L TEHRL—
TAYT VAT AZEIVERENEREINDZ EEH D THA,

POSIXUTNEA L« A Va—0 7 « R —DIDCE VA FVa—rr7anknt
AL E N BB FEORBETT () TAZA b s AP a—1 7 - K v — L ESCHED _RR35
FO'SCHED FIFO : TN HIHETHHEINTWET), BB ADAF Y a—Y 7 « R —
Z W4 5I2i%. sched_setscheduler(2) & sched_setparam(2)D Y AT A= — L 2FH$5 =
ENEEETY, T AOEEER L0 EW(E W ERRMEICEE T 501D AT A
a— L &2FIMT 5I12iE,. CAP_SYS NICE/ — St VU 5 4 ZHio T ARRIT TR 62 L IciE
BEL K EEWENSDOL—F U ERIAT 272007 — U 7 ¢ FFICET 22 TOER
1. RIET Hmant— Y 2B LT EEW),

FEECPU L CIATHORESEBIEED T R ER L, REDTHER « T A ARy F « LA T —
L FES, bL. HHTOBARCPULTEITL TV AMO T o' 2 L HIRVMELENE Y
FIFENTWBEFE, 20Tk R T 4 ARy TF « LAT U U—ITRWBLEEDO T e ANE
FICECTHERICBENET, Lo T, BT nt R« Ty RNy F « LA T U — 5 NE
ETBIOUEDOL T ARTFET DG, W ONDOCPUILENLD T BEAZ ST 5 Z
LERHERELET, HECPU~D T ZADEI Y FIF FIEIZOWTIX, TCPU~D T r& RED Y
T) 87 varvzRLTIEIN,

TREADAT V2= U TIIABETT X TRAESLTWET, Y et AOBREEZETT 7
»dsched_setschedulerds X Usched_setparam ¥ A7 A a2 — L OFHTFINEIZ OV T HEtH &
nNTVET,

BRIER] V) IASALE DB ERE

LinuxiZ & 0 5AZ L~V THNZAT DN T AW 2 B AE T 5 - DI EI W A —F > T &b
KOMDAA=ZALEZYR— R LTHET, T/A ZAFND AL E LIRS 5 720D DF DONFRT25
DOEENS T E T, BAOEENIEN Y AT L~V CET L, BVALSETUBORL 7 VT 4 5
NI DO AIEE L ET, 22 OKRENTIT 0 7T AL~V TCIITTH7OICEBIE L ET, Y
A LIUINEDIET VT 4 I NAVAEEPEERT 22 LI2L 0, KT v a v THVIALORE)
OFRANTHHENTND LIV AT HIFTL 0 BOEI 0 ALISER M Z255 2 ENAREL 20 %
ERS

B IABN—F > D2FK B ORENI T —FI)V « T—F MBI, T/AAL A« RTA/N—"Tf
HAENDEN0 AL EBIET HHIERE L 720 £F, VAT AEHFITHF A SVTEBIE L72F1 0 A
BIERZAT D D — )« T—F LV OEBEEEHRET DTDDOH—F )« Fa—=U T« XT A —
EBFELET, UTNAEA L - ZRATPBIELTEF VAL ELE L TWAHCPU ETEITT S

W, AL L7=BIVIAB T — )L « T—E L OBEEEERETH I ENAREL 20, BEBLED
—YP =T o RTBE LBV AL =)V - T—F 2 L0 b BICHAREREZIA LET,
THEZDVTAEA L TavADTEOILBIMOT X —I = AT 4 v 7 SRR 2 AlReic L
F9,

BV IABIIRDOPEGIE, H—F)b « T—F L, =N« Fa—=U 7 - RT X=X 2T HFEM
RERIZOWTE, T4 R« RTIAR] BESHRLTIZE N,

Bl vt X DR

wNF TR T TV =2 a T, SLOHRITHEEDH A7 #FETT L0l T rk R
FRITVENRDHY 9, VAT LAOIEEHEOLIOORMET, 1207 0w ARRO Tt A %L
CT LN TELHETT, DX AT ~OEN Y R & FATT D72 DIEN TE D RED T 1L
X, postwait(2Q)v AT La— L EFEHTHZ LT, LHY— - a— REOEHEMEDZDHIC
server_block(2) & server_wakel(2)DH&rE7RedHawk LinuxiZ TR S E T,
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I D DOREZME M 2 HIEIFSEOPT THHAS N TWET,

AR/ ANIE

TV —va BRI DCPU ETHEDEITA Ly RETHAEEND T FLRZE#O—H%
AT HEA. H ALy RICHBICHERA I A2EHWBI 21X )b, TR &R0 Ly RIZHE
BIHEASNDEHWBI AR DB, FLFvr vz - T4 VIEBENTHD AEYNIZAEWIC
BT L TREINRVWI EAMHETIZENEETT, bLi & jBARALF Yy 2 - T
WCHE SN TOWDIHE, TRENDAL Yy RIZED i & j ~OBPMTONDIEHIZDF v v
o e T4 UNF2ODOCPUMTH DI LB 28I, vy vatkigMET LET,

WZ1OD A Ly FPBEBICEBOZRWI A 1, j,KEESIHE. IldFyyia - 14002

Lk ZEELEI ETHZERDLAEELVOTT, FILXyvia - 742102 i), k AL
BEINTWDIEE, ik OIS ESHT DRII3>DOEE A THRFHRMEREIR 722 LICH

MArge L 720 9,

BHZERT 57 7V r—a VIZERDIHIRKNH D, BEEHIOY A X2 AT ADF ¥ v
o A R B HIEEEET 5 ENEE L2 9, FlxE, Bls1231.2Mbyted £ €V
EVELTHEDICU AT AN TZIMyteDF v v 3 2 HRHET 24, v v v 2N TREE
WCFEAITEN DA EEFSZ L ORI EEED Z LS, BABRIEIMO EOZEH b v v ad
FIRANOREIIRINLET, ZOBREOME—DOMRFEIL, Lo REhFy v 2o 2T
LEEAT DN, LO/NSREINEHERATE 2 LI EHEHAT L7V X LEFHHEHT
5HZ ETY,

SHADBEDY AT MINUMAS AT L THDHZ LICHEELTFEY, NUMAY AT A ED
CPUIZZ N—T TR S 4L, &7 N —TIENL D00 HE, EXF Y v va)yg—AL - AE YN
FIAFRERDET, T—EBF v v aWNICELS AT Y NOLHOMLENRD DI, ATV #B{E
DEENOR ST X —I=AT 4 v 7 IRHEL 725 K 9 IZ[A—NUMA/ — K+ 7 /L—7DCPU
FECREOT—F2HEFTHEDFTAL Yy REFEITEND I L 2MRTHIENEELRY
=3

H 99— 2ONUMAY A7 AOBEERFFMIE, ANUMA/ — RiT@ET 2 — VIO R &> T
HENHZETT, BRIV AT A - TAALABIZIE, T4 A2, CDIDVDRZ A7, %
U —2 « B — F)IZFEEDONUMA / — RIZxt L Tidr— v & 720 | flilONUMA/ — KD
CPULTEITLTWA ALy RIZH LTIV E— eV ET, EEDOV AT AL > T,
EONUMA )/ — F%& EDIOT A A L BB SE L0 ERET H7OICKIIEE T, T4 A7
EEFMICHERATIAL Y RiZ, T4 A2 « ar bu—F 28T 5NUMA/ — RROCPU LIC
BWTRKE AT A=~ ATEITENDZ LRV ET, X*y FU—7 BHEPIHERT D A
Ly R, xy hU—2 - a2 br—ZIZBTH5NUMA/ — RNOCPU LIZEB W Tl @/ X7 +
=Y UATEITEINDZ LD ET,

VAT AEBHEANELIIHR T A, FONUMA — KB AN—R T =27 EOEDT A RZFL
TWAINEHERT L2 ZEFEELERVET, BRELOT TV r— a0l Y —2AOERFE
EHETH b EREELERVET, IR T4 A7 Ry bU—T 2EPRIHEHT
L7 7TV —varEZFALTWDIEAE, NI+ —~v U ARRELT D0l hT—7 -
arvhu—JLT 4R - ar hua—J0WGIIETHINUMAS — REFFON— Ry =7 %%
RLUET,
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WEAEY OFH

W 2 £ VU iX/boot/grub2/grub.cfg” 7 A VD I~ K74 VBIEOFATEZ LI2L 0 T
T2 ENEEETT,

ZOEATOENY YT, v—A - TS ZATYREL 2 DHDMAN Y 7 7 £ 7213 PCl-to-VME
TETEDLE I bDEN L TiHaWKD A E VT~ v B FENTHER A S DT 34 ZZFH
5 ENAEETYT, THIENREEAETY - Tar—a VBT - - Tar—
TarvDT U AR NT — 2 B AR T A OIS A Z LR FRETY, U
RERT—ZEHNDOF ¥ v 2582 —FELULICT 2L TTr 7Y r—ya Oz m LS
. #EE L2 7 a e AOFITIC L D ETROAR—FKEWS LET,

grub.cfgZ7 7 A VINTDORAEY DI AL L« vy EVTIZE > T, RAMOTH S 7z Xk % 5
Bd 5 Z ERARETY, System VOshmop () DEREIZWHL A E Y D Z DIKIE~D T 27 & A IfH
45 Z LB ARETY, shmceonfig(l), shmbind(2), shmop(2) DEHEREIT Z D A & U Kik D1k
B LT &y FICRAT 2 Z ERHRETT,

FI I ATRE 22 FERAM DO B 1T, 1386 TIZLL FITRT & 912 Iproc/iomemdDNEZH~D Z &1
L0 RBZENFEETT,

$ cat /proc/iomem

00000000-0009ffff : System RAM
00000000—-00000000 : Crash kernel
000a0000-000bffff : Video RAM area
000c0000-000cefff : Video ROM
000d0800-000d3fff : Adapter ROM
000f0000-000fffff : System ROM
00100000-7fe8abff : System RAM
00100000—-004f58a5 : Kernel code
004f58a6-00698577 : Kernel data
Tfe8ac00-7fe8cbff : ACPI Non—volatile Storage
Tfe8cc00-7fe8ebff : ACPI Tables
Tfe8ecO0-Tfffffff : reserved

(ZDOH TN GIHOFERITHIER L TWET)

“System RAM” & Fii S 7= @m0 (T aTREREAE Y 2K L TWET,

WHRAMZ T#14 % 71439 5 /boot/grub2/grub.cfg D fi 2 1685 CTLL R IR L £ (10
Beoplixgiiix £97) , grubcfgicEINTca~ 2 N, AEY - v v BT E2EkT 5
(BB S E T,

“memmap=exactmap” =) k VITIEME/RBIOS~ v IR IND Z L& HELET,

OO M VITHENEERET DD ELET, £0a~vr FoERXT
memmap=size<op>address

<Op>DIGFTIZ T AT ARAMIZ ‘@’ THIIL ‘$°. ACPIE ‘# %8E L £7, RedHawk 712350

TS TREL RV FETOT, YEBRECEAY I AT v a)BMLT ¥ L LTFEX
W,

DLFOFICIE. TEIGOT RL ALY FIZ32MBY T LE T,

defaul t=0
timeout=10
splashimage=(hd0,0)/grub/ccur _xpm.gz
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title RedHawk Linux 6.3.3 (Trace=Yes, Debug=No)
root (hd0,0)
kernel /vmlinuz-3.5.7-RedHawk-6.3.3-trace ro root=/dev/sda2 vmalloc=256M ¥
memmap=exactmap ¥
memmap=0xa0000@0x0 ¥
memmap=0x3df00000@0x100000 ¥
memmap=0x2000000¥$0x3e000000 ¥
memmap=0x3fe8ac00@0x40000000 ¥
memmap=0x2000#0x7fe8cc00

grub=~ > R{Ti%256bytellfllfR &N 25 Z L ICEETHLERH Y £, gub= <> RIT~D/RT
A—ZEINEZ ORIRZ X TEWITER A,

EFEox= > FYidmemexact(l)=—7 ¢ V7 1 &Moo THAG L. # D#/boot/grub2/grub.cfg=
<Y FMi~zatv—&nEd, memexactiza~r N+« A7 a &ML, /proc/iomem DN
HLFa<wr MITHRESNIZ T 7 A /WZEL THEYI R AT ) PRI~ FeZTLET,

# lusr/bin/memexact -x -MS=32M,U=1G

memmap=exactmap memmap=0xa0000@0 memmap=0x3dFO0000@0x100000 memmap=0xa0000@0
memmap=0x3df00000@0x100000 memmap=0x2000000¥$0x3e000000
memmap=0x3fe8ac00@0x40000000 memmap=0x2000#0x7Fe8cc00

FTa
-X 16 CcCOHNERBELET
-M o ) BFESILET
-S TRV A REEBELET
-U FRIOLRERELET

Z DOFEE DT KL, IprocliomemPN D “System RAM” THER TX 5 A E U Ok, 7»Hoh—*F
NDT KU RAEE L TORVBVAEEISGRSZ LN A[HETY, “Adapter ROM”,  “System
ROM”, “ACP”, “reserved” O&fHikIZ, ThbDa~y Faflio TH~y 7 LTIV EH
/. memexact(l)iZ/procliomemB L Na~r FTH T a o THZBNENFICHED TTFH
T2 =D e fElg 2 OV E T,

CAUTION

ooy Y OFTRAE LIS TR S L7 S (F. System RAM
LYDBEBEDO L T T —F, I—F VORI T —DJFIA
ERRDATRRMER B D £7,

DT oITI0ER DT R A2 LEd, Ziud ko 16iER D F] & [F—oiRe TH—ORE R
EELET,

# memexact -MS=32M,U=1G
memmap=exactmap memmap=640K@0 memmap=991M@IM memmap=32M¥$992M
memmap=1047083K@1G memmap=8K#2095667K

PUFE, fR10E o= MU 2NBMmE N7z grub.cfg” 7 A VTS LET,

default=0
timeout=10
splashimage=(hd0,0)/grub/ccur _xpm.gz
title RedHawk Linux 6.3.3 (Trace=Yes, Debug=No)
root (hd0,0)
kernel /vmlinuz-3.5.7-RedHawk-6.3.3-trace ro root=/dev/sda2 vmalloc=256M ¥



V7o AVERE

memmap=exactmap ¥
memmap=640K@0 ¥
memmap=991M@1M ¥
memmap=32M¥$992M ¥
memmap=1047083K@1G ¥
memmap=8K#2095667K

LRI B oBIN 5% EITT DR O A€ U O T,
N7z 0x3e000000 D FEIE ILHT 72 12 T-H) S M7= 32MB O FEE T,

[FH%] D “reserved” &3tk &

THIFTD Iproc/iomem

FHI% D Iprocliomem

00000000-0009£ff -

00000000-00000000 :

00020000-000bffff :
000c0000-000cefff :
000d0800-000d3£fff :
000f0000-000f ffff :
00100000-7fe8abff :

00100000-004f58a5 :
004£58a6-00698577 :

Tfe8ac00-7fe8cbff :
Tfe8cc00-7fe8ebff :
Tfe8ecO0-Tfffffff :

System RAM
Crash kernel
Video RAM area
Video ROM
Adapter ROM
System ROM
System RAM
Kernel code
Kernel data
ACPT Non-volatile Storage
ACPI Tables

reserved

00000000-0009f £ ff

00000000-00000000 :

000a0000-000bffff :
000c0000-000cefff :
000d0800-000d3fff
000f0000-000f ffff :
00100000-3dffffff :

00100000-004f58a5 :
004£58a6-00698577 :

3e000000-3fffffff :
40000000-7fe8abff :
7fe8cc00-T7fe8ebff :

System RAM
Crash kernel
Video RAM area
Video ROM

: Adapter ROM

System ROM
System RAM
Kernel code
Kernel data
reserved
System RAM
ACPI Tables

(ZDH TN GIHOFRITHIER L TUVET)

WOBNIL, X86 643 2T I FDAGBEMZ 52D L AT b AE VAEK O T A E U fEk % T4
T 57Hlcgrub.cfgOHICRET 22~y REdBA LET, THRATO/procliomemd )& LT

\RLET,

X86_64T AT AIZERWVT “mm” X “memmap” DRBIIZ T “ex” 1L “exactmap” DHLTHDHZ L
WCHEBLTLEEY, ZAH0EWEIZ I, gruba <> FITEICE X 2256 X FOHIRR 6 5 7=

O TRITY T ZBRET D DIUERLTEEWS T TEDITHT 208N H Y £,

mm=ex ¥

mm=0x9fc00@0x0 ¥
mm=0x400@0x9fc00 ¥
mm=0x20000$0xe0000 ¥
mm=0xcfef0000@0x100000 ¥
mm=0x10000#0xcFFFO000 ¥
mm=0x840000¥$0xFF7c0000 ¥
mm=512M@0x100000000 ¥
mm=512M$4608M ¥

mm=1G@5G

VT BB OB T2 RATT DA% D AT U Ol T,
U7z 0x0000000120000000 O HEIkILHT 712 F#) S i fik <9,

[F591%] @ “reserved” & Ftik &
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FHIRTDIproc/iomem

THI% Dlprocliomem

0000000000000000-000000000009fbff :

000000000009£c00-000000000009f ££f -
0000000000020000-00000000000bf ££f =
00000000000c0000-00000000000c7£ff -
00000000000¢8000-00000000000cbfff :
00000000000£0000-00000000000£ £££E -

0000000000100000-00000000d7feffff

0000000000100000— 0000000000509521 :
00000000005¢9522— 0000000000954137 :
¢ ACPI Tables
00000000d7 £££000-00000000d 7 FE1f :

00000000d7££0000-00000000d7ffefff

Storage

00000000f£7c0000-00000000f FfFEF{E :
0000000100000000-00000001 7££EEEFE -

System RAM
reserved
Video RAM area
Video ROM
Adapter ROM
System ROM

¢ System RAM
Kernel code
Kernel data

ACPT Non-volatile
reserved

System RAM

(ZDHF T A

0000000000000000-000000000009fbff :
000000000009£c00-000000000009f ££f -
0000000000020000-00000000000bf ££f =
00000000000c0000-00000000000c7£ff -
00000000000¢8000-00000000000cbfff :
00000000000£0000-00000000000£ £££E -
0000000000100000-00000000cffeffff
0000000000100000— 0000000000509521

00000000005¢9522— 0000000000954137
¢ ACPI Tables

00000000c£££0000-00000000cff L LT
00000000f£7c0000-00000000f FFFFFFf :
0000000100000000-00000001 LffEEFFE -
0000000120000000-000000013fffE{ff :
0000000140000000-00000001 7T£££££EE -

11O iﬁ'ﬂiﬂf LTWET)

System RAM
System RAM
Video RAM area
Video ROM
Adapter ROM
System ROM
System RAM

: Kernel code
: Kernel data

reserved
System RAM
reserved
System RAM

shmconfig(1) E 7z iXshmbind Q) IX THIFE AW E A € Y
System VO A 2 £ U #ifEshmop(2)id 7 7 & A A 97 7Y r—3 g /'C{i
452 LAwhE

SNEJ,

ITOBNEL, A7 a N THRRLTZIBE6Y AT A EDOKRAIDOH
0x3e000000(Z7 7 & A Hil[R 72 L 3 & 1066020 F—

<t

a VEERLET,

# usr/bin/shmconfig -s 0x2000000 -p 0x3e000000 -m 0777 6602

Zoawy R AE Y N—F ¢ ¥ a VOERE BEILT 7201
Z OB TIEF AL SN 7266020 F — 2 5 & RIKEZ, F— & L T/dev/MyDevice
ftokB)DIEHE A > CT X v F 5720

bHEWEEA,
DES I A EHEHLT,

T r—g AR LET,

AT Dz — ROW R I3EHY

<t

paddr = 0x3e000000 ;

shmkey =

ftok( pathname )

WZHHFEAEY

shmid = shmget ( shmkey, sizeof ( <shared_region> ) ,

shmstat =
pstart

VAT A LEOHGEAEY - BT A ME

SHM_R | SHM_W |
shmbind ( shmid , paddr ) ;
= shmat ( shmid , NULL , SHM_RND )

IPC_CREAT) ;

Iproc/sysvipc/shm~” 7 A V&@LU TR 5 Z LA HRET,

# cat /proc/sysvipc/shm

2-26

=T g va VEERT DD

=T 4 g VEERT A9

WHEDSE, T FLR
12 L 532MBDSystem VA E U

Z letc/rc.local ~i

WS F—2 52 L a7

ipcs(8) ((m A7 ay) BT, HLLIX

cN—T g

W2 2 & b AfRE



V7o AVERE

key shmid perms size cpid 1Ipid nattch wuid gid cuid cgid
atime dtime ctime physaddr
6602 0 777 33554432 4349 0 0 0 0 0 0

0 0 1153750799  3e000000
# ipcs -m
****** Shared Memory Segments ————————

key shmid owner perms bytes nattch status

0x000019ca 0 root 777 33554432 0

D OMRERL L —T ¢ U T ¢ ORI 2 3EM R E RIS OV TIL, manX—I F7-133E R
ZRLTLLIZEND,

NUMA ) — R~DOXXL VU F 4 v T

iHawk Opteron> 27 A @ X 9 72Non-Uniform Memory Access (NUMA)D & 27 A ETiE, (&0 D
VAT AED LD AT YFEKA~DT 7 AN #H 0 £9, NUMAY AT A EDO AT
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LET, ZNHD AN =X LITIZIEEESIFK1003.1b-1993I1ZHEILT 2 A w2 — « Fa— HH R
TV, B~ 7+ OMIZSystem VO Interprocess Communication (IPC) /Xy 7 —JIZEENDHEND
OERELEENTVET, Avt—V  Fa—LHEAET YV TAREOTTHH L, B~ 7 4135
BEO [T o AMEH THHLTWET,

Ay t—2 s F2— [T EOFRARY T r v ALV FEEND A v E—VELIOLU EOT B
EANEESRAL I EBAETY, ZOKEITIA vy E—Y T2 —OFR, -7, Bnab
HOBE, EE AvE—Y  Fa—bDA v E—URE, BEA vE-VOEEERE, A
v —VEEROIEFPEm Y 7 = X M ERHELET,

POSIX & System VD 2w & — 0 ZHERRIZI AVVISE L CEMEL £9, #3892 2 v b — D%
EA D =X D%, BhRME L ARPEDFRRIZ L W POSIX A v — « %o —fRETY, AED
[POSIXA vy E— « Fa—) & [SystemVA v E—Y) OBV ar TIHOBREELZHIAL
TWET,

HEXAEY FHET LT AN ATV OBV T EBELTCT— X2 HT25 2 ENARET
T, 1D EOT AR AEY O—FICHRET 5 2 ENFEET, MIZE ZIZEM NI EART
— 2 CTHLHEET D ENFRETT,

A= v 7R, POSIX L System VO IA 2 € U HREIXB AV L CEfEL 4, 77
Ur—3 g NTHEEAEVIZBEWEF —ZIE—HH2 S DT 2T AFERNRICHEET 5 0E
7pSystemV HAEY = U 7 OEHEHERE L 9, System VIEEAE Y NOT —HX T AE
VICOMEEESNET, TARAT « T7AMTIEDOAT) LEHELTELT, %, sync(2)
VAT AANNIEDET 4R v T T4 v I BRELDIELHY EHA, £, System VIEA
AEVIEFHAEAETT 7 AL FNEYEATVERIINA Y REEDH T ENRARETT, ZOMHEIC
DONTOERIT ISystemVIEFAEY | 72 a v E2BRLTLIES N,

System VLA A £V OFEHOMREZX L LT, Idevimem 7 7 A VD—x~v B 795
mmap(2)> AF L a—L & A LET, mmaps 25 L a— /BT A RIZ. 98D (2%
U=t #BRLTLSEEN, devimem” 7 A MZBT 2 1E#HIZ. mem(4)Dman~<—
CESHBLTITEE N,

POSIXHEAEY DA ¥ —7 =—AIartmpT 4 L7 NUKNDT 4 AT « T7 A NI~ v ¥
YIENFET, bLIOT 4L MUBmemfs 7 7y A VAT AR hERTWAE
B SYNCY AT A= NVFORET—H DT T v allXBRFRT A AT - NTT7 49 71%
BELERA, BLIOT A LT NUBBEDT A AT - X—=FT 4 varkizeyr T
LG, vy BT ENTET A AT Ty ANVNOIET — X EEH LET HTooHlzsync v A
TFAI—NHEZT A AT - VT T 4 v I RRAELET,
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POSIXIEH AT Y DT —Z N7 7 A MRFES NN E D MR RL, ZRH0TF—Z v R
T AFREIBBIIEF SN ER A, POSIXILE A £V HREIZ, AZED TPOSIXIEHAEY | 7
a T LTWET,

POSIXA vy &—Y « F=2—

3-2

TV =y a ANIBEOWR T e A bR E N, BELLEO Y aY vy ETEIET S
ZEITRDET, INLOT e ATEMICEE LEN L OEEZTET DDV AT AL
K TCPOSIXA vlz—Y « Fa—ZMFHLET,

POSIXA vt —3 « Fa—0OERHRIT, 7ot RAMTT —¥EZETH2HTT, REMICH
—7BEANA Ly RIZBEIZT RLAEMEEEZIEHE L TNED, R—7 e ANOHEA L
v REOT — 2 EZEHELE LTUREEAEMEL Y A, LL, 12U EOTaEARNO
ALy R TF =4 EZETLEDIIT IV r—arBAyvw—2 - Fa—%2FH+5 2 &%
BT HILER A

AvE— « Fa—lImg_open@Z - TIERBS LA -7 anEd, ZoMEIEIa—1L
TRCA =T s A= - Xa— 5 BRTLDIEHT LA 2=V - Fa—FibF
(mad_)ZELET, £AvE— « F=—I/somename DFERDOLFMNC L - TS E T,
2207 v ARma_openiZli CARTZET Z LI s TRUF = — 28 ET 2 Z LN AMREE 72
nET,

A »E—I1F, mg_send(3)&mq_receive(3)E o> THa—LDZIFELEITVET, vk
ANF 2 —DFEHEKT LK, mg_close@)zfE>TF¥a—%H L, F=—BRc0BE T3k
ZRVRE, ma_unlink@) & > THIBRT 5 Z L AR T, ¥ 2 —DEMIEL. mg_getattr(3) &
mgq_setattr(3) &l > THREB L OCEAIC L » TIMEIET B Z LN AHETY, Yok A
mq_notify(3) & i > TZEDF 2 —~D A v —VEFEOIEFMEME V7 =R M2 Z L)V alkE
<7,

Ayt —y  Fa—RhFiE. =72  Avk—T - Fa—EROBRETT (open(2) xS
), fork(QFEfTth. 7 aBRATHDOA v E—Y « Fa—fikFOa—%2{kL, T b0
BRI T e R T E2RRFEREA—T c Avb—Y « Fa—hEzZRBLET,
—HTHrRBFIF2oD TR F, AT AvE—T - Fa—fERICEET ST TS
(mg_Flags)xtH LE7,

BEAYE—VIIEEELF-oTED | Ay E—VIIRWICREELEDZE 7 v ANEITHYE =
nET,

Aot =« Fa—IIMAET 7 AV« VAT INIHER S E T, ZDOT 7 A« AT AITLL
Toavy ReffEso vy 52 EMA[RETT,

$ mkdir /dev/imqueue
$ mount -t mqueue none /dev/imqueue

TrAI s VAT AN T FENTFH, VATLALEDA v E—Y c Fa—([TEE T 7 A LD
DIEHENLa~y RO 1s), rmA) - TR Z LB IOMIET L Z ENFEEE 2
ij—o

POSIXA vt— ¢« &2 —DOWR— MIH —F AT A —FZPOSIX_MQUEUEZ M L THERL
AHECT, ZOFT v aiIT I AN N THEYME o TWET, T a s T MIHERAT
ks EJ,



YTNE LA 7t R

A=Y e Fa— TATTY N—F L E2a—TE5IXRTCOT IV r— g 43) 7
AL TATIVITHNELITBHNOLELLTH Y 7 LT $8 A, LUFOF T am
Wiga<r R4 OEXEZRLET,

gcc [options...] file-Irt ...

System VA v&—

System VD 7' 11 & A [§]3@{Z (IPC: linterprocess Communication) 2 = —1%, 7'ut 2 (FE(TH
DT T T RYBNy T 7 I ENTT — 2 ORMEB L TBETHAZ L AARRICLET, Z
DT —=FFA v =T LMHIN LR % DFSFOFTT u ARMICEE SNET, ZDIPCHZF
FAT57atR 3 A vE—VOREBLOZENATETT,

TRV ANRRA =TV EEZETDRICASRL—T 4 7 - VAT IS OBREEZ LTS
72OV T NI 2T DA RALEAERT H2H0ERH Y 9, 7t Ridmsgget2)v AT L=
—LEFHLTLIRLET, 29332 TFREBRIA vE—VOFGENEREICRY ., %
NEEZEZDETOT ot Ak U THEBEOMREZRE L ET, T0%., FTAEENEREIX
FTAMEDRLZEE 72 1Imsgctl(Q) v AT L a— V& fli-> CTHRIEHEREZ AT 55 LN ARE L e &
T LU, TERE IMSEENTFAET DRV IRARE L TERE O E £ TT, HRZFEOIENHOT 1
T AT I O HIEAEEE & FAT T B 120 cmsgetl & 5 2 & NATHETY,

H ULBEOEITICRIR L =56, HREZF-TBY A v —VoOEZELZITEY L LTS T
TRIFATEAZILT A ENARETT, ZHUE, Ay E—VOREEELELI LTS T rER
ITHESNTEA v =Y« Fa—d LTA Yy =V RET A LR ATREICR D ETHEHZ &
NHKET, ZOZETob RATEEL KIFT 2 Eida (MENERLS - flxX, b LHEHE
DB L TWRITHIE, ZOF 2 —D A=A TRKENTITZEIC 2D £, HbEC &R0 E
9, FEITOEILERRT AT o RAF T v F 0" X b —HE #FITLET, EfToE
EEFRSNR2NT BB RIE /T ryF 0 X — W F #FEITLET,
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THYRL S Ry CRERETT 5T B AL, 300RMOLIONRAET 5 E TEIET S
= L BT

o BEDALI)
o TV ANLITFNEZE
o AT IEIMBAvE—T X —0HIKR

VAT Aha— I a e ACHAFERINALD A vE—Y - =R YT 4 BED 9, B
HLIL7aeREV AT L= VIZEIHEE L, VAT 53—/ VLT OBERED BN E 72 13K D
EHLENERVET, bLEDOYV AT Aa—LA0NRI LIZEE. ZOBREITET SNEv 2 EH
FRLET, T TIERVWEA, 7R -1RKESI, 20Ul Cl-errnofiRESnE 4,

A vE—OFH

34

Ao —UNEEELEZE TN == RSN A v — « Fa— LT — X HEER
EAERT AMERH Y 9, TO2=—7 7288 B 1T A vE— « F 2 —i51 (msqid) & FEIE
NEFT(CHITEETIA vE—V « $2—0F —ZEERZHERS LIIBRT 57012 H
ENET), ZOWHFITEFEOT 7B AKBRFICHDIV AT LOHBWDLTutv AL T /&
ZA[HETT,

Ayt—Y e Fa—OMIET L2 —RNT —FAEERITEEENL S LAIZESNLIEAVE
— VT MRS eI ENET, AT ANE TSN D ZofF#iE, LT
DHEA vy E—VREENET,

o Avkb—TOfEME
o FERb-AvE—UOPAX
e TFXFAM - RAvk—TDOT KL

== REINENTE A vE— - Fa—msqid_dsD 7= HI1ODBET B T — X &R F
ELET, ZOTFT—FEERIIA vE—Y - F2—ICBET LU FOBEREEATHET,

o T — X DOHEMRBE (HEDOHERERE)
o Fa— LOBIEDOAA MK
o Fa—LDAvE—VDK
o Fa— EDRRAAL MK
RBICA vy —VREE L7 2t 2#5I%ES (PID)
BBICA v —V%%(E L7ZPID
o HARITAvEB—U%E LR
BBITA v — V% 2(E LI R
b4 e AL Oyl S

NOTE

ARETHHT 2T X CTOCEFED~v ¥ —7 7 A /ViL, lusrlincludeV 7
TA4LVZ MUIIZHY ET,



YTNE LA 7t R

BT 2 A vb— « Fa— - TS Rnsqid_dsOERITHI-LIRT A U NN—IZEHEN
TVWET,

X3-1 msqid_dsHEE kD EE

a N

struct ipc_perm msg_perm;/* structure describing operation permission */
__time_t msg_stime; /* time of last msgsnd command */

__time_t msg_rtime; /* time of last msgrcv command */

__time_t msg_ctime; /* time of last change */

unsigned long int _ msg_cbytes; /* current number of bytes on queue */
msggnum_t msg_gnum; /* number of messages currently on queue */

msglen_t msg_gbytes;/* max number of bytes allowed on queue */

__pid_t msg_lIspid; /* pid of last msgsnd() */

\\\7__pid_t msg_lrpid; /* pid of last msgrcv() */ 4//

SEEOT —Z HiEAmsqid_dsOEFEIL, EBEITITZ ofERIE<bits/msg.h> [ZEZR ST
WET A, <sys/msg.h>~ vy & — 774’/1/%‘3/(/7/D~ML6 IRV EET D MERDHY
iﬁ—o

7ok ARLRIET AT — 2GR ipe_perm OEREIT, K3-2AIRT A UA—ZEEN TV E
ﬂ_‘o

X3-2 ipc_permiEEk e

__key t _ key; /* Key. */

__uid_t uid; /* Owner®s user ID. */
__gid_t gid; /* Owner*"s group ID. */
__uid_t cuid; /* Creator®s user ID. */
__gid_t cgid; /* Creator®s group ID. */
unsigned short int mode; /* Read/write permission. */
unsigned short int __ seq; /* Sequence number. */

SEOT —Z S Ripc_permOEFEIL, FEERITIX Z o ERIT<bits/ipc.h>ICEZR SN T
ESC VAN <sys/ipc.h>f\~y5f*77/r/v%f:4’ YIN—KRTDHZEICE VST OIMNERDY F
T <syslipc.h>T—MRAVICETOIPCHERRIZEMN S5 Z LITEE L T EE N,

msgget(2)s AT b T — LF2ODF AT DIOEFEITLET,

o HLWAvE—Y  Fa—f@HlFEMERL, TRITHIET DA v =Y« Fa—LT— 21
EARZER L £

o BICAYE—Y - Fa—LTF—FHEERIHELEZEFED A v — « F 2 —ikiF 2 HesR
L7

W5 DE 7 Imsggets A7 b3 — /WS 5 key BNUETT, & Lkey BBEFEDO R v E—

Ve Fa—|FHENTWARWES, VAT L Fa—=F e RTRA—F BRI IRWRETH
LB Fidkey (xS 2 A v —Y « Fa— L F — 2B ELZER L TRLET,
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key O3 ¥ 1 (IPC_PRIVATE)2HET 720Dtk b H Y 4, IPC_PRIVATERRE S 7
LEFHLWVERTIEA vE—Y « Fa— R KE(MSGMNIND & A7 AR 2 72 W R D |
WG T A A v —Y « Fa— T —FHEKREER L TGRLET, ipes(@) =~ Fix4eT
Yo Tmsgid D7mHDkey 74—V RERRLET,

HLA Y=Y Fa—fBF0EE S izkey BEETDHE. BEOHRYFOMMSE S E

To BLEFOA vE—Y « Fa2—#Bl &KL THRLL eWiGE, #ilffl=~ > KUPC_EXCL)

VAT ha— I ETmsgflg BIEICERIET H Z EBFRETT (R AT A a—/LOFEMIE,
fmsggety A7 La—/v| LML TLTEZEW),

Aot —  Fa—IMERSNDHEE, msggetr 2 —/L L7 0t AIFTABENERE IRV . %
I DT — A RERIT TS U Tt ENE T, ITAMEEZEFE 95 Z LITWRETT A, 1ER
ENDHTEERATHIMEREDOEETHH I EERATEBNTLEI N, AyE—Y - Fa—1fF
KB D ETFNO T D IR EHERR &2 T E L £ 7,

—Ha=—0 R A vE—Y  Fa—@#BTRER SN, b L IEBEF OB TR ANz b
msgop(2)(# v —VHEE) Emsgetl@ (A v — TN ZEHT 5 Z L BFEETT,

