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



Y T APEBE

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

—EBOFEREITEN V IAAN > — )L RCPUNIEE SN ARIK & 2 5 AfREMER H Y £ 77, 7 rk v il
£ IAIT, MOCPUIZCPUMDRFES A7 Ny R 5 Z L i+ 2 hEE LTRSS
F9, Taty HEEYIASIE Y —/V RCPUIZH N DY v X — 25| X T REMENSH Y £,
SERREmMIITEFESZR L T EE N,

2—ANVEYRBP DY —NT 4 T

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

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

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

FRECPU LT — I VE| VAL NS Th 2RI Kb D BERED1D1E, CPUFEATRIFHH O 7=
DORGREEA T = AL TT, ZHULCPU L TIATIN DA 7 vt R 2 CPUIREI N £ D
BRERONPERNET DAI=ALTT, Wor—hVEVIAZNREALLI L, RO ay
e T 4w 7 OBEMITEVAENET e R IONEENET, bLESHET X - ThH Y
VT4 TR STV A CPURREIE v — b VEI D AR TH 5 S oEIBR 2R <
MRICFESNE T, BOMET oA - THU VT A 7318 VAT A - 7ay 7 BE
WE A ~—] IZHARINTVWET,

CPUR B —T1 )b« A <= —/)L RINTek, v — B VE) ALY —/L RCPUIZEID {17
L= 7 v A2 X - TPOSIXH A ~— & nanosleepDFEEE D 72 DI bl £ 9, TIEO'C\ kS)
Lu—Rhn s 24 <—EALZFERIIMY RS ZENEETH LG, POSIXY A v —F72id
nanosleep D% %ﬂ)ﬂb“@\577)/7**“/3/%?:760)&973?CPU T LrRETEHY F
Hho bL7BEARY =/ FCPULTETT D Z LRFFENRWIEE., TDX A ~—T7nt
ADEITNIFENTZCPU~BEI SN E T,

—EOBEEDT=DIZa— T )L « XA~ —FH Al E e FEB A TN T 2 B O TORTOME
FUXTED F/ZTA Iy I BIOFA~—] ZRRLTIEIN,
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CPUY—NVT 4T DA E—T =2—2R

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

shielda< K

2-12

HFLIR L TWET,

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

HLET,

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

YREIDTELEY,

shielda~ > REFETTH7-00ELX

shield [OPTIONS]

7 a N ONWTIEFE2-LTHA L E T,

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

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

F T a v

S

--irg=CPULIST, -i CPULIST

--loc=CPULIST, -| CPULIST

E| ) JAFZH S CPULIST O _THCPU%EZ T —/L R
LET, HHESHIZCPULTEITENIME—DE
DiAZIE, MOCPULETEITSIND Z &2
WIZCPUT 7 4 =T 4 ZIREINTZHIV AL & 72
nET,
BESNTZCPUD Y A MIa—Ab « XA <—»
LY=LV RFEINET, B—H)L « XA ~<— LR
NR—=ADHP—E AZCPUICIEM LEd, n—2
e BA—FBHITHI LT, 2—F =/ R
TLAORMFESLT v e o X ) h—Ho
AT LOREREN ) LI B AREERH D T,
ETOFFITTEEZZRL TSN,




shielda< > R

KTRT—F A

V7o AVERE

F2-1shield(l)a<w> KoF 7y a v #EHE)

FFav A

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

--all=CPULIST, -a CPULIST FBESNFZCPUD U A MMIFIHAMEERETD Y —
IV RREEFTE T2 2 IR0 ET, KLrDT—
b REREDOBR A T 572D EFRofx o v
—IVRA T a OB ESR LT EIN,

--help, -h FIFFRESRA 7 > a v A TEOfR L E9,

--version, -V avy ROBIEDONR—V g U RHIFTLET,

—-reset, -r ACPUILKI LT — v R V'Y N LET,
=L RENTZCPUIEZR VIR L 72 0 97,

--current, -c TIT 4 T RETOCPUDHIEDRE L F R LE
R

NUMA/ — RO AEY « )L RZ&{lf#3 Sshield(1) 47> 2 1%, 108D [Non-Uniform
Memory Access (NUMA)| #ZH LT 7ZE0,

UTFoa<y FiE, B2 TOY— L REEEZ Y 2y h L, RIZCPUDO, 1, 2% E| 0 AL NS
=)L R, ZLTCCPUNIEZ T —H I H A ~—0nbI—/L K, CPUD2EZ R T ut Anb v
— R, RBICEEHEOFLNETORELT RN LET,

shield -r-i0-2-11-p2-c
PLFD =~ R, CPUDL, 2, 3&HIV AR, m—ANZ A ~—, KR T ot 2hb0—1
RFLET, CPUDOIZETDEIY AL —/L RCPUD X —4 v F Tl ot 2&2 % —E 2
T2 [Z£HM] CPUL LTELET, 2 TDI—/L REMERCPUD Y A MIRESNET,

shield --all=1-3

WEIT, BTAT—FZ R 30T, L, =L RCPUBHEZZLZELLY L LTWAIc=S
—MEAELTGAE, WA - URH I ENKE T AT —Z ARITRENET,
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shield 2= > FHLIEMERE

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

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

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

CPUY—IVT 4 v T DlprocA vV F—T = — R

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

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

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

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

11

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

00000002 - 1ty FEHMNEEINTWEELAIICPULA Y —V R

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

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

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

B R ITshieldB)DPman— Y E# B L T 2 &0,

CPU~ND Tt RE| Y YT

2-14

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

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



V7o AVERE

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

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

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

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

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

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

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

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

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

AN

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

FHR=a<F

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

MPA_CPU_PRESENT A7 AWNIZMEMIZHFET HCPUE RT v AT IR L £9,
cpu(l)
v Nk TH T LIECPUIREENT-FEF L0 $7,

MPA CPU ACTIVE v 7 7L —rDRIZN L DFEIET 20003 0% 722 < . I8k & 8
1E
AEE7CPULZ R TV A7 IR L ET, cpu(l)a~vy RiZL-TH Y
v L7=CPUIZE ENEH A,
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MPA_CPU_BOOT

MPA_CPU_LMEM
A

Hfa< K

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

NUMAXHSE S 2T JB N Ta—hL « AE Y Z2EOCPULRRT~

J7HBLET, cpu(l)a~> RIZK - TH U L7CPUILE £z
FELARVET,

PFoa<wry RiE, Yaktx, ALy R, 7mBtR - 7 1—74 L F2—HF—I2 X 5CPUFIH

DOl & fEfE L E T,

MPA PRC_GETBIAS
(MPA_PID).

MPA_PRC_SETBIAS
(MPA_PID).

MPA_PRC_GETRUN

which & who Off ik

which

who

2-16

BEINF-7"2EANOLEA Ly ROCPUT 7 4 =F 4

HLIHRE SN A Ly RICHT 2 IEMEARMA S A 7 A
(MPA_TID)IZHIGT HACPUE v R &R L ET,

BEINT-7"2EANOEA Ly ROCPUT 7 4 =5 4

H LB ESINIZA Ly NOMBACPUT 7 4 =7 1 (MPA_TID) %
fEESNT-cpuset ~HELE T, FuEADCPUT 7 4 =F 4 %L HE
T 5720, BED=Z—F — CAP_SYS NICE/r—/ XtV F 1 & £F
STWRWRY | B&h7a2— P —IDIE(execQ)M b )&k & hi=7 n
TADZ—F—IDE—FELRTNIE R EHA,

BESNT-A Ly RBBUEFITH(FE T ETREF)OCPU L — 7
5 IEME72CPUA & TeCPUL » b i L £ 9 (MPA_TID), MPA_PIDA}
BEEsnsEx, ALy R - 175 ADCPULSEB LRV LF X
Ly Re7ur7 I 50820y RPMERTHCPU—RKEZIEL ET,
ZOENR SN BHEIZIE, CPUEIY Y CTHRBEIZZE > TV 5 AlHENE
NHDHZEITERLTIESN,

BRIEEZIRET D2 OIEH L E T, LUFOL1> &2 HEE e,

MPA_PID REOTREABLOZEOEAL v R
MPA_TID BEDAL v R

MPA_PGID Fak R S—7F

MPA_UID o—H—

MPA_LWPID MPA_TID & [AlEE (PowerMAX & H.f#)

which (ZBE T 2508 :

“7a¥ ZA1D
AL v RID
Takv R J—7ID
2 —%#—ID

WhoDfEROTH DA, MO Lito 7 r® 2D, et R - 7L
—7ID, =—H%—ID MEHENET,



V7o AVERE

HIMOBEREEFEME) A L v R T OMPA_PIDOEMIL, FAL v R
N ENT- L X DUHEEEA TS o 22 LET,

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

iNit~DOCPUT 7 4 =T %] 4T

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

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

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

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

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

CPU% v —/V R L7z, HIZv— /L RCPUTHRE L= kA2 @ESE B 7-DIZruna~> K
ERHLET,

Bz, FHTEERNE T —)L R L7ZCPUOLT mycommand% 34479 5 729121E, LAFD
av FEFATLET,

$ run -b 0 ./mycommand

3—)L RCPUDER E R

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

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

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

CPULRZ I B DFE R % R T 5 72D Dshield= < > Rid,
$ shield -al

HEME T — /L FENTZCPU L EDEIVIARIIIEL | FEITE2F SN e ALH 0D THA,
CPUD v — /L RIRPUTLL T O HFEEZFIHT 5 Z & TR T 5 Z L BA[EETT,

shield@)=~ > K :

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

cpu)m~vr K

$ cpu

cpu chip core ht ht-siblings state shielding

0 0 - 0 2 up none

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

3 3 - 1 1 up none

F720% Iproc7 7 AL s VAT A

$ cat /proc/shield/irgs
00000002

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

D AT > FIIRCIMDE D IAZNEN D (1T HIZIRQEHIWT T2 Z & TF, ZoHEIViAAiL
IRQEIDEID Y TiE~H—AR— K EDOT A ZBLUOFFEDPCIA T v EDPCIF /A ZZ L 5T
EbbHZixdb A, LLPCIR—FBRHFH LW AR v h~BE) L7HAIXZDOIRQODE! Y £
FIEELLZ0E LNETA, FIAT DT/, ADIRQE ADIT B2 DICU T a~wy REFEITL
e

$ cat /proc/interrupts

CPUO CPU1 CPU2 CPU3

0: 665386907 0 0 0  I0-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 I0-APIC-level acpi

14: 9649783 1 2 3  10-APIC-edge 1ide0

15: 31 0 0 0 T0-APIC-edge idel

16: 384130515 0 0 0  I0-APIC-level ethO
17: 0 0 0 0  I0-APIC-level rcim, Intel
18: 11152391 0 0 0 IT0-APIC-level aicTxxx
19: 0 0 0 0 T0-APIC-level uhci_hcd
23: 0 0 0 0 I0-APIC-level uhci_hed



V7o AVERE

NMT: 102723410 116948412 0 0 Non—maskable interrupts
LOC: 665262103 665259524 665264914 665262848  Local interrupts

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

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

ERR: 0 0 0 0  Error interrupts

MIS: 0 0 0 0  APIC errata fixups

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

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

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

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

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

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

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

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

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

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

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

—I=XLZEDBHFIE

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

o AEFIUHNOTatvADOR—Tkov

o U FAYEIEEEE O AT OFIH

o FVRABLNANGLIES VT 4 VIR & HERR

o AT RDE

o Fxvia - TIEADHIE

o YEATUDOTH

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

o KA T VAREEDIE]EE

ARV OR—TUrkayJ

2-20

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

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

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



Y T4 AMERE
a7 AMEREDORE

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

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

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

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

BRIEH] V) IA S ALE DB ERE

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

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

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

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

Bl vt X DK

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

AR/ ANIGE

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

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

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

MArge L 720 9,

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

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

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

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



V7o AVERE

WEAEY OFH

WA & VT letc/grub.confZ 7 A AND A~ RS A UBIBORMTHZLICE 0 PHT 5
ZEMERETT,

ZDXZATOEIN B TIE, a—h)L - FAA ZATHREL 72 5DMAN Y 7 7 £7-1% PCl-to-VME
TETEDLEIREDENLTiHaWKD A F VT~ v B2 7 ENTAMEER A DT A ZFI
T5Z ENFEETYT, TIIENREEAETY - Tar—a VBRI - - Tar—
TarvDT U AR RN T — 2B AR T A OIS A Z E R FRETY, U
KERT—ZEINDX ¥ v 22 —EL BT 52 TT 7Y r—y a rottiesn L&
., EHE LT et RAOETICL DFETREOR—EZWO LET,

T7ANNTDORAEYDHAL L« vy BV 7L 5T, RAMO TR SN K2 #5325 2
L AA[HETY, System VOShmop(2)DFEREITWEEA T Y O Z ORIK~DT 7 B R MEHT 5 Z
& MNHHETY, shmceonfig(1), shmbind(2), shmop(2) DAL Z D # £V KIEDOIER R L O
Ty FICHAT S Z ERARETT,

FIH ATRE 22 PERAM D B 1T, 1386 TIILL FIT R & 91 Iproc/iomemDNEZH~D Z &1
L0 RBZENFEETT,

$ cat /proc/iomem

00000000-0009ffff : System RAM
00000000—-00000000 : Crash kernel
000a0000-000bffff : Video RAM area
000c0000-000cefff : Video ROM
000d0800-000d3fff : Adapter ROM
000f0000-000fffff : System ROM
00100000-7fe8abff : System RAM
00100000—-004f58a5 : Kernel code
004£58a6-00698577 : Kernel data
Tfe8ac00-7fe8cbff : ACPI Non—volatile Storage
Tfe8cc00-7fe8ebff : ACPI Tables
Tfe8ecO0-Tfffffff : reserved

(ZDOH TN GIHOFERITHIER L TWET)

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

WHRAMZ #1425 F1E% 95 letc/grub.confO Bl 21615 CLL IR LET (108K T

OFNIHITHEEX FT) . grub.confiliRESNiza~wr Rid, A€V - ~v 7 &2 ERKT 572

DIZRBIRH LISV E T,

“memmap=exactmap” =1 k UITIEME/RBIOS~ v 7RMERHIND Z L& HELET,

BOOT M) IIHEREERTHDICHRELET, T0a~vr FOERIL,
memmap=size<op>address

<op>DHFTIZ T AT LARAMIT ‘@’ THIT ‘$'. ACPIE # ZHEEL T,

DTFofITIE, TEIGOT KA LY FIZ322MBE FHI L £,

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

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

o= R Uidmemexact(l)=—7 ¢ V7 1 2o THIG L, D% letc/grub.confa~
RIT~a2 v —3NFET, memexactiZza~ K- F 7T a 0B L, /procliomem®DNES L
{IFa~vy MITHESNZ7 7 A VICHEC THEHE R AE Y FRa~vy REFETLET,

# 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

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

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

CAUTION

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

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

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

PUFE, fR10iEE o= U 2NBME 7z grub.conf” 7 A MTHEY L E 9,

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

LUF 3 B OB F#) 2 FATT DRI D A E U O T,

V7o AVERE

[F#11%] @ “reserved” & Ftik &

A7z 0x3e0000000 FEIE (X 72 12 T49 T AL 7232MBOFEIK T,

FHIRID Iprocliomem

THI% D Iprocliomem

000000000009 £t -

00000000-00000000 :

000a0000—-000bffff :
000c0000-000cefff :
000d0800-000d3fff :
000£0000-000f £t :
00100000-7fe8abff :

00100000-004£58a5 :
004£58a6-00698577 :

7fe8ac00-7fe8cbff :
Tfe8cc00-7fe8ebff :
Tfe8ecO0-Tfffffff :

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

(ZOV T ADHIOEHRIFHIER L TWED)

00000000-0009ffff

00000000-00000000 :

000a0000-000bffff :
000c0000-000cefff :
000d0800-000d3fff :
000£0000-000£ £t :
00100000-3dffffff :

00100000-004£58a5 :
004f58a6-00698577 :

3e000000-3fffffff :
40000000-7fe8abff :
7fe8cc00-Tfe8ebff :

System RAM
Crash kernel
Video RAM area
Video ROM
Adapter ROM
System ROM
System RAM
Kernel code
Kernel data
reserved
System RAM
ACPI Tables

WOFL, x86_643 AT b LDAGBEMEZ 520D AT 5L AE Y GO T A E VK Z 719

T3 7-®izgrub.confOHIZERE
TR LET,

THavy REHBHLET, TRETO/procliomemd )% L

X86_64 A7 AIZFENT “mm” X “memmap” DRFI4 T “ex” X “exactmap” DBI4THDHZ &
WWHEBELTLZEN, 2o 0EWBILIE, gruba~ > RITEIZE L2256 30T OHIRMS & 5 7=
. PRV T ERET DOICSBERLTFREMO TOIMEHNT2LERH Y £,

mm=ex ¥

mm=0x9fc00@0x0 ¥
mm=0x400@0x9fc00 ¥
mm=0x20000$0xe0000 ¥
mm=0xcfef0000@0x100000 ¥
mm=0x10000#0xcFFFO000 ¥
mm=0x840000$0xFf7c0000 ¥
mm=512M@0x100000000 ¥
mm=512M$4608M ¥

mm=1G@5G

LRI B OB T# % FATT DR O A E U OHE T,

[ D “reserved” &3tk &

#17z 0x0000000120000000 DFEIKITH 721 T4 S 755k T 7,
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FHIRTDIproc/iomem

THI% Dlprocliomem

0000000000000000-000000000009fbff :

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

0000000000100000-00000000d7feffff

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

00000000d7££0000-00000000d7ffefff

Storage

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

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

¢ System RAM
Kernel code
Kernel data

ACPT Non-volatile
reserved

System RAM

(ZDHF T A

0000000000000000-000000000009fbff :

