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F e AT UTEBEEZ DRV ET, NNy I T TR T AR
BIVABLFEZZ TV T a BN TE DV AT Aa— L EIESAREMEZ O TV D
72T, TNHONET, KEervaro [EVAREEEOHE] BIW 7)) 7y
3 UEROBE] CHAIRTWA LT R « T AN F - LA T — IS
b2 F1,

CPUNRNy 7 7T K 7at AEFATARETH DI, @BEE S o 2ADETHICT ¥
—I=RLA~OEEIH YV EHA, NIy T T T TR - T aw AOESE N EEE
TrEALY RN ERBESNET, BEETREZ&IE, NI TTF TR TrER
l;’cVﬁ‘*ﬁ‘/v%server_wakelw)% VE—T 2= ADX I DO —F N DA T =X LEN LT
Ta AERKT D OIS BRI S KT AR N H D 2 LT,

VAT LANDETaE AEITIA LY RiZ, CPUT 74 =T 4 « v A7 &2F->TWET, *

DCPUT 7 4 =T 4 « <AV X, 7uvRAETAL Yy K& EOCPULTEITTH0%EIE

LEJ, CPUT 74 =T 4 « < AZTH T o ALK &, mpadvise@) 7477V « L
—F L FE7-lEsched_setaffinity(2)3 27 L — /L& fRH L THET S Z & NATRETY, CPU
NFOEANL—/L RENTWARE, CPUILY —/L FCPUEETCPUL v MIBRBIICHEE
ENTECPUT 74 =F 4 227 mvR ALy ROLEETLET, 2FH, Takzxo

CPUT 7 4 =T 4 + AT N — /L RENTWARWCPUDES., TDOFat A Xy —/IL RE

NTWARWCPU ETORETENET, N/ﬁﬁiv/Ffutxﬁ%y~wFéht@u

ECTuvRERET AL Y REEITTH720121E, ¥ —/V RCPUZIT &48E L7-CPUT 7 «

=74 - 7x7%ﬁofw&#ni&0iﬁho

Linuxiz & » THERR SN EDOH —F L « T—F 0. VAT ANDECPU LICERI SN E
T, FrEANLI— L RENTWACPUIL, Ziubd [CPUM| OF —F L % —/L RCPU
MOEBEITAZ LIZHVERHA. THEDOTFT —F L OMEBIT, I — 3 ERCEEIEWNT
U hr—3 g UETORIE A28 U R D 2 ENARETT, CPUBA — R LT —FE L NH Yy
K — % WET B T2 D DRSEERC LIS EF TR L T 9,

BYIABNPSDY—NT 4 T

CDV—NT 4 U THRHEIX Y AT ARZAE LTI ABO—ERT2 T 2 BT 5 7 DI TRT
HZLEAREICLET, BRbEHE, b THARRER 7 rER « T4 ARy F - LA T —
THDHZENEE LW, 2377V =2 a v OFETHMICT Y —I =23 b 52 L
NLEE LW, ZOY—LT 4 TEM 28Nt & TT,

farilfc 72 HEN 0 AZIECPU ECHICHR BELREOKEETH YD . FIVALDANL RY 737 R
TR T AARYT LA T EEBEEY AT O a— RN AOFITIZLE LR O
T BEE 2 DNV 4, 2k TEHVALOEE) 7y a TS TH
F9,

BT NA ZADENDATMIIRQEFEB SNFET, TN HIRQIZEDCPUTHEIV AL ZZAET 5
EIRETHCPUT 7 4 =T 4 o TWET, IV IALDFFECPUNIE L ILIRWEE, IV A
Hay hu—F I EZZORFICRELTEVIABRE NV RY VT T H1DIZIRQT 7 4 =T 4 = <
A7 DOCPUEL v R HCPUERUE T, IRQT 7 4 =7 41k [EED) 77 4 =7 4 HEITK
MEi D &9 iZshield(l)=~ > RIiZ k> T, F£7id/proclirg/<irg-no>/smp_affinity_list% i
LTEESNET,

H LT X TOCPU LTI RTOENY AL E N T 5 Z &G E LWGE, #2925 FIH
X, 125DOCPUEBRWTENLAD TR THOCPUEEI Y IAZ DB —/L KL, =L RENT
VW2 CPU EClocal_irg_disable(2)& = —/L 325 Z LIZHEE LT SV, #EflIman~<—
CESRLTLIEIN,
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—IBOMKEEIXE Y AL T — /L RCPUNIEE SN DRIN & e b [geERH Y £7, 7 rk v
PEIEN 0 IAA T, MOCPUIZCPUIREDRFES AT Ny RV 5 Z L &5l d 5 ke LT
ﬂ%éni#ofmt/#ﬁﬁbﬁﬁiy~wkwu HALDY » ¥ —% 5 &L 2 3 AlREME
DO ET, BETFHEmIIMTEFZSRLTIEI N,

2—ANVEDRBP DY —NT 4 T

02— VEIDIARITECPULE — KL 72 o To B X A~ — DT DFFRIIREI U IAH TY,
RedHawk Linux i, ZD ¥ A ~—3h —F L= — « LYULZBW AR XA LT
T RDAD=ALTRHHINTOET, ZOEEZTEOFR CHI IhWET, FIFEE TIE
ZDEIN ATV AT ANOTRATHOCPULETERIE 72> T ET,

ZOEIVARFIOI U BEICRE LI, O — I VE NIRRT AT AN TR OEEICE
TENDENVIABN—F o DI2ERDET, oT, ZOa—INEIDARZTY T4
AT TV =gl TV X —DRERFNERD £,

CPUNRBE—H)L « XA <=L — )V RENTE &, v—DNVE Y AR T B L7
D, ZOCPUDBE—H)L « XA~ —IZ Lo TR SN DEEEIT HITREITSINER A, Lh
LBRL, a—h) - FAw—([Fa—) « A ~v—NT—)L RSP TWRWELOCPU LT
FITSITET, ZNHEDOHEEEDOW L 2%, MOFEIZ L > TRt TW A RIIFLD
nozZElzinEd,

FEECPU LT — I VEI D IAB NS T 2RI Kb 2HRED 1213, CPUFETIFRF R O
T2 D DIRGIRREA I = X LT, ZHIFCPULTEITEN B4 7 1k A fE DI 5 CPUIRRR
NEDRERONERET DA =ALTT, Woua—/VEIALZNBELLY &b, &
morawy T 4w Th @E#F'ﬂiiwﬂint7u~’zx WA SET, b LEoMRiET
av A ThHUUT 4 /77‘7>$%Ekéa"bfb\t . CPURIZ e — I /VEI D SAB DA EH TH
DTN R TR < PR IZRI R S E T, %%7mtx THOT 4 TETHED [
AT L7y 7 BIREIA~—] | Eﬂnaézhrcu\ifh,

CPUNRBE—)L « ZA~—0b v —)L RERTRE, a—B VD AZIZ T —L RCPUIZEID
T on-7at 22k - TPOSIXZ A <—& nanosleep@*%%ﬁ‘é@?‘:&‘)ﬂl{ibhﬁﬁi‘h e
ST, blur—AL - ZA<v—HVALEZTERIMYRS ZENEETH H5E mmx&
A ~—F 7z iZnanosleep DEERE % FI| LTU\Z>77 Vir—ar®FDLH fDCCPU FY £
LHRETIESHY EHA, LT ERERAR Y —)L FRCPULTEITTDHZ & 7jxu$é§ﬂ7‘;1,\i9/\
TDEA =TT BB ADFITRFHF S NI.CPU~NBEISNET,

—EBDOERED ToDITm — b+ Z A = =R AT RER FBe &2 T2 9 B 3BT SV T DT
DIFFUITED [V AT h - 7ay 7 BIOZA~v—] #BRLTIEIN,

CPUY—NVT AT DAV F—T = —R

Kt rait, =V RCPURKR T A7 AffEra~ v FLLB L\ F e /5
RUT e A HE =T 2= ADEHIZOWTRIR L F T, »—/L RCPUZAERT B =D L <
HHEFHFLR L TWET,
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shielda< K

shield(1) =~ NIZE®IR L7ZCPUIZH L THRE L= — b R E L E T, shieldz~ >
RiZs—/ FCPUL L CCPUZ AT 1T B 7= DI S ET, > —/ FCPUIX, 77U 7 —
vary s a— ROFETIZPNEEEMOT Z — I = XL &0 EIBED7-0 5D AT Lk

PR LET,

shieldz~ > ROEITIZ L > THEAT 23BCPUDO Y R I, CPUEBS E/-I1X#MHDOY X &
ar<w XYY CELET,

shielda~ > REETTL00EN
shield [OPTIONS]
AT a ATHONWTIEER2-1ITHALE T,

DIFICRE SN A 7Y g oo, CPULISTIZFHFICPUL = o~ XA D Ofifl £ 72 I3l 0
PHAZELTCWET, BIzIE, CPUD U X 1“0-4,7" 1%, CPU%50,1,23,4,7 #HEEL T\ E
jﬁo

#F2-1shieldl)a<w> Koty a v

F 7 a v MR

--irq=CPULIST, -i CPULIST 1) JAZ D HCPULIST D3R THCPU% ¥ —/b
FLET, HEESINTCPULTETINDME—
DOE Y AL, tOCPULTHEITENAZ L%
B <T=®IZCPUT 7 4 =T 4 g E S NT=EY
AR ETRD FT,

--loc=CPULIST, -l CPULIST FBEINZCPUD Y R MIua—h « XA ~—
MH— LV RENET, Ba—HL - XA ~v—X
BRI _N— A DY —E A ZCPUICIRHEL 9, =
— BN BA—F T D LR, =V
—|V AT AORHHESZ VY Reern k)
RO T AT LOMKREN IEZ & 72 D RHEMEN
HYET, RCOMMIITEEZSBLCLIEE
U,

--proc=CPULIST, -p CPULIST FEESNIZCPUD Y X NIRRT 1t 2
by —/L RENFET, I —/L FCPU L TEY)
THZLEHAESNEZT 74=2T 4 - AT &
FfE+ 57t Al%, S —L RCPU L THEST
ENHETFERY E, >—/L RCPULISF DN
TINOCPU L COEITHARAREL D T mk
A%, =)V RCPULETOEITNEF SN E
£

--all=CPULIST, -a CPULIST FBESINZCPUD Y 2 MIFIHREZRETHY
—)V REEZFTETH 2 LIV ET, %40
v REFEO B2 BT % 72 D12 BRI
e —n RAEFL g OHAZER L TL
7230,
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#2-1shieldl)a~> FKOAF 7y a vy (k)

V7o AVERE

T av B

--procfs, -P Hexrlpy — )V R « < A7 ~D7T 7 & AT proc
fsA VA —T7 2 — AT D L EHHLE
j_‘O

--help, -h FIHTRE/R AT > a v S FEZHA L £
1;_‘0

--version, -V a<y ROBEONR— g U EAIFLET,

--reset, -r LCPUICKIL T — /L REMEZ Uy P LE
T, /L RENZCPUIT/RWVVIRRE L 720 &
j—o

--current, -c TIT 4 TR TOCPUDTEDREEER L
*9,
NOTE

shieldz2~ 2 RiZa—H¥—DCPUT 7 4 =T 4 RELX FEX LEH
ho CPUT 7 4 =F 4 REN T 0¥ X E-IZIRQAMUODOCPUTELTT
LOEYGTFTLHE, —V FENTZCPUTHEITLET £, Zhixe

T—LiFRRENEE A,

BIzIE, et ANRCPULI~STEITT DL IICENTE LZ, FDOCPUT 7 =T 4 X EIT

WD X HIZhrES

1-5 user 1-5 actual 1-5 effective - bash

D%, CPUBRY— L FENET, 70t ADCPUT 7 4 =T 4 1ZEE S, CPU3ZZD
actual & effective” 7 4 =7 4 MORA SN ETHRUYOBERITL—Y — - T 7 =T 4 BRE

ICREIE SN ET,

1-5 user 1-2,4-5 actual 1-2,4-5 effective - bash

4. CPUL~BRY— L RENTWD ERELET, Fri Rl

E/RCPUT 7 4 =5

S ITHDOCPURH D £ A, 7B AT —L RENTCPUTET LT £,

1-5 user 1-5 actual 1-5 effective - bash

T— L RENTZCPUMNLRBEITAICIE., BB ADCPUT 7 4 =F 4 B BT ALENRH Y

=7,

NOTE

VAT ADETHOCPUNR Y —IL RENTHA. FIUENSAONE
T, 2 TDOCPULE V—/L KT B LETOI—/L RNELYE 72> TIRD

BENHDSNET

WARNING: All processors are inactive or shielded

from interrupts!

This is the same as having no cpus shielded from

interrupts.
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shielda< > R

BTRT—F A

WARNING: All processors are inactive or shielded
form processes!

This is the same as having no cpus shielded from
processes.

BEREIY iAZiIshield o~ > RTEEBI SN2 WEIV ALY T ADEFTY, FLDFREED
NIC, RAID, NVMET /3o AIXCPUEHDE| Y iAZZ AR L E 9, CPUEDE| ) A ITEHE Y
ABELTHFEEINFE T, TDCPUT 7 4 =T 4 1F12ODCPUDLRESINH -8, shield=
<V R TENLOE D ARITBH I NER A,

7t AL IZIRQMLOCPUTEITT HDECPUT 7 =T A RENITF B5E4E. CPUT 7
S =T ABREEEFTIHERHY £9, IRQBIOT o ADCPUT 7 4 =T 4 REDEHE
DFEAIZ DN TIE2-16X—2 D [CPU~DEI D IAZE Y HT| L2-18X—T D [CPU~DT 11
BRAEID YT ZENENSHLTTIN,

PLFoa<y i, ROIICEThOyr— v REEE2 Yy b L, RICCPUDO, 1, 2% [ Y iAZ D
5 —/L R, ZLTCCPUDLIE T —HNF A ~w—nE I —/L R, CPUD2%E MR 7 7 a & &
MHY—L R, KBICEFZOH LWETORELFR T LET,

shield -r-i0-2-11-p2-c

DLFoa~<> Rix, CPUDL, 2, 3%FNViAF, n—hNZ A ~v—, HEEKRLRT o206 —
I RLET, CPUDOIZETDOE Y IAZLRL Y —/L RCPUD X —~ » R Tl ot X% —
235 [ZHM CPUE LTELET, &2 TOY—/b REENRCPUD Y 2 MIFRE INE
7

shield --all=1-3

WE, ETAT—Z AF0TT, B E TN O TR Lol =" b D54,
shielda~ > NI T —(K TAT—Z ANDOHERLET, 2a—F =347 a LD
shielda~ > REFET LTV AT AOREEZHRT DLERH Y £3,

shield =< > FiLiE#RE
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LUTFICREM S N ILiRERE IS, BROH 22— =N S Z L 2R L £ 7,

CPULIST N THE SN DCPUIL + F /21X DR FZRICE S ENAGET, TOIr—AD Y A
r DCPUITBEIZ > —/L RENZCPUD U A MIBM(+)F 21T )L £ 9,

AT a NIEEEERT 5 2 ERFRETT, Bz, “shield-i 0 -c-i +1 -¢"iX, HEDERE
\ZCPUOZEID IALMNS Y —/L R L, BEOEREZFR LT-RICHECPU 12 E 0 IAZIMN S v
— )L FTABCPUD U R MNEBIMTAHZLEERLET,



V7o AVERE

cpuctl¥ X Wepustatv AT L a—v

cpuctlBEIZ—8#DCPUL » MY — L Fh L FE U U BEOW Sz EITLET, i
Iz oW Tikepuctl(Q)@man<—Y 2B L TF &0,

#include <sys/cpucntl.h>
#include <cpuset.h>

int cpucntl(int cmd, unsigned int sz, void *mask);
gcc [options ...] file -lccur_rt ...
FEHNZ OV TiZepuctl(3)Dman— T A2 B M L TTF &V,

cpustatB#iE s A7 A DCPUICEET 2 AWM 2 EE 2TV E T, FEHic >V T
cpustat)®man<—TEEMML T F &V,

#include <sys/cpustat.h>
#include <cpuset.h>

int cpustat(int numcmd, unsigned int int_sz, int * num);
int cpustat(int maskcmd, unsigned int set_sz,cpuset_t * mask);
int cpustat(int tblcmd, unsigned int tbl_sz,

struct cpustat_cpuid *tbl);

gcc [options ...] file -lccur_rt ...
CPUY—IVT 4 v T DlprocA vV F—T = — R

CPUL— IV RO —F )b o f B —T =—RFL N D7 7 A W EMEHT Hiproc” 7 A L A

TLERBELET,
Iproc/shield/procs TaEADY—/V R By bR 7 &
/proc/shield/procs-list Iat AP —/)L K CPUY A h &
/proc/shield/irgs IRQDY—/V R : By h~RA7 &
Iproc/shield/irgs-list IRQD ¥ —/L K : CPUY A k% [
Iproc/shield/Itmrs Q=N EA—D—/L K By b~ A7 &
Iproc/shield/ltmrs-list a—ANEA~7—D—/L R :CPUY R k&l

ETOZ—P—ZINEDT 7 A NEFite Z ENAEETT N, /L— b E7/I1XCAP_SYS_NICE
=RV T 4 BRI RNEEWRZ D 2 ENARETT,

R OBERRE-listAMI W zlproc 7 7 A LE Y — L FENTZCPUD Y A R EIRLET, 774
N~EXIATEE, CPUO Y X MBI S E T, f1:

echo 10-11,8 > /proc/shield/procs

cat /proc/shield/procs

8,10-11
FRROBREERE-list/e LD Y 7 A VIZI6HERMEAZASCHTR L E T, ZOfEIF—A REniz
CPUDE y h~ A7 TF, HEINTZE Y MIV—V RENTZCPUE—HKLET, RESN
/ey hORY Y ad, TOEy ML U—L REN TV S5mFECPUDEF T,

Bl
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001 — OBy FEHMBEESN TS D TCPUHON T —/L F
002 - 1Y FEHMRBEESNTWNDDTCPUHLA T —/L R
004 - 2ty FEHMPEESNTNDDTCPU#2NB T —/L R
006 - 1y FHE2E Y PEHDBEEIN TS DO TCPUHLE#2N Y —/V R

T 7 A NA~EXIATGK, I6EREOASCUR MG INET, ZOEITERER—T7+r—20v
— /L RCPUD E > h~R 7 TT, TOMIFMLR2<HFH LN —/ RCPUL > &2 D FT,

BIMOERIZ W TiIshield(B)DOman— Y 2B R L T ZE W,

systemd—/LV K » $—E X
systemd shield ¥ — B A1 TEENRFIZERIR K 7ZCPUILKT L T — L REMEEZBRET 57201
T2 ENFAMRETT, R —ERETV AT AN —/v RSN REEZ B &R
52 ERMETH I EIERITY, AR T 7 A /Lletc/sysconfig/shield N TIT oL E
T, K77 ANVEBERRX2 AL FeRoTNET,

WOFITIE, CPUL0~12L 1537 mE A b v —/L REH, CPULT~19F A THL T —/L R
ENET, P—EARHEBHINL2OTRD Y 7— FORDVICESICFTINET,

letc/sysconfig/shield 7 7 A L &HRE L TINHOEHEZREL TRV

SHIELD_PROCESSES=10-12,15
SHIELD_ALL=17-19

=R B AOHFATEEZFE L TFS
systemctl restart shield
REO=a < ROREEZ RS0
systemctl status shield
CPUD ¥ —/L RIRILZ HERT DICITA 7> a 72 L Tshield2~ > REETL TR I :

shield
CPU~DE| Y AHE| D YT

IRQDCPUT 7 4 =T 43I AN —F 4 7 « VAT AL VHEESNET, IRQDCPUT 7
4 =T 4 BEFTEH20o0RZ VEHHEBEIL

1. IRQALOLLED T —L FENZCPUIC L WAL SN D Z ENBER SN 5,
2. IRQMBIOUEY—V RENTCPUBLBEISND Z ENTEREN5D,

CPUMEDEI AL (EEREI Y AT & HIES) L — /L RENTZCPUN BT S 2 BB H 5 W]
HEMEDH 2EIVIALD 7 T ATT,
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BHEVALDCPUT 7 4 =T A IZZNOHDFEOWTNANTERE SNDATREMENDH Y 4
M, ik ERE| VAT B0 —x/VREIA 7 Y 3 | HIZZFOEVAHL Y T AT
HEMERY Y 2a—2arTHHILICEELTTEEN,

systemd3¥—/V K « $—ER
systemd shield ¥ — B A1 TEEIRFIZERIR K 7ZCPUIZKT L T — LV RBMEEZBRET 57201
AT 2 ENTRETT, ZHITEEDCPUICIRQZEIV M TH Z & b Td, L H IR
7 7 A /Vletc/sysconfigishield TITOE T, KRT7 7 A VHHEN RF 2 XA FERoTNE
j_‘o
Bz IE, WOITZshield ¥ — B A4 7 7 A VIZIEMNT 5 Z & Tenpas0foEl v 1A % CPU 0
~A4IZEI 4T, FDIALFEESS, 60,61 CPUOL2IZFHIV Y TEZ L NAEETY, RADOEFD
Wik T=) RN T+) BEIEHY FEAN, BOVETUIHD Z LICERLTTREW,

IRQ_ASSIGN="0-4:enp4s0f0; *
IRQ_ASSIGN+="0,2:55; 0,2:60; 0,2:61;

AV RTU— R« F—E2ZHHLTFIV
systemctl restart shield

BENY AT LMK L TITORETOHHESNIVNETEH Y A, 2~ RTHEOIR
R LTTFE W

systemctl status shield
Ipoc/<irg-no>/smp_affinity_list&#Fide 2 & TEE 2R 5 Z E N AMRETT,
C OZEFIIHEENE bR D 2 LICER L TT &V,
lprocA VY HZ—T = —2A&

FeEDIRQDCPUT 7 4 =7 1 13xfIi T B /poc/<irg-no>/smp_affinity_list~7 7 A M EHZ AT
CLTRETDZENHRETT, AT 7 A /MICPUD Y A M B E LET,

WOFITIE, IRQEFES11IZCPU 0~10, 13 THEIFTH LI ICHRESNET ¢
echo “0-10,13" > /procl/irg/11/smp_affinity_list

ZOEFIIERENE IIHERF L 20 2 EITEBE L TR,
BEE| Y IALIZETHE I —RNEEE SV g v

CPUEI D IAAITEHEIV AL L L THEINE T, f&iTLDFE EDNIC, RAID, NVMET /A
ZIICPUEEDE W iAB & AR LET, FHEHEGARIZY 7X A AERRICHE L LT rTReME
Do EFTOTEREAALOBBNLEL RDIGENH Y 7,

FIRQOME A DT 4 L7 b U FlZH Hmanaged &9 & FidD/proclirg 7 7 A Vi, IRQAEE)
FTHONRAREMNE I PERLTND Z EIZERE L TFEV, managed=00%;4, IRQITHIY
UTHNFECPUERBENIT D Z LIFFHETT A, managed=1DEAIEHKET A, £ THDIRQ
WEBET DNV AT AOT 7 44 N TT,

2-17



RedHawk Linux User’s Guide

T — VB R T A — & msi_affinity_maskZ 5 ET 5 &, REIRFC 2 TOMSI(X)E FREIAAIZ
RKLTCT74=2T 4 - AT ERELET,

msi_affinity_mask=<cpulist>
cpul istiZICPUD U A b EFRET HMENRH Y £9, DY R MIHEHIPAE 21T h <XV
DY ARNEEDDI ENARETT, cpulistiZCPUOEEDDLMENHDH Z LITIERLTTE
S,

H—FIViEE A7 > 3 idblscfg(l) =~ > K(Ubuntu)s 27 A Tldecur-grub2(1) /i L CTiA
M+ 2z LRARe Ty, f:

blscfg —kopt-add msi_affinity_mask=0-5,7 <kernel -index>
blscfg —kopt-add irg_affinity =0-5,7 <kernel-index>

FLBMENAT Y ar ThHDH-CAHT Y a TR 5 Z EMARETT -
blscfg —C <kernel-index>

BEREZHDNCT HIIIHEFNMEL R 2 LICERELTEE N,

CPU~ND Tt RE| Y YT

2-18

A7 a IR AEERCPUE v h~D 7 ok AE7213 A Ly ROEI) T Fikaiwd L
9, T ARETEHF A INZCPUE Y MICPUT 7 4 =T 4 L LTHIBNTWET,

HEMBTIE, 7R FEREA LY RIZT AT ANO EDOCPU ETHETNFRETY, I
TRAEZITAL Y FEICE Y b~ A7 EFHIECPUT 7 4 =T 4 Z2H->TEBY, A7V a—)b
AIHE7CPULZRE L E T, e RAEIFEA Ly FiX, fork(2)F 7=iZclone(2)2>HCPUT 7 «
=T A EMERLETR, 2ORT 7 4 =T 4 BEDDLAIREMILH Y £,

mpadvise(3)DIEUM L CMPA_PRC_SETBIAS=~ > RZHEE. 7201 run(l)=~> KD -b
bias 7> a VEBETL2TDHZ LT, 10FELIFERO T v A ELITA Ly ROCPUT 7
A =T A ERET D ENARETT, sched_setaffinity(2) L CPUT 7 =7 4 Z%ET 572
WIS 5 Z ENAEETY, fprocA v ¥ —7 = —A b 7T 5 2 EBFHRETT,

CPUT 7 4 =7 4 ZRET DI DI T O 2R T D HERDH Y 7,

o AR LT A0 —H—IDIE, CPUT 74 =T 4 2R ELLH>E LTS
B InTnWb et A0 —YF—IDE —FH L TWARITER 5720, b LI,

o IEUH LIt mERIEXCAP_SYS_NICE — B U T 4 ZFoTWnWo, £idb— TR
FAUE7R 0 FEA

CPUT 7 4 =7 1% init(8) 7 u v AIZHIV Y THZ EMNARETT, X TCO— N7 nt
ZFinitOF+ 7w AT, FER, —RORT o 20T E A EEInitOCPUT 7 4 =T 1,

H L IFiNitOCPUT 7 4 =7 4 O—HROCPU LRI UCPUT 7 4 =T 412725139 T9, (Hi
WROVEFE R FF o T2 7 1 ATZFIZCPUE ZILH DCPUT 7 4 =T A IZIIZAD Z ENTEE

T, iNt~OFIPREINZCPUT 7 4 =7 4 OEID S TIX, §_XTO—RINZ2 7T ok R &initd
R UCPUY 7w h~HIBR L E9, ToBIFMI, @Y r— ) 7 1 ZHRIITEIE LT
CPUT 7 4 =T 4 &>t ATYd, b LINKDOCPUT 74 =T A 2EBHELIZWEEZDD
ThHiULX, Tint~DOCPUT 7 4 =T 4 EIVH T B v a VUTORAEZBRL TS

U,
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runza<y K

run=< > KiZ4EED lruna< > K] 8L Frun(Q)Oman— e S TWET, runa~
¥ RIEFCPUD U A MZ7av AZEI (T H7-DIEHT 5 2 LS AEETT, MR F %K
WCRLET

WOHITIZ, 7 utR1I5OCPUT 7 4 =7 4 ZCPUSTHEITTH LI ICREL£7 :

run-b 5-p 15
cat /proc/15/affinity-list
5 user 5 actual 5 effective - bash

IprocA ' FZ—T =—2A&

FrED 7t ADCPUT 7 4 =7 1 1Tk T Dlpoc/<proc-id>/affinity-list 7 7 A /L ~DFE 1A
FMCE O THRIET DI ENARETT, K7 7 A VEICPUD Y X h 2 M E LET,

WOFETIL, 7aEXIDSSTHBI SN D7 ut AZCPUSTETTAILICRELET, %
Duser, actual, effectivelZZ D% IZCPU ICHRE SN ET

echo 3 > /proc/55/affinity-list
cat /proc/55/affinity-list
3 user 3 actual 3 effective - bash

ZOEFITHEDZITHR LN LICHERLTRFIW,
sched_setaffinity()

sched_setaffinity()iXID23pidD AL v RKOCPUT 7 4 =7 4 « v A7 Zmask THREI N
HEIZRELET, pid BErOHAE, OB LA Ly REAEAIET, 515
cpusetsize lImask T LRENTT =X DA NEMOR I TY,

sched_getaffinity)1ZID23pid DALy ROT 7 4 =7 4 « ~ A7 Zmask T LRINT=
REGRICEZ AR LT, §l¥cpusetsize (dmask DKE && 34 NEALTHELET,

B

#define _GNU_SOURCE
#include <sched.h>

int sched_setaffinity (pid_t pid, size_t cpusetsize,
const cpu_set_t *mask);

int sched_getaffinity (pid_t pid, size_t cpusetsize,
cpu_set_t *mask);

FEMIZ DV Tidsched_setaffinity (2)3 & Usched_getaffinity (2)I12BI9 2man<X— T 2 &M L
TFaW,
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mpadvise()

mpadviseld, fix 72~ LT at v —OiESF4T L £9, CPUIdcpuset_t4+ 7 v =/
FDRA o H—%FEET D LTl L, 2T 2L LOCPUDIA G HOE A$E5E L E
T ZZTEMIEa~ FOLZRLET, CPUDRREICET 23R FRIC oW Tix
mpadvise(3)F L Vcpuset(3)Dman<— Y ZHMR L T 72 &V,

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

H#a<y |

DUFoa<wy R, “atx, ALy R, Fertx -« Z1—74 L IFa—HF—|2 L ACPU
FIHOHIE 2L £,

MPA_PRC_GETBIAS {EE&EN=7rEANDEAL v ROCPUT 7 4 =T 4
(MPA_PID), & LIFBEINTZA Ly NITkT 2 EMEZRIME N1
7 A(MPA_TID)IZxti 4 2CPUE v M &R L E7,

MPA_PRC_SETBIAS EEENZ7T 0 ANDEZL Y ROCPUT 7 4 =F 4
(MPA_PID), b LIFHBEINIZA Ly ROMACPUT 7 4 =7 4
(MPA_TID) % {87 S 7zcpuset~iX & L £9, 7' 2&ADCPUT 7
4 =T 4 BEFET L0, BEOL—Y —73 CAP_SYS NICEY —
REVT 4 ZFFo TWRWIRY | H3h7e = — 3 —IDi%( exec(2)H
DRI T e A —F—IDE—F LT ER 0 £4
o

MPA_PRC_GETRUN #8E &N 7z A Ly ROSBIERITH(FE X ETRE ) OCPU L — 3
95 IEfE72CPU% & TeCPUY v k%K L %9 (MPA_TID),
MPA_PIDREESND L&, JERAL Y KT« /T ADCPULOE
T~ LFALY K- TarIa08A 0y RBEHRTHCPU—K
BELET, TOMEPDESNDLEICIE, CPUEIY Y THREICE Do
TWAAREMRH D Z LITHEBR LT Z&EN,

inNit~MDCPUT 7 4 =T &Y %
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—RRETOF ot R T init@DFFut AT, BEMT Ntz AT ANOETO
CPUZETr~ AV AL, ZNHDCPUT 7 4 =F 4 DIELEN TR ke r— U T
4 EFFOME—DOREINT- T B EATYT, b LENBCPUDY T v MIHIBREINZEEEDE
Tt AL o TERENTZEA, CPUT 7 4 =T 4 3L F > —F =12 L > T init”
B ZANED TS ENRFRTY, ZOBRNEERT S0, run(l)2 <y RIZT AT A%)
b7 v 2O P CHIHAERE CHEOH 92 & AR A[RE T,

FIZIE, initE FOETOF7r® Z2%2CPUL23~EIV T H DI TDa~vy REV AT
LHIHE (inittab (5) 2 2 IR) O W B CIEIEN D fetcire.sysinitA 7 U 7 ks O&&RIZIBINT
BHZLEMWAEETY, Nt oA X Da~y ROFTIEFEIITHS 7 ek XIDE AV TR
FELTWET,



V7o AVERE

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

[ U2 Eshieldl)a~y FERIFT 22 LICL 0B 2 ERARETT, Z0avy F&F]
AT 2FEZ, EOT UL~ ThoTha~wry RIAUnbETTESHZ L TY, shield
a< REy—/ RENTZCPULTEBEICEIEL TV A7 a v AOBEIZWFE L E§, T
shielda<y REHENVERDZ T — VL ROLNAEBRETHZ & BARETT, Ra~vr ROFE
MZEHIC OV T, Tshielda~<> K] &2 ¥ a3 fizidshield()Ooman<—T %S L T
TSN,

BIZIE, BfEF O 7o ZANECPU0E S —/L RT57-0I100%, LToa~vy REETLE
1;_‘0

$ shield p 0

CPU%Z — /)L R LT#%., ®IZ—/V RCPUTHRE L7 v A ZEESE 5 7-0OIZruna~ >
FEFIHLET,

BziE, FHOFrEZANE T —/L K LEZCPUO LT mycommand % Ef T3 570121k, LAF
Dawy REETLET,

$ run -b 0 ./mycommand

3— )L RCPUDER EH

PUTFoOHliE, RCIMOT v ¥ b U A —E Y AFIIHRT Bl OBV IABSE B IRFET D 720D
=)L RCPUDE W &R LET, DFV., ZOHMWIEIRCIMETRAE Lz Yy P Y F—H
DIABERIZ 2 —HY— « LT o AR E BN D720 LB REEROKE., Bl o
TANEE ENDEEDEDICTE—I=AT 4 v 7 RFEATREA RIS LTI, 2D
%A, vV FCPUIZRCIM®DE| Y IALALE & Z OE| D IASIINET DT 0 7T LT 2R E
L722hid7e 8 A,

BHIO AT v 71, shieldl)a~> REZBELTY—A R - Fut v nbE 0 ALEZ T B
TIETREZ LET, EDOEIVIARSEEZBLT-DIca—hn « A4 ~—E| Y IAL T
L. Xy 27T K Fuav A3 LET,
CPU IR ZN G DOFEREZFERT D720 Dshield2~ > R,

$ shield -al

BTy — /L RENTZCPU 1 EDFIVIALTIM L, EfT2F I SNZ7TrEAbHY 4
Ao CPUD T —)LV BIRPLUFLA T O FEEFIAT 2 2 L THERT 5 Z LR FEETY,

shield(1)= <> Ff&H :

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

cpu(l)=~ > K& -

$ cpu
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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 - VAT AR

$ cat /proc/shield/irgs-list
1

ETOE VIAHINCPULETOEITOSLHRR SN E T, ZofTHE, By —V REhiz
CPU_LTHFEDE Y IAIKIINETHZ ETHY . CPU LIZRCIMDE] Y iAZDE|Y £F1F & CPU
1ETEYIABRINET H 70T AOFATEHFAITHLERH Y £,

RO AT > TIERCIMDEN Y IAHBEN D 1T HALZIRQEHIWT 25 Z & T3, Z0EIYiAHk
LIRQEIDEI D XTI~ —R— K EDOTNA 2B LORFEDPCIA T v K OPCIT /34 AT L
STEDLDLZ LIEHY FHA, b LPCIAR— RBHH L AT v h~BE) L75E513Z DIRQD
O HHEEDLLIb LNERA, FIET 573 ADIRQE DT LI FOa~ R
EIEITLET,

$ cat /proc/interrupts

CPUO CPU1 CcpU2 CPU3

0 665386907 0 0 0 TO-APIC-edge timer

4: 2720 0 0 0 TO-APIC-edge serial

8: 1 0 0 0  I0-APIC-edge rtc

9: 0 0 0 0 TO-APIC-level acpi

14: 9649783 1 2 3  I0-APIC-edge 1ide0

15: 31 0 0 0  TO-APIC-edge idel

16: 384130515 0 0 0  TO-APIC-level ethO

17: 0 0 0 0 T0-APIC-level rcim, Intel,...
18: 11152391 0 0 0 I0-APIC-level aic7xxx,...
19: 0 0 0 0 TO-APIC-level uhci_hcd
23: 0 0 0 0  TO-APIC-level uhci_hced
NMI: 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

EFLY A FOHFTRCIMIZIRQ 17IZEI D ¥ THNTWET, ZDIRQEEN -7 5, RCIM
~DEIN AL EZIRQ 17DIproc” 7 A L E N LTy —IL K« Zut v IiZE Y 1725 2 &30
BTHLZLIZEELTTFEY, UTFoa<y FIZCPU LIZIRQ 17TOCPUT 7 4 =F 4 + <= %
7 EHBRELET,

$ echo 1> /proclirq/17/smp_affinity_list

IRQD 7= D “smp_affinity list”~7 7 A /L&, A— b « =P —=7Z1F BIRQDE Y AL DE Y
IR EEARRARN—=I vy v a U ETT7ANV FTA VA=A INTND Z EITHERL
TLEEW, IRQLIDT 7 4 =7 4 flsmp_affinity_debug_list [proc 7 7 A T FE G
ISRl 2 & R DI DICHAMD Z & b ARETT

$ cat /proc/irg/17/smp_affinity_debug_list
1 user 1 actual 1 effective



—

V7o AVERE

“user” iR SN 7-MEIE. IRQDCPUT 7 4 =F 4 I —F—Z X VIFEESNZCPUD Y A |k
THAHZLICEELTLIEE Y, “actual” TIRENTEIL. FE LARWVCPURLY —/L RENT-
CPU U A ENBEY BRI NTZHOCPUDN Y X k& 4, & La—P =21 —/L KCPUL
FE—IV RCPUDR S5 ETeT 7 4 =7 4 + VA MERE LIHAE, ¥ —/L RCPUIZIRQD T
T4=T 4 URAIMDOORYBERINATET ERDZEICERELTLLEE Y, ZhuE, b LE
NIABZELTE BIRQDT 7 4 =T 4 « VA FOHFIZFET —/L RCPUNR R WA, E VAR
N —)b RS NTZCPUITEIV IAB B BT 5 721F 726 TF, ZOFITiE, CPU LIFHI VA
HINBT— )V RIPLTWETR, ZOT 7 4 =7 4 + YA MICPU LD HNE Y AL DI %
FAIENTWD Z L &2RTOTCPU LIFIRQ 172 4L L £,

smp_affinity_debug /proc” 7 A /Vix, CPUT 7 4 =T 4 2w b~ A7 ERTRTZ LI
EELTRFIW:

$ cat /proc/irq/17/smp_affinity_debug
002 user 002 actual 002 effective

WDOAT »7F, RCIMO= vy Y b H—E N ARIIEET D707 7 AR — L REani7
oty — FECOETERRATHLTT, VAT LANOEZETat ZFICPUT 7 4 =T 4 8
BTN THWET, Rv s 7T R Faw2nbi—/L RENCPUIZBWT, &
— /L RENTFCPURE T ZIEET ACPUT 7 4 =F ¢ » U R NEFEST X7 RnY—L R
ST atyh— ECEITTAHAZEDRFHFAIESNET, TrERADT I 4 =74 - URXA LD
HZAI B NDIEL—)V RCPUNTFET 6. Z0 7 at A3 —/L RCPUETOHEST
ENDHZEITERLTLES N,

UTFDa<y RiE, 2—#F—71 275 Aedge-handler”% U 7L Z A AMBSETIATL, CPUL
ECEMET D L EREILET

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

7'a 77 ML Tmpadvise()] E7Z v a U THPBISL T dmpadvise(3)7 14 77V - L—F
OMRHLICESTHHDCPUT 7 4 =T A ZRETEX DI EIZHEBELTLLZIN,

run(l)a~ > RiZ7 eI 507 7 4 =7 4 ZRERT H7-OIERT 52 LA AT

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

“Bias" iR TEIZ, =— W —ICL s THESINTZTBEADCPUT 7 4 =T 4 DE Y |k + v A
I THDHIEITHEE LT &V, “actual”?N i liL. FEE LARVWCPUR Y —/L R&ENT-
CPURS A7 BB VBRI BIZELET 742740 R0 ET, b La—P =Ny —
RCPU/FES —/L RCPUDT F & &G T 7 4 =T 4 « v AV ZRELIEA. v —/L FCPUIZ
TaEADT T 4 =T 4 AT DOV ERINEE T ERD I EICERLTLIEEN, 2
NI, bL7n I 053 TTEDRT0RADT 7 =T 4 « < A7 OFIZIEL—/L KCPU
DELELRTE. RNu o 7590 R Pt andi—L RENECPUILT vt & % 3T
THETENLTY, ZOFITIE, CPULIIARY 7 7T K FreAnbi— L RanE
TR, ZDT T4 =T 4 - v AZIEFCPULE TN 0 7T LADOEITEITAI SN L AR
¥». CPU 1iZ“edge-handler” >’ 7' F A% E4T L £,

—I= XA EDDHFIE

UTokvI7varTit, UTOT 7=y 7 %o TT 4 —~ 2 ADMm LR FREekRk % 72 57
EEFHALET,

o AEFVANOTutbADOR—T4hav
o EOIZERAVESCEEIY 1T ORI
o BVIABRVL~ULINBIES VT 4 VIR A HERR
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o i T mERDRE

o Fxvia T EADHIE

o MEATV DT

o NUMAYZF AICBWCTT RS T AEE—HL « AE Y ~DAL LR
o ANAR—AL vy FOEEFH

o (ERAE VIRRED[ENEE

AR OR—TUrkavyJ

=y RITREND L R=T U 7R T » B 7 idmlock(2), mlock2(2), munlock(2),
mlockall(2), munlockall(2), mlockall_pid(2), munlockall_pid(2)%&f# 5> Z &2 & v [aEE4 2
ZENHERETT, IRDOLDOVAT A VIWE AT NO T B ADRIET KL ADAT
FE—ER Yy 7 BLOT ruy I TAIEETFALET, INLDOA H—T = — AT
IEEE/i#$1003.1b-1993IZ#EHL L TV E T,

INHOHET—MZEY, I RERTEREL TORWNS—F ATV IS E L Tr y
7ENET, INODY AT Aa— L xFMT ST, CAP_IPC_LOCK T — 3tV 7 1 %l
AHLTWABRENRD Y £9, mlockall_pid2)IZ>W\WTix, FFOH LT 7¥ ZAD2—%—ID
NH =7y hTatADa2—W—IDE —EH LRWEAE, CAP_SYS NICEZ—/ XU 7 4 {44
WERDAMREMENRSH Y T, 7r— U 7 12T 2B8MOE#HIT13E L pam_capability(8)
DOmanX— T EZH LTI,