AR D X D ICA vy =BT A v =V DRE EXETHR S E T, msgsnd &msgrevd
VAT A a— 3 x OBEDTEDICREENE T (TN H DT AT A a— L OFMIL Tmsgsnd
BLOmsgrevy A7 La—)b] 2B LT IEEWN),

msgctly AT A a— VIILL FOFEIC LY A v —UHREEHIET A 2 & 28T LE T,

o AvE—U . Fa—f@hlTIIxET 5T — FAEEROES (IPC_STAT)

o Ayk—v - Fa—tEROEEEIE (IPC_SET)

o HTEAvE—V: Fa—DRAyE— Fa—H 1 A(msg_gbytes)DZEF (IPC_SET)

o XMETDHAYE—V  Fa—bTF—FREERLLIIANL—TFT 4 T - VAT LD HFFE R
vt—U ¥ o —f#h 7 OHIER (IPC_RMID)

msgctly 2T L3 — L OFEMIT Tmsgetls AT bha—)v] 7 va v EBBLTLES N,

SystemVA vtE— « Fa—%2FA LY ATl T MIBEL TR, HERAZSL T
SV, BR3P TATa s T AL, KSystem VY AT A — L &2 ELS D FIF =W o
EAVE—FRy NTADTFLZENARETT, INLIFVATAa— L EHITIRAEDE S v
g OPTRB SN TNET,



YTNE LA 7t R

msgget> A7 A a—)b
msgget@)iIF LWV A v — « Fa—2ERELETEFOA vE—Y « Fa—Z BB LET,

At arTiimsggety A7 Aa—La2 @A LET, K0S #RIImsgget(2)dman~
—VEZRLTILESY, ZOFTHLOEHAZHH L TWD 7' r 7T A,
README.msgget.txt WIZEEEE 7L H D= 2 v k&3
lusr/share/doc/ccur/examples/msgget.c TR 5 Z & NATHETT,

S

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgget (key_t key, int msgfig);

FioETOAL LI NA— R T A NiE, A —F 4 7« 2T ADlusrlincludet 7 F 4 L
7 RUIZHY ET,

key_t I~y #—7 7 A /L<bitsitypes.h>D T CEEANZ T 5 7= HIZtypedefiZ L - TEFH
NTWET(Z D~y Z—T 7 A )Lid<sysitypes. h>HNEHCE T TWET), EFEKT LIZHE
W DOEEN DR SN BEIT2=— 7 2 A v — « F 2 —iBlFmsqgid T3 (msgid [ IAZE
O [ Aye—VoFAl €7 va VNTHBASLTWET), RBLEEE. S ermols
KD 2 O DEARE S, -IRRSNET,

A yH— s a— b S HEERICRE T 5 B Lomsaid 120 F ORI T H T 58
BT EhE T,

e key AIPC_PRIVATE
o Avk—U . Fa—bTF—HEEERICKHET Hmsgid BTFELE L 72V key, Hyomsgfig &
IPC_CREATOFHELENE 1 Tl

msgflg fEDFHAE D -

o =~ K (777)
o HfES—Iviar

flfl o~ FiZH N COERSNIELRTT, UTORIE =~ Fidmsggets A7 A=z —/b
WM S, <syslipc.h>~y ¥ —7 7 4 VNI & £ D <bitslipc.h>~y ¥ —7 7 A LNIZ

EFINTNET,
IPC_CREAT LB A FEERT ORI NET, b LEAIRAR
WA, msggetidkey IZXHGET DA vy E—Y - Fa—ORH, T
T AT A OMR, BT AL MIUBEES— 7 BN 2R L E
RS
IPC_EXCL IPC_CREAT & —fEDEHIL., fEE Iickey ITHIST DA viE—

Ve Fa—iBTABEICHEEL TV AEA, ZTOVAT Aa—d
TT—EHEEILET, ZNTH LW (2 =—7 RIS E %S
WO ICZIT -T2 EBXTLEI 2 EMbTrERES
DI DI TT,

BER—I v a it T A=Y Fa—ETEITTAILEFIESNEZT o AD
BEERPE LET, T3RmY ) A v —Y2ZET 5720, £7-1EmsgetlDIPC_STAT
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BRI L > THF 2 —DRAT —F AZRETDDIIKNETT, “FEALR” FAIA v E—TV%
BETDIDITHETT,

FKIUIHER B R—I v gy« a— FOGERTRIEEEZRLET,

K31 Ave—V - Fa—0BESA—~Ivyar-a—F

BES—Ivvay SIESKfE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

HAOMHIX, LDEETHRES—I v a v ODIC8ERIEEEMS L<IXE v MM ORI
flzkoThERENET, T4, b L TReadby User] & [Read/Write by Others] % ZE:R X4
72546, =— FOfE1300406(00400+00006) & 72 0 F 9,

msgflg fEi%. 7 T 7 4FrESEHOBIENR—I v g UEEZ—HIZHEMN L CREICRET I &
AHE T,
A

msqid = msgget (key, (IPC_CREAT | 0400));
msqid = msgget (key, (IPC_CREAT | IPC_EXCL | 0400));

VAT AT N EFEIAETONRET, MSGMNIOHIRZ B X 5 & FICKM A &I LET,
MSGMNIDHIREIL, & DHA THAIN TWAHREMEDH DV AT ARRKODIZ=—T 70 X v
=Y Fa—OETRELET, ZOHIRMII<linux/msg.h>DFIZdH 5 EE SN EFRMET
ﬂ_‘o

A yt— s F o —HIRED Y A NI TFOAT Y 3 v % Cipes(8) 2~ > KRS 5 =
I TEET, IHICEEMIIMaN =Y 2SR LT IEEN,

ipcs -q -l

FEEORE U727 — Z EE RO Y721 Tl FEE D= T — 12 B9 L Tmsgget(2)Oman
—TUEZRLTLEIN,



YTNE LA 7t R

msgctl AT b a—)v

msgctl@)T A v — « F o — EOHEEEL FEITT L0 ET,

Kt 7 varTidmsgetlQ)T AT La— v aU LET, = HICERMRERIZmsgct!(2)oman
NR=U%ZRL T, ZOMRHELOEHZHIL TWDL T 77T A,
README.msgctlixtNIZHff sz < mat f ez
/usr/share/doc/ccur/examples/msgctl.c TR DI 5 Z LW H[EETT,

S

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>

int msgctl (int msgid, int cmd, struct msqid_ds *buf);

FEROLETHOA L I N—RT 7 AT, A —F 4 7 « 2 ZF ADlusrlinclude 75 1 L
7 RVIZHY £7,

msgctls AT L3 — VFTIEF# T C0, ZNLSC-LOHBEME KL E T,

msqid ZE%kiImsggety AT A 3 — L& o TERL ST 20 70 B CIE AR WEEEUE 72 T uid7e
nFEHEA,

emd SIEUILLFOEO NN LD TT,

IPC_STAT BEENIA vy =Y « F a2 —BRFICKIET 57 — 2 G, R
A Hbuf IZE - THRUREND 22— — AV EH DT — & ik
KOGF GO AT — 4 AfF#HREIELET, [Read) FFAlA%3ET
K

IPC_SET BE#ipa—H—IDE 7 —7ID, BfEX—Ivva v, Ayvk—
T Fa—DONA, MMEEEDRA L Zbuf ICXk o THRULRENS
— =RV EROT —HEEREEXIARET,

IPC_RMID BESNTAvE—Y « Fa— L HIZZNITHIGT DT — X SR
ZHIBRL £,

NOTE
msgctl(2)%— & A ZIPC_INFO, MSG_STAT, MSG_INFO= <> K ¥R
—hLZFET, LL, ZhbDa<r KiZipes(@)=2—7 1 VT 4 CTfEH

TLHDEFICEREINTWLOT, ZRbda~vy RIZ2OWTORHA
EH Y FHEA,
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IPC_SETF72iZIPC_RMIDflfHl o~ o REFEATT D728, 7u & AFTLLFOSRME 1oL L/
LTWiFEen 84,

e  HZI7:OWNER ®=—F—ID%FH
o  A%)72CREATOR O —¥—|D%Z A
° X*—-/\o*—‘:L*—"HE"—‘

e CAP_SYS ADMINZ — St U 5 ¢ A

I HIZMSGMNB(<linux/msg.h>TEFR)DE % B 2 Tmsg_gbytesdD ¥ A X% >3 IPC_SETH
o<y R&E3FIT4 B8, 7o RILCAP_SYS_RESOURCE — St U 7 ¢ ZFTH L TVl
a0 8 A,

Avl—U-Fa—ik, -gmsgid(A vE— « F2—ilkhl1)E21E-Q msgkey(XinT B A v E—
Ve Xa—DF—=)F T a VIREICK Diperm(8)z~ v FOFIATHIBR S A e L H 5 Z
LICEELTLLEEY, Zoavy FEERT 5720, 2—VF—IZR LAk —F—IDbH L
<IZIPC_RMID iz~ ROIATITKER T — "BV T 4 ZF o TWDIRERHY £, =
Da<wy FOMAICE L TEAR S ERIZiperm@)Dman2— % BB L TL 7280,

msgsndB X V'msgrevy A7 b =a—)b

AoE—DREE

3-10

msgsndB L Umsgrevd A v —UEEV AT Aa—vid, A vE—VDOEZET HIoOILE
MEinET,

At aTimsgsnd Emsgrevy A7 Aa— LA BB LE T, XV MR ERIZmsgop
2)DOman<X—TEZR L T EV, ZOMRHLOEHEZFHHA L TWD7'r 7 J A,
README.msgop.txt WICRHt S =L Hm = A | L3k
lusr/share/doc/ccur/examples/msgop.c CRDIT 5 Z & NA[EETT,

B

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/msg.h>

int msgsnd (int msgid, void *msgp, size_t msgsz, int msgflg);

int msgrcv (int msqgid, void *msgp, size_t msgsz, long msgtyp, int msgflg);

EEROETDODAL LI N— KT 7 AL, AR —TF 4 7 « AT ADlusrlincludeY 75 1 L
7 RUIZHY F7,

msgsnd ¥ AT A2 —/UTIEFK T T, TS C-LOBEELZ KL ET,

msqid Z#kiImsggets AT b3 — V&l o TER S L2 A 2h 72 A Tl i WIS E ¢ 7o i vk 7s
D kA,



AvE—VD%F

YTNE LA 7t R

msgp ST A v —VORKBLORET I A v —YhEtea—— AT U ZENOHEER
DIRA »ZTT,

msgsz 5l#kiImsgp B K> THR LR EN D T —ZEEROLTRIOE X ZHBELET, =
NFEA v E—VOEZIZRY 9, EIORKY A XEOH TEFR I ILDMSGMAXIZ K- Tk
EENET,

msgflg 51%1E. IPC_NOWAITZ Z 7 3FE S LTl ((msgflg & IPC_NOWAIT)= = 0) &1
Ao —UHBEOETII T e v S, BESNEZA v E—Y - Fa— LiZHI Y THEREAE
NS NEDMER SN TV A4 (nsg_gbytes) (FE/EIX7 v v 7 &vEd, IPC_NOWAITY 7
IRy FERTWAEAE, VAT Aa—L TR, -1Z2RKLET,

msgrevy A7 A3 — U LTo RIS E Lo A MR IR L, R L 72BRE-12 8 L £,

msqid BT AR A TR WVEERE TRITNIERY 8 A, DF Y. msgid 5[%iImsgget
AT I — )L E A o TR SN2 EE B TR T IER 0 8 A,

msgp SIEIEA v E—VDBRRA v — VT F R FEZET D2 —F 22N OREER A~ DR
A HTT,

msgsz FIIIRET A vE—VORSEZHEELES, bLIOERA vy E—VDRFIL Y b/
SWHE, DETHNETT —2RTZ ERWRETT, (FOmsgflg 5152 Z ML T 7ZS W)

msgtyp BIBITEE SN EDHERDA v — « Fa— EOEHIDO A vE—VERE-DIT
FHENET,

e msgtyp NEHRDEA, Fa—DORHDA v —VE%(F

e msgtyp A LV b KE < msgflg ICMSG_EXCEPTARE S TWRWEE, A URADHW)
DA =V %G

e msgtyp AEE LY HKE < msgflg ICMSG_EXCEPTAREE TWAH A, msgfly Tixiaw
Fa—ORPIDA v —V%%ZE

o msgtyp BEE LY H/IIWIEE, msgtyp OHEKHELL T Tl b/hNEI WA v — VR E %

&

msgflg 514ki%, IPC_NOWAITZ 7 7 g% E ST 720 (msgfly & IPC_NOWAIT)= = 0)3F 413 A
vE—VBEOFEITII T a v s SN, BESNTZA v E—Y « Fa— LB B TONEEFHA
A4 MEBMER STV 54 (msg_gbytes) 1T#fEIE7 v v 7 ShvEd, IPC_LNOWAITZ 7
Ny FENTNWDIHE, VAT La— L TRKL, -12IRLET, 2LT, ABLZEBY .,
MSG_EXCEPT” 7 7' 73msgfly BI4KIZE%E S CTmsgtyp IR E 1 X W K& WA, msgtyp 5l
BEITRRDA v E—VOMADF 2 —DRYIDOA v —T52ZE LET,

IPC_ NOWAITZ Z 7 RRESNTZHE., Fa— LB LT3 RA v — U R0y
AT Ba— VT RIEEIZ R U E T, msgfly 132 v 2=V BZET A4 XL b EVWEAIZY
AT A= ARRKTHEHICHEELET, Ziudmsgfly 5132MSG_NOERROR% &% E L 72\
((msgflg & MSG_NOERROR)) ==0) Z ¢k~ T &£, & LMSG_NOERRORY 7 7 % #%
ELTea. Ay E—Yldmsgrevomsgsz SIETHRE SN R SICUIVETORE T,
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POSIXIEHAEY « f X —T =—R L, BRI 2ARNT =2 2G5 LB LU0 A A E
U A7V FOMAZBLTEIVRNICERET I EE2MREICLES, £H XY - 77
P P IXT AN VAT ANBMN L TA ML —O&ARTOXEKE LTERES N, BE
AEY HIETLEDIIOLUEOFav ADT RLAZERIC v v 745 2 LRHRETT,

PIFWCA v X —T 2 — A HICEER UET,

shm_open HEHEAEY - A7V =7 FOFRBLOIAERAEY - ATV 7 K
k774w£¢¥ﬁ®ﬁﬁ%ﬁi

shm_unlink HHEAETY « AT V27 FOLARTEHIR

shm_open/t—F > 2FH4 5 FIEIL shm_openb—F > OFIH ] OH TN SHTWET,
shm_unlink/L—F > ZFIH 9 5 FIEIEL Tshm_unlink/L—F > OFH | OFTRM SN TNE
1;—0

T HEFOEDIHRE T o AR NEDA L F—T 2—REHHT L2012, 12071
txiuwar/7%mTLi¢ ﬁﬂ¢6XT/7®$Miﬁﬁm&%®T\ﬂmT%ﬁ%
—DFIETITZRNWZ L ICEBE LT ZEN,

STEP 1: shm_open7 A4 77 U NA—F L ORRH L, 2=—7 RA4FTOH
E, RAEETLHIEARY - T TV A =TT EEDD
O_CREATLO RDWRE y NOREREIZIVIEFEAEY - ATV
FOERB I ONEDOAT V=7 b &7 7 A VELaR 1/ Okt & fEsr
L%,

STEP 2: ftruncate(Z)/XTA I— VO L, STEP1ITHRG L=~ 74’/1/
LR TOREICEIVIEFEAEY - AT V=7 POV A XEREL
To:®VXTA:—wi£%¢ﬁm AEY - ﬁ7/l7bw
—F U ENTWARENDH D £9, ftruncate@ICBIT 2 F 722 5 1FH
T oman<— Y BB LT E &,

STEP 3: mmap(2)> A7 L3 — /LD L, I8 X USTEP 1 TG L7z~
7T ANRIRTOREICELY, TawADOFEMAT KL AERO—%
HHEAEY - AT7V=7 NIy T LET, (K AT La—L
DFFIUE TAEY - =L/ BEBBLTLIEEWD)

HHEAEY - ATV FRERTL20, thOBE T ot XU TORT v F2%T LET,
nn¢5XT/7®$Miﬁﬁmﬁ%®f FAATRERME—DFIETIIRVWZ SICEELTL
AN

STEP 1: BT ot AL > HER SR EFEAETY - ATV b &
shm _openZ7 A4 77 VA —F L DOOHE L, 7Y =7 FOIERIC
EH LR CARIOETICE Y 7 7 A LR +B o8 2 e L E
7

STEP 2: HHAEY - ATV =7 bOVA XN B RV, fstat(2)
/XTA:~W®@UmL\QEMTW%LK7T4W£L%k
statiiE A (<sys/stat.h>TEFR) ~DRA & DIFEIC L 0 A A
Y - F TV bOYA X LET,
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F 7T xr OV A Xidstat HEEEROst_sizeffilkoO FIZIR S U
FT, A7V MIHHET D7 7 & AFFAlIXst_modesfHEikd H1
RSN ET, fstat@UCBE T 2 TR RITRIET DV AT A - =
Za T VONR—=TUESBLTIIZEND,

STEP 3: mmapDIFEH L, BEOSTEP 1THRIG L7 7 7 A ARtk &
V. IrEAOEET RUREMO—BELGAEY - TV =7
MI=y BT LETRV AT La—LOfHE TAEY) - o E
VT BEBBLTLLIEEW),

shm_open/v—F > OF|H

shm_open(3) V—F %, RO Lt/ v ZADOPOSIXEG AEY -« A7V =27 bR, B
XA TV s b T 7 A NERTREROMNL A FRETY, 7 a2 & X3k CTftruncate(2),
fstat(2), mmap(Q) & MO L THEAEY - AT V=7 N ERHT S 720HIZshm_openndik L
7 7 ANRRTEENEST, TR ARKEAETY ATV FEERLEE, thoTat
ZEHFAEY AT V7 b Eshm_openDIFOH L, R CA4RIOEBEICL D 7 7 A itk
THEIOBER & ML T2 Z E B ATREIC /2 0 5,

WHERAEY AT V=7 PHEREINE, HHEAE) - ATV MNOET — XX
munmap(2), exec(2), exit)DIFFRH L, BEL LoD 7 1 ZXhshm_unlink(3)Z FEFOMH L T
HEHEAEY - AT V=7 FOAFTEEIRT 22 LICEVBETOT B ART L RAZEM LILH 2
EY - ATV MOy B T RAIRT 2 ETEY £7, BiLWOT AT AZFED L%
I WHEAEY - ATV PHEOARTBARTIESH Y EEA,

S

#include <sys/types.h>
#include <sys/mman.h>

int shm_open(const char *name, int oflag, mode_t mode);
FIEIILUTO LS ICERSNET

name HHEAEY - ATV x7 NOARTEIRET HNULL T 5 305510
AV H, ZOLFHNTIKR2B5LFACHIPR D ATREMEN H D = &
WIHEBELTL &Y, ZHIZEEORT v v a(DXTFEEDDH T &
DAGETT N, BPICAT v v a XFEEDTUINTERFAL, 20
AENET 7 AV« VAT LD TIERNWZ LITHER LT EE
W RIHD AT v v 2 BBEDIEET 4 L7 b b ARTOMRICE
A KIE LEHA(shared_obj &shared_objidlil—D4RTE LT
RIRLET), & LPOSIXA v 4 —T =2— 2% HR—1+FT5H5D%
VAT AMIBHETE L a— RaEETLWEEZXTWDLOTHILL,
name (I A7 v a2 WFETHROHZ & 2R L £,

oflag UTDE y kDL BEGE U B EE,

O_RDONLY & O_RDWRIIM HHEft ey b THY, Ebbhh—k
BRESNTVDLILERH D LIZHEBE LTI,
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O_RDONLY HHEATY ATV FEGAROEATEH
—7LET,
O_RDWR HEHEAEY - AT Vs baemAEERHICA—

ToLEd, HEATY - ATV 27 MEAER
T 5 7 1 A dftruncate(Q)OFFONH LIZ L -
TEOV A RERETEZDHEIIHIICTHEDICTE
AL TH =T LTI 67N &I
HERELTLEEN,

O_CREAT FAE LR WIS, name TIRE SHh-df A%
V- FT7 V=7 NeERLET, AEY - 47
Vxl hO2—PF—IDIIFFOH L7 ak 2D
Bz —PF—IDICRESN, ZD7NL—7ID
IIFEON L7 7 et 20 HFR e 70— IDICEE
E L., mode SlEIC K VIBESINZFAIE v |k
DEEINET,

name CIEEIN=HAEAETY - A7 V=7 b
NIFIET D84, O EXCLZ BmyE L TRl &
NTWBHLAME, BEE S 7-O_CREATIZEN
NHYEHRA,

O_EXCL % LO_CREAT3FRE S4lhame THEE I 7z
HEHEAEY - AT V=7 VRHFETDIHE.
shm_openiZ &L £9, O_CREATHMEE &
NERWEAIE, 2oty MIERERET,

O_TRUNC HLAT Vs FRFEL, BiAhEEHICA—
T ENEYA . name THRESN-LH A E
V- 37V FoRSIFEaIZYFEED LR
FT, FiEELEEAEY - F T V=V FOE
— RFEIEEINEHA,

mode OB EHiZname THRESWEEEATY - A7V =7 FOFFA]
'y FABRESNIZEEE : ok A0 T 7 AL - T— FIER~ A
JICRESNTZE Yy NI AT) - A7 V=27 bOE—R(FERD
KiiZumask(2) £ chmod(2)®man~<—Y 22 L TL & W)
TZ V7 ENET, b Lmode [ZFFATE Y RSO E Y ERREIN
TWAGA, ThbirERasnEd, FAE) - A7 V=7 b %
B LTV AIEDL, 7 at AImode Bl1Ea5E LE T,

H LI L2SERED L7284, shm_openidZ A AR uodG AT - 7V =7 b aAER
L. MO LT e R L TAH—F 2 LTWARNWT 7 A VB FA2IR L E7,
FD_CLOEXECY 7 A VR F7 T I3 LW T 7 A LB TF DO 0ICRESH, 2075 71%
HEAEY - ATV NEWAT 27 7 A NG Hexec(2)> AT A a— /L (Eiz b IERIE
fentl2) DT AT L s v =2 T ADOR=VEZRLTKEEV)DET T/ n—XEN5 T &%
ALET,

ROE-LT= T —NRAE L2 2R, errnold— I —Z R EOICRESNET, BETD
WREMEOHDETZT—DF A TDY A MIOWTIEshm_open(@)Dman— Y 2B L T ZE
U,
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shm_unlink/v—5F > D% H

shm_unlink @)L —F UFMFOH L7 m ARG AEY - A7 V7 FOLRIZHIBRT S 2
LEFRLET, bLIDUEOT o ARMORH LERATHAEATY - A7) NI~V y
BT ENTT RURAZERO—E%2 A LT A%4E, shm_unlink 239 w54 RTITHIR S 0
FIR, LEAEY - ATV NOFOT = IIRED T R EART B T LA T V=)
FEHIBT 2 ETHIRENERA, b L7 HE 2P munmap(2), exec(2), exit(2) & MO L 7= 3%
A, v ECZIRHEIRENRET,

B

#include <sys/types.h>
#include <sys/mman.h>

int shm_unlink(const char *name);
FIEIILUTO LS ICERSNET -

name BT G AEY « T 7 V=7 M ETRET ANULL TR D 5 CF
FIDRA &y ZOLTHNTIK255CTIHIR S5 FATREME N B 5
ZEIEBELTKEE Y, ZNIZEIEOAT v 2 (N LFEED D
ZEMARETT N, BPICAT vy aLFEEDTUIWVIT EEA,
ZDARNE T 7 AN « VAT AO—ETIERN LITER LT
SV REHD AT v v a bBUEDIERET 4 L7 b bARTOMRIC
W KIE L EH A (shared_obj& shared_objix[Al—D4RiE LT
FERLET), HLPOSIXA v & —T 2—RA&EHVR—F TH5H5DH
VAT LAIBHETE D2 — REEZZNEBEZITNDHIDTHILL,
name 325 v a XFETHD D Z L AHERLET,

R EoIEshm_unlink OERNHH LSERBI L7 Z L 2R LET, BRVME-LIZ T —NRAELEZZ &
ZRLET, errmoli=7 — %2 7RI 72DICRESNET, BETHARRMEOH LT —DF A
T DY A MZOWTiEshm_unlink@)Oman<*—T 22 L TSV, b LT —RNRAEL
itr. shm_unlink OO LS4 RIS TG AEY - 7027 MEETELERA,

System VitH A E Y

HEAEVF2OLUEOT B AN AT DD ZOFIIENSN WD T —X 254252
LEMREICLET, ZEHEDIEA T Y T RV AZERMA~DT 7 B AOREETFAITHZ LI
LoTiThbiEd, ZOHFIFERS—ATHEEL, TUIN—FU = TIREFEO AT Y EFB L7
nET,

7' AR ANCshmget(2) v A7 A a— L E S THA AT VSR EER L E7, 1ERICE
L, 7atwAZHa A€ U EEO T DICERRBIET 2R E LT, 4 X% 1 N CTRE
L, HHEAE Y EEZSRENGEAI ) TRHET L IICHEET D2 EBNAHETT,

HLAEVHEENSREMN L LTHREESNATWRWEE, BEREMEF 2 othoeTo s m
BRI AV HMOFTEARY | EFES AR TRETT,

VAT A EOHAF A E Y fEgIE/proc/sysvipe/shm 7 7 A LB L O-mA T v a VEFEH LT
ipcs@) &ML TR ZENTEET,
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HH ATV OEIE, shmatQ)(GEA A £ U OFEA) EshmdtQ)(GEF A€ Y OBE)IX, HfH AE
VAE L CHATT D ENARETT, b LB ARN = v a2 L TWAEA.
shmatiZz 7 a -t ARG A VERICHAT D Z L2 LET, Z0O%, FFrl S CHay
FITEXIALDAEEIZZR Y £9°, shmdtiZ 7 e 203488 2= V@R S50 5 = L 230
LET, TORME, HHAE Y HEE~OHRAEE OWEBEZ RKWET,

L A ) EIROKRYOFAENERE L. shmctl(2)3 AT L a— L &> To 7 at 2~FF
FHEE ST D2 ENARETT, L L, BRESHIBREN D, b LI AT AR S
HETERENTZT o AIEREOEE LRV ES, = v araiFotho 7o 2L,
shmetlS 27 A3 —/L 2o THA AT U IR EOMOBIER FITT 5 2 LA ARETT,

7'ut A dshmbind(2)> A7 A2 — V&5 TIHOAE J fHIEA~IAG A Y fEkAE N1 R 5
ZLRERETY, shmbinds A7 A a—/ L OEEMIE THA AV S 1/0ZERI~ 1 > K] &
JvaruEsZRLTIIEEN,

WRZ v 77 ML > CTHAFE ATV OFAERFICT D720, shmdefine(l) & FFEh 5 =2 —F
A VT a BRI ES, Zoa—7 4 U7 4 OFMAFIEL Tshmdefine=—7 ¢ V7 1) THit
B TWwET, HAEVFEBROEREDEAEY O—H~DONA » RERWT 5720,
shmconfig(l) LMEEINL2—T 4 VT 4 biRtENES, Z0a—F 1 VT 1 OFHFIEIL
shmeonfig=z <> K] TSN TWET,

HH AE Y OF| A
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T at A0 AE Y EHIEREERAS— A LICFELET, HICAXL—FT 47 - VAT LN
WAFET Dl 2 O AE U HERO 2 B —RN127EFHFEELETS,

AV OIEPBEE SN DN =— 7 IZHB S iz 3 2 € U I & T — X BERBSER S
LMEND O ET, (ERR SN oo =—7 ZFkAl 7133 A £ U #AI7-(shmid) & FEEEHL, 2
RIGT DT — A G R AT T D, EREFBRIIZ0ICHHAINET, BFEOT 7 & AHIRE
S LT, ZOMBFIZT AT LANOED T v ACHLFIHATHE T,

FIH ATV EBEHICUTRAT =2 fERICEEFRET,

o fES—IvTar

o FEHA X

o BT RALRRERT (WETRT LDTZDHTZIFITEH)
o RRICEMEAFATLTZPID

o {ERE DPID

o BEMAL WL TR0

o EBBITHEG L7t

G0 0 B L7 R

et
IR E LR
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KST B IA ATV FEIRT — 2 & Rshmid_dsOE T, K33IRT A U AN—EHET,

X|3-3 shmid_ds #&EDES

//' struct shmid_ds { ‘\\

struct ipc_perm shm_perm; /* operation perms */
int shm_segsz; /* size of segment (bytes) */
time_t shm_atime; /* last attach time */
time_t shm_dtime; /* last detach time */
time_t shm_ctime; /* last change time */
unsigned short shm_cpid; /* pid of creator */
unsigned short shm_lpid; /* pid of last operator */
\\\7 short shm_nattch; /* no. of current attaches */ 4//
}:

HF A E Y fEEOT —FEERshmid_dsfHOCERET — X BEROEFRIT, <sys/shm.h>~v
X7 7ANOFZHY F£T,

Z OEEIRDshm_permA N7 7 L— k LCipe_permZz{f 9 Z LICIER LT E &V,
IPCHRED 7= T ipe_permT — Z HERIZ £ TR U T, Zid<syslipc.h>~v &7 7 A4 )LD
FlZdH Y £9,

shmget(2)> A7 b a— /L322 oD E % FAT -

o HLWHEAEVHBTZ2EE L, fcdT 28 A€ Y #EET — X HEREFER L ET
o ST HIH AT Y ET — X E R Ao CWABEEFEDIE A Vil F4R L £

FITEND X A7 1T, shmgety AT b a— LT key FIHOMEIC L > TIRESNET,

key IR L7848, & L<IiEftok I 7 —F o O HIC X v Ak L7854 5 2 L RABET
T, ftok 7 —F AR ST AL LB T A R— R T EF—E AR L E T, ftokEE
AT22LT, 22— X %2322 ERAREIC/RD . NALICEETL Y 7 A L~DT
72 AR THF—~D2—F—D7 7 Z AHIBENRFAREE 720 5, b LHFE T 2 X720 03ME
FRER ¥ — &R L2 WGA ., flokZfHT2 22 HERLET, 2OV TA—F UL TO L
ITHEINET,
key_t ftok( path_name, id)

path_name SIEUIMFEO LIL 7 v AR THLMAFD T 7 A NWDIRAZLORA o H &g
ELET, id SR r RV —T 2 MBI ET 2 XTERE LET, ftokitfiEs

Nicpath_name &id 1IZFES< F—2RE L ET, ftokdf HIZBIT 28 ®iEftok(3)man~<—
CORTREINET,

t Lkey MBEICBEAFOIH A€ VB TIZEA SN T 59 shmfly  (ZIPC_CREATY 7 V3 E &

IWTWAES . LW TFIZS AT L « Fa—=u 7 - NFGA—BEB2 WS TER S
I A ) fEI T — AR L IR SN E T,
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7F A ~X— | « F—(IPC_PRIVATE) & LTHILNTWAHIENE T Dkey ZIET 572D
HIFEL, TT7A =] « F—ZEEINME, FrLshmid (VAT L - Fa—=v7 - 37
A—BEBRI2NRY | WITIER SN2 A Y kT — 2 sk & — IR S E T,
ipcs(8)=~» Ridshmid D7z Dkey 7 4 —/ RiF&TEr TFRRLET,

H LIEE Shvizkey Oshmid BNFEET B854, BEFOshmid OfENE S ET, b LEEFOshmid
2T HENENES . #Hlf#l 2~ FIPC_EXCL) X3 AT &= —/LZJE & Sshmflg 513
WHREGRE)T 5 Z ENARETT,

B LWHE 2 £ U SEEMERL Sz ishmgetZ o — L L= 7 o v A XpiEENERE & 720, <
NI U TR 4 2 7 — 2SI SE 4, FTAMITEFE IND /REMEN & 0 928,

B &N 7 o RTFIHEREDOEETHD I 2R A TEBWTLEEW( Tshmetly 27 4
a—)u| EZRRLTLEEW), T 2TV EROEREIZZENO T DR OEE—I v v

aVBIRELET,

—HFR SNz =— 7 gy A ) T — SR OMER S5 £, shmbind, shmetl, 3
AT Y EE(shmop) SR ATRE S 72 0 £47,

shmbind> A7 Aa—d, IOAE Y O—FIZiA AT Y fHlE A > FT5Z LR A[RET
T, VAT A )LOFEMIL T35E A E VEEZINOZER~NA U R 87 v a 23R LTL
7ZE0,

shmctlQ)T AT L a— /WEILL FOFIETHE A B UEEEEZHIET 5 L2 LET,

o IH AT VHEBICED LT —ZHEEROIS (IPC_STAT)

o HFAEVHEBABENS—I vy a DR (IPC_SET)

o ST HIAE AT YT — A RER L LICA N —T 4 Y VAT ALY EEDIA A
£ U fE A HIER (IPC_RMID)

o AEV LOIFAEYHEEDOR v (SHM_LOCK)

o IEHAFTVHEEEDOT 1 v~ (SHM_UNLOCK)

shmctly 25 A3 — )L OFEMT Tshmetls A F Aa—u)] 73 AR LTLEI N,

HAH AV FEIRERIE(shmop) XA A E U RO S & 3BTRS ILE T, shmat & shmdtix
FNSDEIEDE 2 D= DI S E9 (shmat & shmdts 25 52—/ L DF#IE Tshmatds &
Wshmdt> 27 La—)L] B7 a2 RLTLLEEWN),

shmdefine(1) £ shmconfig(l)=—7 « U 7 1 33F A €V fHik 2 (B35 2 E 3 AlgE/AR Z &1
HETDHZLEEETT, INbL02—F 4 VT 4 ICBT2EHRIL HEEAEY - 2—FT 4 U7
4] B varEasRLTEEn,
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shmgetv’ A7 L a—)v
shmget(2)i3# LW A 2 € U R 2 1 - 3B o A £ VU k2 R E L £ 9,

A¥ 7 g Tldshmgety A7 Aa— V&G LET, X072 E#RIZshmget (2)man~
—VEZRLTLZEN, ZOFCHLOERZHHL TWD e 7T A,
README.shmget.txt WIZIEE 7L H D= A v k&3
lusr/share/doc/ccur/examples/shmget.c CH. DI 5 Z L 3 A[EETT,

S

#include <sys/ipc.h>
#include <sys/shm.h>

int shmget (key_t key, size_t size, int shmflg);

FioETOAL LI NA— R T A NiE, A —F 4 7« 2T ADlusrlincludet 7 F 4 L
7 RUIZHY ET,

key t Id~v & —7 7 A JL<bits/sysitypes.h>D H CEKAZT 5 =il typedefil k> TE
BENTWET(Z D~y F—T 7 A )Lid<sysltypes.h>HEHICEENTWET), EHEKT L
BRI ZDVAT A — AN HIRISDEHIL, key OEICHHET 23H A€ Y sEGERA 7
(shmid) T (shmid [ZAED TH4AE Y OFIF] £27 v a VN THRBSATOET), KL
75E . NRE S errnolZ RO BRI 2 i 5 A ENSHE SN, -1 BESNET,

e AE Y F— ZREEEICHST B8 Lvshmid (3L T OSFIZISTHEEMS T B A ITER S
nE4,

e key 7 IPC_PRIVATE
o HF AT F— GRS T Dshmid 23FEFE L 72V key . A>Dshmflg & IPC_CREAT D
PRSP 2 TR

shmflg fEDOAE Y -

o fililza~ RN (7T77)
o fES—IvTarv

flil =~ R3dH 6 COERSNITERTY, U FORlHl= <~ Fidshmgets 27 L =—1
I S 4L, <syslipc.h>~v & —7 7 A LINERIZE £ D <bitslipc.h>~> ¥ —7 7 A LRI
ERINTHET,

IPC_CREAT Bl s Ay MEERT 2RI ET, b LEASIE
WA, shmgetizkey ([T 587 A2 ok, 727 & 27
DR, BT AL MTWEE~Y— 7 B2 L 2B LET,

IPC_EXCL IPC_CREAT & —f DL, 8 Shvickey (kST 2FAEY
WA FBABEICTFEEL TV AHA. ZOVAT Aa— It T —%5]
FRIULET, ThITH LW (=—2 ) F 22 TSR T
BRRCZIT RS2 BEZXTLESI 2D T u AT DICLE
T,
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N=I v va BEIa—WY— IV —7 ZTOMOEHIZHEARY [EXALEEEZERLE

_é—

BRI — S v o 3 o RO @EEECR Y AR L

#3-2 XFEAETVEBER—Iv gy a—F

BEN—Iyvay SIESKIE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

BAEOMIZ, BEETIHERES—2 v a v OOIC8EREZEMD LIy hEA O
fck-oThERENES, s, b L TReadby User] & [Read/Write by Others] # %R &Eh
7234, 22— ROfiE1%00406 (004004-00006) & 72 0 £9-, <sys/shm.h>DHZH 5 EFHRSHM_R &
SHM WITFTEE DDA EENR— v a VEERTAZOIHERT S Z LN ARETT,

shmflg fEIEX. 77 V4R &8 DBENN— v a UMlZd2 —FICHER L CHEICHRTET S Z &

MARETT

5
shmid = shmget (key, size, (IPC_CREAT | 0400));
shmid = shmget (key, size, (IPC_CREAT |

IPC_EXCL | 0400));

LT OfEIE<sys/shmh>OF TEZRINTHWET, TNOHOEEBZ 5 & FICIINOFRRE & 72

nET,
SHMMNI WO THRIHATREZe 2 = — 7 72 35 2 £ Y fiEdsk (shmids) O e K%k
SHMMIN /N A ) fE Y A X
SHMMAX R A ) fE YA R
SHMALL RIFEAEY « =T

HAAEVHBRED U 2 MILUTOA T a o HIZ L Vipes@)a~ > RTHRAT S Z &N

FRETY, FEMIImanX—T A BB L T &,

ipcs -m -l

REOBIET 27 — X HIEROYHLE L ORE D= T — 4D\ Tikshmget(2) dman~<—

TVEZRLTIIZE,
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shmctlz? A7 A a—)u
shmctl(2)iZ3EA A E V OB EL EIT T S 72Dl SN ET,

AKt7 g Tidshmetly A7 L a— L &2# LEd, & ICEER SR IZshmetl(2)Oman~
—VEZRLTIES Y, ZONUCHLOEHEZHH L TWD 71 7 J A1,
README.shmctlixtNIZ#ffE Sz < oax o ke
/usr/share/doc/ccur/examples/shmctl.c TR DI 5 Z LW H[EETT,

S

#include <sys/ipc.h>
#include <sys/shm.h>

int shmectl (int shmid, int cmd, struct shmid_ds *buf);

FioETOAL LI NA— R T A NiE, A —F 4 7« 2T ADlusrlincludet 7 F 4 L
7 RUIZHY ET,

shmctls 27 b a—/WZIEFEK T T, U T-1OBHE KL £,

shmid Z#iIshmgets A7 A3 — % ffi o THERR S L2 A B 72 A CIE 2 WIS E ¢ 7o i v s
D kA,

cmd BIEIZLL T OEOWT AN E R 5,
IPC_STAT € SN 7zshmid (ZxGT DT — X &R, KA > Zbuf 12X->T

fBEUREN 22— =X E ) EMOT —ZEEEOLTT 2 G AT
—Z AfEWAZRLET, [Read) FFA34# T,

IPC_SET FRE & vizicshmid *IST 2 H 8= —¥ —IDE 7 v—7ID, /3—
Ty va VEBEERELET,

IPC_RMID B SN zshmid & HizFNicxtisd 37 — 2GR a2 IR L £
kS

SHM_LOCK HHEAETVEEOAT v 7 %BEET, 2—F—Fa v 7 BNEHIC

polth, TIETHIEE2ETAEOR—VHL 74—V b T HH4HE
N ET, 7RI OBEEFETT 2O A— S —2—F
% L < IZCAP_IPC_LOCKHE[R Z > TV DB MERH D 3,

SHM_UNLOCK AEUNGEEAFTVERE T ey 7 LET, 7rER T2 0H
VEZETT LD A——a2—F§ L < IZCAP_IPC_LOCKHER %
FFo TV DAMERH D £7,

NOTE
msgctl(2)¥— & 2 IZIPC_INFO, SHM_STAT, SHM_INFO= <= > K& ¥
—hLFET, LL, ZhbDa<wr KiXipes(@)=2—7 1 VT 4 CTfEH

TLHEDEFICEREINTWLOT, ZRb0a~vy RIZ2OWTORHA
EHY FHEA,
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IPC_SETF72iZIPC_RMIDflfHl o~ o REFEATT D728, 7u & AFTLLFOSRME 1oL L/
LTWiFEen 84,

o HZN7:OWNER®D = — —ID% T
o  AH%72CREATORD o —H#—IDZFT A
° X*—-/\o*—‘:L*—"HE"—‘

e CAP_SYS ADMINZ — St U 5 ¢ A

HH A U MEEIE, -m shmid(FEA # € Y %A 1) & 72 13-M shmkey(H i3~ 2 58I D % —) 4
a VREICL Diperm(B) 2~ FOFIHTHIBRS LD FIREME S H D Z LITHEE L T &V,

Zoavy REMAT LD, 7rEAFIPC_RMID filffla~y ROETICHE L 2D 0 LA

CHEMRZF > TWAMERH Y £F, Zoa<r FOMHIZE L THEZR S E#RIZiperm(8)?man
N=UEZRLTIIES N,

HH A E Y FERZ /OB~ ALV K

shmgetDF|] A

3-22

RedHawk LinuxiZ3LA A € Y fHIK A 1/OZER DO —EI A » KT Z EMAEETT, £ 95729
DOFIEFLLTF 7220 F97,

1. 4 A E U EREER (shmget(2)).