000000000009fc00-000000000009f £ f
* Video RAM area

0000000000020000-00000000000bf £

00000000000c0000-00000000000c 7 ff :
: Adapter ROM
: System ROM

00000000000¢8000-00000000000cbfff
00000000000£0000-00000000000f£££f

0000000000100000-00000000c ffeffff :
: Kernel code
: Kernel data
: ACPI Tables
00000000f£7c0000-00000000F FFFFFLf -
0000000100000000-00000001 1 ffFFFFf
0000000120000000-000000013ffFEF{f -
: System RAM

0000000000100000-00000000005¢9521
00000000005¢9522-0000000000954137
00000000c£££0000-00000000cfEEEEEE

0000000140000000-00000001 7f £ £f

11O iﬁ'ﬂiﬂf LTWET)

System RAM
System RAM

Video ROM

System RAM

reserved
System RAM
reserved

shmconfig(1) E 7z iXshmbind Q) IX THIFE AW E A € Y
System VO A 2 £ U #ifEshmop(2)id 7 7 & A A L9 7 7Y r—3 g /'C{f
452 LAwhE

SNEJ,

PLF oL, K7 v a WTHAR L2386 AT A LD FEHIDH
0x3e000000(Z7 7 & A Hil[R 7 L 3 & 1066020 F—

<t

a VEERLET,

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

Zoavwy REHFEAE) =T ¢ v a VOEREBIET 57291
Z ORFITIIFF BAL 72660200 % — % fl 5 L FIRFIZ, F— & L T/dev/MyDevice
ftokR)DHEREZ [ > CT X v F 95728

bHEWEEA,
DES I AEHEHLT,

T r—g AR LET,

AT D a— ROW R I3EHY

<.

paddr = 0x3e000000 ;

shmkey =

ftok( pathname )

WZHHFEAEY

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

shmstat =
pstart

VAT A LEOHGEAEY - BT A ME

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

IPC_CREAT) ;

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

# cat /proc/sysvipc/shm
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cN—=TF g va VEERT DD

=T 4 g VEERT A9

IHEDSE, T FLR
12 L 532MBDSystem VA E Y

Z letc/rc.local ~iX

WS F—2 52 L a7

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

=T g

T2 2 &b ATRE



V7o AVERE

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

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

key shmid owner perms bytes nattch status

0x000019ca 0 root 777 33554432 0

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

NUMA ) — R~DOXXL VU F 4 v T

iHawk Opteron> 27 A @ X 9 72Non-Uniform Memory Access (NUMA)D & 27 A ETiE, (&0 D
VAT AED LD AT YFEKA~DT 7 AN #H 0 £9, NUMAY AT A EDO AT
DI/ — RIS on, /— RiZAE ) EREENUMA Y — RO A U 8k & B UHEL S 2 B
FETHLETOCPUTERINET, bLIDODF A TDV AT A ETEFHFOT 075 AR
NUMAX IS TR WS, HIc3379 5 2 E RNk ER AL

T 74N NT, X=UR(I R T LANRFATENTL) R — B IVCPUILFTET D/ — R HEID 15
LBIETR, FRT FERITX A7 NORAEEBIIRBOT X — I = XL LHIEO DI ED /
— RO —=VEID T EEET S 2 ERFHETT, NUMAIZEET 2 E#HIZ10EA2 S L T
<TEEWN,

277 v ROpteron¥ 25 LDIOANV—TF v k

277w ROpteront i~/ F 7 at vt « YRATFACBWT, &7 ety iy ety HicE
T 2= TRAEY - NV EFFOTVET, VAT LANORTORAE VI
HyperTransport™ %/ L CEDCPUMNS &7 7 B AT 5 Z ENUFETT N, F ot v HIgERE L
AEVFZEOTu vy H ETEHEL TWDLETAL Y NITREDOT 7 & AR Z R L £,
ZDOVAT U M EMK2-TIZHRLETS,
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AEVIEFHAEAETT 7 AL FNEYEAT VBRI Y REEH T ENRFARETT, ZOMHEIC
DONTOERIT ISystemVEIEFAEY | 72 a v E2BRLTLIES N,

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

POSIXHHEAEY DA ¥ —T =—AIartmpT 4 L7 NUKNDT 4 AT « T7 A NI~ v ¥
VIENFET, bLIOT 4L FUBmemfs 7 7y A VAT AR hERTWAE
B SYNCY AT A= NVFORET—H DT T v all KRBT A AT - NTT7 40 71%
BELERA, BLIOT A LT NUBBEDT A AT « X—=FT 4 varkizeyr T
YA, ~ v BT ENET 4 AT T A NVNOIET — X 1 LT 5729 12syncy A
TFEAI—NVHET A AT - N T T 4 v I RRELET,
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POSIXIEH AT Y DT —Z N7 7 A MRFES NN E D MR RL, ZRH0TF—Z v R
T AFREIBBIIEF SN ER A, POSIXILE A £V HREIZ, AZED TPOSIXIEHAEY | 7
a T LTWET,

POSIXA vy &—Y « F=2—

3-2

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

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

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

A »E—I1F, mg_send(3)&mq_receive(3)E o> THa—LDZIFELEITVET, vk
ANF 2 —DFEHEKT LK, mg_close@)zfE>TF¥a—%H L, F=—BRc0BE T3k
ZRVIRE, ma_unlink@) & > THIBRT 5 Z L AR T, ¥ 2 —DEMIEL. mg_getattr(3) &
mq_setattr(3) &l > THREB L OCEAIC L » TIMEET B Z LN A HETY, Yok
mq_notify(3) & i > TZEDF 2 —~D A v —VEFEOIEFMEME U 7 =2 M5 Z L)V AlkE
<7,

Ayt —y Fa—Rh I, =72 Avk— - Fa—ROERIE T (open(2) xS
), fork(Q3EfTt:. 7 aBATHDOA v E—Y « Fa—fikFOa—%2{kL, ThLbHD
R FEH TR T E2RRFER LA~ c Avb—Y . Fa—hEzZRBLET,
—HTrRB IO TR F, AT A= - Fa—ERICEET ST TS
(mg_Flags)z A L E9,

BEAYE—VIIEEELF-oTED | Ay E—VIIIRWICREELEDZE 7 v ANEITEYE =
nET,

Aot =V e Fa—IMABT 7 A« VAT INIHER SN E T, ZDT 7 A« AT AITLL
Toavy ReffsoTCvry 52 EMA[RETT,

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

TrAI s VAT AN T FENTFH, VATLALEDA =Y Fa—([T@E T 7 A LD
DIEHENLa~<y RO 1s@), rmA) - TR Z LB IOMIET L Z ENFREE 72
ij—o

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



YTNE LA 7t R

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

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

System VA v&—Y

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

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

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

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

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

A v—OF A

34

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

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

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

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

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

NOTE

ARETHHT 2T X CTOCEFED~v ¥ —7 7 A /ViL, lusrlincludeV 7
T4LVZ MUIIZHY ET,



YTNE LA 7t R

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

X3-1 msqid_dsHEE kD EE

a N

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

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

__time_t msg_ctime; /* time of last change */

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

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

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

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

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

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

X3-2 ipc_permiEEk o e

__key t _ key; /* Key. */

__uid_t uid; /* Owner"s user ID. */

__gid_t gid; /* Owner"s group ID. */

__uid_t cuid; /* Creator®s user ID. */

__gid_t cgid; /* Creator"s group ID. */

unsigned short int mode; /* Read/write permission. */
unsigned short int __seq; /* Sequence number. */

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o Ayk—v - Fa—tEROEEEIE (IPC_SET)

o HTEAvE—V: Fa2—DRAyE— Fa—H 1 A(msg_gbytes)DZEF (IPC_SET)

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

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

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



YTNE LA 7t R

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

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

B

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

int msgget (key_t key, int msgfig);

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

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

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

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

msgflg fEDFHAE D -

o =~ K (777)
o HfES—Iviar

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

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

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

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

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

K31 Ave—V - Fa—0OBRESA—~Ivyar-a—F

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

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

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

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

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

A yt— s F o —HIREDO Y A MILLTFOAT > 3 v % Cipes(8) 2~ > KRS 5 =
M TEET, IHICEHEMIIMaN =Y 2SR LT IEEN,

ipcs -q -l

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



YTNE LA 7t R

msgctl AT b a—)v

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

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

B

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

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

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

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

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

emd SIEUILLFOEO NN LD TT,

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

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

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

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

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

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

e CAP_SYS ADMINZ — St U 5 ¢ A

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

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

msgsnd¥B X U'msgrevy A7 b a—)b

A oE—TDREE

3-10

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

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

B

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/msg.h>

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

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

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

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

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



AvE—VD%F

YTNE LA 7t R

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

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

msgflg B1%E. IPC_NOWAITZ Z 7 23FE S LT el ((msgflg & IPC_NOWAIT)= = 0)& &1
Ao —UHBEOETII T e v S, BESNEZA v E—Y - Fa— LiZHI Y THEREAE
NS NEDMER SN TV A4 (nsg_gbytes) (FE/EIX7 v v 7 &vEd, IPC_NOWAITY 7
IRy FERTWAEAE, VAT Aa—L TR, -1Z2RKLET,

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

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

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

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

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

e msgtyp NEHRDEA, Fa—DORHDA v —VE%(F

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

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

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

&

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

IPC_ NOWAITZ Z 7 BRESNTZHE. Fa— LB LT3 RA ve— VR0 Y
AT Ha—/VTRIEEIZ R U E T, msgfly 134 v 2= BZET 94 XL bEWEAIZY
AT A= ABRRKTHEHICHEELET, Ziudmsgfly 513ZMSG_NOERROR% &% E L 72\
((msgflg & MSG_NOERROR))==0) Z &ick->TAR &N E9, & LMSG_NOERRORY 7 7 %%
E LTSS, A vE—Emsgrevomsgsz SIETHRESINZR IV HETONET,
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POSIXIEHAEY « f X —T =—R L, BRI 2ARNT =2 2G5 LB LU0 A A E
U A7V FOMAZBLTEIVRNICERET I EE2MREICLES, £H XY - 77
P P IXT AN VAT ANBMN L TA ML —O&ARTOXEKE LTERES N, BE
AEY HIETLEDIIOLUEOFav ADT RLAZERIC v v 745 2 LRHRETT,

PIFWCA v X —T 2 — A HICEER UET,

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

shm_unlink HHEAETY « AT V27 FOLARTEHIR

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

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

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

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

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

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

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

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

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

shm_open/t—F > OF|H

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

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

B

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

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

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

oflag UTDE y kDL BEGE U B EE,

O_RDONLY & O_RDWRIIM HHEft ey b THY, Ebbhh—k
BRESNTVDLILERH D LIZHEBE LTI,
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O_RDONLY HHEAEY AT Vs NEEARD EATE
—7LET,
O_RDWR HHEAE) AT V27 FEHIAEZEAIC

ToLET, EFEAEY - ﬁ7/:7b%¢m
T 5 7 1 A idftruncate(2Q) OFEFUN LIZ
TEDYA RERETED L iétbri
AL TH =T LTI 67N &I
HEELTLEEN,

O_CREAT FAE LR WIS, name TIRE SHh-df A%
V- FT7 V=7 NeERLET, AEY - 47
UVl FO2—F—IDIFFRH LT 2 AD
Bz —PF—IDICRESN, ZD7NL—7ID
IO L7 mt AOFER 7 —TIDICE
E L., mode SlEIC K VIBESINZFAIE v |k
NERESNET,

name Tfg Tféi}’bti@ﬁ%%) FRAVES/AN
PIEET DY OEﬂl%H%&LTﬁié
ﬂfwéu% . BRE SN 7-0_CREATIIZh A
NHYEHRA,

O_EXCL % LO_CREAT3FRE S4lhame THEE I 7z
THAEY - ATV NINTFIET DHE.
shm_openiZ&M L E9, H LO_CREATH X
FEENTWARWES, 2oty MIERINE
T, bLAT V= FRHFEL, seAEZ I
F—FrENT-EA. O TRUNCIEZname THRE
SNFHFERAEY - AT V=T FORSIEER
WZEIWEED bNES, frad LA ATl - &
TV hOFE— FIEFINERHA,

mode WoOBIF L izname THRESNZHEAEY « AT V=7 SO
By NER ”'/:Eé‘ﬁ”bﬁ Pl : e RADT7 7 AL - FT— FERK~ X
JIZRESINTZE Yy NIFEAEY - A7 V27 bOE—R(ERD
Tﬁ%mm%ua&mmw@mmm&—y%%%LT<ﬁ&m@¢
T U7 ENET, blmode IZFFATE Y MESOE Y ERFRE S
TWaEGE, TNbIFEHEINET, WEAEY - A T7V=7 b %
B L TWA DL, Fut X dmode 5l1a$EE LE T,

b U LAY L2 A . shm_openiZth A ARE oD FAEY - A7V =7 M &ERR

L. MO LT oA L TAH—=7 2 L TR T 7 A iR+ 42K L £,
FD_CLOEXECZ 7 A VELiR T 7 7 73 LW T 7 A LFIR T D7 DI E IS, ZDOT7 771X
HEAEY - AT V=7 NEHBIT DT 7 A AR T Dexec() v AT b a— L (E 72 BRI
fentl(2) DY AT L+ v =2 T AOXR—VEZR LTS ESWV)DET T/ e —XENDH T &%
RLET,

)%‘91 UIZT—DNRELZZLZRL, errnolI= 7 —%2 R J 720K ESNET, BETD
BHEOHDLTT—DFATDY A MIOWTIEshm_open()Pman<— 2B L T ZE
l/\o
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shm_unlink/v—5F > D% H

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

B

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

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

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

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

System VitH A E Y

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

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

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

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

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

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

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

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

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

FIH ATV EBEHICUTRAT =2 fERICEEFRET,

o fES—IvTar

o FEHA X

o BT RALRRERT (WETRT LDTZDHTZIFITEH)
o RRICEMEAFATLTZPID

o {ERE DPID

o BEMAL WL TR0

o EBBITHEG L7t

G0 0 B L7 R

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

X|3-3 shmid_ds #&EDES

//' struct shmid_ds { ‘\\

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

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

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

shmget(2)> A7 b a— /L322 oD E % FAT -

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

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

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

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

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

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

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

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

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

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

aVBIRELET,

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

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

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

o IH AT VHEBICED LT —ZHEEROIS (IPC_STAT)

o HFAEVHEBABENS—I vy a DR (IPC_SET)

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

o AEV LOIFAEYHEEDOR v (SHM_LOCK)

o IEHAFTVHEEEDOT 1 v~ (SHM_UNLOCK)

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

HAH AV FEIRERIE(shmop) XA A E U RO S & 3BTRS ILE T, shmat & shmdtix
FNSDEIEDE 2 D= DI S E9 (shmat & shmdts 25 52—/ L DF#IE Tshmatds &
Vshmdt> A7 La—)v | 7 v a yE2RLTIEEIN),

shmdefine(1) £ shmconfig(l)=—7 « U 7 1 33F 2 €V Sk 2 (B35 2 E 3 AlgE/R Z &1
FETDHZLEEETYT, ZNb02—F 4 VT 4 ICBT 2RI HEEAEY - 2—FT 4 U7
4] B varEasRLT{Ean,
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shmgetv’ A7 L a—)v
shmget(2)i3# LW A 2 € U R 2 1 - 3B o A £ VU k2 R E L £ 9,

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

B

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

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

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

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

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

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

shmflg fEDOAE Y -

o fililza~ RN (7T77)
o fES—IvTarv

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

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

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

_é—

BRI — S v o 3 o RO @EEECR Y AR L

#3-2 XFEAETVEBMER—Iv gy a—F

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

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

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

MARETT

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

IPC_EXCL | 0400));

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

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

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

FRETY, FEMIImanX—T A BB L T &,

ipcs -m -l

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

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

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

B

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

e CAP_SYS ADMINZ — St U 5 ¢ A

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

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

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

HH A E Y FERZI/OLBE~ ALV K

shmgetDF| A

3-22

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

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

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

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

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

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

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

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

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

shmgetOFEHICET 22 ToOFEHRIT Tshmgety 27 Lz —/L ) OFTRELSNET,



shmbind ®F| A

YTNE LA 7t R

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

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

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

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

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

int shmbind(int shmid, unsigned long paddr)

SIEFLTOL I ICERSNET

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

shmati KL RshmdtT A5 A a—)u

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

B

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

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

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

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

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

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

0xc00c0000
0xc00e0000
0xc0100000
0xc0120000

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

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

A E J B OSBE
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shmdty A7 A a— VIO Lt 7 r - A bshmaddr (IZ X VIEESNTZT FLRAICH D
FAEVHEEZDBELE T, JAUTIEFEK T T, TN C-1oBEE M2 L 5,



YTNE LA 7t R

HEAEY c2—FT4VT 4

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

shmdefinex—7 4 V7 4

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

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

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

shmconfiga~> F

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

a~< 2 RO :

/usr/bin/shmconfig -i DEVSTR

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

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

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

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

Option

Description

--info=DEVSTR, -i DEVSTR

--bind=BARSTR, -b BARSTR

--size=SIZE, -s SIZE

--physical=ADDR, -p ADDR

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

--mode=MODE, -m MODE

--help, -h

--version, -v

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

vendor_id:device_id

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

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

vendor_id:device_id:bar_no[:dev_no]