AEVER Y I THVAT A - P—E R a—WIT 0B ARHSEHOT KL AZEMEn
vV FERIET Ry 7T 5 HEE UTREET 5 Dl ﬂb Bea g h—F « A€ EEHY—
AT TV = a7 T IMRREED L EDICHBNICT ) S —va v DA€Y &
FeICBHLET, 260 BB ’%ﬁlﬁ?ﬁﬂlﬁ‘é 72%. RedHawkiZmlock(2),
mlockall(2), mlockall_pid(2)> 27 A a— /L TSN DBMO 7 7 72t LES, I—
FD A BERCZ O#EE[EEYT 5 7 F Zidnoautomigrate(7) @man— IZFEE S i
TWET,

FiZruna< 2 Rid--lockAd 7y a v &ffio T 7 A07 L AZE/E 0 v 7 £72137
vay 7T hMRERMELET,

FexleX—Thknay 035V AT Aa— LV EFHAT OO FIRIL, #I5T HmanX— D H
TETHHAINTHET, ~lockA 7> =2 “iFrun(Q)Oman<— YO THA I THET,

Ty MBEREDRE
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RedHawk Linux — % T HIBE S E Ay D a— U U 75 LET — DFE D . BED
POSIXAZ Y a—U o2« RY I —TAF TV a—LEaNETat 23, ETFHROBHEICRT
TANRV =T 4T« VAT AL VEREREEIND ZEIEH Y THA,

POSIXUTNEA L+ AT a—0 07 - KT —DIDILL YAy Y a—) 7 Shik7nm
T ALEICHAEREORETT(V TV AA L s AP a—) 7 R ) v—Li%
SCHED_RR# L UNSCHED_FIFO : ZI G IFAETHH SN TWET), Yo ADA SV a—
VU« KU —%EH$ 5I21%, sched_setscheduler(2) & sched_setparam(2) > A7
A:J—/l/%ﬂﬁﬁ*fé EWRARETY, T u ROEBIEEE LD mWCE Y BRI EICA TS
D1DICINEDOVAT Aa—LEFIHT 521X, CAP_SYS NICE/ — Rt VT 4 Z#Ff->T
b\&ﬁﬂiﬁ%f;u\:& ICEBEL L EEW(EINEDONL—F U ZRHAT 00—
T A EEIZET A TOERIL, ST DHmanX—TEZH LTI,

FECPULTEITHOREELED T o v A X, KEDTEER « T 4 AT« LAT
=LV ET, bL, HHT B ANRCPULTIEITLTNDHMD T Bt 2 L1 LR VESE
ERED TSN THWEEES, 20Tt R - F 4 A0 F « LAT U —FmVMERED
T ag ARFITICERCT RIS NE T,



V7o AVERE

ERANCENTE T O R « F 4 AR F « AT U —5 BB T 5150 Eo s 7 rt 2R
FETHEES., W ONDOCPUILFN LD T ar A5t 52 L2 HELET, HECPU
~DOF Y ADE Y LT FIEICHONTIE, [CPUND T av RE[N YT 7Y a 28R
LTLEE,

TREADAy Y a—) UV TIMETTRTHAINTWET, 7e e R0OBEELLETD
=¥ dsched_setscheduleris X Usched_setparam ™ A7 A 2 — /L OF|H FNEIZ OV T HER
HEnTnET,

BRIER] V) IAHALE DB ERE

LinuxiZ & Y iAZ L~V TR T DO T AW 2 B AE T 5 7= DICEI 0 A —F > Tl &b
W ODMDA D=L EHP R = LTWET, T/ AE AR E LT B 72D F DAL
1220 DBEN T £, BAIOEENTEI D AR L~V TIEITL, EVIARSE TAHEOR S 7
UT 4 ANIREOHRLIR L ET, 220BORENIT 0 7T AL~V TIITT D DITEBE L
F, BIORABL_ANSDIES VT 4 IV EHRT 52 ik, Keriar IH
DIABDEE|] ORISR ENTWDE LI AT AT L0 BWEIY IARSER R 2155
N NN =R A= S

B SATL—F o D2FK B DEENIH— )N « F—FE LIS, TAL A« RFIALR—=T
BHENDEI VAL EZBIET DIIERE L2 £9, VAT LMEEE I SNEE L7
BN ABIIRE AT D F—F ) « T —F L OBEEELRET DO —F)b « Fa—=r
T e NG A—=ERNFELET, VT AEA L« ZRTPEIE LB DAL ZAIE L TWD
CPU LTHEITT D0, BIELCHIVIABRT—F I « T—F L OEREEZRET D Z &N FHE
LRy, BEBEEO—F—T v ANBIE LB VAR T —F c T I L HEICH
FIARERELZFALET, ZHIEZOVTAEA L FavADFEDISBEMOTH —I =2
T4 v 7 IRINER A ATREIC L E T,

Bl ABIBEODRIE, T—F) « T—F, I—F) + Fa—=T - XTI A—F AT
FEHIZRERIZOWVWTIE, [T R RTIA4R] BESHL T,

Bl vt X DR

~NVFTakA - TV = a TR, ZOHRIHEDH A HFITTHHICT R
TAEZEZTHERH Y ET, VAT LDIGEM OISO, 1>D 7 vt ARH|D 7 v
CAERITZENTELHEETT, MOXR7 ~DYVEZ Z2RITTHDICEHATE?
B0 HEX, postwait(Q)v AT Aa— L EHEHATAZETT, LHY— - a—REDHM
M7= izserver_block(2) & server_wakel(2) DHBE7 RedHawk LinuxiZ THRAE S £,

SIVE ORRER T B O ORI S ATV E T,
FyYyla - ATy 7O

7TV = a YRR HCPUETHEEOFATA L Yy REITHAEIND T KL AZE/MO—
EHAT %A, HHA Ly RICHBEICER S AZHWI X e, Tnlidfloxr v K
WHRBIZEA SN A EHWI ZAE )3, FlXFvyva « T4 VICEBENTWVD AT Y NIZ
HEWCHEI L CTREBENAVWI L E2HETIZENEETY, bLIi & j ATy v
2 TAVIEHEISNTWDIHE, ZNENOAL Yy RIZEY i & ] ~OZBPMTOIDEK
IZZEDF v o s T4 F2O0OCPUMI THDOZ LB Z 212720, Fv v = EREN
BEFLET,
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WZIOD A Ly RPHEBICEROERGI 20T 0, j, K)EFIBE, Rlxvvia - T
Wik ZEREELE D E T2 LD LAEELVOTY, AILFrvi=a - 740102 0,j,k
DELE SN TVDIEE. i),k OWSnE ST 2R3> O LS TR MERER T
LICFIHATREE 720 97,

BAEERHT 27 7Y r—a IERBHNH D, BIIOY A X AT LADFX Y v
2o A RE BT A H BT A Z ENEE L 20 £, Hl2E, BSIAN1L.2Mbyted A
Y EZMELTHDICY AT LN 1IMbyteDF v v ¥ 2 28T HEA, v v oW
TRBICFEITINDEINEROZ L ORISR EED Z LELS | BRI & DZEH S X v
vV aDFANOERIIEALET, ZOHEGOME—OIRIL, LV REhFyryia®
FOVATLAZWAT L0, L0/ SRESNZHERTEL L CESNZEATLIT LT X
LEFHATDHZ LT,

SHDIEEDY AT L(X86T —XT 7 F ¥)IEINUMAY AT LA THDH Z LIZHER L TTEW,
NUMAY A7 A EDOCPUIR T NV —T TR S I, K7 NV—T 130 D0 O6EY, FEF v v
2)a—A « AEYRFIHAREE 2D T, T—FRBF v v a2 PICELS A ) D EiTed
BNH DL, ATV BENEENORLT X —I=AT 4 v 7 pREL 2D X HIZF—
NUMA/ — K « Z1—7DCPULTREDT— X 2dFT5 E0FETAL v RLFETEIND
T EMRET AL NEEL LY T,

H 9 —2DONUMAY A7 AOEERFHYIE, FNUMA/ — RIZ@E 2 — B /LIONN A& Ff-> T
WHENWH ZETT, RISV AT L - TS ABIZIE, T4 A2, CDIDVDRZ A 7,
v hT—7 « I— F)IZFFEDONUMA Y — RiZxt LCidr—Hh & 72 b thdONUMA ) —
RFOCPULETIHEATLTWH ALy RIZX L TIEVE— R &RV ET,

EEDOVAT KL > TE, EONUMA/ — K& EDIOT A R L@ ST 0 EIRET S
ORI L ET, T4 A7 ZEPRIERTAIAL Y RIX, T4 A7 - arite—JiZ
BT HNUMA/ — RNOCPU LIZBWTHEE /N7 4 =< ATEITINDLZ L LR £9,
Xy NI =7 ZEFMIEHT LAY R, Xy T —27 - ar br—ZZET H5NUMA
/= FHNOCPULIZBWTHRE /R T A=<V ATETEINDZ L LR 9,

VAT LEBAEZIIHET S, CONUMA — RRAN— R =7 EDOEDT A AR
LCWANEIET 2 EIXEELERZVET, BRERLOT IV r—r a0l Y —A0HE
FAREZEMRET 2 b EREEL RV ET, BIXIE T4 A7 Xy VT —7 ZHEFMIC
EHTAT7 7Y A —arv2FA LTWAEE. X7 r—~ L A5 BT 27-DI0F v b
J—J cariu—5LF 4 A7 - arybbe—7OmGICETENUMA S — REfo— K
DT IR ET,

WEAEY O
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WEL A & VU iTletc/grub2.cfg7 7 A VND I~ RI A4 VBIEOFATHZ LIk 7RI
ZENARET T

ZOXATOEND LTI, v—Hh - TNAL ATREL72LDMANN Y 7 7 £721% PCl-to-

VMET # 72 DX 572 b D% L TCiHawkD A E VI~ v B2 7 SNIZAERER A S DOF A
ZNZHHT D Z EBARETT, FAUTERRBIBAEY - Talr—a U RIET 5 R—

VeTuakl—yvar0T o A EEERNT — 2 B ERMET A OIER TS 2 L
BETY, ZHITRERT—FESNOF v v affife —CULICT AL TTr ) r—v 3
COMRER A L&, #k LT u AOFETIC L 5 EITHR O~ AR S LET,

grub.cfgZ7 7 A VN THORAEY DHAZ L« = v BT > T, RAMO TR SN K%
MR+ 25 Z L NATRE T, System VOshmop(2) DEEEEITWHEAE Y O Z DRXIF~DT 7 & %
WA 5 2 LR ATEETY, shmceonfig(l), shmbind(2), shmop(2)DKHEREIZ Z D AT VU X
BWOIERB L OT 4 v FICFIAT 5 Z & B FHETY,



V7o AVERE

FIF FTRE 2 M HERAM D B3 LL FIZRd- K 9 iZ/procliomemdONAEZHRD Z LIk RA 2
L BARETT,

$ 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
00100000-004f58ab : Kernel code
004f58a6-00698577 : Kernel data
Tfe8ac00-7fe8cbff : ACPI Non-volatile Storage
Tfe8cc00-7fe8ebff : ACPI Tables
Tfe8ecO0-Tfffffff : reserved

(ZOV > TANBUOERITHIFR L TWES)

“System RAM” & 5l S 7= &, FIV AT AR e B A E Y 2R L TV ET,

WFRAMZ T#14 5 1% B9 Bletc/grub2.cfg DB 2 1615 TLL R L 9 (1015 T

DENIZICH X £77), grub.cfgiciRESINTZa~r RiE, AEY « v v BT E2{ERT A7

DICEERH MBS N E T,

“memmap=exactmap” > k U X IEME/RBIOS~ v ZFAMEM SN A Z L 2T L £,

FOOZy N IIEEEZERETHEOIHEELET, T0a~vr RoERNL,
memmap=size<op>address

<op>DILFFTIC U AT ARAMIZ @’ THIL'S’. ACPII# A48 L $£ 9, RedHawk 7LLREIZH

WTSIETHAEEL RV ETOT, (RNy I RT v a2 FiidMeE )& Bl T Ng) & LT
T &V,

DLFOFICIE. TEIGOT RL ALY FIZ32MB% T LE T,

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 \
memmap=exactmap \
memmap=0xa0000@0x0 \
memmap=0x3dF00000@0x100000 \
memmap=0x2000000\$0x3e000000 \
memmap=0x3fe8ac00@0x40000000 \
memmap=0x2000#0x7fe8cc00

grub= < > R{T1%2048bytelZHIfR S5 Z L ICHER T HMERH D £7, gruba < RT~D
RT A—ZBINEZ OFIRZ X TIEWIT ER A,

FFo= >~V idmemexact(l)=—7 1 U7 1 2o THfE L. & D%letc/grub2.cfg=~

R~z —3NE 73, memexactiZa~ R 37T a VZW0EL, /procliomemDNE
L<IFa~vy MTTHRESNT 7 7 A MCE L THEDR AT PR~ REFITLET,
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2-28

# Jusr/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

F7a v
-X 16 COMRNEBELET
-M BHEoxz Y EHPILET
-S TRV A R ERELET
-U TROEREZRELES

Z OO T HIL. IprocliomemP D“System RAM” THER T & % A U OFEIL, 72> H —*%
NDT RUAEEG L TORWRYEREICERSZ ENA[RETY, “Adapter ROM”, “System
ROM”, “ACP”, “reserved” D& fHIIZ, N b0 a~y Raflio CTH~ vy 7 LTIV %4
A, memexact(l)id/procliomemB L Ra~> K747 v a v CHEZONTZARICHE T TT
R D T2 DI R A B OV E T,

CAUTION

b0 Y OFTIAE LEREIC TR S 7 58 (1. System
RAME)DEHED & 5 2™ T —%, A—F N ORI MR T —
DK &2 DRSNS 7,

UUFOBNTII0EE DT FLAZEHLET, Zhid R 0168 DOH] & [Fl— DORE TRl — 0
MREECET,

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

PUFE, fRl10iEsco > U 2B Enzgrub.cfg” 7 A VIZAEY L £,

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



LIF 3 B DB F#) 2 FATT DRI D A E U O T,

V7o AVERE

F1720%3e000000 D fEIK 1L HT 7212 FH & 7=32MB D fElk T,

(5% D“reserved” & ok &

FHIFID Iproc/iomem

T D Iprocliomem

00000000-0009ffff :

00000000-00000000 :

000a0000-000bffff :
000c0000-000cefff :
000d0800-000d3fff :
000£0000-000f £t :
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 fff :

00000000-00000000 :

000a0000-000bffff :
000c0000-000cefff :
000d40800-000d3fff
000f0000-000fffff :
00100000-3dffffff
00100000-004f58a5
004f58a6-00698577
3e000000-3ffFFfff
40000000-7fe8abff
7fe8cc00-7fe8ebff :

System RAM
Crash kernel
Video RAM area
Video ROM
Adapter ROM
System ROM
System RAM

: Kernel code
: Kernel data
reserved
System RAM
ACPI Tables

(Z OV TN BIIOTEFHRITHIBR L TWET)

WOBNL, x86_643 AT A LDAGBEMZ 520D AT A AE U FHEMORM T A £ Y Al A2 T

FI+ B 7=Hicgrub.cfg D IR E

LU FIORLET,

THavy REFHPLET, TRETO/proc/iomemdit

X86_64 27 AIZIB T mm”IL “memmap” D514 TUex” L “exactmap” D Rll4 ThH 5 Z L ITIHEE
LTSN, ZRH6DENIBIE TR Y 7 25 ET 2 OITHERCFHAE S T 7291

T HLERHY 9,

mm=ex \
mm=0x9¥fc00@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

LIF 3 B DB T 2 FATT DRI D A E U O T,

#1720x0000000120000000 D FEIK I L AT 72 |2 F#9 S ALI-FEIB T,

[ ] D“reserved” & FCak &

FHIFTDIproc/iomem

T Dlproc/iomem

0000000000000000-000000000009fbff :
000000000009fc00-000000000009f fff :
00000000000a0000-00000000000bf £ :
00000000000c0000-00000000000c 7fff :
: Adapter ROM
00000000000£0000-00000000000f F £ =
0000000000100000-00000000d7feffff :

00000000000¢8000-00000000000cbf ff

System RAM
reserved
Video RAM area
Video ROM

System ROM
System RAM

0000000000000000-000000000009fbff :
000000000009fc00-000000000009f £t :
00000000000a0000-00000000000bf £t :
* Video ROM

: Adapter ROM
00000000000£0000-00000000000f £ £ :
0000000000100000-00000000cffeffff :

00000000000c0000-00000000000c7f T
00000000000¢8000-00000000000cbfff

System RAM
System RAM
Video RAM area

System ROM
System RAM
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FHIETDIproc/iomem FHI% Dlprocliomem
0000000000100000-00000000005¢9521 : Kernel code 0000000000100000-00000000005¢9521 : Kernel code
00000000005¢9522-0000000000954137 : Kernel data 00000000005¢9522-0000000000954137 : Kernel data

00000000d7££0000-00000000d7ffefff : ACPI Tables 00000000cf££0000-00000000c fffffff © ACPI Tables
00000000d7f££000-00000000d7ff£fff : ACPI Non—volatile Storage 00000000ff7c0000-00000000f FfFffff : reserved
00000000ff7c0000-00000000f FfFFFfff : reserved 0000000100000000—-00000001 1 FfFFEFf : System RAM
0000000100000000-00000001 7Tfffffff : System RAM 0000000120000000-000000013fffFfff : reserved
0000000140000000-00000001 7f£ff£ff : System RAM

(DY TANBIOEBRITAIFRL TWET)

2-30

shmconfig(1) F 7ziZshmbind ()i THIF AW EEA T VI =T 1 v a U EERT 572D
HASnEF, System VOIH 2 £V #HfEshmop(2)id7 7 B A AT T 7V r—va v
THAT D Z ERFHRETT,

LI TFOFENTIR T R L Z0x3e00000012 7 7 & 2 HIfRZ: LI L6602 F — % (- 7-32MBD
SystemVAEY « X—F ¢ v a VEERLET,

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

Zoavwy REIFAED R—=F 4 v a rOERE BBk 579l etc/re.local ~i% E L T
HIEONERA, ZOBTIIF AL ENT-66020F — %5 LFRFIC, ¥—& LT
/dev/MyDevice® & 5 72 82 i LT, ftok(3)DHEREZ > CT & v FF 572Dl 5 F—
ERLZEET TV —va PRI LET,

UTFOa— RO I3EcEmT AEY « X—=F 4 v a VEERTLIEOIEATLIZED
"HE T,

paddr = 0x3e000000 ;

shmkey = ftok( pathname ) ;

shmid = shmget ( shmkey, sizeof ( <shared_region> ) ,
SHM R | SHM W | IPC_CREAT) ;

shmstat = shmbind ( shmid , paddr ) ;

pstart = shmat ( shmid , NULL , SHM_RND ) ;

VAT ALEOIFGAEY - BT A2 M ipes@Q) (m ATV a )BT, b LLIE
Iproc/sysvipc/shm~ 7 A VEBL TR D Z LA HERET,

# cat /proc/sysvipc/shm

key shmid perms size cpid 1pid 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 ———————-




V7o AVERE

key shmid owner perms bytes nattch status
0x000019ca 0 root 777 33554432 0

NS OHREC—T 4 U T ¢ OFIFICET 23R ERIC OV TIE, mant— U F 72 1d3E
LT TZE,

NUMA ) — R~DXXL VT 4 v T

Non-Uniform Memory Access (NUMA)D > A7 A ETiE, 1EDDTATALALD E—HOAEY
A A~DT 7 & ZTHEF B £9, NUMAY AT A LEDOAEY T/ — Richiibh,
— NIZAEVHERENUMA Y — RO AT Y fHK & R U AR BICHFET 52 TOCPUTE
BEINFET, bLIDXATOV AT A ETIEITHOT 17T ABNUMAKE TROVEEA
T FETT D EnHkEE AL

T 74N NT, X=UR (IR T LRFATENT) R —HIVCPUILHFTET S/ — K HEID
FoNETN, FA7 E0EX 27 NOFEERIIREDT ¥ —I =X L LHIEOT=HIT
FEED ) — FinbO—VHN ) T 2BET 5 2 ENAEETT, NUMAIZEET 2 % #3105
B LTLEEND,

4-Way ¥ 2T ADIOAV—T» k

NUMAZ Y R—+T5 277 v P~ LF Fat vy « S2ATLBNT, 721 v
ey PICEMT D2 =— I R AEY « N7 STV ET, VAT LHNOETDOR
EVIET vy b —MHAEER(H : Intel QPI/UPILIS X )AMD HyperTransport™ )% 4 LT ED
CPUNL BT 7 ERTHZENARTTN, 7Ry HIEFLEZAEVIZEOT rE v
FETEEL TWAETAL Yy RIZEHOT 7 A AR LET, 2oL AT FEX2-7
WZRRLET,
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X2-7 NUMA I/OANV—F> b« VAT U b

interconnect

Node 2 | (u———) | Node 3

Node 0 (—— | NOde 1

F A
Y r
/O Hub PCI Tunnel
(Disk) (RCIM)

NUMAT 2T L TONOT SA A~DT 71 A G RFRICEE2RRERTIIH v 8 A, 1/0Hub
LPCI Tunnelix, A7 ANOFFE / — RIZER L TWET, X2-70H TI/O Hub 1ZNode 0iZ
Bfe L. PCI Tunnel [ENode LZHEE L CWET, BRERICBWTT 17 F 2L I L7210 D IKEH]
1, Fu T MM LEZI0EFAT L CND F 0 T AT S, ANIEIET DO SR A B LT-
) —RETETLTCWDEH, ENDE VT H—I=RT 4 v I THDHIEERLEL,
VOVEREIZ X2 Z DL, 1EF00 71 7T ABIN0OE-ITFEr —h L AF U #ELETH T
b, Tak v — AN I VEST D L X ICICAEYLET,

L, TV = a T —H I AT vy 7 emiE T a s T MUIOEERT D54
ZOEIRNOEEIT L CNDZDT 0T T ML, T8 ABNELET DO AR bW |
o ETETH D 2BV EE2ERLET,

WO7' Y » VITHEGT %/ — FIZV AT AR Z RS Z LISk Y, b LTRRT 2 2 LI
YOS MNCT B D ENFRETT,

NNANR—=RA VT 4 v T OB
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NANR=ZA VL wTF 4 %, BHDIntel 7 at v OEETY, ZhiIlo0owE Tt v
TT 7V r—vay s V7 Ny =T OFEBA Ly NORFETEZRICLET, iy e
oY OFETY V=2 —-REHEGTE LRI T o v BI2o0ERELA -S> Z LI
Lo TEIALET,



Y T APEBE

COMEREEIT T 0 7T AERIIA Ly ROWIEBH L, TV ¥ — 21X (add, multiply,

load%D)E¥Z T 57 rt v Eoa=y MRV ET, ~NA =2 Ly P& PECPUD2
DD K DREETEREIL., "FHFICPUL LTE 25 Z L A HRETY, “Sibling CPU™ &\ 9 S
1%, FE—#HCPU_LIZIEET A 15 OFBBEICPU & 1XBIDOCPUEFE L £ 9,

ALy RNRRAF D a—U v T ENEiE, AR —F 4 7« V27 AFLHOOWEICPU E D2
DOFMILCPUE HT-nbBIEO 7t v O X 52 ET, ps(l)d L < ikshield(1)d & 5
fpawy FIZEMmBICPUEZRILE T, Zhid~AF7ut vy 7 b o= 7 3MEDH
DOWECPU L TEEREFICEITT D ZEZAHREICLET, A A=A Ly R0 B o
ey EZBMTAHZEICEVBELNAMRELNLVOESWELE LRWV—F, WD
MORF <=2 « T A NI T 7V r—3 3 n30%IE EOHRERME KRR T D L%
RLTWET, UTAEA L T TV =g il o TNANR—ALyT 4 7 %2FIAT
L EOEIETIERT HER SN ACPUMERL 27 v a v 28R T EEN,

2O DFMBCPUZ FF D1 O DMBECPUITFEIT Y Y — A 2 RBYICRI C& 572, N /3=
VT 4 U I X APERIMARAE L ET, A=A Ly NCPU LEDIEREN T 0 75
LDOEITHICBWT, Fv P EDOETY V—RF3% L DIFAEANTEFEL THEATHET, 250
RHEICPUMNSEATY V=2 —KEHBF L TN B0, 2EHDOHBECPULTEITLTWVAE AL
RIZ1 oD A Ly REZFRIATH THATOWHMO U Y —R %5 Z L nHkET, FlxiL,
1ODHIICPUNIR T A7ZDICAT Y BT = v F 2> TEIELTWARM, 20y 7Y v
TV BA MY —LELBE LR 2 Z ENFRETT, YRy e AT OFEREEL
LW, 7y HE AT DLOT —FEkE o2 LITKERD O 2 EHC7 /THE
WRnHYET, foT, FEDWIHNT 7V r—2a DDA R—A L T 4 v T13F
LWWEREA B2 R L £, Mo ESMER oML, tholnE & o — R %2 L7 Hh OEE/)s
BREREZFZTT AL o0mE ey T, Fy 7 EOREL oty EfTa2=y b
FRAT 2720, 2o oEBEITIFNCFEITINE T,

A=A L T 4 TET AT ALy ROEEAMIIH L TEE S E T LMt 56—
i UTNEAL LT TN =2 a s> CRIEL 2D RERHY £, ZhixALy
RETOT X —I =X NIHKTHEBICL D LD T, ~A/3—A Ly RCPUIBIA L v R
=Ko TWE T ukyYyOERTa=y NEET L0, N /3—AL vy RCPULET
ALy REFITLEE X Ta=y NAFBMO) V—AL~ULTHEALE T, NA /38—
ALy REOREBEREO T o ANMBOFETEHER L Lz & 2IZE T2=y MNIFIZFIH
FRETIX R W2, NANRN—ZA Ly REDa— R« v 7 A NOFEITICHEREERIZIENA
N—Z Ly RCPU L L FIRICTRITE R A,

WEN) TNAEA L T TV r—a O, 77—y a il oTng /=2
T 4 TRERNRHDLONE I DEHELRTNERD A, FAT A /3—A L v
NCPU L CiFIFATT 2 Z A, EfEiIICEIT T2 & LB LCT 7Y r— 3 »OFI%E
ERBTLEID? D LEI RO THIL, HRBFIINA =Ly RETIITTLHZ LI
LV EELRREEEA LY FOFTHEEIZENS DWDOY v X —%2 b7 6T ONEHET 2
T2 DIZHIET 2 2 L RARETT,

BRTEDLY X —DLYUIT 7TV r—3 a3 A RWIEFELET, b A= L T
4 VI NFRKRCTERTERWS v A —BE IV TNAAA L - T T r— a b b4,
WEBLIZ AT Zepu)a~<>r RIZE VT U ICPUE X T U REE(T A RVIRIE)Z L7z
—)L RCPU L CEITENAR T D £ A, CPUE X T REBIC LTV AT AOBIITAE
THRBLET, BEOT vt v FHEIVIART, 7 REGERIZcpu(l)Dman<— % &
LTCLEEW)OCPULTHEE S NFIT 2 Z EICERBE LT ERY $¥A, b LYLETHN
. NANR—RA VLT 4 VTRV AT AR TEHICT B ENARETT, il T 27 A
Rkl 7 v arvaBLTLEIND,

NANR=AV T 4 U TEMIE AT LADE T at v N THSEZIRMET 5 2 212k

TNFFat U T EMOVETN, TaT b Ldv A TF ety FicEERDL LD
TiEHY EEA,
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T RT LK

VAT LR A A REZR2 0 DFREICPUR B> TH, MILBOFETY V—RAEHAFLIZFEET
T, WoT, FHOFATY V—2A—RXEET L 2120 T vt v OMEROF AL,
F Y RE MLV ERMET S 2L T, ZHIETZ— =T 4 v 7 RFETRE 2 #5
T HOIICT—V RCPUEFIAT BT 7 ) r—ya it > UIRHICED L 7 0 97,

IR U7z X9 I A mBICPUIL A& IRE— XA LET, 2O 7 U ZCPUIZL 5
THEIN T RWEEIREBIINAL VA Z | Gl R Y GET a7 5<7 1 E AR
2y bE—F(APIC)L PR H W ONDTL L s AT —H X« LY AZ(MSR) THERL S %
T, mE T oty IRy, ETaz=y M, TR ey N2 KSR
MR T a vV EOREDY V=A% LET, KFmE T ot o HITNENOE D AL
a2 br—FH LIFAPICE R0 TWET, NAN—RA LT 4 VI BRARTH L0855 T
DD EBMRZ < FEE OFRBICPUICIEE 372 EI 0 IAFZILZE OFREECPUTZ T TR S U E
7

PUFOmEB FAA =R Ly RORHMER T AT A 2RISR E RIFLET,
e NANR—AL YT 4T HYER— T DIntel AT L« T—%7 7 F ¥,

o I —/UHERKGUI L™ TSymmetric multi-processing support] (& 2 | AT HE 22 SMP 4 — %
Ve Fa—= U THEEZ B L T AT Y R — N2 H 2N T HBARICTOLERH D £
T, AT LN N—ZA L v T ¢ 73T X TDORedHawk x86_647E F5 5 A /1 — R /LT
137 7 4V b TEMEENTOVET,

o NANR=AL T 4 T ERATHEOICBIOSTHERIICT 2 HLENH Y £4, LEITIST
TBIOSOBREIZEHT 2/~ R 7 =7 O&RESH L T EE,

NAN—=A LT 47X, VTV ICPURF T U IRIEIZT A7 Depu(l) 2~ v REE
> CCPUBICEEZNIZ T2 Z E X FHRETT, aEfliXcpu(l)dman<—Y 2SR LT E &,

NAR=AVL YT 4 T ERNTHLHE, top(l)run(1)d & 5 72z~ > R, BHNCFHE
LI ANR—=RA L T 4 7 %P HR— b LTV RedHawk Linux Release 1.3 X Y gijd /N —
3 UBEIEL TWA VAT AOCPUBID2HEL AR — h T A Z LICHER LT EEY, VAT A
BIRTANAN—A VL T 4 VI PRENT > TWD & &, FHRFICPUDEUITIMHECPUD S L %
L7200 ¥7,

HEIE XN 5 CPURBRR
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INAIR=A L T 4 T EMIIES T Y = g MR Lo TREMEARAE L E, L
L. CPUY Y —AN1SDOWHICPUZ MFICPURI THEA SN TV AR TH B 720, fEx 7
TV r—2aOREIFINRT AV AORRN R b0 ET, ZHUIT TV
=2 a VT H—I=ART 4 v I RFETRHRELELT DY T A LNEER D D IRFIZEFIC
BTIFEDET, o T, Il MERRZ W T 57 D14 ZeCPURERLCT 7Y r— 3 v
OMRET A P2 THZENETHLEREICRVET, FIEX, b LY 7Y 7 CPULTIE
FNZFATAIRBIR2 DD X A7 PFIET G, WD 7 Y 7 CPUEE - THFNZENH D
B AY ZFATTH I OICHERIFRNCK LT 7 U v 7 CPUDLHZF T L RRBIC L TENRD
DH AT il CFITT DI DICMBERIFRZ LTI L T EE 0, N X—RA Ly T 4
VI Lo TR END 2= — 7 W SLE OB E Z N E20D X 27 LN E D
MM TEAHTL X I,



V7o AVERE

LFE, UTAEAL TV r—2a rDizding /R—=A Ly RCPUEZETSMPY A7
LA T DHELRELET, NLOY U TMIIE, fhx ettt a2 F5>7 7' ) 7 —
a0 TREI/EAT 200 LAVRWERICBET 2 8 REERTOET,

EHR 72—V FKCPUET )V

COFTME, 7T AETFICBNTCT =X I =R A EEFICEH LS ERTET 7Y r—
vaIHATESLTLE Y, Y=V RCPUIL, ZNOLOFEEDOX AT IR LT H—I =R
T4 v U REREARAE L E4(—/V RCPUICEET AR ERIC W TIX =T 4 v s
TUTNEA LMREZ M B2k ¥273a v aBRLTLLEEY), ¥—/L RCPUDT ¥
— I =R LERKBIZTDDICHICPULDNA R—=Z L T 4 U 7T EMICLET, Z
NiZcpu(Q)=~> Faflio T —/L KCPUD T T U v ViBICPUL # 7 L IREBICT A Z L T
SETLET,

FEHER 723 — )L RCPUE T /L Tld, #ES—/L RCPUIIANA =2 L v T ¢ o ZITHEZ O EE
T, RN NR—=R VLT 4 7LV ELDCPUY Y —RAEFHEIND Z & &7
T 570, ZNHDOCPUITIESZ VT 4 BVIEEARIHER S ET,

2O DYPECPUMA DO DFGHICPU(Z oY 2T A L OIEHER 22 2 — /L RCPUE T /L % [X2-8IZ X
RLET, ZOFIOFTIX, CPUIIEH VI REEL 72V CPUITEIV AL, TR /AR
—AL YT AT PH Y RENTWET, SEBEERIVIAR L ZDEIVIATIIINET D
Tu s AL, EDIARKIH L TREDT X —I=AT 4 v 7 IINE T 572CPU 2I2E| Y
i ET,

X2-8 E#H 72— FCPUEF I

CPU1 Unshielded CPU

CPUD CPU 2

Shielded CPU

Down CPU .

IO AERET D 3w R,

$ shield -a 2
$ cpu-d3

BYiALESBELI-Y—VT 4 T

ZDEFETIVIHERER 72—/ RCPUET MZIEFIZEITWET, LirL, 2O —ATET
RTCOMBCPUITEA INTEY, 12bF VI RETIEH D $HA, ZEHEW2 T —/L RCPU
ETND L IICFHECPUDLI>DERIT— L FENTWET, LiL., =L KCPUD T T
Vo7 RBIZTDHIELVL LA, ZRLHDOCPUE Y — L RLTTH¥—I=RAT 4
v 7 IR ARG E B BERT D EELEE VAL BN T A DI S E T, T
ok REBINAB NG T Y U ICPUER Y —L KL, BIZEDYT Y FCPU~EREDE] D
AHDCPUT 7 4 =T 4 B ETDHIEICEVETLET,
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B IABEDBELT-V— VT 4 T B2 X2-9IC KR LET,

Figure 2-9 BIVIALERBEL =S —NT 4 T

A J

CPU1 CPU 3 Unshielded CPUT

CPUO CPU 2

Shielded CPU

High Priority Interrupt ¥

o7 7a—FOREIEL, (CPU3ETENVMET D)EIViIALNL—F &7 Y 7 CPU LD EE
SeEH A7 (CPU2 ETEMET ZEIVIALGEDL T 1 7T DYDFEIT L OB TIN5 O FHIAL
AR5 2 LT, BVIARL—F U NCPUBLTETFLTWAKE—Da— RH 5750
ZOENY AN —F ATBELLF ¥ v ¥ 2 IR SN, %@n—%i%%//;®¢
W E - T, Bl iABNL—TF Tkt Ui 7 ZA TR 242t L 5, 2 oEIviAmr—TF v
X7V JCPULDEI IABFFHL X AT BRI T =il at v HEIViIAREEET D
M%ﬁ&étw\mé&ﬁ%%%5:kuu&@i¢o:®%\&ﬁ~ﬂ~m/bﬂu@$
T,

B AL LD — VT 4 v TOFRICE B S 9 —DODEERIZERIT. T34 ADIOA
N—""y bembEI®52 L TT, T35 AOEI D ALMIIZCPUNRE S L TN D20, 2
@ﬁ@@#mmﬁwﬂmet&%’M CHREZRBR Y I T LET, ZAUTEN Y IAZIL
—F AR OIVOBMEDBG A AIRBIC L, LW BWIOAR/L—T" M EEt L £,

NAR—RAVLY ROY—NLVF 47
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Z ORI RER 72— L RCPUE T /L TR N =—2 g T, TOr—ATlE, —
SO T Y TCPUNRYE 9 —HDT 7Y o FCPUNEHF DX AT DEITEH AT SN TVDDHIR
BETy— L RENTHET, =L RCPUIELH 9 —FH D7 Y > FCPULOEMERIIZ L -
TTFH—I=RANCEBEEZ2 T, £7-—FHTC, ZOEMEEIT AV r—varinkvs
< OYFICPUDCPUNRT —ZFIT 5 Z ENFETHHZ LTI, NA/X—ALy KD —
VT o TR EK2-101C KR LET,



V7o AVERE

K2-10 NA/R—R VL y KOY—VTF 4 v

CPU 1 CPU3 Unshielded CPU I:I

CPUD CPU2
%Mﬂ@U[j

High Priority Interrupt W

ZOY T TIE, CPUBIE—/L RE, SEBLEEDEIVIAL L ZDEIVIABIINET DT
07T AT OEITEFFTLTCWET, CPUITT—/L RENTWRW=DIZHEE OF| A w]
e, DEVEBEDZ A7 —RAFETTAHDITHRENTWET, Vo Fig 0%

ABT Ty 7 PO, CPU 3 ECTERITH O EEIEE D AL X A 7 \IXHER /2N

W, CPU2 ETENWET DX AV ITEBEE AICERFM~EELZ 5252 3H 0 A, L
ML, FyTDY I —AL_LTIECPUB LETOEITOTFT X — I = A LTITEBE 52 D4
DFIELET, TORBOEASWIT F U r— g e THIEFELET,

FE/NEREE | BEEEORE

COREERIET 7V r—va UREICEENISEE E ETT 0L 0007 e s 7 AB I
BHENEEZFATT 0L OO T B 7T Ao T\WD L EICHATHZ L RNAHET
T, NANR—=R Ly RCPUDT T DL TV o TIIRFED X AT B FITTHDIEH SN E
T, BRE/NSEEERN LT e S A E21OoDT T Y o ZCPUICEID 1), FICEMGHE 2 E
TT270 7T 8% —OL 7V 7CPUILEID T3, Z OMROENSIXFEID
FOSHER L BEGHRIIR R F v 70N V=2 ZFHT 52 LT, ZUEF v FLULT
ORI AN TRER A FNNIRTH AT, A N— R Ly RENEFIERZ 0GR T A2 &R
FREE D FET, T HF AL« AL v FRITEBEVNEE L U X ¥ D Save/Restore/’ 720 V=
O, BEHGHAL T 2FITTHCPULDOT T r—aidar T A bk « AL v TR E
WIZRZ A LITEET & T,

XETF—F Fyrvia

ZOERIZT TV r—a VNEEFRNEBEEMN T ) r— g VORRCRIAT D Z ERARET
T, Bz B L. 1O AGHER)IIL ) —FO T av AEEE) N LESNTZT —
A TEELCHET, ZO7r—ATiE, AEZEEMBEDOEAL Y RignA /=21 v K
CPUD LD V> ZIZHIV T B MERHY £, 2200V TV U FCPURT —4 « Frva
EHAT LD, EEF TR R TEEIND T — X IXEEE T 0 B ANEER X A
IMBESINTET —H 2T VB ALZEZILT—4 « v v 2N E > TS AfRerER
HVEFT, ZOXI2ODT TV ICPUEFIAT B Z LIS L BT DK X AT B
FNCEATTHZ EHTREIC L, £ ENOLOMTESND T —Z I3HARMICEES v v
2 ATV ENLTCESRET, ZE A=Ay RN 2R $ 5 - I EE
AT e il D= S

HI1OD Z DT NVOEERRFIHIEIL, ~NA /=X L v KCPULED1>D 7V 7 CPU

tEoTavADEDIZEHL ) —DODY T Y U ICPUTEITHDO T a A TELNAGT —# « &%
Yy aDPIITF—HE2 TV T2y FT5HIETT,
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Y= Rea=rugyy

ZOERIFINAN—AL Y R« =T 4 U ITEROLIO>ONRY ©— 5 T, ME—OEFEND
X, SMPY 27 ANO—20WE 7wy Ly b LA, 2=7"nk v Z Ol %iE
ALTWAZ ETd, ME ATV ICTHE2oO0HRICPURES ENTVWATED, =7ty
PIIBAE T — IV RCPUEED =0T 5 Z EMNMATRETT, 2O —ATiE, CPUDLIS%
IV ROFE LT, —FHFMMOCPUIF Ny 7 7T 0 R A ETTH-0ICFEHLET,
ZDHA T D=L KCPUDT ¥ — I = A Ak, B D5MECPUTOCPUY —/LT 1 7 DR
FEEMETIIH D EHEAN, OV FINTWARWVEDIEHLMNIBL RV 7,

AT U RREKRRD[E]#E

AT 2V AT ARG M AT Y 2B L T D 2 L 2R LT 7ZEW, Concurrent
Real-Time®D V) 7 /L& A MEFEIZ. VT AZA L - TV r— 9 UHAFIAT 572010457
RAMMBHEHFL ENTNDE VAT ANIELERENTND Z EEFHEE LET, AE YR DA
VURIL T, VAT 2058 E X VMEICL, @R AT LAOFIEHERT 572012V
TINEALDT v RTA U HEHICT D00 LVER A, Linuxid AT D BARETDE, HiE
BIZAEY M T A DICKR T T A7 e AR REIE T, O e 22 EBT L2 &
MRBEIZR D 9,

A Y O ARIIL /proc/meminfo, free(l), vmstat(8)IZ & £ 2\ < 20D Y — L OF|
THEART D 2 L NATRETT,

Linux®F # — I = A AT A BEE0RRE
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AR, UT AT A DERRICR AT 4 T 7B 5.2 5 2 B3 50TV HHEEHER 72 Linux
DORETYT, YATLANVTINEAL b T TV r—a 23 THE. b OITAIEAE
I — R EEH CH D FIT LTIV £/ A,

e hdparm(l)=—7 4 U T 1%, IDEL7IESCSIT 1 X7 AORRHI2/3T A — 2 /T
TREEDDAT L R TGy A B =T 2—RATT, Ka—F 4 UT 4 13HEFITED
FEREI D IAA AT D 2 L THHNTWVET,

e blkdev_close(2)f > ¥ —7 = —A{F, RAWT B v 7 « TNA A~EXRAL DI T —

Fem—=F—iEHSNES, ZHFHEFICROIFREIV AR ZENT D2 LTS
NTHET,

o TlL—ARyTy)arY—ARRAa—LT 5l EERHTTLIEI Y, ZHUFIERIC
WM& VAL Z BT 52 L THMHONTWET,

o (=YY —EEMT LR, 2 Y —LEBEIDBEZRNTIEE N, ZHIIERICE
WIRFHRI V IAZ 2T D 2 L TMO R TVET,

o CDO~UVNTUv=ULY MBI TZ 7 ANVATLADT <0y MIRET TS ZE N,
N7 7 va FRWHEBRREZSIEEZ LET,

e CDOHENI~T Y MILHTLLEI, ZHEFR—V T DA ¥ —7 = —ATREYIN2
K=V IREWELIFR 25X LT,

e haldaemon¥—t R XY T NH A AERRICTH T 2FNRHSNTHY, T 74 T
OFFIZ 72 5 TUVWET,



V7o AVERE

—J. ZRETFANDALTHFR L« A= 2—nBCDEZIIDVDIE 7 7 A (B
ISO)EREEXAHT DICIZFATES B DHMERH D ¥, T4 AT T 7 A NVEREEXITDIC
1Z. ®#lichaldaemon¥—E 2 ZBHBE L TR SV