2. PCIBAR AF ¥ « L—F U & L CIOBEKROWILT KL 2 % Hifs

3. HEEREINOAEVIT/NA L K (shmbind(2)).

4,  fEEEZ 2 — P —OfAET FLRAZEMICHES (shmat(2)).

av Y RFLAULT, shmeonfig(l)=—7 « U 7 o« 1334 A€ VA ER LT, 2 a PP A
FEYSSNA Y RTHEDICHEAT2 2 ENARETT, il A XAEY ca2—FT 4V T 1] &
JvarEsBRLTIEIN,

shmatEshmdtDO v AT La— V2RI Eicky, ATV HEKE 22— —DRET F
VAZEMEORAERBIODBER AR e 5, TNHD AT Aa— O HFIEIL [shmat
BIXUOshmdty 2T sa—)v) OPFCiRHENTWET,

shmget(2)> 27 b a—/LWFf A E VKA ER T 5 72 OICHEPNCHFERH S E T, FFOHL
DIEFHETIZ Lo T, size A FNOIH AE Y FIENSVER S, FIROBN 7RI NET,

VOZERIIZ /A 2 K L72 I, UKD Y A ZIIPCIBARA ¥ v o+ b= F L &l LTG5 =
LVATRETY . (bar_scan_open(3)& B L T 7Z& )

shmgetOFEHICET 22 ToOFERIT Tshmgety 27 Lz —/L ] OFTRELSNET,



shmbind ®F| A

YTNE LA 7t R

g A ) fEZ B2, shmbind(2)3 AT b 2 — /L %4l > THOZEM DO —HEIC E N & /31
K422 ENAEETT, ZOMFOH LIZ, /— hE7ZIXCAP_SYS_RAWIO DHERZE R~ T\ %
VERH D Z EICERLTLLEEN,

shmbind|IHKYID 7 7 AREIRA~FEAT DRNFEREEIN D HERH Y £, ZOH%,
shmat() &/ L CREBA~FA T 5720, MO LT 7 at ADOEET N AL/ EHHET LA
ZEMDO—FIC~ v Vo 7 R BEANAER L £9,

VOZERI D —IIE, E DB T R LRI LOWIH S 7237 A F U IR0 Y1 XL > TE#R
NWET, BT RLAEFR—Y - Ry F U ERB)ICHI A 2 0ERH Y 9, A A€V 6K
DY A XiFshmgetDFFOH LIS T %size SIEIC L O fESL SN E T, H L102431 hoodk

A U EZVERR L, B2 0E, BHAAALE0x2000000 (16143 R) THELA £ Y O—#f~/3A > K
LiZWi4a, WA T U OBRESIE A £ U AZE0x20000007%° 50x2000BFF 2 &te = & 1272 0 %
T

TNA ZAHOHERT RLRZT AT ANON— R = T EERFRTEDLLRREENH D Z LI
FEELTLIESN, MEICT A AT 50T R 2%PCIBAR AF% ¥ L Lb—F
VEMSTREGTALERH Y £9, bar_scan_open(3)DOman<— T E B L T 72 &0,
shmbind Z MO § 72 DI B & SNDHERIZLLTFO B0 T,

int shmbind(int shmid, unsigned long paddr)

SIEFLTOL I ICERSNET

shmid MBEEAE Y O—F~SA R UTZWIHE A E U SEIR O
paddr FRE LAY 2 A RLEWAE ) OFIHEHET L
2

shmati KL Rshmdt> A5 A a—)u

I ATV EIEO T AT s a—/bshmat& shmdtid, O L7 v ADT KL RAZE/M~HA
AEVHEBOMER L ODEEZ T 572bIcA SN ET, A&7 3 vidshmatE shmdto v 2
FTha—LEBH L ET, FRLEMARERIIshmop(2)dman— 2B R LTS EWN, 2
NHORERHE LOFERZHI L CWD 7 r 77 Ak, README.shmop.txtWIZ#fIniz£<
D= A b &k jusr/share/doc/ccur/examples/shmop.c TR % Z &L N ATHET T,

B

#include <sys/types.h>
#include <sys/shm.h>

void *shmat (int shmid, const void *shmaddr, int shmflg);
int shmdt (const void *shmaddr);

EEROETHODAL LI N— KT 7 AL, AR —TF 4 7 « AT ADlusrlincludeY 75 1 L
7 rUIZHY F7,
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HFHAE ) FHHOME

shmaty 27 & =2 —/Lidshmid THESNZFFERH L7 aE X077 FURAZERIZIEE AE U HE
WERKEGLET, ZNEXTFINORAS VA EEZRELET, EFEKT TEOMEE T ok 233404 2
FUHEICHEA SN TV AT Y DT RLRIZRY | RBERIER-1E 720 £9,

shmid S A 272 A TR WERE TR ITIER Y T8 A, ZHUTEHROshmgety 27 L=
— B o TERENTHWDMERH Y 77,

shmaddr 51#&shmaty A7 A a— L ~EFTEREr b L F2—V—fHELTDHI ENAHET
T, bLENBNEBuDIE, AL —F 4 7 « VAT AIEAE ATV EESEESNET R
2AEBRONET, b LENRZ—VP—IBEDOHE, TOT RLRAIT a7 7 AD7T KL AZERND
B _R—=VERT FLATHAIMERD Y £, LUTICIBART R L 2O Z2F7R LE
T

0xc00c0000
0xc00e0000
0xc0100000
0xc0120000

AR —=FT 4T« VAT LAINT RLAZBESZ & A2FAT5Z LIt m g4,

shmfly 5l%¥iZshmaty 27 A = —/L~SHM_RND(] ¥ ¥ C)°SHM_RDONLY (%t 4 Ht » B /H)~
T EETEODIERSET,

A E ) B O5BE
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HEAEY ca2—FT 4T 4

RedHawk LinuxiZ3tH A € U IROFHEEFEZIZT 52502 —7 0 VT ¢ L E T,
shmdefine(1)=—7 4 V7 4 1IWAE 7 mE ARERT 5128 EodF A€V sk 4 Ek 45 =
EBSATRETT, shmeonfig(l)=~ > RIZHAE A€V SEIHZIER L, WEEAEY O—F~S1
R 52 LMARETT, ZNbD2—7 4 VT 41 XZ0HDOE s v a U THIALET,

shmdefinexr—7 4 V7 4

shmdefinex—5 4 U5 4 13— HOWHFE 7 a v 2An4LH 2 OFIHEZ2BESITT 52 DICKRE
INE LT, BlIZ1OU oG ARV HEEA MR T 28O T 0 I AR3bo7 LTH, 1
FiFa—7 4 V7 4 20T 2 EBMETT, shmdefineldY —A «+ 477 b 774
NSV TTDHUBEOHDLAT VeI b T7ANEERT DD, V73 HLENIHERHT
VERH Y FT,

RedHawk Linux> A7 A ECTHEITT 57 v 27 7 AHIZshmdefinelZBLEGNU C, Fortran, Ada= >
234 F(gce, g77 GNAT) TEMEL 7,

Zoa—F 4 VT 4 OFEFAICEET B3I, Quick Reference for shmdefine (3233 5-0898010) &
shmdefine(1)®man~<—YZZM L T 2 &0y,

shmconfiga~> F

shmconfig(1) =~ > FIAHFE D — Tk 5 34 A E U GsA IERR L, $5EI0 A & U D—
NMEBICASA U RT D22 LET,

a~< 2 RO :

/usr/bin/shmconfig -i DEVSTR

lusr/bin/shmconfig -b BARSTR [-s SIZE] [-g GROUP] [-m MODE] [-u USER]
{key | -t FNAME}

lusr/bin/shmconfig -s SIZE [-p ADDR] [-g GROUP] [-m MODE] [-u USER]
{key | -t FNAME}

A 2 E U BEIRAE D B THNUMAAEY - RY —CBT A EHRIC OV TIE, 108 E 721
shmconfig(1)®man<—T &2 BR L T 72 &0,

F 7 a IFEIZITHBHAL TV ET,
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#3-3 shmconfig(l) a~» KX 7 g v

Option

Description

--info=DEVSTR, -i DEVSTR

--bind=BARSTR, -b BARSTR

--size=SIZE, -s SIZE

--physical=ADDR, -p ADDR

--user=USER, -u USER
--group=GROUP, -g GROUP

--mode=MODE, -m MODE

--help, -h

--version, -v

PITF CHERR SLADEVSTR 1% v F L TWAET A
A LEDOK AT Y BB 5 F®RE T

vendor_id:device_id

—bind #9425 L ZICIBH £, DEVSTR EOE#HR
IZB L CTiE-bindZ & L T 72 &0,

HAHFEA~NA R T 572012 A F U NOIORENL & 4
ELET, BARSTR IFLL F TR S E 7,

vendor_id:device_id:bar_no[:dev_no]

vendor_id & device_id (IN— R =7 « T3 R &K
EL. BE2ODI6HER D% = m o TRE)> TRL
F9°(# 8086:100f), N> HF —D~v==T )L,
lusr/share/hwdata/pci.ids. Ispci—-ns &V BG4+ 2% 2
EWFRETY, TN DIDEIRET DI, BEEHRE“0X”
L E L LE T (I 0x8086:0x100f), %k [HA] %
ZHLTLIES,

bar_no iINA V' T AFVHERERELET, 2D
EEBRET DI A7y a v 2R LETHE AR
“Region bar_no: Memory at...” *F/RENET), AFE
USRS B S T B 2 ENAEEETY,

dev_no 1IfEE, XX —IDET A RAIDR~V v F L
TV AEHDOR— N ZHA T 57O FICHET
T, ZOMERET A0 4 Ty a2 EHLE
9 (H/11%“Logical device: dev_no:” &FRENET),

IOATva v ERAT IO —Y—T
CAP_SYS RAWIOHE[R %> TV D MENRH D 3,
NA N TSROV A XEFRE L E T, -bindiZS%HE TIX
2, T HNVMIETO AT fEETT,

I 2 S RTHWERIOAE Y O—EDBRBT R L
AL LTCADDR ZIEELET, ZOF4 7 a3 U i3BELE
SNELZDOT, ~-bindZfEHLTIEEN, ZoF
TvavEERT DIl — X
CAP_SYS_RAWIOHER A i > TV D MERH Y £77,
HEAERVEETAE O /A A ERRELET,
FEIA~D I N—TT 7 v A WRT 5 I N— L%
FBELET,
HHAFVERA~ADT 7 B R EHWT 53— v g
YOy hELTmode B 8ELET, N—Ivia
VERET D OICSHEREEHTALERLH D F
7

FIRAIREZR AT v a v EERFIEIC O TR L E
7

av L RONR—V g U EAIELET,
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lprock/sys7 7 ANV AT AIZDa~vy REFHT 720U RENTWDAIRERS Y
iﬁ—o

SHEIC L VIRESNTZEROY A XL, FIIREINDE T —ZDOF A XL —FH L TNWDHHME
NHDHZEIWCEETAHZ LIFEETYT, b LshmdefineMEA SN TWBEES. oY1 X
FEHEEAEV DM THLLEFEINTOLIEHOYA XL —FH L THWEHILERHY 3, £V
KERY A ZAORTE THHEE L £ (shmdefinelc 4 2 1EHi%.  shmdefiner—7 1 U T 1 |
EZBLTLLIZEN),

a— P L FN— AT A AR L. TR A= v a U ERET DT
DIZ-u,-g, MmA T a VERETDIZILEHRELET, L LIBEINR TV RWEA, EikoT
T AN hOZ—F—IDB IO N—TIDIZFN S DOFTHEHE T, T 7 4/ hOF— Ki30644T
j‘o

key B13i3dEA AV EIAIC=— V=R L3 F 2R LET, ZO#BIHi38EEs L<
WEBEAF 7 7 A NV SRS DIEMEN 72 AL TR E T 5 T EWAIRETT, N ALFRPEEME S 2 E,
ftok(key,0) lIshmgetR)a— /L D=OIZF—L bR T A —2 L L THEHAINET,

—tmpfs=FNAME / -t ENAME 133 — Db 1) 12tmpfs 7 7 A LY 25 AD 7 7 A M FR & H5 e
LIDIERATHZ ENARETT, U, -g, mMA 7T a VLI OEROT 7 A VBREERED L
KBEEFTLDIEHT 22 ENAEETT,

shmconfigNFAT N A K, WEOT —Z Mk & A A8 U SIBI3HEE S io ¥ —1ckt L T
RS, b L-pA 7 a2 %HE. 16 AE Y HEBIII0A T Y OB 25 s
NA U RENRET,

shmconfig TIERR S V72 e A E U SHIRA~D T 7 B 2T 5728, 7' ZTFI OB % B
BT 57 OITHRMIZShmget Q) MO T HERH O F3, Z OFAIFI3A A £ Y kA BAE
THMD Y AT ha—/LTHEIZRY £, shmgetOAARKIZLL T D LY TT,

int shmget(key, size, 0)

key OfEixshmconfig CHE &izkey OEIC L > TIRESNET, b Lkey OENIEEKZ -7
B, T OEHEIIshmgetDIFOH L Ckey IZHESNDMLERH Y 9, b Lkey OfEH/ (X
ARIZ o726 shmgetDFFONH L Ckey IZH7E Lo S AL BRI LS B A ST 5729
WZHRANCftok 7 N —F VB FERNHTHLERSH Y £9°, SALAHNLF—~EETH L X
shmconfigidid 723F v Oftok ZFFOH 728, ftokOIEFOH LICE T 5id 518X r Th
DMBENGHD I EICEET DI ENEETY, size OfflEshmeonfigd-s5|3 THE L7=/31 b
BEFELLLTOLERSY 7, LH AT HEHEPEBICERS 2O, Eaofiidflag 515
ELTHRESINET,

shmgetiZB+ 24 X TOFERIL Tshmgets 2T L —)L] ZBB L TL &V, ftokDfE A
HTEiZoWTE, THFE AV OFIH] Lftok@)Dman—Y 2B L TLIZEN, Za— 3L .
VY=L LTS L7201l vy B 7 &z AF Y OFEREZERT 51, shmconfig %
VT 7=diZ/etelinit.dT « L7 b U Ndshmeonfigx 7 U 7 b ~TEBINT 5 Z LKLV AFEH
ThHEELLINBLNERA, £5T5H5Z LT, FWHEATrEARENEHERT L2555
ANCIPCHE — 2 T2 Z &AW alaE & 220 | LE T v AR EOE AN LI L 7o HATICIEA A
TUEREYIEA T YOS REMNT A ERAREL D 3, LLTOFO X S 721748
MLTLIZENY,

/usr/bin/shmconfig -p OxfO0000 -s 0x10000 -u root -g sys -m 0666 key
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ey il

ZDORATIE, RCIMEDOHEE A U S ZIspci(8)F » THERB L, A A U i~ 1 > F
LET, IspcizfHT272DI23NV— FCHIMERHD Z LICERLTLEIY, b LL—
FHERR &2 > TR WA, Jusr/sharelhwdata/ peilids % B CF /3 A4 R(RCIM)Z 4 Z &
WARET, IDDJEIEA Y & —[7 /3 ZADFROIEMNFNZE SN E T, 228 LDT /34 ZIDAE
—TNA AL LTHIFESN TN DR, ENEEAT 050D 572 DICFHIZE S 7= % device_id
Tshmconfig —i& 347 L £ 7,

1.  RCIMAR— K®bus:slot.func #Bl+% RO £ :

# Ispci-v | grep -i rcim
0d:06.0 System peripheral: Concurrent Computer Corp RCIM 11
Realtime Clock ...

2. vendor_id:device_id 5 AZEST 572 OICRCIMABRFE2EH L ET ¢

# Ispci -ns 0d:06.0
0d:06.0 Class 0880: 1542:9260 (rev 01)

3. ZOTNAZDAEY fHEEEAE RO E 9, Ispcildvendor_id:device_id Ofii % HEEHFE” 0X”
72 L O 16HERH 2.(1542:9260) THIA L E47%, shmeonfigid~t— 2 ik 7-(0x1542:0x9260)
ERHELTHILICERELTIES N,

# shmconfig -i 0x1542:0x9260

Region 0: Memory at 8d04000 (non-prefetchable) [size=256]
/proc/bus/pci0/busl13/dev6/fn0/bar0

Region 1: 1/0 ports at 7c00 [size=256]
/proc/bus/pci0/busl13/dev6/fn0/barl

Region 2: Memory at 8d00000 (non-prefetchable) [size=16384]
/proc/bus/pci0/busl13/dev6/fn0/bar2

4, RCIMAEVfEE#2 ~ 1 FLET .
# shmconfig -b 0x1542:0x9260:2 -m 0644 -u me -g mygroup 42

5. VAT A LOIPCIA AE Y AR LE9, physaddr (334> FL7ZHET FL*
%
# L. Bk xT v 73Dshmeonfig iz~ RICE WV HAShET KL x: —84 52
LITHERELTLIZEN,

# cat /proc/sysvipc/shm

key shmid perms size cpid 1lpid nattch uid

gid cuid cgid atime dtime ctime physaddr
42 0 644 16384 1734 0 0 5388

100 0 0 0 0 1087227538 £8d00000
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4
TatR e AV a—YF

A ClIRedHawk Linuxs 2T A FIZBIT 27 ut R « A7V a—1 U OB 2R L E4,
EOLoic7mtR « ATV a—I B RIZFTT L2 AR RET D00 EHY L, POSIXA
Fa—) 7 e WY — B EAHALET,

RedHawk Linux OSOHIC, A7 ¥ 2 — VARERFIERFIC T r® A TT, ArVa—U T
WELRy D a—= 7« R —137at 20EHTT, VAT AL« AFrVa—JF3 7tk
NEITEINDERE L ET, TR T A—F, e A0OME, 22— —FRIZE S
TEEELZRFEL, CPUNT RERZEID B THDIZ IO OB L FERIZCPUT 7 4 =7
4 =EHALET,

AT a—=FIIAODEIR DA a—Y 7 R — 12T VT 4 AN A H
(SCHED_OTHER). 1203y 7 75 R TCPUIZ AR & /3T % 7 1t 2 I(SCHED_RATCH), 2
DIV TNEA L T TV r—a HICEERSSEERY > —(SCHED_FIFO & SCHED_RR) %
BHELES, bR Y V—iF, 43—V D (27 Va—) o F Ry —] 7 aT
PR STV ET,

FI7HNRTIE, ATV a—FFF A by =T V7« RY 2 —DSCHED OTHERZfF\ %
9, SCHED OTHERR U > —Dhd 7 rt 2Tkt L, MG 7 1 & A I 72 B
CPUEHRI T & RITEBNIZAN—T > FERME L LS L §572d, ATV a—F1XFETAHE
27 a e ADOBIE ZBICEMEL 5,

BEEEEAr Y a—1) o 7 a e AEE IS LE R RET D 2 EBNFAEETT, A7
Va—FZRBEEERERAS Y a—Y T R 2T AOEBEE AR L TER L
FHA, BIZMOT o ANFETHRETHLELTH, ZbmWI TAX A AEEELE 0k
AXHICEITARERCPUZ E CIZHER LE T, - T, REIN TN D 7 rE AELEEIZIE LT
T ANEET HEMRIEEEZ T 7Y r— a IRET DS 2 ENAHETY,

UTNEALERREVELE LWV AT ARETIX, T 74NV DRV 2—F OREIFHIIC
MERE L. BEEEE o RIS EL ESNETA, L, UTAEA L - TF ) r—ard
LIV IR X2 A 2 v Tl a7 7Y r— a VOO EEBLRE e 237 VT4
TANIRT TV r—3 a2 OBERNTZSND Z & B RFAET 2ME—DF kT, HEDT v ST A
BIEFIZT X —I=RT ¢ v 7 IRINER 2 TR T D0, BEBLEA S a—Y 7 - KY v
—EZHERATAMNERHY, BT H—I=RAT 4 v I RIGEPLERF A7 (b LI B
EEOTDOMENRH Y T,

IEEER#%1003.10IC S v AT Aa—L—HXiL, 7o ADA S Va—U 7 « R r—BX

MEBRE~DXA VI NRT 78RR LET, ZOVATLa—L—RIZHFERTNDLD

X, 7B ARRFa—0 7 s R —BIOMEREZEREDL LIXRTET D2 L2701
HBUAT L=V T, BEDATr Y 2—1 7 « R —ICBE#T 2B EOR/IME - i KiE%
B&L, 97 FREV(SCHED RR) + 247V a—) 2 « RY —ICHESNTATZ PV a—/L &
NETavAOXA L g ¥ LB,

4-1



RedHawk Linux User’s Guide

run(l)a~> FOFEAIZEY, av 2 K LRATTaERAORA S Va—0 v 7« RYv— L&
WEARERETAZ ENAREE 2V T, VAT Aa— L runa <y RIZRGRERO-DO
FlEL b b ERICABETHBRINLTOET,

TFaER e AF T a2—F5DEEFIE

4-2

Ma-UAYT YV 2 —T OFMETEZ R LET,

X4-1 RFPa—7

User Global Scheduling Policy-Specific Scheduler Process
Priority Pricrity Order Priorities Policies Queues
Highest First
it} i Fixed
- A Priorities O——D
’ SCHED FIFQ ' Fixed Priority
and ) Processes
. SCHED_RR
1 ® O+0-0
0 100 O_ Y O-C
’ Time-Sharing
Priorities
Time-3haring
SCHED_OTHER .
. - Processes
: 5 ' O+—0-0
Lowest Last

TaEARERSILAKE, RY S —DHIFANTRAZ D a—Y v « RY o— L BEEL ST R,
Ca—Y T e RFG A=K LET, T 7+ NORERL T, 7"'m & AXSCHED_OTHER
RV —TRI Va—NVENFA Ly =T VT« TukbA LTHBLET, et 20HE
EBEER) —TCELL A Ya—AENHdili, 2=V —FRB 27 La—1H LL
IFrun()a~ > REH L TUTOR A RERH Y £9°,

T uY AOEEEBRET DR, 7 r & A X “User Priority(=— ¥ — B E)” 2% ELE T, 2
o —F—REEOEIE ALY 7 & IO 9 sched_getparam()IZ & - THE S
LZERETLHVET, BBWRELRT SV r—a V3B EOA Ty Pa—U v/ KU —HD
N8I ORE 2 {4 5 7= 9 iZsched_get_priority_min() & sched_get_priority_max()®
AVE—T 2 —AEFERTLHMERD Y £9, = —WF—EREDE(sched_priority) 3%~
ok ACEID BT HNE Y, SCHED OTHERY Bt A 300D 2 —F — B R E ) M THN 577
17 C9, SCHED_FIFO L SCHED RRZ & & Z[F17> 599D O = — PHEIEEE 2FHf» T\ E
D

A 2 —F 3R U > —[E 8 58 B (Policy-Specific Priorities) > & 7' 1 — X LA S BE (Global
Priorities) ~A 7 YV a— U v 7B ERELET, Za— SVEELEETI—FANEHTHERA IS A7
Pa—U 7 R —DETT, ArYa—TIRAENDE S v — SO ERE OIS LT
FATARER T 0 AD—E L2 LE9, SCHED OTHER A7 Y a—1 7 « R 2 — (T
THHEDOTa— N« ATV a—) o TERET, BEEBLEAr Va—V 7 R —
(SCHED_RR and SCHED_FIFQ) (ZxTid 299D 7 e — 3L « AT a—1 v TBIRE, 27
Va—FFETEHRVEbEW T a—SUEEEDOY A R EE LT, BIEDCPU LETHEITT 57
WIZED Y A NDEEHO T 1 25 EONET,



TR R Ry —

A7 a—=Y 7 R —iE, VA NNOTavARnTay 7 E&N5 b LITEITAREL 72 D
B, UAMNTZ—V—EREL 7o 2OMMMENE LW o ADY 2 h~flASNH 54
Fat 2OV THRELET,

EEBELE T 0 ARFEECPUTT CIZFEITAIRETH DM, ALy =T V7« 7aig AR
ZODOCPULETHEITTAHZ LITHY FH A,

—JERF D 2 —FNCPUNT OB AZE YT, TabRIFDXA L 73 X DEN]
B, AV—TF5, BELESOERACLEYVTay b LLEF VT NEINAETETIN
iﬁ—o

ps(l) & top(NZ & D TR SN A ELEIINE CHE SNIfE T — Y —ICRE SN EBREE
MERICKBT 27200 CTH D Z LIZER LTSN,

POSIXIZT B AR RS YV a— AT 5 HEEHIETLIEEDOARr Pa—0 7 - R —%E

E
SCHED_FIFO Ty—ARA v« T 7—AKT U FIFO)
SCHED_RR ZJUurRkrbEry (RR)
SCHED_OTHER BEEMmDEA Ly =T VT

T7r—ARf v+ T7—ART Tk « 2P 2—Y J(SCHED_FIFO)

SCHED_FIFOIZ0&L Y @\ 2 —H— B ECTORER T 5 Z E BN AEETT, ZIULSCHED_FIFO
TR ANFEITARE L o M, BEEITHRO LD L H 2SCHED_OTHER R E A TH-Th
WICABIZ TV =7 b5 2 L H2BW L ET, SCHED_FIFOIZH A A« AT A2 T DR
WA a— Y 7OT7NTY AATY, SCHED FIFOBEE TRy YV a—Entz7nt A
WZxt L, WONL—ARHEHINET : mEBEEOMOT o277 Fani
SCHED_FIFO”' =t A X2 DEIHE ) A FOEIHICEEY | 2 TORBEE T 2 EARFORT 17
V7 ENEHESICETEHB LEY, SCHED FIFO' mt ANEITA[AEL - 7= M, T OE:
EY R NORBRBIEASNET, b LETARTH-2HE. sched_setscheduler(2)$ L <
Idsched_setparam(2)OMEFUME L% Y A D& R &H HPIDIZ—Ed % SCHED_FIFO7 1 & X
ZEE L E7, sched yield@)ZFFOHT 7 mk 2ZZFDEBREY 2 FORERE~RESNE
T TOMDA R NI —F—ERENE L WETARER Y a e A5 U A T
SCHED _FIFOBETAr Va— L EN-7 uk 2 3BE LE+¥ A, SCHED FIFOZ vt %%,
WOERIZKV T ey, BEREavRCLDT Y7 b, sched_yieldZ MU E T
FEITSNnET,
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Sy Ry« 7Y a2—1Y 7 (SCHED_RR)

SCHED_RRIXSCHED_FIFOD Al 72 YriEMRE T3, K7 BB RIIX A L« 7 4 v X LERKIR

- THEATT D ENTFAENTWVS Z & #HRWVWTix, EiRdSCHED FIFO4 T2'SCHED_RR

WA SLET, & LSCHED_RRZ mE ANEMIK 56 LIZFA L« 7 Z AL KL

FATL TV DA, TOBEE) A NORZR~EEINET, ®EBEE T oA ST
hEN, FOBRETTat AL LTETEHETHSCHED_RR v X%, IV Y Thhiz%

DI RREDEA L T E RIS TITETLET, AL 74 LDORS
IXsched_rr_get_interval(2) CEX W H9 2 E B ARETT, XA L 7 4 X LDOESIT

SCHED_ RRA7 Va—U v 7 « R o —TAFVa— 7 EN7at RAHiET 5 A A

MICEBINET, BT A AMEIFKRERY A L - T4 X LEHD S THNET,

BA DY =2T VT « 2P 2—Y 7 (SCHED_OTHER)

SCHED_OTHERIZ— —{BEEOTOAME T2 Z L A AHETT, SCHED_OTHERIZFFHIZ2 U
TNEA L« AHZARLOL—YP—BREZVIEL L2WETOTat AR & T 5172
BALY 2T VT DR a—T - R —TF, Effand7mtxiL, VA MOHFEFT
RE SN DB RERE IS 22— —BREOD U A LB E T, BRELE TS
A A« LUlb(nice(2) b L < iEsetpriority(2) > AT L3 —/LIC KW RESNEIITESNHTE
V. FEITAMERE T BEADA A L+ T+ ZADT-DITHERINETN, AFrPa—F12Lb
FITEEESNET, ZHITETOSCHED OTHERY 1 & A CAY AR TARIEL £3, #i
ZIE, WOBMEDSATIC L W 7u v 2AAHNA T T 0 v 7 T3R5 E Wo T2 & 5 RZF Do
HRLEBLET,

Ny« 27 Y 2—1 7 (SCHED_BATCH)

SCHED_BATCHIZHIIELEOCORMHT 2 Z LN T, ZORY —FTHEFD(F A Al
W HEES OBIMESEE IS U T rt R & 27 Y 2 —/L3 HSCHED_OTHERIZHEREL L TWET,
EVMISCHED_BATCHIZ ' B E ANCPUIZAMTZMNNT D b D E ATV 2 —F PHITET 5 Z
LTT, ZTORK, A7V a—F 3BT 28EICH LTS RATPa—Y 7 - _FPLT o
ZEATLZOT, 2OV RZIAFVa—I L TOREICEBHNTO LGBSNET,

SCHED_BATCHIZ T A A i % TiF 72 < Z2WHELIAMIIERGER O AR, BLOAMDOH D Z A

JEITCOWREIZRH 2T V= v a v & ERITENRNWT X —I=RT (v I IRATY
2=V 7 « KU —PUERAMIIK L TER T,

PEREM B DT D Fr X
EEERESFE

WOESH 78 2 — RIZBED 7 7 A %600 & EE L CSCHED_RREEEILE R 72—

Y7 e WY U—ITRE L ET, POSIXA T P a—Y 7« L—F T D ERITAED [Ta
TR ATV a— U e A S =T 2—A] BT varEBBRLTIES D,
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#include <sched.h>
struct sched_param sparms;

sparms.sched_priority = 60;
if (sched_setscheduler(0, SCHED_RR, &sparms) < 0)

{
perror(*'sched_setsched™);
exit(l);

}

B AIN—F

BEEBLEERA V2= 7« R —DIDICAr Pa— a7 ut R, V7 FRQR
ZAY Ly MCBEET LI LY bEWELEICHY T onET, ZhboEViAmL—F
135 %2 5N 7=CPULTIITF LBV ABNA—F L ORDOVITEEXEEZFITLET, FEEOEI DAL
N—=F NI N— R =2 TEDAB L~V TEIT SN, (BEBLER 7V a—Y 7 «RY —
DIDNIAT Va— LV ENTT v AEET)CPULDETOMIEIC 7Y =7 F LE T, Linux
DT INA R« RITAMERREIL, T3 ABEN VAR E N BV ST LG S/ D201 T
ARELEDORY P ICEREINOIHFEEEZ /DR TEITTHIEERHLEST, XA R RTA
ANETNA AENY IAHN—F BT BEEOK Y Z AR T 5720 DFI D AZ A =X AD1
OFEET DI EAHKET, FEELES o ATENLOE D IABAL—F > L) EOEEE
TIATENTNDZD, ZOFNVALFEEIEEEBILE T BB ANRFIVAHNL—F U b RIAE
NDOEMNBDOY v X —BE{GDZENAREE RV ET, TR« RTAN—DE| Y AHNL—F
NCBAT B EE R TERICOWVWTIL [T R « RTA4 ] BESBL TS,

SCHED_FIFO vs SCHED_RR

2ODEEBRERr Va— 7 « RY =32 OMENE THLETEY, FAEDEMET CH
—OVEETEMEL 3, SCHED RRN 7 OB ATHEZADZ A L« 7 4 X LEFHALTWAR
XA D T X DEENE) o lE, b LEEELEERA Y a—Y v/ - RY v —D1loDH
WCEREDS LWFEITHRRRIRED 7 e AREET D HA,. 7 u AICPUL HEET 57215 T
bHZLERZDIENEETT, b LEBLEEOELWIETAERLRED T 7 ARMWNGE
AP 2 —F T4 HOSCHED_RR7 1 23 % DCPUL THITHRER K EELEE Y u v X TH
DET., =70 ANFETOROICHERIRESNS Z ERMELET,

I, BKRICRAT Va— Y U BEEICTEERBLEER 7P a—Y v - R v—D1oI
AT a—VENTFATRO T 0k AREBIFET 2% & . SCHED_FIFO& SCHED_RRT A1
Va—nEnizT et AMOBEWVRHE—RIZT CTH L EEBKRLET, 0G4,