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

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

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

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

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

FIRAIREZR AT v a v EERFIEIC O TR L E
7

av L RONR—V g U EAIELET,




YTNE LA 7t R

lprock/sys7 7 ANV AT AIZDa~vy REFHT 720U RENTWDAIRERS Y
iﬁ—o

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

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

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

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

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

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

int shmget(key, size, 0)

key OfEixshmconfig CHE &izkey OEIC L > TIRESNET, b Lkey OENIEEKZ -7
B, T OEHEIIshmgetDIFOH L Ckey IZHESNDMLERH Y 9, b Lkey OfEH/ (X
ARIZ o726 shmgetDFFONH L Ckey IZH7E Lo S AL BRI LS B A ST 5729
WZHRANCftok 7 N —F VB FERNHTHLERSH Y £9°, SALAHNLF—~EETH L X
shmconfigidid 723F v Oftok ZFFOH 728, ftokOIEFOH LICE T 5id 518X r Th
DNBENGHD I EICEET DI ENEETYT, size OfflEshmeonfigd-s5| 4k THE L7341 b
BEFELLLTOLERSY 7, LH AT HEHEPBICERS 2O, Eaofiidflag 515
ELTHRESNET,

shmgetiZB+ 24 X TOFERIL Tshmgets 2T L —)L] ZBR L TL &V, ftokDfE A
HTEZoWTiE, THFAEY OFIH] Lftok@)Dman—Y 2B L TLZEN, Za—3L .
VY=L LTS Z720IZv vy B 7 & AF Y OFEREERT 51, shmconfig % M
VT 7=diZletelinit.dT « L7 kU N®Dshmeonfigx 7 U 7 b ~TEBINT 5 Z LKLV AHEH
ThHEELLINbLNERA, £59FT5Z LT, FWEATrEARENEHERT LHEEES
ANCIPCHF — %2 TH$ 2 Z &N aliE & 220 | LE 7 v AN EOE AN LI L 7o HATICIHEA A
TUEREYIEA T YOS REMNT A ERAREL 2D 3, LTOFO X S 721748
MLTLIZENY,

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

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

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

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

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

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

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

# shmconfig -i 0x1542:0x9260

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

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

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

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

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

# cat /proc/sysvipc/shm

key shmid perms size cpid 1lpid nattch uid

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

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

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

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

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

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

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

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

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

MEBRE~DHEA VI NRT 782 LET, ZOVATLa—L—RIZHFENRTNDLD

X, 78 ARRFPa—0 7 s R U—BIOMEREZREDL LIXRTETDHZ L2370
HBUAT L=V T, BEDAT Y 2—1 7 « R —ICBE#T 2B E O R/IME - i KiE%
B&EL, 97 FREV(SCHED RR) + 247V a—) 2 « RY —IZHESNTAYF PV a—L &
NETav AL A L g ¥ LB,
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run(l)a~> FOFEAIZEY, av 2 K LRATTaERAORA S Va—0 v 7« RYv— L&
WEARERETAZ ENAREE 2V T, VAT Aa— L runa <y RIZRGRERO-DO
FlEL b b ERICABETHBRINLTOET,

FaER e AF T 2—F5DEEFIE

4-2

Ma-UAYT YV 2 —T OFMETEZ R LET,

X4-1 RFPa—T

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

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

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

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



TR R Ry —

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BA DY =2T VS « 2P 2—Y v/ (SCHED_OTHER)

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

Ny« 27 Y 2—1 7 (SCHED_BATCH)

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

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

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

ERE DT D FF &
B SRR I

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

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

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

{
perror(*'sched_setsched™);
exit(l);

}

B AIN—F

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

SCHED_FIFO vs SCHED_RR

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

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

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

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

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

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

AEVDouyy

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

CPUT 74 =T L — R - Faky

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

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

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

POSIXRA 72— T « p—F

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

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

Al a—V o TR

sched_setparam TRV ADAy Y a— ) B R R
sched_getparam TR ADAy Y a— ) T TS

CPUD i EE -

sched_yield CPUD J#3E
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BRI B
sched_get_priority_min A a—Y 7 R Y —ICRNGT D AR & S
sched_get_priority_max AV a—Y 7 e R = IHGT B e G E & S

SRty - RY—:

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

sched_setscheduler/v—F

N7 B AIKHET DL A L - T3 LB

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

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

o MU LIET mE AT — MEREZFA L TWDLERD S

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

B

#include <sched.h>

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

struct sched_param {

int sched_priority;

¥

GBI TOL S ITERSNET

pid

policy

4-8

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

<sched.h>7 7 A VNIZEREINTWVWD ATV a—Y 7 - R —, policy
DEIFLL T OIS THLILERH Y F7 ¢

SCHED_FIFO Ty —A KA+ 77 —A T 7 MFIFO)
SCHED_RR 77 Fa BV (RR)
SCHED_OTHER  #A Ay =T Uv 7/



TR R Ry —

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

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

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

sched_getschedulertv—3F >

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

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

=

#include <sched.h>

int sched_getscheduler(pid_t pid);
GBI FO L SICERINET

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

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

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

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

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

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

o IENHLIETmER I — MEREZTAELTWAIRLERD D

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

B

#include <sched.h>

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

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

pid Ay a—) U TEREEERT DT A0 v AEHIE S PID), BIED
Tuk AERET HICIiEpid OfEEERICRELET,

p pid THASND T uEADAT YV a—) v TEEELRET DMEE~DR
A5, BREZ e AOBHEDRAr Y a—) 7« RY =TT 5
EREOHPANICH 2BHIE T, mOBIEIZ LV AMREEE LAy Y a—
Vo7 aRLET,

sched_getscheduler2) A7 L a—VOMRHLIZED e A0 Va—U 7 - KU &
—ZEET 5 2 ENARETT (DY AT A a— L OHIT4-8— V2B L T E S,
sched_get_priority_min(2)$ X O'sched_get_priority_ max(2)> A7 L a— L& O34 &
IR OIHET 2R Y & —DESEEOFEZHMT 5 Z LR TT, (ZNAHLDY AT Aa—)L
DOFHIFITL-12—=T 2B L T EEN)

ROMEOIIEE LT R EADAr Va— ) VI BREOEEREH LIl LE2FLET, RV
E-UIZT—NRELEZLERL, errmoli= 7 —2MbEL0RESNET, BET DA
RO H DT —OIEO—EiXsched_setparam(2)®man—Y 2B L T ZEN, LT
T=PREELERSE, TuvAOA SV a—) VI BERERERESLERA,
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sched_getparam/t—F

sched_getparam(2)T A7 A2 —/VIBE LT T BB ADAF P a—1 U7 « X5 A —H Z
BFLET,

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

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

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

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

sched_yield/V—F

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

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

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

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

B

#include <sched.h>

int sched_get_priority_min(int policy);

GBI TOL S ITERSNET

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

SCHED_OTHER AL =2T VT

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

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

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

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

B

#include <sched.h>

int sched_get_priority_max(int policy);

FIEFLUTOL I ICERSNET

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

SCHED_OTHER BA LT VT



TR R Ry —

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

RedHawk LinuxiZ, = ——# % E{H O#PHASCHED_FIFO & SCHED_RRIZ%F L i1/ 599,
% L CSCHED_OTHERIZXf L CIdELEON T SN E T,

H LMEONH LIZEE) L7284, sched_get_priority maxiIgE L7z Ay Y a—U v 7 « R v
—CH T AR b EmVEEEAIRLET, RVME-UI=T7 —0N%ELZZ &R L, errnold=
T—EMLEDOREINET, BETHARMEOH LT —D—HEIGT 5ITiT
sched_get_priority max(2)®man~<—Y %2 ZMR L T 72 &0y,

sched_rr_get_interval/L—F

sched_rr_get_interval(2)3 A7 52— LISCHED RRA Y a—U 7 « IRY U —TA7 V=
—NENTZTBEADE AL T F LTS TDHIENARETT, AL T4 FLE0F
H—F NN T aE AZCPUEEI Y Y TEH—EDORHTT, CPUREIN Y TohT B ARNED
HA D D EEGEFITL WD LEE, AV a—0 U ToPREMIbNET, b LECHE
SEEOMD T 0 ANFATARRIREDSE, TOTREANRRAT Va— L ENET, bLED
THRWESIE, o7 o 2ANET ST £,

B

include <sched.h>

int sched_rr_get_interval(pid_t pid, struct timespec *tp);

struct timespec {
time_t tv_sec; /* seconds */
long tv_nsec; /* nanoseconds */

¥
SIEIIUTO LS ICERSINET ¢

pid BA DT B LERE LW et 207 1t 2#BES(PID), B/ED
T A ERET H2iEpid DEZERICRELET,

p pid THHISNEFOLADT T RO Ly « #4574 4 ARESRS
timespec fEER~DRA ¥, @A S iz 7 7 AXSCHED_RRA 7 ¥ = —1
VI e R —TIEIT LTV DILERDH D FT,

RV fEOiEsched_rr_get_interval DFFONH LB L7 Z 2R LET, BELZTnERDH
AL T xH N BWRTREEROPICGESNET, EVE-LUI= T —NRELLZ EE2R
L. errnoli= 7 —%2HbE 27O EINET, BETIARMEDOH L7 —D—HIX
sched_rr_get_interval(2)®man—Y 2B L TL 72 &0,
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runa<y R
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run(l)=<> RiZ, 7rER « 25 V2—FBIEELCPUT 7 4 =7 1 2T 57 DIEHT 5
ZENRAFRETT, T a~wr RO,

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

runa~> Rix, 72 a OV XA IRREREINEZRETHED I~ REETL, a~vr RO
MTHEZE-> TR T LET, b LIEEF(SPECIFIER) N 5 2 SN2 8A . runidfsE+n 7ot
AJA Ly F—ROBREAEFE LET, HHEFIIUTFTTERELEYT, a~r FERLa~vr k-
TAVDOEMTHEFEZMAEDEDLZLITTEERA,

run=t< 2 RIFFRE L7ZPOSIX A Va—Y v 7« RY L —B I OHE LEERETT /T A
FEITTAHZENARETT, (POSIXAZ P a—V s « RY —DfFI34-3—T 2 BB L T
<TEEVWSCHED RRIRY S —TAF P a— LV ENTT T TEADEA L 732 LER0010
BWET D Z ENARETT,

TRTTGEDAy T a—) 7 s RY U= EBREERET D720, vnbruna vy FE
FEOVH L, --policy=policy % L < id-s policy 47 = > & & O%--priority=priority % L < |Z-P
priority 47> 3 > O EEE L E T, policy DELRF—T— R,

SCHED_FIFO or fifo T7—AM T7—ANT T L e AT 2= 7
SCHED_RR orrr FJUrRRbEY s R Va—Y T

SCHED_OTHER or other HA LY 2T « A Va—Y T

SCHED_BATCH or batch RIFEHL Y 3 7 & BR< RIASELT

SCHED_IDLE or idle CPUMNT A RV 72 o T-BFIZFEAT

priority OfEIL, FEETEAZVa—U 7 « RU —(b L-sA 7 a UMERA SN TV
BEHBEORAF YV a—) 7 « RY V)P EDRERETHLLERH Y £, LV EWEE
E. ROERRA Y a—) T EREER LET,

SCHED RRA/ Y a—U v 7 « RYV—ICAT P a—=VENZTa Tl TEDEA b 73 HF
LERFET D, --quantum=quantum b L < IE-q quantum F 7> a U HEELET,
quantum X, -207*H19F TxH T A AfEE L THRE(R 7 A ARFMIX-200 5 & & < 1903k & #42
W), b L IET A AMEICHIET 5 IV BHOEE LTIEELET, -quantum=listd 7 2 1%
FAAEERIET IV POMERRLET,

AP a—Y s e RY v—EFRET 5 SCHED_RESET_ON_FORKJE M % 3 2 12 1%, -
resetonforkd L<iI—rF 7> a v zEHLET, X7 Pa—V 7 - R T —HSCHED_FIFO
# L<IESCHED RRO YL HTI DAY g k--policyd 7 a v LIl S 5, $5
EIN=TrERL LZavy FIZXoTHRWTEREN D 7 rEX T, $iTrtE20) T
WEA L« AT a—Y 7 - R —FARLETAD, ZORDYIZF T v

SCHED OTHERA” YV a—U v 7 « RU »—»E0 Y TonEd, £/, --resetonfork4 7
a UBMERESNDEE, B ot AORAS Y a—0 07 - R —ICBRR, bLBY et RD
T A AMENBOLL T TH-TH 7B RI0DT A AMEREID B CTHNET, --resetonfork4
va Uid--policyd 7 v a v & —REICEH SN DRI DO RELTT,

—-bias=list  L<IZ-blist 7> a2 FEHTHZETCPUT 7 4 =T 4 ZRET HZ LENAHE
T9, list IIFRECPUB SO H o~ XG0 U A b L ITHH T : “0,2-4,67), 77T 47
RETCOT7ay b LLIET—b - Tty EZNENIEET 5720, list [33XF5)T
“active” ¥ L < 1X"boot” L45ET S Z & L A[RETY, CAP_SYS NICE/— St Y 7 ¢ |[XF|ZCPU
BT T4 =T 4 ~NBNT OIS EE 2D 9,



TRER R a— Y

--negatet, L < 1I-NAT ¥ 2 VIICPUNRA T A « U 2 M &I /REEIC L E T, --negated 7 v
a UBRESNDHE, RAT A« VAL« 7V arbiRESNAIMNERHY T3, HEESND
WNATAFANAT A« JRAMHIZHRES NI DERS AT A EORTOCPUEEHET,

--copies=count & L <id-ccount =7 =z if, a~vr ROFE—a b —zHE LzEERETT
LT ENARETY

ZOMDFT v 22T, WRORTR/ v 7 759 KCOa vy REMHMTS 2 & 43T

T9, NUMARXEY « R —%RETHEODOF T 3 AFI0EICTRENTWET, ZHM
RIEHIZHOWTErun(@Q)dOmanS— Y 2B L T 72 &0,
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PROCESS/THREAD_SPECIFIER

TONRT AR IR B LR AT AEFITA LY REBETAEDIHEALET, UTFo1o
FPURETDZENHRET, B ~XEY DEIZTETDlist THET D Z L NHARET
FEIISEIS CTHTENET,

--all, -a BEOTrE AL ALy REE2THEELET,

--pid=list, -p list EEFTLEHFOPIDDOY A MERELET, BRTORT Y a—THYE
X, ETOV T ALYy FEEDRIV AN v 7 EheaTo7et
Z By MIBELET,

--tid=list, -t lis EETHEFOTIDOV A MEERELET, R TOATFVa—F#(E
Z. VAR v &N ot 2A0A Ly RERBETIERNYT
Vo Z « Ay REFIZIRE L ET, -llist [ZPowerMAX & & A itk
DF-DIERAT 5 Z & B ATRETT,

—group=list,-g list ZEE+57ut - ZAL—7D) A LZ2EEL, VAT v &N
e7av A« SA—THNOBFEOT o AL THERSNET,

--user=list, -u list ERTLH2—HP—DY R EEEL, VAT v 7 ENza—0NR
FETARGFEOrEALTHRERINET, VA MNIOKFL—Y
E 22— —IDOEE S L Zr 7' A VIDDILFED EH BT
w0 ET,

--name=list, -n list ERTHHGFOT e ALFHFEOY XA M EEELET,
RAR

1. W&ko=a<r Rk, make(l)& BEEESEE OBEESCHED OTHERA 7Y a2 —Y v 7 « iKY &
—TCPUO-3DWTNNDNRy 7 7T RIZTHEITLET,

run --bias=0-3 make &

2. o=z~ KL, date(l)ZESEEI10OSCHED RR(Z VY Ru B NA sy a—) 7 .
/_j‘s U ‘:/_&:'fiﬁi Lij‘o

run -s SCHED_RR -P 10 date

3. WkDavy RiE, 7kt RIDRBIDRY Y a— v JEREL L SLVRAETLET,
run --priority=32 -p 987

4. ROa~rRiZ, 7akR - FA—TRU5602THOT 7E A% CPUS~BEIL £,
run -b 3 -g 1456

5. RO m~y Rk, 4FHApilot” O&TOF 1t A& HE21OSCHED_FIFOA 72 2 — Y
Y7 R =THEITTOEDICRELET,

run -s fifo -P 21 -n pilot

F 5 HEHRIZrun()Oman— Y 2B L T 2 &0,



5
7'va -t X F#H

AT TiERedHawk Linux7y 7" v & AR O = — XSS 2 72 OISF2 95 Y — OV TRl
HLET, ZZTHATILTOA L F—T 2 —R L, WHY Y —A~DT 72 A& FHT 5 H
M7atAD=dDOTELREEL T,

“NFTak vt VAT ANOERO TS0 ST ML DIET =2 ~DT v AR FREHEES
DR OIRORA D =ALT, Ay 7 2EHTHZ LT, LhL, ATy ik
FFROTV T a b Ri#ETOIEA L TWAIHAT YV a— v I EKR L7 LIC2—
P— e LB A Oy 7 BERT L2 EIFRETIEH D THA,

b UBHEMERIREEL Y b RERMETH LG, POSIXAI Y T 47~ T+ &I a—T
v 7 AIEET —H ~ORET 7 BRI E o TREBORIRTT, Tat AR~ 7 4 ODEDOAH
ZHUCHEETDH I L2+ 5SystemV ¥~7 4+ bt ET, Z<OT7 7V r—a
NEEDOE~T7 +OFAENEEL T, ZOHEIZTE~ 72 D0ESL LTSI 2EL Z &
NA[REE 20 £7°,

R+ 5HE 7ot 20LEFEAEFYNTF—Z~DOT 7 22T 58I, Concurrent?s Z i1 5
OB T D fRIER AT D7 OICBEB LY — v b M TR LE 3,

7 v & X [ E# o #fg

~“NF T A TNEA L T TV r—vaid, ML) Y—2A—X—F 21X, 10Xy 7
F.N—RT=T TR R ea=y b JUT A HN T gy s A= R—~DT I EAD
AR o AT AR A=A LN LET

RedHawk LinuxiZ¥x o7 v ¥ A[BREWY — L2 LE$, 2. BRAZ P a—Y 72
T 270w ADOWTFMEOHIE, ©¥—v oA MAEPMA =X LT atADT 7 ¥ AEETD
VT 4N T ar~DTavZADT 78 ADEKE|, 7 VT 4T a 5T
HHPh D=0t~ 7 4, 7t ARG EEEOREDO DDy —AREENET,

HHEAEY OFALZBEL TEEAE Y EMO—H 2T T 220U EOTmEANLR25T7 7Y
=gy e Il ML, DROICEE AT ~DOT 7 B A ERETEHALERHY £9, [
W D2 oD IR R ITIE(FA LM L FLEFANE., HHE AT ) ~DOT v ADT 7 ¥ A KT
LEOICHERESNET, HAPHLA h =X 2ZHHY) V—2A~OWR 7ot ADT 7 & A & E%K
WA NFET, FERIFIA D =R NIT TV r—2 a UNERTHEUENHR T E T e 2D
WITEEIELET,