$ service haldaemon start
FOHB A —BENET LI b —EREEFELE LTIV :
$ service haldaemon stop

H—F) s B a—VET a— RT52 LI3ET T8, DT AIZCPUIC AR
Yy X —NE R EEME O H HkmoduleT —F A CPUMIZ/ERL LAREE L £9,

ksoftirqd 71 —F /b « T—F LV EMIC T T v 2 ENBIPL—h - F¥ v -

T—70E, FAARERAETY) OBICESHTEMICKESEZRELET B A€

AGBO VAT MIZx L TI28KTY h V), H LAY hT—7 OF ¥ —I = A ANIHERH
2HE. RV INACPUV AT AMZRB WY 7 v ¥ 2 [C 0N ER RS & 72 5 Al

RN H V £9, Wl Aeksoftirgd DFEITEWSTD, IPL—F - Fxvia - FT—7

JVIZGRUB=1~ > K rhash_entries=n (n {7 —7 /L« => ) O¥)ZFH L CEEV
A RIZRET D ENARETT, fl -

rhash_entries=4096 (=) kU %4KIZRE)

V=V RCPULTHEA LT VT 4 v TV r—a o OFEITH, XP—"DOBtEE X
MEILT DR Y T A LTRTEP AT DR H Y £9, A7 LTl T
WHT T 7 4y 71— RORBEIZL > TiE, Z< 07 vty FEEID AZOHRRIKT &
WIOFERICR Db LLERTA, bLIZOX I RREBEAL LD THIIE, ZhbDE Y
ABERD T2 HRFE SR L TS 72 &0,

mount(1)4 7> g »®noatimeld, 77 ANV AT AT VB ATEHEII/ — KOT U
T AR ORNIERT v 77— MR 572Dl etc/fstabN CEERT D Z & AHERE L
iﬁ—o
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UTNEA L Tk AEBEE

A ClERedHawk Linux23 ¥ 38— R BPOSIXD U T )L Z A & » Tt AE#E. BLO
System VD A » & —UEZAE L IHF AT VBRI OWTHIA L E 7,

FERAIZIZPOSIX & System VD A v — « 2 — e FIELZ BB L= 7 1 75 L0
HERTVET,

RedHawk LinuxiZ 7 0 B ART —Z 20 0 325 2 L 2H AT 0L DDA =X Lk
L ET, TNHD A D =X ATITIEEER#£1003.10-19931C LS5 A v — « Fa—, 3k
HAEY, B~ 74 OfIZSystem VD Interprocess Communication (IPC)/ S v 7 — 2 & £ 5
FNLOMRELEENTVET, Avb—Y Fa—LiFEAT Y IABEOTTHHRL, &
~ 7 AI1F5ED [T o AMEIH] THFLL TWET,

Ryt—2 e Fo— [ T1OU FOFHEBIY Fa v AL VFHENDL A v E—TF1DOU FO S
D ANEZ AL Z ENTRETT, ZOBEIIA vE—2 « Fa—DfER, =7 B
A, BEHE, BE, AvE—V  Fa2—DDODRA V%G, FEAYE—VOELE
BE., A vt —UREROIFRBWMY 7 =2 Mt LET,

POSIX & System VD A w & — 0 ZHEREITI AVVRSE L CEIMEL £, #1342 A4 v b —U3%
ZAZA T = X 2%, SR L AR OBEBIC L VPOSIX A vE— « F o —fRETYd, A
®D TPOSIXA vE—T « Fa—] & [SystemVAvE—) OB g TINDOBEIEE
AL TWET,

HhHE AT THBETH T o AN AT OIAT Y T 2B L TCTF—Z 245 2 L AT
T, 12U EOT o ARAEY O—FICERHT DI EMNFHET, BIZE ZIZE N EA
T —HTHLIEFTDH T ERAHEETT,

A v —T v JEEE, POSIX & System VO IA 2 € U BERIXEB AVIZHNL L CEIfEL 3, 7
TV = a v NTHEEAEVICEN T — X3 —HRbOTUAT AFRERICTEET
HMEN T\ NSystemV HHAEY U 7T OFHEHELE L 5, SystemVIEFEAE I NOT—
ZIIAEVICORMEFEEEINE T, TA A - 77 ANMIEOAEY EEHHELTELT, #
B, sync@RVAT L= LB T A A « v TFT 4w I BELDEZELHY EHA, F
7o, SystemVIEH AEV IHHFE ATV LI AL FEYIR AT VEBRICAS, V REED 2N
WHETY, T OMEREICOWTOREHRIT ISystemVEFAEY | B2 v a 2B BL TS
AN

System VIEH 2 € U O HONE 2 & LT, [devimem” 7y A VD&~ v L 75
mmap(2)> AT La— L EFERALET, mmapd AT La— LT AERIT. 98D [ X%
Voo 7 22BLTLIEEN, [devimem” 7 A VIZBET 25 HIZ. mem(4)Dman
R=TUEBRL TN,

POSIXIHEAEY DA Z—T7 = —RFarktmpT 4 L7 NUNDT 4 AT « T A NVII~<
vryrsEnEd, bLIOT 47 MU BAmemfs7 7 ALV AT A EBICw T hERTWD
BA. SYyNCYV AT Aa— VDI TFT—Z DT 5 v 2l XDRFHRT AR « T T4 v
TIWERELEEA, BLIOT A L7 NIDBBHEDOT 4 A7 « RX—=F 4 ar blzevr b

ENTVWBEE, vy BV T ENTET AR « 77 ANVNOIET — X 2 HH LT 572

WZSYNCY AT L a—VHET 4 AT « bT 7 4 v I BRHAELET,

3-1



RedHawk Linux User’s Guide

POSIXIEH ATV OF =X BT 7 A WRFI NN E D DR, ERb0T7—4 1%
VAT AFRERITRFF SN E AL, POSIXIEE A€ UERRIZ, AFED TPOSIXIEH A€V |
v arTHALTHET,

POSIXA vy &—Y « F=2—

3-2

TSV = a AIBEOWR T e A bR s, BELLBIEO T ok v ECEiE
THZEWERVET, N7 a v XIHEMTERE LEZN D OEELHET L7200
AT AR TPOSIXA v — « Fa—%FEHLET,

POSIXA vt —¥ « Fa—OERARIE, oA TT —ZEZET LD TT, XM
WZR—7r®ANA Ly RIZBEICT RLAZERERE2HE L TWARD, R—7akvANO
HREAL Y FEOT — 2 EZEMHAEL LTURZEAEVEDL Y £ A, LL, 12U EDT
D ANDA Ly R CT — X EZETHOCT 7V r—va A yk—Y Fa—%
FIRT 52 LT3R onEEA,

AvE—U « Fa—lImg_open@ &> TERB LA -7 SnET, ZoOMEIXT=—L
LTcBIZA—T 2« Ayt =V - a2 —2ZRTHDIMEHT LA vE—Y - F2—Fk
F(magd_t)ZKLET, FAvE— « %2 —(F/somename DIEXDL IR L - Tkl &h
F7, 2207 m A mg_openlZ[f CARTIZET Z LICL>oTRILF 2 —2#ET 52 &
MAREL 720 £,

A »E—I1F, mg_send(3)&mg_receive3)&flio> THxa—LDZIFELEITVWET, 71
CANF 2 — DO HEKRT L7z, mg_close@) o Txa—%2H U, F2—0BRICSET
17272 W IE, ma_unlink@) &> THIBRT 2 Z L NAHEETY, F 2 —DEMEIL.
mq_getattr(3) & mq_setattr(3) Zfti > THRAB L AT L > TURBIET S Z LB AMRET
7, rEAEmg_notify@) &> TEDX 2 —~D A v—REOI R EME Y 7 =
ANTHZERAHETT,

Avt—y s Fa—FRTIE, AT Avk—T - Fa—FRROSHIETT (open(2)E
ZR), fork(QET#H., F7utRAIHDOA vE— « Fa—FlkFoOav—%#KL, Th
LOFLRTIFR T e R —HTHRBR T LR EA—TY « AvE—T « Fa—FLikESMH
LET, =BT 2BTiF2o07vmwRE, =7« Avt— « Fa—FbicBHEd 2
777 (mq_Flags)zH L £,

FEAYE—VIIEEEELR> T, A vE—VIEFICREELEEDOZE T vt ARk
FahEd,

Aye—=Y Fa—BEET 7 AV - VAT AAICERSNET, 2077 AN VAT A
BUFOa~y FEfioTery b5 2 ERARETT,

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

Tr AN« VAT AN T NENTHB, VATALEOAvE—Y c a2 —3@E T AL
DeHIfFEHIND T~ R : Is(2), rmA)EfE-> TR 2 Z EB I OEMET 5 Z & M AHE
LR E9,

POSIXA vE— « Fa—0DHR— MIH—RNVAER /YT A —FPOSIX_MQUEUE % 41 L TH§
KARETT, 24T a idT 74V b THEBE RS> TWET, ST AT vl T AEft
FRATIRES N E T,



YTFNL LA 7t R

A=V e Fa— e TATTY N—F L EHa—TEITXCOT SV r—a i3l 7
WHEA D TAT T VICHNEZZENOELLTHLY U7 LadniE ey %A, ITFO
BT 7r o~ R4 o 0EXLERLET,

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

System VA vyt&—

System VD " & & A il i@ {5 (IPC: linterprocess Communication)®! X v &—1%, a2 (57
FOTa T T BBy T 7 I SN T — 2 O AE B L CBET A Z LA fREBIC L &
o ZOT—FIFA =V EMEND B4 Oy OFTT R AMICEESNET, 0
IPCELZFIAT 27 a2 E A v =V ORER L OZENATHETT,

TORRANRA =V EEZETHRNCAR—T 4 7« VAT NI NS OFREE L
THEDIZY 7 U2 T DAI= XL EERT20LERH Y 3, 7 rk A iImsgget(2) A
TAha—LEHHALTRELEST, 29T252LTTrRRTIA vE—VOFTAENEREIC
20 TNEREELETOT ot A L CHIBEOHR AR E L ET, T0k, FrF
FWERE I A DIEEE 72 13msgctl(2) Y AT b a— L& THEEHERAZEET 52 LN
"REE 720 T, Lol TERREISHSRESFIET ARV KR E L TIERE O £ T3, HIR
ERFOIINO T 1k A3k 2 72O HIEEEEE 2 FITT Do diTmsgetl 2 5 = LS ATEET
ERS

b LEBIEOFATICRI LIZBE ., HEREZF > TBY A v —YOEZEERITRI> ELTWS
TR RAFFEATEEIET S ENAETT, 2T, AvE—VORBEELLOILE LTS
TREBERAFBEEINTZAvE—Y « Fa—lICH L TAvE—VEEETHIENHREICRD
FTCHOZENEHEKE T, 2O ET o RATHELE MIFTT Z L7 (BERZRL  Hlx
1E. b LIHBEE B L TORITIE, ZF0F 22— 0 23— 3K INIRZE2 2 0 £9),
WeRUTERVET, ETOEILAERT A av 2T 7z v F 2 X ol — W %
TLET, EToEILEZFAINBWTaw T T oy F 2 A v t— S WE 2 FET
LET,
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TrayX Ul Ayt —VEERFEITT AT e RIL, 30DEMOLIONFAET HE TIEIE
T5HZ LBHHETT,

o RIENHLD)
o THEARLIFAELG
o VATADBAvE—Y - Fa—BHIK

VAT ATV R RCFHERERINGEDA vE—Y - F—RE VT 4 BED £7,

MEORH LG T v RAET AT Aa— WIS EBEE L, VAT Aa—/WIZ ORI E
IZERBDELLNERVET, bLEDY AT AI—LRRID LT-BE., FOMEIZEITS
NEYIRERER LET, £9 TERWES, 7 R-18RI N, Z1UTE Uizerrnols
WEINET,

A vE—OFH

3-4

Ay —UREEELRIZESNANICE == R ENTZA v E—Y « Fa—bTFT—4
WER AR T D MERH Y £9, FO2=— 7 REITFIIA v — « F 2 —0TF
(msqid) & FEENET(ZAUIEET B A v b — « F o —F — 2 EREZ RS L ITB B
THEDIERAEINED), ZOFBNFITEEDOT 7 EAKIBFICHILV AT LOHLDE
ALY T/ EARRETT,

Ayt— e Fa—OMIET 2N —RNVT —ZBEERITEE SN H LTZESNDE A
vt —VICET D EREREFFT 270 S E T, VAT ANECTHEM SIS Z o
. LFOERA v E—UREENET,

o AvE—TOEMA
o RAyb—TUDTFAF Y AX
e Ayt —VDTXFAF T KLZR

== A ENTZ A v — - Fa—msqid_dsD 710D BEEY B T — X AEEIRH
FELET, ZOTF—ZHEERIEIA vE— « X2 —CBET AU TOBREGATHNE
j‘o

o T — X DOHERBE (HEOHERRER(E)

o Fa— LOBEDNSA MK

o Foa—LDORAvE—TOHK

o Foa— FDRRAAL MK

o EHDOAvE—VEEEDOTaY AHES (PID)
BBDA v —T%EHDOPID

BHED A v — Y DOEER

o EBHBDOAvE—TDZFIEH

etk D2 TR

NOTE

RETHHATHT XRTOCEED~v ¥ —7 7 A /L%, lusrlinclude
HTTF o7 MVIZHY £,



YTFNL LA 7t R

BET 2 A vb— « Fa— T Rnsqid_dsOERITKI- LI RT A U N—ITEE
nTWET,

X3-1 msqid_dsHEEEDE s
s )

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

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

__pid_t msg_lrpid; /* pid of last msgrcv() */

- J

SREOT —Z G Emsqid_ds?OERIL, EEICIE Z oG R I<bits/msg.h> IZER SN
TWETHR, <sysimsg.h>~v X —T 7 A V&2 AT N—RT5Z EIZL 0BT HHLEN
HoET,

7ok ARLRET AT — 2 G Ripe_perm OEREIT, K3-2IRT AUV ARA—IZEENRTWE
ﬂ_‘o

X3-2 ipc_permiEEhn

4 )
__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. */
- J

FREOT — X HEIERIpe_permDERE T, EBEIZIT Z OERII<bits/ipc.h>ZEFR I N T
WET A, <syslipch>~y F—T 7 A LEAL I N—RTEHZLIZLOVBETILERDHY
=97, <syslipc.h> T AN ETOIPCHEREICMHEA SN D Z LICHER LT EE N,

msgget(2)> AT LT — )W I2ODF AT DI1OEFEITLET,

o HLWAyE—Y . Fa—@RlFEERL, TNICHIET DAy E—Y - Fa—LT—
SREER AR L E T

o A vE—Y - Fa—LTF—FHEERIHELIEZEFED A v — « F 2 —ik+F%
MR L9

WF DL A7 iEmsggety A7 A2 —/WZET 5l 4kkey BUETT, b Lkey BBEFED A v &

— YV e Fa— A ENTWARWES, VAT L« Fa—=o s RTIA—F BB RN
- CH LOFRBFidkey 1IZHIGT DA v E— c Fa— LT — X HEEREER L TELET,

3-5



RedHawk Linux User’s Guide

3-6

key DAL 1 (IPC_PRIVATE)ZIRET 72005 H Y £97, IPC_PRIVATERFEE S
Tl & LD FIEA v 2= « F 2 —HKE(MSGMNND > AT AHIRR A 2 72U R
D, BIZHIETHAvE—Y « Fa— T —FHEREERL GRLET, ipcs(l)mz~v o K
1T TE e Tmsgid D7=bDkey 74— REFRLET,

HLAYE—T  Fo—fBFBEESINTkey DFEAET D56, BEFOMSOENE S 1L
EF, bLBEFORA vy =V« Fa—ilhl 72K L THL 2nga, fllla~s R
(IPC_EXCL)%& ¥ A7 L a—/ V2T msgfly BIEICRRET 2 Z LR HRETT (AT AT L3 —
NDFEMIT. Tmsggets AT Aa—n] 2BBLTIEEWY),

Ayt — s Fa—MMER SN D, msggetr a—/L L= 0® RIFTABMNERE ISR,
SHGT BT — X REERITENE U Tk S E T, AL AR TS Z LIXRETT
B, EREND 7o B RAIHEIMERE DT ETH DI EE2RATBVWTLESY, A vE—
Ve Fa—ERED TN T DI AR EHER A2 T L E T,

—Ha=—0 A v— s Fa—@FTRERS N, b UL EBEFEORITF R R om0
5. msgop(2)( A vt—UHME) EmsgctlQ) (A v —UHIEN 2RI D Z L A FRETY,

AR D & 1A v —VEETA v — Y DOR(E & ZE TR S E T, msgsnd &msgrev
DY AT La— 3K x OBEO ORI SN ET (TN O DT AT b a—/LOFEMIT
Mmsgsnd#s & Umsgrevs 257 A —1 )] BB LT ZEW),

msgctly A7 L a— /I TOHIECE Y A v — VB ARIET 2 Z L 2FF T LET,

o Ayk—U - Fa—lRlTICHIET 5T — SR OEIS (IPC_STAT)

o Ayk—v . Xa—HEROEEERIE (IPC_SET)

o HEAvE—Y Fa—DAvE—T - Fa—H 1 X(nsg_gbytes)DEF (IPC_SET)

o FETDHAYE—T Fa— T —FMERL LAV —FT 4 T - VAT ANDRE
EA Y=Y« Fa—i#lil T OHIER (IPC_RMID)

msgctly 27 L a—/L O Imsgetly AT bha—v) 7 v a BB LTLITEE N,

SystemVA vt — « Fa—%FA L=V Fr7u s I ML TR, HEAZSRLTL
W, BRZVr A7 ul T ML, £System VI AT A a—LEERIEY TiF-fng
DA EA B —Fy NTHRDOITFHZENARETT, ZNLIEV AT A —LEHIT AR
BEORI arohTRESHTHET,
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msggetv A7 b a—)bv

msgget@IF LA v — « F o —Z{EREIFBEFOA v —Y - Fa—Z TG LE
1;_‘0

At arTiimsggets A7 Aa—/LaFHALET, LV #RITmsgget(2)man
NR=U%ZRL TS, ZOMRHLOEHZIHP L TWDL T 77T A,
README.msgget.txt WIZ#EEE 7L H D= A v b &3k
lusr/share/doc/ccur/examples/msgget.c CHRDIF 5 Z & A HEE T,

S

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

int msgget (key_t key, int msgflg);

FEROETDOA I N—R7 7 A NF, F_X—F 47 « A5 ADlusrlinclude 75 ¢
L7 RMUWZHY FT,

key t I~y & —7 7 A L<bitsitypes.h>D 1 CTEEIIZT 5 =D typedefil L > TEFE
ENTVWEFT(ZDO~y F—7 7 A /Lid<sysitypes h>HEBIZ G ENTWET), EFKT L=
AW OBRENOIREN DB T2 =— 7 A vE— « %2 —ikBFmsqid T3 (msgid
BIARED [Ayt—VOFHH] B aNTHASATHET), KRIRLESGEE, ML
HerrnolZ RO 251 bW HHEB3RE 4L, -1 ENET,

Ayl—U s Fa— & T — ZREERITHINT 28 Lumsgid (ZELTFOERMFIZIOTHIEYE TS
LRI EhET,

e key 23IPC_PRIVATE
o Ayk—V . Fa—bTF—HREEERICHET Dmsqid AETE LRV key, A>Omsgflg &
IPC_CREATDimELfEN B 1 TiX 22w

msgflg fEDFEAE D :

o flfla~r N (7772)
o BEMENR—Iviarv

filEl 2~ R3O UDERINIEERTY, LLTOfH =~ Nidmsggety 27 L=z —
JWZHEA &, <syslipc.h>~vy % —7 7 4 LINERIZ & £ B <bitslipc.h>~y X —7 7 A )L
PIZER SN TNET,

IPC_CREAT LT Ay MBS Ed, b LEASA
WA, msggetidkey [ZXIETHA vE—Y c Fa—ORH, T
7B AT OMWR, BT AL MR~ — I P RNWI L 2R LE
T

IPC_EXCL IPC_CREAT & —fDfEHIL. FEE SNTckey IZHIST DA viE—
Ve X —BITFARECFEL TV DA, ZOV AT ha—ud
TIT—%FIEFRILET, ZHIETH LW (==—27 Q)T 2=
WBRPSTRRICZT RS2 EEXZTLE) 2D a2 %5F
DI NE T,

BES—I v aid, sHeTdAvE—Y - Fa— L CETTAZLEZHTINE- 2 E
ADEMEERELET, [HARY | FllEA v =Y 2%ET 5720,
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F721Imsgctl DIPC_STATHAEIC L > TR 2 — D AT — X AR PET H-OICHLETY, &
XIAR” FRNIA v —VERET DO HETT,

FI-UIAN R BER—I v gy« a— FOGERTRI)EEZRLET,

K31 Avk—V - Fa—DBEA—-IyTar.-a—F

BES—Ivvayv SIEEE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

BA OMIL, BEETAEES—I v a rORDIC8ERELZEMS LT v MEAOH
BRI Ko TA RSN ET, T, & L IRead by User] & [Read/Write by Others] % ZisR
SINHA. 23— ROfEIZ£00406(00400+00006) & 72 0 F£ 9,

msgflg 11X, 7 7 74 HR L SIEROBIE S— X v ¥ a3 e IO LCRIICRIET S
L AT,

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

VAT A= VEFIZETOENET, MSGMNIDOHIRZB 2 5 L Hickiizg&EZ LE
9, MSGMNIDHIIREIL, £ D2 CHAINTWLAREEDOH DV AT AR2RDa2=—7
RAYE—V  Fa—OTRELET, ZOHIREIX<linux/msg.h>D 2 dH 5 EE iz
ERMETT,

Aot =y Fa—HIREDY 2 MILLTFTOA 7Y 3 &> Tipes(l)a~ > R THRET S
ZENRTEET, EHIICEMEImanX—Y 2SR LT EEN,

ipcs -q -l

FEE O U727 — Z RO 721 Tl BB DT 7 — 41285 L Tmsgget(2)®man
N=TUEZRLTLIEE,
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msgctlv AT hAa—ju
msgctlI A v &— « F 2 — EORIEERIELZ FZITT 272D S ET,

A7 arTliImsgetlQT AT Az — L EFRPILET, I HICFEEMARERITmsgctl(2)d
manN—UE SR LT 72X, ZORCH LOBHAEZHFAL T\ 7 e 7 J A,
README.msgctltxttiZffik S L= < = A 2 | L3R
lusr/share/doc/ccur/examples/msgctl.c TR -OIF 5 Z ENHHETT,

B

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

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

FROETDOAL I N—RT7 7 A NVF, FX—F 4 7 « 25 LDlusrlincludey 75 ¢
L7 RUWZHY FET,

msgctls AT A2 — /VTIEFH T T, 2L C-1oBEME KL ET,

msqgid Z%iImsgget v AT A3 — L& o TER ST 2h 72 & Tl WEEE C 722 i
D EHA,

emd SIEUILLFOEOWT NN L 2D £,

IPC_STAT BEINIEA v E—Y « a3 T 27 — 2 sl R
A bt IZX s THR LR END 2—F— 2 U EHOT — & s
KOG 2 G AT — % AEHREZK L ET, [Read) FFrIDSLE
<7,

IPC_SET Hhpa—F—IDL 7 A—7ID, B = v ar, Avk—
Ve Fa—DONS MEEEDRA U ICEoTHELRSN D2
—F—RAE Y EHOT — HFEREEXIARLET,

IPC_RMID BEENTEA Y=Y « Fa— LT EZNICHIET DT — ZHEER
ZHIBRLET,
NOTE

msgctl(2) ¥ — & ZZIPC_INFO, MSG_STAT, MSG_INFO=i <~ > N & ¥
A—hLET, LL, Zhboa~r Ridipes(Q)=2—7 4 V7 «
THHAT DR TICERENRTWEDT, ZhAbDavy FiZon
TOMFILH Y THA,
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IPC_SET £ 72IXIPC_RMIDHiliHl =t~ o R&EFELTT L7, 7' RFLLFORMEZ1-DOLL
L TWRITFIERD 8 A,

o  H%ZROWNERD L —HF —IDZFTH
o  4%172:CREATOR®D . —H#—IDZFTH
° X‘—‘/\D‘—‘:L‘—‘"H:‘—‘

e CAP_SYS ADMINZ —/SE U T ¢ ZiTA

S HIZMSGMNB (<linux/msg.h>TiEF)DIE % 8 2 Tmsg_gbytesD ¥ A X & HE<7
IPC_SETHIffl =t~ o K& %479 8. 7 & Z|ZCAP_SYS_RESOURCES — <t U 5 ¢ %A
LTWARITIER 0 E8A,

Ayb—U - Fa—i, -gmsgid (X vt—2 ¢ F o —iT)FE721E-Q msgkey (RS T D A v
=Y s Fa—DF)F TV a3 VEEIC K Diperm(8) 2~ > ROFIH THIBR X4 5 ArEetE b
HDLHZEWEELTLEEY, Zoavy REHEATLZD, 2—F—FR UAEHR=2—3
—ID% L<IXIPC_RMID #lffla~ > ROEITITHE /2 r— U T 4 R TV AMERD
DET, Zoavr FOMBAICEL TEZ2 2 HiZiperm@)Oman<— T2 S L T 72X
AN

msgsnd¥ X U'msgrev A7 b =a—)b

AvbE—T0OREE

3-10

msgsnd} L Umsgrevd X v —VEMEV AT A a—Lid, A v E—VDEZET IO
EHINET,

At aTiImsgsnd Emsgrevy A7 A — L ABBA L ET, XV EEMAERIZmsgop
2)DOmanX—TEZRL T EV, ZOMRHLOEHEZFHHA L TWD7'r 7 J A,
README.msgop.txt WIZiRft S L= ZHm = A | L3R
lusr/share/doc/ccur/examples/msgop.c CR DI} 5 Z & NA[EETT,

=
#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 msgid, void *msgp, size_t msgsz, long msgtyp, int
msgflg) ;

FROETDOA LI N— R T 7 A NVF, FX—F 4 7 « 25 LDlusrlincludey 75 ¢
L7 RUWZHY FET,

msgsnd > A7 A2 —/VITIEFK T T, TN T-1OEEMEIR L ET,

msqid Z#iImsgget s A7 A3 — L& fE o TIER SN2 G872 & T WEHE T id vl
R ERA,
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msgp SlEIIA vE—V OB L OEETIA vE—VE2ELa2—Y— A F V EMNOFEE
EDORA Z T,

msgsz F1EkiImsgp I L > THRULREIND T — X BEEROXTFRSIOE S 2R ELET,
ZHEA v E—VOREIICRD £F, BAIOKRRKYA XITOH TERINDHMSGMAXIZ L -
THRESINET,

msgfly 5121, IPC_NOWAITZ 7 7 MR E S LT 720 (msgflg & IPC_NOWAIT)= = 0)8 513
Ao —VEEOFATIIT ry 7 S, BESNIZAvE—Y - Fa— RIZEIV Y THNT
EEAA NI ST 254 (nsg_gbytes)iZfEIE 7 7 v 7 ShvET, IPC_NOWAIT
770ty FERTVLHA, VAT Aa— /IR L1 R LET,

msgrevy A7 A3 — LR BN LT REEEAE L7 S MEIR L, RRUTZRRE-14R L E
o

msqid BIEITA N2 A TITARWEEE TRITHIERY 8 A, DF Y. msqid 5/%iEmsgget
VAT AT — B o THERR ST EEBE TR i uid e 8 A,

msgp BIEITIA v =TV DEARLRA v =V T XA N EZET S 2— P —ZEMNOREER~D
RA L HTT,

msgsz BIEUIZETAA v E—VORIEEELET, bLIDERA vyE—VORSILY
HNEWGAE, RETHNEZ T —ZIRT I ENARETT, (TOmsgfly 51% &=L T
W)

msgtyp BIEITHEE SN BEDOHRDA vE— « Fa— EORYIDA vE— V5 BRET-D
WA SN ET,

o msgtyp BERDHA, Fa2a—DRYIDA vE—V%Z(F

e msgtyp ALY HKRE < msgflg ICMSG_EXCEPTSERE & TWWARWEEA, W UKD
BHIDA v —V %%

e msgtyp AT LV KE < msgflg IZMSG_EXCEPTARE S TWB A, msgfly Tid7e
WE 2 —DIRHIDA vE—V%%AGF

o msgtyp AEE LY H/INZNGE, msgtyp OMERHMELL T Tl b/h WA v — 0B E

=2Af5

msgflg 51%01%. IPC_NOWAITZ 7 7 233 E 3TV e (msgflg & IPC_NOWAIT)= = 0)55 1
Ay E—VBEOETIZT ey 7 &, BESNZAvE—V - Fa— RIZHV 4 THNT
BEAAL MEBMEH STV 5 8A (msg_gbytes) i REILZ 7 n v 7 S ET, IPC_NOWAIT
TRy FENTOWEEE, VAT LAa— L TRKRL-12KLET, £ LT, gElLEE
BY . MSG_EXCEPT” 7 7' 2msgfly BI#UTERE S Tmsgtyp 5153 v L K& WA,
msgtyp S EITRRE A v =V DR DOF 2 —DREPIDOA v —V5ZELET,

IPC_NOWAITY 7 7R ESNTHE, Fa— BB L THHAO R v — U082 0HHT
VAT A — IR R U ET, msgflg 13 A v E—UNZETEIA XL b REWEA
WV AT L — AR T A LI ELET, Thiimsgfly 5151ZMSG_NOERROR % 3% &
L 72V M ((msgflg & MSG_NOERROR)) ==0)Z L IZ L > THRENET, H LMSG_NOERROR” 5
TERELEESA. A vE—idmsgrevomsgsz IBTTHRESNZE SV ETOLRE
T
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POSIXIEHF AEY

POSIXHEFAEY « f & —T x2—RAX, MR 0t 2ARNF—& %4t ﬁTé LB IUHE
AEY - ATV =7 FOFAEZBLTIYIRNEBET S Z L& lHE LifoAﬁ%%
Vg7 X774 - VX?A#%@iLTX%V~9®%%O%ﬁﬁ&bf
i, BEAEY 236 ﬁﬁ%ﬁ.\JOHL®fD?X@?FVX§ﬁK7yEV7¢6:&
MARETT,

DLFIZA v 2 —T7 = — AR HMICER LET,

shm_open LHEAEY - ATV FOFERBEICERAAEY - ATV =7 b
k774w£¢¥ﬁ®&ﬁ%ﬁi
shm_unlink HHAEY - AT V27 FOLRITEHIRR

shm_open/L—F » Z R+ 25 FEIL Tshm_openb—F > DOFIH] OHF TR S TWE
9, shm_unlink/b—F > ZF|H$ 2 FMEiE Tshm_unlink/V—F > OFIH ] OF TR ST
WET,

T HFOEDIHR T o AR NEDA L F—T 2 —REHHT L2012, 1207
BERILTFOAT v 75T LET, BNTHAT v 7OFINEEEN 2L O T, FIAF
BEARME—DOFIETIZRWZ LIZEE LT F XN,

STEP 1: shm_openZ A 77 U —F U OMRH L, 2=—7 24D
T, SiAEEXTDHEEAERY) ATV VA =TT H2DD
O_CREAT O RDWRE Y FNOREREIZEIVIFEAEY « ATV =7
FOERBLOZEDOAT V=7 b &7 7 A NFEIR T OB & ST
LET,

STEP 2: ftruncate(2)> A7 A —/LOMOH L, STEPLITR&S LT 7 A
NIRRT OREICEIVHEAEY - ATV bOVA XEFREL
SN 1®VXTA:~/Li$é°V_\(7fﬂﬂ CAEY ATV R
=T ENTWDIRENRH Y £, ftruncateTBT 2% 22D
FHRITHIET oman~<—Y 2B B LT E S,

STEP 3: mmap(2)3 A7 L3 —/LOER L, BELUSTEP 1THRAG L7727
7 ANRBRFOREICLY, e 20T KL AZEHO—E8%
EHEAERY ATV NIy LET, (RVATLa—
NOFHUE [AEY « =B 7] BEBRLTIEED)

%ﬁf%u-ﬁ7717%%@%¢5t®\mwﬁﬁfuﬁziuwa%/f%mei
T, AT EAT v 7OFIETHEREN 2L O T, FAARERME—DOFIETIERNZ LI

LTL7E&EN,
STEP 1; BT AL TER SN/ AEY - 7027 b E
shm_openZ7 A4 77 U A—F L OIFRH L, A7 ¥ =7 hOIERIC
R L7-ZF CABTOREIC L Y 7 7 A ViR B O 2 fesr L %
‘g—O
STEP 2: HHERAEY « AT POV A RS RNEEA,

fstat(Z)/XTA:r—/I/@D%:UHjL STEP 1 CHUfS Lt774’11/.qﬂ
k7 L stathfiE{k (<sys/stat.h>TEZE) ~DRA % DIREIC
DIEFEAEY - ATV bOVA RXEBELET,
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F TV FOY A XidstatiEiEAOst_sizefEiHOPITIEE L
F9, ATV MR T DT 7 AFFA[Idst_modesfEiE O H
WRSIET, fstatQB3 2 WA A IERIIHIST H AT A -
V=2 T DOR—=UEBH LTI,

STEP 3: mmap DO L, BELOSTEP 1 TS L7727 7 A itk 12 &
D, 7o AORET RLVAEMO—HE2LGAETY - A7V
Mo BT LETRYV AT LAa— LOMHT TAEY) « < v
vy mESRLTIEIN),

shm_open/t—F > OF|H

shm_open(3) /L—F %, MEOH LT 0 ADOPOSIXIEHF AETY « 7 V=7 N OIERK,
BIOATVxr e 77 A NVGRFHEEROMENL A RETT, 7 rE A3k T
ftruncate(2), fstat(2), mmap)ZFFOH L CTHEAEAEY - 7 V=7 FEBRTH70IC
shm_openNiK L7 7 7 A VFEIR TEZENET, TREAREFTAEY - 7027 ME1E
L%, o7 a2 A ATY - A7V b bshm_open® O L, [F U4RETO
HEICED 7 7 A NG OBt 2 LT D Z E A FREICR D £7,

WEHEAEY - ATV =7 FBMER SN, WHEAEY - AT V=7 PNORT— XX
munmap(2), exec(2), exitQ)DOMEOH L, BLP12>D 7 1k A 23shm_unlink(3) ZFEONM L
THAAEY - AT V=7 FOAFIEHIRT 22 LICEVETOT v ART L AZERM L&
IHEAEY - ATVl MOy T HHIRT H2ETEY T, BEVWOU AT L%EH
EB L%, WHEAEY - AT V27 N ZOARIBADTIEH D /A,

S

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

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

name HEHEAEY - FT7 V7 bOARITETRET HNULLTH I 5 3LFF)
DRA > H, T OXFINIIR K255 FIHIR S D fREMER & 5
TLICHEBELTLKEE Y, ZTHICKHED AT vy a2 (N XFE2ED
DT ENAHETT R, BHICAT v aXTFrEEH TN EH
Mo ZORBNIT 7 AN » VAT LO—ETIFRNW SIZEELT
KTEEWREHORT v v a2 bBIEDOIEET + L7 N bARIOM
PUCE A KT L EH A (shared_obj &shared_objix[Rl—a4
A& LTHIRLET), & LPOSIXA v ¥ —7 = —A%&PR— T
D2HLPDLVATAIBETELa— REEXZNEBEZTWHO
THIUL, name (TIAT v ¥ a2 LFTHD D Z L 2 HEE L £,

oflag UTFory M oLl E3E LB H,

O_RDONLY & O_RDWRIFFH AHEIN 2 By FTHY | EH Lo —
FMBEESNTODLENRSH D Z LITHERE L T EEN,
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O_RDONLY HHEAEY AT VT N EmARYEAT
=7 LET,
O_RDWR HEHEAEY - AT Vs MaemAEERHICA

—7 v LET, HEAEY - ATV b E
YERES % 7 1 A 1Eftruncate(2) DFFONM LI
KoTEDYH A XEFRETEDL LT DT
OICEZXIAAATEH—T 2 LT 57
W2 EIZHEELTLES,

O_CREAT TFHELZ2WEA . name THE Sz A
Y ATV FEERLET, AEY -
ATl FOZ—F—IDIIFFRH L7 1
T AOED 2 —F—IDICHRESH, 2D
—TIDIZFFO L= 7 a2 2ADFRhe 7 v
—7IDIZERE L. mode Bl¥ic L vigEEh
LHFAIE Y AREShET,

name CIEEINTIEFAETY - AT/

FEAET B A, O EXCLZHAE L TR
BINTWDHLSMNE, BE SN 7O_CREATIX
hBRH Y A,

0O_EXCL % LO_CREATZSERE S4tname THEE I
HHEATY « ATV 27 SBFETDIHA.
shm_openi3&ig L £ 9, O_CREATHHEE &
NRNEAIT, 20y MIEHSHET,

O_TRUNC bLAT V= MRFIEL, BAEEHICA
— 7 ENTEA. name TIRE Szt
AEY ATV FORZIERIZHIYES
OOLNET, FTAELIEFEAEY - ATV
7 FOEF— RIEEINETA,

mode WOFIFN L FiZname THRESNTEIHAEAEY - A7V FOFH
AEy NBRBRE SN . ek A0 7 7 AV - F— FER~
ATICEESINTE Yy NIFEFEAEY - 7227 FOE— N(HE
72 5 1E#HIZumask(2) £ chmod(2)Oman— Y2 BR L T 2 &
WYDOHFTZ YT INET, b Lmode IZFFATE Y FESDE > FA3
REINTWDLEE, TALIIEHIET, HAEY - AT
=7 FNEER L CWDEEOHR, Y ut AiImode 514%HE L F
7.