SCHED RRIZZ HERIZEID Y THNTZZA L+ 74+ ZMIPENCPUR AT 5 2 L 221
LOT R LET, TREADEA L 7t F LlTniceR)V AT La—/LT LIV E
BEZTHIEICERLTLEE N, LVEWTF A AMEEZFOT OB RIRERIA L - T 1
ZEAREYToENES, TavRAOX A L 73 Z AFrun(l)a vy RENLTERT LD
EHARETTGEMIZAZD Truna~r K] #BBLTLEEWN),
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CPU%R T v 7 T HEEBREE LR

SCHED _FIFOLSCHED RRDAZ Y a—U v 7 « RY L —TRAZVa—LEnNE7akv 2Dk
Ty R — 13T R CORELE et AR BRI ey 7 LET, 20T Y AR5
IO T T ADCPUEE S -, TRIKRE L TINZRITZMLERDH D 7,

V7 =T HRER, a3 T A MNOT Y =g L0 bR — P —EEEIC A
TVa— IRy 2Ry Y — v ETHIARERREEE RO LT LY, 20X D AR
—T7EHET A ENTEET, ZHTTEEVICT ey 7 LRV LIIK T LRV T R b
DYTNEAL L TFVr— g OBEEIREEAREICLEd, SCHED FIFOX Lt

SCHED RR7' Bt Az T 7o A&7V =7 N5 Z ENHARETHH D, L—
ke 7t RH LIZCAP_SYS_NICEZ —/\E U T 4 2RO ATEIFIZENLDORY —
ZAEINCT D Z ENHFAENET,

AEVDouyy

R=VU T ERT BT ERIROGAE, TV r—var - 7a s T MITHIARAREREDO Y
AT I A=y R ZMAILE T, X—Y 72T v o 7 BFEKFOMRE T X 2 HER4
L7, WEAETVAOT o ADFEET RLURAZERETH LIF—H%2r vy 7 3570HI1C
mlockall(2), munlockall(2), mlock(2), munlock(2)% > A 7 A 22— L L (’'RedHawk Linux®
mlockall_pid(2)> AT L =a— Lz LE7,

CPUT 74 =T L — R - Fakyi

VAT ANOET O R AFICPUT 7 4 =T 4 « v AV 2o TWET, CPUT 74 =F 4 » <A
JIXEDOCPULTT u 20FTEHFATLH0ERELET, CPURT BEANL Y —/L RER
TWBEE, ZOCPUTIE, v —/V FENTCPUR T & ETeCPUL v h L7 HCPUT 7 4 =7 4 8
HRIICRESNTZ e AT E2FEITLET, 20T 7=y 7 OFHIEX. a2 X0ET
HFEZTEOLICHIET AN EITMDY 9, FEMAERICONTIE T 7V A4 AERE)
HEEBRLTLLIZE,

TavR e RV a—YV T e A F—T =2—R
IEEE#I#%1003.1bI2 5L v 2 F ha—L—RF e 2D R Va—Y o7 - RY —FB LW
ERE~DERET 7 ¥ 223 LET, runQ)a~y FOERICEY a<vw R LTtk

APAT T a—=Y 7« R U—BIOMBLEEZET L TCHHEWETAL, VAT La—LZo0n
TIEHBERLET, runz< > RIZOoOWTIF4-UR—DIZEER SN TWVET,

POSIXRA 72— T « p—F

Bl B2 a U TPOSIXD A P a—Y 7 « VAT Lha— LOMAFIELZHBELET, =
NEDOYVAT Aa—)L&LIT CREBICHILE 7,

A a—=0 v e R —
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sched_setscheduler 7t AD AV a—1 7 « WY o — LB E L HE
sched_getscheduler 7ut 2D 27V 2—Y 7 « R o —Z G

Al a—V o TR

sched_setparam TRV ADAy Y a— ) B R R
sched_getparam TR ADAy Y a— ) T TS
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BRI B
sched_get_priority_min A a—Y 7 R Y —ICRNGT D AR & S
sched_get_priority_max AV a—Y 7 e R = IHGT B e G E & S

SRty - RY—:

sched_rr_get_interval SCHED RRRAY ¥V a—U v 7 « R —RAFrTa—)L &

sched_setscheduler/v—F

N7 B AIKHET DL A L - T3 LB

sched_setscheduler(2)> A7 L a— VFA Y a—U 7 « R — LT LT A —F %
TRERANKET DI ENAHRTT,

sched_setscheduleriZ, (1)7rt 2ADR 7Y a—1U 7 « KU 2 —%SCHED_FIFO% L< 1L
CHED RR~ZE®T5%, & L<IE, (2SCHED FIFO% L<IZCHED RRICAZ Y a—U v/ &h
TR ADEREEEET DI L CTERT 2 & LLNOEBOL 2% T %E
DD LITEETHZEAHETT

o MU LIET mE AT — MEREZFA L TWDLERD S

o IFUHLETrEAOHEYL—H—IDUId) ¥ —F > hTaEA(RFrY2a—D 7 - K
U ERERRES N TWEL R OFEH 22— —IDE—H L TV DILERH D, b
LSO LIE Y rEe A T2 — S—a2—F— L {ILCAP_SYS_NICE 7 — St U T 1 %
HiAE L TCWDRMERDD

B

#include <sched.h>

int sched_setscheduler(pid_t pid, int policy, const struct sched_param *p);

struct sched_param {

int sched_priority;

¥

GBI TOL S ITERSNET

pid

policy
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A a—=) T e R) = BRENRES TWDL T o A0 7 1 ¥ 55|
ZZ(PID), BIEOT A ZEET 5I12i3pid OfEZERICERELET,

<sched.h>7 7 A VNIZEREINTWVWD ATV a—Y 7 - R —, policy
DEIFLL T OIS THLILERH Y F7 ¢
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p pid THASND T READRF Y a—1 U TBEEEZIEET DHER~DR
AUH, BREZ, BESNTEZRY V=N TAAT Va—T « 77 RTE
HINDEREOHIANICH 2BBETT, ROVAT ATa—LDLIOE D
T Z IR RIST 2R Y o — DB ORI 2 ¥+ 5 Z L 3 HETT
sched_get_priority_min% L < iXsched_get_priority_max(Z#LH D A7 A
SI— L OFICHONTITL12—TE BB L TLTZE W),

HLEELE T ADAS Y a— 7 - R o— L BEEOEFICRE S NTZHE.
sched_setschedulerv A7 A a— 37 BB ADLURIOA Y P a—Y 7 « R —2KLF
9, RVE-UE= T =0 RELZZLE2/RL, errnoli= 7 —2MbE57-0RTEINET, &
BT DA H D= T —DEFEO—Eidsched_setscheduler(2)®man<—Y % &ML TL 72
SV, bLZT—RRAELEHAE, 7ot ADORArVa—Y 7 - RY U— L EREIEFE SN
FHA,

TR ADAT P a—) T R U—EER LM, TOHF LWL L T B LB RY ¥
— EEREICEET ARV a— T ICERINTVWDET T4V NDI A L I v F BA~EHEE
NHOFIEETHZENEETT, run()=~> ROFHICE Y =< K+ L~YLTSCHED RR
AP a—= YT R ATV a— NV ENTT O R ADEA L o VEBEERTDHZ
ERARETH(Z D a~<y FOBRIZHOWTITLAUR—TE BB LT IZE W),

sched_getschedulerv—3F >

sched_getscheduler(2)v' A7 Aa— VI E L7 BB ADRAr Y a—Y 7 - RKY v—%H
BTDZENARETT, A7 Pa—0 02« RY —FRD L 5 iZ<sched.h>7 7 4 VNI ESE

SNTWET
SCHED_FIFO T7—A RV« 77 —A T ¥ MFIFO)
SCHED_RR F 7 ka2 (RR)
SCHED_OTHER AL L 2T VT

=

#include <sched.h>

int sched_getscheduler(pid_t pid);
GBI FO L SICERINET

pid A a— T f)y~%ﬁﬁbtmfuﬁx@fmtxﬁ%§%@mx
BEO T A &EET S 2iEpid OEEZERICRELET,

B UIEONH LASRE L7354, sched_getschedulerlIfgE SNz BB ADAr Vo —1 v

7RV —ZRLET, RVE-LIT=T— 7§§§%2$Lf_:k%?b errno (XIx=7—%HMbt
LI ESNET, FETIHRRERMEDOH DT —DOFHEDO—EIXsched_getscheduler(2)®

man<—TE B LT 7ZE 0,
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sched_setparam/V—F

sched_setparam(2)> A7 L a—/WIHEE SN2 T RERADRA SV a—Y 7 « R — LB
WTHRT D a— T e NI RA—FEH/ETH I ENARETT,

sched_setparam{%, SCHED_FIFO% L < [ZSCHED RRIZA T YV a— Vv ENTr B ADRA Y
a— U U EREREFETHDICFOH L TERTZ &, UTOREDLI DT HEN
L ELITERET LI ENEETT ¢

o IENHLIETmER I — MEREZTAELTWAIRLERD D

o MUOHLETvvAOFR—F —ID(Uid) 14—~ > hTrvRA(AFrYa—Y 7 - K
VL BRENMESIN TN 7ot 20— —IDE —H L TV ALERH DL, b
LSEFMOH LT v A T2 — —2—%—1% L IXCAP_SYS NICE r— RtV F 1 %
A L TCWD0NERD D

B

#include <sched.h>

int sched_setparam(pid_t pid, const struct sched_param *p);

struct sched_param {
|nt sched_priority;
}:
SIBUILUTO L ICERSET

pid RV a— ) o TEREEEERT AT a 207 1Y X% S (PID), BRIED
TaAEEET HI12iEpid OEEERICRELET,

p pid THAIESND T OB ADAF Va— 1) o JTEREEIEET B R ~DOR
A B, BIEEZ, 7o RAOBEOAr YV a—1 7 - R —ZHHET D
BREOFHBEANICH 2BEIE T, SmWEEIX R W GRIRERE L RV a—
Vo7 ERLET,

sched_getscheduler2) A7 L a—VOMRHLIZED T 2D Va—U 7 - KU &
—ZEERT 5 2 ENARETT(Z DY AT A a— L OHIF4-8— V2B LT IE S,
sched_get_priority_min(2)$ X O'sched_get_priority max(2)> A7 L a— L& U4 Z &
WROIHET 2R Y & —DESLEEOFHEZHMT 5 Z LB AEETT, (ZNAHDY AT Aa—)L
DOFHIFITL-12—=T 2B L T EEW)

ROMOIIFE LR BEADA T YV a— VI EREDEEREH L2 LaRLET, BY
E-UIZT—NRELEZLEEZARL, errmoli= 7 —2MbE L 0RESNE T, BET DA
RO H DT —OIEO—EiXsched_setparam(2)®Oman— Y A2 ZH L T ZE N, LT
T—MRELZEE, 7o AOR Y a— ) VI EREEIETINEYA,
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sched_getparam/t—F

sched_getparam(2)T A7 A3 —/VIBE LT T BB ADAF P a—1 U7 « X5 A —H Z
BFLET,

B
#include <sched.h>
int sched_getparam(pid_t pid, struct sched_param *p);
struct sched_param {
iﬁi sched_priority ;
s
GBI TOL S ITERSNET

pid RV a— ) U TBEERRE LW rE 207 1 ZHIE S (PID), B
D7 AERET SI12iEpid OEEZEeIZRELET,

p pid THBISND TR ADAF Y 22— v TBHRE 2R THEER~DRA
yo

RV fEolXsched getparamD MO LRSI L2 2R LET, HELZTntRDORFrY
2— U U EEEIL, p WRIRREROPFIREINET, BETHAREMEOH DT — DD
—& X, sched_getparam(2)®man~<—Y 2B L TL 72 &0,

sched_yield/V—F

sched_yield(2)3 27 Az — L%, FEOH Lt 7 B AN ONEIT AT RE/RIRBE D iy B Je s 7 1
T AR D ETCPURIEET H 2 & 2FF R LE T, sched_yield DFFOM LiZ, FEMH LG =
TRELBRENFE LN 0 ZANIATARRRETHLILGAEICOAENTHDLZ LITERELTL
FEW, ZOVARTAa—LiE, O LT et R L) GIERVEEED 7 0t X0FITE2 A
THOHEHAT 5 Z & FHkRERA,

H=
#include <sched.h>
int sched_yield(void);

RV fEolEsched yield DO LS L2 & 2FE LET, ROME-UI=T =08 AELEZZ
LERLET, erroli= 7 —2MbE57-DRESINET,
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sched_get_priority_min/L—F >

sched_get_priority min(2Q)> A7 A a—WIFE LA TV a—U 7 « R —ZxbnT 2
ROHIERVEREZRSET 2 Z ERHRETT,

B

#include <sched.h>

int sched_get_priority_min(int policy);

GBI TOL S ITERSNET

policy T ANRNICERSNDE A 2= 7 « R —, policy DIEIZLLTF D1
DTHLHULENRDY 7,
SCHED_FIFO Ty —A KA+ 77—A T ¥ K(FIFO)
SCHED_RR 5% K B (RR)

SCHED_OTHER AL =2T VT

B @ W BEEEZ RO 7 m | AT FINARVMEEEE AR > A LY bREllc A Y
a—/LINFET, sched_get_priority_min X ViR S A fEI%. sched_get_priority_max L ¥ iK
SINDHEELY /IS ET,

RedHawk Linuxi, = —¥—#:EMO#PANSCHED FIFO & SCHED RRIZ®f L Cid1h 599,
% L CSCHED _OTHERIZxt L CIERRE0 AFFaf &£ 1,

B LUV LICAZh L7234, sched_get_priority mini3fg @ L= A7y Y a—U 7 « KU &
— IS T DR BIERVEEE AR L E T, ROME-UIT T =03 BAELZZ L &2” L, errnold—
T—EMLEDLTZOREINET, BETHARMEOH LT —D—HEIGT 51T
sched_get_priority_min(2)®man~<—Y 2B L T 72 &0,

sched_get_priority_max)\L—F
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sched_get_priority max(2) A7 L a—/WIRE LA TV a—Y 7« RY —ITRIET 5
RbEWVERELIRGT 22 LT,

S

#include <sched.h>

int sched_get_priority_max(int policy);

FIEFLUTOL I ICERSNET

policy T7ANVRNIZEREINDA TV a—Y 7 « KU —, policy DIEIFLLTF DL
DTHDLLEND Y £F,
SCHED_FIFO Ty—A KA+ 77— KT ¥ L(FIFO)
SCHED_RR 7% Fr U (RR)

SCHED_OTHER BA LT VT
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BT m WBEEEZ RO 7 1 AT FIIRVVEEEE AR O r A LY bRl A Y
2—/LINFET, sched_get_priority_max £ VX S5 fEI%, sched_get_priority_min & v i
SINHEEY BREL 2D ET,

RedHawk LinuxiZ, = ——# 5 EH O#PHASCHED_FIFO & SCHED_RRIZ%F L Tl 599,
% L CSCHED_OTHERIZXf L CIdELEON T SN E T,

H LMEONH LIZEE) L7284, sched_get_priority maxiIgE L7z Ay Y a—U v 7 « R v
—CH T AR b EmVEEEAIRLET, RVME-UI=T7 —0N%ELZZ &R L, errnold=
T—EMLEDOREINET, BETHARMEOH LT —D—HEIGT 5ITiT
sched_get_priority max(2)®man~<—Y &R L T 72 &0y,

sched_rr_get_interval/L—F

sched_rr_get_interval(2)3 A7 52— LISCHED RRA Y a—U 7 « IRY U —TA7 V=
—NENTZTBEADE AL T F LTS TDHIENARETT, AL T4 FLE0F
H—F NN T aE AZCPUEEI Y Y TEH—EDORHTT, CPUREIN Y TohT B ARNED
HA D D EEGEFITL WD LEE, AV a—0 U ToPREMIbNET, b LECHE
SEEOMD T 0 ANFATARRIREDSE, TOTREANRRAT Va— L ENET, bLED
THRWESIE, o7 o 2ANET ST £,

B

include <sched.h>

int sched_rr_get_interval(pid_t pid, struct timespec *tp);

struct timespec {
time_t tv_sec; /* seconds */
long tv_nsec; /* nanoseconds */

¥
SIEIIUTO LS ICERSINET ¢

pid BA DT B LERE LW et 207 1t 2#BES(PID), B/ED
T A ERET H2iEpid DEZERICRELET,

p pid THHISNEFOLADT T RO Ly « #4574 4 ARESRS
timespec fEER~DRA ¥, @A S iz 7 7 AXSCHED_RRA 7 ¥ = —1
VI e R —TIEIT LTV DILERDH D FT,

RV fEOiEsched_rr_get_interval DFFONH LB L7 Z 2R LET, BELZTnERDH
AL T xH N BWRTREEROPICGESNET, EVE-LUI= T —NRELLZ EE2R
L. errnoli= 7 —%2HbE 27O EINET, BETIARMEDOH L7 —D—HIX
sched_rr_get_interval(2)®man—Y 2B L TL 72 &0,
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4-14

run(l)=<> RiZ, 7rER « 25 V2—FBIEELCPUT 7 4 =7 1 2T 57 DIEHT 5
ZENRAFRETT, T a~wr RO,

run [OPTIONS] {COMMAND [ARGS] | PROCESS/THREAD_SPECIFIER}

runa~> Rix, 72 a OV XA IRREREINEZRETHED I~ REETL, a~vr RO
MTHEZE-> TR T LET, b LIEEF(SPECIFIER) N 5 2 SN2 8A . runidfsE+n 7ot
AJA Ly F—ROBREAEFE LET, HHEFIIUTFTTERELEYT, a~r FERLa~vr k-
TAVDOEMTHEFEZMAEDEDLZLITTEERA,

run=t< 2 RIFFRE L7ZPOSIX A Va—Y v 7« RY L —B I OHE LEERETT /T A
FEITTAHZENARETT, (POSIXAZ P a—V s « RY —DfFI34-3—T 2 BB L T
<TEEVWSCHED RRIRY S —TAF P a— LV ENTT T TEADEA L 732 LER0010
BWET D Z ENARETT,

TRTTGEDAy T a—) 7 s RY U= EBREERET D720, vnbruna vy FE
FEOVH L, --policy=policy % L < id-s policy 47 = > & & O%--priority=priority % L < |Z-P
priority 47> 3 > O EEE L E T, policy DELRF—T— R,

SCHED_FIFO or fifo T7—AM T7—ANT T L e AT 2= 7
SCHED_RR orrr FJUrRRbEY s R Va—Y T

SCHED_OTHER or other HA LY 2T « A Va—Y T

SCHED_BATCH or batch RIFEHL Y 3 7 & BR< RIASELT

SCHED_IDLE or idle CPUMNT A RV 72 o T-BFIZFEAT

priority OfEIL, FEETEAZVa—U 7 « RU —(b L-sA 7 a UMERA SN TV
BEHBEORAF YV a—) 7 « RY V)P EDRERETHLLERH Y £, LV EWEE
E. ROERRA Y a—) T EREER LET,

SCHED RRA/ Y a—U v 7 « RYV—ICAT P a—=VENZTa Tl TEDEA b 73 HF
LERFET D, --quantum=quantum b L < IE-q quantum F 7> a U HEELET,
quantum X, -207*H19F TxH T A AfEE L THRE(R 7 A ARFMIX-200 5 & & < 1903k & #42
W), b L IET A AMEICHIET 5 IV BHOEE LTIEELET, -quantum=listd 7 2 1%
FAAEERIET IV POMERRLET,

AP a—Y s e RY v—EFRET 5 SCHED_RESET_ON_FORKJE M % 3 2 12 1%, -
resetonfork® L<I1I—rA 7> a v ZHEHLES, AP =2—Y 7 - RY 2 —3SCHED_FIFO
# L<IESCHED RRO YL 5T DAY g v k--policyd 7 a v LIl S 5, $5
EIN=TrERL LZa~vy FIZXoTHRWTEREN D 7 rER T, $i7rtE20) T
WEA L« AT a—Y 7 - R —FARLETAD, ZORDYIZF T v

SCHED OTHERA” YV a—U v 7 « RU »—»E 0 Y TohnEd, F7, -resetonfork4 7
a UBMERESNDEE, B et AOARTVa—0 07 - R U—ICBFRR, bLBTetRD
F A AMENBOLL T TH-TH 7B RZ0DT A AMEREID B CTHNET, --resetonfork4 >
va Vid--policyd 7 v a v & —REICEH SN DRI O RELTT,

—-bias=list  L<IZ-blist 7> a2 FHTHZETCPUT 7 4 =T 4 ZRET HZ ENAHE
T, list (FFHBICPUB EO D > ~XEID U A My L (F#HETTWI : “0,2-4,67), 77T 47
RETOTaetyYHE LET—h s Ty 2N ETNRET D720, list [I30F5T
“active” ¥ L < 1X“boot” L45ET D Z & B ARETY, CAP_SYS NICE/— St Y 7 ¢ |[XF|ZCPU
BT T4 =T 4 ~NBNT 570 IMNELE 2D 9,



TRER R a— Y

--negatet, L < 1I-NAT ¥ 2 VIICPUNRA T A « U 2 M &I /REEIC L E T, --negated 7 v
a UBRESNDHE, RAT A« VAL« 7V arbiRESNAIMNERHY T3, HEESND
WNATAFANAT A« JRAMHIZHRES NI DERS AT A EORTOCPUEEHET,

--copies=count & L <id-ccount =7 =z if, a~vr ROFE—a b —zHE LzEERETT
LT ENARETY

ZOMDFT v 22T, WRORTR/ v 7 759 KCOa vy REMHMTS 2 & 43T

T9, NUMARXEY « R —%RETHEODOF T 3 AFI0EICTRENTWET, ZHM
RIEHIZHOWTErun(@Q)dOmanS— Y 2B L T 72 &0,
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PROCESS/THREAD_SPECIFIER

TONRT AR IR B LR AT AEFITA LY REBETAEDIHEALET, UTFo1o
FPURETDZENHRET, B ~XEY DEIZTETDlist THET D Z L NHARET
FEIISEIS CTHTENET,

--all, -a BEOTrE AL ALy REE2THEELET,

--pid=list, -p list EEFTLEHFOPIDDOY A MERELET, BRTORT Y a—THYE
X, ETOV T ALYy FEEDRIV AN v 7 EheaTo7et
Z By MIBELET,

--tid=list, -t lis EETHEFOTIDOV A MEERELET, R TOATFVa—F#(E
Z. VAR v &N ot 2A0A Ly RERBETIERNYT
Vo Z « Ay REFIZIRE L ET, -llist [ZPowerMAX & & A itk
DF-DIERAT 5 Z & B ATRETT,

—group=list,-g list ZEE+57ut - ZAL—7D) A LZ2EEL, VAT v &N
e7av A« SA—THNOBFEOT o AL THERSNET,

--user=list, -u list ERTLH2—HP—DY R EEEL, VAT v 7 ENza—0NR
FETARGFEOrEALTHRERINET, VA MNIOKFL—Y
E 22— —IDOEE S L Zr 7' A VIDDILFED EH BT
w0 ET,

--name=list, -n list ERTHHGFOT e ALFHFEOY XA M EEELET,
EHep

1. W&ko=a<r Rk, make(l)& BEEESEE OBEESCHED OTHERA 7Y a2 —Y v 7 « iKY &
—TCPUO-3DWTNNDNRy 7 7T RIZTHEITLET,

run --bias=0-3 make &

2. o=z~ KL, date(l)ZESEEI10OSCHED RR(Z VY Ru B NA sy a—) 7 .
/_j‘s U ‘:/_&:'fiﬁi Lij‘o

run -s SCHED_RR -P 10 date

3. WkDavy RiE, 7kt RIDRBIDRY Y a— v JEREL L SLVRAETLET,
run --priority=32 -p 987

4. ROa~rRiZ, 7akR - FA—TRU5602THOT 7E A% CPUS~BEIL £,
run -b 3 -g 1456

5. RO m~y Rk, 4FHApilot” O&TOF 1t A& HE21OSCHED_FIFOA 72 2 — Y
Y7 R =THEITTOEDICRELET,

run -s fifo -P 21 -n pilot

F 5 HEHRIZrun()Oman— Y 2B L T 2 &0,
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7' vt AR

AT TiERedHawk Linux7y 7" v & AR O = — XSS 2 72 OISF2 95 Y — OV TRl
HLET, ZZTHATILTOA L F—T 2 —R L, WHY Y —A~DT 72 A& FHT 5 H
M7atAD=dDOTELREEL T,

“NFTak vt VAT ANOERO TS0 ST ML DIET =2 ~DT v AR FREHEES
DR OIRORA D =ALT, Ay 7 2EHTHZ LT, LhL, ATy ik
FFROTV T a b Ri#ETOIEA L TWAIHAT YV a— v I EKR L7 LIC2—
P— e LB A Oy 7 BERT L2 EIFRETIEH D THA,

b UBHEMERIREEL Y b RERMETH LG, POSIXAI Y T 47~ T+ &I a—T
v 7 AIEET —H ~ORET 7 BRI E o TREBORIRTT, Tat AR~ 7 4 ODEDOAH
ZHUCHEETDH I L2+ 5SystemV ¥~7 4+ bt ET, Z<OT7 7V r—a
NEEDOE~T7 +OFAENEEL T, ZOHEIZTE~ 72 D0ESL LTSI 2EL Z &
NA[REE 20 £7°,

R+ 5HE 7ot 20LEFEAEFYNTF—Z~DOT 7 22T 58I, Concurrent?s Z i1 5
OB T D fRIER AT D7 OICBEB LY — v b M TR LE 3,

7' vt R [ R O EAF

~“NF T A TNEA L T TV r—vaid, ML) Y—2A—X—F 21X, 10Xy 7
F.N—RT=T TR R ea=y b JUT A HN T gy s A= R—~DT I EAD
AR o AT AR A=A LN LET

RedHawk LinuxiZ¥x o7 v ¥ A[BREWY — L2 LE$, 2. BRAZ P a—Y 72
T 270w ADOWTFMEOHIE, ©¥—v oA MAEPMA =X LT atADT 7 ¥ AEETD
VT 4N T ar~DTavZADT 78 ADEKE|, 7 VT 4T a 5T
HHPh D=0t~ 7 4, 7t ARG EEEOREDO DDy —AREENET,

HHEAEY OFALZBEL TEEAE Y EMO—H 2T T 220U EOTmEANLR25T7 7Y
=gy e Il ML, DROICEE AT ~DOT 7 B A ERETEHALERHY £9, [
W D2 oD IR R ITIE(FA LM L FLEFANE., HHE AT ) ~DOT v ADT 7 ¥ A KT
LEOICHERESNET, HAPHLA h =X 2ZHHY) V—2A~OWR 7ot ADT 7 & A & E%K
WA NFET, FERIFIA D =R NIT TV r—2 a UNERTHEUENHR T E T e 2D
WITEEIELET,

FIEHESA B = XL ZBE T 2N VT 4 b« 872 a U CRIBICETTHZENTE D
DTS T THDH L Z2RFE LT, 3FED A B = X LTl i I3 B 2 124 2 72 12 ff
AashEFd—beo—vxAf b, AV—E—vxA b, AR ENZI VT 4L &
JvarasAA) ETBHRE2OOMAEDLEELEL LET, Xz LTHLNBE
=Tz A M AB=ALE, TAMEEY MEEYR— LN~ Fv=T72EHL TR Y
JHEPRETA0 R S FEAFALET, L0 BRANBED v SR REETEY— T =
A -y ZEESELLES T84,
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a2y 7L Tn57atR i, TAM&EE Y MNEEEZ T o ARBEREL TSy I B2 )T
ENTAN&E Y MMEREKITHETY T4 LT ET, A~ 7 DX 5722 —
E—UxA b AB=AALFE, bLEADBER vy 7 SNcRETR Yy 7 2B LES 550
Thhux7mexz 2 ) —REICLET,

Y=z ke AA=ALE, vy ETET 5RLD5 ED T D RHCIEFE IR T
T, TAUTHHIRT A N&Ey MAMEREY—T A b vy P ZRIGTHOICMELE IND
LTTHINGTT, BEV—TxA b AH=XAT, gy 7 MERSNDRE-INE WY vV
—AERET DO L TWET, TIUTITRO2OOBHNRH Y 5 : 1) 7 v 7 OFRKRFE
WEHWEE, vy ryaeAxARn7ray 7 RETR Yy 7 EZRIGTHDOT, ry 7 « A=A
DA ==~y FHE/RERDFREMELRH VD . 2) v v 7 ORFFIFFINEOKRE, 7 v 7 ZHUS
THENGELI RDZEDRTRENET, BV —UxA b AD=XNZuvrIhbTray s
KB L 72 DFF- TWARIZCPUY Y —RAZMHE L L 5 9570, v v 7 B0 R
TRIENDEY— U = A MEEPMWAERT 2583 EE L2 9, —FBNRL—1 e LT,
Hbluy 2 BRRETORMN2O0Oa L THFA L « AL v FOFATICET HHREM I D L TR
WA, BV U oA b AB=XANTHYITT, BV U oA MIEHE T T S0 0
—E, TeY—vo=A MEAP) €272 a TR LTWET,

VT HN 'Y va VFIRIIIFEE IR T, RO 3 X &N RO,
JVT 4N &7 a rOAAMATIATIN D R EZ T —F L ~A D Z L idHkE
Hh, Z7UT 400 &7 a rOAGEIOBGICBEET 2ETA— =~y KRBT U T 4 B
N7 valBRORES LV R RLIZLIFHFELIHY £HA,

R AR Y — Ve L TR ey 7 2T 5700, 57 neARto T ok xnm
v 7%V Y —AFTHDE[FOZOIZAL T2 THEMEMIT, R0 T PRIFTRETH 24
ERHVET, ayv I/ F a2z R—2 - T b, YT FA, VT a DX HRT
HIRTTHEZRA RV NI, ZUT 4 B - &7 g o NOARLORGER A% S 2 247 %
FILKB2LFEKERYET, OBV, ZH6D7 VT 4 hN - B2 a NEOTFHIAATHE
TeEAUT, MMOCPUDBNN TRIND LV bELSRLRRERLAREENH Y . KEOHEE,
ENHIET Yy Ry 7 23| X TaEERH Y ET, AT IVNOSN—Y a2 37 0T 48
eIV a U~ ADEMICHEE 5 2 Wil T u 7T Ao ERICE T S5 2 L ava]
RECTT, AT Ya—U U IHHloA =X LT, KA — =~y ROV T FILHIHEE T rt

ATV Ta OFEERELET, BRATY2—Y IR0 Y —ik THAT
Ta— VT THBINNTWET,

T~ 7 P AEH AR T 27200 D1 OoD AT =X AL TT, Bicry 7S Tndk~v>
A7 LELOETHTrERETT ey 7 &N LIER Y —AREL D0, B~ 7+
EAY —t— - U o MUOHEHM L 720 9, POSIXDA VT 4 7 « &~ 7 4 1TBAH ]
BERILFY VY —2~OT7 7B AHBEOFEERMILET, DU T o7 - w7 4 1 3TEHE &
TR L TERESINDIBEOHIRE v N2FRFOAT V=l VT, AV T 4T -~ T %
X, ay 7 ET7ray J BECREMEZ S DT DI FHIE SN D MR A v ¥ —T7 = — 2 it
LET, POSIXDIH T T 4T «2~wT7 41X, POSIXD T T4 w7 B3
YOFRTHA IR TWET, SystemVOE~7 1%, &< OBIEEEWRI 21X, B~7 %+ LT
KO BWHELERHDDONEFIRDHERE. b LIL—#HOE~ 7 1+ ZBIET D) 2757 5
BT — 2 FC¥, System VO~ 7 1% [SystemVE~7 4] B7 v a TS TWE
T

Ra—T v I ARTR ST ANOBHEDOAL y KRR TIEH Y FHARRLCY V—2 & E9
HZEETARBIZLET, Ia2a—TFT v 7 REMERL, VY—AZXLELTILEOAL Yy R V—
AEMBEHLTCOBRIEMMO ALy DI a—T v 7 2%y 7 T50ERHY, bHIMEE X
NRWEHZENREZT vy 7 LET, POSIXD 2—FT v 7 Ad, FFCUVTNVEA L T 7 U7
—a Nl o TERITI 2 —7 v 7 ABIE 2 IR EFTHE 22O DRERE(Z D NR p + T2 —
T IR R 2 —T o 2 ) FFo T ET, B U MEEEE)IZL LT Y r—
aryDALy ROLIONI 2—TF v 7 AMERFHICHATZSGE, BETA W27 ) r—va
NZHZET,



71 & X A

BREMEKS 2—T v 7 A2HHT DT 7Y r— a3, BxglE bifonsIa—T v 7 A
DOFFAZE OBEEZRET S Z ENARETT, 2 bid POSIXS 2 —F v 7 A~DRELE |
' varCHBHEINTOET,

BAFYa—U U THIE

< NVFTav A, UTNEA LT 7Y r— g V3HEBEICE O ERCPUOE A P a— )
PHIETZ L EBLEARET, DIRMICE =T oA MEEHHMLZSE S 720, AV a v 7 ORERRE
RHI/ N E LS O TRIREETH D LE R H Y £,

CPUBFA T Y a— U v 7 e 7 F NVABIIFRIARAIEETH H EERFAETT, kR IAE
0y EEDHEEIIFRATVa—V U JICEGBENEEEZ T RVESIICL, vy 7 2T
HIFIHOERELZZITROT ARV ET, VAT LA a— /LI LTOEEELZ S AT LADOHT
A& B2 Z EIEFRETT R, ZNE2T DL E0F— "—~y RIFES LD ET,

BHAT D 2= o IEBITEA 2 — Y U 7 S FARBEO O O AR LES, 77
Vir—3a NOERERE L, 77V r—a v hOE#EFNERELES, R Y a2—
VTR, A VHE LT, TV T ary BEXATOY T FATH LIRS NE

@—o

VAT Aa—)vbk—HOS I 0 IFBA SV a—) VI EBEORRAERELES, kokv sy a v
TEH, AT La—L, wrZaritikl, TNOOMEHFECOWTHALET,

Z ISR S % FRERD e b DR A — =~y ROCPUHA T V2 —U » JHilifll & > 7 F Vil
FEaRftLEd,

FHAZ D a—U VBRI, BAY Y a—U U ISk T 53 0 70 - F ot ADNs 4 HlE 4
Lsyslrescntl.h>OHFCTEFHR SN DT — X HEEK -

struct resched_var {
pid_t rv_pid;

volatile int rv_nlocks;
}:

ZHUIA =RV TIERL T T = a ik 0 7ae 2B S LT A Ly REALIZE Y (1)
HAIVET, resched_cntl(2)y A7 Aa— VITERERERZ L, I—RVIEHATV2—) 7%
WET DANCERATNET,

resched_cntl 27 b a— L O AL Tresched_cntly A7 A a— L OFAH] THA SN TV E
T BAT Y a— U Ui~ v 37 ) r—va U B EBOBEETRRICLET, &
N~ oM THASYa—Y 7~ 27 e oMM TR S THWETS,

KAV Yy RIENTENOHAr Va— 1 VI ERERGHTHINERDHY £, ATV a—V v
TERIT., A a— ) o I EBOar—a v ERET A a2 LEA Ly RIg L
TOHRENTY, BAEOFEEZBNTE, BAFYa—0 v I EKIV 7 ALy RO n
TATCORMAT L2 M LET, AT V2=V I EBHEEHATIAF ALYy K7
077 A CTOT7 F— 7 XEMET20ERH 0 £,
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resched cntlv> A7 Az — L OF|H
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resched_cntlv A7 Ao — L3k x Rl A P a— 1 v JHlEEREE T2 2 LN AMRET
To ZTNLICIEHRAY Y a— ) VI EREOBRG YL, v —a v OBRE, EREFRERE A
Y a—0 TR ORIRHREN G ENTVET,

S

#include <sys/rescntl_h>
int resched_cntl(cmd, arg)

int cmd;
char *arg;

gce [options] file Alccur _rt ...
SIEIELLFO X S ICERESNET -

cmd FEATINDEAE

arg emd DIEITARAFT D FIEDBE~DRA &
emd LA FOWTNNERD £, Ko~y RICEET Harg OENE RSN TOET,

RESCHED_SET_VARIABLE
Zoawy RIFMRNHLIEOFAY Va— ) U I ERERGFLET, BATY
22—V 7T, MAP_SHAREDIZ T~ v 7 EN-3H A Y OfEE S L<
X7 7 ANHNDR—VERL B AD TS FA_R— | « R=TJOHTH AN
BV ET,