FIEHESA B = XL ZBE T 2N VT 4 b« 872 a U CRIBICETTHZENTE D
DTS T THDH L Z2RFE LT, 3FED A B = X LTl i I3 B 2 124 2 72 12 ff
AashEFd—beo—vxAf b, AV—E—vxA b, AR ENZI VT 4L &
JvarasAA) ETBHRE2OOMAEDLEELEL LET, Xz LTHLNBE
=Tz A M AB=ALE, TAMEEY MEEYR— LN~ Fv=T72EHL TR Y
JHEPRETA0 R S FEAFALET, L0 BRANBED v SR REETEY— T =
A -y ZEESELLES T84,
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a2y 7L Tn57atR i, TAM&EE Y MNEEEZ T o ARBEREL TSy I B2 )T
ENTAN&E Y MMEREKITHETY T4 LT ET, A~ 7 DX 5722 —
E—UxA b AB=AALFE, bLEADBER vy 7 SNcRETR Yy 7 2B LES 550
Thhux7mexz 2 ) —REICLET,

Y=z ke AA=ALE, vy ETET 5RLD5 ED T D RHCIEFE IR T
T, TAUTHHIRT A N&Ey MAMEREY—T A b vy P ZRIGTHOICMELE IND
LTTHINGTT, BEV—TxA b AH=XAT, gy 7 MERSNDRE-INE WY vV
—AERET DO L TWET, TIUTITRO2OOBHNRH Y 5 : 1) 7 v 7 OFRKRFE
WEHWEE, vy ryaeAxARn7ray 7 RETR Yy 7 EZRIGTHDOT, ry 7 « A=A
DA ==~y FHE/RERDFREMELRH VD . 2) v v 7 ORFFIFFINEOKRE, 7 v 7 ZHUS
THENGELI RDZEDRTRENET, BV —UxA b AD=XNZuvrIhbTray s
KB L 72 DFF- TWARIZCPUY Y —RAZMHE L L 5 9570, v v 7 B0 R
TRIENDEY— U = A MEEPMWAERT 2583 EE L2 9, —FBNRL—1 e LT,
Hbluy 2 BRRETORMN2O0Oa L THFA L « AL v FOFATICET HHREM I D L TR
WA, BV U oA b AB=XANTHYITT, BV U oA MIEHE T T S0 0
—E, TeY—vo=A MEAP) €272 a TR LTWET,

VT HN 'Y va VFIRIIIFEE IR T, RO 3 X &N RO,
JVT 4N &7 a rOAAMATIATIN D R EZ T —F L ~A D Z L idHkE
Hh, Z7UT 400 &7 a rOAGEIOBGICBEET 2ETA— =~y KRBT U T 4 B
N7 valBRORES LV R RLIZLIFHFELIHY £HA,

R AR Y — Ve L TR ey 7 2T 5700, 57 neARto T ok xnm
v 7%V Y —AFTHDE[FOZOIZAL T2 THEMEMIT, R0 T PRIFTRETH 24
ERHVET, ayv I/ F a2z R—2 - T b, YT FA, VT a DX HRT
HIRTTHEZRA RV NI, ZUT 4 B - &7 g o NOARLORGER A% S 2 247 %
FILKB2LFEKERYET, OBV, ZH6D7 VT 4 hN - B2 a NEOTFHIAATHE
TeEAUT, MMOCPUDBNN TRIND LV bELSRLRRERLAREENH Y . KEOHEE,
ENHIET Yy Ry 7 23| X TaEERH Y ET, AT IVNOSN—Y a2 37 0T 48
eIV a U~ ADEMICHEE 5 2 Wil T u 7T Ao ERICE T S5 2 L ava]
RECTT, AT Ya—U U IHHloA =X LT, KA — =~y ROV T FILHIHEE T rt

ATV Ta OFEERELET, BRATY2—Y IR0 Y —ik THAT
Ta— VT THBINNTWET,

T~ 7 P AEH AR T 27200 D1 OoD AT =X AL TT, Bicry 7S Tndk~v>
A7 LELOETHTrERETT ey 7 &N LIER Y —AREL D0, B~ 7+
IEAY —t— - U of MUOHEHM L 720 9, POSIXDOA VT 4 7 « &~ 7 4 1TBAH ]
RERIEFY VY —2~OT7 7B AHBEOFEERMILET, DU T o7 - w7 4 1 3TEHE &
TR L TERESINDIBEOHIRE v N2FRFOAFT V=l VT, AUV T 4T -~ T %
X, ay s ET7ray J BECREMEZ B DT DICTHE SN D MR A v ¥ —T7 = — 2 it
LET, POSIXDI T T 47 «2~wT7 41X, POSIXA DT 4T w7 B3
YOFRTHA IR TWET, SystemVOE~7 1%, &< OBIEEEWRI 21X, B~7 %+ LT
KO BWHELERHDDONEFIRDHERE. b LIL—#HOE~ 7 1+ ZBIET D) 2757 5
BT — 2 FC¥, System VO~ 7 1% [SystemVE~7 4] B7 v a TS TWE
T

Ra—T v I ARTR ST ANOBHEDOAL y KRR TIEH Y FHARRLCY V—2 & E9
HZEETARBIZLET, Ia2a—TFT v 7 REMERL, VY—AZXLELTILEOAL Yy R V—
AEMBEHLTCOBRIEMMO ALy DI a—T v 7 2%y 7 T50ERHY, bHIMEE X
NRWEHZENREZT vy 7 LET, POSIXD 2—FT v 7 Ad, FFCUVTNVEA L T 7 U7
—a Nl o TERITI 2 —7 v 7 ABIE 2 IR EFTHE 22O DRERE(Z D NR p + T2 —
T IR R 2 —T o 2 ) FFo T ET, B U MEEEE)IZL LT Y r—
aryDALy ROLIONI 2—TF v 7 AMERFHICHATZSGE, BETA W27 ) r—va
NZHZET,



71 & X A

BREMEKS 2—T v 7 A2HHT DT 7Y r— a3, BxglE bifonsIa—T v 7 A
DOFFAZE OBEEZRET S Z ENARETT, 2 bid POSIXS 2 —F v 7 A~DRELE |
' varCHBHEINTOET,

BAFYa—Y U JHIE

< NVFTav A, UTNEA LT 7Y r— g V3HEBEICE O ERCPUOE A P a— )
PHIETZ L EBLEARET, DIRMICE =T oA MEEHHMLZSE S 720, AV a v 7 ORERRE
RHI/ N E LS O TRIREETH D LE R H Y £,

CPUBFA T Y a— U v 7 e 7 F NVABIIFRIARAIEETH H EERFAETT, kR IAE
0y EEDHEEIIFRATVa—V U JICEGBENEEEZ T RVESIICL, vy 7 2T
HIFIHOERELZZITROT ARV ET, VAT LA a— /LI LTOEEELZ S AT LADOHT
A& B2 Z EIEFRETT R, ZNE2T DL E0F— "—~y RIFES LD ET,

BHAT D 2= o IEBITEA 2 — Y U 7 S FARBEO O O AR LES, 77
Vor—a b INOEREBEEL, 77— a v bEBEENEBRELES, BAF P a—Y
VTR, A VHE LT, TV T ary BEXATOY T FATH LIRS NE

@—0

VAT Aa—)vbk—HOS I 0 IFBA SV a—) VI EBEORRAERELES, kokv sy a v
TEH, AT La—L, wrZaritikl, TNOOMEHFECOWTHALET,

Z ISR S % FRERD e b DR A — =~y ROCPUHA T V2 —U » JHilifll & > 7 F Vil
FEaRftLEd,

FHAZ D a—U VBRI, BAY Y a—U U ISk T 53 0 70 - F ot ADNs 4 HlE 4
Lsyslrescntl.h>OHFCTEFR SN DT — X HEEK -

struct resched_var {
pid_t rv_pid;

volatile int rv_nlocks;
}:

ZHUIA =RV TIERL T T = a ik 0 7ae 2B S LT A Ly REALIZE Y (1)
HAIVET, resched_cntl(2)yv A7 Aa— VITEREREEZ L, W—RVIEIRA TV 2—) T %
WET DANCERATNET,

resched_cntl 27 b a— L O AL Tresched_cntly A7 A a— L OFAH] THA SN TV E
T BAT Y a— U Ui~ v 37 ) r—va U B EBOBEETRRICLET, &
N~ oM THASYa—Y 7~ 27 e oMM TR S THWETS,

KAy RFERENDOTFAF P a— ) v FEEEBETI2MLERS Y 3, AT V2—V
TERIT., A a— ) o I EBOar—a v ERET A a2 LEA Ly RIg L
TORAMNTT, BAEOFEIZBWTIEX, BAZYa—V VI BRIy ALy KOT R
TATCORMAT L2 M LET, AT V2=V I EBHEEHATIAF ALYy K7
077 A CTOT7 F— 7 XEMET20ERH 0 £,
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resched cntlv> A7 A a—LOFI|H
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resched_cntlv A7 Ao — L3k x Rl A P a— 1 v JHlEEREE T2 2 LN AMRET
To ZTNLICIEHRAY Y a— ) VI EREOBRG YL, v —a v OBRE, EREFRERE A
Y a—0 TR ORIRHREN G ENTVET,

B

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

int cmd;
char *arg;

gce [options] file Alccur _rt ...
SIEIELLFO X S ICERESNET -

cmd FEATINDEAE

arg emd DIEITARAFT D FIEDBE~DRA &
emd LA FOWTNNERD £, Ko~y RICEET Harg OENE RSN TOET,

RESCHED_SET_VARIABLE
Zoawy RIFMRNHLIEOFAY Va— ) U I ERERGFLET, BATY
22—V 7T, MAP_SHAREDIZ T~ v 7 EN-3H A Y OfEE S L<
X7 7 ANHNDR—VERL B AD TS FA_R— | « R=TJOHTH AN
BV ET,

F—78tAD220O ALy RIZZNSLDHEAFr Y a— 785 E LTHET
T R AZBGEL TEWITEEA, b Larg ZSNULLTZRWEA, ZnsE+
struct resched_varlI#iffb &, MEIAEVAN~m vy 7 SNLET, L
arg BNULLOBGA ., FEOMH LotiZBEFO A Lol L, 472 _X— R T
vav 7 EnEd,

forkQ)D#%., T/t RIFOHET O ZAMEFRL U a— Y v IERE K
LEYT, FFut2A0BERAr P a—1 2 EBOrv_pid7 4 —/L 377 n
TRAIDICEHINET,

H LTI REARHERAT Y a— U T EREMK LI RIZIO BT ek
R T —0 LI=A., ThbDOF 7 rt Xdrv_pid7 4 —/L RREHF SN
AT a— I EREMEKLET,

fork, vfork(2), clone(2Q)Z FEONMH L 722 DB S LA ¥ 2— U o 78500
BrowrAoR TRy 7 SN E, BAT Y a— U Y EBIIMEIE L ET,
Zoavy ROFEHIZV— MERS L < IZCAP_IPC_LOCK &

CAP_SYS RAWIOY — /"B U T 4 W EEL LET,



BAFTVa—Y

resched_lock

7'rt X [E A

RESCHED_SET_LIMIT
Zoawry RiEF Ay 7 Y — T3, b Larg BANULLTARWES, FEOH
LR ELTHAT Y a— ) v TEORKIFFE €7 S struct
timeval ##EELET, L LCPUO B —B L « FA~w—RNETHIEE. =
DOHIFR % 18 2 5 HFIZSIGABRT Y 7 F VN IEONH Lot~k 5 &Nk 9, b Larg
ANULLOHA . UEio ED X 9 72#IR b SR S E 4,

RESCHED_GET_VARIABLE
DAY REFAS Y a— ) v IEROur—va IR LET, arg 13/
AT a— U TERORA L EERBETDLENHY T, b LR LT
NEHRAT Y 2=V v IER A>T WESiZarg NBRT 2R A1 21T
NULLARRE S I, €9 TRITNWEHA S Y a— ) I ERgonr—va i
BRESNET,

RESCHED_SERVE
ARy REIXRUT A THROV T T aryTX AN « AL v F a4
Li=®iZresched_unlock CEA ENET, 77UV r—varviFioavwr R
FEBEATILETIHY A, arg 1F0TT,

v 7 HlE~ 7 v OF A

—HOPFRAr Va—) I~ v ZEA T V= B On v s LTy I BLOH
NeFAr Y a—)r7ouy 7 8ERETDHZENAETT, ZNH6DO~ 7 aix LI T CEEIC
AL ET

resched_lock MRH LT e B ARREFFT2HA TV a—Y v ron y 7 #Eiy
RLET

resched_unlock MO L7 e ABMERFTEIHA Y a—0 v rouy 7%
HLET

resched_nlocks BN BEOHAr Va—Y v r7ony J iz LET

B

#include <sys/rescntl._h>

void resched_lock(r);

struct resched_var *r;
FHEIUTO LS ITERSNET

r O LIET R EADHAT Y a—1 U T ERA~ORA 5
resched lockiZfEZ iR LEHA, ZHIEIMFRHL T 0B AR R TLHEASr Y a—0 70
By ZBEHEPLET, TREABRI—FRVCALRVIRY 7+ F LT, Tz T g

VWK OO T FARMEIZETOBEAS Va— Y oy 7 RkENSE TR SINE
7
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resched_nlocks
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Lo, L7 BEARFNG : =2« 74V NEBED LIIFVAT LAa— L E21T58
By VTN EZETD, SHLRTNEFRATYYa—U v r7on y Z7HICBFRR ary T A

=N

N Ay FERFFTDAREERH Y £, ROV T I VI T —RELZRL, HATVa—)
YrOmy ZIZEHSUERY A ¢ SIGILL, SIGTRAP, SIGFPE, SIGKILL, SIGBUS, SIGSEGV,
SIGABRT, SIGSYS, SIGPIPE, SIGXCPU, SIGXFSZ

FHAT Y 2—) BN 7 SNTWABICY AT A a—)L&1T9H Z EIXA[RE T 28, H#ElE
TEFEHA, F—FH, MOHLET 0B ARFAr Va—U U I7EE R v 7 SNTWAHRIA
V—FFT2REBLRD VAT Aa— L EITHDITAETIEIH Y FHA,

B
#include <sys/rescntl._h>
void resched_unlock(r);
struct resched_var *r;
GBI TOL S ITERSNET .
r O LI BB RADOFHRAT Y a—Y ¥ T EEA~ORA ¥

resched_unlockiZfiZiE LEHA, LT 7 U AL IRV THFR L « 24 v FOBRITHKUE
Ou v I BEELRV, b LIV T FABMEE T OBRE . 2 o IXAEICRt S E T,

NOTE
rv_nlocks” 4+ —/V Rigvn v 2 BT 77 4 7 ThHhDH EHESEL720

WIEOBEETHIMNERHVET, -T, bLIDT 41— /L RBER
HLIFADETH-T-HBE, Truy s ThHAHBENET,

B
#include <sys/rescntl._h>
int resched_nlocks(r);
struct resched_var *r;
GBI TOL S ITERSNET
r O LIE Y BB ADOFHRAT Y a—Y » T ELHEA~ORA ¥

resched_nlocksiIF R BEOHAr Pa—) v r7ony 7 HEELEYT, ThHbD~v7a0
FERNCRE 5 W22 B 1E8IE. resched_cntl2Q)Dman<—YZHM L T 72 &V,



7'rt X [E A

BRY Va1 v ZHEY — A OEA

=

D

\/s——-

7xzA

UFOCTa s Z AOWRIX, #iotsvar THALEY —LEafio THAS Y a— 7%
FET 272 0OFIEEZFEA L TWET, 207027 AOWFIE7 0 — " VEHE LTHRAZ Y
2— U U7 EE(rv) % EFR L, resched_cntlZFFON L CASOBG: L wIHbE4TV, Z LT
resched_lock &resched_unlockz ZNENMFERH L THAS Y a— U V7 E K rn vy 7B X
Wrrmy 7 LET,

static struct resched_var rv;

int main (int argc, char *argv[])

{
resched_cntl (RESCHED_SET _VARIABLE, (char *)&rv);
resched_lock (&rv);
/* nonpreemptible code */
}ééched_unlock @rv);
return O;
3

~ FH A Bk

EV—v A MAAHEHE, LAY Y —AORMES A BEMT A Z LI XV ERLET, e
TAL L IFA LYy RRY V—=ZA~DT 7 & A& LR, RLHKE2aey s LET, VY —
ADWANK TS50, RAEEEZT7 > ny 7 LT, BAOTot AL LAV Yy RRY Y
— 2%y LTWAHRIZH Lo 7eat AL LLIFA LYy RNY Y —A~DT 7 & A EHECE
HELER, 207 EAL LA Ly NIy 7 OREZBRVIRULKRETHZ LICLVED
WHVERHY £, ZORBOBRIT, 2—W— - T— R0 bHEHET 7 ¥ X TH 5 RIHIZE
HEIay s b7ray 7BENEEICEA— -~y RTHHZ EZTRLET,

RedHawk Linux{3 2R DI A — N—~v RO E P — 7 = A MAAYMMZE K (spin_mutex &
nopreempt_spin_mutex)Z$Z{t L £9°, nopreempt_spin_mutexi¥I =—7 v 7 A &LRFFL T
WAHH, ALy R LT rEREZI TSV =07 MREBIZT H7eDICHA T V2 — U VI
ZABBCH A L £, spin_mutexiZZ 5 TiEH Y T8 A,