H LIFOH LAEE) L7c 56, shm_openid#h A ARErOIFAEY - A7V =7 FEAE
KL, O LT et A L TAHA=F 2 LT ARNWT 7 A A F 2R L ET,
FD_CLOEXEC” 7 A Nk +7 T ZI3H LW T 7 A LR A D= DICRESN, ZDT7 TS
WIHEAEAEY « ATV FEFBHIT DT 7 A Vitih 1 exec(2) VAT La— (B 51
Wixfentl(2) DV AT L« v=a2 T VOX—VEBR L T EIV)DEITT/a—XE b
ZEERLET,

ROM-UIT T —NEALIZZLEZR L, errnolI= I — &R 7-OICRESNET, BET
BAREMDBH BT T —DH A T DY A MIOWTIEshm_open(3)Dman— % H M L T
TEEWN,
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shm_unlink/ v —F > OFI| B

shm_unlink@)V—F ANIPRH L7 0 2AREEAETY - A7 V27 bOLARTZEIRT S
ZEEHFALET, LLIOU EOT e AR LEREATIEGAETY - A7 V27 MC
vy BT ENET RUAEMO—#%2FTHA L TS84, shm_unlink 2% 3 R4 B H]
FRENETH, HEAE) - AT V7 FOROT—HIREO T v ARy T L
ATV r NEHIRT S ETHIBRENEEA, b L7 rEADmunmap(2), exec(2), exit(2) &
FEOH L735E . ~ v B 73R EnE 4,

S

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

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

name HIRRT 23 AEY « 7V =27 M AIEETANULL TR D S
FHNDORA L HZ . T OXFFNEII K255 TR S 415 rIEEMED
BHDHZEICEBRLTLLEE Y, ZHICEREOAT v v a ()X T%
BODLHTENARTTN, BRICAT v a2 LFEEFOTUTIWITE
Bl ZOHBNIT 7 AN « VAT AO—E TRV LITEEL
TLIEEW  REHOR T v a bBEOEET L7 MY BARIO
R B % KT L EH A (Ishared_obj & shared_objix[Ff—n4
AT LTAIRL£9), & LPOSIXA ¥ —7 = — A&V R— L9
2HBDDLVATAIBIETEDLa— REEZEZNWEEZTNDIO
THIUL, name [IAT v V2 LFTHDDH Z L E2HELT L 7,

RO fEOIEshm_unlink OFFOM L3R L= Z £ &R LET, ROME-UT= T —2" R 4E Lz
ZEERLET, errnold =7 — &R TROICHESINET, BETLHAREEOHDL =T —
DHEA T DY A MZONTiEshm_unlink@B)Dman—Y 2B LT 7ZEN, b LT —N
FAELTEE . shm_unlink OO LIRS ELFEAEY - A7V =27 F2EELEE
o

System VitH A E Y

HEAEVF2OLU EOTav 2R AEY | DFVZOHITKMHEINTNDE T — X 2ILET 2
ZEEARRICLET, ZIUIEEDORBEAEY T RLVAZEMA~DT 7 B ADREETT AT D
ZEiIL o TIThE T, ZOEFIIERAN—ATHFEEL, TIUIN—RFT = TIRFD A E
VEBERD ET,

a2 FERANCshmget(2)y AT A a— V& flio> CTHA A€ VR ZER L £, 1ERICE
L., e 33E 2 ) EROZDICEEN R EBETF AT 2% E LT, A4 X&3( F T
EL, FEAEVEHEAZRERAGIARVERA)THET 2 LB ET L2 LT
kD

HLAEVEEASZREMR L LTRESL TWRWES, @EYRBETF T4 R oMo To
TuRRFAE Y EMOFTBARY | FITEZ AP ARETY,

VAT A kot A Y s I/proc/sysvipe/shm 7 7 A VB X O-mA 7> 3 U EFHA LT
ipcs(ENMLTRLZENTEET,
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HHAEY OEE, shmatR)(GEA A E U OFER) EshmdtQ)(GEA A £ U O4EE)IX, HH A
TV ECHEITTAZENARETT, LY ARN =y g EALTCW5EE
A, shmatiZ 7 e ARWE A Y FIRICHAT L2 L2 LET, T0%, FFaisnT
ALY F T EEAALNAEEICR D £9, shmdtiZ 7 v A0 3E 2 € Y 8k S ok
LT EEHFALET, TOME, HH AT HERA~OFAES OWEEZ RV ET,

Ay A= U FEBO RO A ENEREE L. shmetl(2)2 2T L a— L& ffi-> THO 7 a2~
FTAMEEZREET 2 Z ENFAEETT, Lol HENHIBRINSD, b LIET AT AR R
NDENDLETERENEZT o RMMEREDOEE LRV ET, =3I v g 2Eoho
2 XL, shmetlv A7 A a— V&M CHA AT Y @k EOMOEREEZETT 25 2 37
RETT,

7'u & AlEshmbind(2)> AT A2 — L& THOAE U fali~Ia A € U falk %2 31 > FF
A2 EMAEEETT, shmbind> 25 A2 — L OFEMIT TI0H A F Y B A 1/OZE[M~/ A o
Kl 7 arzBRLTLEIN,

WR7 777 2L THEAE Y OFHAERSIZT 5729, shmdefing(l) & FEEALED = —
T4 VT MRk ENET, Zoa—7 4 VT 0 OFAFIRIL Tshmdefiner—7 ¢+ U 7 1 |
T EnTWET, LFEAETYBEROEREHEAEY O—H~ONA v REEHT L7
®. shmconfig(l) &LFEN22—T 4 VT 4 bRk ET, ZO2—FT 4 VT 1 OFAF
JlETX Tshmeonfigz~ > K] TS TWET,

HH A Y OF| A
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Fat AMO AT Y HHIFARERN— R FICIFELET, FioFRL—F 47« V25
LNIZIFET 2% OF ATV EEO 2 =012 FEL E 9,

AF Y OIENBE SN DEN = =— 7 1R S iz el A Y ik & T — 2 G R AMERL
SNOMERH Y EF, FR S =—27 22585 FI133H A U 30+ (shmid) & FREL,
ZHUTKIG T 27 — A SR A RET D, BRI Il ShET, BEOT 2
T AHIRZRMEE LT, ZO#BFIET AT 2ANOED T aw A HFIAFRETT,

FIH ATV EBHICUL TR T =2 fEERIcEEFnE 9,

o HEER—Iviar

o HELYA X

o B AV INRIT (WET AT LD IEFITMA)
o IRRICEMEZFEITLIZPID

o {EEFE DPID

o HBFEEALTWAEERADK
o IBRITHES LT-HFR

o IARIZHI Y BE L 7o IRERE

o  RBICAEE LW
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KPR D IH A€ VST — X G ARshmid_dsOEHRIL, K3-3IRT A U AA—FHET,

X3-3 shmid_ds &0 ER

//7 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_lIpid; /* pid of last operator */
short shm_nattch; /* no. of current attaches */
}:
- /

HAH ATV O T — 2 & Rshmid_dsHOCEFET — Z ME RO EFKIT, <sys/shm.h>~
O ET 7 ANDOPITHY ET,

Z OEEEDshm_permA o\ Z7 7 L— kL Cipec_permZzff 9 Z L ICiEE L T2 &
VY, IPCHERED 7= 1z ipe_permT — Z ISR TH U T, Zivid<sysfipc.h>~y &7 7
ANDHFITHY FT,

shmget(2)3 A7 L a2 — T2 DEFE 2 FAT -

o HLWIEEAE VBTG L, XIST DA A E Y KT — 2GR R L E T
o HUGT2IAAEY FET — A EEERELEF > TWDEFOIRE A E VA F 2K L ET

FIFTEND X A 71, shmgety AT b — LT key BIBOMEIZ L > THRESHLET,

key 1Z3R L7388, & L < IZftok ¥ 7 —F o DI L 0 B L7382+ % 2 & 3 AThE
TY, ftokh 7 —F TR S N TS24 L T E2N— R T 5% — 2R LET, ftok
EHEATZ2ZLT, 22— X —5BSET2 2 ERFHREICARD, SRAAZICHEET LT 7 A
NA~DT 7 EAFIRBTH —~D2—F—D7T 7 AFIHNAREL 2 £, L LR vk
AP AME R ATRE A — AR L7 W RS, ftok 2T 5 2 L 2HELEd, ZodT—
FAILTO LY I ESNET,

key_t ftok( path_name, id)

path_name SIEUIMFOH Lt 7 v ARFIHARETH DMAFD 7 7 A VDI/RALORA K
FRELET, id slIpR7 et A7 V—72MBICKHET 2 XFERELE T, ftokix
B Sh-path_name Lid (CHS< F—2 L ES, ftok I B3 2 B IEftok(3)
DOman~— T OHF TR N E T,

t Lkey 23BEICBEAFEOIA A £ Y ERBIFI2H S TEB 59 shmflg (ZIPC_CREATY 7 7% €

ENTWAES., LW TFIZS AT L « Fa—=ou 7« RTGRA—FEBZINWEETE
BE N AT D EET — 2SR IR S E T,
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77 A4 X—k « ¥—(IPC_PRIVATE) & L CHI LI TV BIEMNE 1 Dkey ZH4ET D72 DM
BIFEL, 774 X— b « T—Z4RESNEZR, FrLvshmid (VAT L« Fa—=27
NI A=BEBZIRORY . FICER SN IE AT Y fH kT — 2 SR e — oS E
9, ipcs(l)2~ 2 Ridshmid 7= Dkey 7 4 —/v Fid&TEr TFRRLET,

b LI Siickey oshmid 28FET % 856, BEFOshmid OEASZSNET, b LBEFEO
shmid Z 3 A BAIENGE . filffl =~ > RIPC_EXCL) 133 27 A= — U S S shmflg
Bl oI EGRE)T S 2 LN AT,

B LWIEE A £ Y SEEAMER S i-Fishmgetz = — /L L= P u & A IrEEMERE L 720 |
ZIUTIE U TxHe T 2 7 — 2 BEERIT b a3, FrAIIER SN D TaetEndHh v
TR, AER SN T o ATFIEREDOEETHDL Z 2R A TRBWTL & W ( lshmetl
VAT A=)V BEBRBLTLIEIY), HE AT Y EEROERFT I TN O DIRIIOBRIE
NR=IvarbikELET,

— BB S ica=—r 7230 A= Y fE T — X SR DMER S D & shmbind, shmetl,
L A U BE(hmop) BRI TRE L 72 0 £97,

shmbind> A7 A z—)LiZ, IOAEY O—EPICHERAE Y FEKEZ AL > RT52 L NARET
T, VAT AT VO THE A E VEEEZ IO ~A v K] B2 a v E2BRBLT
<TZEW,

shmctl(2)> A7 A3 — /WILLFOHETHA AT VUREZ RIS 2 Z L 2FF L ET,

o IH AT VHEMICED DT — X EIROIH(IPC_STAT)

o ILH ATV EBHBENSS—I v a L OEE(PC_SET)

o NG HIH ATV T — A EER LAV —T 4T VAT ALV REEDI
A Y fEg % HIER(PC_RMID)

o ATV EOIHF AT VHEEOE v 7 (SHM_LOCK)

o IHAFTVUMHENOT 1y 7 (SHM_UNLOCK)

shmctly A7 & a3 — L OFEMIE shmetls AT La—v] B7 g 0 EBR LT EZE N,

HH A Y fElEE(shmop)iddid 2 £ VIR OFE A & B ek S hvE§, shmat &
shmdtiZZ 6 OFBIEDK 2 O 7= DIZHM I E 9 (shmat L shmdtsy 27 A 2 — L OFEMIL
lshmat}s L Oshmdty 2 F b —/L) 272 g v ABRBLTLEEWN),

shmdefine(1) & shmconfig(l)=—7 ¢ V7 413G A VEIBRAERR T 5 Z L BNAIEE/R 2 &
WHEETHZEIFEETT, ZhbDa—7 4 V7 4 ICETL®IE THEAE) - 2—7F
4 UTF 4] B arvEBRLTLIEEN,
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shmgetv' A7 A a—)b
shmget(2)i3#H LW ILH A€ Y (IR A2 B E 72 3B RO e A £ V) fEIR A e L E 7,

AKX g Tidshmgety A7 Aa— L EHALE9, XYM ERIZshmget (2)man
—VEZRL TSN, ZOMOHLOEMAEZHAL TS 717 T Al

README.shmget.txtNIZfefit Sz 8o = 2 o h LI

lusr/share/doc/ccur/examples/shmget.c TR} 5 Z & RNATRETT,

B

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

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

EEOLETOAL L IN—FRT 7 A NMT, FRU—F 47 « 2 AF ADJusrlinclude 75 ¢
L7 RUZHY ET,

key_t [Z~ & —7 7 A )L<bits/sys/types.h>D H CTEERZT 5= biltypedeFic L - T
BENTOWET(ZD~Y F—T 7 A )LiI<sysltypes.h>NEHICEENTWET), EFEKT
LtEA”m/XTA:~wb%@éh5%ﬁi key DMEIZXTIET DA A £ U GG
F(shmid) T3 (shmid 1IAZED THEEAEYOFM] €27 va PNTHBHILTHET), &
L7256, SMERA Hermoll RO BRI 2 51 H W DR E S, -1 PESNET,

HH AE Y F— ZREEEICHST B8 Lushmid (3L FOSEIZI>THEMS T 5B A ITER
EnET,

e key 28 IPC_PRIVATE
o IF ATV F—HIEEMRICKHRT Dshmid 23 FFE L 72\ key, 7>oshmflg & IPC_CREAT®D
B E v T e

shmflg fEDOF A G

o filila~r N(ZZ7)
o HESN—Iviar

fil#l =z~ R o UOERINTZERTY, ULTOflH =~ Fidshmgety 27 L= —
SV &S, <syslipc.h>~v &' —7 7 4 VNIRICE £ B <bitslipc.h>~y & —7 7 A )L
NICERIN TN ET,

IPC_CREAT FLnET A N ERRT Dol nEd, b LEAShZ
WA, shmgetidkey [ZxHET 287 A2 holgH, 77 8 A#
Ta)ﬁﬁwu\ BT A b uﬁﬁﬁv JINTRNT k’%ﬁ%ﬁf Ljﬁﬂq

IPC_EXCL IPC_CREAT & —#DfE AL, & Shizkey ICHIST HHH A E
VBT DBEICFEL TWASA, ZOVATAa— )V EITT —%
BIERZ LET, ZHUTH Lu(2=—7 R)iBIF %2320 B D 72 h
STERHZZT 72 B2 T LEI TN T BB REFHT-DIZ
VETT,
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N—=I v va BEia—WY— IV —7, ZOMOTZDIZHEARY [EEALEEZEREL
F9,
FI-AIARN R BENR—I v g vy a— FOGHEM TR IEIEL T LET,

K32 FEAEVBEASA—-Iyvay - a—F

BENA—I v gy SHEERUE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

WAL, BELETHEESR—I vy a L OFEDICSERIEZEMS L<IEE v FEALOH
XL > CTERESET, 2, b L [Readby User] & [Read/Write by Others] % Bk
Sni=A. 22— KOfEIZ00406 (004004-00006) & 72 ¥ F9°, <sys/shm.h>DHZH 5 EHK
SHM_R&ESHM WA E DI DICHAEE NR—I v a VEERT DEDIHEMTH 2 L
MATRETY,

shmfly fEiZ. 7T 7 AFR E8HERDEAFENS—I v g MEE —FEIHEH L TRIHRICRET 2 =
LSHRETY S, M

shmid
shmid

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

= shmget (key, size, (IPC_CREAT | IPC_EXCL | 0400));

LT OfEIE<sys/shmh>OF TERINTHWET, TNOHOEEBZ 5 & FICIIROFRRE &
Y ET,

SHMMNI WO THFIH AR 2 =— 7 223605 A £ U fEHI (shmids) o e K%k
SHMMIN B NER A E Y iR A X
SHMMAX R A E Y ik A X
SHMALL EREFGAEY - X—=TH

HH AT VHIREDO ) 2 MILLTFOA T a v offiflic L Vipes(l)a~> RTERET S Z &
NEEETY, ZEMIIman—Y 2B L T E &V,

ipcs -m -l

FEDOBE T 27 — Z EIEROYIHEE L ORED = T — &I DV CTikshmget(2) dman-<
—UEZRLTIEEN,
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shmctl>> X A a—)v

shmctl(2)iT A A€ U EIROFIEEAEL FAT T 27 OIEH SN E T,
At arTiIshmetly AT Aa— L EFA LET, S OISR ERIZshmetl(2)dman
NR=UEZRL TS, ZOMROHLOFEHAZGIALTCWE 7' r 7 T AT,

README.shmctltxtiZfeflt Sz < o= X o b LIk
lusr/share/doc/ccur/examples/shmctl.c TR} 5 Z L RNAHETT,

B

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

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

FEROETODA I N— R 77 A NF, F_X—F 4 7« AT ADlusrlincludey 7 F ¢
L7 RUWZHY FT,

shmctls 27 Ao — VZIEFKR T T, FHLUST-1o8HEE2 K L £,

shmid Z#dshmgets A7 L3 — % ffi o THER S 72 B2 A CIE R WEEE G2 vt
R EHA,

cmd BIEIILLTFOMEOWT AN E R 5,
IPC_STAT FBE SH7zshmid (xS T 5T — X #EER, KA > Zbuf 12X ->T

LRSS a—Y—AEVEMOT - EEROGFT 2 G AT
—Z AEWAR L ET, [Read) FFal3sbZ T,

IPC_SET R S fzicshmid XIS 3 2 H 82— —IDE 7 L—7ID, /3—
Iy va VBEERELET.

IPC_RMID FEE & fzshmid &I ZNUSHIET 57 — 2 &R A HIR L %
T

SHM_LOCK HAEAEVEEORAT v P H#EET, 2—F—iTa v 7 BERIC

Tpolcth, HHETDHIELEEETLZEOR—VE 74—V T HHE
NHDET, 7RI OREEFITT HZOICA— N —a2—F
H L < IZCAP_IPC_LOCKHEIRZFf» TWAMENRH D £7,

SHM_UNLOCK AEUNLIHFEATVERE T > a7 LET, TrERAZIOR
VEZ2 EITT DT DICA——a—H 4 L < IZCAP_IPC_LOCKHERR
RO TWDOMENRDY 7,
NOTE

msgctl(2) % — & ZZIPC_INFO, SHM_STAT, SHM_INFO= <> F ¥
A—=hrLET, L2L, Zhbna<r Fidipes()2—7 1 VT 4
THHATH-ORTICERENRTWADT, Zhbnawy RiZown
TOMFILH Y THA,
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IPC_SETE72iZIPC_RMIDHilfHl o~ o REFATT D72, 7t ATLL N D&M 1L L
L TWRITFIERD 8 A,

o  H%ZROWNERD L —HF —IDZFTH
o  4%172:CREATOR®D . —H#—IDZFTH
° X‘—‘/\D‘—‘:L‘—‘")j:‘—‘

e CAP_SYS ADMINZ —/SE U T ¢ ZiTA

G A U fEIE, -m shmidGEF A € U S ) & 72 12-M shmkey (b 9~ 2 SEI% D % —) A
Tva VEREICL Diperm(8) 2w ROFIHTHIBRES N A FEEME D H D Z LICEE LT
EW, Zoa<wy REHEAT S0, e XZIPC_RMID #l#lo~ 2 FOETICHEE 2
20 L UHERZFFS TVWOIRERHY ET, Z0a~vy ROMMAICBE L THER2FERIT
ipcrm(8)®man¥— T A SMM L TL 72& 0,

HH A E Y FERZ IO~ ALV K

shmgetDF| A

3-22

RedHawk LinuxiZdtA A € U 8 2 1/OZE M D —EFIT /A R+ 5 Z LRARETY, 975
TEOOFNEZLLT L7220 £97,

1. A ) R ER (shmget(2)).

2. PCIBARZF x» + L—F &Ml ] L CUOREDWELT N L 2 2 Bif5

3. FEEZEIOAE Y IZ/31 » K(shmbind(2)).

4.  fHEE 2 —F—OEET ML AZERICH G (shmat(2)).

a< 2 RL~ULT, shmeonfig(l)=—7 ¢ U 7 ¢ 1338 2 & U ERAER L C. Tz

AEFYASANAL U RTLDIHEHTH I ENAERTT, ML HFAE) c2—7 4V F
41 B aEBZRLTIIES N,

shmatEshmdtO T AT Lha—LE2HHTL 28Ik, HEAT Y ERE 22— —DRAAE
7 RUAEMEORAB I OGN ATREL 7D 9, TNHD VAT La— Lo HTIAIX
lshmatds L Oshmdts 257 Lz —/L | OFTHA I TWVET,

shmget(2)> A7 L2 —/WIHE A€ U SEIREZER T 2 7 DICR YIS EvE T, O
LOEFERTIZE > T, size /A b 2T Y A ER S, RO TN RSLE
3,

OZERNZ /XA v R LTZH, fEIk DY 1 XIFZPCIBARAF ¥ o « L—F L 2 H L THRET D
Z LNAEETY, (bar_scan_open(3)ZBML T ZEW)

shmgetDf ICE+ 5 £ ToOFERIT Tshmgets 2T Lz —)L ) O TSN ET,
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HH A E Y FEE A ER 2%, shmbind(2)2 25 & 21— )L & {fi > TIHOZER D —FRIT F N % /3 A
VRTDZENERETY, ZORUH L%, b— FEIZCAP_SYS RAWIODHEIR & 5 - T
WARENSHHZ LITEE L TLIEEN,

shmbindiZHxM D 7' 1 & AREIBA~FEAT DRNFREEIN DI HERH Y £, ZOH%,
shmat() &I L CHEIk~FES T 5720, MOH LT v AOEET KL AEMEYIET L
AZEMO—FIZ~ > B T EMRN/ER L ET,

VOZEMD—X, ZOBMET L AR LOWH Sz 3tFm A E Y kO A XL - TERH
ENFET, BBRT RLRAER—Y - "y Z ) ERICHIZ 2 0 ER’H Y £3, gAY
FEI DY A XiZshmgetDIEOH LI Ssize SIIC L v sz S ET, b L102451 |k
OIF AT Y fEEEER L, B2 X, BAEAALE0x2000000 (161543 R) THFE A € U OO—FHfi~
WAV FLEWEE, WP AT Y OBEREIE A U ALE0x20000007 50x2000BFF 2 & ¢ =
Lz £,

TNRAAHOHET KU RZ VAT ANON— R = T EENFRETED DL AREERH 5 =
LIZTEBLTLEE D, MEIZT NN, ZAEBRTH1-DICHWHT KL A%PCIBAR A% v

N—F v flio THRET 208N H Y £9, bar_scan_open@)Pman~<— V%S L T 72
AN

shmbind Z MO T 7 OIZHE & SPLHERRIZEL T DO &30 T,
int shmbind(int shmid, unsigned long paddr)

S TOL S ITERSNET

shmid MEEAE Y O—ER~A 2 R LImWE A £ U EE OB+
paddr BELEEFE ATV EEE A FLEWAT Y OBEHIT KL
A

shmati XL RshmdtT A5 A a—)u

HEHE A VRIEO T AT L a—/bshmat &shmdtid, IFOH Lt 7 a2 A0 7T R L AZE/~
HHAEYFEIROEERB L ONEEE T 7D I ET,

At iishmateshmdtd s 25 Aa— L &2HALET, BERL3EM2E R
shmop(2Q)®man~<—T 2B L TL7Z 3V, ZNHLOMNRHLOMERZHH LTS 7 a s
Z 5. README.shmop.txtPIZIEfft SN < o= A v b &4k
lusr/share/doc/ccur/examples/shmop.c TR DI} 5 Z & NA[EETT,

S

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

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

FEROETDOAL Y INL—RTZ 7 AN, T —F 17 « 2T ADlusrlinclude 7 «
L7 RUIZHY F9,
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HH AV EROES

shmat> A7 A2 —/Lidshmid THREINTZHFOHL T e AD7 KL AZEMIZIEFE AT
A LET, ZHISTFIIORAS 2 EEKLET, EFEKT TEOMIEITrE AN
HHE AV HEBICHEG SN TVWAEAETYOT RLAICRY  RIEIEN-1E 20 £7,

shmid B1EUIA D2 & TIT R WEBEE CRITERY 8 A, ZhiTaiRoshmgety 27 A
a— a2 ffio THERENTWARBERH Y £7,

shmaddr 5%tz shmaty A7 A a— L ~ETEIZEae  LZa—P—BELT5 2 LnA]
BETT, bLENBRErORAE, AL —TF 4 7 « VAT NIIEF ATV HEEBHEE SN
57 RLAZEROET, b LENRZ—V—HREOHLE., TOT7 RLAFTa /7207 K
VAZEBNOE 72 _R—=VERT FLATHALERH Y 3, LIFICHAKLT RLAD
FHEFIRLET,

0xc00c0000

0xc00e0000

0xc0100000
0xc0120000

FR—T 4T« VAT ANT FUAZBRLEI EE2FA[THZ L I3BMEELZ R EXEF
j‘o

shmflg 5[%#ziZshmats 25 4 =z —/L~SHM_RND(H] ¥ # T)R°SHM_RDONLY (545 v &)
TS T EETEOIERESNET,

IHH A Y \EBROSBE

shmdty A7 A a—) VI Lot 7 r 2 A0 bshmaddr (I X VEEESNTZT RLAIZH D
HHE AT VERESHELET, ZHITEFRKT T, TS T-1OBEEERLET,
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HEREY +2—F 4 VT4

RedHawk Linuxid3f A € VB OFIR 2B FH T 52002 —T 4 V7 ¢ R L E T,
shmdefine(l)=—7 1 V7 1 xR 7 0w ARMEH T 5150 EOIH A £ U Gk A 1ER T 5
T EWAEETY, shmeonfig(l)=~ > NiFdeA A€ Y A ER L, $ELAE Y O—EF~N
AV RTDHZENRARRTT, ZNoD2—T 4 VT (I XZOHDEI v a  THPILET,

shmdefinex—7 4 V7 4

shmdefinex—7 4 U7 4 13— OHRER 7o AREE AT Y OFHEED T H7T20OICK
FrEVE LT, BIZ120 Lo AT VHEEEZMEIT 228070 7T 6083bh o724 LT
b 1ER T 2—T 4 VT 4 ZIFOHET Z L AMETY, shmdefineld ) —% « 7Y =7
Fe Z7ANN) I FTEMBEDOHLA T2 b 77 ANEERTLED, Voo T5
PARTIZ MO T BN B D £77,

RedHawk Linux> A7 & L T3IT9 5 7 v 27 F A HiZshmdefinelZBIfEGNU C, Fortran, Ada=
234 F(gce, g77 GNAT) TEMEL £7,

Z0a2—7 4 VT 0 OB T HEEMIIL. Quick Reference for shmdefine (3L 50898010) &
shmdefine(1)®man~<—Y &ML T 2 &0y,

shmconfiga~<~> F

shmconfig(l) =~ > RIZRED T —ICx T 2 A€ U EHEKA R L, FENOAE Y O—
HAMERICASA Y RT2ZE2XBLET,

gy RO
lusr/bin/shmconfig -i DEVSTR
/usr/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}

H AV FEEAEID Y THNUMARZEY « AU —IZBTHERICOVNTE, 10 E T
shmconfig(1)®man<—T %2R L T 72 &0,

F 7 a FHEIZTHAL TWET,
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#3-3shmconfig(l) I~ KoZFva 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

DLF CHERL SN ADEVSTR 12% v F L TNAEKTF A
AR LEOF ATV HEBICET 2 1EH A

vendor_id:device_id

—bindZ A2 L&iIcsEb 4, DEVSTR Lof
WIZE L TlE-bindZZB WL T 7E &V,

HAFE A~ A RT 572012 A F U NOIOREE %
B E LE9, BARSTR IZLL F CHERL ENLE T,

vendor_id:device_id:bar_no[:dev_no]

vendor_id & device id (FNN— R =7 « T34 2%
FE L, BE2OD1I6ER DML = v TR - THE
L ¥ 9 (%1 8086:100f), > F—D~v==T /b,
lusr/share/hwdatal/pci.ids, Ispci-ns & 9 BG4 2
ZEWARETT, T HDIDEIEET HHE, HEHE
“0x” ZWEEE LE (5] 0x8086:0x100f), ko> [,
Al #BRL TSN,

bar_no (334> R4 B A VHEEERELET, =
DOEEFGT D702 A7 a &AL E4(H
771%“Region bar_no: Memory at ...” &£ R S ET),
A VIR 2N T D ERARETT,

dev no IHEE., XX —IDET A RIDR~v v F L
TV EHOR— P Z#HIT 272D 72T IC BT
T, ZOEERET LA Ty a v EERLE
I (H /713 “Logical device: dev_no:”& FRr &£ 7)),

ZOXTvarEHEATLEOIC—Y—F
CAP_SYS_RAWIOHEIRZ > TWAHMERH D F
—a—o

INA TR DY A RE4RE L E T, --bindIZHET
172K T4 MIAETDOAEY FEKTT,
A2 AV RS 2%FUOAE Y O—EROBET K
L AL LTADDR ¥ ELET, 2047 a14E
FEIEESNFE L7-DT, —-bindxfFHL TSN, =
DOAT v arEHEAT A Ol —F—1T
CAP_SYS_RAWIOHERRZ > TWAMERH D F
ﬁ—o
HEAEVERTAEOR A V4 ERELE
ﬁ—o

I A~D T N—TT 7 v A &WHAT 5 7 NV— T4 F
ZHRELET,

HEH AT Y E@EEA~DOT 7 B R EEHT D=3 v
arDky h&ELTmode ZEELET, = v
2 VERETHIDICSEREF AT ILERH D F
ﬁ—o
FIRFRERRF 7 a v EEAFIEICHOWTHA L X
ﬁ—o

a<w L RONR— g U EAIFELET,
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lprock/sys7 7 ANV AT NIZDa~vy REFHT DI~ FENTHWDMNENRD
DET,

SHEIC L VIRESNZEIEO YA X, TIICRESINDIT =X A XL —HLTWD
VERHD ZEIZEET D ZEFEETYT, b LshmdefineMEA STV 254, fEiKO
YA RFEEAETV O THDLEESINTVDIEEDOT A XL —EH L TWDILERD Y
FT, LV RERV A XOHEETHLHEE L 9 (shmdefinelZ B3 2 #HiZ, Tshmdefine=~—
TAVT 4] EBRLTIEIWD),

2= =L TN —TCBEET SR AR L, T RAERIET SN~ v VERET
H7DIT-U,-g, - mA T a VEBETHIEEEAMELET, b LEESNATWARWES, #
WoOF 730 FO2—HF—IDB LI/ NA—FIDIZFN O DOFAE T, T 74/ FOFE— R
0644 T,

key SIBUIHA A€V SIAIC— =S8R L7ilkBl A2 R LET, OBl ri3EHs L
SEEBFET 7 AN EBRT DIBHER R ANZALTRE T 5 2 ENARETT, ~ALAHI RSN
5, ftok(key,0)iFshmget(2Q)a— 1L Di=dIZF— LB /RT7 A= L LTHEAINE
R

—-tmpfs=FNAME / -t FNAME (3% — Db v (Ztmpfs7 7 A LT AT LD T 7 A VAR EFRE
THEDIHERTEZ ENAEETT, -u,-g, mA 7T a I ZOFEED T 7 A VEMEERTE
HLIFERTD72OIMEHT D2 EAFEETT,

shmeconfigBFAT SN DK, NEHOT — 2k L g A€ U ki3 E ShizF—icxf L
TERRE A, b L-pA 7y a v NMERESNISA. 50 AE U HEERIZI0 A £ Y OifEd 5
WA v RanET,

shmconfig CIER SN/ IE A EV EIRA~OT 7 8 AT 5720, 7 uk AFHEEOHH] T %
B39 5 7o IRk AICshmgetQ) & MFONMH TN H D 37, Z OB T 1X36F A £ U i85 %
BET MDY AT L a—)LCTREICRY £, shmgetDEERIZEL FD L B0 T,

int shmget(key, size, 0)

key DfElZshmconfig THE &uizkey DMEIZ L > TIESNET, b Lkey DR -
356, T OEKIIshmget DFFONM L Tkey ICHRESNDLERH Y £97, b Lkey DOfEAN

PRAZFRIZ S T84, shmgetD IR L Tkey IZHE L7z S AL PR HE-D < BBl % g4
L1 DITRHNftok T N —F U EFFOHTHERH Y £3, NALAHNLF—~EET 5 &
Z|Zshmconfigiid 73 E 2 Oftok ZEONE T 728, flokDFEOH LICE T id 5150 fEiz €
D THLIMNENDDLZ LICHEETH I ENEETY, size OfEIIshmconfigD-s5|HTHEE

Lo M EFELLLTHRERD Y £9, HH ATV FIESBECER SN2/, Ero

flixflag 513k LCHRESHET,

shmgetiZB4 54 _XTOEHRIT Ishmgets 27 La—/L] ZBBLTL ZEW, ftokdffi
FiEZHOWTiE, THAEAE Y ORM] &ftok(B)DOman—Y BB LT E &, Zo—nx
e UY=L LTS B 720~ v B U 7 S A€ D OfEk & (B 2 I,
shmconfig Z FEOM 372 I fetelinit.dT ¢ L7 b U Ndshmeonfig 2 7 U 7" b ~T %8009
LZEICEVERATHALER LA LNVERA, £HTHZET, EMRATrEAREN
AT OB ESLRNCIPCY — 2 TT 5 2 L3 rEE L 720 | 37 v & A3 I O
DB LR DENCHEAE AT VIR EMERA T YV MDA REFLT D Z LR WREL 720 F
To UTOBID X 57472 BIML T ZEW,

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

ZORARTIE, RCIM EOHEE X £V fEIk % Ispci(8)ff - THERR L. A A€ U fEl~ 1

RLET, IspcizfiHT 5703 — FTHIMERH L Z EITERLTIEIN, L
Jb— MERZ FE> TGS, Jusr/share/hwdata/pei.ids & i CT /3 A A4 FR(RCIM) % 14

T ENARET, IDDEIER U —[T A ZDFERO LN T SINE T, 228 LT /3o
AIDMRE—FTSA AL LTHEFESINTWDRE, ENEFRT 02RO D72DICFIFEI N

#-device_id Tshmconfig -iZEfTL £ 7,

1. RCIMA— Kobus:slot.func B+ % R4 :

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

2. vendor_id:device_id FH5 &SI 572 DIZRCIMABAFE2EH L ET -

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

3. ZOTNAAORAEY A R £, Ispcitdvendor_id:device_id O & #25H7E” 0x”
7¢ L O 161EHIE X (1542:9260) T LE T4, shmeonfigi~~— R 571
(0X1542:0x9260) & 455 & §°% = L IZTERE LT 280,

# shmconfig -i 0x1542:0x9260

Region 0: Memory at f8d04000 (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 f8d00000 (non-prefetchable) [size=16384]
/proc/bus/pci0/busl13/dev6/fn0/bar2

4. RCIMAE DV fHl#H2~ A > FLET .
# shmconfig -b 0x1542:0x9260:2 -m 0644 -u me -g mygroup 42

5. VAT A EOIPCHA AT Y fHEkZMZE L E T, physaddrid/ A > RLZWET RLA
Z#£ L, Eo AT v F3Dshmeonfig —ia~> ik hEanz7 RL & & —£4
HTEICEFEELTIEE,

# cat /proc/sysvipc/shm

key shmid perms size cpid 1pid 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—Y T

AKECTlZRedHawk Linux> A7 A FICB T AT ot R « 25TV a— U v 7V OMEEZIRILLE
T, FOLEHITTBER  AF TV a—TFNRIZFITTEHI 0 BRAEZRETHONEHHAL,
POSIXAZ P a—U v« R o — L BELREEATZHLET,

RedHawk Linux OSOH T, A4 ¥ a2 — L ARERFEIXFIC e A TY, AFPa—Y 7
BREL A Pa— v F « B — 37T BB RAORETT, VAT A AT a—F 37
O ANFEITSINARICRE L E T, TR T A—F, Yot 2AoME, 2—F—%
RICE SO TEREA R L, CPUNT EERFE D Y TAHIDIZ D OB L [EEEC
CPUT 7 4 =T 4 ZEHLET,

A a—FFAODBRR DAV a— ) T R — 1DFIEI VT 4 AN ak R
FH(SCHED_OTHER), 1233w 7 75 v RTCPUIZEMEZMT S 7T a2 M
(SCHED_RATCH)., 203U T NAEZA L« 7T F U r—a o AICEEEEERY o —
(SCHED_FIFO & SCHED RR)Z#EM:LET, ZHHDORY > —id, 4-32—VD (2 Y a—
Yo Z - RY—] 7 THEABPHHENLTWET,

FIZFNETIE, A5V a—F 138 A b =T V2« RY 2 —DSCHED OTHERA V£
9, SCHED_OTHERKR Y ¥ —OH D7 rtw Rkt L, A7 0t ATIIEIL 72 A R
CPUEFHEI T o A IFEN T AN —Ty FERML LIS LT, A7V a—F135ET
AR T m T A DB E 2B EEL £,

EEBLERA Y a— 7137 u A e REICHIOELELZRET D Z ENAHETT,
ATV a— T IEEEREA Y a—) 7 R —E T AT o ADOBEEER L
TEHELERA, HIZMMOT o ANFATAETH D E LTH, KbEW ) TLZ A AEE
BT v R TFICEITRERCPUR E CICHEIR LE T, /- T, RESNL WS et
AICILIIE CCT e ADRBES 5 IR IEEE T 7 ) 7 — 3 a VITHRET D 2 LAV ATHE
<Y,

VT NEADERREVLELE LWV AT ABRETIX, T 74NV DAY 2—F OREF+
SICHERE L, EEEEE T A IME L IRERA, UL, UTAFA L - TT Y r—
varh LITEME 2 A IV I REE RO T Y r— a v O DI EEBE S a R
ZNET VT A NIRRT TV r— a3 COBERBESND Z L B RFET DM DI E T,
RWEOT a7 T APIEFIIT Y —I = AT 1 v 7 IRINERE 2 Bk T 2 85, EEEILEA S
Va—r T R —EFEHTIVNERNDY, b T X —I=RAT 4 v I IRINENYER
HAT XL LI EREEBID 50 ERH Y T,

IEEE#I#1003.1bIC S v AT Aa——HiF, 7o RAORFVa—U 7 - R —5F
JFOELRE~DEA VI NT 7R 2R LEST, 2OV ATLa—L—HiZEFEENTWH
ZDE, TuvARNAr Y a—) 7 R —BIOEREZREL LIIRETLHZ &
AT AV AT AT =)L T, EDRT P a—Y 7 « R Y —(CBEd D85 O f)
s BREEBREL, 97 FEREV(SCHED RR) * 247 Y a—1 7 « R S — |2 HESNT
ATV a—VENTZT AR ADZA L 7 X LNERE,
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run(l)=z<> ROFHICE Y, < K LOLTFRv ARy P a—) 07 R Y —L
BREEZEET DL ENARERDET, VAT La—iruna~y RIRNERD -
DOFIHL b b EHRIABETRBEINTHET,

TR« AT a—5OEBEFE

4-2

BIA-U AT ¥ 2 —T OFEFIEZ R L ET,

X4-1 A7 Pa—7

User Global Scheduling Policy-Specific Scheduler Process
Priority Priarity Order Priarities Policies Queues
Highest First
oo 1 Fixed
- A Priorities O——D
. SCHED_FIFO ) Fixed Pricrity
and ) Processes

SCHED_RR

Time-Sharing
Priorities
Time-Sharing
Processes

—0-O

SCHED_OTHER

(p... Eg(p.

[4] 138
Lowest Last

To APEREN SR, RY —DHPFANTAr 2= 7 - R o— L EEEZET
A Ta—= 7 e RIG A= EMKLET, T 74/ O TIE, 7r® AT
SCHED OTHERKRV v —TAF YV a—LENTE A L =T Y7 - Fukx e LTHIBL
4, PO AREEEEERY O —TELL 27 Va2 — L EN5-0I10iE, o—F—3k
N AT ha—nt LiZrun(l)a <> R0 L TITbNAXNERH Y 3,

Tu AOEREEBRET DM, 7 u & A iE“User Priority(=— ¥ — L EY 2R ELET, 2
o —F—REEOEIE AT B9 & IO 3 sched_getparam(2)iZ & » T S
NHERETHLHY £, BEIARERT ) r— a VI ED A Va—Y 7 « RKY v
—H DA BB DL & {35 7= ®iZsched_get_priority_min() &
sched_get_priority_max()DA v ¥ —7 = —A&HRTHILERNH Y £, 2 —VF—BLE
Dffi(sched_priority)i3& et X &Y Y CToET, SCHED OTHERY 2t A |X0D =
— P —ERENE Y M THEN ST T, SCHED_FIFO& SCHED RR7 1t A 1314259904
AN D 2 — P AR > T ET,

ALY 2 — 3R U > — A S (Policy-Specific Priorities) 7> 5 7 = — /L 5E E (Global
Priorities) ~A 7 Yo — U v V&2 ZEH LET, 7 uo— VUL — VNI Tl S D
Ay Ta—=) 7 RY—DETY, ArYa—J3RIAEND KT 0 — VB EOH
CX L CEATRER Y A0 B &2 RFF LEJ . SCHED_OTHERA S ¥ a—1 v 7 - &K Y
VIS T D40 D T = s AV 2 — ) TR T, EEEEEA Y2 - v
2+ R Y 2 —(SCHED_RR & SCHED_FIFO)IZxt i3 H99E D /' m— 3L « R a—Y U T
FefE, ATV a—TZ3ZETEHRVRbEWN T r—UERED Y X AL T, BIEDCPU
ETHEITTHDICEDY A NDEBEHDO T m AL BOE T,



TR R Ry —

A a—) 7 R —F, VA MNNOTaEARnTay 7 E&N5b LXE/TAREL
RBEE, URANNT—P—EBLEL T ADMMIENE LW rE 2D Y 2 h~ffiA
ENBHE T AZONTIRELET,

FEEELE T 2 ANRRFECPUTT CIZFEITAIRETH LT, M2y =T VT - T rtk
ANZDOCPULTETTHZ LIEH Y THA,

—EA Y a—TFNCPU~NT B RAEEY T2, T RIEDF AL - T F U FLE
WIS, RV —=TFF5, BERETO R LV T oy s b LK EFV T FENDET
EITEINET,

ps(l) &top(AN &V FoR SN AL IINEH CHE SNl Co—F — TR E SN Bk
ERIBENICKIT 57200 THDH T EIZEBE LT &0,

AR a—Y T e RY —

LinuxiZ 7 2B R &2 A7V a—LT5HEZHIETAIAY Y 2 —U 7 « RY > — %2 5FHTE

HFLET:
SCHED_FIFO Ty—ANAY s T7—AFTUKFIFO) « A7V a—Y 7 « R —
SCHED_RR SULRBEVRR) AV a—V s - K v—

SCHED OTHER T 74N DX A LY =T Vo « AT a—) o7 «RKY —
SCHED_BATCH MWk D Y a 752 L0 BE<EfESE 5
SCHED_IDLE CPUMNRT A FIVIREE TIE R W FAT

T7r—ARf v+ T7—ART Tk « 27 P 2—Y J(SCHED_FIFO)

SCHED_FIFOIZ0 L W M\ — W — B ECORE AT 2 Z E N AEETT, Ziut
SCHED_FIFO” =& AR FATRIGE & 72 o 7o ff, BITEFEITH D LD K 5 72SCHED_OTHER Y =
CATHS THHFICAEIC TV =7 52 2EWLET, SCHED_FIFOIZZ A &+ A
FA LT DRI A 2= DT NI XLTYT, SCHED_FIFOESEE T2 Y
Va—EnzratAicx L, ROALV—AREAINET  mELEOMO e AT
V=27 N EN72SCHED_FIFO B A [IZDBEIEY A hORFHICE TV, £ TOEEL
ETREARFRT 7y 7 SNEHECIZFEITEZHRMLES, SCHED_FIFO” 1 & X337
AHEE 2o 7o, ZOEBEEY A hORBRICHASNET, b LETAREThH>T2HA.
sched_setscheduler(2) % L < i¥sched_setparam(2)OFFONM LiZ Y & D& #%ZJRBICH HPID
\Z—%+ 2SCHED_FIFO" mtE X &l L E 79, sched_yield(2)&Z MO T 7 m& X T£D
BEEY A NORGBRBAESIVET, TOMDA XY NI —F —E BN LS TR
27 AFELY A NOHF TSCHED FIFOBRE TAr Va— /L EN7 A IBE L
FH¥ A, SCHED FIFO ¥ 2%, WOERICL YV T uy s EELEES v L7 =
U7 k. sched_yieldZMFONHTETCEITINET,
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Sy Ruebty .« 25TV a2—Y 7 (SCHED_RR)

SCHED_RRI{ISCHED_FIFOD HfliZ2YLiRHERE CTT, K7 0B A X XA L - 7 4 X A% K
FREE > CERITT D Z EBRHFATENTND Z & ZBRWTIE, FROSCHED FIFO4 TH
SCHED RRIZEMA &M E9., & LSCHED RRZ 1 ANEHAERI /0 LITZ A b s 7 4
ALY RESFETLTCWDGEE, ZOEEEY X NORBRAEEISNET, SELE T =
TR TV T REN, FOBRIT I av AL LTHEITEHBTHSCHED RR7 & %
i, BIVETONEZEDOT I Ra Yy DF A L 70 Z BEHFEWVEILTICKRT LET,
A I 7 F B ADORESIsched_r_get_interval(2) Tl Y H9 Z L NAHRETT, XA A -
I x B LDRESIISCHED RRA Va—Y 7 « RV —TRFYVa—) 7 E8nhi=7n
TR T DT A AMEICEBINE T, @NTA RMEIIRERYA L 7+ FLEEHD
BTHNET,

BALY =T Y VS« AP a—1 7 (SCHED_OTHER)

SCHED_OTHERIZ=— W —5E0CTHOAEH T2 Z & N FEE T, SCHED_OTHERIZFFHI 72
UTNEA L A=A D2—F—BRELLEL L a2 TOTrEREXRETEH—
W B A D =T VT DR 2—T « RY —TF, Efr&hb ek, VAL