F—78tAD220O ALy RIZZNSLDHEAFr Y a— 785 E LTHET
T R AZBGEL TEWITEEA, b Larg ZSNULLTZRWEA, ZnsE+
struct resched_varlI#iffb &, MEIAEVAN~m vy 7 SNLET, L
arg BNULLOBGA ., FEOMH LotiZBEFO A Lol L, 472 _X— R T
vav 7 EnEd,

forkQ)D#%., T/t RIFOHET O ZAMEFRL U a— Y v IERE K
LEYT, FFut2A0BERAr P a—1 2 EBOrv_pid7 4 —/L 377 n
TRAIDICEHINET,

H LTI REARHERAT Y a— U T EREMK LI RIZIO BT ek
R T —0 LI=A., ThbDOF 7 rt Xdrv_pid7 4 —/L RREHF SN
AT a— I EREMEKLET,

fork, vfork(2), clone(2Q)Z FEONMH L 722 DB S LA ¥ 2— U o 78500
BrowrAoR TRy 7 SN E, BAT Y a— U Y EBIIMEIE L ET,
Zoavy ROFEHIZV— MERS L < IZCAP_IPC_LOCK &

CAP_SYS RAWIOY — /"B U T 4 W EEL LET,



BAFTVa—Y

resched_lock

7'rt X [E A

RESCHED_SET_LIMIT
Zoawry RiEF Ay 7 Y — T3, b Larg BANULLTARWES, FEOH
LR ELTHAT Y a— ) v TEORKIFFE €7 S struct
timeval ##EELET, L LCPUO B —B L « FA~w—RNETHIEE. =
DOHIFR % 18 2 5 HFIZSIGABRT Y 7 F VN IEONH Lot~k 5 &Nk 9, b Larg
ANULLOHA . UEio ED X 9 72#IR b SR S E 4,

RESCHED_GET_VARIABLE
DAY REFAS Y a— ) v IEROur—va IR LET, arg 13/
AT a— U TERORA L EERBETDLENHY T, b LR LT
NEHRAT Y 2=V v IER A>T WESiZarg NBRT 2R A1 21T
NULLARRE S I, €9 TRITNWEHA S Y a— ) I ERgonr—va i
BRESNET,

RESCHED_SERVE
ARy REIXRUT A THROV T T aryTX AN « AL v F a4
Li=®iZresched_unlock CEA ENET, 77UV r—varviFioavwr R
FEBEATILETIHY A, arg 1F0TT,

v T~ 27 v OF A

—HOPFRAr Va—) I~ v ZEA T V= B On v s LTy I BLOH
NeFAr Y a—)r7ouy 7 8ERETDHZENAETT, ZNH6DO~ 7 aix LI T CEEIC
AL ET

resched_lock MRH LT e B ARREFFT2HA TV a—Y v ron y 7 #Eiy
RLET

resched_unlock MO L7 e ABMERFTEIHA Y a—0 v rouy 7%
HLET

resched_nlocks BN BEOHAr Va—Y v r7ony J iz LET

B

#include <sys/rescntl._h>

void resched_lock(r);

struct resched_var *r;
FHEIUTO LS ITERSNET

r O LIET R EADHAT Y a—1 U T ERA~ORA 5
resched lockiZfEZ iR LEHA, ZHIEIMFRHL T 0B AR R TLHEASr Y a—0 70
By ZBEHEPLET, TREABRI—FRVCALRVIRY 7+ F LT, Tz T g

VWK OO T FARMEIZETOBEAS Va— Y oy 7 RkENSE TR SINE
7
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resched_nlocks
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Lo, L7 BEARFNG : =2« 74V NEBED LIIFVAT LAa— L E21T58
By VTN EZETD, SHLRTNEFRATYYa—U v r7on y Z7HICBFRR ary T A
ke AL FEREETEZAEERNLY 4, ROV F LTI —REELZEL, BATZY=2—
U Du sy 7B SILER A : SIGILL, SIGTRAP, SIGFPE, SIGKILL, SIGBUS, SIGSEGV,
SIGABRT, SIGSYS, SIGPIPE, SIGXCPU, SIGXFSZ

FHAT Y 2—) BN 7 SNTWABICY AT A a—)L&1T9H Z EIXA[RE T 28, H#ElE
TEFEHA, F—FH, MOHLET 0B ARFAr Va—U U I7EE R v 7 SNTWAHRIA
V—FFT2REBLRD VAT Aa— L EITHDITAETIEIH Y FHA,

=
#include <sys/rescntl._h>
void resched_unlock(r);

struct resched_var *r;
SIEGILLTO LS ITERINET ¢
r MR LI TR AOFAr P a— v I ER~DORA X

resched_unlockiZfiZiE LEHA, LT 7 U AL IRV THFR L « 24 v FOBRITHKUE
Ou v I BEELRV, b LIV T FABMEE T OBRE . 2 o IXAEICRt S E T,

NOTE
rv_nlocks” 4+ —/V Rigvn v 2 BT 77 4 7 ThHhDH EHESEL720

WIEOBEETHIMNERHVET, -T, bLIDT 41— /L RBER
HLIFADETH-T-HBE, Truy s ThHAHBENET,

=
#include <sys/rescntl._h>
int resched_nlocks(r);

struct resched_var *r;
FIBUILUTO LS IcERSET

r FEOMH LI R EADFHAT Y a—Y VT EEA~DORA ¥
resched_nlocksiZB R BEOHAr Va—V v ron y 7 HERKLET,

N7 uAICBET S ERSEHRIL, resched_cntlQ)dman<—Y 2S5 L T2 &
W,



7'rt X [E A

BRY Va1 v ZHEY — A OEA

b

D

\/»——-

7xzA

UFOCTa s Z AOWRIX, #iotsvar THALEY —LEafio THAS Y a— 7%
FET 272 0OFIEEZFEA L TWET, 207027 AOWFIE7 0 — " VEHE LTHRAZ Y
2— U U7 EE(rv) % EFR L, resched_cntlZFFON L CASOBG: L wIHbE4TV, Z LT
resched_lock &resched_unlockz ZNENMFERH L THAS Y a— U V7 E K rn vy 7B X
Wrrmy 7 LET,

static struct resched_var rv;

int main (int argc, char *argv[])

{
resched_cntl (RESCHED_SET VARIABLE, (char *)&rv);
resched_lock (&rv);
/* nonpreemptible code */
}ééched_unlock @rv);
return O;
3

HH B B

EV—v A MAAHEHE, LAY Y —AORMES A BEMT A Z LI XV ERLET, e
TAL L IFA LYy RRY V—=ZA~DT 7 & A& LR, RLHKE2aey s LET, VY —
ADWANK TS50, RAEEEZT7 > ny 7 LT, BAOTot AL LAV Yy RRY Y
— 2%y LTWAHRIZH Lo 7eat AL LLIFA LYy RNY Y —A~DT 7 & A EHECE
HELER, 207 EAL LA Ly NIy 7 OREZBRVIRULKRETHZ LICLVED
WHVERHY £, ZORBOBRIT, 2—W— - T— R0 bHEHET 7 ¥ X TH 5 RIHIZE
HEIay s b7ray 7BENEEICEA— -~y RTHHZ EZTRLET,

RedHawk Linux{3 2R DI A — N—~v RO E P — 7 = A MAAYMMZE K (spin_mutex &
nopreempt_spin_mutex)Z$Z{t L £9°, nopreempt_spin_mutexi¥I =—7 v 7 A &LRFFL T
WAHH, ALy R LT rEREZI TSV =07 MREBIZT H7eDICHA T V2 — U VI
ZABBCH A L £, spin_mutexiZZ 5 TiEH Y T8 A,

#Blcki< s v a vy Tk, BREA -T2 —AEERL, TNOOHAFIEELHAL ET,

spin_mutexZH D EAE

V=T A MAEYMERIZA Y 0 v 7 & LTHBN DT — A AEEIA T, spin_mutexZE %K
FLLTF D & 9 I2<spinh>OF CEZRSNTVET,

typedef struct spin_mutex {
volatile int count;
} spin_mutex_t;
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A rmy 73200 KREWM y 7 T rny 2)eFo TWET, WIHHLEN DR, A my
237 vmy ZIREBIZH Y £,

B LIERY Y —ZA~DT 7B AT DAY a7 2 LW EEZTWLIEE,
TV g—=vary s a7 A0RIIENGEZEIDY T TR LW mEAEZITA Ly R
HEHETHAEYOFICENL ZEETHLENHY £3,  Tspin_mutex1 > ¥ —7 = —ADF
Hl THHENTNWAA U E—T 2 — A& Z LRV ENLZEIET D Z ENFIRETT,

spin_mutexA{ % —7 = — XA DF|H

5-8

oY=y A MAAYA L F—T 2 —ZA =L, A ry 7O my s, TR
VI BIUOREDAE By 73Ry 7 SNNTWEHENE I a5 2 LAREETY, T
RSB LS5 ¢

spin_init AV ray I ET ey ZREICIEELET

spin_lock Armay Py SRNHETAL Y LET

spin_trylock BEIhlAvrry 7oy 7 2R B ET

spin_islock BESNT-AE gy /By 7 SNTWENE ) DEHERLET
spin_unlock BESN-AY ey 727 vy LET

INHDA L HE—T 2 —ADNTN LAY v ey 7 hay 7357 ERATRER S DI
WZEICHEBTH I ENEETY, BEESNsY— A 2T 2 LICE ) Z OBREL ST 5
T ENARETT

CAUTION

ZErny 7 EOBETHEEN TS FEAB, b LBICr v &h

AV ey EFHay R ETAGEA, rEAERIEA LY R

Ty Ray 7 LR REERH Y F97,
INHEFERT AEICSpin_intOFOH LICE D Ay ey 7 29t 2 0LERXH D 7,
KAV a Yy ZIZx LCUER Tspin_initZFFOH LEY, b LIEETAAY Y ay 7 a v
INTWBEA, spin_initiIZhRic 7y ey 7 LETR, ZHITEZRLEE A, spin_init
AU H =T 2= RFUTFTOLIIHREINET :

#include <spin.h>

void spin_init(spin_mutex_t *m);
FIEIFLL T O L D ITERS L ET -

m A ray 7 ORBT FLX

spin_lockiZAE Ry 7Ry 7 SNAHETAE L LET, ZHUMEFERLETA, ZOA v
=T 2= AFUTFTOLIICHESNET

#include <spin.h>

void spin_lock(spin_mutex_t *m);



7'rt X [E A

H LR LG R RAERITA Ly RBRAEyay 70wy 7T LIcEA . spin_trylock
Idtrue 2K L, & LEKZh L2eho & idfalse 2K LE 7, spin_trylockiZFFOMH Lt 7 =&
AERIFIAV Y FETry 7 LERAL, 2O =7 2—RILUTFORIICHEINET :

#include <spin.h>
int spin_trylock(spin_mutex_t *m);

b LIEEINZAY Yy 2By 7 STV 5E, spin_islockidtrue #IELET, L7
YRy 7 IRNTWbAEAIHfalse BNIRLET, ZHEFEAYrayEay s LERFAL, 201
=Tz —AFLUTOEIITIEESNET

#include <spin.h>
int spin_islock(spin_mutex_t *m);

spin_unlockiZAvrmy &7 vy 7 LET, ZHIHMEZELEYA, 2O F—T =—
AIUTO LS ICEEESNET

#include <spin.h>
void spin_unlock(spin_mutex_t *m);

spin_lock, spin_trylock, spin_unlockiXNightTrace RTCEMRT27-DIC b L —RX - f R b %
PR A ENARETY, 7Y r—3 3 ld<spin.h>X Y BTICSPIN_TRACEZ £ 5 Z &
WED, ZNEDRL—R « ARV MEFETT DI ENARETT, #:

#define SPIN_TRACE
#include <spin.h>

t L-lpthread3V > 7 SN s %a, 77U r—v 3 vid-Intraced L < -Intrace_thrd U 7 X
NHMENHY ET,

INDA 2 E—7x—AOMEHIZET 22 2 F WL, spin_init(3)dmanX—T % &M L T
<FEEW,

spin_mutex>’—/L D H

EY— Y = A MEEYHO 7= Ospin_mutex Y — A OERFIEIZ, LLTFO = — ROk Tl
LET, BPIOEHMSIE, ARy 7 ZBETA2DICBATYa— I V7l —fElczhnd
OV —)VEMERTLHEEZRL, WEIZAE vy 7 2T 5 FEETRLET, ZRbD=a—
ROWRIZV AT ha—nb 7y —Uxy a— b B EN TN SIZEBR LT ZIN,

_malEIIRE ey 7 2L, SIEUIFEFH L7 e XA LIEA LYy ROFRAF Y a—1Y
VIUBEBERLET, TFAErry I REFEAEVRNICH DL I L ERIRE LTWES, ~N—
VT RATV y B TICET DA — Ry REERET 57D, VT4 kT a N
WCBREND~N—VEWHAE Y 2y 7452 L2 MR LET, (mlock(2) BL
shmctl(Q)3 AT L a—1ZHBR LT EE)

#define spin_acquire(_m,_r) ¥
{¥
resched_lock(_r); ¥
while (Ispin_trylock(_m)) { ¥
resched_unlock(_r); ¥
while (spin_islock(_m)); ¥
resched_lock(_r); ¥
} ¥
b
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#define spin_release(_m,_r) ¥
{¥
spin_unlock(_m); ¥
resched_unlock(_r); ¥
}

ATE OWr 7 TIiX, spin_trylock &spin_islock® A > % —7 = — Z2OERIZERE L T S0,
LAY Ry Z7E2ry 7 LEHIE LTS rERALLIEALY Ry 7 SR TVEHAY
vay 7 & RO A, spin_islockOEOMHE LIZE Y vy 7 Bk EN 2 ETRLET, 2
D —4 v AXEHEspin_trylock TAR—Y > 732 L0 A TF, spin_trylock1f % —7
2 —AET A N&E Y FOFIEHRAY 1y 7 2FITT LD ORI G TEERET, Th
b DA IEspin_islocklZ K 2 HifliZp A £V ERAEY OFET LY RIS L0 £,

BATVa— U U THiA v 2 =7 2= ADERA L ELEE L TEIV, Ty Ma v 7 % alk
THED, TrAL LLIEA LY FIZAE Yoy 700y 7 OFICHA Y a—1 v 7 %85
L, Abrmy 707 rny 7RBICENEHEAHCLET, 72 b LUIA Ly i
spin_islockOFFOMH L OBERTCHAT Y a—Y U T EFERNIT DT, ATV a—Y v
IHPBBEUEICRS RS2 LEFHY £HEA,

nopreempt_spin_mutexZE D BRfiFE

nopreempt_spin_mutex (%, HEHF U YV —ZA~ORYT 7 B A EEHEOAL v FH LIET vk R
HATHEY =Tz A b Ja2a—T v I ATYT, BRI Va— U I EHII=—T v 7 ANn
Y7 SNTWAHMIZIFEFV =T R ALy FH LT m BRI 5720 SET, X
Ly FH LT rte 23RO 2 —FT v 7 200 v 7 ZEZEICERD Z LR AHETT,
nopreempt_spin_mutex (X, LLF® X 9 iZ<nopreempt_spin.h>OHF TEFEINTNET :

typedef struct nopreempt_spin_mutex {
spin_mutex_t spr_mux;
} nopreempt_spin_mutex_t;

A rmy 73200 KREWM y 7 T rny 2)eFo TWET, WIHHLEN DR, A my
737 rmy 7REIZH Y £,

HULIERY V—A~DT 7B AEFTETH-DIETI =T~ - A vy s BFA LV E
BATCWDYGE, 77V r—var - Ta s a0onIEnGERIY Y TTHRH LW iR
FLFALVY FRETHAEY OFICENLEZRET D2LERNH Y 7,
Iopreempt_spin_mutex-{ % —7 = —ADFA] THHAINTNWDA o F—T = — A% 5 =
LIZED ZNOZHIET 5 Z ENATRET T,

nopreempt_spin_mutexA{ ¥ —7 =— X DX
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IO —U A MEAM A v F— T 22 —RIIIE SV =T - ARy DR Y T
Tray IBNAHETY, AT Y a— U O EBIEIn v s SN a—T v 7 AEERTSEIC
FFV T ALy R LLIZT BB AT DDA EINET, IF CHEHEIZHALE
4 .

nopreempt_spin_init AvraylETray ZRECb L £
nopreempt_spin_init_thread VT 7 arinruy 7 352 L& REELET
nopreempt_spin_lock AvrmyrsPry 7 SNHETALY L LET



7'rt X [E A

nopreempt_spin_trylock BEShAY vy rzony 7 2RAET

nopreempt_spin_islock BESNTEAE YvBy 7 RBay 7 STV ENE S g
B L ET

nopreempt_spin_unlock BESN-AY ey 727 vy LET

xR HHETIZnopreempt_spin_initOFFNH LIZE W 2 v v 7 ZHHI LT 5 %EED
HYET, FAEL Oy JICH L TUER T DA v A —T 2 —REMNOHLES, b LIEEET
DAV Ry IRay 7 ERTWHEE, nopreempt_spin_initi3Zh iz 7 ey 7 LET
B, TIUHEEZRELEEAL, ZOA X —T7 2 —AFLFO LI IHEEINET ¢

#include <nopreempt_spin.h>
void nopreempt_spin_init(nopreempt_spin_mutex_t *m);

BIEBIILLTO LS ICEREINET
m A rnay 7 OBT R A

nopreempt_spin_lock & nopreempt_spin_trylock 23FEON S L7z RE,
nopreempt_spin_init_threadiZz7'V =7 v arldvu vy 7 b I EE2RFELET,
nopreempt_spin_mutex’A</LF « AL v KN+ o A THEH SN 5K, 7ot X |3-Ipthread 73 U
VI ENDMERDH Y, KA L Fidnopreempt_spin_init_thread % /07 < T LENEFEOMH
TRERDDET, bLTREARYALT « ALy MEERTWRWES, ZOL—F &bk
< THIENIMOHTHERH Y F4, ZOA—Fit, 72 LIEA Ly FOMifH I =
—7 v 7 A% MH L T2 BR R S IENFMFNH SN D BERH D ET, b LTV =T
DTy I PMREESNDHEEEeRNIRY £T08, %9 TIERWGHerrnoNiE I T-178
EOVET, O F—To—RFLUFOXIIHESET :

#include <nopreempt_spin.h>
int nopreempt_spin_init_thread(void)

nopreempt_spin_lockiZA B By /7 R3n vy 7 SNAETAL L LET, ZIUHMEZKL EH
loe TOAE =T 2= A FUTOI I IHESNET

#include <nopreempt_spin.h>
void nopreempt_spin_lock(nopreempt_spin_mutex_t *m);

HLFRHLETrEA L LA Ly RiRAE Y my 70y 7T LT2GE .
nopreempt_spin_trylockiftrue ZiR L ET23, b LAHI Lo oA idfalsez iR L E T,
nopreempt_spin_trylockiZMF-OMH Lt 7oA 6 LIFA Ly RETry 7 LEHA, ZOA
=T 2= AFUTOLIIHRESNET

#include <nopreempt_spin.h>
int nopreempt_spin_trylock(nopreempt_spin_mutex_t *m);

HLLIBEINZAY yay 7l a vy 7 TV 584, nopreempt_spin_islockitrue i L &
T bLTrry 7 InNTHbHEGEfalse #IRLET, ZOA ¥ —T7=—RFIUFDOLIIC
BEsnEd

#include <nopreempt_spin.h>
int nopreempt_spin_islock(nopreempt_spin_mutex_t *m);

nopreempt_spin_unlockiZz At > vy 727 vny 7 LET, THIIEEZRELEEA, ZDA
=T 2= RAFUTOLIHRESNET

#include <nopreempt_spin.h>
void nopreempt_spin_unlock(nopreempt_spin_mutex_t *m);
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nopreempt_spin_lock, nopreempt_spin_trylock, nopreempt_spin_unlocki{%NightTrace RTT
BT D720 L — R « ARV REFRRTDIENFRETT, 77V r—va i3
<nopreempt_spin.h>X Y AifIZSPIN_TRACEZ EETHZ LICLD ., ZNHD L —R « 4 X
FEBNT D ERARETT, fi:

#define SPIN_TRACE
#include <nopreempt_spin.h>

t L-lpthread8 U > 7 ShaA, 77U 77— a id-Intraced L < -Intrace_thrb, UV > 7 &
NOMERH Y E7,

INOA 2 H—7 2 —AOMEHIZET 2 H 72 2 #HIT. nopreempt_spin_init(3)?>man~<—”
EHRLTLLEEN,

POSIXA DT 4T « T %

BE
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NOUT 4T T HFry T ony VEEOTD ORGENERR A AT 5 7o I FEET]
HREMA U —T 2 — AR LET, WV T 407 e T A IFEEEE ISR LT
ERINDEEDCHIBEY v &S A T V=7 F T, 26 OEMELE G BPOSIXA & 7
T —AFUTEEHET :

o EvTxEERL L EDHEICERET AHHLEME—sem_initd, L < iXsem_open

o ETFOMEET I IUAL T Dy s HFE—sem_waith L < iIsem_timedwait, fERD
ENREOHE, BIEEEITL QWD X A7 E7 ey 7 LET

o YT FDOMEEALI VAL NTEHT 0y 7 EE—sem_post, b LAEROENRE LT
OBE., BT+ ETT Ry 7 ENTVEEZZDIONRRIENET, b LIEROENAE
nZBEz LA, B 74 LTI Ry s ENEEAZI1THY £ A,

o [EREDHEDOHE~T+DEET IV AL T 546444 E 0 v 7 Eff—sem_trywait,
LEXREr b LIFADEE, SRR L ET.

o EXTADMEDORF T ay Mttt s s o) #fEF—sem_getvalue

Ry Tray s FMTE Ry 7 8RR T (EOBRERRRHIET S, TR O
ETRFHITE T TE BB D),

BT T 4 e T FITEBOBE T A THEHTELH DD Y V—A~DT I 2%
B D 7= DIEH T2 Z ENARETT, BT 47 - =7 +ILRITE THARIZR LT
H ARE T,

ALy Rigsem_init(3)/L—F v OO L& L CARIZe Lt~ 7 4 Z/ER LA L £,
OB 7 HIFIFECH L THREINDMEIZHELLEST, 77— a Y NOEA Ly NI,
sem_initb—F U OO L TER SN ARTR LE~Y 7 4127 78 A LET,



71 & X A

Z Ly Ridsem_open/t—F L DO LB L P2 =—7 24 F1(H70 Y LT WNULL TR T4 5
IFHNOIET 5 Z LI L VAR &~ T+ Z2ERLET, B~ 413, B~ 7+ 21ERT

Lz dsem_opentFOM L THHE S 2 EICHIEIb S v E T, sem_opent—F I7 mE R
DORBT RURAZERIZE~Y 7+ 2 G0OETOT, ARTEE~Y 7+ D77 1 & ANRZE/ % E
DUTHZLIFHY EHA, tho 7ot X iIsem_openDIFOH LI LR CABTOIEEICL Y
AR &~ T A ~T 78 ATDH I ENATRETT,

AR LE LS IIARIME D'~ 7+ 20H1{LT 20, ZOMEIFIAEERY VY —2ADOBITERE
TAHLERDHY $T., MHEHMEIRESTAE=0ICh YT o7 e~ T7 325 1%, BT
AOMEIEL ICHETHHERDH Y 5,

IVT A HINRY ) —=ANDT I EAEZLLBEAZ A I1E, €DV ) —RAER#ET LT+ %
0y 7T HUERHYET, FRAIBRE~T+%2 0 v 7T 5, ZHUET AT LAAOMO R &
AT MBTFWEINDZ R Y Y —ANEHFARETHDLZ Lo TWET, VY —RAERET
D~ T7 B LRI Y —ART 7 RAEIND L HZT TV r—a rinErR TV DL
ERHY T,

v 7 A DENETH LR Y Y —RIHHFTEET, VY —RADI2FEFNEEHELLES L LT
WAHRDHZAZIZED B ToNET, B~ 7 +DEREaors, FAMGERY Y —R31ob 7%k
VY —2EZHRELEIE L TWDHAZITFIHREL DU D E THROLENRH D F

T, b LEY 7+ DERATHIEES. VY —ADIo52ETA7-DIc7ay 7 SPTn5Y
LIIFFHELTOD X AT BLIOLL EFET D REEERH D £9°, ¥ AT NY YV —ADHH %5
T3, ZNidt~7r%27 vy L, VY—REMOX R BRERAIBETHD I EE2HD
TET,

<.

ORI DT 4 7 - B 7 HIFATUIEV EFRA, HDF AR T+ 2T Y
I HIEMNART, MOZR7FENET v ay 7T 52 ERARETT,

=T xDOT n ey JEMEITRERIERWIY VAT, ZHIRF AR T y Ruy 7 25X
TR T TN e N R T e p—=Fonbe~T 35T 00y 752 ENARETT,

PTAMHED R ANTESEE OMAZ RATRICLET, (MR OX AN BT +E2 0 v 7 T HIFICH
A= 7 FOFEBEIII RSN, XAJEFFRICET7rE2any s LIS ET50%7
0y 7D EEBRES AT OB —RICER T 5 Z LRk ER A, ORISR, BIROE
SeFEWHRNME U B AIREER H Y F9°

AVEBE—Txz—RA

PIEDE Y 25 TPOSIXA T YT 4T e TF « f X —T 2 — ADOERAFIEEHA L E
INEDA L F—T 2 — R E LT CHEICHIA L £9

R

sem_init
sem_destroy
sem_open

sem_close
sem_unlink
sem_wait
sem_trywait
sem_timedwait
sem_post
sem_getvalue

BRTR AT T 4T
BRITR AT T AT

T2 IHE L ET
w7 EHIBRLET

LRt E AT T 4 T T+ O, WL, B O A
ITWET

BETE DT T 4T Y T A ~DT VA ERELET
ZRIEI T T 4T e T OLETERIERLET

BT 4T ke T rEay I LET

NI T AT T FNT oy ThHIEAn v 7 LET
NI T AT T HA LT T MIETrYy s LET
HOT 4T kT T a7 LET

HIT 4T e T+ EDEERSLET
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INBDA L E—T = A RS T BT, PALY R 54T TV T T Y r—va ity
YIFTHRERDD I LIERELTLIEZEY, UTOF U TVEERICEFTA T TV L) 7
THRCEM T D a~vy R T4 &R LET, FA7 1 7POSIXT A 77 U (NPTL) X7 7+
VTR ERET,

gcc [options] file.c -Ipthread

FILT PV r— gl TOavw s R T4 THERIICY V7 SEDLZENTFIRETT, 2
Linux ALy K« 9477V 24l LET,

gcc [options] -static file.c -Ipthread

Tt ARG T O R—FNBLINUXAL Y K« T4 7 F VIZEFRNWI EICEELTLES
VN,

The sem_init/b—F

sem_init(3)7 A 77 VU « —F UL, BT AL o THRESN TV DFIHARER Y Y —2AD
Bt~ 7 +DEEZRET L2 LICED MORHLLT R ARLA4RBR LIV T 47 -k~
T4 T D 2 N EEETTY, HAEPHLODIC YT v sk~ T AT B
X, e R EEAUEELET,

NPTLZ A 77 U i L CEIICY > 7 Sz e 7/ AX, pshared /NT A —4 38w Tl
IRVMEIZRE SN T u e AT~ 7+ 2FT2 2 LRARETY, & Lpshared 2B
DRESNTEE., B 7 HIZR LT 2ANO R Ly REFET A LET,

LiInuxA L > K« JA4 7V EFERLTHNICY 7 Shi-7 e 77 A, L7 rEARNOR
Ly REICHET DI U T 47 - B~ T 3 2FTAT 5 Z & OB AHETT (pshared 130% 3% &
THVENRH Y ET), TutZARNDIO>DA Ly Rt~ 7+ 21E. P11k L=%. F—7n
BADMDBHRIAL Y RIZZ DB~ 7+ Z8ET 22 LRARETT, fork(2Q)v A7 Lz —/L|Z
L0 a2 7 et id, Yo ARBICHIb Lict~ 7 4+ ~O7 7B A %A LW
o exec(3)H L<iFexitR)T AT La— L aORH L7k, et xbElet~vT7+~0T 7
TRAERVET,

sem_wait, sem_timedwait, sem_trywait, sem_post, sem_getvalue 74 77 U - L —F %
b~ T BEET DI SNET, AR LIV T 47 - B~ 7 +idsem_destroy
N—F OO LIZEVAIBRENE T, INODOL—F I 0%OEs v a T LE
7

CAUTION

IEEE 1003.1b-1993 Hi#&1%, B D7 mt 2H[FE—t~ 7 4+ 125 LT
sem_initZFEOH L7 IC 38435 2 LA LTV kR A, BITE,
RedHawk Linux> J241%, BRI Osem_inithFOH L 0% I/ Tbi s
sem_initOMFOH L CHE S LA EICE~ 7 + 2 BIEHE L E9,

TV r—vay - 3— RHPPOSIXA ¥ & —7 = — A (FF2£ 7 Concurrent
DY AT BEEGi) e R— T LD IRV AT ACHLBMT 52
ENMED Z L EMEFEICT D720, sem_init2 > R rw AT
TN TR ANRED YT+ OYILBLEZ T Thi D 2 L 25T
LHLERHY ET,

H Lsem_initOMEOH L OFNZEEIZFIEHE S L, ZORICE~ 7 + % FF
B D2 Ly RAEEAFEE L TV B %ICsem _init AREO S 7454
INHOA Ly Ridsem_wait DO L2625 Z &3k LTR<
BRI T S D Z ERNE L2 7,
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S

#include <semaphore.h>
int sem_init(sem_t *sem, int pshared, unsigned int value);

GBI TOL S ITERSNET

sem LT 24017 L o T 4 v 7~ 7 + & FTsem_t #EEE~DOFRA
o

pshared T xEMOT o ARETENE D P ERTIEEEME, b Lpshared (€
BLUSADERBEES N TWAGE, Ev 737 e AMTEINET, b
Lpshared [ZB R AR EINTWDHEHE, B 7+ IER—-7rEARNDA Ly
FETORIE SNET, LinukAL Y K- T4 7F Y 2o THEFMIZY > 7
SN ue T 8E, T AMTHET e T+ 2T D 2 LIk
F°, pshared I B0 2% ETILERH Y, b LERBRE SN TORWES
IZsem_initiX-1%iX L, errnolZENOSYS IR E SIVE T,

value Yot Lid, B 7+DEEZBEEFAIERY Y —A2ADOHE~YHULT D ED
BEE, Z OEIISEM_VALUE  MAXDEZBZ 5 Z ENTEEHA(ZDEE
ez % Cid<semaphore.h>2 B L T & W),

BV E0IXsem_initOIEON Lf))EEIjJLﬁ;k%:/TLiT ROME-UIT T —DRELZZ L%
AL, errnoli= 7 — ML A1 OREINET, BETLHAREEOH LT —DFHO—
Eixsem_init(3)dman~<— % &M LT <TE&EWN,

The sem_destroy/L—F

CAUTION

IR LA T 4T kw7 id, EoTuv R b~ T B EME
THLENRL RV, BEr~T7 527 0y 73570 ARFELR
B ETHIRL TIEWTEEA,

B

#include <semaphore.h>
int sem_destroy(sem_t *sem);

ST FO LS ICERSINET -
sem BB 24817 LA T T ) « B 7 ~DRA &, sem_init(3)DIER
HLUTIER SN Y T 407« <=7 4721 Zsem_destroy®FF U L T
BB+ 2 L NATRE T,

RV fE0lXsem_destroy® UM L 23 E}ZIJJLﬁ_&%?/TLiT ROE-LT= T —0 A LD
LxRL, errnolE= 7 —Z2HMbE L OREINET, BETHARMEOH L =T —OFEH
4%Lisem_destroy(3)0)manf\°~“/“%éf‘ﬁﬁ LTL7EEN,
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The sem_open/V—F

5-16

sem_open)T7 A4 77V - L—F U, WO LT m e ARNLRMEI YT 40T -k
7+ OIERR, WIHHE, BRI T2 Z ENARETY, T uwARLRIMNE I YT v &
~ T A EAERT B, a=— 7 AR T~ T ET, bR BT ok
ENTWBFRIAARER Y V=20~ 7+ DIEERE LE T, HAHLO = DIc4 il & 7
DT 4T e T A EEAT AT, TR IEELUSRELET,

AEITE v~ 7 3 BER L%, ho 7 1t R idsem_openDIEOM LB L ONE U4 RTOHEIC
KV ZO T+ ~OREREMIT D ENAREE /e £, EFICET T 25 Lsem_open/i—
FTARMTEI T T 4T BT kDT L AZIRLET, T rERALZDRE,
sem_wait, sem_trywait £ sem_postOMOH L T~ 7+ 22T 572012207 KL A &f#
HALET, 7rtRidsem_close/t—F > L< iXexec(2), _exit(Q)T A7 L a— L &=FENHT
FCLHIMEE~T7 4 ZBEELET D ATREMERH Y £77, execd L < iXexitDOFFOH L T4 Rl
Et~7 xidsem _closeDIFRH L TH LD I HITHK T LET, fork(Qv AT La—nZ k
DIERLEND T 7R BRI T 2 B AR LIZARITE B~ 7+ ~DOT 78 2 &K L ET,

H LI T a X hsem_open% Al CARTEZHEE L THEGFOH L2172 %6, ()7 =

A HHMsem_closeDFFOH LAZBLTCE~ 72 2H LTV, LT, QWL O71D
Z'rt A Rsem_unlink OFFOMH L &8 L TARTZHIBR L TWZRWERY [FI LT KL RANRE %2 O
CH LRSS ET,

b LEH O v 2 )i3sem_openx [ CARTZHEE L CTEBIFORH LZ1T 2546, W 2007
7 Asem_unlink OFFONH L 238 L CARTZHIBR L TOWRWRY , FMTCE~74+ - 7V
7 RDOT RUARK 2 OO LIGICRSNET(FIFOCH LIZBWTHT LBRIET FLAR
I DDIFTTIERNZ EIZERLTLEIW), b L7 et XxMsem_unlink OFFOYH L Z3# LT
ARIEHIRLIZSGA, B9 74 37027 FOFHLNA LV AZ U ADT RLARNIRINET,

B

#include <semaphore.h>
sem_t *sem_open(const char *name, int oflag[, node_t mode, unsigned int value]);

FIEIFLI T O L S ITERS L ET

name B~ T4 OAFTERET DNULL TR T 2 30551, #£83E“sem” [Zname il
IZfmEi, B~ 7 xiddevishmils —4% 7 7 A v & LTHERR SV E T, 4G
FHDO AT v ¥ a2 (NXFIIRBEBMEDH DT 7V r— g OO HERE) T
THRAT v 2Z2R®FICHDIADEEA, TEORAT v 2 UF LBIEOIEE
T4V MU LARIOMBRICEEL 52 F¥ A, BlxE, /Imysem & mysemid
Wi & bidevishm/sem.mysem & U THFIR SV E 9, BEHFRACFEA BT 2O
CFF i usrlinclude/limits.h TEFE S 4L 5 NAME_MAXK M THER STV D
FIEEDIMETT,

oflag MOHLEZ 0 ARLFMTEI T 407 - BT 45 LIIBEGFEDOL I
MEDTT 4 0T B T ~OEROMEFENE D AT, Lo
vy MBEETHZ EBARETT



71 & X A

O_CREAT name CHRESNDIH VLT 47 « v~ T+ DIFEELR
WA, (Bl ET, B2 7+ O —F—IDIFMEOH
Lt B AOEN a2 —F —IDIZERE I, TDT )V
—7IDIIFFOH Lt 7 v ADHFH 27 V—TIDICERE
SN, FOR—Iv¥g - By MImode B3 THRE X
NEEBVICHREENET, B~ 71+ 0gHEIZvalue 5
BTHESNTEBVIZRESNET, 2Oy MEHRE
T 5EE, mode Evalue SIBOW FEEET HMLENH D
ZEITERELTLLEENY,

HLlname THEIND I U T 47 « BT + B FE
T 584, O_EXCLIZER S T\ 2 FLSMEIRE Sz
O_CREATIZ#N 1 &+ b £ 8 A

O_EXCL H LO_CREATARE S, name THRESNWEZI T T
4T e T A DNEET DA, sem_openid KL £
9, b LO_CREATAREINLTWARWEA, ZOE Y b
SN ET,

t LO_CREAT & O_EXCLLSN D7 Z 7 - £ Fdoflag 5l
BICHRES N TV DA, sem_openb—F L (x=T—
BETZELICERLTIES N,

mode OB ZETename THRESNDII T T 4T BT 4D/ — v g
Ve By NEBRETHEEE : et ADT 7 AL - B— NERR~Y A7 IZHRE
ENFEEY MIIT T 4T T3 DE—R T VT ENET(RRDHE
IZOWTitumask(2) £ chmod(2)Pman<— B L T Z &), /=3
viar - By NSO E Y Miimode IZREE SN TV DA, T 53R
ENET, TrBRFLRMNEIV T AT T EERT D EEDR
mode 3% AHEEL £,

value Pug L IIBAEFIHATERY Y —208IZt~ 7 + OEZFIH{b+ % Eoik
Hfiti, Z OFiE<limits.h>TEFE I HSEM_VALUE_MAXDER B2 5 Z &
WEHREREA, Tt RRLARIME IO T 40T e T B ERT D L&
D Fvalue FlEEHRELET,