#Blcki< s v a Tk, BREA Y — T — A ERL, TNOOHAFIEELHAL ET,

spin_mutexZEH D EAE

V=T A MAEYMERIZA Y 0 v 7 & LTHBN DT — A AEEIA T, spin_mutexZE %K
FLLTF D & 9 I2<spinh>OF CEZRSNTVET,

typedef struct spin_mutex {
volatile int count;
} spin_mutex_t;
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ARy Z3200REMmy 7T ray 2)ERoTHET, HILEN DI, A ey
J1IET ey JREBIZHVET, bLEFY V—RA~DT VA EFRIETH-DICAY 2y
ZHEALIEWEEZTWRIEE, 77U r—ay s 7a s a0hiczhn s 280 BT TR
LicnWT e AEnZ ALy RREETEZAT)OFIZENLEREETILERNH D 7,
spin_mutexA{ > % —7 =—ZADFIH] THHINTWEAS X —T2—R%EFS LKV Z
NoEBRIETHZ ENAHEETT,

spin_mutexA{ % —7 = — XA DF|H

5-8

oY=y A MAAYA X —T 2 —ZA =L, A ry 7O my s, TR
I BLOREDAE Ry 7R3y 7 SRLTNDENE I AT 52 LNFREETY, LT T
RSB LS .

spin_init 2 ray 7 ET ey 2RI L ET

spin_lock Armay IRy SRNHETAL LET

spin_trylock BEIShAv yuayrsony 7 2R AET

spin_islock BEShEAE Y ay /Rl ey 7 SNTHDENE I DEHRLET
spin_unlock BESN-AY ey 727 vy LET

INLEDA L H—T 22— ADNTNLESRIEICAY v ay 7 ke vy 7352 LARER S OV e
W EICHEBT A ENEETY, I Y — AV 2T 2 LI0E ) Z OBEREL ST 5
T ENFRETT

CAUTION

A rmy 7 EOBEITEENTIEH Y FRAN., bLEICr Yy Z &N
AV vuy ey /HERETIHEG, 7o XERIETA Ly RiX
Ty Ray s LRDAREENRH D £,

IS EFERT HRENISPIN_NtOMRH LIZE W AV 7 v 7 29T 2 0 ERH D £9°,
KAy 712 LCUER Tspin_initZFFOH L EY, b LIEETAAE ay 7 Ra v
ENTWVBEA, spin_initiIZhBMic7 e v 7 LETH, ZHidfEziE L E8 A, spin_init
A A =T 2= AIUTFO R IHESNET :

#include <spin.h>

void spin_init(spin_mutex_t *m);
BIIFU T O L) ICE#SNET

m Ay ORBT LA

spin_lockiZA B ry 7Ry 7 SNAHETAE L LET, ZHUMEFERLETA, ZOA v
=T 2= AFUTFTOLIICHESNET

#include <spin.h>

void spin_lock(spin_mutex_t *m);



7'rt X [E A

H LR LG R RAERITA Ly RBRAEyay 70wy 7T LIcEA . spin_trylock
Idtrue 2K L, & LEKZh L2eho & idfalse 2K LE 7, spin_trylockiZFFOMH Lt 7 =&
AERIFIAV Y FETry 7 LERAL, 2O =7 2—RILUTFORIICHEINET :

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

b LIEEINZAY Yy 2By 7 STV 5E, spin_islockidtrue #IELET, L7
YRy 7 IRNTWbAEAIHfalse BNIRLET, ZHEFEAYrayEay s LERFAL, 201
=Tz —AFLUTOEIITIEESNET

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

spin_unlockiZAvrmy &7 vy 7 LET, ZHIHMEZELEYA, 2O F—T =—
AIUTO LS ICEEESNET

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

spin_lock, spin_trylock, spin_unlockiXNightTrace RTCEMRT27-DIC b L —RX - f R b %
PR A ENARETY, 7Y r—3 3 ld<spin.h>X Y BTICSPIN_TRACEZ £ 5 Z &
WED, ZNEDRL—R « ARV MEFETT DI ENARETT, #:

#define SPIN_TRACE
#include <spin.h>

t L-lpthread3V > 7 SN s %a, 77U r—v 3 vid-Intraced L < -Intrace_thrd U 7 X
NHMENHY ET,

INDA 2 E—7x—AOMEHIZET 22 2 F WL, spin_init(3)dmanX—T % &M L T
<FEEW,

spin_mutex>’—/LDiE

EY— Y = A MEEYHO 7= Ospin_mutex Y — A OERFIEIZ, LLTFO = — ROk Tl
LET, BPIOEHMSIE, ARy 7 ZBETA2DICBATYa— I V7l —fElczhnd
OV —)VEMERTLHEEZRL, WEIZAE vy 7 2T 5 FEETRLET, ZRbD=a—
ROWRIZV AT ha—nb 7y —Uxy a— b B EN TN SIZEBR LT ZIN,

_malEIIRE ey 7 2L, SIEUIFEFH L7 e XA LIEA LYy ROFRAF Y a—1Y
VIUBEBERLET, TFAErry I REFEAEVRNICH DL I L ERIRE LTWES, ~N—
VT RATV y B TICET DA — Ry REERET 57D, VT4 kT a N
WCBREND~N—VEWHAE Y 2y 7452 L2 MR LET, (mlock(2) BL
shmctl(Q)3 AT L a—1ZHBR LT EE)

#define spin_acquire(_m,_r) ¥
{¥
resched_lock(_r); ¥
while (Ispin_trylock(_m)) { ¥
resched_unlock(_r); ¥
while (spin_islock(_m)); ¥
resched_lock(_r); ¥
} ¥
b
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#define spin_release(_m,_r) ¥
{¥
spin_unlock(_m); ¥
resched_unlock(_r); ¥
}

ATE OWr 7 TIiX, spin_trylock &spin_islock® A > % —7 = — Z2OERIZERE L T S0,
LAY Ry Z7E2ry 7 LEHIE LTS rERALLIEALY Ry 7 SR TVEHAY
vay 7 & RO A, spin_islockOEOMHE LIZE Y vy 7 Bk EN 2 ETRLET, 2
D —4 v AXEHEspin_trylock TAR—Y > 732 L0 A TF, spin_trylock1f % —7
2 —AET A N&E Y FOFIEHRAY 1y 7 2FITT LD ORI G TEERET, Th
b DA IEspin_islocklZ K 2 HifliZp A £V ERAEY OFET LY RIS L0 £,

BATVa— U U THiA v 2 =7 2= ADERA L ELEE L TEIV, Ty Ma v 7 % alk
THED, TrAL LLIEA LY FIZAE Yoy 700y 7 OFICHA Y a—1 v 7 %85
L, Abrmy 707 rny 7RBICENEHEAHCLET, 72 b LUIA Ly i
spin_islockOFFOMH L OBERTCHAT Y a—Y U T EFERNIT DT, ATV a—Y v
IHPBBEUEICRS RS2 LEFHY £HEA,

nopreempt_spin_mutexZE D BRfiFE

nopreempt_spin_mutex (%, HEHF U YV —ZA~ORYT 7 B A EEHEOAL v FH LIET vk R
HATHEY =Tz A b Ja2a—T v I ATYT, BRI Va— U I EHII=—T v 7 ANn
Y7 SNTWAHMIZIFEFV =T R ALy FH LT m BRI 5720 SET, X
Ly FH LT rte 23RO 2 —FT v 7 200 v 7 ZEZEICERD Z LR AHETT,
nopreempt_spin_mutex (X, LLF® X 9 iZ<nopreempt_spin.h>OHF TEFEINTNET :

typedef struct nopreempt_spin_mutex {
spin_mutex_t spr_mux;
} nopreempt_spin_mutex_t;

A rmy 73200 KREWM y 7 T rny 2)eFo TWET, WIHHLEN DR, A my
737 rmy 7REIZH Y £,

HULIERY V—A~DT 7B AEFTETH-DIETI =T~ - A vy s BFA LV E
BATCWDYGE, 77V r—var - Ta s a0onIEnGERIY Y TTHRH LW iR
FLFALVY FRETHAEY OFICENLEZRET D2LERNH Y 7,
Iopreempt_spin_mutex-{ % —7 = —ADFA] THHAINTNWDA o F—T = — A% 5 =
LIZED ZNOZHIET 5 Z ENATRET T,

nopreempt_spin_mutexA{ ¥ —7 =— X DFI|

5-10

IO —U A MEAM A v F— T 22 —RIIIE SV =T - ARy DR Y T
Tray IBNAHETY, AT Y a— U O EBIEIn v s SN a—T v 7 AEERTSEIC
FFV T ALy R LLIZT BB AT DDA EINET, IF CHEHEIZHALE
4 .

nopreempt_spin_init AvraylETray ZRECb L £
nopreempt_spin_init_thread VT 7 arinruy 7 352 L& REELET
nopreempt_spin_lock AvrmyrsPry 7 SNHETALY L LET
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nopreempt_spin_trylock BEShAY vy rzony 7 2RAET

nopreempt_spin_islock BESNTEAE YvBy 7 RBay 7 STV ENE S g
B L ET

nopreempt_spin_unlock BESN-AY ey 727 vy LET

xR HHETIZnopreempt_spin_initOFFNH LIZE W 2 v v 7 ZHHI LT 5 %EED
HYET, FAEL Oy JICH L TUER T DA v A —T 2 —REMNOHLES, b LIEEET
DAV Ry IRay 7 ERTWHEE, nopreempt_spin_initi3Zh iz 7 ey 7 LET
B, TIUHEEZRELEEAL, ZOA X —T7 2 —AFLFO LI IHEEINET ¢

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

BIEBIILLTO LS ICEREINET
m A rnay 7 OBT R A

nopreempt_spin_lock & nopreempt_spin_trylock 23FEON S L7z R,
nopreempt_spin_init_threadiZz7'V =7 v arldvu vy 7 b I EE2RFELET,
nopreempt_spin_mutex’A</LF « AL v KN+ o A THEH SN 5K, 7ot X |3-Ipthread 73 U
VI ENDMERDH Y, KA L Fidnopreempt_spin_init_thread % /07 < T LENEFEOMH
TRERDDET, bLTREARYALT « ALy MEERTWRWES, ZOL—F &bk
< THIENIMOHTHERH Y F4, ZOA—Fit, 72 LIEA Ly FOMifH I =
—7 v 7 A% MH L T2 BR R S IENFMFNH SN D BERH D ET, b LTV =T
DTy I PMREESNDHEEEeRNIRY £T08, %9 TIERWGHerrnoNiE I T-178
EOVET, O F—To—RFLUFOXIIHESET :

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

nopreempt_spin_lockiZA B By /7 R3n vy 7 SNAETAL L LET, ZIUHMEZKL EH
loe TOAE =T 2= A FUTOI I IHESNET

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

HLFRHLETrEA L LA Ly RiRAE Y my 70y 7T LT2GE .
nopreempt_spin_trylockiftrue ZiR L ET23, b LAHI Lo oA idfalsez iR L E T,
nopreempt_spin_trylockiZMF-OMH Lt 7oA 6 LIFA Ly RETry 7 LEHA, ZOA
=T 2= AFUTOLIIHRESNET

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

HLLIBEINZAY yay 7l a vy 7 TV 584, nopreempt_spin_islockitrue i L &
T bLTrry 7 InNTHbHEGEfalse #IRLET, ZOA ¥ —T7=—RFIUFDOLIIC
BEsnEd

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

nopreempt_spin_unlockiZz At > vy 727 vny 7 LET, THIIEEZRELEEA, ZDA
=T 2= RAFUTOLIHRESNET

#include <nopreempt_spin.h>
void nopreempt_spin_unlock(nopreempt_spin_mutex_t *m);
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nopreempt_spin_lock, nopreempt_spin_trylock, nopreempt_spin_unlock{%NightTrace RTT
BT D720 L — R « ARV REFRRTDIENFRETT, 77V r—va i3
<nopreempt_spin.h>X Y AifIZSPIN_TRACEZ EETHZ LICLD ., ZNHD L —R « 4 X
FEBNT D ERARETT, fi:

#define SPIN_TRACE
#include <nopreempt_spin.h>

t L-lpthread8 U > 7 ShaA, 77U 77— a id-Intraced L < -Intrace_thrb, UV > 7 &
NOMERH Y E7,

INOA 2 H—7 2 —AOMEHIZET 2 H 72 2 #HIT. nopreempt_spin_init(3)?>man~<—”
EHRLTLLEEN,

POSIXA DT 4T « T %

BE

5-12

NOUT 4T T HFry T ony VEEOTD ORGENERR A AT 5 7o I FEET]
HREMA U —T 2 — AR LET, WV T 407 e T A IFEEEE ISR LT
ERINDEEDCHIBEY v &S A T V=7 F T, 26 OEMELE G BPOSIXA & 7
T —AFUTEEHET :

o EvTxEERL L EDHEICERET AHHLEME—sem_initd, L < iXsem_open

o ETFOMEET I IUAL T Dy s HFE—sem_waith L < iIsem_timedwait, fERD
ENREOHE, BIEEEITL QWD X A7 E7 ey 7 LET

o YT FDOMEEALI VAL NTEHT 0y 7 EE—sem_post, b LAEROENRE LT
OBE., BT+ ETT Ry 7 ENTVEEZZDIONRRIENET, b LIEROENAE
nZBEz LA, B 74 LTI Ry s ENEEAZI1THY £ A,

o [EREDHEDOHE~T+DEET IV AL T 546444 E 0 v 7 Eff—sem_trywait,
LEXREr b LIFADEE, SRR L ET.

o EXTADMEDORF T ay Mttt s s o) #fEF—sem_getvalue

Ry Tray s FMTE Ry 7 8RR T (EOBRERRRHIET S, TR O
ETRFHITE T TE BB D),

BT T 4 e T FITEBOBE T A THEHTELH DD Y V—A~DT I 2%
B D 7= DIEH T2 Z ENARETT, BT 47 - =7 +ILRITE THARIZR LT
H ARE T,

ALy Rigsem_init(3)/L—F v OO L& L CARIZe Lt~ 7 4 Z/ER LA L £,
OB 7 HIFIFECH L THREINDMEIZHELLEST, 77— a Y NOEA Ly NI,
sem_initb—F U OO L TER SN ARTR LE~Y 7 4127 78 A LET,



71 & X A

Z Ly Ridsem_open/t—F L DO LB L P2 =—7 24 F1(H70 Y LT WNULL TR T4 5
IFHNOIET 5 Z LI L VAR &~ T+ Z2ERLET, B~ 413, B~ 7+ 21ERT

Lz dsem_opentFOM L THHE S 2 EICHIEIb S v E T, sem_opent—F I7 mE R
DORBT RURAZERIZE~Y 7+ 2 G0OETOT, ARTEE~Y 7+ D77 1 & ANRZE/ % E
DUTHZLIFHY EHA, tho 7ot X iIsem_openDIFOH LI LR CABTOIEEICL Y
AR &~ T A ~T 78 ATDH I ENATRETT,

AR LE LS IIARIME D'~ 7+ 20H1{LT 20, ZOMEIFIAEERY VY —2ADOBITERE
TAHLERDHY $T., MHEHMEIRESTAE=0ICh YT o7 e~ T7 325 1%, BT
AOMEIEL ICHETHHERDH Y 5,

IVT A HINRY ) —=ANDT I EAEZLLBEAZ A I1E, €DV ) —RAER#ET LT+ %
0y 7T HUERHYET, FRAIBRE~T+%2 0 v 7T 5, ZHUET AT LAAOMO R &
AT MBTFWEINDZ R Y Y —ANEHFARETHDLZ Lo TWET, VY —RAERET
D~ T7 B LRI Y —ART 7 RAEIND L HZT TV r—a rinErR TV DL
ERHY T,

v 7 A DENETH LR Y Y —RIHHFTEET, VY —RADI2FEFNEEHELLES L LT
WAHRDHZAZIZED B ToNET, B~ 7 +DEREaors, FAMGERY Y —R31ob 7%k
VY —2EZHRELEIE L TWDHAZITFIHREL DU D E THROLENRH D F

T, b LEY 7+ DERATHIEES. VY —ADIo52ETA7-DIc7ay 7 SPTn5Y
LIIFFHELTOD X AT BLIOLL EFET D REEERH D £9°, ¥ AT NY YV —ADHH %5
T3, ZNidt~7r%27 vy L, VY—REMOX R BRERAIBETHD I EE2HD
TET,

<.