DTS THRE SN DB R ELE IS 2—F—ELE0D Y A MpbBIENE T, B
RIESEE I T A %« LoUl(nice(2) b L < Idsetpriority(2)> 2T A a—LIZ LW RESNE

INCEESNTEY, FTARERE T OB ADE A b+ 7 5 2 F LD DITHR S ETH,

AT a—F X ETEREEEINET, ZHUEETOSCHED_OTHERY 1 & A TAF/2
WATRRFE L £9, BI2E, VOBMEDFITICE Y e AR SN A TR T v v 79 5 E%
LWV o XS T OMOBERGEZE L ET,

Ny« 27 Y 2—1 7 (SCHED_BATCH)

SCHED_BATCHIZEHMESEEOTORM T2 Z EWAMRETY, ZORY »—IZAFD(F A
AEIZ IS BB EIR LT e A% A7 Y 2 —/L 3 HSCHED_OTHERIZHE{EI L T\
F£97, EVWIISCHED BATCHIZ 7 & ANCPUILAM AT A HD & A7 Y 2 —F NI
ETDHI LT, TORE, A7V —J 13 88T 2EECH L NS RAFVa—1 v
J e NPT 4 BT HOT, 20TV RIRATVa—T U TOREICBNTD LGE
EhET,

SCHED_BATCHIZ T A A% T iF 72 < W GE USMIIERFER O AR, BLOBEMNDH D X
AZBICWHREICRH AR TV T a v B ERITIENRNWT X —I=AT 4 v IR
o= e WY =R AR L CTER T,

IEERER Y 2—Y > 7 (SCHED_IDLE)
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SCHED _IDLEIZEFHMESCEE RO TORF AT D Z EMAEETI (T AD T A AEIZZ DR
Uo—IZITe 8 L),

AR Y 2 — 1T IR E (SCHED_OTHER % L < 13SCHED_BATCHR U 3 —TJ A AfEM
+1LL F)TEATH DY a THRHRTT,



TR R Ry —

PEREM B D 7= D Fr X
BIEEREHE

WO 7 a2 — RIFBIED 7 vt A %600 [E EH#EE TCSCHED RREEBILEAr Y o —
Yo7« RY—IZRELET, POSIXAZ P a—1 7 « —F NI T HIERITAZD
[Tt R AV a—) T A BZ—Tx2—RA] B a 28R LTLIEEN,

#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 RBN—F

FEBEEASa—Y v« R —DIDIC A Va— L ENT-7akt xiE, V7 FIRQ
RFAT Ly MIHEETLABL Y bEmWEEEICE FTonET, ZhboBiALL
—F NI E X HNTZCPU L TIATLIZHI D iAB A —F Db ITEEERIT LT, EE
DEN IAFN—F NFIN— R = TEDIAB L~V TEITSN, (BAEERERAF2—T v
Z e BV —DIDIC ATV a— ST a2 % ET)CPU LOATOMRICT ) =7k
LET, LiINUXDT /S R« RTAAMERFIL, T35 AREID AL EZ NV RS LR
SHDLTEDIZT A ALDORY B IZERINHEFEEZ /B TEITT LI L Z28EFHLE
Ty THRA R« RTANRET AL ABDIABN—F NBEHET DIEEORE D 20T 5720
DEVIAHA T =X LDOLOE LT 5 Z L8R E T, BEELE 22 IZTN50%
ABN—F L0 EOEBEETETENTVAEZD, ZOE ) IALMEEXECELE ot
AWEND AN —F B AN D HR/NROY v 4 —BEGLZ L NARERVET, T
NA A RTANR=DEN IABN—F AT DFMRHERICOVTEL T34 X FIA
RN BEBRL TSN,

SCHED_FIFO vs SCHED_RR

2ODEEBREA P a—Y 7 « RY =32 OWENRLE THETEY ., JREDEKETT
F—OEETENELE7, SCHED RRISFRE A TR DX A L+ V4 X LEFIHLTH
HRNCHEA L - T A ZLEFEN SR, b LEEEEER 72— 7 - K v—nl
DOFBEIEEEDE UWEITRIRERRIED 7 1 ARGEET A4, 7 12t RIXCPUL i
THRETTHLIEEZRADIENEETT, b LEEEOELWFETHRERRED Y 0k
ANENGE . A7 Y 2 —F 134 WOSCHED_RRY 11 & A3 % DCPU_E THEAT /2 B i B
FTETEATHVGT, A—7 2 ANFITODICHERIRIND Z LN ELET,

ZhiE, EKFECAT Y a—Y » FTREEICTEREBLEEAr Pa—) 7 « KY —D1>

WAV a— NV INTEETRO 7 ot ANEEFET 54A. SCHED_FIFO & SCHED_RRT
AV a— )L E N a e AR OE NN TH DI EEBEWRLET,
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ZO%A. SCHED_RRIZZ mERIZHID U ToHNIZFA L - 7 4 2 Z LTHEVCPUZ AT
HZlEZENLOTa R ACHALETS, o ADZA L 74 F Midnice()T AT A
A=K VEBEZITL I LICERLTIES Y, X0EWTF A A2MEEFHS>7T a2 Tk
EREAL I BEAPEVETOENET, TOBRADXA L I+ Z NFrun(l)a~
RENLTELET L LB AEETTEMIZAZED una~vr K] 2B LT ZEN),

CPUZEZ R Y7 T AHEEREE vk R

AEVDORY T

SCHED_FIFO&SCHED RRO A ¥ a—U v/ + R = TRV a—LENTrEAD
FET 0y 7 WP — T LT R COJRBEE T A2 BRI Ty 7 LES, Z0vF)
APEEIMOT B v ADOCPUZE S o, TR E LTINERHT DBERH Y £7,

V7 TR, Tl IiET A NROT T A= ar L0 bEna— Y — g E
WA Va—VE3NTzvzvEayy—v ECRHRAMRERREEZRERS I LICKY, Z0k)
IR —T 2T 5 R TEET, THETHREVIZZey 7 L, LIEKTL
BRWTANRDYTAEA LTV r—3 a3 OBAEILEZATREIC L £3, SCHED_FIFO
BLUSCHED RR7 Bk ATtz THD Tk 2% V2P M52 ERARETH DT
W, —FhF 7t 2H LIECAP_SYS NICEr — b U T 4 #H->7 nvw 27232 h b
DORY —%HMNT B ENHFRSINET,

N=V U T ATy B TEKRIROSAE, TV r—var - 7al T AMITHIARFRE R &
DYAT Lo =3~y FERIZMAMLET, X—=V 07 2T v B I RRROMERER A
ZHRT 5720, WEAEINOTrE ADORIBT FLUAZEMETH LF—#HEr vy 7B
FO 7 ey 735 7=Hizmlock(2), mlock2(2), munlock(2), mlockall(2), munlockall(2)4
AT I a—/LF I URedHawk Linux®mlockall_pid(2) , munlockall_pid(2)> A7 L a— %
ERLET,

RedHawk|Z 7 —/L « T—E B AE VBT 5D % <V A7 A a—/Lmlock(2),
mlockall(2), mlockall_pid (223 Z & NREEREMO 7 7 Vit LET, Zhbnr T
rRFNEEET S 2 & 2 BERT 5 — A OEfEIZnoautomigrate(7)IC R S LTV E
T, FEIC OV TiEman<—Y 2 BB L TTF &,

CPUT 74 =T L — R - Fakyi
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VAT LANDE T O AFICPUT 7 4 =T 4 « AT B> CWET, CPUT 7 4 =T 1 »
T RAZIFEDCPU L TT B RDFEITEFAITH0ERELET, CPURT REANL I —
IV RENTWDHEE, ZOCPUTIE, ¥—/b REN7=CPUEIT &= &TeCPUL v k& 725 CPUT 7
S =T A PIRPICERES NI BB AR T EFTLET, 26077 =v 7 OFIHIL,
TavADFETEEZTED XD IZHIET 2008 FICb Y £9, sEMeERIc OV T
T 7B A LERE) BEZRLTIESN,



TRt X e R

TaRR e AgTVa—0 T A F =T =2—R

IEEESIFZ1003.1bIC 3L v AT La— L —R I e 2D Ry Pa—) 7 - R v—B Lk
MBRE~DOERET 7 EAZRMELET, run@Q)=~vr FOfERAICEY 2w K- LT
BEADATVa—0 7« R v—BIOMBEREAZT L THOHNERA, VAT Lha—
JAZOWTIEFBIR LET, runa~< 2 RIZOWTE4-UAX— VIR STV E T,

POSIXAR 7V a—Y v « p—F

HlHki< B a VU TCPOSIXD A P a—) 7 « VAT ha—)LOERFIEZHA L £
T, INHDVAT Aa—)LELITF CRBEICHAL £,

A Ta—Y 7R Y —

sched_setscheduler TOEADAVa— 7 R — L BERE R
iE
sched_getscheduler TaCADART V2= T R — B

Al a— Y o TSR

sched_setparam TR ADAF YV a— ) v T B E R ETE

sched_getparam TR ADAy Y a— ) T R TS
CPUD K :

sched_yield CPUD Ji#i3E
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AR e E B L
sched_get_priority_min AV a— 7 e WY =R T D AR & iR
5
sched_get_priority_max 22— R — IS D I R A
&
ATV N =R <RI N VS
sched_rr_get_interval SCHED RRRAS ¥V a—U v 7 « RY =RV a—)L &

N7 awACHIET DX A4 b 74 ¥ W TfS
sched_setscheduler/v—F

sched_setscheduler(2)> A7 A a—/VFA TV a—Y 7 « RY — LT 537 A —X
BT UREASNKETDHZ ENAEETT,

sched_setscheduleriZ, (1)7’rt 2ADRA7r Y2 —1U 7 « ;R 2 —%SCHED_FIFO% L < 1%

CHED RR~ZEHT5%, & L<IE, (2)SCHED FIFO% L< IZCHED RRICAZ Y a—U v 7/ &

N7 AOBEEELETT LD L THERT2 2 &, UTOREBDL %7

MERHDHZ LIFERETHAZENEETY

o UM LT rERIL— MEREZIIA L TWANENRD S

o UL AT BERADEZZ—F—IDUdIEIZ —F v FTrER( AT a—Y 7 - R
VU —EBRENRESN TS T RA)OEH2—F—IDE —H L TWALEND

5. b LEMEOR LT Y et Ao — —a—F— L< [ZCAP_SYS NICE/ — &
VT 4 EFA L CODRERS D

B
#include <sched.h>

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

struct sched_param {
|nt sched_priority;
o
SIBUILUTO LS ICERShET

pid Al a—= 7 s RY =L BREENRRES TWE ok AD T ak A
BIFE(PID), HAEOT mv A ZBET HIiFpid OEEZERIZHELET,

policy <sched.h>7 7 A VRIZEZR SN TNWD AV a—Y 7 « KU —, policy
DIEIFL T OIS THLMBENH Y £9 -

SCHED_FIFO Ty—ARAY c T7—AFT U NFIFO) * A7 =
—J 7Ry v—

SCHED_RR FUYRBEVRR) s ATV a—Y T R —

SCHED_OTHER FIFNEDEA LT 2T VT e AP a— v
7R Y v—
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TR R Ry —

SCHED_BATCH BOFERO Y a 72 L) E<EESE 2
SCHED_IDLE CPUMT A R/VIREE TIE7ZR WREHIZ AT

p pid THAEND T READAY Va—1 » TEEEEZRET HHEEER~D
KA H, BEREX BESNERY V—IZRET A Ya—F « 7T R
ICERSNDELEOHEANICH 2EHIETT, ROVAT La—1LD1O%
O Z LIS X VST B R Y S — 0@ E O 2 195 = & 23wl ke
T9 : sched_get_priority_min% L < {¥sched_get_priority_max(Z i 5 ®
VAT A=V OBFIZONTIE4-12—TCEBR LT &),

HLEELE T ADASr Y a—U 7 - RN o— L BEEOEFICRE S N5
sched_setschedulerv A7 A a— L ix 7 BB ADLEIO A Y 2—U 7 « R /~%‘51&L
F9, ROE-LFTT—NRAELIZZEE2RL, errnolI= T —2MbE 52 0ORESNE
T, BAETLHHREEDH D =T —OFEEHO & iTsched_setscheduler(2)®man~<— 2 % &R
LTSN, bLzT—0BRELEES, et AR Pa—Y 7 - KU o—LEE
EIIEEINET A,

TaRADAG TV a—Y 7« RY—5 BT LR, TOHFHLWEA L T+ X AHR
Vo— b BREECEET IR Va—FICERINTWAET 7NV INDEA L 7 F A
ANEFEINDIFICEBRTDHIENEETY, run()a~> FOFRHIZEY a~<> K- LT
SCHED RRA7 Va—U 7 « R —CAFVa—LENET 0V ADL A L 73
LEERTHZENARETI(ZD I~ ROBRICOW TS 14—V Z BB L TLEE
VY,

sched_getschedulerv—F

sched_getscheduler(2)v A7 L a—/VFHRE LT B ERADARr Y a—Y 7 « R —
ZEETALZENARETY, A7 Pa—U 7« RY —FKRD L 5 ic<sched.h>7 7 1 L
NIZEZRINTWVWET

SCHED_FIFO Tr7—=ARA Y T7—=ART Y NFIFO) « A7V a—) 7 « R —
SCHED_RR F7YRBEYVRR) s ATV a—Y T e R v—

SCHED OTHER F 74N bDEA LT =T VT« AP a—=Y 7 R Y —
SCHED_BATCH WG Dov a 752 L0 E<SEfESH S

SCHED_IDLE CPUNT A R/LIRRE TIX/ARWRFZ AT

B

#include <sched.h>

int sched_getscheduler(pid_t pid);
FIEIILUTO LS ICERSNET -

pid R&VJ—UVf-ﬁuv—%@ﬁbtwfmtX@fuﬂzﬁﬁﬁ%
(PID), BIfEO T & R E4EET H12idpid DEEERIZRE L ET,

H LMEONH LS L7234, sched_getscheduleriZfgE SN/ 7B ADAr Y a—1 v
7RV —FBRLET, ROUE-UI=T —0RAELIZZLERL, errnoli=7 —% A b4
LEORESNET, RETLHWEMEDH DT —DIEHED —E(Isched_getscheduler(2)
DOman~— T EZRL T EI VY,
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sched_setparam/L—F >~
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sched_setparam(2)> A7 La—/WIBE SN2 T READR SV a—Y 7 - R —L
BT B A7 Va— s« 8T A— B ERETH 2 L NATRETT,

sched_setparami¥, SCHED_FIFO% L < [¥SCHED RRIZA 7 YV a— /a7 BB ADA
rPa— Y SRR R E TS SO0 L CHEAT 2 2 & UFO&EDI-> &=
VERHDHZ L ICERETD I ENEETY

o UM LIETmEA TNV — MEREZFHAE L THWDLLENRDH D

o MU LIt AOARZ—F—IDUId)ITZ —7 v F T awA( AT a—U 7 K
U — LERENREEN TS et A)DE2—F—IDE —H L TV B LENRD
5. bLLEFMFOHLETrER T2 — S~ —H% —¢ L < {ZCAP_SYS_NICES —/ 3t
UT 4 ZFH L TCWDRLERD D

L

#include <sched.h>

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

struct sched_param {
|nt sched_priority;
};
GBI TO LS ITERSNET

pid 2V a— ) U TEREE R ER TS5 n 207 1 A& S (PID), BIE
DT AERET AHI2IEpid DEEZPICHEELET,

p pid THRAEND T BB ADAr ¥ a— ) o JHESEERISET SR~
RAH, BREZ, 7o AQBEOAR Y a—1 7 - R —IZxHik
T HELEEOHBNICH 2HHE T, VBT L 0 BRI ERE L 27
Va—J 7 ERLET,

sched_getscheduler(2)> A7 A2 — L OMERHLIZE D 0B ADOR TV a—) 7 « R
V=254 52 ERARETT(ZDOV AT Aa—/LORRIT4-9N—C 2B L T2
), sched_get_priority_min(2)3 X O'sched_get_priority_max(2)> A7 & 32—/ /L & U
T LR ORNETARY O — OB E O LW 5 Z ERAEETT, (INHDTRT
L a— L DOFHHITL-12—=VEBR LT EEW)

REOEOIIEE LT BB ADAr Va— U VI BEEOEENRH LIl taxRLET, B
DE-LIZ= T —2%E LI EE/RL, errnold 7 —2MbE 50 EShET, BET
HAREM DB BT —DFE O —EiXsched_setparam(2)®man<—Y S L TL IZE W,
B LTI —NRAELIEA, TR RADRF YV a— I U IBREITEE ShER A,



TR R Ry —

sched_getparam/t—F

sched_getparam(2)v A7 A a— /U E LT BB ADAR TV a— U v T « RT A —H %
B LET,

=
#include <sched.h>
int sched_getparam(pid_t pid, struct sched_param *p);
struct sched_param {
|nt sched_priority;
}:
FIEIILUTO LS ICERSNET

pid 22— T ERE RGN 207 1 X% S (PID),
EDOT v AZARET HiCidpid OfEE Yo ELET,

p pid THAIEND T BB ADRAFr T a— 1) v FEH R R TSR ~DRA
H,

RV fE0itsched_getparamDIEFOH LRI LIZZ L 2R LET, fELEZTrEADAS
Va— Y U TERE, p R THEEROPIGKINET, BETLREEOH LT —D
D —E X, sched_getparam(2)®man~—T % ZM L T &0y,

sched_yield/V—F

sched_yield(2)> A7 A3 — uid, MO Lot vt A OEST AIBE 72 IR RE O & i B 0 B
TR AR D ETCPULRUEET 5 Z L 277 AT LE T, sched_yieldDFFONH Ui, MEOMH L
LT RERALERENE LN B AREITARRRRETHLILEICORAHTHH Z LI
FELTLEEY, ZOYATLAa—uE, O LIEYrERX L0 IRWEEED T 1k
ADFATEF AT HT-OIHEAT 5 Z LITHRERA,
B

#include <sched.h>

int sched_yield(void);

RV fE0iEsched_yieldDFEOH L3I L7z Z & &R LET, EVE- LT T —0NBAELL
ZLEERLET, errnoli= 7 —2 ML OREINET,
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sched_get_priority_minJL—F >

sched_get_priority min(2Q)v A7 Aa—/MIHRE LT AF Y a—Y 7 « KUY —Zxtesd
L BIRVEEEATUGT 52 L AFRETT,

B
#include <sched.h>
int sched_get priority_min(int policy);
SIBUILUTO LS IcERSET
policy T7ANVNIZERIND ATV a—Y 7 « KU —, policy OfEITLLTF DL

OTHHLENRH Y F7,

SCHED_FIFO Ty —ARAr + T7—A LT KFIFO) » 247 ¥
—J 7Ry v—

SCHED_RR U RBEVRR) s ATV a—U T R v—

SCHED_OTHER FIFNINDEA LY =T VT« AP a—1
7R -

SCHED_BATCH BoOxEEROY a 72 L0 ELSEESED

SCHED_IDLE CPUMN T A RIVIREE TIL7A WIRFIZ AT

BT E WVEREMZ > 7 1 & A3 TR VVELEEEZ RS> e 2 L0 LElicA
rYva—nEnE T, sched get_priority minXk ViE& N 5{ElX. sched_get_priority_max
F0EENDMEEY b/ ESL 2 ET,

RedHawk LinuxiZ, —=—-—{E5CEEO#FHASCHED_FIFO & SCHED_RRIZXT L TiX1n o
99, % L CSCHED_OTHERIZ®} L CIFEIEEONTT A SET,

H UIEON LICERZh L7234, sched_get_priority mini3dgE L7z Ay Y a—0 7 - R
G T OB IRWVESEE AR L E T, RV E-UIT T —AREELZZ L4, errno
T =MoL ESNET, BETHAREEOSHI T —D—EEEET 50T
sched_get_priority_min(2)®man<—Y &R L TLZ &,

sched_get_priority_maxy\L—F >
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sched_get_priority_max(2)> A7 L a—/VFHRE LIZA T P a—Y 7 « RY —ITHIGT
DlRbEWELEEELZDIST 2 2 ENARETT,

B
#include <sched.h>
int sched_get priority_max{int policy);
SIBUILUTO LS IcERShET
policy T ANRNICERSNAE AT a—) 7 « R —, policy DfEIZLL T DL

DTHLHMENRD Y 7,

SCHED_FIFO Ty—ARAy - T —ART Y RFIFO)» A4 V=
—Y T Y v

SCHED_RR U FEEV(RR) s AP a—U 2« RKY o—

SCHED_OTHER  F7 4L FDXA DY =T V2 J « ArPa—1 v
7By v—



TR R Ry —

SCHED_BATCH BOFERO Y a 72 L) E<EESE 2
SCHED_IDLE CPUMBT A R/VIREE TIX AR W RHIZ AT

BRI B EEE 2 R0 7 a & AR TRICERWEEEEZ FF o7 a2 LY bAETICA
rYa—NENET, sched_get priority max L ViR XA fEIX, sched_get_priority_min
FVRSNAMHEEY HREL D ET,

RedHawk Linuxi%, =—- —#eFEEOHFEFH2SSCHED_FIFO & SCHED_RRIZX} L Cidln b
99, % L CSCHED_OTHERIZxf L CIT L0 FFrl S E T,

b LIFOH LICHRED L7354, sched_get_priority maxi3EE LIZA 7P a—Y 7 « R
RIS T AR B EWELREAELET, EVE-LI=7—MRELIZZ L EZRL, errno
X=T7 =2 bR LDRESNET, BETLHHREOH LT —O—EERGT 52T
sched_get_priority_max(2)®man<—T %M L T 7ZE W,

sched_rr_get_interval/L—F

sched_rr_get_interval(2)> A7 A 2 —/LISCHED_RRA S ¥ a— Y v 7 « RY L —TRF ¥
2= VENET BV ADI A b - T4 LTS D ERRETT, AL I+
DL =2 T uk ZIZCPULREID YT H—EDRFHTY, CPUNREID HToHzT m
CANEDLIA L T U BIGEFEITLTNDEE, ATV a—U V TOREMTOILE
T b LECELEOMO T ot ANRFATARERREOL A, 0T nEARNAF Y a—L
SNET, bLEI TRWGHIE, o7 ae ANFETINRTET,

H=
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 */
};
ST T O LS ITEFRSNET ¢

pid BA D I NG LN T 0t 207 1t ZiHE 5 (PID), HAED
TR RAERET HICidpid OEEZERICHELET,

tp pid THANZINDTBERADT U Ruby - XA AL T+ FAPRRIN
Stimespec HEER~ORA 4, Bl S /=7 7 A [ISCHED_RRA T ¥ =
— V7 e RV —THEITL TV DLERH Y T,

RV fl0iXsched_rr_get_interval OO LA L7z 2 2R LET, fRELLZTrER
DEA L T B AEtp PARTHEEROPIOEENET, RVE-UI= 7 —BRAELLD
LERL, errmoli= 7 —2AbE L1 OREINET, BETDIAREDOHDL =T —D—
& idsched _rr_get_interval(2)®man~<— Y 2B L T 72 &0,
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run(l)=<> RiZ, 7’rER - 252 —FBIEELECPUT 7 ¢ =7 1 Z T 5 7o DI
HZENARETT, T D avr FOMITL,

run [OPTIONS] {COMMAND [ARGS] | PROCESS/THREAD_SPECIFIER}

runa~<> Kk, A7 a0V A MBERENTZBE CHREDa~ REFEITL, 2~ K
DR THEZLES> TR T LET, b LIBEF(SPECIFIER) N 52 B BE. runidfsE+n 7
R ALy R—ROBREAZZER LET, BHEFFUTTELELET, =~ FERILa~
VR TAVOFEBTHRETZHMAGDOED I LIXTEERA,

run=t<~ > RIFFRE LZPOSIX A Y a—Y v 7 « RY T —BIORE L-EBRETT ST
LEFITTHZENARTT, (POSIXAY P a—1 2« R —0FHBIT4-3 32— 2B
LTLZEWSCHED RRARY v —TAF P a—LENTTal T LD L T3 F0Y
RIFVBRETDHZ ENARETT,

T T TLEDAa— ) T R b BREERRET LI, Yo hbruna v R
IO L, --policy=policy % L < i3—s policy A4 7% a > ¥ X O--priority=priority & L <{Z
-P priority A7 a VO EFEE LE T, policy DEZEF—T— Ni,

SCHED_FIFO or fifo T7—=AR Y TF—=ART T A Ta—U 7
SCHED _RRorrr VAR AN =N AV ES L IN e/

SCHED_OTHER or other BAL 2T VT« RgTa—Y s
SCHED_BATCHorbatch ~ #HWWiliEXD v a 7 & L E<L<EfESES
SCHED_IDLE or idle CPUNT A R/VIRRE TILARWREIZ AT

priority Ofi%, FEET DAY a—U 7 « KU o —(b L-sA7 v a VMRS TWARN
GEIEBEDOARr P a—) 7« R ) RERRBEHETHLILERHY £3, L&
BEIX, KOFERRAS D 2a—) I EEEERLET,

SCHED_ RRAT ¥ a—U 7 « RV —ZAT TV a—LVINET R T IFLODEA b 74
B LERET H2, -quantum=quantum b L < IZ-q quantum F 7> a C HIEELET,
quantum (%, 20 5H19F TEFT A RAMEL L THRE(A 7 4 ARFIZ-2003 % bR < 1903 &5
W), b LA AMEICHET IV BOEE LTHREL £, --quantum=list4+ 7> 3
XA AEEXHET 5 IV BOEERRLET,

AT a—= 7 e RY U—EFRET HEHZSCHED_RESET_ON_FORKIJEM: % i -5 12

%, -resetonforkd LA 7 a v a2 FEHLET, A7 Va—U 7 - RY—R
SCHED _FIFO % L<I¥SCHED RRD EEL LN TZ DA T a v &--policyd 7' a v & 3kiC
FERENAEE, fEEshe7oE2b Lidavy Rk ThWTER SN S -7 1tk A
. Bl7u v ADYUTAE A L ArPa—Y 07 R =3 LEEADR, ZORb
DIZF 7 B® AISCHED OTHERA S YV a—U v 7 « R —nRED ¥ TohnEd, £7/-, -
resetonfork4 7> a UMER SN BRE, Bl 0B AORr Yo —Y 7« RY —IZffR7A
<, bULBZaEADF A AEROLL T TH- TH 7 B ERAZFODTA AMERE Y B THR
%9, -resetonforkd 73 3 id--policyd 7 a v & —kEICH A SN BRHZOBRAE R TY,

—-bias=list & L<iX-blist 7> a L 2FHTHI L TCPUT 7 4 =T 4 ZRETHZ N
AEETT, list IFFRPECPUB SO > ~KY)D U A b L < IXHFH T @I : “0,2-4,67), 77
T4 TRETOTaty b LI — b kv 2N FNEET S0, list 1T30F
Fl|C“active” t L < 1Z“boot” L5 ET D Z & B FEETT, CAP_SYS NICEY/ —/ bt U F ¢ 3%
WZCPUZRT 7 4 =T 4 ~IBMNT 27 DIZIInE L 72D £97,



TRER R a—

--negated L < 1Z-NF 7 = EICPUASRA TR+ U R k&R REEIC LEd, --negated
TarPNEESNDEE, SL T A UR N AT g UBIEESNDILNENHY £, BE
ENDBNRATRAFIANAT A VAN ESNTZLOZRS VAT A EOLETOCPUEE
%‘ij‘o

--copies=count & L <iF-ccount A7z i, a~wr ROR—2 B —%4EE L BIEFET
T ENARETT,

FOMDA T 5 T, FRORTRRNY 7 75T RTOa~vr REFICHATLZ LR

HHETT, NUMAXEY « R U—%2RETDHODOAL TV g ANI0EICFEREINTNE
T, FEMAREERIC OV TiZrun(L)OmanS— Y 2B L T E &y,
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ZDONRTA=HIRNBLERD T AERIFA LY RERETAT-OICEHALET, LLTFDL
ORTERET D ZENMHEET, B Oa <KUY OEIZETOlist THRETH I &3 A]
HECHIPHIIMNELZ S CCRFRT S NE T,

--all, -a BFEo7etAEt ALy RE2THRELET,

--pid=list, -p list EEFLHAFOPIDOY XA MEBELET, RTCDORT Y a—T#
EIX, £ TOY T ALy REFDRUA N v 7 EN-E2THO7T etk
Z ey MIBELET,

--tid=list, -t lis EESLHBEAFOTIDOY A MEEELET, RTORT TV a—T#
EIZ, VA RT v 7FE8N=7atA0A Ly RERGEETITRNDY
TV e ALy REFIZRELET, -llist (XPowerMAX & D A
Bt D= IR T 5 2 L RN AHETY,

—group=list,-g list ZAWIBFavR - JN—FDOIVRANEHREL, VAT vy 7EN
7atx s SA—THNOBEO T 0 A THERESINET,

--user=list, -u list EHETLHa—HF—DVAREREL, VAN vy 7 ENma2—¥NR
FETARGFOrEALTHAERINET, VA MIOKFLZ—Y
A2 —F—IDOEMES L<IEr 7 A VIDOXLFOEL L
2720 £9,

--names=list, -n list A HETHHFOT B EALHO U XA MEEBRELET,
EHep

1. Wwoza<r K, make(l)xEEEELEDBEESCHED OTHERA Y a—1 v 7 « K
U —"TCPUO0-3DWTINMND/NNy 7 7Z 57 FIZTEITLET,

run --bias=0-3 make &

2. ®ko=a<r KL, date()EZESCELI0OSCHED RR(T VY Fu B NA sy a—) 7 .
RY —IZTCTEITLET,

run -s SCHED_RR -P 10 date

3. Woawr RiE, 7atRIDRBTOARr P a—1 o JENRE R L ~UL32~EH L
ﬁ—o

run --priority=32 -p 987
4, Woa<wrRiE, 7rER - TA—TRU6OERTOTrERAECPUISEEILE T,
run -b 3 -g 1456

5. WOz~ R, AHpilot” OETHOT o¥ R EEHEE21DSCHED FIFOA 7Y = —
Yo7« RY > —TIEITTH7DICRELET,

run -s fifo -P 21 -n pilot

H2R 5 HRIZrun(Q)Oman2—Y 2B L T E &0,

4-16



5
7 v X [E R

A% ClIRedHawk Linuxd 7 & & A BRI D = — XIS 5 7= DIt 35 > — e o
FHALET, 22T+ 28 THOA 2 —T =2—R %, LHY VY —Z2~DT 7 & X &[FH
THHET 0w 2D dDOFEZEM L £,

~NFFua vV VAT LINOEBO T 0 ST ML BEET -2 ~DT 7 AR &
VLD BIRNRA D =ALT, A ey 7 2FHlT52 6T, LinL, A
0y JRFFOT 2T g U LERETHTEDICHERAL T AIFEA Y a—1 IR
L lila—F— - LAy a vy 7 E2EHATL 2 LIIHRETIEH Y A,

b UBHEERIREL Y S RERMETH LA, POSIXI Y T 47«74 &Ia
—F v 7 R FIEFETF —F ~DRIAT 7 AL o TREORIRTYT, a2l 7+D
EORHZ B L THETSHZ L AT 5SystemV B~ 7 4 bitftshEd, £< D77V
T—va rBEROE~v T O ELELT LD, ZoMRITEY 7 +OEAD LI
Bl E1ED Z ENFREL 720 £9°,

R+ 28R 7ot 20IEFEAETYNTF—Z~DOT 7 & 2T 58I, Concurrent Real-
Time2s 2 5 ORIEIC T DR R 21t 27 DI L2y — v b iz TR L £,

NOTE

BAY Va—Y v 7 EHIIARMBAT — %7 7 F % TP H— F &h
TWEtA, KAETHHTIEET e 7 /U= AT v 7« —F
Z(postwait() & server_block()/server_wake())l L Y —7 =1
MEESHUIHA 7 V2= v 7B 2T 5720, Zhb Y R—
FENFEEA,

7' v & A R O EAF

YANFTREADYTNEA LT TV r—vaif, ALY Y —2—X—F2iE, 10y
T7N—RU=T «TFRA R a=y N ZVT 4 AN T ar s a—F—~DT
T RAOREEZWHFE T 2 AT ARMA =R L ENEE LET

RedHawk Linuxii%ix o7 v AMREBY — V2 LE T, 2T, A7 Y a2—0 7
WZxtd 5 7 e AOMEFHEOHIE, EV— T = MIAYWA =X AT BE2DT 7 A
EEL I UT AN BT g ~DTaADT I ADEL] JUTF 4 H BT g
VNCRT DAY O D Dt~ T7 4 T at ARBITIMEBEOFIEDT- D DY — LR EFE
nEd,

HHEAEY OFMAEZBEL TEEAE Y EHO—H 2T T 220U LOTmEANLR5T
Vi—ay - 7alInt, RHICEFEAET) ~OT Vv AZHETEL0LERDLY £
T B D2 O DEERI 2 F (A LML RFFEY X, HERAET ) ~OTrEAOT 7 EA
BT AR SN ET, A A = X 2F3HF Y YV —2~OBETr 20T
7B AENAFTZA~F T,
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FHRIA I =X NET TV =2 a UBRERTIFRERMET 2 ETT o AOMEITEIE
L ET,

FIAHEBR A W = X DI E 7T o 2R 7 VT 4 H - ® 7 22 VCRIBHZFATT D Z LN T
XDHDELLETTHDH I EARIELE T, SEIED A H =X L@ I AP 2 2435
EOIHEINET— YTz b, AV—E—TUxA b, AR INIY
TAIIN BT ar~AAH D ETHRHL2ODMAG DT ESLEL LET, X r 2L
LTHLNAEY—TUxA b AH=ANE, TAMN&EY MEEYFR—FL7z—FD
=T EFALCuy 7 2B T2u vy o S REEFALET, b Lo ARNB £ v
ENFRETEY =Tz b vuy 7 ZRELEI ETIHAE, ey 7L TWE T rER
I, TAM&EY MEEZ T B ARBERAL TNE20 Yy IR VT INTAM&EY K
BERRIT2FETY M T4 LET T, HENICE~7 40X 5 A ) —E—Tx A | -
AH=ANE, bLENARBUER v 7 ShicRiETa vy 7 2B LIS L7500 ThIEY
R EAY—REIZLET,

EY—=UxA b AD=ANE, vy 7 2GR0 EDRYT 5 REICIER IR
T, ZIUTEMZART A P&y MREREY =D 2 A b - 2y 7 ZBGT 00 EL
ENDHETCTHLIMNETT, EP—UxA b« AH=XNE, vy 7 BPMERFSN DN E
WFIZY VY — A Z T A 72D L TWET, TIUTITRO2OOENRH Y 9 : 1) 7 v
7 OPRFFFENEWE, gy 7oAl 7Tray 7RETa y 7 285750 T, o
VT e AR AEDF— =~y REF/NRERDAREMENRH V| 2) v v 7 OLRFFRFE 2
WEE, By 7 ZRGT2EBNLEL RS Z ERTFHENET, BT b AB=X A
ey 7T ray ZIRELE R DDF> TWADIEIZCPUY VY —RAEHE L L H 357
. By BEOBNUNERECHRENA Y — 0 = 4 NMEEYHL A ERT A5 AT EE L
R0 ET, —ERAL—LE LT, bLry B RETLIRMN2O0Oa T HRAR XA v
FOFRITICET LM ED b2 THRVWEE, BV —UxA b« AD=XAF#HETY, ©
D— oA MEEYHLEETTATDOY — i, (B —0 e NMEEHHL) B2 a v
T LTV ET,

IUT 4 N -7 v a AIKIBIIIEFICERF T, Rfloax b kigil/hs <Rz
O, 7V T HN T a O A OTETINDRPAIE T —FRV~AND T LT
HdkEth, 2V T7 400 &7 2 a O AGEIOBGIZEET 2 EITAH— 3 —~y RQ
IVT A HN 7V aBEROESED BRI R ZEEIHELLDY EHA,

DR EREHY — Ve L TCAY ey 7 2T 5720, HE7aexa(Mio7TrtE 2
Ny 7 &)U —RTEDEHOTEDICA Y 5 PRI, EEEM 72T TR TRl
THHULERHVET, ay /7 hrat2D_—Y s T4 b, V7 FN, PV Fig
COE DI TRARAREIA R NI, 7 VT 4 B 'Y v a VNOARY ORGE R A
SNDFETRHMEZZE LBADFEREERD ET, W, ZhoDZ7 VT hL v
a2 YINERO TR FTREZR LI, MOCPUDENN TREIND LV bR RDRK &2 DHHT
RHERHY, HEOLE, FNDIET Yy Fry 7 25| SR ITHEERHY T, ATIUN
D=2 ey ZIZ 7 VT AT BT g U~ ALERICEELY B 2 W=Dl e 75
LOMBULHFIZE T SEDH I ENARETT, BRAT Y a—V U ZHIllo A 1 =XM%, &4
—R—y RO T FIHIEE Tt R« PV g 0 OFERRELES, BRAFY
2= UV THBORED DY — it THArYa—U U7l TS TnET,

7 PR AT A 0D H1ODA I =R ATT, FFicuy 7 ShTnbdt~
TxEnv I LEDETHTRrBREIT Ry 7 &N LLITAY —TREL 257D, &
v T HIFAY —E— - T NIOREHE 720 F9, POSIXDH T T 40T w7
FIIBREFRER IR Y V= A~DT 7 v AHIHOFEERMELEST, hv T a7 &=
T A B & FNICK L TCER SO BEDHRIRE v NEFFOAF T V2 b TY, UV
T T e T AR, vy Ty JEECTRIEMRES 1S 5 T OICFEEE I B B
AVH—T 2—AERMELET, POSIXDA T T 47 « <7 1L, [POSIXH T T 4
V=T ] B a rOPTHHAINTWET,



71 & X A

System VDt~ 7 13, %< OBIEREGI 21X, B~ 7+ LT O BWREERH 200
EFRLHERE. b LI OB~ 7 4+ B HRET W) 2 T 2 EMR T — X TITT,
SystemVDOt~7 413 [SystemVE~7 4] B7 v ar TSN THET,

Ra—T vy RETa T T ANOEHOA Ly RRFRIETIES Y EFHANRFLY V—R %3
HFITAHZLwMRRIZLET, Ja—T v 7 A%ERL, VYV—REXNBELTEHEORAL Y K
HLUY—2EFEHLTOWAMIIMMDO ALy Kb Ia—TF v 7 220y 7 3TH50ENHY |
HLOMELE INRWFICENET vy 7 LET, POSIXD I o—F v 7 A%, KR 7v
FA L TTVr—va sl o THEAITR 2 —7 v 7 BT 2 3 T RE 72> DR hE
(BDONI P e Sa2—T v AL HFBHEWERI =2 —T 2 DNeFFoTET, v/ ME
(BEMIZLE LT AU r—2a DALy ROLIOBI 2—F v 7 ZMERTICHATSEA .
BT oas2T7 7V r—va il G2Ed, BREEWKI 2 —T v 7 REFHATLT T 7
—va it BxBlE BIFoNAIa—T v/ AOFEZEOEIILEERE TS Z & NAJEET
T, ZNBIE TPOSIXT = —T v 7 ZADEME) 7 v a TH S TWET,

BArYa—U 7 HIE

BAT Y 2=V VI EBIIARMELT — X7 7 F % TIEY R — M ENTW RN EIZHEELT
T,

SNFTrRA UTNEA LT TV r—a I BECEOERCPUDF AR 2 — Y
VI I ERET, RN E Y=Y = MAEPHLEZE S 20, ARy Y
DORFFRFHITNE SO TFRARETH DMEBH Y £,

CPUFF A Va—V v 7L 7 F VBIETRIRARETH 5 EFERFKTY, T akAFA
oyl w5 EEXIIEArVa—) U ICEGHENEEEZ TRV E L, vy
ERMT AIHOWELZ T < R T, VAT A —LEFMNOH LIcoELE L2 v
AT AOHFTHREIZEE BT D2 LIEAEETT R, ThE T2 & EDA4— \—~v NiTiES
Ly 9,

ATV a— ) VT EBIIHAF Y a— U v 7 & TR O 7o OflE & 12k L £,
TV —varNOEREEE L, 77V r—yayinbE#ETNEBRIELET, BA7
Va— VTS Jx v E AT, VT ar BEXA TOU T FLTH BRI
R EnE T,

VAT LA NE—EOY I AETHEAS YV a— ) VI EROER ARG LET, kokvs v
3 VTER, VAT AT vruER L, EASOHAHEICOWTIRHALET,

ZZICRRIR SN AN L DOIHEA— =~y ROCPUF A 2—U U THIEE 7
NVEME ZiRft L E 9,

BAFVa—Y VT EEOHEMR

AT a—U U IERIE, AT 2= Zxtd by 70 - T at ADMEIHNEZ
¥ B<syslrescntlh>DO P CEZRIN DT — F SR

struct resched_var {
pid_t rv_pid;

volatile int rv_nlocks;

5-3



RedHawk Linux User’s Guide

THEH =N TR T TV r—va itk 7 2B LIEA Ly REAIZENY
i binEd, resched_cntlQv AT L a— /VTEKERFEL, I—FVEHFArVa2—
VT ERET DRINCER RN ET,

resched_cntl> 27 & a2 — L Off AL lresched_cntly 27 bz — L OFA] THBA S TW
FT. BAT V2= USRI~ v 3T T v a U B EBOEEE TEEIC L E
T, TN~ vl (A Ya—Y v Iiilfi~r aof A THEILTWE
1;_‘0

BEAL Y RIZZENENDOBFAT Y a— ) U I EREBRETHIVERHD T, BAF YV 2—
VU TERIT, BAZ Y a—) v I EEOulr—2a v ERET37n A8 LA Ly
RIZH L CORAERTT, BIEOEEIBN L, BAY Y a—U BRI I - A
Ly RO A TORERTEZ 2R LET, A YVa—U v /AT 5~
NFAL Y R 70l T HTDT +—7 1 ZERETH20HERH Y £7,

resched cntl>> A7 A a— L OFI|H

5-4

resched_cntl> A7 A a— Vi3t x R l{Ar P a— 1 v JHllEREE2 T2 2 LN AMRET
To TNBIEHAT Va— U VIV ERORER LWL, v —va VORfS, EEWREZR
BAT YV a— 1 TR OHIRRENE TN TWET,