H UM LA L7286, sem_openl3ARIfTEA DT 4 07 - 897407 RLRA%ER
L%9, SEM FAILEDOE W EIZ= T —MNRAELTZ L &R L, errnoliT 7 —4%/R7 7201
WESNET, BETIAHERMEOHDZT—DZ A 7D Y A MIOWTidsem_open(3)DOman
—VEZHBLTIEZN,

The sem_close/t—F

sem_close(3)7 A4 77V « L—F UEIMOH LT v ARNL4EiN&E AT 40T - kT
F DT IR A HFEST D ENARETT, sem_closeV—F Uit~ T+ EFAT L a
AZENY B THENTEV AT A - VY —REMLET, TO%, B~ T+ EBELE> L9257
7 AMNSIGSEGV Y 7V DERME AR S KR E R D ATREMER H Y £,

w7 T L T M7 rk ADsem_closelfFOMH LICEEEZ T £8 A,

B

#include <semaphore.h>
int sem_close(sem_t *sem);
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GBI TOL S ITERSNET

sem TR AERBTDARMIE DT T 40T B T A ~DRA A
sem_open@)DOMOH LE@ L T LIz 7T 47 B~ 7 4 & OB
DHERET D2 EBAHETT,

=0 fEolsem_closeDIFOH LRSI L= Z 2R LET, RVME-LIZ= T —N"%EL-Z &
ZRL, errmold=7 — %2R T 7OICHEINET, BETIHAREOH LT —DX AT D
U A Mo Tlsem _close@)DOman<—YZHMR L T 72 &0,

The sem_unlink/V—F

sem_unlink@)7 A 77V « L—F I RHLIET R AR T T 4 T« B~ 7 4 DA
ZHIBRT 52 LR AEETT, TORELARIEZHERL T~ 7+ ~OHEAHLL LS L3567
DRI T A DORRDA L AZ AT L AL LET, O LIS TE~Y 7 + 2%
LTWb 7 et XL, sem_close(3), exec(2), exit(2Q)v A7 Aa— L EMONHTETE~Y 7 4+
A Ukt 5 2 &R FBEETT,

S

#include <semaphore.h>
int sem_unlink(const char *name);

GBI TOL S ITERSNET

name T 7 DAFTEEET DNULL T T 953055, #5855 “sem” (Xname DR
WZAmEi, =7 riddevishmiZy —% 7 7 A V& LTERRENE T, &
BADAT v a(NCFIERERMEIMEOH D7 7V r—3 a > O #HELE) T
THRAT v aZ@PITHOIAD ETA, BEHORAT v v a2 XTFTHBEOEE
T4V MU LARIOMBRICEELE 52 F¥ A, BlxE, /Imysem & mysemid
W7 & bidevishm/sem.mysem & U THFIR SV E 9, BEHFRAXFEA BT 2O
SCFFI i/usr/mclude/llmlts hTEFR SN HNAME_MAX Kii CHERR STV
LEICEENMLETT,

RV EoIsem_unlinkDFFONM USRI L7=Z L 2R LET, BOE-LIZ= T =0 AL L

ZRL, errnold™ 7 — & RIS EINE T, BRETLHAREEOH LT —DX AT D
U 2 MzoWwTidsem_unlink(3)Oman<—Y 2B L T &0,
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The sem_wait/L—F >~

sem_wait3)7 A 77 U - L—F UEMHOCH LT e ABRLR IR LIy T 4T s kv T
Oy 7T HZENARETT, bLEYT7+DENErTHLIGE, Ev 7+ Ecr Yy 7 SR
TWET, ZOHA, 7rtRF /I Ab l{idkt~7+R"T7ray s EhbETTrey s L
FT, bLEYT7ADEREr LIV RKREWVWESE, TuaktRide~T7r2ny 7 LiTEd, 0T
ek, e~ 7o LET,

S

#include <semaphore.h>
int sem_wait(sem_t *sem);

BIEIILL TO Xy IcERINET ¢
sem Oy 7 TAHLHBR LD T T 4T s BT+ ~DRA U H

EVEONI T aEARBELEE~74+0u vy 7R L2 2R LET, EVE-LIZT T —
NRAELZZEZRL, errnoli= T — 2 /T 72OICRESNET, BETHAREMEOH S
F—DH AT DY A MO TiEsem_wait(3)DOman<— T EZ B L T 72 X0y,

The sem_timedwait/V—F

sem_timedwait(3)7 A 77 U « L—F UEIMOH LT e ARLR IR LIV T 4T - &
~T7x%EB v I THTENARETT A, b Lsem_postZ N LTCT7 vy 73507k
LIFEA LYy REMFOZERLIZES 740y 7 TEXRWEE, BESNZF A LT U MO
FRSEDIN T IR A T L E T

H=
#include <semaphore.h>
#include <time.h>

int sem_timedwait(sem_t *sem, const struct timespec *ts);

SIEFLTOL I IERSNET

sem 0y 7T REER AT T 4T BT A A~DRA A

ts FAERE T T D H—Kfl 2B & F /B THRE Lic<time. h>IZEE I TV D
timespec FRER~DRA &
11

ts.tv_sec = (NULL)+2
ts.tv_nsec = 0

QRO B A LT T N EFRE, POSIXKFEAFERICE T 2 a2 iz >\
X, 65D [POSIXEFMIHEIERDOHESME ] 2L T &V,

ROMOIE 7 AMEE Lz~ 7 40 v 7 IO LIzt 2nm LES, BEVE-1TITT—

WIEAELIZZEZTRL, errno =7 —Z R IeOICHEESNE T, FEETDHAMEEOH LT
F—DH AT DY A MO TiEsem_wait(3)DOman<— T ZH L T 72 X0y,
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The sem_trywait/b—F >/

sem_trywait(8)7 A 7T U « —F L id~T A NTray s ENTWL I L ERTE~Y 7 ¢
DEROL D KREVWEADH, MOH LT e AN T 47 ke~ T 352007 T5HZ
EBARETT, bLEY 7+ DERERTHIGE, B~ 7+ &2BCr vy 7 ENTEY,
sem_trywaitOFF O LIZZRIRLET, b LA ukxinNe~7 00 v 7 IZEDT558E6. B~
7 OEEED L, 0 TRVWESEEDY EHA,

B

#include <semaphore.h>

int sem_trywait(sem_t *sem);
FIEIFLL T O L S ITERS L ET -

sem MO LI e AR’y VT 2L4ER LT T 40T BT 4 ~DRA
A

REOEOIFEOH LIt e AREE Lt~ 7+ 0u vy 7 TR L2 L AR LET, RV E-
UIZT—0RAELEZZ AR, errno I 7 — %/ RO EINT T, BAET D06
WoOHDHTT—DXATDY R MOV TiZsem_trywait(3)Oman<— T ZZH L T 7230,

The sem_post/V—F

5-20

sem_post(3)T7 A 7TV - —F IMRH LT OB AR Y T 4 T B T4 ET 1
I FTHZENARETT, b LI O aE AR T T+ 5 F-> T ay 7 LTWAEES.
KEELEOFHETF o AN~ T+ RNT vy 7 SNEHICEZ ShEd,

B
#include <semaphore.h>
int sem_post(sem_t *sem);
GBI TOL S ITERSNET
sem Ty T EARIRATT 4T BT ~DRA A

R E0isem_postOMOH LK L7cZ Ea2RLET, b LELL Wb~ 7 35l 723

RESNZH/AE, B AT —var s TV MPAELET, ROME-UITT—MNRELLZZ L
L, errnold— 7 — % RTTEDICREINET, BETHHAREOH LT —DX AT D

U Z MZoOWTidsem_post(3)Dman<—ZH ML TL 2 &0,
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The sem_getvalue/t—F >~

sem_getvalue(®)7 A4 77 U « L—F IR LT e e ABAFIR LAY T 4 T -k~
74 OMEETIFT D Z EARARETT,

S

#include <semaphore.h>

int sem_getvalue(sem_t *sem, int *sval);
FIEIILUTO LS ICERSNET
sem EERE LZWARIR LT T 40 v~ T 4 ~DRA 4

sval GHIR LI T 47« BT OEDRINDGH~ORA 5, BRI
AMEIFI—NFOHEEAI LT TOES 7 +OEBOEEZRLET, ZOHE
I LB R D F O TOE~ 7 + DEBETILAR WS LILARWED
AETAZZLNAEETT,

=V fEolXsem_getvalueDFFONMH LICHKREI L7122 & 2R LET, ROE-UI=T—NRELEZ
LERRL, errnolI=7 — 2R T -OICEKESINET, BAETIHIAREOSH LT —DX AT
DU A MoV Tiksem_getvalue(@)Pman<— Y ER L TL Z &0,

POSIXX = —F v 7 A~DOREILIE

Ra—T v I AIFEEFCI VT A Vv a VOFRITO LI T — X BERERET D
T=OIBR R BT A 2T, S 2a—F o7 AET7rry 7 (EDA Ly FIZHLATA SN
T Er vy 7 (1ODA Ly RBFTIA)D2ODIRFEEFF> TWET, DAL > RAREICE v
ZJLTVWHa—T v/ A%Ry 7 LESLTHAL Y Fid, ETHALTOD ALY FRIa
=TI AET vy I T HETEIELET,

RedHawk Tl AT RE 2R EHERY 72 POSIXDP A L K« 2 2 —F v 7 AREIZIZLL T OV —E AR
BENET, ThOEDHF—EADTRTOFRIIMaN2—T BB LT 2 &,

2—7 v 7 A HHb
a—7T v I RAEkuvyy

2—F v ADu v 7 R
a—T I AT ravy

2 —T v 7 AEREE

2—T v 7 ADEMNA T =7 b EgHIE
2a—T v I ADORMEAT V=V N EHIE
a—T v I ADBME A T ERE

2 =T v 7 ADBWEE A T E TG

pthread_mutex_init(3)
pthread_mutex_lock(3)
pthread_mutex_trylock(3)
pthread_mutex_unlock(3)
pthread_mutex_destroy(3)
pthread_mutexattr_init(3)
pthread_mutexattr_destroy(3)
pthread_mutexattr_settype(3)
pthread_mutexattr_gettype(3)

V2V YV YR Y B VR LV R LV R LV R )
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RUNRA B -

5-22

FNHOH—E R, RedHawkiZ [Fm w73 2 M (BR A2 & 5 FEARR 2 42 2 DL F o
POSIXDPA Ly RILIENGEENET, 2N MEIFIHL LTSV —va v ORA Ly RD1D
MR a—7 v 7 AMRFEFIZFEATSS, BIET 27 7 r—ra v iihx$£9, [HEEE
WA ) F, Ia—T v AEATHEDA Ly R EBE - ITMERIC A Ly RO
DAY a— )7 EA)—THOEREBLEEA Ly NOBEE~ABNICE & BIFES, Zh
DOFMEOFEMAE LT IR LET,

P—ERILUBEDOE 7 v g B L Umant—Y THBH I TV ET,

pthread_mutex_consistent_np(3) FETDHI2—T v I ADOFEERLT
pthread_mutex_getunlock_np(3) Ra—T I ADTray Y R —EiIRT
pthread_mutex_setconsistency np(3) = =—7 v 7 ZADEAMIRELZ R T
pthread_mutex_setunlock_np(3) Ra—T v I ADTray 7 « KU —EHEE
pthread_mutexattr_getfast_np(3) BEE— FZRT
pthread_mutexattr_getprotocol(3) VARV % e
pthread_mutexattr_getrobust_np(3) 2N A N e LoULEIRT
pthread_mutexattr_getunlock_np(3) Tray s R —EIKT
pthread_mutexattr_setfast_np(3) BEE— REZRE
pthread_mutexattr_setprotocol(3) 7'u k3 EHRE
pthread_mutexattr_setrobust_np(3) B NZ R - LAV ERTE
pthread_mutexattr_setunlock_np(3) Tray s R —ERE
a—T7 v 7 A

BUNRAN s L a—T v I AEFRTLZT IV r—Yaild, 2 a—T v 7 AERRFRICHO
2 =T v I AFEEDKET LIerE S 0ERIET2 2 LN TYT., HILVWITAZIEI 2 —T v
JAMRHEESNTODOREEZIRELL S L L, b LENADRHRESS, HOEERI=2—T v 7
R —0F 5T HZENAERERYET, b URBORERH KRR -T25E, Ia—T v 7
Axay 7 LEI ETABICRERARTHDZEE2RTAT—FRAEFMETEL512T5720
W 2—7 v 7 AFEEARFREL v~ — 27 T D AMREMEN H D £,

NS %7 %, EOWNERDEAD & ENOTRECOVERABLE® 2> M LV errno=— K% #]
ATEET, T2a—TFT v 7 AMERFPICA Ly RBEALER, 22—TFT v 7 AFHBNICT Ve v
I LA E~— 7 ENET, TR 2a—T v ATBVWTELXDORII LTz v 7 BKIhT
1372 < EOWNERDEADT 5 — % R4 Z L 2B Tid, Zy R gy 7 Z@FEory 70k HI
@ELET,

BenrT, BUNRR NIBMRT AT AU r—a ANIRENF-En v JERD AT — X A H T 5
VERH Y £9, EOWNERDEAD TH D, 77V r—a VIENZE\ET 5 2 LN ATHE
T, TEENEAEBLOFEWER)N~—7 SN ECERNTET 7V r—2a Vv OARER
fAIcbEE, b LEEHRR 254, BEREE~—27 LET,

FEARAfEE ~—27 &Nz =2 —F v 7 AIFENOTRECOVERABLEL T —%f£9 2 2a—F v 7 A
DOFFERETOBELIESR LET, M— DRI 2 —T v 7 A2 BT —E XL 12—
T v 7 AOREEZNEDE LY —E AT, BERAREICRDI2—T v 7 ATAY—=FLT
W5H ALy RIZENOTRECOVERABLET 7 —Z fEWE CIZEE X B3 £,



B SE BRI

7'rt X [E A

BEREMWEA 2 —T v 7 AEHEHT LT 7V r—a vid, ZORLIC—KRIZE & RiFbins
BRELZBRIET A Z ENTRETT, SlE EF 2T v 7 22 RELEETNOLDAL v TR
AL, MOEEREAL Y RIZZEDIa—T v 7 Ao TA ) —FREIZAV £, 208
Gy AUV—=TLTWD ALy ROBEEIFFAEENR 0 v 7 2R 2MIZ—FIC e v Z FTaH
B sSnET,

FNHDAY —FLTWAALy RiIhD I 2—F v 7 AZNBICFFATLHZ LN TE 5720, £
NoBEEMNMEREAZS & RIS, RRBEREIL EOERE~S & P 502 ET HERICERE LS
RN AV—F - ALy REM#ERLTHRELET,

2—HPF— e f U F—T 2 —R

RSN — B ROEERIAIFRICES B v a VB I ORIET A4 T A4 > Oman
NR—U TRt I ET,

UTOVh—ER I a—T v 7 AOIWRETHRIEL £,

pthread_mutex_consistent_np(3) FETHI2—T v I ADOFEERLT
pthread_mutex_getunlock_np(3) Ra—T I ADTrayy R Y —EIKT
pthread_mutex_setconsistency np(3) X =—7 v 7 ADOEAMIRIEEZRTE
pthread_mutex_setunlock_np(3) Ra—T v I ADTray 7 « KU —EHEE

UTFICREH SN —ERAEI 2a—T v 7 AREAT7 V=7 PRI SN TW A EEIZBE LT
EES LIZMWEbEEITWET, (Sa2—F o2 XEHF 72 b I3EEAT7 V=2 b
EHVVMER SN 2a—TFT v 7 ANTHHAWETH DI 2—T v 7 AOHMEEE ERT HT — 41
BRTT, T2—T v 7 AIEL OWEEZFI> TWDHDT, La—T v 7 ARMEA7 V=7 M
TFUr—2arPloDIa—F v 7 A@EA 7T V=7 FNTERESNDTNTORBMZ ER
THEDICENDOEWBETFERE LT, ~HEORMEAT V27 FEROZEIRDPETDR 22—
Ty AEERLET,

T 2—T v 7 ADHEMOT-DICEESNELEOHLZNLDO M. 2 2—T v 7 At
F TVl FEBLTORERET D ENARETT, RIS 2—T v 7 ADHFEMELTAER
B, Sa—T v I ARMA TVl M@ L TRIIDERE 525 Z EMMA[HET, FDk,
SIETAHI2—T v 7 ARBGORMEREEN L TET TS Z ENAEETT,

BAED IS
pthread_mutexattr_getfast_np(3) BEE— FZRT
pthread_mutexattr_getprotocol(3) 7a hangziRy
pthread_mutexattr_getrobust_np(3) 2y NA R s LAYV AR IR

pthread_mutexattr_getunlock_np(3) Tray s R —EIKT

BHEORRE
pthread_mutexattr_setfast_np(3) BEE— FE2RE
pthread_mutexattr_setprotocol(3) 7'a b aLERE
pthread_mutexattr_setrobust_np(3) T NA R LV B RE
pthread_mutexattr_setunlock_np(3) Tray g R —EFE
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pthread_mutex_consistent_np
OV —CREIFETHIa—T v 7 ADFEER LET,
B

int pthread_mutex_consistent_np (pthread_mutex_t *mutex)

HbLIa—T v AOFAENENERFETIRA LG GICFIEDORNI 2 —F v 7 AEFET
HZ L0 ET, HIC, frAEOEOBRHICBWTIL, £ % CTpthread_mutex_unlock 23517
INTEDPDEICI2a—T v 7 AT ey ZIREBERY 3, BEROMEEVLTEHEL 525
T izpthread_mutex_lock’ & & Y EOWNERDEAD™ 7 — % %595 Z & 2R\ T, v v 73l
WOLIITHRE LFT T, TR LEI 2= T v 7 ABRFHELTNDL I EEFH LWTAEE
SNHBETHET,

ZOV—ERAFFETHI 2—T v AOALICHIND 2 & OHRAFETT,
pthread _mutex_getunlock_np
OV —ERFIa—T v I RAOT7ray 7 - R —%RLET,
int pthread_mutex_getunlock_np(const pthread_mutex_t *mutex, int *policy)
Tra sy R —Z*policy IZROMENHESINTERINET :

PTHREAD_MUTEX_UNLOCK_SERIAL_NP
pthread_mutex_unlocki®, FIEED T v 7 2o TS REEREAL v
R~EEET Y 7 ZELET,

PTHREAD MUTEX_UNLOCK_PARALLEL_NP
Oy IR T7Tray 7 8N, By 7 EFEoTWATAENRNDLES, Kb EER
ALy RRRZIENET, Bi3hzALy RiIZgHTay 7258 L LD &
TAHAREGLERCLOICr Y 7 BV ET,

PTHREAD MUTEX_UNLOCK_AUTO_NP
BHZENDHAL Y ROPOSIXAF Y a—Y 7 « RY —2H3< Fig2Hom
KU —DOMTERIRLET, b LAL Y RASCHED OTHERTH 5454, /35
L e RY—ZFHL, 29 TRWEBEEFT YT - R —%HLE
7,

pthread_mutex_setconsistency_np
IOV —ERFEZ BN 2a—T v 7 AOESMRELRE L T,
int pthread_mutex_setconsistency_np(pthread_mutex_t *mutex, int state)
state [ZILLTFOWTNNERD FT
PTHREAD_MUTEX_ROBUST_CONSISTENT_NP
FET2Ia2a—T v I AOFEEBRLET, 77V 55—y avid, Ia—7

VI APFELTND E~Y—7 SNDHHR L 2o L MEE R TS I2HE DH
INZRTTHRERHY 7,
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PTHREAD_MUTEX_ROBUST_NOTRECOVERABLE_NP
FEARARELE LTCHETDHDIa—T v I A%e~—27 LET, 7V r—var
. FETHL~—7 &8NBEIa—T v 7 ADRNE Lo =REE R TE 72
WIBAICZNEETTOLERDH Y £5,

Ra2—T v ATENITFETLORETHLILENHY . SbRThE o - 23T —
ERLEY, 22a—T v AOHHEEDOHZORBGIEIREELT T 5 Z LAARETY,

pthread_mutex_setunlock_np
IOV —BERIZIDIa—T v 7 AOT AT « RV —EFRELET,
B
int pthread_mutex_setunlock_np(pthread_mutex_t *mutex, int policy)

policy 1Z. PTHREAD_MUTEX_UNLOCK_SERIAL_NP,
PTHREAD MUTEX_UNLOCK_PARALLEL_ NP, PTHREAD MUTEX_UNLOCK_AUTO _NP®D ¢
Nk F3, ERoEZRIT Tpthread_mutex_getunlock_npl 27 v a VBB LTI ES W,

pthread _mutexattr_getfast_np

oW —rt R Zattr OFEME-RTHHLENTZI 2—T v 7 AREFEE— Fd L ITEEE— R
TEITTHOME I MERLET,

B

int pthread_mutexattr_getfast np(const pthread_mutexattr_t *attr,
int *mode)

*mode IZIRDENFEES N TRINET :

PTHREAD_MUTEX_FASTPATH_NP
attr CLICHIHEEND I 2 —T v 7 A FEEE— FCTETSNET, ZDF
— RTlE, Ay 7 BIOT e vy 713 —VITIIAY £8 A,

PTHREAD _MUTEX_SLOWPATH_NP
attr EIITHIMLENB I =2 —F v 7 AFREET— R CTEITSNE T, ZDE
— FClE, pthread_mutex_lock$ & O'pthread_mutex_unlock g2 77 — %L
WA ET,

pthread _mutexattr_getprotocol
OV —ERFZORE-XR TSN 2a—T v 7 2ADEDOTa Far kiR LET,
B

int pthread_mutexattr_getprotocol (pthread_mutexattr_t *attr, int *protocol)
FIA AR 7\ b=

PTHREAD_PRIO_NONE
7\1//%0)7\/7/1*)/7 RV =D 2—TFT v 7 ZAOHEITHEL
ZITERAL
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PTHREAD_PRIO_INHERIT
ALy ROART Y 2= 7 « RY I —JBREHA DL —VITHEWEF SN

EFT ALYy RBEIa—T v 7 2AOFAETHLHIRY . ZHIFEZENDS LI
MM 2 —T7 v 7 ZAEBET 57Dl L TS imEREA Ly Ro
BREZR L £,

pthread_mutexattr_getrobust_np
ZOV—ERFZOREME N THIMEEN D I 2a—T v 7 ADZHDO R T /NA K« LAULEIR L
ESeas

B

int pthread_mutexattr_getrobust_np(const pthread_mutexattr_t *attr,
int *robustness)

FIHFTREZR L~

PTHREAD_MUTEX_ROBUST_NP
ZORMEAT V2 FTHIHLEND I 2a—TFT v 7 RAFEr UAR NI D E

ﬁ—o

PTHREAD_MUTEX_STALLED_NP
ZORMEATV 2 FTHIILEN D I 2 —T v 7 AFn R MIIEAR D £

NEVVR

BUNA N X a—T7 v I AL OFAENIFLATFERE~BIT LERICRET 50T,
FJEIRHED EFIZ W T Ipthread_mutex_consistent np) ZZM L T Z &,

FRTARZAL I 2a—T v I AT ZOFEENFEATEHR(ZAEL, 7T MEIVAERD
ET, b LAMADMO ALy RBFEAL T ARDOY I 2a—T v 7 A% T rry 5%
T)Try 7 SREEEOBRAITHRHLEEA,

pthread_mutexattr_getunlock_np
OV —ERFIZORE-RNTHILENDIa—T v 7 ADTEODOTvay 7 « K o—%IK
LET,

S

int pthread_mutexattr_getunlock_np(const phtread_mutexattr_t *attr, int *mode)

FIFHTATREZ2 R U & —i%, PTHREAD_MUTEX_UNLOCK_SERIAL_NP,

PTHREAD MUTEX_UNLOCK_PARALLEL_NP, PTHREAD_MUTEX_UNLOCK_AUTO NP & 72

F9, TNDHDERIZOWVTIL pthread_mutex_getunlock np) E2 v a VA S LT 7Z &0,
pthread_mutexattr_setfast_np

IOV —bERFIZORME—-XNTEREINDI I a—T v 7 ADTODOEEE— FEHELET,

B

int pthread_mutexattr_setfast _np(pthread_mutexattr_t *attr, int mode)

modelX, PTHREAD_MUTEX_FASTPATH_NP % L < [ZPTHREAD_MUTEX_SLOWPATH_NP & 72
DESF, TNHDEFEICOWTIL Ipthread_mutexattr_getfast np) &7 > a2 V2L T2 &

Uy,

5-26



7'rt X [E A

pthread_mutexattr_setprotocol

OV —ERIZDOI 2—T v 7 ARE—XDoER SN EOI2—FT v 7 AO7a haLT
LERELET,

B
int pthread_mutexattr_setprotocol (pthread_mutexattr_t *attr, int protocol)

protocol (X, PTHREAD_PRIO_NONE#% L < IZPTHREAD_PRIO_INHERITIZZ2 W £7°, T HD
FEFET OV TIE pthread_mutexattr_getprotocol] ZHMR L TL 72 &0,

pthread_mutexattr_setrobust_np

OV —ERIZDIa—T v I ABEA T2 FTEREND I 2a—T v Z ADTHor
INAR « LV EFRELET,

S

int pthread_mutexattr_setrobust_np(pthread_mutexattr_t *attr, int robustness)

robustness i+, PTHREAD_MUTEX_ROBUST NP L < [3PTHREAD_MUTEX_STALLED_NPIZ
R0 ET, ZHHDEEICOWTIL Ipthread_mutexattr_getrobust np) S L TL 2 &0,

pthread_mutexattr_setunlock_np

OV —ERFIIDI2a—T v I RARUA T2 FTEREND I 2 —T v I ADTEHDT
nyZ - T—RFERTELET,

int pthread_mutexattr_setunlock_np(pthread_mutexattr_t *attr, int mode)

mode |¥, PTHREAD_MUTEX_UNLOCK_SERIAL_NP,
PTHREAD_MUTEX_UNLOCK_PARALLEL_NP, PTHREAD MUTEX_UNLOCK_AUTO_NP®
iz £4, 2N HOEFEITHOWTIE Ipthread_mutex_getunlock_np) &ML T 7ZE W,

POSIXIS 2—F 97 R « AT T LD A )L

EROBEREMNEK, v TN e R 2—T v 7 AEMENT L7 0 7T MIFEER Z2cc(L),
gcc(l), g++(1)Y— N Ta AN LET,

RedHawk D LLRT DS — = /1Zid, ceur-gecd L < idceur-g++C7 7Y r—va vk a3
NBERY T2 ETT 7 BASNDINGDI a—TF v 7 AT DILEHRY 2T 21
BHAOgIbeNEFEN TV Z LITHER L TLEE, ZOKRITHREE Eglibclc B EN T
n. FEzglibceceur-* A0« 22 U 7 MIBRICHIATE 8 A,

FEREglibciBIMENEE 2 glibcZ @ L CHEflE S 7= PBRE oy & 5227234 7V A C9, RedHawk
DLRTD/A— 9 > ETeeur-geek L Weeur-g++ T U3 A )V ENTBEFEDO A F U X, BAE
DRedHawkD/N— g o ECET < B &k £9, BEEMEK, oAb Ia2—F v 7R
FHEATLIEAO T 0 ST MIEREY — LTV —ADEF A NE LT a3 VR A[ETT,
LinL723 6, cour-* ZBEET 2 MakefilelZAEHEY — VAT 27O EE T 2 LENRH D
TEIZEELTLIEE N, 20RO, AR v T - U734 RIE ceur-gee, ceur-g++in b
gcce, g+~ fE9 7o olicE N EusrbiniZ fERL 95 Z & A ARE T,
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B

5-28

SystemVE~ 7 +1x7 0B AR~ 7 A EOKZHEN L CREMT 5 Z L3 wRe% 7 vt AHEE
(IPCOYA B =ALTT, ZLOT7 TV r—arBlollbov~7 3y 0fHZLELE LTS
O, ARV =T 47 VAT AT T+ OEED L ITESNE WU T S 720 OBkRE A FF o
TWET, =7+ DHESITLIOL B, K KRKSEMMSL(<linux/sem.h>HNIZ &%) DHIREE Tt
<~ 7 FEWNT D Z ENFRETYT, B~ 74Dy hisemgetR)T AT L —/L&2EHT3 2
L TR SV E T,

Bie e~ 7 A7 RMEL N, DT 47 BT AT L VIR TT,
( TPOSIXT v T 47 =T x] B7varzZ8RLTLIEEN)

semgety AT AT —)LEFITLTWE 7 Bk ZIFABENEREICR Y . W oDt~ 7 4+ 134
GORIZHHONEEVHL, BoBHEE2EHL2TOT kA5 L TRYIOEIEA—I v 3
VERELET, 20T RIEOREESDOIAMHEELMET D2 LR, I bRTuUR
semctl2)v A7 A a— L&l o THEAFMREZZEE 2 2 LBFRETY, ElREnz7 mE R
BERENFEET DR HIEREDEETY, BIEN—I v v a VERF OO T v, ol
TRERE R 1T T B - Izsemctl Z AT 5 Z L WAlEE T,

BT A DOFHEENRNS—=I v a VEFATLIHA, EOTnEA T T B RIETH L
NARETT, HEANDOEE~ T +ZsemopR)T AT LA —MIZEVA LT VAL FBIOT Y
YA MT5ZENTARETTHRERD lsemopd AT Lha—L] 72 a v EBRLTLLES

V),

T EA 7Y A T DT, B RE OB EZsemopy AT L — L ~ELE
T v T4 %T 7 VAL MT 20T, BRI SOV A T A() HEELET,

FRV—TFT 4 7« VAT AL, HEEICEORRTHREIND B~ 7 3 DBNEIEFREZR DIZ1S D
Tt AT ELET, FKY 72X MMEEDHFIETIERICFEITSNET,

TR AIMEORE R T 4 DIDET 7 VAL T2 EICL DV~ 7 A HERHEDELY
HRELSTDEDICTANT DI ENARETT, b L7 ARMST 2546, B~ 7 +HITF
FEEEIVBRELSEVET, SbRTNUITET7HHITZEI RV ETA, FNELTVWALREL, 7
Ok AT~ T A ENFATEHF (D T a e AN T+ A 7 U A )T D E TEDFET
ZEIL(PC_NOWAITY 7 VR E)T 5 Z L NHRET, S bR E~ 7 +HEREITHIBR S E
T

FATEATIET 2081 [ T2y Fo 0 - B T4 F) EVHEINET, ZOHREbEEu L%
LWE~v7 4527 A FMEARYERAAA—I v a UBYE) LTS 7 et A EHAET, 2
nidsemopy AT Lha—~PuDEEHETZ & TERESNET,

—Ji. TR ABRKIETZEOETEEILT S ) VA NRNEWES, T (77 F2
e b 74 EHTNET, ZORE. ek RE-12K L, ST EEerrnoll F DOfE R
BREESNET,

Tuyxrl kv T EMEL Tu v ARRRE XA I ST 7 3 DEEN L CRBITS
L AERETCT, IPCHEREITZF Al ST e 2L VIR SNDE T, b LIV AT ANE
VUL ENAETARL—FT 47« VAT AOFZEEAHLZ LA BNWH LT FE N,

v T F OEAENER SN, EENORYIOE~ 7 ikt~ 7 +HBEnta T, 5D
BEDOE~ 7+ BEHITESGOREI D LUNSWEBRHRESNET,



7'rt X [E A

125DV AFAha—E, B 7+ DESIIBNT—EHO I 6D T ay X 3T ey X o
BUEE FATT D OIERT A Z ENARETY, —HEOEMELFATT 20, Ty X JHET
0y ¥ TEREIIESO—ELITETOE Y 7+ ICHEHAT A Z ENARETY, F7-. #BEITE
V7 ADOEDOEARIAETHLEMAT DI EMNAHETT, L, TNONETIEFICABEIND
FTIFEMES TR A, #l2IE. b LIMEDOE~ 7 + OELSOEOUELD 9 i g O3@ IS IEH
BTL, 42HDEETT ry 7 SNTGA. EOBEE TR T Ry JML TIITTELLIIC
MAHFET, BAICKLTEEERITY) ZE1EIH Y THA, BIEETHRIBLIOE~ 7 4+ NEFED
EHEo0—0., b LI EOFET v v Z7)YBERRIRTIE, MLERINETA, OF

D, BEXT I v ZICETERET,

H—0t~7+b Ldt~7+DESEODDOET o v Z7EEDO LD X 5 o dcitt . BERD
LHFITEINTICENRICED RN E 2D 2 L2 BVWH LT ZEn, ZIURRE LR, 7 rntk
AR S, SN errnoll F DRERENPRE SN ET,

VAT Aa— I u ANRFHATER I NSO~ T pEEEAER LE T, O LT ek
AYVAT D= ~BIEE L, VAT La— LT OMEEEITLTRIL Lko b
D= e ET, bLYAT A= ARKITEHHE, E OMENFAT S L) 7o 4K
LET, £ TEARWES, 7eEA0L-10 KRS, FMBEEEerrnoll T ORERNERE ILE
7

System V&~ 7 #+ OF||H

T T A MERATB(FETTEELEHE SR —ZICHEN SN T — 2 fERB L Ok~
7 4 OEAGEIINIIER SN A VENH Y 5, 2=—7 il 113t~ 7 + BEEHBI 1 (semid)
LI, ZHIISEDT — 4GRS~ 7 + DEASZHIT 720, b LIIBRT 720
WA ENET, ZOMNFIEI AT LARNOED o ATHLT 7B AAHET, BHEOT 7 A
FIBRFHDOK G L 720 £7,

T~ 7 A A TSN ITE DB OWEERE A ETEET O~ 7 #1122 X 1oOfEERE), &
~ 7+ HEERND L~ 7 + DI (nsems) i — Y — AR A HETT,

semop(2)> A7 A —/L T S 45 sembufiid (A % X5-1Z R LET,

K5-1 sembuft§Eikn B

struct sembuf {
unsigned short int sem_num; /* semaphore number */
short Int sem_op; /* semaphore operation */
short int sem_flg; /* operation flag */

};

sembuf fiERIZ<sys/sem.h>~> & « 77 A LNIZER SN TNET,
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semctl(2)V—t 2 a2 — )L CEH &b semid_dstiE R & X5-212 kL E9,

X5-2 semid_dsHiE kD E

///>struct semid_ds { ‘\\

struct iIpc_perm sem_perm; /* operation permission struct */
__time_t sem_otime; /* last semop() time */

unsigned long int _ unusedl;

__time_t sem_ctime; /* last time changed by semctl() */
unsigned long int _ unused2;

unsigned long int sem_nsems; /* number of semaphores in set */

unsigned long int _ unused3;
unsigned long int _ unused4;

k};

semid_ds7 — ¥ fi&iRid<bits/sem.h>lZH D T3, =2—F— - T FV r—r 3 UiF
<bits/sem.h>~v & « 7 7 4 L ENFIIIZETe<syslsem.h>~y & « 7 7 A V& ED D MIEH
HHET,

Z OREEIRD A v x—sem_permiZipc_permE TH D Z LICHEE L TLEE Y, ZOF— X1
ERIZ A TOIPCHERE(<bits/ipc.h>~> & « 77 A W) ERUTIN, 2—HF— - 77V r— 3
ViE<bitslipc.h>~v & « 7 7 A VB NEIZETe<sys/ipc.h>7 7 A VEED HLERH D £
7, ipc_permy — Z EEROFEMIIIED [SystemV A vt— ) 7 v a VINIZRRE ST
WET,

semget(2)3 AT L3 —/LT2O0DHEED 5 b1oEETLET -

o HLWE~T7HEAHBITEERL., TNHICHIGT DT — 2GR~ 7+ 8E5%
ERE L £+

o BRIZBIEATIT DT — A HERE B~ 7 + ESEFOMTEO Y~ 7 + E5HT % R
DO ET

FITSNDHX AT [Tsemgety AT LAa—/L~JETkey FIEOMEIZLVRED £9, & Lkey 2
BEfFOsemid THEA SHTE S FIPC_CREATY 7 7 NRE S TR WA, # L semid 133
AT Ih e Fa—mu o RTXA—=FEBRIWSRMETHEEM T b7 — 2SR B S iz
v DEA LIRS NET,

key DiEZERIZIEET H720I2F T A X— |k « +—(PC_PRIVATE) & LTaoLNA5:M640H
DET, ZOF—BIEESNDHE, FHLOBBTIETAT L - Fa—=v 7« RIRXA—FEHZ
RORRY . EICEEM SN T — A EER LB SN~ 7 DES L RIGERENE T,
ipcs(8)z~ > Niksemidfidkey 7 —/V RELTER L LTRRLET,

v 7 A BAEPMER I N DHIE, semgetZ MM 37 & RIIFTEEMERE /20, BIEfTT &
NBT— A EERIIFNIDEC TSN E T, IIAHIIEEINEFREERS D £328, 1
REND Tt RTEIHEREDEETNA Z EEZBVH L T ZEW( lsemetl s 25 4 21—
NV 7 varESBLTLIEESN), B~ 7+ EAOIEREILZ OBEED - DI OFER{E <
—IvvarybELRELET,