ORI DT 4 7 - B 7 HIFATUIEV EFRA, HDF AR T+ 2T Y
I HIEMNART, MOZR7FENET v ay 7T 52 ERARETT,

=T xDOT n ey JEMEITRERIERWIY VAT, ZHIRF AR T y Ruy 7 25X
TR T TN e N R T e p—=Fonbe~T 35T 00y 752 ENARETT,

PTAMHED R ANTESEE OMAZ RATRICLET, (MR OX AN BT +E2 0 v 7 T HIFICH
A= 7 FOFEBEIII RSN, XAJEFFRICET7rE2any s LIS ET50%7
0y 7D EEBRES AT OB —RICER T 5 Z LRk ER A, ORISR, BIROE
SeFEWHRNME U B AIREER H Y F9°

AVE—Txz—RA

PIEDE Y 25 TPOSIXA T YT 4T e TF « f X —T 2 — ADOERAFIEEHA L E
INEDA L F—T 2 — R E LT CHEICHIA L £9

R

sem_init
sem_destroy
sem_open

sem_close
sem_unlink
sem_wait
sem_trywait
sem_timedwait
sem_post
sem_getvalue

BRTR AT T 4T
BRITR AT T AT

T2 IHE L ET
w7 EHIBRLET

LRt E AT T 4 T T+ O, WL, B O A
ITWET

BETE DT T 4T Y T A ~DT VA ERELET
ZRIEI T T 4T e T OLETERIERLET

BT 4T ke T rEay I LET

NI T AT T FNT oy ThHIEAn v 7 LET
NI T AT T HA LT T MIETrYy s LET
HOT 4T kT T a7 LET

HIT 4T e T+ EDEERSLET
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INBDA L E—T = A RS T BT, PALY R 54T TV T T Y r—va ity
YIFTHRERDD I LIERELTLIEZEY, UTOF U TVEERICEFTA T TV L) 7
THRCEM T D a~vy R T4 &R LET, FA7 1 7POSIXT A 77 U (NPTL) X7 7+
VTR ERET,

gcc [options] file.c -Ipthread

FILT PV r— gl TOavw s R T4 THERIICY V7 SEDLZENTFIRETT, 2
Linux ALy K« 9477V 24l LET,

gcc [options] -static file.c -Ipthread

Tt ARG T O R—FNBLINUXAL Y K« T4 7 F VIZEFRNWI EICEELTLES
VN,

The sem_init/b—F

sem_init(3)7 A 77 VU « —F UL, BT AL o THRESN TV DFIHARER Y Y —2AD
Bt~ 7 +DEEZRET L2 LICED MORHLLT R ARLA4RBR LIV T 47 -k~
T4 T D 2 N EEETTY, HAEPHLODIC YT v sk~ T AT B
X, e R EEAUEELET,

NPTLZ A 77 U i L CEIICY > 7 Sz e 7/ AX, pshared /NT A —4 38w Tl
IRVMEIZRE SN T u e AT~ 7+ 2FT2 2 LRARETY, & Lpshared 2B
DRESNTEE., B 7 HIZR LT 2ANO R Ly REFET A LET,

LiInuxA L > K« JA4 7V EFERLTHNICY 7 Shi-7 e 77 A, L7 rEARNOR
Ly REICHET DI U T 47 - B~ T 3 2FTAT 5 Z & OB AHETT (pshared 130% 3% &
THVENRH Y ET), TutZARNDIO>DA Ly Rt~ 7+ 21E. P11k L=%. F—7n
BADMDBHRIAL Y RIZZ DB~ 7+ Z8ET 22 LRARETT, fork(2Q)v A7 Lz —/L|Z
L0 a2 7 et id, Yo ARBICHIb Lict~ 7 4+ ~O7 7B A %A LW
o exec(3)H L<iFexitR)T AT La— L aORH L7k, et xbElet~vT7+~0T 7
TRAERVET,

sem_wait, sem_timedwait, sem_trywait, sem_post, sem_getvalue 74 77 U - L —F %
b~ T BEET DI SNET, AR LIV T 47 - B~ 7 +idsem_destroy
N—F OO LIZEVAIBRENE T, INODOL—F I 0%OEs v a T LE
7

CAUTION

IEEE 1003.1b-1993 Hi#&1%, B D7 mt 2H[FE—t~ 7 4+ 125 LT
sem_initZFEOH L7 IC 38435 2 LA LTV kR A, BITE,
RedHawk Linux> F240%, BRI Osem_inithFOH L 0%/ Tbi s
sem_initOMFOH L CHE S LA EICE~ 7 + 2 BIEHE L E9,

TV r—vay - 3— RHPPOSIXA ¥ ¥ —7 = — A (fF2E 7 Concurrent
DY AT LG eV R— T LD IRV AT ACHLBMET 52
ENMED Z L EMEFEICT D720, sem_init2 > R nw AT
TN TR ANRED YT+ OYILBLEZ T Thi D 2 L 25T
LHLERHY ET,

H Lsem_initOMEOH L OFNZEEIZFIEHE S L, ZORICE~ 7 + % FF
B D2 Ly RAEEAFEE L TV B %ICsem _init AREO S 7454
INHOA Ly Ridsem_wait DO L2625 Z &3k LTR<
BRI T S D Z ERNE L2 7,
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B

#include <semaphore.h>
int sem_init(sem_t *sem, int pshared, unsigned int value);

GBI TOL S ITERSNET

sem LT 24017 L o T 4 v 7~ 7 + & FTsem_t #EEE~DOFRA
o

pshared T xEMOT o ARETENE D P ERTIEEEME, b Lpshared (€
BLUSADERBEES N TWAGE, Ev 737 e AMTEINET, b
Lpshared [ZB R AR EINTWDHEHE, B 7+ IER—-7rEARNDA Ly
FETORIE SNET, LinukAL Y K- T4 7F Y 2o THEFMIZY > 7
SN ue T 8E, T AMTHET e T+ 2T D 2 LIk
F°, pshared I B0 2% ETILERH Y, b LERBRE SN TORWES
IZsem_initiX-1%iX L, errnolZENOSYS IR E SIVE T,

value Yot Lid, B 7+DEEZBEEFAIERY Y —A2ADOHE~YHULT D ED
BEE, Z OEIISEM_VALUE  MAXDEZBZ 5 Z ENTEEHA(ZDEE
ez % Cid<semaphore.h>2 B L T & W),

BV E0IXsem_initOIEON Lf))EEIjJLﬁ;k%:/TLiT ROME-UIT T —DRELZZ L%
AL, errnoli= 7 — ML A1 OREINET, BETLHAREEOH LT —DFHO—
Eixsem_init(3)dman~<— % &M LT <TE&EWN,

The sem_destroy/L—F

CAUTION

IR LA T 4T kw7 id, EoTuv R b~ T B EME
THLENRL RV, BEr~T7 527 0y 73570 ARFELR
B ETHIRL TIEWTEEA,

B

#include <semaphore.h>
int sem_destroy(sem_t *sem);

ST FO LS ICERSINET -
sem BB 24817 LA T T ) « B 7 ~DRA &, sem_init(3)DIER
HLUTIER SN Y T 407« <=7 4721 Zsem_destroy®FF U L T
BB+ 2 L NATRE T,

RV fE0lXsem_destroy® UM L 23 E}ZIJJLﬁ_&%?/TLiT ROE-LT= T —0 A LD
LxRL, errnolE= 7 —Z2HMbE L OREINET, BETHARMEOH L =T —OFEH
4%Lisem_destroy(3)0)manf\°~“/“%éf‘ﬁﬁ LTL7EEN,
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The sem_open/V—F

5-16

sem_open)T7 A4 77V - L—F U, WO LT m e ARNLRMEI YT 40T -k
7+ OIERR, WIHHE, BRI T2 Z ENARETY, T uwARLRIMNE I YT v &
~ T A EAERT B, a=— 7 AR T~ T ET, bR BT ok
ENTWBFRIAARER Y V=20~ 7+ DIEERE LE T, HAHLO = DIc4 il & 7
DT 4T e T A EEAT AT, TR IEELUSRELET,

AEITE v~ 7 3 BER L%, ho 7 1t R idsem_openDIEOM LB L ONE U4 RTOHEIC
KV ZO T+ ~OREREMIT D ENAREE /e £, EFICET T 25 Lsem_open/i—
FTARMTEI T T 4T BT kDT L AZIRLET, T rERALZDRE,
sem_wait, sem_trywait £ sem_postOMONH L T~ 7+ 22T 572012207 KL A &f#
HALET, 7rtRidsem_close/t—F > L< iXexec(2), _exit()T A7 L a— L &=FENHT
FCLHIMEE~ 7 + ZEELET D ATREMERH Y £77, execd L < IXexitDIFOH L T4 Rl
Et~7 xidsem _closeDIFRH L TH L0 DI HITHK T LET, fork(Qv AT La—Z &
DIERLEND T 7R B AT T BB AR LIZARIFE B~ 7 4 ~DOT 7B 2 &K L ET,

b LIV TrAdsem_openF Al CARTEEE L CHEM O LEIT 56, ()72

A HHMsem_closeDFFOH LAZBLTCE~ 7+ 2F LTV, LT, QWL O
a2 Rsem_unlink OFFOMH L &8 L TARTZHIBR L TWZR DRV [F LT KL RANRE %2 O
CH LRSS ET,

b LEH O v 2 )3sem_openx [ CARTZHEE L CTEEIMFORH LZ1T 2546, W 2007
2 Zsem_unlink OFFOH L &8 L CTARTZHIBRL TWRWRD | AL~ 7 4 - A7 V=
7 ROT RUARK A2 OIFOH LIGICRSNET(FIFOCH LIZBWTHT LBRIET FLAR
WEBDITTIERNZ EIERELTLIEIW), b L7 atXnsem_unlinkOFEFOH L Z# LT
ZEIEHIBRLIZSA, B~ T4 ATVl FOFH LAV AX L ADT RLARRESNET,

B

#include <semaphore.h>
sem_t *sem_open(const char *name, int oflag[, node_t mode, unsigned int value]);

FIEIFLI T O L S ITERS L ET

name B~ T4 OAFTERET DNULL TR T 2 30551, #£83E“sem” [Zname il
IZfmEi, B~ 7 xiddevishmils —4% 7 7 A v & LTHERR SV E T, 4G
FHDO AT v ¥ a2 (NXFIIRBEBMEDH DT 7V r— g OO HERE) T
THRAT v 2Z2R®FICHDIADEEA, TEORAT v 2 UF LBIEOIEE
T4V MU LARIOMBRICEEL 52 F¥ A, BlxE, /Imysem & mysemid
Wi & bidevishm/sem.mysem & U THFIR SV E 9, BEHFRACFEA BT 2O
CFF i usrlinclude/limits.h TEFE S 4L 5 NAME_MAXK M THER STV D
FIEEDIMETT,

oflag MOHLEZ 0 ARLFMTEI T 407 - BT 45 LIIBEGFEDOL I
MEDTT 4 0T B T ~OEROMEFENE D AT, Lo
vy MBEETHZ EBARETT
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O_CREAT name CHRESNDIH VLT 47 « v~ T+ DIFEELR
WA, (Bl ET, B2 7+ O —F—IDIFMEOH
Lt B AOEN a2 —F —IDIZERE I, TDT )V
—7IDIIFFOH Lt 7 v ADHFH 27 V—TIDICERE
SN, FOR—Iv¥g - By MImode B3 THRE X
NEEBVICHREENET, B~ 71+ 0gHEIZvalue 5
BTHESNTEBVIZRESNET, 2Oy MEHRE
T 5EE, mode Evalue SIBOW FEEET HMLENH D
ZEITERELTLLEENY,

HLlname THEIND I U T 47 « BT + B FE
T 584, O_EXCLIZER S T\ 2 FLSMEIRE Sz
O_CREATIZ#N 1 &+ b £ 8 A

O_EXCL H LO_CREATARE S, name THRESNWEZI T T
4T e T A DNEET DA, sem_openid KL £
9, b LO_CREATAREINLTWARWEA, ZOE Y b
SN ET,

t LO_CREAT & O_EXCLLSN D7 Z 7 - £ Fdoflag 5l
BICHRES N TV DA, sem_openb—F L (x=T—
BETZELICERLTIES N,

mode OB ZETename THRESNDII T T 4T BT 4D/ — v g
Ve By NEBRETHEEE : et ADT 7 AL - B— NERR~Y A7 IZHRE
ENFEEY MIIT T 4T T3 DE—R T VT ENET(RRDHE
IZOWTitumask(2) £ chmod(2)Pman<— VB L T Z &), /=3
viar - By NSO E Y Miimode IZREE SN TV DA, T 53R
ENET, TrBRFLRMNEIV T AT T EERT D EEDR
mode 3% AHEEL £,

value Pug L IIBAEFIHATERY Y —208IZt~ 7 + OEZFIH{b+ % Eoik
Hfiti, Z OFiE<limits.h>TEFE I HSEM_VALUE_MAXDER B2 5 Z &
WEHREREA, Tt RRLARIME IO T 40T e T B ERT D L&
D Fvalue FlEEHRELET,

H UM LA L7286, sem_openl3ARIfTEA DT 4 07 - 897407 RLRA%ER
L%9, SEM FAILEDOE W EIZ= T —MNRAELTZ L &R L, errnoliT 7 —4%/R7 7201
WESNET, BETIAHERMEOHDZT—DZ A 7D Y A MIOWTidsem_open(3)DOman
—VEZHBLTIEZN,

The sem_close/t—F

sem_close(3)7 A4 77V « L—F UEIMOH LT v ARNL4EiN&E AT 40T - kT
F DT IR A HFEST DI ENARETT, sem_closeV—F Uit~ T+ EFAT L a
AZEND B THENTEV AT A - VY —REMLET, TO%, B~ T+ EBELE> L9257
7 AMNSIGSEGV Y 7 TV DEME AR KR E R D ATREMER H VY £,

w7 T L T M7 r ADsem_closelfFOMH LICEEEZZ T £8 A,

B

#include <semaphore.h>
int sem_close(sem_t *sem);
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GBI TOL S ITERSNET

sem TR AERBTDARMIE DT T 40T B T A ~DRA A
sem_open@)DOMOH LE@ L T LIz 7T 47 B~ 7 4 & OB
DHERET D2 EBAHETT,

=0 fEolsem_closeDIFOH LRSI L= Z 2R LET, RVME-LIZ= T —N"%EL-Z &
ZRL, errmold=7 — %2R T 7OICHEINET, BETIHAREOH LT —DX AT D
U A Mo Tlsem _close@)DOman<—YZHMR L T 72 &0,

The sem_unlink/V—F

sem_unlink@)7 A 77V « L—F UEIMFRHLET R AR T T 4 T« B~ 7 4+ DA
ZHIBRT 52 LR AEETT, TORELARIEZHERL T~ 7+ ~OHEAHLL LS L3567
DRI T A DORRDA L AZ AT L AL LET, O LIS TE~Y 7 + 2%
LTWb 7 et XL, sem_close(3), exec(2), exit(2Q)v A7 Aa— L EMONHTETE~Y 7 4+
A Ukt 5 2 &R FBEETT,

B

#include <semaphore.h>
int sem_unlink(const char *name);

GBI TOL S ITERSNET

name T 7 DAFTEEET DNULL T T 953055, #5855 “sem” (Xname DR
WZAmEi, =7 riddevishmiZy —% 7 7 A V& LTERRENE T, &
BADAT v a(NCFIERERMEIMEOH D7 7V r—3 a > O #HELE) T
THRAT v aZ@PITHOIAD ETA, BEHORAT v v a2 XTFTHBEOEE
T4V MU LARIOMBRICEELE 52 F¥ A, BlxE, /Imysem & mysemid
W7 & bidevishm/sem.mysem & U THFIR SV E 9, BEHFRAXFEA BT 2O
SCFFI i/usr/mclude/llmlts hTEFR SN HNAME_MAX Kii CHERR STV
LEICEENMLETT,

RV EoIsem_unlinkDFFONM USRI L7=Z L 2R LET, BOE-LIZ= T =0 AL L

ZRL, errnold™ 7 — & RIS EINE T, BRETLHAREEOH LT —DX AT D
U 2 MzoWwTidsem_unlink(3)Oman<—Y 2B L T &0,
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The sem_wait/L—F >~

sem_wait3)7 A 77 U - L—F UEMHOCH LT e ABRLR IR LIy T 4T s kv T
Oy 7T HZENARETT, bLEYT7+DENErTHLIGE, Ev 7+ Ecr Yy 7 SR
TWET, ZOHA, 7rtRF /I Ab l{idkt~7+R"T7ray s EhbETTrey s L
FT, bLEYT7ADEREr LIV RKREWVWESE, TuaktRide~T7r2ny 7 LiTEd, 0T
ek, e~ 7o LET,

B

#include <semaphore.h>
int sem_wait(sem_t *sem);

BIEIILL TO Xy IcERINET ¢
sem Oy 7 TAHLHBR LD T T 4T s BT+ ~DRA U H

EVEONI T aEARBELEE~74+0u vy 7R L2 2R LET, EVE-LIZT T —
NRAELZZEZRL, errnoli= T — 2 /T 72OICRESNET, BETHAREMEOH S
F—DH AT DY A MO TiEsem_wait(3)DOman<— T EZ B L T 72 X0y,

The sem_timedwait/V—F

sem_timedwait(3)7 A 77 U « L—F UEIMOH LT e ARLR IR LIV T 4T - &
~T7x%EB v I THTENARETT A, b Lsem_postZ N LTCT7 vy 73507k
LIFEA LYy REMFOZERLIZES 740y 7 TEXRWEE, BESNZF A LT U MO
FRSEDIN T IR A T L E T

H=
#include <semaphore.h>
#include <time.h>

int sem_timedwait(sem_t *sem, const struct timespec *ts);

SIEFLTOL I IERSNET

sem 0y 7T REER AT T 4T BT A A~DRA A

ts FAERE T T D H—Kfl 2B & F /B THRE Lic<time. h>IZEE I TV D
timespec FRER~DRA &
11

ts.tv_sec = (NULL)+2
ts.tv_nsec = 0

QRO B A LT T N EFRE, POSIXKFEAFERICE T 2 a2 iz >\
X, 65D [POSIXEFMIHEIERDOHESME ] 2L T &V,

ROMOIE 7 AMEE Lz~ 7 40 v 7 IO LIzt 2nm LES, BEVE-1TITT—

WIEAELIZZEZTRL, errno =7 —Z R IeOICHEESNE T, FEETDHAMEEOH LT
F—DH AT DY A MO TiEsem_wait(3)DOman<— T ZH L T 72 X0y,
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The sem_trywait/b—F >/

sem_trywait(8)7 A 7T U « —F L id~T A NTray s ENTWL I L ERTE~Y 7 ¢
DEROL D KREVWEADH, MOH LT e AN T 47 ke~ T 352007 T5HZ
EBARETT, bLEY 7+ DERERTHIGE, B~ 7+ &2BCr vy 7 ENTEY,
sem_trywaitOFF O LIZZRIRLET, b LA ukxinNe~7 00 v 7 IZEDT558E6. B~
7 OEEED L, 0 TRVWESEEDY EHA,

B

#include <semaphore.h>

int sem_trywait(sem_t *sem);
FIEIFLL T O L S ITERS L ET -

sem MO LI e AR’y VT 2L4ER LT T 40T BT 4 ~DRA
A

REOEOIFEOH LIt e AREE Lt~ 7+ 0u vy 7 TR L2 L AR LET, RV E-
UIZT—0RAELEZZ AR, errno I 7 — %/ RO EINT T, BAET D06
WoOHDHTT—DXATDY R MOV TiZsem_trywait(3)Oman<— T ZZH L T 7230,

The sem_post/V—F

5-20

sem_post(3)T7 A 7TV - —F IMRH LT OB AR Y T 4 T B T4 ET 1
I FTHZENARETT, b LI O aE AR T T+ 5 F-> T ay 7 LTWAEES.
KEELEOFHETF o AN~ T+ RNT vy 7 SNEHICEZ ShEd,

B
#include <semaphore.h>
int sem_post(sem_t *sem);
GBI TOL S ITERSNET
sem Ty T EARIRATT 4T BT ~DRA A