H=
#include <sys/rescntl_h>
int resched_cntl(cmd, arg)

int cmd;
char *arg;

gcc [options] file -lccur_rt ...
FHEIUTO LS ITERSNET

cmd FAT SN D HAE

arg emd DEIARAFT D FIEDBE~DRA &

emd ([FELTFOWFNNERY £7, Fa~r NICEET Sarg OEAFRENTNET,

RESCHED_SET_VARIABLE
oAy REEMMHLIEOBFRA Y Y a— VI EREZBRELET, BAT
Ya—U T, MAP_SHAREDIC T~ v &N =3A 2 £ ) OfEl
LLIFET7 7 ANVHNDOR=VFBRL T ADT T4 _X— |k « =V H
DUENRHYET,

F—7"BERAD2DODA Ly RIZENODHAT Y a—1 78 E LTH
U7 FURZEELTUIWTEHA, b Larg Z’NULLTRWES, £
fidstruct resched_varlI#ftIi, WEAETIN~n v 7 ILE
9, b Larg ’NULLOGE . MEOH LonidBE RO L5 00 L, #2472
R=URTruvsInNET,



BATYa—Y

resched lock

7'rt X [E] A

fork)D%, T/t RIZFOHET O ZAMEFERT P a— Y IRk
KLET, F7F 0B RA0OHArVa—Y U IEHOrv_pid7 4 —/L Rid+
Tae AIDICEHFINET,

LLTFT R AREA S, Va— Y v S BRI LT %I o1 a
YRAET =7 LIeHE, TR bOF7 rt Xidrv_pid”  —/L RSEH
ENTEHAT Y a—0 I ERENHEKLET,

fork, vfork(2), cloneQ)Z MU L7=Z DI LA P2 — 1 75
BETBEADOH TRy 7 SNHE, BAT YV 2— ) U 7EHIMEIE L E
kS

Zoavy ROFEHIZV— MERE L < IZCAP_IPC_LOCK &
CAP_SYS RAWIOY — RSB U T 4 b8 L LET,

RESCHED_SET_LIMIT

Zoavy RiETF Ay 7 =TT, b Larg BANULLTARWES, O
H LGB EOH ATV a— V7RO R KRR ZHEE T Sstruct
timeval ##EELET, & LCPUOB—H/L « XA =—NEHTHDHEAL.
Z OFIRE 2 HWFIZSIGABRTY 7 F /LB L~k E & Ed, b
Larg 2’ANULLOSEA ., LRI YD & 5 2R b EE S £,

RESCHED_GET_VARIABLE

Zoavy RFHATVa— ) VI E ousr—a 2R LET, arg 1%
HAG D a— v TEBEORA L EZERETHLERHY 9, H LIEOH
LIERHAT Va—V VI EEEFf> TR WEEiTarg BT KA v
SZIZIINULLDSRE S, £ 9 TRITIWEFA S Va—U v I EHoa r—
varNREESNET,

RESCHED_SERVE

ZOawy RERUT A THOV T Tl ary T A - A4 v F a4l
T H7-diZresched_unlock CEHINET, 77V r—raidloa~w
v REESEERT O LEIIH Y ¥ A, arg 1Z0TT,

v 7~ 27 v oF B

—HOFAT V2= T~ i IFER S a— ) OB R Ou vy 7t T vy 7B K
VBN BHAT Va—0 7oy 7 RERETDHZERARERTT, ZNbD~7azl
CTRHEICHB L ET

resched_lock

resched_unlock

resched_nlocks

S

RO LIE 7 m e AR T2/ A 7Y a—l v r7on v 7 aH
RLET

FFOH LI m e AR RET 2/ A TV a—Y v ron v 7 B
bLET

BNRBUEDBEA TV a—) v 70n y 7 AR LET

#include <sys/rescntl._h>
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void resched_lock(r);

struct resched_var *r;
ST TOLIICERESNET

r MO LIET e RAOFRATY P 2— I VT EHA~DRA 4
resched_lockiZfEZ B L EH A, ZHITIMFRH LT v AN RFEFTIHASVa—U 7
Ou vy 7HEEELLET, TaEART—FVICALRWRY, Z 42L& T, 7=
Tay, W OOV T FTARGBIIAETOBHA Y a—Yrrony 7 BRRBENDSET
LR INET,
UL, bL7avARESR . X— « T4V NERED LIV AT L a— LV EITHY
G VTN EZETD, SLRTNVEFAFYa—V v rony ZEICERRS a0 T7F%
AR AL v FEBRFTHARERH Y T, ROV T T —RiEEERL, BATY
=D r7onry 7B INERA : SIGILL, SIGTRAP, SIGFPE, SIGKILL, SIGBUS,
SIGSEGV, SIGABRT, SIGSYS, SIGPIPE, SIGXCPU, SIGXFSZ
AT a—) U ITEERE v 7 SILTWARICY AT Aa— )V &E1T 9 Z LIXR[RETT A3,

HWRTEETA, F—FH, MO LT R EARNHARAT YV a— Y U IEHNRr v 7 ST
WABBAY =TT BIREEL IR D VAT LI — L EATH) DIIFAHTIEH Y THA,

resched_unlock
H=
#include <sys/rescntl._h>
void resched_unlock(r);
struct resched_var *r;
SIEIILLTO LS ICERINET ¢
r O LIL 7 vt ADOBAT P a— 1 o T EEA~DRA F

resched_unlockiZfEZiELEHA, BLTZ U AL MRV THR L « 2, v FORITHEL
HoOo v 7 BIFEELRV, b LIRS 7 FABRERHhOSRE, T o3 EICRit S E

1;_‘0
NOTE
rv_nlocks” 1+ —/VRigun v 7R 7 77 4 7 THD LIS E L=
DICEDEHTHLILERHY T, >T, BLIDT 4 —/L R
Erb LJTADETH-TeHE. 7rrny 7 Tha LS E
D
resched nlocks
e

#include <sys/rescntl._h>
int resched_nlocks(r);
struct resched_var *r;

GBI TOL S ITERSNET
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r MO LT B AOHAYT ¥ a— v TEEA~ORA X
resched_nlocksiZIBNRBEDOHAr Va—V v 7oy 7 HERKLET,

oo~ 7aOEMICET 5 E 5 1E T, resched_cntl(Q)@man<— 2 &L T 72
é l/\O

BAFVa—Y U THEIEY —VDOERH

LUTFDCTmr T AOWRIE, RiOESZ v a v TR LY — Vi o THA Ya—) v 7
T 272DOFIEEZFHALTWET, 20707 T AOMIEZ v — SVEHE LTH
AP a—) T ER(rV)EET L, resched_cntl ZIFFOM L CER D B ek & A1 L 21T

VY, % L Cresched_lock Eresched_unlockz 2 ENFONM L CHAF Va—U v 78
Eay 7BLO0Trry 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 */
resched_unlock (&rv);
return O;
}

EY— U = A MEEGHE

BAT Y a—U VT EBITIARMEAT — X7 7 F ¢TI R — SN TWRNEH, BEV—1D
A MAIAHE G F72ARMBAT — X7 7 F v TIIH R —FIN TN Z LIZHEELTHRS
U,

EY— A MAAYEMIT, FY VY —AORME KA BT S Z Ll kvl L E9,
Tt A LIFA Ly RN YV —2R~D7T 7 AMINZLick:, FMEREzn v 7 LE

T UY—AOHERANKET T A0, MALKET7 ey 7 LET, BYIOTeERAE LR
ALy RRY Y =%y 7 LTWARIZHL Lo 7 et 2 LLFA Ly BT V) —R~
DT T BAZMWEOES L LIz, 20782 LIA Ly Ridue v 7 OREZEREY KL
BRETAHZEICLVELEIMNERHY £3, ZORPOERIZ, 2—F— - T—FhbHE
BT 7 RARRETHLIRMPMEHB L On v 7 7 v a7 BIENREFITEA— N —~y KT
bHEEHERLET,

RedHawk LinuxiZ2fEHE DA — N—~y FOE Y —7 = MEEHHZE S (spin_mutex &
nopreempt_spin_mutex)Z#&ft L 7, nopreempt_spin_mutex|ZI = —7 v 7 A & {RFF
LTWAR, ALy FHELLIETrEREIET V=07 MRIEBIZTA71DICHEARA TV 2—
VTR R BB LE 43, spin_mutexiIF 0 TSV FHA,

#Blcki< s v a r Tk, BREA V=T —AEERL, TNOOHAFIEEZHAL F
j—o
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spin_mutexZH D EfE

VT A MEEFHIARKIZA Y r v 7 L LTHIBN DT — X HEER T, spin_mutexZE
BUTLLF O X 5 ic<spinh>oH TEZENLTWET,

typedef struct spin_mutex {
volatile int count;
} spin_mutex_t;

A0y ZE200RME(m v 7 LT vy 2) RS TOET, WibEnsEE, Ao
v 7T rmy ZIREICHY 7,

HLEFY V=2 ~DT IV AEHETH-DICAE a7 EFEALIZWEEZ TS
G TV r—vay s a7 AoREALEEID Y TCCRB LW e A E TR
Uy RREETHAEY OFICENLEEET Z2MLENH Y £9,  Tspin_mutex1f ¥ —7 =
—ZOFA] THHINTWAAL A —T 2— A5 LI ZN5E2EETSZ LR
THETY

spin_mutexA{ & —7 = — XA DF|H

5-8

ZOEV—T oA MAAYHELA v F—T7 2 —2 YL, A u v IO, vy, T
Ry IVBIUOREDAE By 7R3y 7 SILTNDLNE I afWrd 5 2 &3 AEET
T AN CRIBICHIILET

spin_init A¥rmy 2 ETvay 2RI L ET

spin_lock Avrmry Py INLETAL L LET

spin_trylock BESNhTAY ey sony 7 2R BET

spin_islock BESNEAE By 2R3y 7 ST ENE I DNERRLET
spin_unlock BEShIAE yry 72T rmy 7 LET

INHEDA L HE—T 2= ADWTN S ESRICAY v ny 7 hay 752 ERNARER S D
TN EICERT A ENEETT, BEINDZY—AVEFHTHZ LICL D Z e
REEL+ 24 = L N ATRE T,

CAUTION

2 vay 7 FOBEIIHENTIEIHY TEAR, b LB v 7 &
NnNizAxvrueyrsrzmuey 7R ETEEE, TrEAELIIA LY
NiZT > Ra vz LB aietnd v £97,

NS EFEHTZEICspin_intOFFOHH LICE D Ay v v 7 208t T2 08X H 0 £
T, HFAE vy 7R LCLUER T spin_initZ PO LET, & LIEET D Ay 7R
0y 7 SNTWAHEE, spin_initiIgh BT oy 7 LETA, ZHITEZRLEEA,
spin_initf > # —7 = — AL FO LI ITHREINET :

#include <spin.h>

void spin_init(spin_mutex_t *m);

FIEFLUTOL I ITERSNET



7'rt X [E] A

m A vnay 7 OBT LA

spin_locklZAE ruvyr/Rley 7 SNHETAELET, ZNIHMEZELETA, ZOA
VE=T7 2= AFUTOL S ITHESNET

#include <spin.h>
void spin_lock(spin_mutex_t *m);

LLMFONHLEY e AERIEFA LYy RRAE 2 /70)1:' v IR L2854
spin_trylockiZtrue ZiE L, & LEKIh L7ah o 7ziA 13 false 2K L EJ, spin_trylockiZFf
Umbm7ukxitixv/%%7m/7biﬁh DA E—T 2—RFIUTFDOL D
WCHEESNET :

#include <spin.h>
int spin_trylock(spin_mutex_t *m);

HLLIEEShZAY oy r7hny 7 STWAEE. spin_islockidtruez 8 LEd, b L
TruyZ INTWDHEAIFfalsex BELET, ZEAE ymy 7 &xry 7 LERA, 20
AVHE =T =AU TFTOLIIIEESNET :

#include <spin.h>
int spin_islock(spin_mutex_t *m);

spin_unlockiZAxv'rmy s &7 vy 7 LET, ZHIHMELZELEEAL, 2O F—T =
— 2T LS ICHEESNET :

#include <spin.h>
void spin_unlock(spin_mutex_t *m);

spin_lock, spin_trylock, spin_unlockixNightTrace RT CET 572D hL—R& « £ X |
ERERT A Z EMNFRETY, 77U — = vid<spin.h> X Y Rl WWJPNI%Eﬁﬁé
TEIZED, INBD R L—R AR NEAHCT D ENFRETT, B :

#define SPIN_TRACE
#include <spin.h>

% L-lpthread 3V > 7 S d5A. 77V 7 —3 a Uid-Intraced L < -Intrace_thré J > 7
SINDRERDHY ET,

INSDA L H =T 2= AT 5 B 5 HHRIL, spin_init(3)Dman— 2 &M L
TLEEW,

spin_mutex —/V D@ H

EY— 7 = A MEAEPEL O 7= Dspin_mutex™ — /L O HFENEIL, LLTF O 22— RO TRl
LET, BAOEZIF. Ay 7 ERGT572OICHAr Y a— U7l eE —f#icZ
No0Y—VEWHT L HEEZRL, REIFAE 1 /7%5511?&?‘577“&%%% LET, I
LDa— ROWHICV AT Aa— L 7oy —Yya— L EEFNTVRNI EIZHEELT
<IE&EW,

_mEBHEIAE ey 7R L, B L r A LA LYy ROBAS Y a—
Vo 7EEERLET, ZIUIAE ey 7 BRIEFE ATV NIZHAZ LEFifEE LTWE
T, RV TRRAY vy B ST S A — =y REEEET D720, 72U T 4.
B a NETERENDZN—VEWBEAE Ve vy 7352 &2/ L E9, (mlock(2)
BXUshmctl(Qv 27 L a—LE&BRL TSN

#define spin_acquire(_m,_r) \

{\
resched_lock(_r); \
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while (Ispin_trylock(m)) { \
resched_unlock(_r); \
while (spin_islock(_m)): \
resched_lock(_r); \
3\
}

#define spin_release(_m,_r) \
{\
spin_unlock(_m); \
resched_unlock(_r); \

}

BIE QW Cld, spin_trylock &spin_islock® A > % —7 = — A ITERE L T2 &
W, HLAE YRy ZERy I LIS ELTWAT AL LLIEA LYy RABr Y ST
WARE By 7 RO T84A, spin_islockDFFOHE LIZK Y v v 7 BBk S5 £ TF
HET, ZOY—F A FEREspin_trylock TR—Y 795 X0 b EIRM T,
spin_trylockA % —7 = —RIT7 A F &ty MOJFUGHBRAY v m v 7 2 FTT 57200
Bigl7emB g i ET, ZIHOM IEspin_islockiz & 5 BiffiZe A £ VU GeAID OFEITLD
BRI ET,

HAT D a—Y THIEA =T 2= 2A0FA b EREELTLEEY, Ty Fuv sz
EET 7=, 7oA LLITA Ly RIZAE Y ay 70 v 7 OFICHEAr YV a—1 v
THEENIL, Ay 70Ty 7 BICENEREANILET, 7rtxb LT
Z Ly FiZspin_islockDFFOMH L OERTCEA 7Y 2 — ) U V2 BEANCT 5D T, BA
TVa— IR REL EICEL 2D 2 Liddb 0 £HA,

nopreempt_spin_mutexZ D BRfiFE

nopreempt_spin_mutex|X, HHY V—A~ORBT 7 A EBEEOAL v FH L Z7 rE A
WA T2 —YxAf h» L2—TFT v 7 ATY, BRI Va— VI EHII=—T v
ANy 7 ENTHDHMICIHETV T h ALy RS L IE T BB AT D720 &
NET, ALy FHLLL BT 0B8R EEOI 2 —T v 7 A00 v 7 2 ERICENRD Z LN
AIHE T, nopreempt_spin_mutexiZ, ELF D X 9 iZ<nopreempt_spin.h>DH TEHEK I T
ESC R

typedef struct nopreempt_spin_mutex {
spin_mutex_t spr_mux;
} nopreempt_spin_mutex_t;

AV H Y ZF2ODRIE(R v 7 ET v r y 2) e o TWET, SIS B, 2R
v ZiIxTrry ZIREICHY £,

HHY ) —A~DT I AP LISV T b 2y 7 A LR
w&%x(“éﬁu\7?U7~V3V-fﬂ7§A®¢K%%6%%D%TTﬁ%Ltw
TaEAELFIA LY RREET LAY ORCENLEZRETLILERH Y 7,
Mopreempt_spin_mutex{ > % —7 = —ZADF|H] THHASNTWIA v F—T = —R%&ff S
LR END EBEST D Z L FRETY,

nopreempt_spin_mutexA{ ¥ —7 =— X DX H
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IO —T A MEAMH A v F— T 22 —RIIIE TSV =T - ARy I DE Y
7. T ra sy BNARETT, ﬁx/f/:l—)/7W§fiiﬂ/7éh7”:1~’?‘y72%1’%ﬁ
TAMCH TV T ALy R LI e AT 2720 ENE T, LR TfE
HICHHALET
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nopreempt_spin_init AvrayrE7ray ZRECb LY

nopreempt_spin_init_thread 7V 7T a N7y 7 X522 RELET

nopreempt_spin_lock Avrmay Py INLHETAL L LET

nopreempt_spin_trylock BEShAY ey sony 7 2R BET

nopreempt_spin_islock BESNTAE a7 R3ry 7 SNTNDINE I gk
MR LES

nopreempt_spin_unlock eSS AY ey %27 vy 7 LET

NS T 2E1IZnopreempt_spin_initOFFOH LICE Y A v v 7 20 b+ 5 %3
NHVET, FAE LBy IR L TLERLTZOf v F—T7 2 —AEMRHLET, b LI
ETDHAE Ty 73y 7 STV DHEA, nopreempt_spin_initiIghfmic 7 ey 7 L
FTA, ZIMEEZELERA, 2O X —T2—RAFLUTOXIIHEESNET :

#include <nopreempt_spin.h>
void nopreempt_spin_init(nopreempt_spin_mutex_t *m);

SIEIIUTO LS ICERINET ¢
m A a7 OET KL A

nopreempt_spin_lock & nopreempt_spin_trylock 23 FEONH & 4172 R,
nopreempt_spin_init_threadixz 7'V = F v arvinvu v 7 &b Z EERFELE T,
nopreempt_spin_mutex23</LF « AL v F « 7o A THH SN 5K, 7ot X |3-Ipthread 23
Vo7 SNDZMERHY, %A1 v Nidnopreempt_spin_init_thread %z /72 < TH 1A
OCHFTHERH Y T, bLTREARTLT - ALy M THWRWEA, ZoL—F
CEDRS THIENEERETHERH D £, Zor—F ik, 7rEXb LAV Y R
DE I 2—7 v 7 ZREEH L TV AEDICBERRIENIFCH SN D LERH Y £9, b L
TV T a7 ey Y PRFESNDHEERIRY £33, £ 5 TIERWIEEerrnon
RESNTABRY ET, ZOA X —7x2—XIUTOL IR ESNET -

#include <nopreempt_spin.h>
int nopreempt_spin_init_thread(void)

nopreempt_spin_lockiZA By /7 R3ny 7 SNHAETAL L LET, ZHUTMEEZIKLE
Bhe ZOAE—T2—AFUTFO LI IHESNET :

#include <nopreempt_spin.h>
void nopreempt_spin_lock(nopreempt_spin_mutex_t *m);

HULIFOHLE 7 mEA S LUZA Ly RRAE By 708y ZITRSD LTZSE,
nopreempt_spin_trylockidtrue# K L £97%, & LEKZ LR o 7oiA 13 false# IR L 7,
nopreempt_spin_trylockiZFFOMH LIt 7 rE A LLIFA LYy &7y 7 LERHA, 2O
AH =T =R FLTFO LI IIRESNET

#include <nopreempt_spin.h>
int nopreempt_spin_trylock(nopreempt_spin_mutex_t *m);

HLIEEShZAY oy rin vy 7 ShTWbE4E. nopreempt_spin_islockitrue i
LET, bLT7vryZ SN TS A alse #IRLET, 20O ¥ —7c—AFLLFD
LolkEEsnEd

#include <nopreempt_spin.h>
int nopreempt_spin_islock(nopreempt_spin_mutex_t *m);

nopreempt_spin_unlockiZAt oy 727 >vy 7 LEYd, ZHUIMEZELEFEA, 20
AV E—=T 2= AFTUTO LI ITHESNET
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#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 RT
TEHT DD P L=« AR PZREHRTLIENAETHL Z LITEELTRE,
77V r—3v 3 ik<nopreempt_spin.h>X U FICSPIN_TRACEZ# EET A Z L2k, Zh
BD L=« AN M EAMTT D ERARETT,

#define SPIN_TRACE
#include <nopreempt_spin.h>

% L-Ipthread3 U > 7 S a8%46. 77U r—3v 3 id-Intraced, L < -Intrace_thrH, U > 7
SNDHLERHY £7,

INBDA U H =T 2 —AO[MAICET 5 E e S #IL. nopreempt_spin_init(3)®man-~<—
CESBLTITEEN,

POSIXI DV T 4T « BT %

BE

NI T 4T e TriFny s bTrny JEEOTD OREMREE ERT D7 0IcHE
PERMRE/R M A U A — T 2 — AR L ET, Wy T T e T A IFEREE TN
W L TEESNABREDOHIRE v F2ESFT V=7 b TT, ZNOLOBELIGT S
POSIXA v Z 7 =— AU T EGHET :

o ETwTxEErb L EDHEICHET DHHLESNE— sem_initd L < iXsem_open

o EXTADEET VU AL MNTEHE Y Y EE—sem_waith L < IZsem_timedwait, #&
BOMPEAOHE, BEE2FETL VWD E A7 137 ay 7 LET

o EXTFDEERALIVALITEHT 0y 7 BE—sem_post, b LfEROENY 1
UTFoHEE, E~v74 EThny 78R T0WEZA7DIoNRIENET, b LERD
ERPrEZBILBEE, B~ 7+ LT uy 7 SNEZ 271350 F¥A,

o ENEDPHEDHE~T+DEET V7 VAL T DE&MME T v 7 #Biff—sem_trywait,
HLERAEE b LUFRADEE, BIEIIRIGL £,

o EVTFDEDOAT YTV a v NERMT S =Y BiE—sem_getvalue

Ry, Tray s FTEny ZBETERD TH(—EORIERFRICET S, Z06
NETHRIZTE T TE DHB D),

BT 4T e T A IIEEOGE S et A TCHERATEEHDDBRY V—RA~DT I
RAEFIHT DT DIHERT A ENARETT, WV T 47 B~ 7+ 34RITETHA
HiZe LTHARETT

Z Ly Ridsem_init(3)L—F DI L&A L CARTR L~ 7 + 21Ek LIISHE L £
T TOEY T AIIMNOH L THEESALEICHELLES, TV r—ra rAoER L
v Ri%, sem_initb—F OO L CER sS4 miZzes L~ 7+ 17 7 A LET,

AL v Rixsem_open/t—F > OO LB X N2 =—27 A4 RI(Z 0D LT WNULL TR T

TAXFINOIET A Z LICE VAT E 7+ 2ERLET, E~7 413, B~ 74 %
BT B 7= Dsem_open UM L TG S aEicwiiib s £9,
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sem_open/t—F NI 7 B ZADFEBT FLAZERICE~ 7+ 25O ET DT, 4EiffEt
<7 A DHIZT R ANERMEE VY TEZLEHY EHA, O & X Isem_open
DOMRH LB LORE CARTOREICL VAR EE~Y T+ ~T 7R 5T ERARETT,

A2 L LIFAFIHTE Ot~ 7 4 2 HHed 0, £ ORI TREZR Y Y — 2 DI
RETDRLENDHY £, HAPMZRMIEST D7D T 17 - v T4+ %ME91T

X, B~ 7 +OfEIZL |

- L

CHEXAE

TOMENDY £,

IVTAINRY ) —=ANDT I EAEZLRWAZY A 71E, €0V ) —2AER#ETLHE~T
FEBY I THUNERDYET, ¥RAIBE T r%a v 7T 5, FRUES AT ANOM
OBFRZ AT NS TFHENDZ LR Y Y —AMERARECTHDL LB HM->TCWET, UV
— AR RHET I T R B LRI Y= ARNT I A SN LT T r— g v
DEPNTVWAMENRH Y 7,

T T A OENRETHLRY U Y —XFRAFHET, VY —RADI2FZnzlfB L L2 &L
TWBROHAAZAZIZED S ToNET, B~ 7+ OMERE e, FIFARERY Y — 231>

B <,

Uy =2l L5 & LTWEZ A7 IIFAFREL 221U D F TRHROLENH

DET, bLEYZ7FDENATHINE, VYV —ADIOZBET 017 ey 7 EhT
WDH LITFFE L T D X A7 N1 EHEAET D AREMERH Y £5, X 2RI NY V—AD
ERZEET T, Thiit~7x&27 a7 L, UV I—REMOX 27 BMMEHATHETH

LT lamboEET,

FMEMEOHSIIT T T 47 - =T IS TUTIEV E¥A, DI AT D~ T 4 %
0y T HIENARET, tOX AT XEFENET oy 7352 ENAHETT,

=T DT 0y VBRI L RIS S FLT, ZHIZ AR Ty Ry 7 25 &
BT T TN e N R T e —=F b7 452700y 7352 LA
BT,

AT HED K UNIE I DA E RA[REIC LE T, [l b X AN E~T +% v v 73 B
WCHA AT e~ 7+ OFTAFIIT R bRWed, FAZERLE~7 2y 7 LEHET
2070y I THEBRES AT OBIEEZ—FIICHE T2 2 LAk ERA, TOk
B RO EERAN AL U D ATREME N H Y £

AVEF—Txz—RA

DIEDE 72 a9 o TPOSIXA U T 4T BTt « f v F—T =— ZADHEHFIEZ N
LET, N5 X —T2— AP FCEEICHBELET
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sem_init
sem_destroy
sem_open

sem_close
sem_unlink
sem_wait
sem_trywait
sem_timedwait
sem_post
sem_getvalue

BRTR LT T 4T
ZRi LA T 4T
LuiIftE AT 4T

ITWET

AR ERT T 4T
AR ERT T 4T
BT 4T
AT 4T
NI T 4T
BT 4T
HOT 4T -

w7+ B LET
T EHIBRLET
v 7+ OERR. ML, B oML A

T A NDT VB AEHELET
v 7 rDAFIERHIBRLET
tvT7xEmy s LET

twT N7 ruy s ThHAHGAR Y LET
YT A ELXALT U MIETrYy I LET
t~T7xET a7 LET

v 7+ OEERGLET
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INLDA L E—T 2= AEFERDZTHID, PALY K- FA4T7 TV 5T T r—rvail
Vo7 FT20ENRHLZEICERLTLLESY, UTFOH T8 ta o744 770 &
Vo7 d M CHEET2a~wr K T4 &2RLET, R’A4T 1 7POSIXT A 7 Z U (NPTL)
77 4V bR ENET,

gcc [options] file.c -Ipthread

FCT 7V r—2ar & TOavy R T4 THIZY V7 SEDZEMRARRTT, 2
AUILINUXA Ly K« 47 Z U 2R LET,

gcc [options] -static file.c -Ipthread

TavAEY T 3OV R—FBLNUXAL Y B T4 7T VIZERWZ SICERELTLE
Wy,

sem_init/v—F

sem_init(3)7 A 7 F VU « —F UL, BT AL o THRESN TV DRIHARER Y Y — A
D7 DEERETHZEIZRY, BFOH LT R EARLARIR LA T T 4 v
T w7 3 BT D ENARETT, MAEBHLOTEDIZ I T 4T ke T %
AT A0, et AHMEFLCERELET,

NPTLZ A 7 Z U 2 L CEIfIC Y > 7 Enf=7 v 2 F Aid, pshared /3T A —ZNE T
IERVEICRE SN T AR T~ 7+ 26925 Z LNA[EETT, b Lpshared (2
PuRRESNTEBE, B~ 7HTIRA Lo 2ARO R Ly FREZETTHEALET,

Linux AL > R« A4 7V &2HLTHEMICY 7 En7e s Z 503, AL et ARNO
ALy NMTHRET IO T 47 v~ T+ 2HAT 52 L ORARETT (pshared 130%
RETOHLENRHY 1), 7REANDIOD ALy Fidt~ 7+ 246/, WL L%, [
— PR ADMOWR AL v FIZZ Dt~ 7 + 8ET D2 L RAEETT, fork(2Y AT A
a— XV ERREND 7 rE AL, ST ANBICHSL LIzt~ T 3 ~DT 7 A
A LERE A, exec(3)h L TexitR)I AT A a— L AR L%, a2t
VT A ~DT TR AERNET,

sem_wait, sem_timedwait, sem_trywait, sem_post, sem_getvalueZ A 77 U -« L —F %
v 7 A B ET S SNE S, ARIRLI VT 4T - BT 41T
sem_destroy/L—F U OO LIZL VHEIBRSNET, TR0V —F I 0%k s v
3 CaHBALETS,

CAUTION

IEEE 1003.1b-1993 ki, EHDO T n¥ A0 FE—t~ 7+ LT
sem_initZMEOVH L72FICRAET A Z L 2R LTV ERA, BT,

RedHawk Linux D FE2E1%, HIZHRAIDsem_initFEFOH L D% I T 04
Asem_initOMEOH L THRESHAEICE~ 7 + 2 FH8L L £9°,

TTV =g s a— RDBPOSIXA & —7 =— A (kD
Concurrent Real-TimeD v A7 L &xGT) 2R —hTHEDLH 2y
AT LIHRBET D EBHRD Z L HHFEICT D720, sem_initx
EIWRTEER T VI« T aEAREEDE~ 7 4+ O
VERZFTbnd Z L E2FH20ERH Y £,

H Lsem_initdMEONM LORTICEEICHI b S, ZoRLe~7 4%
FEFER DA Ly ROEEIEE L TV D% ICsem_init BSFFOMH S =8
B, INHDOA Ly Ridsem waitOFFOH L HiKS Z Eidk LT
L, BRI T SED 2 LML 2D 1,

S
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#include <semaphore.h>
int sem_init(sem_t *sem, int pshared, unsigned int value);
GBI TO LS ITERSNET

sem WHEUL T 2LBIR LA T T v~ 7+ EF T sem_t HEER~DORA
i

pshared &£~ 7+ ZMOT B APLET L0 E D EFTERME, b Lpshared (ZF
BLSNOENRE SN TWDHBE, Ev 7 Hi37 e AMTEINET,
t Lpshared I B a3 EINTWDLHE. B~ 7+ FFE— 7:1“127\?\]0)7\1/
v FEICoRIHFENET, L|nuxXl//]\ TATZ VB THIZ
JENTRTTNE, TR AR THET S~ T 3 2T 5 2 &iﬁ
K9, pshared ICP 2R ETHILERHY, L LERRHRESINTWARNG
Aldsem_initiF-1%ZiK L, errnolZENOSYSG%E S E T,

value Teb Lt Bv 7+ OEEZBIEFATTRER Y Y — A 0HA~ T 5 E
DOEHAE, = OFIISEM_VALUE_MAXDIEZ#BZ 5 Z LN TEERA(ZD
5% MR 52 iT<semaphore.h>Z 2B L T 7Z& W),

RV fi0iZsem |n|t@ﬂ¥0u”jbﬁlﬁkijlbf__&%rbiT RYE-UI=T—NEELZZ L

ZRL, errnold— 7 — Mo A1 EINET, BETHARENEDOH 57 —OFA
O—EiTsem_init(3)dmanS— & £ LT< 7ZEW,

sem_destroy/L—F
CAUTION
BHIR LAV T 47 v T 41F, E0TveRbe~v 7 4+ %8
ETHMENRL Y, BifEE~ 74527 0y 7§57 0k ANEE
L72< 72 2 £ THIBRL TIXWIT ER A,
B
#include <semaphore.h>
int sem_destroy(sem_t *sem);
SIEIIUTO LS ICERSINET ¢
sem B 248172 LI T T 407 « BT+ ~DBRA 2 Z, sem_init(3) DI
CHLUTERENEZD T T 4 7 - &~ 7 721 Zsem_destroy DIFONH
L CHIBRT 5 Z &L B ATHETT,

RV fEolXsem_destroyOMOM L3RBI L7c Z 2R LET, ROME-LIIE=T7 —2" %L L
ZLERL, errnolE= 7 — 2 Mo D1 ORESNET, BETDIARRMEOH LT —D
D —"EXsem_destroy(3)®Oman~<—Y 2B L T 72 &0,
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sem_open/b—F

sem_open@)T7 A4 7 F U « L—F U, MO LT v ARLRIGEIV T o7 - &
~ 7+ OER%, I, B AN T A Z ENARETT, YukARARIME AT 4 v
T w7 F BERT DRE, 22— RARTE T A ~BHEMTET, 2hbRiE
T AIRHE SN TV DR AR Y Y —ADKIZ e~ 7 O ERE LET, AP
DR EN T T 4 7 - BT+ 2EHT 22, e A TEEURELET,

AEIT &~ 7 3 BER L%, o7 ot A idsem_openDIEUM L L ONE L4 R0
EIZK D EDEY T+~ AL T D ENARRE RV ET, EFICETTHE
sem_open/b—F ILHINE I T 40T =T DT RLAZRLET, TrkR
I3TZ% D%, sem_wait, sem_trywait £ sem_postOFEONH L T~ 7+ 2 BRI H7-DIZED
T RUVAZMERALEY, Yot Ridsem_close/l—F 4 L < idexec(2), _exit(2)v AT L=
—VEMOH T E TARIMTE B~ 7+ 2 8E LRIT 2 TREEA H D 97, execd L < (Fexit
DFFRH L TARIMT & B~ 7 xidsem _closeDFORH L THLI DL KT LET,
fork(Q v AT L a— M EVEREND T 7 a2 FE T e ADM L4t &~ 7
DT I AEALET,

H LI TR Rsem_openF Al CART AR E L CHEMFOH L 21T 2 %6, ()7
ot ZHHAsem_closeDFFRH LABEL TR~ 7+ 2 C T2, & L%, QW<
NOT A sem_unlink OO LA B L TARTZHIFR L TOWRWRYFEICT F AR
Kx OO LIl SET,

H LEKEO T vk 2n3sem_openZ [F CAHTZEE L CTEBIFOH LZIT2 54, W20
O7 v ANsem_unlink DR LZB L TARTEZHIBRL TWRWRY | RTE~7 % « A4
Tl FOT FUAREK 2 OIFOH LI RSN ET(E IO LIZBW TS T LHRICT
RUAPIEZZDITTIERNI EIZERELTLEEY), b L7 rEA0sem_unlink OFEUNH
LZELCARMZHIBRLIZGS, B~ 74 - A7 V27 FOFHLWA VA ADT RLA
NI NFET,

S

#include <semaphore.h>

sem_t *sem_open(const char *name, int oflag[, mode_t mode, unsigned int
value ] ;

GBI TOL S ITERSNET

name T~ 7+ DARTEIEET DNULL TR T 3 5 30551, #ERE “sem”Zname @
B NS, B~ 7 #iddevishmicF —# 7 7 A L& L THERR SN E T,
FHAD AT v 2 (NI REHIEOH 57 7V r—1 3 Oz HELE)
TETNRAT v v aZ@PICHOAD EE A, BHEORT v ¥ 2 LT HHED
T4 Lo N b AHIOMBRICEEEZ 52 £ A, #lxIEX, Imysem &
mysemiZiii 57 & b/devishmisem.mysem & U CHEIR Sk, BEEEEA T
Zate Z O3FHX/usrlinclude/limits.h TEFE S 5 NAME_MAXCKI T
FRENTWAEICEENLETT,

oflag MO Ln a e ARLRIME DT T 407« <748 LEBEGFEO4
HiftE BT T 4 7 o~ 7 A ~OBEROMENE O a5 HE, P
Tovry NBEETHZ EBNAHRETT :

O _CREAT name TIRESNDIH T LT 47 « v~ 7 DIFEEL
OGS, ERENET,
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T 7 O =Y —IDIFFFOH Lt rE ADOF) 22
—P—IDIZHESN, TDOZN—TIDIFFFOH Lt v
T ADHEYNIR T N—TIDICHRES N, TDO/R—3 vy
¥+ By Mimode 5IEICRESNTZ LBV ICHES N
i@‘ =7+ OWWIEIZvalue BlIETHRES NI LB

DICRESINET, 2Oy hERET HFE, mode &
value B3I DO FE#EET HMLENRHH Z LIZER LT
<TZ&EW,

HLlname THESNDI DT T 47 « &~ 7 4 DF
ET 5854, O EXCLIZER SN TWAHUIMIRTE &
N7=0 CREATIIZ h&aRibLEH A,

O_EXCL H LO_CREATHAFRE S, name THRESNWZAI T T
g T e T DFET D5A. sem_openlZ R L
F£7., b LO_CREATARESNLTWARWEGA, ZOE
v MIERINET,

H LO_CREAT L O_EXCLLMSND 7 Z 7+ ¥ v | Hioflag
SR E IN TS A, sem_open/b—F L E—= 7
—EIETZLICERLTIES N,

mode WOBII & ETename THRESND IV T A>T« T 4DR—I vy
VB Y NERETLHELME : ot A0 T7 7 A0 B— RIER~ A 7128
ESNTEEY NI T T4 -7+ DE—RFTZ I 7 ENET(ER
LRIz OV TiZumask(2) L chmod(2)man~— YA B L TL 72 & W),
N=Iyvay By NSO E Y FAmode ICHESHTWEHRAE, Z1b
BERINET, Yav R34 EI YT 40T e T EERT S
L& dHmode FlIEEEELET,

value et LITHEEMEERY Y —2A0KIZE~ 7 + DEEPIELT 5 ED
B, Z OFuE<limits.h>TEF I 5HSEM_VALUE_MAXDEZIEBZ 5 Z
LIk ET A, TR RIATMNEI DT 4T e T EERT B
L& pAHvalue 5I1EEHRELET,

H UIFON LSEEL L7e 6. sem_openlZ4Rift&E b v o747 - 8~7 D7 KL X
%KL ET, SEM_FAILEDO RV EIZ= T —0R3AE L2 L&KL, errnoli= oy —% /"7
EOICHREINE T, BETHAREOH DT —DX A TDY A MZONTIE
sem_open(3)Dman— TS LT ZI,

sem_close)—F
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sem_close(3)7 A 77V « L—F IO L7 mEARLA4RIGE IO T 47 v

TH DT I A RIETDHZ ENAHETT, sem_closeV—F it~ 7 1 2FHT 57
BEACED B TOENTEVAT L - VY —ARKLET, T0%, BT+ 2BELLD
LT 57 e ANBSIGSEGV Y 7LV OEME H < fER L 2 D ATREMN H V £,

7 ICHT LT ME T r ADsem _closelfFOH LICEEEZ T E8 A,
B

#include <semaphore.h>

int sem_close(sem_t *sem);

ST O L S ITERS L ET -



7'rt X [E] A

sem T IR AERKT DA ED T T 40T - BT F~DRA X,
sem_open@)DFFOH LAZB L CHNL LI T T 47« k~T7 LD
WOBRERET D2 ENAHETT,

RV fE0Isem_closeDIFOMHE LR Th LIz Z L 2R LET, EVE-LIT= T =N ELD
LxRL, errolI= 7 —Z ROl ESNE T, BETLHAMEOH LT —DF A
ZDY A IOV TiEsem_close(3)Pman~<— Y #ZEM L T &0y,

sem_unlink/ vV —F

sem_unlink@@)7 A4 77U « L—F VEMRHLILET B EARI U T 427 - BT+ D4
HIEHIERT 2 Z EAARETY, TORFECATMAEMEA L T~ 7+~ DAL L L5 &
THTRERTEY T A DRI DA VRS AT LB LE T, RO LI TR
~ 74+ &SR L TnDH 7 et XX, sem_close(3), exec(2), exit(2)> A7 LA — V&MU T
FTES T+ HMEHLEHT D Z L BATRETT,

S

#include <semaphore.h>
int sem_unlink(const char *name);
SIEGILLTO LS ITERINET ¢

name T~ 7 4+ OARIETREET HDNULL TR T 3530551, HE5HFE “sem”iEname @
B INE ., B~ 7 #iddevishmiZF —# 7 7 A V& L THERR SN E T,
FHD AT v 2 (NLTIFARREBHIEOH 57 7V r—1 3 Oz HELE)
TETNRAT v v aZ@PICHOADEE A, BHEORT v ¥ 2 LT HHED
EET 4 V7 M) DATTOMIRICEEL 5 2 A, B2, /mysem&
mysemiZiii 57 & b/devishm/isem.mysem & U CHEIR Sk, BEEFEAF
Zate Z OFHX/usr/include/limits.h TEFE S 5 NAME_MAXCKIH CTHE
RENTWAFITHEENLETT,

R Eoiksem_unlink OO LK L2 2R LET, EVE-UI= T —0NRBELZD

LERL, errnoli= 7 — & R"T7-OICHESNET, BETHAREEOHDIZT—DX A
Z DY A MOV Tiksem_unlink(3)dman~<—Y Z & L T 2 &0,
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sem_wait/V—F

sem_wait3)7 A 77 U « L—F UIEFOH LIL T B EABARIR LAY T 47 BT
FEO Y I TDHIENRARETT, bLE7+DERE e THIHA, B~ 7+ idice v
JENTWET, ZOHE, T REIV IS FIAL LTI xRN T ey ENHET
Tay 7 LET, bLEYT7ADEREr LY KREWES, YarbRidEv T rEr Y L
BET, WThicE X, B~ 7+ OEITED LET,

B
#include <semaphore.h>
int sem_wait(sem_t *sem);
GBI TO LS ITERSNET
sem Oy 7 TALERLIT T 4T BT ~DRA K
ROEOET e ARBE Lt~ 7+ Dr vy 7RI LI L 2R/ LET, RYME-UITT

—HAELTZEERL, errolI=7 —Z "7 DI EINE T, BETDHAREMEDOH
HTT—DEATFDY A KMIOWTiEsem wait(3)Pman—C 2B L T ZEW,

sem_timedwait/L—F
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sem_timedwait(3)7 1 77 U « L—F VEIMHOH LT e ARN4uik Ly T 47 -
v T xEay /T AHIENARETT A, b lsem_postE N LTTray /3o atk
AH LKAV Yy REMFOZIERLICEY 74D v 7 TERWEAE, BESNZXA LT
v N ORI AT T LE T,