71 & X A

HLIEEE SN =T 28~ 7 £ 5B T BFET 256, BEFEOMEMFOfNKES N E
T, b LBEFOE~ 7 3 EBEHBITREIND Z E2LEE R VO THIUL, fil#la~2 K
(IPC_EXCL)%& v 27 b a—/~JETsemfly SIEOHFIZHEGE)T 5 2 ENFRETT, EED
FEAEOEIY b RE e~ T+ DO (nsems) 2 & L THESINTHGA/ILT AT a3 — /3R L
F4, bLEAICEY 7380 2H D000 BRWEEAIE, nsems ([CX LOZFEEL T
SEVGEEMRERIC O TR Tsemgety 27 L a—/b ] #BB LT EEW),

—H, —RICHN SN D~ 7+ OEA LT —AEEBERSIND., b LIEEFEO L OM I
25 Lsemop(2)F L UsemctlQ &I 5 Z L A FEIC A W £,

T OBEIIA T VAN, TV AN, BulZTB00RBBM ORI ET,
semopP A7 LA — /LI ZN O DEIELEITT H7DIHEH SN E T (semop v X T L a—/LdD
PR OWTIX Tsemopy AT Aa—/v ) #HRLTL &),

semctlv A7 LA a— LFLA FTOFEIC L 0 v~ 7 +HEEOHIEHZ T LE T .

o BT DAY (GETVAL)

o BT DIEAEET H(SETVAL)

o T AERICHETIEEEFATT D RELED T 2 ADPID% KT (GETPID)

o BUEDHELV b e~ 7+ HEEZREL RDDEFF>TWVD T vt RADE % IR T (GETNCNT)

o EVTAHENRERIIRDLDERHFoTND Tt ADHAIKT(GETZCNT)

o HKEDOHOETOE~T7 AEEERS L —F— « AE Y NOEFIOFIZPHI L £5
(GETALL)

o a—Y—  XEVUNOESINLEYT +EENDETOE~Y T +H%FRE L E I (SETALL)

o LT AEAIEEMTONTT — X &R E RS L £ (IPC_STAT)

o EVTAEADOTDITEENN—I v a VEETE L ET(IPC_SET)

o BT AEARICEEMNMTONET —FEERLE T EAELRICANL—T 4T VR
T LINDRIE D~ 7 + AT 2 HIBR L £ 3 (IPC_RMID)

semctl> A7 L a— L OFEMT Tsemetls A7 La—)v) £ 7 v a v SR LTIEEN,
semgetv A7 ha—)b

semget@IIHT LW e~ 7 +ELEEERD LB FEO B~ 7 + B EERE L E7

AKtr v arTliisemgety 7 Aa— L OFERFECOWCTHBLET, XV iEMiERICo

Wi, semget@R)DOman<— T EBB LT ZE, ZOVAT Aa—LOfHEpRd 5

o 27°F L%, README.semget.txtPIZiR kS =¥ = A vk Lz
lusr/share/doc/ccur/examples/semget.c CR DI} 5 Z & NR[EETT,

5-31



RedHawk Linux User’s Guide

5-32

B

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semget (key_t key, int nsems, int semflg);

FioETOAL LI NA— R T A NE, A2 —F 4 7« 2T ADlusrlincludet 7 F 4 L
7 RUIZHY ET,

key t I~y % —7 7 A /L<bits/sys/types.h>D f TEEAZ+ 5 - DI typedefic L > TE
BENTWET(Z D~y F—T 7 A /Lid<sysitypes.h>NIZEENTWET), EFHKT L
GBI DVAT Aa— A HIR S LD EHEIT, key OEIZHGET 2 &~ 7 + £ 6 7A 1 (semid)
T9, semid [ IAED [SystemVE~7 4+ DRl B7 v arNTHRHEHTHET,

T T A EAB LT — SIS T S8 L semid 13 FOSIZIOTHN T LA
AR SN E T,

o key 7% IPC_PRIVATE
o BT HEABIOT —FREEERICHNT Dsemid 23ELE L 72V key | A>-Dsemflg &
IPC_CREAT DOia#ifl»it v Tiden

semflg fEDFAAE D

o iz~ R (777)
o BfER—Iviav
filfl o~ FiZdHoNnCOERSNIERTY, UTOHH2~ 2 Fidsemgety 27 L= —/L

WA S 4L, <syslipc.h>~v & —7 7 A VINERIZE £ D <bitslipc.h>~> ¥ —7 7 A LA
EFRINTVET,

IPC_CREAT BLWEIZ A M~ 7+ BEETOEDIEHAENET, b LIE
HENRLWEE. semgetidkey IZHIET D~ 7 +ESOBH L,
TR AR OMR L ET,

IPC_EXCL IPC_CREAT & —f DL, faE Shizkey ITRIET 28~ 7 44

BEAMFDREECEE L TWAEES, 2OV AT LAa— oo —%
BlEEZLET, 2T L (= =—7 RNk F2Z TS /2o
FRHCZITE 72 EZEZTLEI 2 ENB T B RAESFH=DITH
g'@ﬁ‘o

N=3Iyva VBERaE—F— IA—T ZFOMOTDICHEIRY [EXALEEEERLE
ﬂ_‘o
FE-UIARBRBE A= v g v a— FOGER TR EIELZ R LET,



7'rt X [E A

§§5'1 ?77%&“5/\0—5 gy e d— ]\“

BES—Ivvar SIESKIE
Read by User 00400
Alter by User 00200
Read by Group 00040
Alter by Group 00020
Read by Others 00004
Alter by Others 00002

HAOMHIX, DEETHRES—I v a v ODIC8ERIEEEMS L<IXE v AL ORI
flzkoThERENET, T4, b L [Readby User] & [Read/Write by Others] % ZE:R X4
3. 22— ROfE1300406 (00400-+00006) & 72 ¥V £,

semfly fEIZ. 77 VA& BERDEAENR—I v g VA —RICHEH L TRBEICRET D Z &

MAHETT,
5 A

semid = semget (key, nsems, (IPC_CREAT | 0400));
semid = semget (key, nsems, (IPC_CREAT | IPC_EXCL | 0400));

PUF OffiiE<linux/sem.h>OHF TEZRINTWVET, TNOHDHEEBZ D & FIRIOFEIK & 72
nET,

SHMMNI WO THLRIHARE 2 =— 7 7ok~ 7 4+ H A (semids) D g K I
SEMMSL B~ T+ EAENDOE~ T + DERE
SEMMNS VAT AEROEE T A EANDOEY T F ORKEK

7 A HIRMED Y A MILLTFOAT > 3 v OfAIZE Vipes(8) a2~ FCTHERAET D Z & A3A]
RETY, FEMIman<—Y 2R L T Z &V,

ipcs -s -l

FEE OB 27 — X EIEEROHHLES KO E DT 7 — 52D Tiksemget(2) Oman~<—
TEZRLTIEIN,
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semctl)iTt~ 7 + HE OHIHERIEL FITT S DITEHINET,

At varTiksemetl VAT Aa—LaHALET, & HICEEMZRERIZsemct!(2)Dman~
—VEZRL TSI, ZONOCHLOEREZHALTWD 717 T AL,
README.semctlL.ixtNIZfEfli S/ < o= A b &k
lusr/share/doc/ccur/examples/semctl.c TR % Z & N ATRE T,

B

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/sem.h>

int semctl (int semid, int semnum, int cmd, int arg);

union semun

{
int val;
struct semid_ds *buf;
ushort *array;

} arg;

FioETOAL LI NA— R T A NiE, A —F 4 7« 2T ADlusrlincludet 75 4 L
7 RUIZHY ET,

semid Z#iIsemgets A7 A3 — L&l o THERR S IV B2 A TR WIEEHUE T2 hud7e
D EHA,

semnum BIEIZ LD TE~T7 3+ 2 BIRT A0 ESNET, ZHIFEED(T I v 71
FITENDEMEDNEF B LET, b~ 7+ DESWERIS NI, BOE~ 7+ 1350
0. LD~ 7+ IIHEAORE LD BUNSWERRESNET,

emd BIEUILL T OEDOWTILNE R E7,

GETVAL E~7+HEANOH—OE~v 7 +HEZELES

SETVAL E~7+EANOH—OE~v 7+ HEHELET

GETPID kB~ 74+EANDE~Y 7+ DBIEZRZICFET LT 2 AOPIDZ KL ET

GETNCNT BUEE LV b REL RDTDIFFEDE~ 7 A+ DEEFF-> TV DL T ut A0
PIRLET

GETZCNT P uliRA =D EDE~ 7+ DEE > TnATF et 20¥EIR L ET

GETALL tE~74HEANOETOE~ 7 +DEERLET

SETALL B~ 7#+HEERNOLETOEY 7+ OEEHE L ET



7'rt X [E A

IPC_STAT {8/E S izsemid [ZBI#H T A7 — X HERICE EN D AT — X AEREE L,
arg.buf T LRENTT —ZEEEROPITHEML £

IPC_ SET fRESh=t~7 +HE4emid) (IZk L TCHD 2 —V—/7L—TFID & i<
— Iy TaVERELET

IPC_RMID #BEINTcE~ 7 +HEE L ZNICEET 57 — Z R & LICHIBR L £
NOTE

semctl(2)¥— £ AIXIPC_INFO, SEM_STAT, SEM_INFO= = > K & # 7
—PFLET, Ll Shboavy Fidipes@®)2—7 4 U 7 1 TH
TAEDPFICERESNTHWEDT, ZhbDa<y RIZoOWTOHA
150 EFHEA,

IPC_SET % 72IXIPC_RMIDfilifl 2~ > R&FATT 2720, 7t I T OEMA21OLL Lz
LTWeidiidzen 8 A,

o HZN7:OWNER®D = — —ID% T
o  A%)72CREATOR®D . — ¥ —IDZ T A
° X“—/\)“—:L“*“‘]E“

e CAP_SYS ADMINY —/3t Y T ¢ 2 H

v 7+ HEAIE. -s semid (B~ 7 + AW TF)E71T-S semkey Gt T D~ 7 +ESDF—)
F7 v a AREIZ L DipermB)a~ L FOFIHTHIBREN D AHEHE L H D Z LIHEBE L TLE X
W, Zoawy REFERT L0, 7u 21ZIPC_RMID #li#la~y ROETICHELRDHD
LRI CHERZ > TWARERH Y 4, Zoa~<r FOMAICE L TEAR S ERIZiperm(8) D
man~<—TZZM L TS E SN,

B OHIE o~ FIZSLEIS U THARY & LIFEE AL A= v a O WDT AN LE
2720 £,

arg GBI =~ > FRFATT D7D R R 2 v AT Aa— LT S E
T filfl= < FO—EICBE LTI, arg 5IEIISE L ShPICHICERS L ET,

e arg.vallZ#Zq : SETVAL

e arg.bufic %% : IPC_STAT, IPC_SET

e arg.arraylZ#ZH : GETALL, SETALL

e arg (I : GETVAL, GETPID, GETNCNT, GETZCNT, IPC_RMID
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semop)ELRIN S NT= b~ 7 + HAED A L ANOEEE EITT D=0 S E T,

AKEZvarTidsemopy AT Aa— L EBALET, I OICEHMEHiiXsemop(2)dman~<
—VEZRL TSI, ZONOHLOERAEZHALTWD 777 T AL,
README.semop.txtHIZfEft I Nz oa x4z
lusr/share/doc/ccur/examples/semop.c TR} 5 Z L NAHETT,

B

#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semop (int semid, struct sembuf *sops, unsigned nsops);

FioETOAL LI NA— R T A NiE, A —F 4 7 - 2T ADlusrlincludet 75 4 L
7 rUIZHY F5,

SeMOpPv AT LA —/UMIEFKT TERr, 95 TRVWGAIT-1OBHIEAE L £7,

semid FIEUIFE R EOBBMBTHLMLERH Y 7, 21k, THIIFERICsemget(2)v AT
A= NHIRENTWDHRERD Y 77,

sops BT KE B~ T+ E AR T H-DICU T2 &2 —V— « XF Y HEIRNOHEERORS %
FBLrLET:

o BT 4HDOFFE (sem_num)
o EITT HHEAE (sem_op)
o T/ (sem_flg)

*sops B & ITESNAHE SN ORMOEZOT KL A)b L XA RRRESI~DORA v X &5
HLET, sembuf (ZFMFNNOHEERRA L A_ADF o FL— L TEREND T — 2 i ED 2
THIT, Ehud<syslsem.h>~y X« T 7 A LZH Y ET,

nsops 51EITELS D E S ESINOEEROB)ZRELET, T OESIOR KT A XIZSEMOPM
VATFA cFa—=r T e RFG A= Lo THRESNET, o T, SEMOPMEED FIRIZ
Ksemop T AT LA —/WIxt L THEITEIND T ENRAIRETT,

T~ 7+ F S (sem_num) [ FEMENRFEITINDEENOREDE~ 7 + ZEELET,
FITENDEEIUTIC > TRESNET

e sem op BIEDHA, B~ 7 +fidsem op DEICL VA7V A FERET
e sem_op NADEA, B~ 7 HEiTsem_op DHHEICL VW F 27 U A FERET
o sem_op BERDEFS, BT AEITER LE LI RDIETTAMINET



AR

7'rt X [E A

UTo#Ea~y N7 N e+ 252 LA ATHE :

IPC_NOWAIT BLAIND ED K 5 RIBETHRET D LAAHETT, bl
IPC_NOWAITRRRESN TS ED L ) RiifEb 5 < FEfTCca e
WS, B 7 A DEEDVLOEESTH IRV AT A3 —ud
KL TRY &Y, E~7+DOBUEDOEL D T 7V A FLED
ETHHE, ) TR BT 42 Br EFELITLHLDIIT A
BT AEHC Y AT A a— T LT,

SEM_UNDO T ARK T T HRICHBMIIC Y e AD®~ 7 3 DEE & TTIC
RTZEEVATAMUERL, 27 a®ARNT vy Ke v 7 [
ZEBRET S Z EEAERICLET, JOMEEEZFEET L=, VAT
LANOT A FEOT N 2ELT —T NV E VAT AIHEEFL E
T, HFZMIIETrERAIERHEND S BT+ DI2HDOT R
vIEEROESEZIR URLET, VAT AIRKNRETE 2508 L
3

UTDtr7varTid, BRT ot 2A281ET 572032 2 LAvAaTEEZepostwait(2),
server_block/server_wake(2Q)D %> AT LAa—LEHHALET,

postwaitv’ A7 Aa—)b

postwait(2)”7 7 > 7 ¥ a VIIWE I A —T DA Ly FREITTHERT 2 R THRBR R Y — 7y
AT T IFEA~—DAHN=ALTT, ALy RIFRILZB®ADRA L NN—THDHLEILH
DEEA,

L

#include <sys/time.h>
#include <sys/rescntl._h>
#include <sys/pw.h>

int pw_getukid(ukid_t *ukid);

int pw_wait(struct timespec *t, struct resched_var *r);
int pw_post(ukid_t ukid, struct resched_var *r);

int pw_postv(int count, ukid_t targets[], int errors[], struct
resched_var *r);

int pw_getvmax(void);

gcc [options] file -lccur_rt ...

AV —=TIRBEIZT D720, AL v Ridpw_wait)ZFFOH L E T, AL v RIFROKRIZE X B
DEF

BA—BKTT 5D

ALy KA, pw_waitF A L Foukid (2 & 2pw_post()FE 7= i<pw_postv()DFEONH LT
MOA Ly REOARR MEND

FEOMH LIV IAEN S
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postwait(2)h—E 2 ZEH L TWD ALy Ridukid IZ& > TRl ET, AL v Ridukid %
BT 5 7=D1Zpw_getukid)Z MO 32BN H D £97, ukid FFEFH Lot =—2 7271

—/b s ALy FID~NY Yy BT LET, ZOEIZZIDOR Ly RARZ M3 5RO & 1t

DIFA LV RELFT L ENFRETT,

ALy REIZ, postwait(2)iZZ% < THIDDORMPHAARA FERZTWET, RIEAAR A F&Fo
TWAEAL Y RARARLTHERITH Y A,

HAF Y 2= U IEBORA 2518z RF>2TOpostwait(2)h—E 2BV T, b LED
A L EBNULL TR W&, BEST B2 Ya—) v I8 ony 7 - Ay MIT 7Y
ArbhENET,

pw_wait)IZAR A h #HEHTHOIFHAINE T, ZIUMEEDO X A AT U MEB X OMEED
ATV a— Y v 7EHE IO LET, Zhud, A2 ME2HEE LESAIZLIOM,. b L
SIHRRA NEMBETDEOOFRMEN T A LT 7 b LZHAITZ0OEER L ET,

HLAA LT T MEIZHE SHERHZ0E D REWEE, ALy FIIFRA FOHBE 22720
ZCHEDORMG AT =7 LET, & LARR ML OHMZ LICZ ORERIAK T3 2561305
WINFET, b LIFOHE LAEIVIAENZGEIZEINTRINIR S, Z 4 57 U MEZER Y K%
T DI2DIHHENET, bLIDOA = bHICRA &Lz, b LITLIRTOREE
WA MM L2 GE, AR MIHE SIS ESET,

HLLAA LT U MEBODHA, pw_waitIXEVEICE Y T3, Ziud, LARTORMEE R 2 R 5
W ESNTHEAIT1IEE L, b L IIEE ATHER R A M BFEE LR WIS A IIEAGAINZ K L %
kS

HLLAA LT T MEDO~DRA X BPNULLTH 2856, BEIZA Ly RBRLTHY A4 AT 7 b
L7aWZ EPSAMIFELTT, & LEIVIAENTGE, EINTRPIERSAETHRIHE I N TN
A L7 U MEZFEFREINEEA,

pw_post() ukid THESNTZAL Y RARA REREELET, bLEDOAL Y RAKRAR K
ERio TV E, ALy RIZEXENRVFRRAMEHEBELET, bLEORAL Y RBKRR M &EfF
STWRPo A, WEIZDA Ly RIZARA FEFFE H LT H2OICREERA MIGTES
. ZHUIREFESNIEAR A FEWHE L TEERLTELET, ZTHIOOREERA A
Ly FgliciEsnEd,

pw_postv() —ETHEED AL v RFANRA T 50T 5 2 ENARETYd, &2 TOR
AMNBETTLETHORAINLTWDIAL Y RZF VU F ML 2 LBFRENRNEND
HMTINLDOFRANMIT My 7 e Ed, ¥—F v ALy Foukid 1%, targets 5D
WM ENTWARERHY £, TEFNROX—4 v hOx T —Terrors BLH|OFITIER S
£7°, targets Eerrors EFITHEH SN MY OEIL, count S1EEE L CETHLERNHD £
7

pw_postv() E2THRD LEBEAIT0ZK L, WSO T —RNH 55813 RED X —7 v b
THRELEZT—D T —EERLET,

pw_getvmax() AR RTEHIEBFRERY —F v hOFRKRKEZEKLET,

pw_postv() ZOMEIEH— N s Fa—=2 T - RT A—HPW_VMAXIZ L D IRE SN E
ﬁ—o

T HUREMENRDH DT T —OFED U 2 MZOWTitpostwait(2)dman<—J 2B B L TL 72
é l/\O



7'rt X [E A

serverv A7 ha—)v

DT AT A a—LiE, PoWerMAXA XL —F 4 7 « VAT AER#MEOH DA L H—T =
—REEIF—NE LTIMET 27 0 A2 BETH 2 ENAEETT, TNHDV AT Aa—)L
FLUT CRBEICHALET

server_block server_block/» bR RICR S Te I = A 7T v 7« U 7 X RS
BELRPSTGAEDOHFOH LY rEA %270y 7 LET, b
LU =A 27 v 7T ng4E LIcE . server_blockiZHIEEIZR Y £
‘@—O

server_wakel server_blockv AT La— /LT v 7 ENF-HEICT— %
2L, bLBESNET—\BNZOFHLTTr vy 7 SN
BE. UxA T v 7 VIR NI — Dk Dserver_blockd
FEONH LIZE A L E T,

server_wakevec T ADNT MRLODTaE X L) GIRESND AR D D
Z & &\ Tldserver_ wakel & A U B TRV E T,

CAUTION

INEDVATAI—UTI TV s ALy ROT A TORFEHT
AMERHYFET, ZEAL Y FOZa—)L s FakXIDiIFAL Y R
NEIEATZF 2= ENTWH7a B ARETEDLYET, i-oT, =
NoEOA X —7x2—A%EZEA Ly NCHEMT LR, ME-7T2AL Y
FEZEnsb L<iZ7 ey 7 EnsamerEndn £9,

server_block

server_block DR BICRSTZRICT =A 7T v 7« U T A NBREAE LR T2HED I,
server_blockiZMFOMH L7 mex %271y 7 LET,

B

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_block(options, r, timeout)
int options;
struct resched_var *r;
struct timeval *timeout;
gcc [options] file -lccur_rt ...
FIEIILUTO LS ICERSNET
options ZOFEDMEEIE e THLIMNENH Y 1,

r MOHLIET e AOFEAT P a— V TEHA~ORA L F, ZO58IMMEE
T, ZOfEANULLIZT S Z L AT T,

timeout MO L7 et A&7 vy 73 5K Z & timeval iiE (A ~D R A

VR, ZOBBITEETIOMAENULLICT D Z ENFHRETY, b LI OfER
NULLOEE ., A4 LT 7 MIbD 8 A,
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HLLMRMHLET e ARREFT OV =A 7 T v 7« VI A Nefio TWDHHE,
server_block ¥ A7 Az —LIFRIEIZR Y | SR TIUIMFERH LT a8 ARKOD =4 7
T V72X MEZETHRICRY £9, BEVEOIFOCH LA LIZZ E2RLET,
REOME-UIT T —NREAELEZZLEEZRL, errnoli= 7 —Z2 R 7bIlREENET, BH L&
WO LT et 2370 vy 755 RACR - 2502B7 A MTOHERHY TR, 7'n
TARBYC S I TV TRIEND ZELHDIDTEENEDL -T2 LA RFEL RN D SR
LTLE&E,

server_wakelitserver_block OFEFNH LT B v 7 S TWAH Y — 3% 2972 DT &
ET,

S

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_wakel(server,r)
global_lwpid_t server;
struct resched_var *r;

gcc [options] file -lccur_rt ...
FIEIILUTO LS ICERSNET -
server HoEhaH—nN. a0 a— L - FakXID

r MO LIET et AOBRAT YV a— U U IERA~ORA U H, O35 8IMMEE
T, ZOfEENULLIZT D Z L AA[HETT,

server_wakelFFO\HH L CHEAT 272912, MM LT vt 2A0EETHH LITFEN e —
P —IDiX, server THREINT-7atADFEETHH LL iF(exec TOYRTFEINTm2—V—IDE—
BLATHIERGARVWI LICHEET A ENEETY,

% Lserver_blockFFOMH L CHRE SN — "R T 1 v 7 STV A4, server_wakelix %
NEEZILET, bBLIZOFOHLTY—A"RT7 0y 7 SRNTHRWER, VAl 7T v )
7 T A MEIH— O Dserver_block FOMH L E TH> TWE T, server_wakelbR00iE0r (2
BEINTEHRA Y a—) VI ERICEEM T ONZHA T Y a—V 7 - uay 208577 Y
AV RMLET,

REVEOIMFOH LAKRI LIz L 2R LET, RVME-UI=T —BRELZZ LERL,
errnolI— 7 — &/ R_RITZDICHREINE T,



7'rt X [E A

server_wakevec

server_wakevec v A7 A a—/Likserver_block DFFOMH L CT 1w 7 Snfch— "D n—7
BRI IO ENET,

B

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_wakevec(servers, nservers, r)
global_lwpid_t *servers;

int nservers;

struct resched_var *r;

gcc [options] file -lccur_rt ...

GBI TO LS ITERSNET
servers Eoxhsy—nNTaowarn s a—rUL - 7ok ZADOEFI~DRA X
nservers A D T LA MIERET 5%

r MO LIET e AOFEARAT P a—U V TEHA~ORA U F, ZO5|BIMMEE
T, ZOfEAENULLIZT D Z L AA[HETT,

server_wakevecFFONMH L CEA T 572912, M L7 BB ADOERET L H LFER 2=
— 1 —IDIX, servers THREINZT R EADEET S b L < Id(exec T)RSF S /2 —H—ID
E—HLARTNERL RN EICERTH 2 EBNEETT,

% Lserver_blockFFOMH L CHRE SN — "7 1 v 7 SRTWAHEA. server_wakevecid
ENLEEILET, bLIZOMOH LT =BT ay 7 SN TWREWES, Vol 7T v
7 e U 7R NIV — DR Dserver_blockMFFOH LE T L9, server wakevec b <0l
Dr IHBESNTEBAT Va— ) VIV ERCEEMN T ONTFASYa—Y 7 - vy 7 OR%E
T U A NLET,

RO LK Lz s 2R LET, EVE-UI= T —0RBELIZ EERL,
errnolI— 7 — &/ RITZDICHREINET,

IS OO Lo RIZEET 2800 #IZ oW T, server_block(2)dman~— % &
LTL7EEN,
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AL Da—U OB, Aray s, B—=r_ s PRTFAa—F, HHAE UERNO A —
NRy 7 ZAOMMEE L TEEE Tt A LHEE T 2 ADT —F 25#iz WREIC T D HRE 4 %
AT DDA T D ENARETT, HEENZEDA VR Y 7 A% O =R, Zhid#L
WTF—ENRBFETDHETT ey LET, EEEVPA—NARy 7 ZAOHIZH LT —Z EFHAL
7o, FIUIFHET OMBEZEZ LET, MEERENEZAHE T L LR, AEENT —
X EAERR LT, RO AELE T, EEZNFHMROA—NVRy I A% RO, £
X7 — 2 DBHBRESNHETTry 7 LET, HEERT —F ZHIBR LIctk, ZHII T o4 5
FrEZLET,

A=NRy 7 AT TOLDICRKT ZENARETT -

struct mailbox {
struct spin_mutex mx; /* serializes access to mailbox */
queue_of consumers; /* waiting consumers */
queue_of data; /* the data, type varies */

¥

mX 74— R A=Ky 7 ZANEFEIZT 72T 57012 L. consumers” o —/L Ri%F
— A EFoTNWE T e A% L, data”  —/L RIZEEE P OHEBEE~EIND T —Z &%
FFLEJ, queue of AUTEHF2>DA XL —H (U A FOKRKEICEA%Z U 7 3 %enqueue &
VA NOEFEIZEB A2 Y 7 F Hdequeue)z R — 950 7 SNV A NEERLET,

spin_acquire & spin_releaseDHEREDEH L T, HBEE N A —ARy 7 ANLT —Z 20
T2 EMAREIC 2 BRI T O LI ICERTDHZ ENAHETT

void
consume (box, data)
struct mailbox *box;
any_t *data;
{
spin_acquire (&box—>mx, &rv);
while (box—>data == empty) {
enqueue (box—>consumers, rv.rv_glwpid);
spin_unlock (&box—>mx);
server_block (0, &rv, 0);
spin_acquire (&box—>mx, &rv);

*data = dequeue (box—>data);
spin_release (&box—>mx, &rv);

}

ZOBBTIE, HEET 2 ERIT —F DT = v 7 BROHIBRORIIA — LRy 7 A&kn v 7§
HZEWHELTLEEY, bLINNEDA—VRy 7 ARDITI2E., EEENT — X & ff
AT DDEFHATLHIEDIZA—NRY I RET vy 7 L, T—XORFEFOZDIT
server_block #MEOH LE¥, HEENEZ ShEBICHEA— LRy 7 250y 7 L, T—
BhFT vy THLERSY ETOHEED R 7T ML TR ENDAREERH D |

A= VR I ANT —F B PWE L TODEIENR 2,



7'rt X [E A

> g

FIRRICERERE N A — VAR 7 ZCT =2 ZWMT 5 Z L 2 ARl T 2 BT T O &L 5 ITER
LT LBARETT

void

produce (box, data)
struct mailbox *box;
any_t data;

{

spin_acquire (&box—>mx, &rv);

enqueue (box—>data, data);

if (box—>consumer == empty)
spin_release (&box—>mx, &rv);

else {
global_lwpid_t id = dequeue (box—>consumers);
spin_unlock (&box->mx);
server_wakel (id, &rv);

}
}

ZOBETIE, AEEFE T e BRI LT — X EHAT DA A — VR v 7 RANZE|TR D D& FF
HET, EEFIHEEDFEL CWDREOART — X OBZEEZBEH, ZHUIA—NVRy 7 A%T
a7 LIEHBICEFEITHZEICHEELTCRE Y, BE ERNomHEEIIT —40F =2y 7B L
DHIBRD DI A=V Ry 7 A%y 7T HAREMENH D120, FFEHITRINCA—LR Y 7 A
ETouy 7T HM0ENRHY £9, server wakelD O LORFNIA =L Ry 7 A% T iy
7352 L b0 D AP A ERNRART 2 Z AR LET, ARNERITHFAL - R
A v FrEEETLED, BATZYa—U U IIHBEENMRE I SN ETEMNICLET,
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6
Ta I ARRRII vy I BINY A v —

ARETIEIZA IV T OFDITHERAAREZR WL O OBREOE R 212t L £ 97, POSIXZ v v 7§
LTOZ A ~— A F—T7 = —Z|TIEEEHIHK1003.1b-1993ICHEHL L TWET, 7oy 7 « f X
— T x2—AL, A LAZ T ERTa—F -7 A FROBERBEFHIZ: E O BB T2
THZENARERENRE vy 7 BRI LET, YA ~— A F—T =— ALK T
EZETAFED LSBERYIC T e A2 T FEARM LI, FIZHEFICEOIEE Y
TRERAY—REBICT H72DICHAFET, 2V —7IFHOMEIERATE L7 0y 7 28E
TEDLEMERY AT ha— et LEST, Bosay s &2 A4~—IRCIMPCIH— R
rofgtshEd,

r7uy 7 BIOFA < —DHEME

UTNEA LTI N r—2aid7 7V r—2a b FRE3 VAT LA R Ve AV 2 —T
DI DI IR ZA I TORINTT — X 2 BECTE DMLERH Y £9, BOfEiEO 7 ay s
LAA~—IL, TTVr—aryNEmafiFies vy 71255 HExtE I3 R 2 5 5
LU Vay FERITZEMICA R V2RV 2a— VT D5 ERAETYT, 77V r—a v
13457 a B ADTDIEED X A ~—5EKT D Z EBRARETT,

WS OO H A 2 v THREIXIHawks 27 A ETRIFAIRETY, ZHBHIFPOSIXZ ny 7 &2 A
~—HHEVIAL I By IRV T NI L - Iy &AL F T k- £V 2—/L(RCIM) PCI
H—RICIVREINDI IV TAEA L Iy T X Aw—bERET, IOy s X
A <=—BLIOENLDA L Z—T7 2—R I TFOE® 7 a3 o CHALTWET,

VAT Ayl b TAERIITEESRL T EE0,

RCIMZ my 7 RBXOF A ~—

UFAIAL L I 0 &A VA TT |+ T a2 — L(RCIMIZ2ODIEE D AR 1 v 7 %t
LET, ThBH02 0y 7 IFRCIMAT = — Bk SN TV B BHCMORCIM & A S &5 = &
MHHECT . 200RCIMZ 1y 7 EHUFO L3 Y

tick clock —fREY72400NSD T O VG EDT 4 v I EL1DSOA LT U A T
564bItHEEI VAL Oy s, Oy 73RO F A BAE T
PRMETD2F o — B SNERCIMER TE eI vy P B LU
422 LRATRETT,

TAYT IRy TIFTAL—THLAL—T THLEDV AT LATYH
a7 AOT KL AZERIZ/devircim/sclk T, A« T 7 A V%
VBT LTWLHRHIA ALY b« U—R&EMH L CHARD 2
EMRHHRETT,

POSIX POSIX1003.17 +—=~ v MIZa— FL 317264 bitdEE O A A 7
H—, EALR2bitidE AL, FA32bitix -/ BENRELET, 2
DTy 7T RI72400nsD 7 v VG B DT 4 v 7 &400530A
YoV A M EnET, ECESEEn—AL s s my s L UTHE
HanEd,
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RCIMPOSIXZ v 7%, RULa2—T 4 VT A ETRA AT 7 A
ABMEDNLTND E NI HTIET 4 v - 7y s SHEET 55k
TT 7 kASNET, POSIXZ vy 7 [ MEBEORMEZr— FT25 2
EMARETT A, v— R L7EITTF = — 8k SNZRCIMD o> &
oy 7 SRR ENEREA, FA MMIER STV SHRCIMOPOSIX
suay 7 PHEEHSNET,

RCIMIZI RSO U TN Z A b 78y 7 (RTIC)HA A ~—biE LET, ZHHDOHKD T X
BERIIR T NA R « T 7 A NE[H S TT 7B AAETELITFEE DX A I v 7 F 12138155 % HIE
TOHMREDT-DIHERAT 2 Z ENARETT, Tnbidray s - Bvy MEEHABRDEDLHET
Bexip 24 2 v R E S L ENENRR B NMREIC T 0 7T AFRETT, ZIUIFTED/E
W Z1Z100H) TT v A& ETT S, bLI—F 7 AL FDZA I 2 ZITITEAER
RRREL R0 FET, RAR VAT A ETEIVIAREART D Z EMNMFKD Z LML T, RTC
DOH DD B A A Mt LTERET 5720, £ 72IZRCIMDAETH HE 0 IABFR DL HE
Bt ST AN RS ~ELE T 27280, MORCIMA — RIZxt L CHlld 5 Z ENAlgeL 720 £,
RTC# - ~—lfopen(2), close(2), ioctlQ)D % AT L a— i LVl S E T,

RCIMZ 1 v 7 B X ONF A ~—IZBT 5 2 TOFHIZ-OV TiXReal-Time Clock and Interrupt
Module (RCIM) User’s Guide #Z&B L T 2 &0y,

POSIXZ7 By 7 BLXUH A ~—

6-2

POSIXZ & v 7 1 ZFFRDMITER L OERDIZDICE D IREEA 1 = X LML E T,

POSIXZ 1 v 7 \ZIF2FHD A A ~—(T >« a v FEAEAH Y £9, ZHSIIRIOM T
R LA K LRIRRICR L CER SN E T, TRz« Ri18:30) b L < IFBAEREA] 2>
5 ORI (B : 30N T 2 Z EAFRETT, MV IR LMWRIEY A ~—1li T/ bR E TITRE
W oRHELFRLET, A4 I RSN 7 vy 7%, A4 ~—DBER S LRI
HEshEd,

Tvevay b« XA =—THektE 72 I3RS TR & B e o iR LR W 52k
ENTWET, ZHTEIHN TR O) - 721RI TR T L, TORFENERINET,

JEI 2 A~ — 3R F 7 AR T & B e L0 RE i D IR LRV b FaE
NET, B0 UHRIZ, ITRED X A~ RS & OFR T, Ol 1R k72
B, ZA <=3V LHEBOMEZ Y v — L, By Mkt LEd. & A~ — T T
e u~RET DI LIk W RELMIRT D Z L ATRET,

0 —HNVH A< —IFPOSIXYZ A ~—ii T AV a—V v T OENIALR ) —A L LTHERASNE
T, B« A =—IZHTHHERICOVTEHTEELSRL T E &0,



Tr T ARGER D 7 2 I L NS o —

NOTE

EAREEZ 0 v 7B LOE A ~—~DT 7 & AL, libceur_rtB LW
librtND L 27 Aha— /W LV RESNE T2, libceur_rt/b—F 0%
BRSNS Z 220 £, Filcour_rt’ ORfICt %V 2 LTlibrt
NONL—F U E2ERTHZ & 2HELET,

i

gcc [options] file -Irt -Iccur_rt ...