R E0isem_postOMOH LK L7cZ Ea2RLET, b LELL Wb~ 7 35l 723

RESNZH/AE, B AT —var s TV MPAELET, ROME-UITT—MNRELLZZ L
L, errnold— 7 — % RTTEDICREINET, BETHHAREOH LT —DX AT D

U Z MZoOWTidsem_post(3)Dman<—ZH ML TL 2 &0,
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The sem_getvalue/t—F >~

sem_getvalue(®)7 A4 77 U « L—F IR LT e e ABAFIR LAY T 4 T -k~
74 OMEETIFT D Z EARARETT,

B

#include <semaphore.h>

int sem_getvalue(sem_t *sem, int *sval);
FIEIILUTO LS ICERSNET
sem EERE LZWARIR LT T 40 v~ T 4 ~DRA 4

sval GHIR LI T 47« BT OEDRINDGH~ORA 5, BRI
AMEIFI—NFOHEEAI LT TOES 7 +OEBOEEZRLET, ZOHE
I LB R D F O TOE~ 7 + DEBETILAR WS LILARWED
AETAZZLNAEETT,

=V fEolXsem_getvalueDFFONMH LICHKREI L7122 & 2R LET, ROE-UI=T—NRELEZ
LERRL, errnolI=7 — 2R T -OICEKESINET, BAETIHIAREOSH LT —DX AT
DU A MoV Tiksem_getvalue(@)Pman<— Y ER L TL Z &0,

POSIXX = —F v 7 A~DOREILIR

Ra—T v I AIFEEFCI VT A Vv a VOFRITO LI T — X BERERET D
T=OIBR R BT A 2T, S 2a—F o7 AET7rry 7 (EDA Ly FIZHLATA SN
T Er vy 7 (1ODA Ly RBFTIA)D2ODIRFEEFF> TWET, DAL > RAREICE v
ZJLTVWHa—T v/ A%Ry 7 LESLTHAL Y Fid, ETHALTOD ALY FRIa
=TI AET vy I T HETEIELET,

RedHawk Tl AT RE 2R EHERY 72 POSIXDP A L K« 2 2 —F v 7 AREIZIZLL T OV —E AR
BENET, ThOEDHF—EADTRTOFRIIMaN2—T BB LT 2 &,

2—7 v 7 A HHb
a—7T v I RAEkuvyy

2—F v ADu v 7 R
a—T I AT ravy

2 —T v 7 AEREE

2—T v 7 ADEMNA T =7 b EgHIE
2a—T v I ADORMEAT V=V N EHIE
a—T v I ADBME A T ERE

2 =T v 7 ADBWEE A T E TG

pthread_mutex_init(3)
pthread_mutex_lock(3)
pthread_mutex_trylock(3)
pthread_mutex_unlock(3)
pthread_mutex_destroy(3)
pthread_mutexattr_init(3)
pthread_mutexattr_destroy(3)
pthread_mutexattr_settype(3)
pthread_mutexattr_gettype(3)

V2V YV YR Y B VR LV R LV R LV R )
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RYUNRA B -

5-22

FNHOH—E R, RedHawkiZ [Fm w73 2 M (BR A2 & 5 FEARR 2 42 2 DL F o
POSIXDPA Ly RILIENGEENET, 2N MEIFIHL LTSV S —va v ORA Ly RD1D
MR a—7 v 7 AMRFEFIZFEATSS, BIET 27 7 r—ra v iihx$£9, [HEEE
WA ) F, Ia—T v AEATHEDA Ly R EBE - ITMERIC A Ly RO
DAY a— )7 EA)—THOEREBLEEA Ly NOBEE~ABNICE & BIFES, Zh
DOFMEOFEMAE LT IR LET,

P—ERILUBEDOE 7 v g B L Umant—Y THBH I TV ET,

pthread_mutex_consistent_np(3) FETDHI2—T v I ADOFEERLT
pthread_mutex_getunlock_np(3) Ra—T I ADTray Y R —EiIRT
pthread_mutex_setconsistency np(3) = =—7 v 7 ZADEAMIRELZ R T
pthread_mutex_setunlock_np(3) Ra—T v I ADTray 7 « KU —EHEE
pthread_mutexattr_getfast_np(3) BEE— FZRT
pthread_mutexattr_getprotocol(3) VARV % e
pthread_mutexattr_getrobust_np(3) 2N A N e LoULEIRT
pthread_mutexattr_getunlock_np(3) Tray s R —EIKT
pthread_mutexattr_setfast_np(3) BEE— REZRE
pthread_mutexattr_setprotocol(3) 7'u k3 EHRE
pthread_mutexattr_setrobust_np(3) B NZ R - LAV ERTE
pthread_mutexattr_setunlock_np(3) Tray s R —ERE
a—T7 v 7 A

BUNRAN s L a—T v I AEFRTLZT IV r—Yaild, 2 a—T v 7 AERRFRICHO
2 =T v I AFEEDKET LIerE S 0ERIET2 2 LN TYT., HILVWITAZIEI 2 —T v
JAMRHEESNTODOREEZIRELL S L L, b LENADRHRESS, HOEERI=2—T v 7
R —0F 5T HZENAERERYET, b URBORERH KRR -T25E, Ia—T v 7
Axay 7 LEI ETABICRERARTHDZEE2RTAT—FRAEFMETEL512T5720
W 2—7 v 7 AFEEARFREL v~ — 27 T D AMREMEN H D £,

NS %7 %, EOWNERDEAD & ENOTRECOVERABLE® 2> M LV errno=— K% #]
ATEET, T2a—TFT v 7 AMERFPICA Ly RBEALER, 22—TFT v 7 AFHBNICT Ve v
I LA E~— 7 ENET, TR 2a—T v ATBVWTELXDORII LTz v 7 BKIhT
1372 < EOWNERDEADT 5 — % R4 Z L 2B Tid, Zy R gy 7 Z@FEory 70k HI
@ELET,

BenrT, BUNRR NIBMRT AT AU r—a ANIRENF-En v JERD AT — X A H T 5
VERH Y £9, EOWNERDEAD TH D, 77V r—a VIENZE\ET 5 2 LN ATHE
T, TEENEAEBLOFEWER)N~—7 SN ECERNTET 7V r—2a Vv OARER
fAIcbEE, b LEEHRR 254, BEREE~—27 LET,

FEARAfEE ~—27 &Nz =2 —F v 7 AIFENOTRECOVERABLEL T —%f£9 2 2a—F v 7 A
DOFFERETOBELIESR LET, M— DRI 2 —T v 7 A2 BT —E XL 12—
T v 7 AOREEZNEDE LY —E AT, BERAREICRDI2—T v 7 ATAY—=FLT
W5H ALy RIZENOTRECOVERABLET 7 —Z fEWE CIZEE X B3 £,



B SE BRI

7'rt X [E A

BEREMWEA 2 —T v 7 AEHEHT LT 7V r—a vid, ZORLIC—KRIZE & RiFbins
BRELZBRIET A Z ENTRETT, SlE EF 2T v 7 22 RELEETNOLDAL v TR
AL, MOEEREAL Y RIZZEDIa—T v 7 Ao TA ) —FREIZAV £, 208
Gy AUV—=TLTWD ALy ROBEEIFFAEENR 0 v 7 2R 2MIZ—FIC e v Z FTaH
B sSnET,

FNHDAY —FLTWAALy RiIhD I 2—F v 7 AZNBICFFATLHZ LN TE 5720, £
NoBEEMNMEREAZS & RIS, RRBEREIL EOERE~S & P 502 ET HERICERE LS
RN AV—F - ALy REM#ERLTHRELET,

e e f U F—T 2 —R

RSN — B ROEERIAIFRICES B v a VB I ORIET A4 T A4 > Oman
NR—U TRt I ET,

UTOVh—ER I a—T v 7 AOIWRETHRIEL £,

pthread_mutex_consistent_np(3) FETHI2—T v I ADOFEERLT
pthread_mutex_getunlock_np(3) Ra—T I ADTrayy R Y —EIKT
pthread_mutex_setconsistency np(3) X =—7 v 7 ADOEAMIRIEEZRTE
pthread_mutex_setunlock_np(3) Ra—T v I ADTray 7 « KU —EHEE

UTFICREH SN —ERAEI 2a—T v 7 AREAT7 V=7 PRI SN TW A EEIZBE LT
EES LIZMWEbEEITWET, (Sa2—F o2 XEHF 72 b I3EEAT7 V=2 b
EHVVMER SN 2a—TFT v 7 ANTHHAWETH DI 2—T v 7 AOHMEEE ERT HT — 41
BRTT, T2—T v 7 AIEL OWEEZFI> TWDHDT, La—T v 7 ARMEA7 V=7 M
TFUr—2arPloDIa—F v 7 A@EA 7T V=7 FNTERESNDTNTORBMZ ER
THEDICENDOEWBETFERE LT, ~HEORMEAT V27 FEROZEIRDPETDR 22—
Ty AEERLET,

T 2—T v 7 ADHEMOT-DICEESNELEOHLZNLDO M. 2 2—T v 7 At
F TVl FEBLTORERET D ENARETT, RIS 2—T v 7 ADHFEMELTAER
B, Sa—T v I ARMA TVl M@ L TRIIDERE 525 Z EMMA[HET, FDk,
SIETAHI2—T v 7 ARBGORMEREEN L TET TS Z ENAEETT,

BAED IS
pthread_mutexattr_getfast_np(3) BEE— FZRT
pthread_mutexattr_getprotocol(3) 7a hangziRy
pthread_mutexattr_getrobust_np(3) 2y NA R s LAYV AR IR

pthread_mutexattr_getunlock_np(3) Tray s R —EIKT

BHEORRE
pthread_mutexattr_setfast_np(3) BEE— FE2RE
pthread_mutexattr_setprotocol(3) 7'a b aLERE
pthread_mutexattr_setrobust_np(3) T NA R LV B RE
pthread_mutexattr_setunlock_np(3) Tray g R —EFE
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pthread_mutex_consistent_np
OV —CREIFETHIa—T v 7 ADFEER LET,
B

int pthread_mutex_consistent_np (pthread_mutex_t *mutex)

HbLIa—T v AOFAENENERFETIRA LG GICFIEDORNI 2 —F v 7 AEFET
HZ L0 ET, HIC, frAEOEOBRHICBWTIL, £ % CTpthread_mutex_unlock 23517
INTEDPDEICI2a—T v 7 AT ey ZIREBERY 3, BEROMEEVLTEHEL 525
T izpthread_mutex_lock’ & & Y EOWNERDEAD™ 7 — % %595 Z & 2R\ T, v v 73l
WOLIITHRE LFT T, TR LEI 2= T v 7 ABRFHELTNDL I EEFH LWTAEE
SNHBETHET,

ZOV—ERAFFETHI 2—T v AOALICHIND 2 & OHRAFETT,
pthread _mutex_getunlock_np
OV —ERFIa—T v I RAOT7ray 7 - R —%RLET,
int pthread_mutex_getunlock_np(const pthread_mutex_t *mutex, int *policy)
Tra sy R —Z*policy IZROMENHESINTERINET :

PTHREAD_MUTEX_UNLOCK_SERIAL_NP
pthread_mutex_unlocki®, FIEED T v 7 2o TS REEREAL v
R~EEET Y 7 ZELET,

PTHREAD MUTEX_UNLOCK_PARALLEL_NP
Oy IR T7Tray 7 8N, By 7 EFEoTWATAENRNDLES, Kb EER
ALy RRRZIENET, Bi3hzALy RiIZgHTay 7258 L LD &
TAHAREGLERCLOICr Y 7 BV ET,

PTHREAD MUTEX_UNLOCK_AUTO_NP
BHZENDHAL Y ROPOSIXAF Y a—Y 7 « RY —2H3< Fig2Hom
KU —DOMTERIRLET, b LAL Y RASCHED OTHERTH 5454, /35
L e RY—ZFHL, 29 TRWEBEEFT YT - R —%HLE
7,

pthread_mutex_setconsistency_np
IOV —ERFEZ BN 2a—T v 7 AOESMRELRE L T,
int pthread_mutex_setconsistency_np(pthread_mutex_t *mutex, int state)
state [ZILLTFOWTNNERD FT
PTHREAD_MUTEX_ROBUST_CONSISTENT_NP
FET2Ia2a—T v I AOFEEBRLET, 77V 55—y avid, Ia—7

VI APFELTND E~Y—7 SNDHHR L 2o L MEE R TS I2HE DH
INZRTTHRERHY 7,
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PTHREAD_MUTEX_ROBUST_NOTRECOVERABLE_NP
FEARARELE LTCHETDHDIa—T v I A%e~—27 LET, 7V r—var
. FETHL~—7 &8NBEIa—T v 7 ADRNE Lo =REE R TE 72
WIBAICZNEETTOLERDH Y £5,

Ra2—T v ATENITFETLORETHLILENHY . SbRThE o - 23T —
ERLEY, 22a—T v AOHHEEDOHZORBGIEIREELT T 5 Z LAARETY,

pthread_mutex_setunlock_np
IOV —BERIZIDIa—T v 7 AOT AT « RV —EFRELET,
B
int pthread_mutex_setunlock_np(pthread_mutex_t *mutex, int policy)

policy 1Z. PTHREAD_MUTEX_UNLOCK_SERIAL_NP,
PTHREAD MUTEX_UNLOCK_PARALLEL_ NP, PTHREAD MUTEX_UNLOCK_AUTO _NP®D ¢
Nk F3, ERoEZRIT Tpthread_mutex_getunlock_npl 27 v a VBB LTI ES W,

pthread _mutexattr_getfast_np

oW —rt R Zattr OFEME-RTHHLENTZI 2—T v 7 AREFEE— Fd L ITEEE— R
TEITTHOME I MERLET,

B

int pthread_mutexattr_getfast np(const pthread_mutexattr_t *attr,
int *mode)

*mode IZIRDENFEES N TRINET :

PTHREAD_MUTEX_FASTPATH_NP
attr CLICHIHEEND I 2 —T v 7 A FEEE— FCTETSNET, ZDF
— RTlE, Ay 7 BIOT e vy 713 —VITIIAY £8 A,

PTHREAD _MUTEX_SLOWPATH_NP
attr EIITHIMLENB I =2 —F v 7 AFREET— R CTEITSNE T, ZDE
— FClE, pthread_mutex_lock$ & O'pthread_mutex_unlock g2 77 — %L
WA ET,

pthread _mutexattr_getprotocol
OV —ERFZORE-XR TSN 2a—T v 7 2ADEDOTa Far kiR LET,
B

int pthread_mutexattr_getprotocol (pthread_mutexattr_t *attr, int *protocol)
FIA AR 7\ b=

PTHREAD_PRIO_NONE
7\1//%0)7\/7/1*)/7 RV =D 2—TFT v 7 ZAOHEITHEL
ZITERAL
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PTHREAD_PRIO_INHERIT
ALy ROART Y 2= 7 « RY I —JBREHA DL —VITHEWEF SN

EFT ALYy RBEIa—T v 7 2AOFAETHLHIRY . ZHIFEZENDS LI
MM 2 —T7 v 7 ZAEBET 57Dl L TS imEREA Ly Ro
BREZR L £,

pthread_mutexattr_getrobust_np
ZOV—ERFZOREME N THIMEEN D I 2a—T v 7 ADZHDO R T /NA K« LAULEIR L
ESeas

B

int pthread_mutexattr_getrobust_np(const pthread_mutexattr_t *attr,
int *robustness)

FIHFTREZR L~

PTHREAD_MUTEX_ROBUST_NP
ZORMEAT V2 FTHIHLEND I 2a—TFT v 7 RAFEr UAR NI D E

ﬁ—o

PTHREAD_MUTEX_STALLED_NP
ZORMEATV 2 FTHIILEN D I 2 —T v 7 AFn R MIIEAR D £

NEVVR

BUNA N X a—T7 v I AL OFAENIFLATFERE~BIT LERICRET 50T,
FJEIRHED EFIZ W T Ipthread_mutex_consistent np) ZZM L T Z &,

FRTARZAL I 2a—T v I AT ZOFEENFEATEHR(ZAEL, 7T MEIVAERD
ET, b LAMADMO ALy RBFEAL T ARDOY I 2a—T v 7 A% T rry 5%
T)Try 7 SREEEOBRAITHRHLEEA,

pthread_mutexattr_getunlock_np
OV —ERFIZORE-RNTHILENDIa—T v 7 ADTEODOTvay 7 « K o—%IK
LET,

B

int pthread_mutexattr_getunlock_np(const phtread_mutexattr_t *attr, int *mode)

FIFHTATREZ2 R U & —i%, PTHREAD_MUTEX_UNLOCK_SERIAL_NP,

PTHREAD MUTEX_UNLOCK_PARALLEL_NP, PTHREAD_MUTEX_UNLOCK_AUTO NP & 72

F7, TNDHDERIZOWTIL pthread_mutex_getunlock np) E2 v a U ESH LT 7Z &0,
pthread_mutexattr_setfast_np

IOV —bERFIZORME—-XNTEREINDI I a—T v 7 ADTODOEEE— FEHELET,

B

int pthread_mutexattr_setfast _np(pthread_mutexattr_t *attr, int mode)

modelX, PTHREAD_MUTEX_FASTPATH_NP % L < [ZPTHREAD_MUTEX_SLOWPATH_NP & 72
DESF, TNHDEFEICOWTIL Ipthread_mutexattr_getfast np) &7 > a2 V2L T2 &

Uy,
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pthread_mutexattr_setprotocol