S

#include <semaphore.h>
#include <time.h>

int sem_timedwait(sem_t *sem, const struct timespec *ts);

FIEFLTOL I ICERSNET

sem Oy TR LT T 4T BT A ~DRA H
ts N T T E M ER LT ) B THE Liz<time.h>IZEZRIN TN D

timespec HHIER~DRA &
il

ts.tv_sec = (NULL)+2
ts.tv_nsec = 0

QDX A LT T N E, POSIXEFEAFEGERICE T 23 FRic >\ T
%, 6% [POSIXFFEMEEEDOIME ] 2B L TS XV,

ROEOT 7T rEAREE LI~ 740 vy 7RI LI 2R LET, RVE-LIZ=T
—HAELTZEERL, errmold=7 —Z "7 DI EINE T, BET I REEDOH
DT —DXAT DY ANMIDNTiEsem_wait(S)Pman<— TS LT 7ZI N,
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sem_trywait/L—F

sem_trywait@)7 4 7T VU - —F ik~ T7 N T rav s SN TWAH I EERTE~ T
FOMEMR0E D KREWGFAEDOL, MRH LT e ARNI T4 v e~ Tx%ay /T
LHZENAHRETT, bLEY T+ DERERrTHLGE, Ev 7+ 5Bk Yy 7 I TE
D, sem_trywait OFFNH LIZKRIR L E T, L7 meARE~T7+0u v 72T 58
A B 7 A OMEIFHED L, ) TROWNERITIEDD A,

B

#include <semaphore.h>

int sem_trywait(sem_t *sem);
FHEIUTO LS ITERSNET

sem MO LET e ARl 0y 2 T4 LIV ST 4T « BT 4 ~DR

A K
BRI L 7o ARNEE L~ 7 +0a v ZICRHILIZZ L2 R LET, R
E-UFT T —FAE L2 2R L, errnolI= 5 — & Rd7-DICHRESNE T, FETHHA

BMOHETT—DF A TDY A MOV TlEsem_trywait(3)dman~<— Y Z B L T 2 &
AN

sem_post/v—F

sem_post3) 7 A 7T Y « —F AIMERH LT OB AR D T 4 T BT BT
ayIFTAHZENARETT, b LIS ED T o AN T 4 BT T ry 7 LTS
LA, EREELEO/RET e ANt T A RT ey s SNERICR S ET,
=

#include <semaphore.h>

int sem_post(sem_t *sem);
SIEIIUTO LS ITERSINET

sem Toav I THRBR LT T 4T T ~DRA K
RV fE0IEsem_postOMFOH LRI Li=Z L& RrLET, b LIELL RV~ 7 4 stk
DL INTGAE, B AT —vay s TNV IRAELET, BRVE-UT= T —2%4AE LT

ZEERL, errmoliT= I — 2R EOICRESNET, BETHAREMEOH DT —D
ATDY A MZOWTiEsem_post(3)Dman— Y EBR L T ZEN,
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sem_getvalue/L—F

sem_getvalue3)7 A 77 U « L —F IO LIt 7 B ARLFIR LT T4 0T - &
~ 7+ DTG 5 Z EAARETT,

=
#include <semaphore.h>
int sem_getvalue(sem_t *sem, int *sval);

SIEFLTOL I IERSNET

sem HEBELEZWATTIR LIV T 4T s B T ~DRA o F
sval BRI TT 4T B T A DEPIRENDGEH~DORA o, XS

NAEZa—NLTFDOHHEA I T TOEY T+ DEBROEELELET, =
OEIIMERH LB R D FORETOE®~ 7 + OEBEETIZAR VDS Ll
WHICHEET A Z EAEE T,

RV fE0lEsem_getvalueDIFENH LIZERH L7 Z & 2R LET, ROME-UE= 7 —08%4 L
7ot ERL, errnoli= 7 — 2RIl EINE T, BETLHAREEOHLHZT—D
ZAFDY R MO TliEsem_getvalueB)Pman<— U E2 B L TLZEW,

POSIXS = —F v 7 A D EAH
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R a—T v RFFEEGR I VT 4 b - v T Y a L DETFNSIE T — 2 RS R R
T HIOIFER R AT SA AT, Sa—T v 7 AEITray 7 (EDALy RIZHET
AEInTWiaWnweay 712D A Ly RBFTA)D20DREEZFF> TWET, thoAL v R
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pthread_mutexattr_getrobust(3) 2N A N e LoULEIRT
pthread_mutexattr_setprotocol(3) 7a kA EEE
pthread_mutexattr_setrobust(3) T NA K e LYV ERIE

2—T 7R

DUNRAL s 2a—T vl RAEFERTAZT SV r—ya i, 2 a—7 v 7 A RERICHT
DI 2—T v I AFEEDKE T LIeEd D ERIHT 5 2 ERAEETT, B LWAIrE#EIE
2—T v 7 AEESNTODIREERELE D E L, b LENAHKESA, BOLEER
Ra—T v I REw—7FTHTHIENAREL LY T, b UREBORENSHEK M- 28
B 2Tyl R Eay I LI ETHRICREARFRRETHDL L ERT AT —F AEW
BT2E200T210ICIa—T v 7 AFRIERATREE~—27 T AREMERDH Y £T,

I EFEET 5121E, EOWNERDEAD & ENOTRECOVERABLE®D2-2errno=— R23F T
FF, T2a—TFT v AEFRICA L Y RREALER, 2 2—F v 7 AFHBICT e v s
LA E~—2 ENET, Ty R 3a—F v 7 RACBWTEL DR LIm o v 7 Rk
TlX72 < EOWNERDEAD=J —%iKT Z L ZRW\WTIE, Ty K- oy Zi3@FOor Yy 7 DX
IICEMELET,

PeoT, BUNRZNMNIBURT AT AV r— g ViIRENTZE0 vy VERODAT— % 2%
RAHVENH Y EFT, EOWNERDEAD TH L, 77U r—3 g IFNEERT S 2 LR
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int pthread_mutexattr_getprotocol(pthread_mutexattr_t *attr, int
*protocol)
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PTHREAD_PRIO_NONE
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ﬂ]\/iﬁ—o

B
int pthread_mutexattr_getrobust(const pthread_mutexattr_t *attr,
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int pthread_mutexattr_setprotocol (pthread_mutexattr_t *attr, int
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X5-1 sembufi&&Ek D ESH

struct sembuf {
unsigned short int sem_num; /* semaphore number */
short int sem_op; /* semaphore operation */
short int sem_flg; /* operation flag */

sembuf fi&ERIL<sys/sem.h>~> & « 77 A LNIZER SN TNET,
semctl(2)V—t 2 a—/ /L CEH &b semid_dstE R A X5-212 7k LET,

X5-2 semid_dst kD £

4 I
struct semid_ds {
struct ipc_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;
}:
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#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semget (key_t key, int nsems, int semflg);

FEROETDOA LV IN—RT 7 AT, A_—F 47 - VAT ADlustlincludeVd 7 F 4
L MUIZhY £,
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(semid) T¥, semid IFAZFED [SystemVE~ 7+ DFH] 7L a v HNTHBHESNTHET,

v 7 A REBLOT — ZERICHIST 28 Losemid 3L FORMICISTHEEYE T 5%
BB S E T,

e key 7% IPC_PRIVATE
o VT AEABIOT —FEEERICHHET Dsemid 3TFELE LRV key | D> Dsemflg &
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Read by User 00400
Alter by User 00200
Read by Group 00040
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SINHA. 23— ROfHIZ00406 (00400+00006) & 72 0 F 97,

semfly l1%, 77 7AW L BHERDEIEN—I v a U2 —FEICHE M L CTRIBICRET S 2
EMATEETT,
it 451

semid = semget (key, nsems, (IPC_CREAT | 0400));
semid = semget (key, nsems, (IPC_CREAT | IPC_EXCL | 0400));

PUIFOfEiE<linux/semh>DOHF TEZINTWET, ThOHDOMEEBZ D L FICRBORRA &
D ET,

SHMMNI WOTHLRIAFRE R =— 7 ot~ 7 4 A (semids) D K I
SEMMSL B~ 7 HHEANDOE~ T F O RE
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SEMMNS VAT AERO LY~ T EENDE®~ T+ DK

=T 3 HIRMED Y 2 MU TOA T v a ok vipes(l) a2~ RTHRET 5 Z &0
FRE T, EEMIIman—T A BB L T &V,

ipcs -s -l

FEDOBE S 27 — Z EEROYILE L O E DT T — M2 Tiksemget(2) Oman-<
—UEZRLTIEEZN,

5-32



7'rt X [E] A

semctlv AT b a—)u

semctl(2)i3t~ 7 + A ORIEERIEL FITT DDA S ET,

AKtZvarTidsemctl AT Aa— L EHALET, IO ERIZsemctI(2)Oman
NR=UEZRLTLEEY, ZORRHELOFEAZHAL WL s T A,
README.semctlixtNIZfRit s /=L < da A v b &3k
lusr/share/doc/ccur/examples/semctl.c TR % Z & NATRE T,

=
#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;

FROETDOA LV IN—RT 7 A VT, A_—F 47 - AT ADlustlincludeVd 7 F 4
L MUIZhHY £,

semid Z#xiIsemgets AT L3 — L& o TR S AVIC B 278 B TIX R WIEEE T2 T vl
R EH A,

semnum BlEUIZE DO T~ 7+ 2 RINTA7-DIERINET, ZHIFEEGDOT FI v o
WCEITENDVREDIEFRICEE L ET, 7+ DESMERSN L, B0t~ 7 413
N0, REOE~Y 7 HITEFOREL Y bUNSWHEDRESNET,

emd BIEIIML FOBEDOWT N E 2D £4,

GETVAL t~74+HEAHNDOHE—DE~ 7+ lEZKRLET

SETVAL tT~74+HEANDOHE DO~ 7 3 lEZRELET

GETPID &~ 7A4HEANOE~ 7+ OBEEZRFZICFET LI 2t ADPIDEAR L £

GETNCNT BIfEfEL W b REL RDTDIHFEDE~ 7+ DEEHF->TVE T BEAD
BERLEY

GETZCNT Br iR 5720l EDE~ 7 4+ DEZEFoTWL 7 a2 A0 ERLET

GETALL t~74+#ANOETOE~7 +DEEELET

SETALL E~7+HEA4HNOL2TOE~Y 7 +DEEZRELET
IPC_STAT 4857€ &iizsemid (ZRHH 35T — A HEEIRICE N D AT — X AR %K
L. arg.buf T LR ST — ZHEIER O FITHEM L £ 5
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IPC_SET #8ESNi=t~7 +8E 5 emid)iZxt L THR 22— —/ 7/ —7ID & R
—yvarERELET

IPC_RMID $8E SNz~ 7 + 85 L TNICEHET 27— Z R S BICHIBR L £
NOTE

semctl(2)t— X |ZIPC_INFO, SEM_STAT, SEM_INFO=~ > R
A= LET, L75) . Inboawy RigipesQ)2—7 4 VT«
THATDEOETICERNENTNDEOT, ZhbDavy RiZon
TOFAILH Y iﬂ‘/uo

IPC_SET £ 72IXIPC_RMIDilffl 2~ > REFITT H72, 7 & RIILLF O E1OLL B
L TWARTIER Y £8 A,

o HZN7:OWNER®D = — —ID% A
o  AH%172CREATORD o — ¥ —IDZ T A
° X“—/\D“—:L““qjj“‘

e CAP_SYS ADMIN” — Rt U 5 ¢ A

v 7 A EAIE, -s semid (B~ 7 B EWBT) E 72 1X-S semkey (ST HEY T A+ HEEOF
AT a VHREICL Diperm(8) 2~ ROFIH CHIBREN D AHEME DL H B Z LICERE LT
&V, Zoavy Refif+57-H, 7 rt X IFIPC_RMID #lffla~ 2 ROEITICHE
ERDOERUMRERF> TV ARERHY 3, Zoa~r FOEFICE L TEAR D IEHR
IZipcrm(8)Oman— YA S L T &0,

O ol m~ 2 FIEBREIS UTHARDY § LATFEZ AL A= v & a OWT DR
L[Z‘gblii V) jﬁﬂ_‘o

arg SIEUTHIE = < > RBSFATY 22Tl y 2 e ik & ‘/X'?A 3*—/1/ ELTHERSH
E7, filfflla~r FO—fICEL TE, arg IS ELE S PICHICERINET,

e arg.vallzW#ZH : SETVAL

e arg.bufiZZH : IPC_STAT, IPC_SET

e arg.arraylZ#ZH . GETALL, SETALL

e arg IR . GETVAL, GETPID, GETNCNT, GETZCNT, IPC_RMID



7'rt X [E] A

semopv AT ha—)b
semopQIFIBIN I NI E~ T A EED AV ROBEZ FATT B0 I E T,

AtZvarTidsemopy AT Aa— L EHALET, IO EHRIXsemop(2)?man
N=UEZRLTLEEY, ZOMRRHLOFEAZHAL TWL 7 s T A,
README.semop.txtNIZfEft I Nz L < oa o k&4
lusr/share/doc/ccur/examples/semop.c TR} 5 Z L NHHETT,

=
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semop (int semid, struct sembuf *sops, unsigned nsops);

FROETDOA LV IN—RT 7 AV, A_—F 47 - AT ADlustlincludeVd 7 F 4
L7 rUICHY T,

semopv A7 Aa—/UIEFEK T TER, 5 TROWGAIT-1OBEHELA KL £7,

semid BIEITHED /R EOBEHE THAVENH Y £4, £33, ThiTFERTICsemget(2) > A
TALAI—NPHIRENTWAIMLERHD 97,

sops BT K Y T+ E LT LA T2 E e —%— « X2 F U FIRNOHER OS]
EHRELRLET

o B~ T DA (sem_num)
o FEITTLHAE (sem_op)
o T Z 7 (sem_flg)

*sops H & (FEFNAFREFN ORI OBEROT R A)E L AXMEH FTRERELS~D R A > 2 %
BHELET, sembufiFEFINOEEEREA L AAOF o FL— kLT SN DT — ZREEED
X TE/HT, Fhid<syslsemh>~y & « 77 A LIZH Y £7,

nsops SIEUIELSN DR X (BEFINOREEROE)EHE L ET, ZORIIORERKRY A X1
SEMOPMY AT b+ Fa—=2 T « RI A=K Lo TRESNET, > T, SEMOPM#E:
ED ERRIZFsemop s AT b a— WK L TCEITEND Z ENARETTY,

<7 +FH(em_num) TBRIENEITEINDIEENOBEDOE~ 7 + 2T LET,
FITENDEBIIUTIC Lo THREENET

e sem op NIEDHEA., B~ 7+ fEidsem op DEICE VA7 U A FENET
e sem_op NEADEA. T~ 7 4lidsem_op OHFMEICE VT 7V A bENET
e sem_op BNEEDHE, BT A HITEr L LI RDZETTANINET
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UTOEEa~ 2 R(7 7 22 2 & AHE -

IPC_NOWAIT BFINDO ED X S e ECHRET D Z ENARETT, b L
IPC_NOWAITAREEINTNDS ED L D i fEd 9 £ ETTE
WS, BT 4 OEEDV LBERTEHZ LR VAT Aa—)b
HRMLTREY 9, E~v7 4+ 0BEDMEV BT 7 U A PLE
HFET B, I TR~ T 42 BB LLTAEDICTA
e T OBV AT A a— WIRKRLET,

SEM_UNDO T ARKTTHECHBNIC e A0~ T + ODETE LTI
RETZEEVATAIERL, 7o 2nTy Fa v 7 RE
ZERET 2 Z L AFRBICLE T, ZOMREELELT LD, VAT
LANDOT v ABEOT N BEGLeT —T NV E VAT AIHEEFL E
T, Fx MR ERIEHING K EY T+ DI2ODOT R
IEERDESER LR LET, VAT MIRENRETE 258k L
9,

FAERIA

HATY 22— V7 EHIZARMBAT —% 7 7 F ¥ TIEHR— F SR TRV, KRS
HEZARMAT —F 7 7 F ¥ TIEPR— FENTWARNWZ LIZERELTTFEN,

UTFo's v a T, AT EREEET 2720 E/MAT 5 2 LA A RE/zpostwait(2),
server_block/server_wake(2)D 4> A7 A — L&A L £7,

postwait¥ A7 A a—)b

postwait(2)7 7 > 7 ¥ a VxR I — T DA Ly REICHERT 2 E CRRMRRY —7)
VAT T v FIEAT—DAI=ALTT, Al y RERLTBEADRA =T D %E
IH 0 FEA,

B

#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 ...

2 Y —REEICT BI2IE, ALy Nidpw_wait)ZFFOH LET, ALy RITROBFICEE -
MNYET

o« HA~—BETTH
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e AL v RN, pw_waitf A L > Roukid (2 X Hpw_post()FE 7= iZpw_postv()DFEOH L
TOAL Y REUKRR FEND
o O LAEIVIAEND
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postwait(2)h—EREZHEH L TWAH A Ly Ridukid IZL > TlBlEES, AL Fidukid
PRSI 57 0IZpw_getukid)ZFFOH XN H D 9, ukid IFFFOH Lotz =—27 72
Ja—Nb s ALy RID~N v B LET, ZOMIZZDOA Ly KRR A 5 A[REED
HOHMOIF AL v REIAT D Z ENATRETT,

ALy RFIZ, postwait(2)iZ% < THIDDRBEER A FEREZTWET, RIEER A M &k
STWHAL Yy RARA ML THHRITH Y EHA,

HAT Y 2= U IEBORA 4 518z RF>2TOpostwait(2)—E 2B\ T, b L%
DOFRA > ZBNULL T2 WEA, B#ET Ay Pa—Y v I7EEouy s « Ay MIT
JUANENET,

pw_wait()iZ R A FEEET L0 EINET, ZHIEEDOX A AT U MEB L WMMEE
DAY 2—Y 7B e —RIIRHLET, 2k, AR MEHEE LZGEIE1I0OMH,
HLIERA MEWEET D DOMEN Y A L7 U h LIEHAIZ00EEZ IR L £,

HLAA LT T MEICHESNZRHEIA0E D KREWHEA, ALy FIZFR A FOWEE/HFo7-
DEL THLZORMA AV =7 LET, b LARANEOBSflZR LI ORISR T4 2545

IO ENFET, b LIFOH LAEI VARG AIZEINTRAE S L, # A4 A7 7 MEZFE
DM A KM 57-DICETSNET, BLIDOA X — LR A &R, b LT

DUATORIEE R R MIHAL L2356, AR MIHE SINERSVET,

HLEA LT MENODIGE, pw_wait)IZEIEEICRE Y £4, Zhid. LETORBEER A b
DHEINTHAITLIZRL, b LIIHEBEFTRERFR A N BEE LR WA IZEAGAINZ K L
7,

HLEAALT U MED~DRA L FZNPNULLTH DS, BEIZAL Y RBRLTEA LTV
FLZAAWZ ELAMIRI LT, b LEIVIAENTHA. EINTRARENETNBEEINLTH
RN A LT U METHEF SN EE A,

pw_post() ukid THESNTZAL Yy FARZA REEEFELET, bLEDA Ly AR
A NERFSTOBEHAE, ALy RiZEE ERAV R FE2WHELET, bLZOAL Y R23KE
A N EfES TP THA, REIZOA Ly RIZRA h&2RFE 5 LT 50 RIEHE R A
NI S, TIPSR A FEHB L TESR L TRLET, £ THI2ORH
BARANBALy REIZFESNET,

pw_postv() —ETHEED ALy RFARA N5 0IERTL 2 ENRETT, £To
RARBETTHETHBARA ML TNDHALy RV =7 b5 2 ERFRISNRN
EWVWIHIRTINDGDRANIT My s eV Ed, =57y hA Ly Foukid 1%, targets
BLAIDOHFIZHEM SN TV DMERH D £, TNENOX—5 v hOxT T —Ferrors LoD
HFZIRESE T, targets Zerrors EAITHH IS U OFUE, count 5|z @ L T
FTMERH Y FT,

pw_postv() ETHIILIZSEAIF0ZE L, WS ONZ T —0"H AT RED X —/7F
FNCRAELEZZT—DT—HEIRLET,

pw_getvmax() HRNANTDHIERFRERY—F Y NORRKEEZIRLET,

pw_postv() ZOMEIFA = s Fa—=2 T« NTA—=HPW_VMAXIZ L W IRE S E
KR

FAETHAEENRSH LT —OFHED U A MoV Cidpostwait(2)Oman<2— 2 B L T
<TZEv,



7'rt X [E] A

serverv A7 Abha—)v

—SHEDO VAT Aa— Lt POWerMAX AR L —F 4 L7« VAT AL HEHEOH DA 2 X —
T2 —AEFEIY—RE LTEET DA et AEEET A2 LN HEETT, TNHDI AT
Aa— xR CEBIZHIA L ET :

server_block server_blockN b HEZICE TRy A 7 T w7+ V72 K
MDREL Do TG EOHRMERH L7t xE7ny 7 LET,
bLUxA 7T vy TR ELSE. server_blockiXAIEIZERE Y
E7,

server_wakel server blocks AT Lo —LT7 1 v 7 SNEHEIC— %
L, b LEESNEY— DRI LTI 1y 7 S
B VAT w7 VIR MIY— DRk Dserver_block®
FEOVH LI A L E T,

server_wakevec T ADRY MBSO T aE R LY bISE IS AEEERH
%L ZBWTidserver wakel & 7 U HA TRV E 9,

CAUTION

INHDVATAa— LTI s ALy RO T ak A TOREMH
THMRERHYET, LEAL Y ROZn— )L - Pk ZIDIZA LV
v RRBIEA T P a— 1SN TNnA7nv A RETEDLY 3, Ko
T, INLDOA X —Tx2—A%HEAL vy RCHEHT IR, HiEo
ALy RREZEN L L ET ey 7 SNDARERH Y £,

server_block

server_block N BEZICH 722 T =A 7T v 7+ VI T A NPRFEAELRNho T8 D
7, server_blocklZFFOH Lot rERX &7 vy 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 ...
ST TO L) ICERINET ¢
options ZOBIEDEIZ P THHILENH Y £,

r O LIt 7 e AOFAT Y a—U U TEHA~ORA U H, ZO51%50%
f£E T, ZOMAEZNULLIZT S Z &N A[RETT,

timeout MENH L7 m® 227 1 v 7§ 5K 2 & etimeval i & A~ R

A F, ZOBBIIEETZOMEAENULLICT A Z ENHRETY, bLID
EANULLOSEA, 24 L7 7 MIdbv £HA,
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5-40

HLFOHLIE B EARNMEEFT O T A 7T v 7« U I TR MR- TWDHEE,
server_block > 27 A a—/WFAIEICR Y . SHRTIVEERE L7 a e AR RO Y = A
7T w7 VI T A NEZETARITEY £, ROEOFIMFOCH LK LIZZ L2 R LE
T, ROE-LT= 7 =D RELZZL27RL, errnoli= 7 —%2 R 7720l ESNET, B
HEXIZMRNHLET v R X T a0y 7T HRKIIRSTEME2TT A NTOIHNERH D E
TR, TREARNRHICC I FATERIENDZE LD TEHRENEDST2Z L A RFEL
RN EIZERELTIEIN,

server_wakelitserver_block OFENH L TT7 B v 7 SILTWDH Y — 3% 2972 OIZHEON
ShET,

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 ...
SIBUILUTO L IcERSNET
server EoEndz—~ . Faokwzxpsa— L - Fat 21D

r MORHLIET BB ADFHERAr P a— v TEEA~DORA X, ZO5IHIHME
BT, ZOfEENULLICT A Z & ANA[RETT,

server_wakelPFOMH L CHEMT 272012, MO LIL7 et A0OFEET L LIXH o=
——IDIF, server TIFE &N 7= 7 B ADEETH B LL iF(exec TYRIF S 2 —H—
IDE—FHLARTNIERERNZ LICHERET A ENEETY,

t Lserver_block PN L THRESN=T— 037 1 v 7 SN TWHEA, server_wakelit
ThEEILET, bLIOHOHL T =BT 0y 7 SNTWRWES, V=l T v

7 e U7 2R NI — D& Dserver_blockFEON L E TRE> TWEJ, server_wakeld <
EOr CHRESNTEHAT Y2 — ) UV IEBICEAERG T o Nl A s Y a— v -ay

O¥ET IV A BNLET,

RO LA Lz t 2R LET, EVE-UT=T—0NRBELIZ L E2RL,
errnolI— 7 —Z R T 7DICREINE T,



7'rt X [E] A

server_wakevec

server_wakevec A7 A a—/Litserver_block DIFN L TT r w7 Sz — 1D —
TEREZTTEDIPERH SR ET,

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 ...

FHIU T O RS ITERSNET
servers &Y= TawArn s a— b - 7at ADDOESI~DKRA X
nservers  FdFIDxT L A v NEETEE T D EHUE

r O LIS e AOFHAY D a— ) v TERA~DRA L Z, ZOBEITT
BT, ZOfEAZNULLICT A Z & AAA[FETY,

server_wakevecFFONM L CEAT 5 72dic, FFOM Lt BB ADEET 5 L IFHRZ
Z—H—IDiZ, servers THEIN=7 BB ADOEET DL LL id(exec TRIFE iz 2—
—ID& —F LR UL DN ICHEET A Z E R EETY,

% Lserver_blockFFONH L CHRE SN — "7 1m v 7 STV A A, server_wakevec
HENLERILET, bLIOMOHLTH—\07 oy 7 SN TWHWRWES, oA s
T w7 e U7 MIV— O Dserver_blockFFOV LE T L9, server_wakevec
HRIOr ICHESNTEHRAT Va—Y VI ERICEEMT O NIcHEA TV a—Y 7 -1

v I DET I I AN LET,

ROMEOFFFOH LK LIzl & &R LET, RVE-UT=T—0NRELIZZ L E2RL,
errnolIT 7 — & R 7=DIRESNET,

I OIEOH LRSI 2 BMOFHRIC oV Tk, server_block(2)®Oman<— %%
LT ES,
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HARya—Y 75, Aray s, =3 VAT ha—uk, A2V ERNO
A= LRy 7 ADEREE L CEMESE T ot A L MBS T ADT — 7 55k afREICT 5
FEEE A BRF T 27O T 5 2 EBFEETT, HEENZED A —/VIRy 7 A% BT

Bp, ZIUIHLWT —2RBETAHETTa v LET, AEEDA—IVR Y 7 ZAOFITH
LWTF—Z 2 A L%, FIUIRETOMEBEZEZ LET, HEENENEZAIT 5 X
DB R, EEENT — X AR U, BEORWSFEAE L T, LFEERRELD A —L
Ry 7 AEROTF TR, I T—2NHikEnsETcrey s LET, HEENRT—F%
HIBR L7=t%, EAUIFHEFROLEETZREZ LET,

A=NRy 7 AT TOLDICRKT ZENATRETT -

struct mailbox {
struct spin_mutex mx; /* serializes access to mailbox */
queue_of consumers; /* waiting consumers */
queue_of data; /* the data, type varies */

}:

mx 7 o4 —/b RIZA—NVR Yy 7 ANEFICT 7 2BAT57-DIEH L, consumers 7 ¢ —/L R
T =2 %2FoTCWH7at A&l L, data 7 4 —/L RIZEEE NS HEE~ESINDT
— X R L9, queue of BUTEHE2ODA XL —F (Y 2 NOKBRICEREZY 715
enqueuet U A FOEFHICIHA 2V 7 §5Hdequeue) xR — F 5 Y 7 SV X R E
EFELET,

spin_acquire L spin_releaseDMEFEDFEH L C, HEEZNA =LKy 7 ANSLT —X 2D
M3 2 ERFRRICRDBEBUIU T O L S ITERT 2 L AFRETT

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);

}

ZORBEKTIE, HRET e RAEIT—H 0T =y I BIOHIRORICA—LVRy 7 A% 0 v
JFTHZLICEBELTLESY, bLINBEDRA—IVRy 7 ARDIT GG, AEENRT
—HERATDOEHANTHEDIIA—NRYy I R ET ray 7 L, T—XOREEROT-
Wizserver_blockZMFNH LET, HEENE I SNRICHEA =Ry 7 20y 7
L, 7 4%5F v/ THUNERDY ETOHBREDEIIC S 7ML o TRZ &b ke
BB, A—NRy I ART —Z EZPNF L TODRIEDRZR ),



7'rt X [E] A

FIRRICAEEEFE N A — VR 7 2T —Z 2T 2 2 L 2 WREIC T 2 BRI L T o & 9 12E
FTDHIENARETT

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);

}
}

ZOBMTIE, AEE T v RTH LT —F AR AT HRNCA —IVAR v 7 ANZEITIR DD
PRHELET, EEEIIHBEENFEL CODEOLT =X OBE LR, ZHTA =Ry
JRETryay 7 LERICEITHZEICEBELTIEN, & ERTHBEFILT —F D
F v 7 BIOHIBROTEDIZA—NVRy 7 Aea vy 7T HAREMENRSH D720, EEH TR
WCA—NRY 7 AT oy 7 $50ERHD 7, server_wakel DO L DFITIZ A —/v
Ry A%Tray 7352 Eb00L 0 BABRE AR T 2RI LET, R
MR TFXFAD « A v T ZEET A, BAFYa—U U M EENELZ SD
F T LET,
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6
Ia s ARERIvy IBEIOY A ~—

AETIEFA I TOTDIERARER DL DD OMIEOME LML L £9°, POSIXZ 1 v
IRIOFA~— (¥ —T7 = — ATIEEEHIF%1003.1b-1993|Z#ERL L T E9, 7B w7 -
AVHE =T 2—RAL, XA LAZ T ERFa—R -7 A NEORERGHIZ:EO O
TEOIERAT S Z LN ARERE D REE vy 7 Bt LEd, A A ~— AL H—T=2—2R
IRy 7P aZET ATES LRI Y e A 2R T FEARMIE L E T, Fi
FEHITHEOEEF 7 r 22 A ) —7REBICT D DICFIHARE T, A U — 7RO E Il
FAT&3 70y 7 BRETEAENMES AT ra—LEaRMELET, BMoray s s
A ~—lZRCIMPCII— Rz L v gt s E 4,

7y 7 BLOF A ~—DEE

UTNEA LTIV r—=a 37 7PV r—a VR VAT AARY N ATV a—
NT DDA A I T ORINTT — X 2 BECEL2MERDH Y 7, EOEED
ray gl A~w—iE, TV Ir—a URESIREEY v v 715D < FREE T2 i RERT
EHEATLIHECT LV ay NERRESINICA R V2RV a— LT 5 2 ENEFETY,
TV = a 3K T e ADTOIEBO XA v —FERT D T ERAEETT,

WL DD X A 2 T REREIZIHawk S AT A ECRIAAIE T, TR HIFPOSIXZ v v 7 & X
A~—bHEVARI oy IRV TNAEA L - 70y I &ALV HTTH + Y 2—/L(RCIM)
PCIA— RIZEWIRHEESNDV T AE A by s « I ~—bEBHET, ZhbDray
JEEAA—BILOZEN DA L E =T =2—RTUTOE®Z a Tt L TWET,

VAT ATy AT OB RITTEEZSRL T E I,
RCIMZ vy 7 BIRF A ~—

UTNEAL LTy I &AL XTI« EY 2 —L(RCIMIF2ODIEE VALY 1 v 7 %48
BLET, 25Dy ZIZRCIMMNTF = — U 85 STV AR ORCIM E R X %
ZLRAHETT, 22DRCIMZ v v ZIIUTOLEEY

tick clock —fRBY72400NSD Y 1 v JESZDT 4 v T H1DOA LT U AL b
BH64bItIEEIV AL I Ty 7, Oy ZFED X A LA
TERMET I F o — B SN/ZRCIMEE T itV vy B &
WEHT 5 Z &N ARETY,

TAvT A ITFTAF—THAL—T THLEDV AT ATYH
a7 AOT L AZERIIZ/devircim/sclkT /SA A« 7 7 A NV
BT LTWDHHIA AL b s U—FR&EMHLTHARD Z
LIRWEETT,

POSIX POSIX1003.17 #+—=~ v MZa— L& 7264 bitFEEI 0 AL A 7
S —, Efr32bitlIHEZINAE L, TA32bitix ) / BEINAELE T,
ZOra sy 73— EH72400nsD 7 vy Z 5B DT 4 v 7 Z400-5
AT VA NENET,
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FICESERE— L - Jay s L LTHEAENE T,

RCIMPOSIXZ 1w 71, RILa—T 4 VT 4 ETA A T 7 A
NBPEDNTND ENI ERTIET 47 « 7y 7 EEEPT 55k
TT7®ASINET, POSIXZ v v 7 [ HMEEORMZr— K952
EWFRETT A, vm— N LUZfHIE T = — 85 SAL7ZRCIM DAt
suay 7 LR EnERA, FA MBS TV SHRCIMO
POSIXZ &1 v 7 2 IEEH SN ET,

RCIMIZERRBED Y T A HZ A L - 7y 7 (RTIC)ZA~—bGLET, ZhoDFEHIv o H
WERFRIIR T NA A« T 7 A Wi TT 7B AREBETEAIIFAE DX A I 2 7 E 1213 E R
ZHIET 2 BEED - DICHEAT 2 Z ENARETT, Thbidr vy s - By MEEHAA
PEDLETHA YA IV ITRIRE LS LENENRR D 5EEIC T e 7T AHHETT,

CHUIFTE DR 2 1F100H) TT R 2 A FETT S, bl a— Rk AL FDEA
RV BN RIRE L 20 F, BA R VAT A LETHEIVIAREZERT D Z ENHEK
52 LTMAT, RTCOMBDHIGET 282 MR L TERIFT 2729, F72IZRCIMO A H
J1EN0 IAHKRO LI B S LTS g ~BLE 3 572, MLORCIMA — RIZkt L CToHEdT
DT ENAREL 720 £, RTCH A ~—IXopen(2), close(2), ioctl(2)D % AT L= — | &
DI S ET,

RCIMZ v v 7 BX Y A ~—IZBT 22 TOFRIZ- OV TiReal-Time Clock and Interrupt
Module (RCIM) User’s Guide &1L TL 7230,

POSIXZ7 By 7 BLXUH A ~—
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POSIXZ & v 7 1 ZFF R DMIER L OERDIZDICE D IREEA 1 = X LML E T,

POSIXZ & v 7 IZII2EDZ A ~—(T > - va vy FEFENBRH Y £3, 2 b3 DR
TREM LM K URIMRICE L CER SN E T, JAUTHRTIREZI(F] : ZFR18:30) % L < IXEIIERE
A B OFERIRER(F] - 30FVHENCT 5 Z &N FRECTT, MV IE LIRS A ~—f T bk E
TICRET O EEZ IR LET, YA IV THIEREND 7 vy Z1%, ZA ~—D0MERR
SN ESNE T,

Tvevay b XA =—I3HestE 72 3RO TR & B e o v K LEAROWT N D
FIHINTWET, ZHITEIEE TEEMO) 2o 721E TR T L, ZO%IZENERS L E
j—o

JEAN S A~ — 1 THase F 7T TR B e K0 R E M IR LEROWTI G %
RINFET, BOBRLERLZ, HITREDFZ A ~—H TR & O T, I 7 RFH
DORTRE, ZA~—TV B LEROMEZ Y n—FL, AU bafl L9, ¥ ~—id
W TR 2 B m ~GRET D 2 LIk W BEEZ MRS 5 2 LR ATRET T,

a—H)H A —IPOSIXH A <= —its T ATV a—U T OEVIAHRY —A L LTHEHAIN
FT, A= FA—IZlHTHERICOVTIITEEZSZRL T X0,
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NOTE

FOREE vy VB L OH A ~—~DT 7 A%, libceur_rtB LW
librtND L 27 ha— M L RS ET A, libceur_rtb—F
HRIE SN D Z & £97, FiTcour_rt’” ORMZ T E Y 7 LT
librtNDN—F 2T 5 Z L2 LES, -

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

POSIX &S & D FRAR

POSIX/V—F NCRHET 27 v v 7 B O A <~ —3ERIEE D 72 D122 > DR
(timespectiEiR & itimerspect&ER) 2 A L E9, b oERII<time.h>7 7 1 L
DR TERINET,

timespect&ERIT &)/ B TH-IFHMEZEELE T, 717 v 7 ORFMERED L < 1L
170 7 DAFRER BUST D 72DV —F (2 b DA—F T B I TPOSIX
clock V' —F ORI | 22 L T S W) Z IO 3 FECtimespec fEER~ORA & %
BELET, MERIIUTOLIICERINET

struct timespec {
time_t tv_sec;
long tv_nsec;

};
REERNOD 7 ¢ —L FIZLLF TR L £9
tv_sec REERN OB EIEE L 7,

tv_nsec FFREMEN OBIMOF ) B EEELE T, 207 4 —/L RO,
£ 125,999,999 999D FFANTH 2 ME N H W £,

itimerspectfiiERIL S A ~—HIZEYIOM TRE LBV IR LHEREEEELET, FA1~v—
T ARHORED L XX A ~— 0%l TRICBE T 2 RO BIG O 7= DI —F (2
NoDON—F BT AEHRIT TPOSIX clock/b—F > ORI #BM L TL EEW) 2O
JIFIZitimerspecfiiE R ~DORA LV X2 E2EE L ET, MERIILUTO L) ITERSNLE
ERE

struct itimerspec {
struct timespec it_interval;
struct timespec it _value;

}:
HEANO 7 4 —/V RIZLLTFT T L E T

it_interval A A ~<—DRRVIEKLEREEELET
it value Z A= — DO TR EZEE L ET
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POSIX clock/L—F > OF] B

7 vy 7\ ZBEY DRk & e BERE A AT D 2 L S AIBEZRPOSIX L —F > & LI CHEELIZF A

LET,
clock_settime BELLZay 7 ORREZRELET,
clock_gettime BELEZZay 7 oM ERELET,
clock_getres HBELEZay s OF ) BRALOSEEREZRSE LET,

INHEON—F D& 2 ODFERAFIETLEOE 7 > a VTR LET,

clock_settime/L—F > OF| A

clock_settime(2)> A7 L= —/L{F T AT Atime-of-day 7 = > 7| CLOCK_REALTIME®D ]
ERET D EMNARETT, O LT 7 mE Afdb— b $ L < IZCAP_SYS_NICE, —/3t
U7 4 B LTWOLENRDY £7, £ L, CLOCK_MONOTONICY v v 7 IR ET 5
TENTEER A,

H LY AT ARLENI4ICCLOCK_REALTIMEZ 3% E L7236, DL T OREFITIEME CIX722 A HE
MERHDZLICEETOILERDHY 7 :

o T 7 AN VAT LDERIS L OZETEIRFH]
o T HULT 4 v T E I OEETEENORHE
o H—F)HA<w—+Fa—- YO

VAT L 7y I OFBEEF 2 —A T ZNTZPOSIX S A ~—I1T B2 KT LEH A,
B
#include <time.h>

int clock_settime(clockid_t which_clock, const struct timespec
*setting) ;

FIBEUTOL S ITERSNET

which_clock ReRIDSERE SN D 7 1w 7 Ok F-. CLOCK_REALTIMETZZ 1 F 233%
ET D ENARETT,
setting which_clock ~g%ET 2 K] 248 E T 2HER~DR A &,

which_clock 73CLOCK_REALTIME®HE, time-of-dayZ v v 7 1137
LWVMENRE INET, 71 v 7 SMEEOREAE T W IRER X
TIETHENET,

ROMEOITHEE L2 vy V7 OREICHEN LI L 2R LET, RYVME-LI=TF—BHKELE

ZEERL, errnoiiT T — AT IEOICRESNE T, BETHHREENRSH D =T —DOF
MDY A MoV TlEelock_settime)Oman~<—ZHM L T 72 &V,
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clock_gettime/L—F > DOFI|

clock_gettime(2)> AT L a— /VIHRE L7 a0 v 7 LR EZ UG5 Z L BN A[RETY,
Z OO LIZFEICFI AR im0 vy 7 (@E X1~ A 7 e L0 B)OsfRiea iR L E
j_‘O

S

#include <time.h>
int clock_gettime(clockid_t which_clock, struct timespec *setting);

SIEFLTOL I ICERSNET

which_clock R 2 BS54 % 7 2w 7 0BT, which_clock OfEl%
CLOCK_REALTIME % 72/ZCLOCK_MONOTONICIZ$ % Z & 23 mfg
T,

setting which_clock DRF2NKE S BHEER~DRA V&,

RV fEOiLclock_gettime DN LK L2 Z L AR LET, EVE-LIZ=7—»NFEL
722 ZRL, errnolE= 7 —%2 R4 7oOICREINE T, BETIARERHDLIZF—D
FEFED Y 2 Mo\ Tidclock _gettime(2)dman<—Y 2B L TLZE W,

clock_getres)\—F > DX H

clock_getres(2Q)> AT Aa—/VIEE L7 a v 7 OF ) RO SMHIEEZEST5 2 &2
AIHETY, OEEEIL. clock_settime(Q TRELI-Z A I VI T2 OB EIZREL, £
OFEEXFR T2 v v 7 27 Sclock_nanosleep(2) & nanosleep(2) OIEUME L TEA S
iﬁ—o
70y DRREEIL VAT MEFETH D 22—V —NRETDHZ LI TEEHA,
B

#include <time.h>

int clock _getres(clockid_t which_clock, struct timespec *resolution);

GBI TOL S ITERSNET

which_clock IRREZ BG4 5 7 1 v 7 O#BIF-, which_clock Ofiix
CLOCK_REALTIME % 72/ZCLOCK_MONOTONICIZF 5 Z & M A HE
’(“ﬁ—o

resolution which_clock D53 REENNIK S DREIEIRA~DRA 5,
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RV fE0iLclock_getresDIFME LS Lz Z L 2R LET, EOVME-LIT= T —2R%ELE
ZEERL, ermoli= T — 2RI TEDICRESNE T, BRETDHAHEERDH DT —DOFE
MDY A MoV TliZelock_getres()@man<— AL TL ZE W,