POSIX R 1 & A D BfF

POSIXV—F NZBET 57 1 v 7 B OY A ~—ZRMEE O 7= 122 oD fEE R (timespec
A L itimerspect &) 2 H LT3, Zh b ofEikid<time.h>7 7 A L O CTER
nET,

timespecti& KT &/ B TH-IFMMEEZEELET, 77 v 7 ORFMERED L < IR/
78y OFFRERST DD —F (DDA —F BT 2 1E#HIT TPOSIX clock/L
—F ORI LT IEEW)EZFOH TR timespec IEEA~DRA X 2HEE L E
T, WEEEILU TOLIICERSNE T :

struct timespec {
time_t tv_sec;
long tv_nsec;

};
ERN O T 4 — /L FIZLLTF TRt LE 9 ¢

tv_sec REEN OB E L £7,
specifies the number of seconds in the time value

tv_nsec RN OO T ) R ELE T, 07—/ KOMHEIL,
£ 1 525999,999,999D N TH HMLENH D £7,

itimerspecBE&E RIS A ~—HITHAOW THRH EMR VIR LARBEZIEELET, A4 ~—»
i T DR ORES L <IXF A ~— 0% TRFIZET 2 MOBG DDz —F (2 b
DIV—F AT B IERIT TPOSIX clock/L—F ORI | 2B L TL ZEW)E ORI
itimerspect&ER~DORA VX EHELET, BERILUTOIIICERINET -

struct i1timerspec {
struct timespec it_interval;
struct timespec it_value;

};
ERN DT 4 — /L FIZLLTF TRt LE 9 :

it_interval HAw—DFVIELHBEREELET
it_value S A~ =D YON TR ZHEE LET
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POSIX clock/L—F > OF| H

vy 7\ BT D kR4 I RE & AT D T L S W REZRPOSIXL—F & LUT TRIEICHIA L %

j_‘O
clock_settime BELlr7uy 7 ORREZRELET,
clock_gettime BELEZay 7 bR ZEE L ET,
clock_getres fBELIZZ vy 7O ) BEAOSREELZ TG L ET,

INEDOA—F 1 DE 2 DR TNETLIGEOY 7 > g VTt LE9,

clock_settime/L—F > OF) H

clock_settime(2)> A7 A a—/L{L v AT Ltime-of-dayZ 7 27 . CLOCK_REALTIME D] %
WETHZENARETY, MO L7 rE A3 — bbb L IXCAP_SYS_NICES —/3E Y 7
A ZFALTOWDLRMERH Y T3, EF L, CLOCK_MONOTONICY & v 7 (XG&ETH Z LN T
EFEHA,

B LY AT LB ICCLOCK _REALTIMEZ R E LZ4A . LA T ORREIIIEME TIZ/2 W alfErED
HDHZLICEETAMERDHY 9

o T 7 A VAT LAOIEE XU TR
o T HULT 4 B LOEETLENORH
o H—FN e HAw— - Fa—- x> O THH

VAT L Iy I OFREEF 2 —A T SNTPOSIXH A v — I EE KITLERA,

S

#include <time.h>

int clock_settime(clockid_t which_clock, const struct timespec *setting);

FIEFLTOL I ICERSNET

which_clock RER SR E SN D 7 v v 7 OFAIF, CLOCK_REALTIMEZZF A38%
ET D ENARETT,
setting which_clock ~%ET 2 &8 ET DREER~DRA &,

which_clock 23CLOCK_REALTIME®H;, time-of-dayZ 2 v 7 1337 L
WEDRRESNET, 7 1 v 7 SIRRED RS TR RFRHE Y]
VIETHENET,

ROMBOIFHEE L7 ey 7 OBREICEI LIz L2 Rr LET, BOHE-UIT=T—BEAELZD
LERL, errmoli™ 7 —%/RT72OICRESNE T, BETLHARENRSH DT —OFEHEO
U A Mo TlEelock_settime(@)Oman<—Y ZH MR L TL 72 &V,
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clock_gettime/—F > OF|H

clock_gettime(2)v A7 Aa—/WMIHE L= 0y 7 PO ZEET 2 Z ERWEETT, 20
FEOMH LIZE IR IR im0 7 vy 7 (@ I1I1~ A 7 v B L0 R)o oy fiFie 2R L £,

B=
#include <time.h>

int clock_gettime(clockid_t which_clock, struct timespec *setting);

SIEFLTOL I ICERSNET

which_clock Refi] &2 BfG3 2 7 v 7 ORI F-, which_clock OfE %
CLOCK_REALTIME & 7213%CLOCK_MONOTONICIZ 7% Z & 23 A HE
T

setting which_clock DEFE28K S D HEEE~DRA o H,

RV fEoiXclock_gettimeDIENH LRI L= Z L 2R LET, EVE-LIZ= T —2RRELE
ZEEARL, errmolim T — &R T EOICRESNE T, BAET D AHEMNH D 7 — O
DU A MZoWTidclock_gettime(2)dman<—TZH MR L TL &0,

clock_getres/V—F > DFI|H

clock_getres(2)> AT L a—/VIZFRE L1227 1 v 7 OF ) WEM O IREEEZ TS5 2 L A7)
RETY, fEREITL. clock _settime@) THRELTZZ A 2 7V T Z /D TREEICIRE L, ZDks
IR T 7 vy 7 #H9 5clock_nanosleep(2) & nanosleep(2)DIEFOM L CEH ShvE 7,

I8y OBRREIFV AT MEETHY 2—F—0NRETHZ LTI TEEHA,
g

#include <time.h>

int clock_getres(clockid_t which_clock, struct timespec *resolution) ;

FIEFLTOL I ICERSNET

which_clock SREREE BT D2 v v 7 OFBIT. which_clock OEIX
CLOCK_REALTIME % 72/ZCLOCK_MONOTONICIZ T % Z & 23 H]hE
<7,

resolution which_clock D/ iEBENS K S D HEER~DRA V&,
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RV fE0iLclock_getresDIFOME LRI Lz Z L 2R LET, ROVE-LF= T —2R%ELEZ
LZERL, errnold= T — %2R 7OIZHESINE T, BETDHAHREELRH DT —DOFEFHD
U A MoV TliZelock_getres)dman~—T % Z ML TL &0,

POSIX timer/V—F > OF|H

TuR RIE A v — 2B, HIER, RE, MW DOET DI ENARETH A ~—2% I L7IFIC
WHIZZITHRD Z ENARETY

H A~ — T U 7ok 2 2o RE & JEAT ATREZRPOSIX Y AT A — L & LR CTHIBICEH A L £,

timer_create BELZ7ay 7 T 554 ~—%1Ek

timer_delete e LEZ A ~—&HIkR

timer_settime it THREM DOFXE CTHE Lie ¥ A ~— & FEEE F 72 13 MR

timer_gettime HBELEEZA~—DVELHEREE Z A ~—ll T £ TOXY K%
e

timer_getoverrun BELERAMZ A ~—DA——F 2 TS

nanosleep FEE U7 IR 7200 5897 % — R 1k

clock_nanosleep BE Licr vy 712855 & G fifRe— RFE 1k & 42t

INEDET AT AT — VO HFIEIILEDOEZ v a o THELET,

timer_create/L'—F » DOF|
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timer_create(2)> A7 L a—uid, MO LT B EARZ A I VT « V=R L LTIRESN
vyl BERT L8 A~—2ERT H T EBHEETT,

ENBER S NDRE, A ~w—3fFREINET, T rERtimer_settime(2)v A7 Aa— /L%
FEOMH L7 e B2 SN E(C DY AT A a— L OHBIE Ttimer_settime/t—F o OF ] 2%
HRLTLS7ZEWN),

UTICHEET2 2 ENEETY

o TukANfork VAT A —NEFOHTE:, B SNTZH A ~—1F 77 7 & AT
LEHEA,

o TukRiPexec VAT LA LEMOHTE, {ERlENTZZ A ~—13MERE L UHIBRE
ij—o
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MUEAL Y R« 7= NOLNUXA Ly RiZZ A ~—%23E65 25 Z EBNARETT,
timer_create ZMENH L2 A Ly RIZV 7 T2 TEZEFELETHS, RILAL Y K JL—7R
Do 2 L Ridtimer_settime)OMFONH LAZiE L CTH A ~—%28FET 5 Z L N AHETY,

S

#include <time.h>
#include <signal_h>

int timer_create(clockid_t which_clock, struct sigevent *timer_event_spec, timer_t
created_timer_id) ;

SIEFLTOL I ICERSNET

which_clock AA~—IFEHEND 7 vy 7 ORI, which_clock DOfEIE
CLOCK_REALTIMETH» 2 MENRH £,

timer_event_spec NULLARA > ¥ EHE IO Lt 7 v ' A2 A ~—iu T & FE
Tl 2 HEERET DHER~ORA &

NULL & A ~—iili THRHISIGALRMMA 7 B2 A~EE SN ET

sigev_notify=SIGEV_SIGNAL
sigev_signo |ZHRE SNV 7 id & A ~—iili TREC
2 RANEEINET,

sigev_notify=SIGEV_THREAD
FETE L7zsigev_notify ¥§REIX & 1 ~ —1ifi T WFlTsigev_value
EHEELTH LA LYy RORMNLEENET, BIE,
decur_rnt TP AR — FERTWARWEZD, -IntZ Ry Y
Y7 LTHERLET,

sigev_notify=SIGEV_THREAD_ID
sigev_notify_thread_id O&F S ITI1X ¥ A ~—{#fi TRFIC
sigev_signo> 7 VA ETH A Ly RDID(pthread_t)
EIGIHT 2 LERNH D £7,

sigev_notify=SIGEV_NONE
X A~ TR R ANTEE ST ER A,

NOTE

HA~—Ni [T ZBRTELTFE, VTNV ENMET DY AT ha—
NERELROWREY 7ot 22& T I LRKRE R D REERH D F
T, BEDY T FN~DEEEDT 73 a v ZRiET 5z Hicsignal(2)D
manX—TZZ LTI,

created_timer_id A —IDBEH SN TV DJ/IT~DRA 2, Z OFRIFI%
fDOPOSIXY A =DV AT L= )L THEL S, VAT La—
NTEAZ—PHIBREN D ETHERE LI 22RO TE—ET
7

R fE0iXtimer_create DM LRI L7z Z L& R L ET, EVME-LT= 7 —0NRELZD

LERL, errnolx— 7 — %R TOICRESNET, EAETHARENRH DT —OFEED
U A MZoWTdtimer_create(2)@man_— Y 2B L TL 72 &0,
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timer_delete/L—F > DOF|H

timer_delete(2)3 A7 L 32— )LIIFFOH LI 7 BB ANEE SN A ~—ZHIBRT 5 Z L2

ARETY, b LIRS N2 A v —2BCBA SN TV DIHE. JHUTEDC R Y Z A <~ —IZH]
DTFENTWDY 7T A LET 7 v a VEREEREETENETA, 24 ~—lTHb
ST FNBRET TH o> THHIBRS N EE A,

B

#include <time.h>

int timer_delete(timer_t timer_id);
GBI TOL S ITERSNET

timer_id HIBRT 2 % A ~— 0B F, Z Ok TIXridtimer_create(2)FEOr
HLMWBRTWET(ZDOI AT La—LOFE L ltimer_create/t —
FrOFMA) ZBREL TN,

ROEIIEE LIz Z A ~—DHIBRICKI L2 E 2R LET, ROME-UI=T—BRELED
LERRL, errnold= 7 — 2RI ToOICHKESNET, FETDHRRENRH DT —OFHED
U A MoV Tldtimer_delete()®man<—Y % ZMB L T 72 E W0,

timer_settime/L'—F > OF|H

6-8

timer_settime(2)> A7 L a— UiE, FA ~—WN T T HEMERET D L THRH LT 1
EARBE SN FA~— % FHET L2 ERARETT, i 19 5 RERIHMEcHE & 7o 13 cHE T E
£LFET, MOH LYot RA L, BEINZL A ~v—ICHF L TROZ A ~—ii T £TIZ@L) ¥
A ~—OfEkR, FLIFQEFHO Uy N2 TADICI DYV AT LAa—/VEFERTHZ LA
HETT,

S

#include <time.h>

int timer_settime(timer_t timer_id, int flags, const struct itimerspec *new_setting,
const struct itimerspec *old_setting) ;

FIEFLUTOL I ICERSNET

timer_id RETDHA~—OiBl 1, ZOWRIFIZATDOtimer_create(2)FFO
HUMNLRTHNET(ZDOT AT L= —/LOFIL Ttimer_create/L—
F O L TIEI W),

flags PLFOWTNER T D588l

TIMER_ABSTIME R &7 ¥ A ~— T Mok 7 2 583 L%
T, XA~—I%, A ~v—ICBHEMIT LN
2 7 it_value THIE SN 7AEICEET 2
W T R ET, b LI ORFRMMNBEICERE T
WH A, timer_settimelXakZhL, A ~—
i T ThiE T,
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0 BRI NI Z A = — TR H TIRFf] 2 222 LU &
T, FA~—lx, A ~—ICHEEMT NS
2 7 it_value THIE SN 7AEICEET 2
Wi T &R ET,

new_setting 0 IR UIRIRE & & A~ — O RIHI T R 2 4503 2B E R~ DR A
N

HLUY s vay b A —FERHEAITE a0 K LR
(itinterval) 245 E L9, ZO%HA. PN TREEIC /e o 72, —
BEA~—MNWT &R0 RN ET,

b LAY A ~— 2 LREAIT T a Tl 0 Y iR LRI
(itinterval) 245 E L9, ZO%HA, Il TRRMIC 2 o 72k, &
A =—ITHVIELHEBOMEE Y a—FLTh Yy MERITET,

WL L, W TRER & LRI (B - F1£3:00) F 72 1 3RAE
e 2> B OFEHE (B« 30R1%) &% ET 5 Z L S AIRETT, FIHIE T
IR Ml 2 32 2 9 A 121X flags 514XICTIMER_ABSTIMEE v k%
BETDOHVLERDHY T, HEINZXA—DRIIH T & 72572
ZENFRERTEIRETOED L S s 700t 7t A
BefE SNET,

S A — % fRET D DI TR 2 B il ELE T, BE
INTZZA =N T & o722 E BRI CTREICRE T X o
LRy TF AR e ANEEENE T,

old_setting NULLARA > ¥ EEE T ITmiO8 0 K LR & & A ~— ORI 7
&K TREEERA~ORA 5, b LAA =PRI T\
A I TR oI e L2 0 £, old_setting D A LN — (T
B A ~—DNMRREICEAR S, £ O TN
timer_gettime(2) L WV iIRSN D& [F LT/ 0 £7,

ROBEOIIEE LA ~—DRECHE N LIZZ EA2RLET, ROE- LI T —0B AL

LERL, errnold= 7 — 2RI 7OICHKESINE T, BETDHRHREMENH DT —DOFEHED
U A MoV Tldtimer_settime(2)®Oman<—Y ZZM L TL 2 &0,

timer_gettime/L'—F > OF|

timer_gettime(2)> 25 A a2 — /LFEFOH LIt 72 B ABEE LI Z A ~— D0 R LR & #
A= TIZR D FETORY FFMELZ G2 2 ENFEETT,

B

#include <time.h>

int timer_gettime(timer_t timer_id, struct itimerspec *setting);
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GBI TOL S ITERSNET

timer_id DR LB LR D BEE 2 U 7 = A N DX A ~— DT, ZD
AR otimer_createQIFOH L SLETHWET(Z DT AT A
a—/LDFHBAIL Ttimer_create/b—F L DRI 2B LT &
W),

setting IR LR E ¥ A ~—0E Y B2 B IHEER~ORA &,
PR 0 B R IXBER & O T, b LA A ~—D RIS TWY
LA, EiXEaicin 9,

RV EoIXtimer_gettimeD PO LICHEII L2 Z 2R LET, BVE-LUITT—NEAELTLD
LERL, errnolx— 7 — %R TOICRESNET, EAETHAHRENRH DT —OFEEO
U Z MZoOWTidtimer_gettime(2)dman<—I 2 HR L T &0,

timer_getoverrun/L'—F > OF|H
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timer_getoverrun(2)> A7 A a— VIO Lt e ARRKFEDEIMZ A ~—DF——F
VEBEBRETHZERFRETT, YA —IV AT ART TV =g v~y ISV EEET
R0 BE T ERDAREENR DY T, bLI T FTABMD Y 7 FNDF 2 —A 2 7 TR
SHIEID X A ~—iii T DRETTH D56, Wil 7o Rk L BUuIfrE o v 7 v & —ific ik
FranEd, St — =70kl £,

SITFNNRT TN = ailvay s SN, TR A~—BNA ==y LT
DIZH A~ —DA—=R—=F LB A[REMNH D £,

VT FIVITEICE A ~—iii T IBMSIGEV_SIGNALZ 5 # A4 ~—fI& ek A& Fa—ra 7
FRAMRETD L ERHRE LET, LI TARFTa—A 7 b LUIER LTV DREICZ
DEA =05 T ERDEPEH, XA~—DA— =T URFAL, BMOV 7 FMIIEESNE
A,

NOTE

HA—NG TV TFIN e N RT—=DH DV AT ha— L E O
VERBHVET, b LIMUTIDY AT AT — LENERHTIES, KBS
NDF— R —F IR BRICEGF LY A ~— T 7 iz LT
ITEDTIEH Y THA,

B

#include <time.h>
int timer_getoverrun(timer_t timer_id);

SIEFLTOL I ICERSNET

timer_id
== F A A TG LW R 2 A ~— DB, Z ORBIF
IZaTdOtimer_createQMEOH L GRTWET(ZDO AT La—L
OB timer_create/L—F > OFIH ] BB L TLEEWY),
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b LIFONH LASER T L7354, timer_getoverruniZfgE &= 4 A ~—D A —"—F Vol
ELET, ZoEEI<limits.h>7 7 VNODELAYTIMER_MAX %2 5 Z Lz C&x 4
ho ROME-LFIZT—NREELZZLZRL, errno I —%2 T 7-0ICRESNET, X
ETDAEENH D =T —DRIED Y A2 Mo\ Tidtimer_getoverrun(2)®man~<— 2 % 2
LT &N,

POSIX sleep/L—F v DOFI|

nanosleep(2) & clock_nanosleep(2)DPOSIXY A7 A a—/uid, BEOMH Lot v A E 2T A
Uy RE(W)FEE SRR 2 £ T, £7213Q) Y 7 TV E 55 LEE T 24083 7
NN RY T - VAT LA wFATT L6 LT n e ARK T T 2ETIELRSED &0
fREEAY =T DA B =X N LET,

clock_nanosleep(2)v A7 A a— /VIHBEINT7 0 v VIC XD EGFEAR Y — 7 242t LU &
T ZIUFBEBEP ALy ROETErgtp IZE VIEESNHMARET AL LA L Y
RPN T I NEZETHET—RHEIL LET,

INEDOVATFAI— ORI ED T T FIAOEEIC L BRE 2 F8 A,

nanosleep/—F > OF|H
e

#include <time.h>

int nanosleep(const struct timespec *req, struct timespec *rem);
FHEIUTO LS ITERSNET

req Tat Ak A ) —7THEROE X &g TrtimespectEE A ~D R
A F, req OIEIZAR Y =7 D REEDREAE A~ LT 2720,
FHE VAT DX DMOTER 7 ¥ 2 — N D72 —HFE 1B
TV 72X SN L D BRI BRLAREENRH Y £5, 7 Lic
FVIAEND I —RA%RE, —ReE (LRfA]IXCLOCK_REALTIMET
MEESDreq ICL > THRESNARME Y HEL TR A,
Ty 7 ERICE L T WO MRREE G HILET,

rem NULLAR A > % B E 7-1Znanosleepn o 7 F BV A E N =54
DAY —TFEOF D R AR & 45 timespectfiiE i ~D AR A
Z, & Lrem ANULL2>>nanosleep?ss 7 /ZEI Y A £ N T2
AL EVRRIE S EE A,

ROMEOITER LIZRMARE L2 L am LET, RVME-LIZI=I =0 ELEZ LamRL,

errold ™7 — 2R T -OICHESINE T, BETDHFREERDH DT —OFHD Y X MZD
VWCitnanosleep(2)dman— 2B L TL &,
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clock_nanosleep/L—F > OF|H
e

#include <time.h>

int clock_nanosleep(clockid_t which_clock, int flags, const struct timespec *rqtp,
struct timespec *rmtp);

GBI TOL S ITERSNET

which_clock %27 v v 7 OB+, which_clock DfEIXCLOCK_REALTIME
F 721ZCLOCK_MONOTONIC & 72V F 9,
flags UTFoOWFnoaiaET 2 BEIE

TIMER_ABSTIME  rqgtp CHiE S 4L7=Kff#idwhich_clock THiE S
iz vy 7 BT 2HXHETH 5 L fRIR L

E3r
0 ratp CHEE S 7= BRI ERAE ML) O AHHE T &
B EMRLET,
rgtp TatRAERA) =TT HEROE X & Trtimespec ER~DKR

A%, & LTIMER_ABSTIME” 7 7 MEE ST, rqtp THEIh
T-HERAEE L7 vy 7 OBIERAIL T ThD(F-Era vy 7o
BN DI~ SN DMWaE . ZOMRRIZRIEICRY £, HIiC
A —7 4 5K IZclock_nanosleep(Q)E MO L=tk D7 1 v o
DEDE I RERICLEEEZITET, 2F0, HEFLITEED
HEFFRE E LIS DA EDE 2 LT, BIEORENER L
ToIREREILA LD 7 1w 7 BNZEDIFRINCE L7201 E 9 2 RHh I
CHLBZETLET,

BE SN REN 7 1 v 7 SRR OBESE~EY LiFons, £
IR a— U TRMD Y AT AOBMEDT=DIZA Y — 7T 5%
REMIIER LD bR 2 AMMEMERH Y 3, 7Tk 5EY
AP — A B RN T, —HEHE R L CER LD b/ EL 0T
D FERA,

rmtp
TIMER_ABSTIMEEE SN TV ARWERE, mitp TREND
timespectERIZHIROE B EEZIGHT 272D BEH SN E
FT(T bbb, FRERRE - EERICR Y —F LD, & Lrmtp 23
NULLOA, 550 BERIEERE SN ER A, rmtp OB ILHERHRERE
D —ATIEREINETA,

P L7346, clock_nanosleeplddr7e < THIEE L-RHAME - ZICODEE R L £, K
L7854, clock_nanosleepid-1DfEZIK L, errnolii= 7 —% R 72Dl ESNET,
LT BAREMENDH DT —OFEEHD Y A MoV Tielock_nanosleep(2)dman~<— % 2
LTLEEN,
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VAT AL Iy I BEOSI A~ —

RKETIIL AT LEEE LD 2T ARFEHH, 2 —hL « F A ~—, ga—h)b « ¥ A ~—EEhH
DB SOWNTHHAL £,

AT LRFRIEHA

FEHELInUXD > 27 ARERIEHINE, # A ~— - DO MbF I BA~ERT 57D F A ~— &
Xy VT —2a VOEEFARDN—FT AN THEREINDIMSL LT —XT 7 Fx—D KT A
NEgte“clocksource” A =X L&A L ET,

RedHawk Cl, TSCX—RAD 7 v v 7 3%h EDORFRIFHOER AWM= 7Dl s hE T, &
— X+ Fa—=1 7+ %F 2 —4REQUIRE_TSC# L "REQUIRE_RELIABLE_TSC(# — % /LH#
AGUI LD [Processor Type & Features| JHH T7 7 & A A[HE)iL. TSCHMERK S LTV RN
—FVOEEMHEITRELS 525 2 L THLN T A EBIREEOMIE 2 RAET 5720127 7 4/ k
TTVEN L - =R VDPTHEMNI > THWET,

FICTSCIE Y v v 7 ORZEMZH EEEH7-DI28A D7 0y 7V — AR S Ed, RCIM
VAT DNICIAET B, RCIMIZ2BEH D7 0y 7 Y —A L LTHHAENET, 95 TR
X, HPETE /2 1IPMY A ~—MEH S E 7,

/sys/devices/system/clocksource/clocksourceO/current_clocksource” 7 A L & FiAHL 5 &
BED2EHD 7 0 v 7 ) —ANRERENET, echo(L)EfoTZDT7 7 AL~ r a vy
V24 EEEADLEID Y TREFEINET,

T—=havwr RIA 0 - AT a 0%, #URTSCRIMIDIZDIZBIOSA T = » 7 LTSCHIEL
< FIH L 22WEA T T — b DRt CHRIS(tsc_sync=auto [F 7 # /L R]). SRR FE R
(tsc_sync=force), BIOS%Z F = v 7 LIAMI L CWARWGEHIZFETTE b7 ay 7 Y —A L LTTSC
& IEMEIZ N (tsc_sync=check)iZ 2 Z LW AMEETT, By 7T FCPUITARL—T 4 7« &
AT ML) FRY S EIMEEZH > TRV I LIZEELTLEEY, FNHD7ZHICTSCHH
WOF = v 7 IZFIFRATRETT,

TS ORI EHAREREIC B U T HEICHEAE T S 7= DI /kernel-source/Documentation/hrtimers N @
TEAR - T7ANVERBL TSN,

a—h)L e ZA~v—

7-1

Concurrentt:Dihawk s 27 A TiE, & CPUMRZFDCPU~DEIEI VAL D Y — A L LTEREh
Ba—HNW(TTARX—=R) XA ~v—%5FFoTWNET, 1DDOCPUEITNRE—H)L « XA ~—%E|
D iAF % [RIRFICALER 9 2 72 OIZBEEME TIXE N 5 OFN 0 IAAIFZ IS E100[B], ELWT AR T
oL TRESEET,

B L - B BRI —F ATRO B — I - B4 X THERECAE O 2 L3 TR
MBI LET)EFATLET,
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o top(VBILUMMDO=—TF ¢ U T ¢ Zflio CCPUEHRDOFF T — X ZINE L T

o JAHMICHA DL I H DEWHETHIZOICCPULETEITFO T n v A2 LET

o HA LT F B AEECRI LIERHIFATH O T v X &2 CPUM LR LMD FELT O
B RAEBIREIEETS

o JAHIMIZCPUR CHRITAIRER ' B ADAR/NT VAL E T

o THRBRLIVATLTuTrAY LT HRITLET

o ZOMENHATRER Yot AN DT AT Atime-of-day 2 v v 7 38 L OE T O 7
F—ZHIRAEFELET

e POSIXZ A ~=—DbDEI VALY — 2 %4 L ET

o U—FR-.abt— .7 v7 T — NRCUYLETIIHEERDT — & T 5 72 HIZ4CPUD IE
Rz R—V 7 LES

o AT Atime-of-days v v LT — NEENLDOT 4 v 7 EBEEFHLET

o YATAhHAT— YRIDANY MEILZEDVHLET, ZHIZIE YAy F Ry 7 - &
A~—-+ FIA A Ralarm)D L 7 mtRA « ¥4 ~—iieEa 5 HET

O—H) e AA—D—)LTF 4 7%, @—HNVCPU~DT 7 4 =T 4 o7t Rk
THERINTFAS S a—U o« ARy h~Da—H)L « BA—OFERERIBLEST, v —7
Ve BA=— o =T 4 U TFIEL—/L FRCPUNEE TIIRVMEELZBET L2708 R - —
NF 47 EEELET, Zhix, [V 70X A AMRE] EOPR TR L2 L D ICE D IARSE
DOEEDr—ALCPULOT 0 J T AFITOTH—I =R LOWMFEHELET, LirL, v—
HI B A<= —T N T 5 2 &IiZRedHawk LinuxiZ K ¥ BEHERYIZHRAE S B U O DREREIC
BILCRELRIFLET, ZNOLOBEILI T T L ET,

=) AA~—=FUEDOE 7 ¥ a OPTHMAT OMELZFATLET, n—hL - X f~—
N T DRBL. VLS ODDOBED - DI FATHRERRRBIZHOVT OB L £ T,

N

7u' AHEOCPURIHHEITtop(L)Rps(V)D L H e —T 4 VT Ik v ESNEST, b
D—F 4 VT 4 (Itimes(2), wait4(2), sigaction(2), acct(2)D L 9 22T AT b+ F—E AN SF]
RO LD ET,

FEAER 722 JERedHawk Linux 7 — % /UIZEWT, 7P at AOCPURIIHZIRET H7-0I2Z2nbD
—bERTa—Hh e XA ~—IKIFLFET, —J. RedHawkh —F/WiZ Za EZH T 57202 n
—H - A =—DRDOYICEDRET R R« T AT T ¢ TR ER LET, &M
TR A T T AT FEn—h s A< —NEHTH > THRE LT £7,

BAFRET e A - T T 4 7V, I—ERGUI ED TGeneral Setup) THH @
HRACCTH —F /b + Fa—=U 7 « RTA—HEHLTETOT L L bRedHawk 71— /LI
TEZTT, ZOEEEICET 5T~ TofF#iZhracct(3)F L Chracct(7)dman<— % &M L
TLEEW,
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m—H) « & A <—[ISCHED _OTHERE L USCHED RRAY YV a—VU 7 « RY L —TRHT Y
2= VENTTBEAD T X L& T TDHOICEHINET, ZHUER LAV a—1 v
TRy =0T ARNT U Fe b N TCPUR AT L Z L 2FEEICLES, bLu—
HI e XA <=—NCPULTENTH DA, CPULD Aot 2T HITRENDD T + ¥ Lk
TTHZ LISV EHA, 2L, ZOCPULETEITHFO TR I Ty 7 T5F T, 00
BELE o ANEITAREE A E TEITEND ZEEBWLET, 2FV, va—h - A
~—E ) ABNE TH HCPULTIE, SCHED RRRAZ P a—VU v « RY L —C A7V a—
NENTF vt R TESHTSCHED FIFOR 7V a— w7 « RY—ICAFVa—LERL D
WEIMELE T, =« ZA~—RNEAERDOEE THHCPULICAF Va— L ENTZT kA%
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VAT ATy
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YIMEB = H A —FDABOREEIZLVBEILET, bLr—AL s F A —PMER
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n—H ) e B A =—EY AL —F F, TOCPULTIEITAIRER T 0 ZADMN T AT LND
MOCPU ETETHRER 7 u B ALV D TR RN & 2B T DDA e —

R e NZoH—%2O0ET, ZOLIREGEE, a— R - X7 — 32 TOCPUM DA D/NT
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Z DAl
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— & LB L CERE SN Z ORI A LE T, RCU_ALTERNATIVED 7 — R JVIZERE
ENTWARWE, RCUZ— RiZu—L - X4 ~—%FHLET,

R OBEREIZINZ T, a—Ab « XA ~—NEHTH D0, EEELinuxD 2~ RRe2—7 4 U
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sh(1)
strace(l)
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ZEw
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Iproc/shield/Iitmrs ~D16EHE A EI W B TA Z LIC L VIThbhET, Z DI6HEREIZCPUD
R RAITT, KDLy FORY Y g RLIODOCPUZKEL, £DOE v hOfEIZZEDCPU
Du—T)V « XA <=0 EL)RDONEH(=0)e O EREE LET, R Wi
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FIAENFET, bLYYy—TF N - P —RaIy FENBHENITTV AT L« 7T v aBRE
LEBA. AUPFN - F—HE3EET 4 227 RchHV ., LS EFLE DR TN EbILE

T, LT A ARZFHNICT T aNBELERS, Py—F A - hVERELEEER
bNDHZEERLET, HFREICy—F L = M EHASH TR ShEZFEmIET L
FT, THET7AN - VAT A F oy 7 OFEMEZEKRIBICT v ML, EIERMZ AR L $

T

SGINBEDXFSY ¥ —F Vv 7« T7 A )b« AT ADOYR— M, RedHawk Linux TiZF 7

NWETEDERS>THNET, XFSIFwALTF ALy FMeEil, 10057 731 MEOREID T 7
A VI PLNETHEZRB4bit 7 7 AL« VAT AT, REEZ77ANVBIOKREEZ 7 AL -

VAT AIINA T, XFSHAY AR — AR IEREME, AT 1y 7 YA Xk, REESX—RIZL
THERE L AR E O 7 2 i3 572 01ZBtree(T 4 L7 b U, K& &, &R E) & L7 A
LEd, 2—F—F DY TBLOZA—TE 0 Y TOR BN FR— FXnET,

oy —F Vo TOELET AT XLT, Dy —T U T DONRT e~ AD L g/ NBIZ
L CGREEICT—% « b H 7 v arOfAhESERELET, XFSIZIFIERAW /OMERE % 171t
B ENARETT,

JERRBMEIL 7 7 A MBI T DA S EOT L0 4, BHEERSEO 77 AL, T4
L7 N, ARy s VT TARA R )= R DI — ROBIETIMES TS Z &
NAHE T, BMEIIRKEAKBOEED AL F Y « F—H 2ED D Z ENARETT, @HD 7
FANDT 7B AMEZIVFE#HESIN T DEIETO—F =R Al fe/r 2 —F —4F12¢M. B &
VEHED I B 2 — P —T21F BT 7 & ZA[HER S AT LA EITZER D25 D JB 1 D & FiT 22 5 235F1 F /]
BETY, VAT LLRITZEMIELT 7 & Z#1H V) 2 - (ACLs : Access Control Lists)<CHE A k L—
ZPR(HSM : Hierarchical Storage Manage) 7 7 A L OBERRILOD & 5 RSN 7 7 AL« ¥ A
TLDAZT—HIERT 52 ENAHETT,

NFS/R— 3 2 31%, D7 a ha)vzdR— F T 5D XT LA~64bit7 7 A )V« AT AT
T AR— b THEDIHEAT D ENAMRETT, NFSV2U AT AE7 e haic L Digun s
N5 32bitDHIRR & 0 F5,

T—HNVEBIRYE—"DSCSIT—TF72ET7 7 A NV~DXFST 7 A )V« VAT LD I T v

7L U A N7, xfsdump & xfsrestore Dl CITx £9°, JRBEMEEHI O B TEHROX
DI R—hIhTHET,
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XFSZ 7 AV«

XFSZ 7 AV«

F— 2 EHAPI(DMAPI/XDSM) 1%, F 1 227 ~DRAWT 7 & ZART7 7 A /L « 3 AT IEED A
WOME UICEMEREY 7 s Tl T A LERRICEEA N —DICEB Y 7 U 2 T OFETE
AREIZ LET,

V=D T Ty MIXFSERM L E T, XFST7 7 AL + VAT LD DE L OXLEITILLT T
BT 5 2 LRA[RETY

http://0ss.sgi.com/projects/xfs/
VAT AOVERR

XFST7 7 A )« VAT LEERT B0, LA MEERD T ¢

o XFST7 7 AN+ VAT AEERT D NRN=T 4 v a v EHRLET, ZRIIHLWVT 4 A7,
N=TF 4 a ry TRYLNTOWRWEBEFDOT 4 A7 BEFEO/A—T 4 >3 O EE THRE
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mkfs.xfs [-f] /dev/devfile
devfile 137 7 AL « VAT DEBAER LIV S—F 4 2 g  OSFF(H : sdb3), Ziid —
T4 av EOBEOHLWLT — X HMIELETOTHERE LTI EIN,
VAT ADY B
XFSZ 7 AN « VAT Lk~ U Ly TS dimount@) 3~y FEMHLET :
mount -t xfs /dev/devfile /mountpoint

XFSZ7 7 AN « YRAT LhE~vU Ly N ARECRIHAREZR A 7 Y a v idmount(8)Dman N — T & &
LT 7ZE0,

XFSIZ¥y—F VT« 77 AN« VAT ATHDLIZD, 774V« VAT LE~D Y MT DHHI
WRFETDR T Y I arDEDIZT AN s VAT AT Y I vary -l aFev/
L. D77 A0« VAT A LET,

T — 2 EHEAP| (DMAPI)

DMAPI(Data Management AP)iZ 7 — /L EBEE A R L —VEFH T 2T AHSM) & DD T 7 A /v
BHEREZTETT-ODXFST 7 A/« VAT AND A= AL TT,

DMAPIZ S 5720, U eV RO—E8E L TH— 3 #RLGUI Lo TFile Systems] IHH
XFS_ DMAPIV AT b« RT A =X ERELET,

DMAPUBEEIZBI T 2522 HHIE. UTE2SM LT Z&n .

http://0ss.sgi.com/projects/xfs/dmapi.html
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TEEHREL, T4 AZWOEEEW ELET, AL b T4 AZNOFGET —ZDat—%
BT 52 LIk AT 2D F— N e~y R ERES LET,

ZA VL7 NIORIZT 4 AV « 77 A NVERET Hizdilopen(2)E izidfentlQ)v A7 L —)L
ZHERALET, UTOFEOWTANZMHEHLET :

o T HRY T ANDLFRNRAZIRE, arg BIEOPIZO_DIRECTE y hEREL T RS
T LM Dopeny AT L a— L EFFOH L £,

e BVTVBZ 7 A M LTRRWTND 7 7 A Vil 7248, F_SETFL=~ > Z45/E,
arg 5l1%dHIZO_DIRECTE v M &FE L Tfentl AT A a— L& O LE T,

HAVT KT 4 AZIOHEIIUL TOEROETEMET 2MLERHY 7 ¢

o —¥— . Ny 75 % PC_REC_XFER_ALIGN pathconf(2E DR ED /A b« N7
FVICBI SN TV DORERDH Y £,

o BIED