POSIX timer/L—F > OF] B

TavAIFA v —EER, HIFR, RE, BWELET I ENARETH A ~—0m T Lz
FREIZEA 2= I THAD Z L B A[EE T,

B A = — TR U7k & 2R HERE &2 EAT AT REZRPOSIX S AT Ao — L& UL R CRHLICHA L %
7

timer_create BELI7ay 7 T 554 ~—%1Ek

timer_delete e LI A ~—&HikR

timer_settime i TR OFRE THRE L7z & A ~ — & 523 & 7 (3R

timer_gettime t];.ﬂﬁ:: L7eZA~—DfDIRLEMEE ¥ A ~—Tf T £ TORKY K%
5

timer_getoverrun  f5E L2 S A v~ — DA — =T Ui A TG
nanosleep FRE UT- R 720) 384T 2 —Wpfst 1k
clock_nanosleep  $8EL7-7 B v 7 ICHDE @ fERE— R 1L 4 424

INSDE AT Aa—LOFEHFIEZLEOY 7> g o CHIHLET,

timer_create/L'—F > DOF|
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timer_create(2)> A7 A a—iE, MO LT R EARL A I T « V=R L LTHES
Nicray 7 Z2RT52 A4 ~—%EkT 5 Z ERAEETT,

ENBER S NDEE, XA ~w—3fERINET, T rERAtimer_settime(2)v A7 A=z —/L
MO LZRICHEESNET(ZO VAT L a—/LOFIE Ttimer_settime/L—F > OFIH |
EHRLTLIZEN),

UTICHEET 22 ENEETY

o  TukANRforkT AT A — L EZIEOH TR, /B SNTZ A ~—Id 17 a2 Xidk
ALEHA,

o TutkRMexecV AT Aa— LEMNOHTE:, {EfRINZZ A ~—3fERBS L OHIBRE
nEd,
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RICA VY R« ZL—7NOLinuxA Ly RiZF A ~—z2EF325 2 LR AEETT,
timer_createZ MO L7z ALy RIZv 72 TEZELETN, RAICAL Y K- FL—
TADOMOD R Ly Ridtimer_settimeQR)DOMMH LEZE L TH A v — %2 8(ET 52 L NFHET

1;_‘0
S

#include <time.h>
#include <signal.h>

int timer_create(clockid_t which_clock, struct sigevent *timer_event_spec,
timer_t created_timer_id);

GBI TOL S ITERSNET

which_clock

timer_event_spec

HA~—IfHEIND 7 v 7 OFRIF, which_clock Offix
CLOCK_REALTIMET®» 2 LENRH Y 97,

NULLARA > X EEE IO Lt 7 av AT A ~—i T &I
¥ CEET 5 HEEEET DHERA~DORA 7

NULL B A~ —ili [ BFIZSIGALRMAY 7 12 & A ~3%(E Sk
sigev_notify=SIGEV_SIGNAL
sigev_signo [ZHRE SN 7 id & A ~ il THRIC
TrEANEEINET,
sigev_notify=SIGEV_THREAD
FRE L 7=sigev_notify HEEEIX Z A ~ —¥i T HEIC
sigev valueZ 5[5 & L TH LA L v ROHN LI
F9, BUE, -lccur_rt TR — FER TV RNV
W, -rtZEIC) 7 LTEALET,
sigev_notify=SIGEV_THREAD_ID
sigev_notify_thread_id D& 51134 A ~—ii TRFIC
sigev_signo> 7 SN EZET DALy RO
ID(pthread_t)Z N4 2 LE R H Y £,
sigev_notify=SIGEV_NONE
B A~ —il TRECEATEE SN EF A,

NOTE

AA <N T BWRT B 7 FNE, VTP AENET SV AT L
—NVEEELRWIRY 7o 22T SE5RRERDFTREMER &V
E9, BEDOV T FNA~DEEDT 7 a B RET DD
signal)®man~X—T A ZH L T 72 &0,

created_timer_id

B A<—IDBHEAIITWDBIGFT~DRA 2, Z Oikhl i3
DPOSIXZ A =—DV AT Lha—)LTHREL Eh, VAT ha—)L
THA~—DHIBRENDETHOH LT e ADHFTE—ET
7,

RV E0ktimer_createDMENH LRI L= Z L2 R L ET, EVE-UT=T7—0NRELE
ZEERL, errmolIT= I — &R EOICRESNE T, BETDAREMENRH DT —DF
O U A MZoWTldtimer_create(2)dman—IZHR L T ZE W,
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timer_delete/b—F > DOF|H

timer_delete(2)3v A7 LA —/LIFMOH Lt 7o AR EESINTZZ A ~—%HIRTDH 2 &
MAMRETT, b LBIRENT X A v —DBRICBIE SN TV AEE, ZAUXEShCR Y ¥4~
—IZED TN TWEY T FAE LT 7 va VidiEERIEETENERA, XA~
T LY T T ABRER Th-> THHIBRINEF A,

B

#include <time.h>
int timer_delete(timer_t timer_id);
FIEIILUTO LS ICERSNET -

timer_id HIBRT 2 Z A ~—OfAF. Z O5ITIXRIDOtimer_create(2)M
CHLDLRTCWET(ZD AT LAa— L OFHIE [timer_create
N—FOFM] ZZRLTIEEIN),

ROMEOIIEE LIz Z A ~—OHIBRICKRFI L= E 2R LET, RVE-LTT T —03 34 LT
ZLERL, errnoli= 7 —Z R OICREINE T, BETDIARENDH LT —DfE
DU A MZoWTidtimer_delete(2)®man~<— Y &2 Z R L TL 72 &0,

timer_settime/L—F > DX H

timer_settime(2)> A7 L a—/LE, A =Nl T THRMEZHRET DI L THROH LT
OB ANEE SN H A ~—%FHET 22 ERARETT, M T3 2 RERT Ml & 72 13
ETEZRLET, IO Lt mE AL, BEINZFZA =T L TKRDOZ A ~— T F
TILQ)F A ~—OfFkk, QMO By T 572Dl DOV AT Aa— LEERT
5HZ LIRARE T,

S

#include <time.h>

int timer_settime(timer_t timer_id, int flags, const struct itimerspec
*new_setting, const struct itimerspec *old_setting) ;

SIEFLTOL I ICERSNET

timer_id RET DA ~—DiBlH, T OMBIFIERiDtimer_create(2)
TIPSR TWEFT(ZDT AT A a—/LOF T Ttimer_create
N—F OFM 2ZRLTIZEW),

flags LT OWFo 2 i8Ed 5850

TIMER_ABSTIME 5ER &7z & A ~ — (3 TR 2 3 L F
T, A ~—lE, XA ~—ICBEEMT NS
7 7 8it_value THIE SN EICEIET 2 R
W T ERDET, b LI ORENEEICHEE T
WAYA . timer_settimeldkBh L, ¥ A ~—
fiti TIBEITHhIVE T,
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0 BIRES NI X A~ — [T TR 2 23 L &
T FA~—IX, FA~—IZBEMT NS
7y 7 8it_value THE SN 7EICEIET 2R
W T &m0 £9,

new_setting 0 R LTI & & A ~ — Ol T R 2 B9 D SR~ D R A
H,

HLUY - vay b HAv—%2EOEAT Yoo iR LERE
(itinterva) & LET, Zo%HE. I TRREIZ /o 7 kE, —
BEA~—NNT ERVEERINET,

b LA # A ~— % B0EHA 138 e Tl i v ik LR
(it_interval) 248 E L £ 3, ZDFE. PIHE TRHIC R o7, #
A=—FBVRLEFEOMEZ Y u— RLThH U bafidT T,

WIS KL P TR & U CHRESEHIE (B 1% 3:00) £ 7213
TEREZN 7> B OFAKHE(F] : 30 R)Z X ET D 2 L N FRETT, #IH
i TR M 2 3R T D I iEflags 513X TIMER_ABSTIME &
v NERETDOIMNERDY ET, HEINTZ A ~—0RNTH T &
TeoloZ ERREATBEICBREF O ED L 57 7P 0130 7'
EANEEENET,

B A~ —%fRERT DO TR 2 EricRELET, BE
ENTL A~ —INHNTH T & 7o 2 ENRIKCREICRE D o
oI TFNEREY T e ANEEENE T,

old_setting NULLARA > Z EHE TR0 0 IR LR & # A ~— ORI T
R 2RSSR~ DRA &, b LI A v —DRRS T
A I TR O v L7220 F97, old_setting D A > N— (X
B A~ — OO FREIC A S, EORER TN
timer_gettime(2) L VRSN 2E &L E LT/ b £,

REOEOIIEE LA A~ —DREIWCED LI AR LET, EVE-LI=7—NEELL

ZEERL, errnolET 7 —Z R OICREINE T, BETDIFRMENDH LT —DfE
DU A MZoWTidtimer_settime(2)Oman~<— Y 2B L T 72 &0,

timer_gettime/L—F > OF|H

timer_gettime(2)> A7 A2 — /WFFFOH LIt 7 R EAREE LT Z A ~— OV K LR &
HA =D TICRDETORYIFFREEZIGT 2 Z LR ARETT,

=
#include <time.h>

int timer_gettime(timer_t timer_id, struct itimerspec *setting);
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GBI TOL S ITERSNET

timer_id MR LUK LRV KA Y 7 = A N DX A ~—OFAT, 20
WAl ixaioOtimer_create(Q)FFRH LN BRTWEFT(Z DT AT
La— L OFHAIE Ttimer_create/L—F L OFIH] BB LT 72 &

W),
setting MO IRLRERRE & A ~— D5k K EZ IR THEEER~ORA 4,

D BFRE BT IRAERE] & OFXR T, b LA A ~—2MEER STV
AE. HIX P el 9,

RV fEOIXtimer_gettimeDIFONE LIS LIZZ L 2R LET, RVE-LT= T —2%4E L
722 E%ERL, errmold— I — 2R oOICHESNE T, BETDHAHEELRH LT —D
FEEED Y 2 MZHOWTitimer_gettime(2)Oman—C 2B L TLZE W,

timer_getoverrun/bL—F > OF|
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timer_getoverrun(2)> A7 A2 — /LI LIL 7 B2 ABFEEDE M # A ~— DA —/3—
FURBERGT DI ENAEETT, YA —F VAT ART TV r—ar~v 7k
BfET 5L 0 b#<m T ERDFARERERHV ET, LY 7T ARMDOT T FLDOF 2 —A
VTR FIEDOZ A ~—i THORERTHDEE. T &2 R LI RBUIRE D> 7
T =R SNE T, ChidA——FDitEen F7,

CITFNRT SN = ail v ey S, A ~v—BA—"—a3I v L
72Tl H A ~—NA—= =T L 72BN H 0 £,

TP AT S A ~ —ili TH#ASIGEV_SIGNALZ A 5 4 A v~ —f& ot A& Fa—A
FTEFIIRETAZEEARE LET, LI 7T ARNF2—A 7 b LIFRERBLTWS
MICZDXA~—N T ERDGE. ZA~—OF—"—=FURNEEL, BNMOT 7T
EEINEEA,

NOTE
BA~—il T T I e N RT—InB DV AT Aa—LEEOH
THRERHDET, b LIMITIDOV AT La—LEZRRRHTHA,
REND A== T EITRBI I Lo Z A ~—ii T 7 F S
BILTITADITIEH Y XA,
B
#include <time.h>
int timer_getoverrun(timer_t timer_id);
FHEIUTO LS ITERSNET
timer_id F—= =T AR G LI WEE 2 A ~— O, T ORI

IEaiOtimer_create QMM LA LRTNET(ZD VAT ha—
NLOFHIE Ttimer_create/L—F ORI ] 2B LT 7EEW),
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H LUV L2SEREh L7234, timer_getoverruniIds € SNz ¥ A ~— D4 —/—F A%k
FIRLET, ZobEEiZ<limits.h>7 7 £ LNODELAYTIMER_ MAXZ 25 Z LI T& &
Th, RVE-LUIZT7—MNRELLILEZRL, errnold™ 7 — 2R3 7-OICHEINET,
FETDHRREMEDRH D =T —OEED Y A MI2W\WTldtimer_getoverrun(2)®man~<— %
ZRLTIEEN,

POSIX sleep/L—F v DOFI|

nanosleep(2) £ clock_nanosleep(2)DPOSIXT A7 La—/L i, BEMH Lot e AE 21X
ALy RE)fRESNIER-RARET 2 E T, £72130Q)¥ 7T V255 LEET D083
TIN e RY T e VAT A= a2 FATT 56 LIT e AR T 5 TEILS
WDENFAEA N —T DA =X LERME L E T,

clock_nanosleep(2)v A7 A — /UTRE S N7 0 v VI X B EOHEEA Y — 7 & 4efk L
F, ZHUIBEEET AL Yy FOFETErqgp ICL VIRESNZREARIET S H L IEA
Ly RV T TN Ea2ETH5E CT—RHEILLET,

INODYAT L= NDOFITED L 7T NOERC b HEL 5L £ A,

nanosleep/L—J > OF| B
=

#include <time.h>
int nanosleep(const struct timespec *req, struct timespec *rem);
SIEGILLTO LS ICERINET ¢

req TrtRERAY =TT 5RHEOE I & EictimespectiiE A ~D R
A H, req DIEIEA Y — 7 DRFFREOBEREG~IY LT 5720,
FIIV AT DT K DMOEER T Y 2 — D T2 DI — K5 1L K ]
XV 72 A RSN RY BELSRDAMERH Y £3, 7T
FVIAEND T —A&BRE | —WEHE IEFFFIZCLOCK_REALTIMET
WESNDreq IZE > THEINDARM LD AT FHA,
Tuay 7 #@RICEL Il BOSREESONET,

rem NULLAKR A > Z E# E 7= iZnanosleep 23 v 7 /UVIZEI VA £ 7=
B DAY —FRIEOFE D B ANK & 5 timespectiE R~ R A
v H, b Lrem 2ANULLA>>nanosleep?s s 7 /WZE v iAEnT-
L. RO EEITRINEE A,

ROMEOIFESR L7 MA@ L7 Z L 2R LET, BVE-LIZ=T —MRELZI & a2R

L. errnold= 7 —Z R 72DICHESNE T, BETLIARERH LT —OFED Y 2
Mz oW Tlknanosleep(2)dman—T 2 HMR L TL 2 &0,
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clock_nanosleep/L—F > OF|H

S

#include <time.h>

int clock_nanosleep(clockid_t which_clock, int flags, const struct
timespec *rqtp, struct timespec *rmtp);

SIEFLTOL I IERSNET

which_clock

flags

rqtp

rmtp

R L7a.
KB LUTZ5A.

T 527 vy 7 OfAIT., which_clock DfElX
CLOCK_REALTIME % 721ZCLOCK_MONOTONIC & 72 0 77,

IR OWNT AR E T D BEUE

TIMER_ABSTIME rqtp THE S 7z ieHiZwhich_clock THEE
SNl r vy ZECBT DHEHETH D & i

RLET,
0 ratp CHEE SN RIS ERAEREL] O FEXHE C
b LERLET,

TutRERAY) =TT 5REORE I Eirtimespec &R ~D
RA %, b LTIMER_ABSTIMEY 5 72 MEE Sh., ratp THEE
SNTREBEE L vy 7 OBERLAL T THH(E 72137 v
v 7 DERZEDRHA~ER IND) 56, Z OMRRIZANEIZREY £
9, BIZA Y —7 9 5 EfIdclock_nanosleep(2) % FEOVH L 7= %
DIy I DEDE I REFRICHEELZITET, 2EV, REE
T EBREOBBREE XN 5 OMA A DT EZE LT, BEOK:
MIAER L7 FRILL ORIy v v 7 BREORFNCE Lizo E 9 »n
EROTRERHLAET LET,

FE SN REMEL 7 v v 7 SEROBEE~TY LiFonsd, £
FAIAT D a— ) v 7D AT LOBEDT-DIZA Y —FF 5
RERIEER LD b RS RDFHREMERH D £5, 7k 2%1Y
ABD A — A ZBRNT, —BHE R LBk L0 b/ & <R
R0 FEHA,

TIMER_ABSTIMEAMEE STV RWEA, mtp TREND
timespecHERIZRIEOK Y KB 2 N S 72 Ic BT Sk
F(Febb, ERIME - EBRCAY —7 LeR), & Lrmtp 23
NULLOS S, F% 0 BRI E SV EE A, rmtp OB e 5
BDr—ATERESNERA,

clock_nanosleepiib 72 < THIRE LIz E X 721200 2R L ET,
clock_nanosleepiZ-1DfEAK L, errnold™ s —4 /R $-DICEESNE

T, BAETIHAEEND LT —DFED Y 2 Mo\ Tidelock_nanosleep(2)man~<—

CHESZRLTIIEIN,
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VAT AL Iy I B A~ —

AETIEVAT MEE LDV AT ARG, a—h L - XA ~— a—/L - XA ~—
DB ZHSOWTHIA LE T,

VAT AR EE

EYELInUXD > AT AEREIFHANL, ZA~— - BT b T ) AT B0l H A ~—
XX VT L—va b OEEFRARDNL—F NCTHER SN DML LT —F T 7 F v —D
RS A &G Te“clocksource” AW =X LEHEHLE T,

RedHawk Tid, TSCN—RAD 7 1 v 7 135k E ORBEHHOBER &l 7= 7= oI S E 7,
H—F)N » Fa—=7 /87 2 —XREQUIRE_TSC}5 L ’'REQUIRE_RELIABLE_TSC(#—
FIURERLGUI > [Processor Type & Features] MHH TT 7 & XA A[HE)I%, TSCHOM#ERL X 41T
W WA — IV OEFEEITREZ 525 Z L TMHL TV A EBIRE FOMIE 2 RAET 5720
T 74NV TTLVEN L « A—=RVDOPTHNI /> TWET,

EICTSCIEZ v v 7 OREMEZ\ EEEDH-DI2&B0 0y 7 Y —RAIHER S ET,
RCIMMR v A7 AWNIZTFHET D, RCIMIZ2EHO 7 vy 7 Yy —A L LTHERSINEYT, £9
TRITNIE, HPETEIIPMA A ~—0MEHA S k1,

Isysi/devices/system/clocksource/clocksourceO/current_clocksource” 7 A V& @t B 5
EHBAED2BRHD 7 0y 7 Y —APRFRENET, echo(L)ZflioTIDT 7 A L~ 1
v I V= A B EEI AL LRI Y THAEEINET,

T—b e av s RIA - ATV a E, WYRTSCRIBID7Z9HICBIOSA F = v 7 LTSCH
IELL F L2 WGEATE 7 — b O CHRFRM(tsc_sync=auto [T 7 4 /L ). F&HIB9I FFF
(tsc_sync=force), BIOSZF = v 7 LIAH#I L TWARWEAITIETFTTE L/ ny s Y —2E LT
TSC#% [EfEIC %N (tsc_sync=check)|lZ % Z L WAIRETT, Ay 7T FCPUIEA L —F 1 >
T VAT LRI D HREMESEIMEEFF o TV ARV I LICERE L TLEEN, Ehbnlk
DIZTSCRMIOF = v 7 12T ITF A TRE T,

S ORFRFHARSREIC B U C IS ERAR T 5 7= 2 /kernel-source/Documentation/hrtimers /N
DTFHRAL - T7ANEBRLTLLIEE N,

a—h)L e ZA~v—

Concurrent Real-Time®ihawk > A 7 AT, % CPUNZEDCPU~DJEHIEIV IAAZD Y —A L L
THEHENDIT—AIW(TTA =) A v—&EHo>sTNET, 1ODOCPULIT R —T
e B A0 AT [FIREICALER T 2 72 DICBEEME TIEE i 6 OF 0 IAZ T IIZ-2 X 100
B, ELWTFYARTTLLTRAESEET,

a—7) e B A7 —EYIABN—F TR OR—F ) - A TREREUBEOR® Y v a T
ARSI LE D EFEITLETS
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BeE

CPUTH YT 4

7-2

o top()BLUMDO=—F 4 U T ¢ Zfli> CCPUEHAROHMG T — 7 ZUEL 3

o JHAHIMIZHA L I U H BEWHETHT-OICCPULTEITHO 7R %I LET

o HA LT FUHNEHANGT LIRHIEITH O T 1 A% CPUD B ffR LD 347
DT ABERIEET

o JEAHIAICCPURI CHEATHIRER 7 B E ZDHAMNT LV AR L E T

o THOVRLIVATA-TuTrAY T EEITLUET

o  ZOMEENFIHREER T B AD DY AT stime-of-day 7 v v 7 B8 L OETH O
7 A —H R LT

e  POSIX# A ~—D7=bDEIYiAFZRY — X E 42t L E 5

e U—FK:at— .7 v7F— MNRCUYLIRFIZAEEIRD T — & Z T 5 72 DIZ4CPUD
EREEZR—V 7 LET

o AT Atime-of-days v 7 &7 — NRENL DT 4 v 7B EEH LET

o VRATAh-HAw—+ URIDANY MEILZEVHLET, ZHICIE YAy F Ky
T BAw— RIA RalarmQ)D L H 7Tt R - ¥4 ~v—HiEEEHET

a—H) e XA —D—)LT 4 T1E, B—HNACPU~DT 7 4 =T 4 > r kAT
FoTERENIZAF 2= T« AR h~Du—)b « XA <—DFHAEZFIRL E

T, B—A s XA ~— - =T ¢ VT FIET—IL RCPUNEE CTIIRVMEEEZBEI¢ 5
TatR e =T o E#EBLET, iU, TU T A AMERE] EOPCHBALE
LB IABIEEDRIED /r— A LCPU LD T B 7T DNETOT X — I =X LD &k
ELFET, LL, a—h1 - XA ~—%BHTT 5 Z & FRedHawk LinuxiZ & 0 FEHER 212
HENBEN ONOMEAREICE L TRELZ MIFLET., ZALOEEILI T T L £,

=) AA~—FUBEOE T v a yOPTHIAT OMELZIATLET, n—TL - XA
v EINCT DL, W< OPDERED T DI FATARERRBIC OV T A L E T,

N4

7a' AEOCPURIHHEITtop(L)Rps(V)D L H ez —T s U T sl kv ESNET, Th
bOx—7 1 U7 ¢ ldtimes(2), wait4(2), sigaction(2), acct(2)D L 72T AT L - —E R
MOFHROMEHMEZ DO £,

FEHER) 72 JERedHawk Linux i — % /LIZBWT, v ADOCPURIHAZIET H7-DIcZhbd
PRI =DV« A —ITKFLET, —F. RedHawk 1 — R /W 2 a2 LB T 57
Wiza—hi « FA~—DRbVICESRET O A - THO T 4 THERERMT L £
T, EOREET O A T T 4T Ea— L s A~ —PNETH > THERELE
FET,

EORRET R« TH YT 4 TIE, I —RAHERKGUIE®D TGeneral Setup) HE D
HRACCTH —F )b + Fa—= 7 « RTA—REHLTETOT L L hRedHawk 7 — RV
ICTHERITYT, ZOEERIZET 5T ToffRiThracct(3)# L Cthracct(7)Oman<— T % &
L TLEEN,



SRARTA ey 2L NI —

Tav AEZITER O + v 7 LB L OHIR

m—J b« A <—|ZSCHED_OTHER¥ L U’SCHED RRA4» Y2 —V 7 « iR L —TRA
Va— NV ENTETBERAD I 4 A LEH T T HEDICHEHINET, THUERILA TV =
—U T R —DTaEANRT T Ry FRCCPUEIET A L4 AlREIC L E
T, bLlr—H - XA~v—BCPULTENTHDILE, CPUEDT oI HITR0END
DI FELERWITTHIEEHY EHA, ZHIE. ZOCPULTETFOT ot AT 7 1
I THET, FRITEELET o ANFATAREL 22 TEITSINDIZLEERLE
T, DFEY, B—H XA —EDALRNEZTH HCPU ETIL, SCHED_RRAZ ¥ = —
Yo7« RY—ICAF P a— L &7 at A 3F % TSCHED FIFOA 7V a—1) v -
R —ICAF Va—VENTEICEELET, uo—hL « A ~—DFHOEETHD
CPULIZA T Y a— N ENTETat RAIEBLZZ T RN LEZERLTLEZY, 71tk
R ATV a—0 7 e R —IZBT AR ERICOVWTIIAED [TrEX « 2 FVa
— U7 EBRRLTIES N,

setrlimit(2)3 X O'getrlimit(2)> A7 bz — Lid, 7 & AXHE A HE/2 CPUIRFRTIZ RS 4 5 #il
[R2 7o ARRERSLOCRET LI EEARRICLET, ZORFMBEHT &7z, 7'rm
T AIZSIGXCPU Y 7V Nk 5 Sk 4, CPURFRIOER T — L « X A ~—F Y AL )L
—F DR TITbNET, #oT. b LCPULDE =L « XA = —NEYDTHLEE.
CPULDO T ut AMFETT HRITF LS FER-A, bLINBNTr R EEITTIHE—0
CPUTH DA, SIGXCPUY 7/ EZETHZ LR LTHY XA,

LY B=IL « BL=—DF 7 Y AV b

setitimer(2)¥ & O'getitimer(2)> A7 A a— ViZ 7 a v AMEL RS A ~—"D v v T
v AA—DEOEGEARRICLE T, IEX A ~— L7 m B ARFETHORERE T T 7
YA PENET, YA ~v—I2E, 2—F— - LA TT o ARET LTV LR
TIVAVRTDbDE2—H— LV E =)L - LXLDEL LT 1 ARFT
LTWABKIZT 7 U AL b2 OOQBENPTFELET, AX A~ =P T T D5, v
TANTrEZA~NEEENET, RS A~—DF 7 YA MEIr—Ab s FAf<— b—
FrTITbhET, o T, B—Hh)L « XA <—NCPULTETH DM, i KR 23MEAR
FAw—BF I YR PERDZEEDHY A, bLINBT O EAEEFTL TV DM
—ODOCPUTH 286, TORMY A ~—TR LT 7 &0 A,

VAT ATy

0= BA—ZV AT A T T AV TEBELET, TR T 7 A T T
LV TniEa = s XA —EYIAHZOFRECIVEHLET, blLue—L - XA~
—MEEDOCPU LTI TH D54A . gprof(l)=< > KeprofilQ v AT & « h—ERFZZD
CPU L TEIMET A7 mt 2t LTIE LM L E® A,

CPUATINTG v T

a—H) e ZA<—B|0AGZL—F 0%, TOCPULTEITARER T 0B ADEN L AT A
NOMODOCPU ECHEITHEER T B X L D TOR RN T & 2RI 5 72 I JE W
WZa— R« NP —2NET, ZOLIRGE, a—F - X7 — 138 TOCPUM D
BATONT v A% & HTDITMOCPUNS a2 2 BB LET, v—HhL - ZA~—%]b
AN 72 > TWACPUT, EIT7T 57 o ZAMNRCPUICRWIFIZo — R « XT B —(%
MiEhEd, =V FCPULTARY 7 7T K ZabANETTHZ LiT@EEE L
ZETIHRWED, ZOMREDIEKITZ —/L FCPUIZB W CERFIZRIETIZH Y £H A,
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CPUBAF Y a—Y

POSIX# A v —

RCUXLEE

Z DAtk

resched_cntl(2)3 A7 & 2 —/LORESCHED _SET_LIMITHSEEIX, AT V2 — U 7 EEM
0y 7 TR RE A HERF ATREZR R O ERR AR ET B Z LN AIRE T, HIMRFEM A B 7 &
ZIZSIGABRTY /Al 7 a b A~EFEINET, ZOMEEITT 7Y r— a VBRI
EET NNy 7T ARt ENET, BAF Va2V v IEER ey 7 ST ek AN
02—« B A7 —DNEFOCPU L TEMEST 21, BIRMEFRIZT 7 U A hand, ZOfE
BT v ANEE SNEHIRR R &2 4 — =T o LIRS 7 T V3 SRR W ATREE S
HoET,

n—H) e ZA<—IFPOSIXZ A = —DT=bDE A I 7« V—RZM L ET, b LCPUR
02— - ZA<—FYIABNS —)L RENTGE, £DOCPU LD T B & ZADPOSIXY A~
—F7ziXnanosleep QERELEMEFT OHEICa — L « X A ~—E|D AT —/L RCPU L
TRELFETET, bL7at AN —/L RCPULTIITT S Z LENHFRTEN TV

B, ZOFA X7 o ANEEARERCPU~NBEI SILE T,

H—=FND) —F -« at™— .7 v 75— MRCU) « 22— FiE, [T — Z &k 2 il
DDA CPULTERILIRRER R —V /T2 720lcr—A)b « XA <—IZH> T ET,

CPUNR T — WL « X A =—E|05ALIE T — L RIS TWAIE, FDOCPUITNLE L 3 5RCU
WA ETT DL ENTEXET A, FIA D= X LITEEDOFRA > N TRCUMFE 2k E) L.

RCULLFE~D T —H )L « Z A4 = —DEGEBRWTH A ~—BREHRR—Y o 75552 & 72<

58T LET, RCU ALTERNATIVE R T A—ZRETDOFLENL K « H—FRILTTF 74/ FD
SHIELD /ST A —% L B L TR E SN Z o RN R4 L £9, RCU_ALTERNATIVE
NI —=FTRESNTWARWE, RCUa— Rign—hL « A ~—%EHLET,

ElROBEREIZINZ T, a—H)b « XA ~—NEHTH D, EEELinuxD a2~ RR2—T7 o
U7 ¢ DI 2 OMREIZCPULTIE LS HBE L2 WATREMERN B 0 37, 2B I1ZLLF
BEHrET

bash(1)
sh(1)
strace(1)

INboawy R —7 1 U7 4 OFEMREHRIZOVTE, ST dman—T %25/ L
T rEEn

g—h)L e« A ~v—DE]IE
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H—H) e EA~v—% =)L RTHZLIZED, m—Hh)L - FA~—1TED IS5 RCPUDKH
BAEDHICH L THEYE 20 £, >—F 1 v Zlshieldl)a~> FEMAM LT, £720F
Iproc/shield/Itmrs ~D16EEEZHI W B CTH Z Lk W iThbhE 3, Z D16HEHEIZCPUD
By b e~ZA7T, HL2DOE Y ORI T 2 VBLIOOCPUEKFEL, DL v FOEIZZED
CPUD T — )V « Z A ~—PNER(=1) 72 DENE0) 2O ERELET,



SRARTA ey 2L NI —

FEMZ2EHIZ oW TI2ED TY 7 H A AEEE] Lshield(l)Oman<— T 2B L TL 72
VY,
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T7AIN e VRATAEFT 4 X710

ARKETIIXfsV v —F V7 « 77 AL« AT LB L UORedHawk Linux4 XL —7 ¢ 7«
VAT A ETOEA VLI b T 4 AZIODFETFIEICOWTHHALET,

T —F VT e T AL VAT A

WERDT 7 AN« VAT MIBEDRIZT 7 AN« VAT AOKRESRETRET ETILEL
DR E VB L TR T7 7 AN « VAT A« Ty 7 BFRITTIHILERHLYET, Ux
—FUT T AN VAT AT [P —TF EMEHEIND R R S s T 7 A NV ERTE
THZ LI T —F e E Ry AR ERE R 7 7 AL« VAT ATT, 77 AL
DHEFHINTRE, T7ANDRAET—ZIIRROT 4 A7 « T a7 ZRBEFTHANIT 4 A
I EDTVx—FNA~EERAENET, LYY —TF - MU =Ry FEINDAENTY
AT N T Ty aPNBELESGSE, AV - F—2IFEET 27 Bighy, #HLL
EHERLELOETRERDONET, bLTAAZEFHTICT T v adBELEEE, Vv —
FNe U RNVIERELTEEEZONDZEERLET, BEHHCYy—F L = Y
HEHAESNTHHISNZETHIRETLET, 27740« VAT A Fo v 7 OBMES
ZRIEICH > b U, EHERFR A HRR L £97

SGINHLDXFSY ¥ —F Vv« 77 A« VAT AOHR— NE. RedHawk Linux Tigs 7
FNV N TERE > TWET, XFSIFw/LF ALy MMeEi, 10057 7341 MEOKE XD
T 7 ANVBEY N FTEEZR64bIt T 7 A L s VAT ATT, REEZ 7 AVBIOKEREY 7
A s VAT HNITHINZ T, XFSHY R — MAlREZR iR BIE, AIE 7 a v 7 A X3, REEN
— 2 L CHERE L IR DN 7 2 B 5720 ZBtree(FT 4 L7 b U, K& &, BEAE)ZIX
FHICHERLET, 2=V =20 L TBLO/NV—750 Y TOmM NI R— b ESnET,

Cr—F VT OMEET AT XNE, UV —TF VT DRI v  ADE R
RIZLCTHEIZT—4 « hT W7 v a rOfmAESEZTLELET, XFSIZIZIZRAW I/OHEE
iRt A Z LN ARE T,

JERBYEL 7 7 A VCBIEA T SRR EEO_T &2 £, BHEEEEO 7 7 11,

FALZ R, YR w7 VT FARL A =R D) — RORE TR S &
L2 ENARETT, BMEITRKCAKBOEED AL T « F—2 & D Z ERARETT,
WHOT 7 ANDT 7R AEIZLVFR#ES N TV 2 TO2—F =B AR —P—4
HIZEf], BLOEHEDH 52— =21 N T 7 B RAAREAR Y 2T L4 RTZER 02> DB MED 4
BIZEMAFA T, ¥ 2T ALBIZEMIZT 7 & Z## U 2 - (ACLs : Access Control Lists)
O 2~ L — D H(HSM : Hierarchical Storage Manage) 7 7 A /L OB ERRILD X 9 2 S
NIZT 7 AN« VAT ADAZT —ZIERT S Z ENARETT,

NFS/NN—T g 31k, 207 v barsadR— T A0 AT LA~64bit7 7 A )L+ VAT A
W AR— T B7DIFEHTHZ ERAEETT, NFSV2U AT A7 e ha/ul kv
WD 32bitDIR2 S 0 £,

O—ANEBIRN)E—"DOSCSIT—TF72087 7 A NV~DXFST 7 A )V« Y AT LD 7
Ty 7L YA RTIE, xfsdump & xfsrestore DA TIT 2 £97, JLIREME S EID Y THEHRD
H TR R—FENTWET,

V= DT )Ty MIXFSEIRME L E 4, XFST7 7 AL + VAT LD DL L DOILEITLT
THROTSZ LNARETT -
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XFST7 7 A I

ELVIh -
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http://oss.sgi.com/projects/xfs/
VAT AOVER
XFSZ 7 ANV « VAT DEAEKT D70, LLTHSHL R £F ¢

o XFST77AN + VAT AEBERT DI N—T 4 vaEHRELET, ZEHLWT 4 &
7. =T 4 a TRULNTWRWEBEFEDOT 4 27 BFONN—FT 4> a0 kE
ETHRETT, HLW=F ¢ 3 U EEKRT 25613 disk(l)Oman— T2 2L T
<TEEW,

o N—TF 1T a v EIIXFST 7 A« VAT LEVERT Do limkis xfs(8) & L &
T bBLA—FT YN e TARITDONR—T 4 aBBET 7 AN e VAT LTI —~
v FENTWBEEE, fERENA 7Y a v 2R LT ZEE N,

mkfs.xfs [-f] /dev/devfile

devfile (X7 7 AV « VAT LDEAER LIZVWW =T ¢ ¥ a3 VOB : sdb3), TS
— T4 ar LOBEOH LD LT —HEWIELETOTHER LTI ZEN,

VAT LD B
XFSZ7 7 AN « VAT hE~U L M Ddimount(@) 2~ FEEHLET :

mount -t xfs /dev/devfile /mountpoint

XFST7 7 A )V« VAT Lk~ MY AICHIARE/R A7 Y 3 »idmount(8) dman~— %
ZHLTLIIES0,

XFSIZY vy —F VT« 77 AN« VAT ATHDIIZD, 7740 VAT LE~T L T 5
HICRETO R T oY I7 v a Dbl 77 AN s VAT AT Y I vary -nl%e2F =
v L, DT 7 AN+ VAT AIZLET,

F 4 27110

EEIT, T ANDHLEXIIT AN VAT LA Ty v Ny Ty rREVRITE
T FT—ER—2 + T FhDLEHIRNLONDT IV r—a AIFNSHIRF ¥ >
VT THZERMELERDAREER SV ET, XA LT MIOIET —Z DA —R VDN T
7V T RERET DNy 77 BRWIOFXNTT, A4 LV7 MIOIE, 77 A« VAT ART
4 AT ba—P—RONNy 77 L OMTEET —F 2k LET,

RedHawk Linux (XF DT KL RZERA~T 4 A7 06 OEBEGAIRY . T 4 A7 ~OHEE
EBXABDOM T NL—S— « T A THEHT, AN =T 4 7« VAT LDy T
FU T REREL, T AZINOEEEZMELET, XA VLT kT4 ZAZ0OFERET — X D
A —HPERT A EICE DV VAT AD A =N e Ny R ERES LET,

ZA VL7 NMIORIZT 4 AV « 77 A NVERET HizHiCopen(Q)Eizidfentl(Q)v A7 Lo —
NEEHLET, UTOFIHEOWTLEZMEHLET


http://oss.sgi.com/projects/xfs/

TrAL e R TALE T X210

o TARY - TFANDENNRAEIEE, arg BIEOHICO_DIRECTE y M &R EL T 1
7T KB Dopeny AT b a— LN L ET,

o BIVTWVWABTZ 7 A MK LTRHWTWAS 7 7 A Vit +Z4E. F SETFLa~ %5
E, arg 51#OFIZ0_DIRECTE v h&EFHEL Clentlv A7 A — L2 L £ 77,

HAVI B T4 AZWOMREIFILL FOBEROETEMET HDMENH D T -

e =—%—. 3y 7 7% PC_REC_XFER_ALIGN pathconf(3)ZHDHH(G D/ A | - /3
VEVICEBIISN TV ARERSH Y £,

o HIEDT 7 A - RA LU EDOREVDKDIOENEZRBRILT D7 7 A NNOF 7 v ML
BLET, ZOFEIZ_PC_REC_XFER_ALIGN pathconf(3)ZE# /%Kl DB E S TH 5
VERH Y £,

o I/OBETESE SN S84 FiZ_PC_REC_XFER_ALIGN pathconf(3)ZE 73R 3l o #&
B THHMLENRD 9,

ALY MIOEYR—FLTWARWT 7 AL+ YRATLLEDT 7 A MIH L THA L7 FIIO
BRI AT —HIRLET, T A s VAT AEADsoftA S arTw U LT
Ty7AN « VAT LN T 7 ANEXALA VT kT4 A7IW0EEHILEHI»ETHEZT—
FRIZEZILET, sot 7> a i3 77 A0« SATFART w7y T AEBETCE v v
VanDMET 4 AT AT —F EEZADVLER W EERELET,

HESHI L EHAN, MFOE— ROMEREBIEICL THXA LI b= REFr v oo/ v
FAVT R) - F— NOWGTTRIZTZ 7 A VE2F Z ERFEETT,

A VT NMIODHEHT D5 A, VAT ABERIZT7 7 A VPERFTRETH DL Z L2 RGELE
YA, F9THEOITIZPOSIXEIINOY T V2R ETDHVENRH Y 7,

TatEARmMmapR)y AT L=V TT 7 AND—EEBRE~ Y LT LT BHEEIETLA
V7 R E=RTT77AVEBR ZEIETEERA, AR L THEDRLTWS 7 74
NEBRFRNEZA VLT b« = FTHIPNLTWAEAS. mmapDFEOH LI L £,

XAV MO E D BWIOAN—T v N X AT IZRETENE I L, 77V r—va v
WCIRTFLET

o ETODXALY MIOERIZEIELTCWABED, 77U r— a3 Al L BI08 0 ITE
BT EHA,

o AN —F 4T VAT LEIEA VY MIOEF v v TERWZD, read-
ahead (St #) & 7= iZwritebehind (7 B E X IAA) DT VTV XLDAL—T " MEm ELE
A,

LMWL S, DT —FOabt—na T—2NEHFEL—F— « AFVNLT A A~
B0, XA L7 FIOIEY AT AEEKDOF— "=~y RO LET, VAT L - F—
N—r~y ROHEIE, MC7rtyY— - R— K LEONBERSCSIT 4 A7 - a2 br—F &
a—N e AEVEOXA LT kT 4 AZI0%ATH & ZITHFIZHE TY,
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AEY oy

ARETIT T o AR/MMMOTa v A0T FUAZERMONKET 7 & AT 5 72HIZRedHawk Linux
DT 2 BT OV THRI L £,

F—F o ket RAOT RUVRERB~D~ v T ORET

EFREITHOT o RZBWT, proc7 7 AV« VAT AITREADT R AZEREERT 7
TANERMILLET, ZOT 7 A LDL4FT/proc/pid/mem T, pid 137 KL RAZEFNRER I N
TV 7 ADIDEEK L9, 71k RiTopen(2) Tlproc/pid/mem~ 7 A L& B &, {th
DOTBEEADT RUAZERMONEZ Tl OB L OEET 5 7-Hilread(2)F L Dwrite(2) v
AT La— &5 Z L RHEETT,

libccur_rt7 A 77 Vi > T busermapB) 7 A 77 U « —F 0%, BH72CPUDE
HEZZFM L TBEFITHh O 7 0 7 AOGFT 2RI ERBS TMEEST D LT 7
Uhr— g ACREELET,

ZDON—F L DIDDOIKRIR T —F ) « FR— M, 7o ARESAHEOT R L AZERM
o7 et ADT RUVAZEBO—EO~ v © o F &[T blprocT 7 A )L« VAT LD
mmap(2)> A7 A« —ERa3— L TE, #oT, MMOFETHFOT 1 s T LOBER LEE
X, Iproc7 7 A )b« AT Adread(2)B L UwriteQFEFNH LIZ L B4 — " —~y KEA D
e, TV r—varyrAg07 RLAZEHANTOMBERCPUDGAEX IR 7,

LIBDtE 7y ar TCoinbDA vy 2 —72—ADMAB LT 7V 7 —3 3 N Tmmap(2)
F 7z iZusermap@) & D 0 E I DERET HRHCEE T REFHEELBPN L E I,

mmap (2) DF|

vk A{I/procipid/mem~ 7 A VDT KL RZEMO—E~ v E 74 5-DiZmmap(2) %
EHTLZENARETHY ., ZOXICLTDO T rEADT N L RAEMONE L ERET 7

A LE$, Iproclpidmem” 7 A L~D~ v B TR LT 7 nv A2 UTE=4 )

7 e TREALFORET, T RVAZERE~v vy ST ne A2 =Sy b Tt
A EFEONET,

Iprocipidimem” 7 A b ~D< v B 7 HMESLT D720, LT ORMEMRET 2 SENH D F
E

o Ty ANMIDRLSTHHRAIY R THIANTWDILERHY £3, bLI—F > | -
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