OV —ERIZDOI 2—T v 7 ARE—XDoER SN EOI2—FT v 7 AO7a haLT
LERELET,

B
int pthread_mutexattr_setprotocol (pthread_mutexattr_t *attr, int protocol)

protocol (X, PTHREAD_PRIO_NONE#% L < IZPTHREAD_PRIO_INHERITIZZ2 W £7°, T HD
FEFET OV TIE pthread_mutexattr_getprotocol] ZHMR L TL 72 &0,

pthread_mutexattr_setrobust_np

OV —ERIZDIa—T v I ABEA T2 FTEREND I 2a—T v Z ADTHor
INAR « LV EFRELET,

B

int pthread_mutexattr_setrobust_np(pthread_mutexattr_t *attr, int robustness)

robustness i+, PTHREAD_MUTEX_ROBUST NP L < [3PTHREAD_MUTEX_STALLED_NPIZ
R0 ET, ZHHDEEICOWTIL Ipthread_mutexattr_getrobust np) S L TL 2 &0,

pthread_mutexattr_setunlock_np

OV —ERFIIDI2a—T v I RARUA T2 FTEREND I 2 —T v I ADTEHDT
nyZ - T—RFERTELET,

int pthread_mutexattr_setunlock_np(pthread_mutexattr_t *attr, int mode)

mode |¥, PTHREAD_MUTEX_UNLOCK_SERIAL_NP,
PTHREAD_MUTEX_UNLOCK_PARALLEL_NP, PTHREAD MUTEX_UNLOCK_AUTO_NP® "
oz n £9, ZhBDOEFRITOWTIL Ipthread_mutex_getunlock_np) ZHMR L TL 72 &0,

POSIXI 2—F 97 R « PRT T LD A )L

EROBEREMNEK, v TN e R 2—T v 7 AEMENT L7 0 7T MIFEER Z2cc(L),
gcc(l), g++(1)Y— N Ta AN LET,

RedHawk D LLRT DS — = /1Zid, ceur-gecd L < idceur-g++C7 7Y r—va vk a3
NBERY T2 ETT 7 BASNDINGDI a—TF v 7 AT DILEHRY 2T 21
BHAOgIbeNEFEN TV Z LITHER L TLEE, ZOKRITHREE Eglibclc B EN T
n. FEzglibceceur-* A0« 22 U 7 MIBRICHIATE 8 A,

FEREglibciBIMENEE 2 glibcZ @ L CHEflE S 7= PBRE oy & 5227234 7V A C9, RedHawk
DLRTD/A— 9 > ETeeur-geek L Weeur-g++ T U3 A )V ENTBEFEDO A F U X, BAE
DRedHawkD/N— g o ECET < B &k £9, BEEMEK, oAb Ia2—F v 7R
FHEATLIEAO T 0 ST MIEREY — LTV —ADEF A NE LT a3 VR A[ETT,
LinL723 6, cour-* ZBEET 2 MakefilelZAEHEY — VAT 27O EE T 2 LENRH D
TEIZEELTLIEE N, 20RO, AR v T - U734 RIE ceur-gee, ceur-g++in b
gcce, g+~ fE9 7o olicE N EusrbiniZ fERL 95 Z & A ARE T,
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SystemVE~ 7 +1x7 0B AR~ 7 A EOKZHEN L CREMT 5 Z L3 wRe% 7 vt AHEE
(IPCOYA B =ALTT, ZLOT7 TV r—arBlollbov~7 3y 0fHZLELE LTS
O, ARV =T 47 VAT AT T+ OEED L ITESNE WU T S 720 OBkRE A FF o
TWET, =7+ DHESITLIOL B, K KRKSEMMSL(<linux/sem.h>HNIZ &%) DHIREE Tt
<~ 7 FEWNT D Z ENFRETYT, B~ 74Dy hisemgetR)T AT L —/L&2EHT3 2
L TR SV E T,

Bie e~ 7 A7 RMEL N, DT 47 BT AT L VIR TT,
( TPOSIXT v T 47 =T x] B7varzZ8RLTLIEEN)

semgety AT AT —)LEFITLTWE 7 Bk ZIFABENEREICR Y . W oDt~ 7 4+ 134
GORIZHHONEEVHL, BoBHEE2EHL2TOT kA5 L TRYIOEIEA—I v 3
VERELET, 20T RIEOREESDOIAMHEELMET D2 LR, I bRTuUR
semctl2)v A7 A a— L&l o THEAFMREZZEE 2 2 LBFRETY, ElREnz7 mE R
BERENFEET DR HIEREDEETY, BIEN—I v v a VERF OO T v, ol
TRERE R 1T T B - Izsemctl Z AT 5 Z L WAlEE T,

BT A DOFHEENRNS—=I v a VEFATLIHA, EOTnEA T T B RIETH L
NARETT, HEANDOEE~ T +ZsemopR)T AT LA —MIZEVA LT VAL FBIOT Y
YA MT5ZENTARETTHRERD lsemopd AT Lha—L] 72 a v EBRLTLLES

V),

T EA 7Y A T DT, B RE OB EZsemopy AT L — L ~ELE
T v T4 %T 7 VAL MT 20T, BRI SOV A T A() HEELET,

FRV—TFT 4 7« VAT AL, HEEICEORRTHREIND B~ 7 3 DBNEIEFREZR DIZ1S D
Tt AT ELET, FKY 72X MMEEDHFIETIERICFEITSNET,

TR AIMEORE R T 4 DIDET 7 VAL T2 EICL DV~ 7 A HERHEDELY
HRELSTDEDICTANT DI ENARETT, b L7 ARMST 2546, B~ 7 +HITF
FEEEIVBRELSEVET, SbRTNUITET7HHITZEI RV ETA, FNELTVWALREL, 7
Ok AT~ T A ENFATEHF (D T a e AN T+ A 7 U A )T D E TEDFET
ZEIL(PC_NOWAITY 7 VR E)T 5 Z L NHRET, S bR E~ 7 +HEREITHIBR S E
T

FATEATIET 2081 [ T2y Fo 0 - B T4 F) EVHEINET, ZOHREbEEu L%
LWE~v7 4527 A FMEARYERAAA—I v a UBYE) LTS 7 et A EHAET, 2
nidsemopy AT Lha—~PuDEEHETZ & TERESNET,

—Ji. TR ABRKIETZEOETEEILT S ) VA NRNEWES, T (77 F2
e b 74 EHTNET, ZORE. ek RE-12K L, ST EEerrnoll F DOfE R
BREESNET,

Tuyxrl kv T EMEL Tu v ARRRE XA I ST 7 3 DEEN L CRBITS
L AERETCT, IPCHEREITZF Al ST e 2L VIR SNDE T, b LIV AT ANE
VUL ENAETARL—FT 47« VAT AOFZEEAHLZ LA BNWH LT FE N,

v T F OEAENER SN, EENORYIOE~ 7 ikt~ 7 +HBEnta T, 5D
BEDOE~ 7+ BEHITESGOREI D LUNSWEBRHRESNET,



7'rt X [E A

125DV AFAha—E, B 7+ DESIIBNT—EHO I 6D T ay X 3T ey X o
BUEE FATT D OIERT A Z ENARETY, —HEOEMELFATT 20, Ty X JHET
0y ¥ TEREIIESO—ELITETOE Y 7+ ICHEHAT A Z ENARETY, F7-. #BEITE
V7 ADOEDOEARIAETHLEMAT DI EMNAHETT, L, TNONETIEFICABEIND
FTIFEMES TR A, #l2IE. b LIMEDOE~ 7 + OELSOEOUELD 9 i g O3@ IS IEH
BTL, 42HDEETT ry 7 SNTGA. EOBEE TR T Ry JML TIITTELLIIC
MAHFET, BAICKLTEEERITY) ZE1EIH Y THA, BIEETHRIBLIOE~ 7 4+ NEFED
EHEo0—0., b LI EOFET v v Z7)YBERRIRTIE, MLERINETA, OF
D, BEXT I v ZICETERET,

H—0t~7+b Ldt~7+DESEODDOET o v Z7EEDO LD X 5 o dcitt . BERD
LHFITEINTICENRICED RN E 2D 2 L2 BVWH LT ZEn, ZIURRE LR, 7 rntk
AR S, SN errnoll F DRERENPRE SN ET,

VAT Aa— I u ANRFHATER I NSO~ T pEEEAER LE T, O LT ek
AYVAT D= ~BIEE L, VAT La— LT OMEEEITLTRIL Lko b
D= e ET, bLYAT A= ARKITEHHE, E OMENFAT S L) 7o 4K
LET, £ TEARWES, 7eEA0L-10 KRS, FMBEEEerrnoll T ORERNERE ILE
7

System V&~ 7 #+ OF|H

T T A MERATB(FETTEELEHE SR —ZICHEN SN T — 2 fERB L Ok~
7 4 OEAGEIINIIER SN A VENH Y 5, 2=—7 il 113t~ 7 + BEEHBI 1 (semid)
LI, ZHIISEDT — 4GRS~ 7 + DEASZHIT 720, b LIIBRT 720
WA ENET, ZOMNFIEI AT LARNOED o ATHLT 7B AAHET, BHEOT 7 A
FIBRFHDOK G L 720 £7,

T~ 7 A A TSN ITE DB OWEERE A ETEET O~ 7 #1122 X 1oOfEERE), &
~ 7+ HEERND L~ 7 + DI (nsems) i — Y — AR A HETT,

semop(2)> A7 A —/L T S 45 sembufiid (A % X5-1Z R LET,

K5-1 sembuftEik o EH

struct sembuf {
unsigned short int sem_num; /* semaphore number */
short int sem_op; /* semaphore operation */
short int sem flg; /* operation flag */

};

sembuf fiERIZ<sys/sem.h>~> & « 77 A LNIZER SN TNET,
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semctl(2)V—t 2 a2 — )L CEH &b semid_dstiE R & X5-212 kL E9,

X5-2 semid_dsHiE kD E

///>struct semid_ds { ‘\\

struct 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;

\\\7 unsigned long int _ unused4;
}:

semid_ds7 — ¥ fi&iRid<bits/sem.h>lZH D T3, =2—F— - T FV r—r 3 UiF
<bits/sem.h>~v & « 7 7 4 L ENFIIIZETe<syslsem.h>~y & « 7 7 A V& ED D MIEH
HHET,

Z OREEIRD A v x—sem_permiZipc_permE TH D Z LICHEE L TLEE Y, ZOF— X1
ERIZ A TOIPCHERE(<bits/ipc.h>~> & « 77 A W) ERUTIN, 2—HF— - 77V r— 3
ViE<bitslipc.h>~v & « 7 7 A VB NEIZETe<sys/ipc.h>7 7 A VEED HLERH D £
7, ipc_permy — Z EEROFEMIIIED [SystemV A vt— ) 7 v a VINIZRRE ST
WET,

semget(2)3 AT L3 —/LT2O0DHEED 5 b1oEETLET -

o HLWE~T7HEAHBITEERL., TNHICHIGT DT — 2GR~ 7+ 8E5%
ERE L £+

o BRIZBIEATIT DT — A HERE B~ 7 + ESEFOMTEO Y~ 7 + E5HT % R
DO ET

FITSNDHX AT [Tsemgety AT LAa—/L~JETkey FIEOMEIZLVRED £9, & Lkey 2
BEfFOsemid THEA SHTE S FIPC_CREATY 7 7 NRE S TR WA, # L semid 133
AT Ih e Fa—mu o RTXA—=FEBRIWSRMETHEEM T b7 — 2SR B S iz
v DEA LIRS NET,

key DiEZERIZIEET H720I2F T A X— |k « +—(PC_PRIVATE) & LTaoLNA5:M640H
DET, ZOF—BIEESNDHE, FHLOBBTIETAT L - Fa—=v 7« RIRXA—FEHZ
RORRY . EICEEM SN T — A EER LB SN~ 7 DES L RIGERENE T,
ipcs(8)z~ > Niksemidfidkey 7 —/V RELTER L LTRRLET,

v 7 A BAEPMER I N DHIE, semgetZ MM 37 & RIIFTEEMERE /20, BIEfTT &
NBT— A EERIIFNIDEC TSN E T, IIAHIIEEINEFREERS D £328, 1
REND Tt RTEIHEREDEETNA Z EEZBVH L T ZEW( lsemetl s 25 4 21—
NV 7 varESBLTLIEESN), B~ 7+ EAOIEREILZ OBEED - DI OFER{E <
—IvvarybELRELET,



71 & X A

HLIEEE SN =T 28~ 7 £ 5B T BFET 256, BEFEOMEMFOfNKES N E
T, b LBEFOE~ 7 3 EBEHBITREIND Z E2LEE R VO THIUL, fil#la~2 K
(IPC_EXCL)%& v 27 b a—/~JETsemfly SIEOHFIZHEGE)T 5 2 ENFRETT, EED
EAEOEID b RE e~ 7 + DO (nsems) 2 & L THESINHGH/ILT AT a3 — /3R L
F4, bLEAICEY 7380 2H D000 BRWEEAIE, nsems ([CX LOZFEEL T
SEVGEEMRERIC O TR Tsemgety 27 L a—/b ] #BB LT EEW),

—H, —RICHN SN D~ 7+ OEA LT —AEEBERSIND., b LIEEFEO L OM I
25 Lsemop(2)F L UsemctlQ &I 5 Z L A FEIC A W £,

T OBEIIA T VAN, TV AN, BulZTB00RBBM ORI ET,
semopP A7 LA — /LI ZN O DEIELEITT H7DIHEH SN E T (semop v X T L a—/LdD
PR OWTIX Tsemopy AT Aa—/v ) #HRLTL &),

semctlv A7 LA a— LFLA FTOFEIC L 0 v~ 7 +HEEOHIEHZ T LE T .

o BT DAY (GETVAL)

o BT DIEAEET H(SETVAL)

o T AERICHETIEEEFATT D RELED T 2 ADPID% KT (GETPID)

o BUEDHELV b e~ 7+ HEEZREL RDDEFF>TWVD T vt RADE % IR T (GETNCNT)

o EVTAHENRERIIRDLDERHFoTND Tt ADHAIKT(GETZCNT)

o HKEDOHOETOE~T7 AEEERS L —F— « AE Y NOEFIOFIZPHI L £5
(GETALL)

o a—Y—  XEVUNOESINLEYT +EENDETOE~Y T +H%FRE L E I (SETALL)

o LT AEAIEEMTONTT — X &R E RS L £ (IPC_STAT)

o EVTAEADOTDITEENN—I v a VEETE L ET(IPC_SET)

o BT AEARICEEMNMTONET —FEERLE T EAELRICANL—T 4T VR
T LINDRIE D~ 7 + AT 2 HIBR L £ 3 (IPC_RMID)

semctl> A7 L a— L OFEMT Tsemetls A7 La—)v) £ 7 v a v SR LTIEEN,
semgetv A7 ha—)b

semget@IIHT LW e~ 7 +ELEEERD LB FEO B~ 7 + B EERE L E7

AKtr v arTliisemgety 7 Aa— L OFERFECOWCTHBLET, XV iEMiERICo

Wi, semget@R)DOman<— T EBB LT ZE, ZOVAT Aa—LOfHEpRd 5

o 27°F L%, README.semget.txtPIZiR kS =¥ = A vk Lz
lusr/share/doc/ccur/examples/semget.c TR DI} 5 Z & NR[EETT,
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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);

FioETOAL LI NA— R T A NE, A2 —F 4 7« 2T ADlusrlincludet 7 F 4 L
7 RUIZHY ET,

key t I~y % —7 7 A /L<bits/sys/types.h>D f TEEAZ+ 5 - DI typedefic L > TE
BENTWET(Z D~y F—T 7 A /Lid<sysitypes.h>NIZEENTWET), EFHKT L
GBI DVAT Aa— A HIR S LD EHEIT, key OEIZHGET 2 &~ 7 + £ 6 7A 1 (semid)
T9, semid [ IAED [SystemVE~7 4+ DRl B7 v arNTHRHEHTHET,

T T A EAB LT — SIS T S8 L semid 13 FOSIZIOTHN T LA
AR SN E T,

o key 7% IPC_PRIVATE
o BT HEABIOT —FREEERICHNT Dsemid 23ELE L 72V key | A>-Dsemflg &
IPC_CREAT DOia#ifl»it v Tiden

semflg fEDFAAE D

o iz~ R (777)
o BfER—Iviav
filfl o~ FiZdHoNnCOERSNIERTY, UTOHH2~ 2 Fidsemgety 27 L= —/L

WA S 4L, <syslipc.h>~v & —7 7 A VINERIZE £ D <bitslipc.h>~> ¥ —7 7 A LA
EFRINTVET,

IPC_CREAT BLWEIZ A M~ 7+ BEETOEDIEHAENET, b LIE
HENRLWEE. semgetidkey IZHIET D~ 7 +ESOBH L,
TR AR OMR L ET,

IPC_EXCL IPC_CREAT & —f DL, faE Shizkey ITRIET 28~ 7 44

BEAMFDREECEE L TWAEES, 2OV AT LAa— oo —%
BlEEZLET, 2T L (= =—7 RNk F2Z TS /2o
FRHCZITE 72 EZEZTLEI 2 ENB T B RAESFH=DITH
g'@ﬁ‘o

N=3Iyva VBERaE—F— IA—T ZFOMOTDICHEIRY [EXALEEEERLE
ﬂ_‘o
FKE-UIAERRBE A= v g v a— FOGER TR HIEEZ R LET,



7'rt X [E A

§§5'1 ?77%&“5/\0—5 gV e Od— ]\“

BES—Ivvar SIESKfE
Read by User 00400
Alter by User 00200
Read by Group 00040
Alter by Group 00020
Read by Others 00004
Alter by Others 00002

HAOMHIX, DEETHRES—I v a v ODIC8ERIEEEMS L<IXE v AL ORI
flzkoThERENET, T4, b L [Readby User] & [Read/Write by Others] % ZE:R X4
3. 22— ROfE1300406 (00400-+00006) & 72 ¥V £,

semfly fEIZ. 77 VA& BERDEAENR—I v g VA —RICHEH L TRBEICRET D Z &

MAHETT,
5 A

semid = semget (key, nsems, (IPC_CREAT | 0400));
semid = semget (key, nsems, (IPC_CREAT | IPC_EXCL | 0400));

PUF OffiiE<linux/sem.h>OHF TEZRINTWVET, TNOHDHEEBZ D & FIRIOFEIK & 72
nET,

SHMMNI WO THLRIHARE 2 =— 7 7ok~ 7 4+ H A (semids) D g K I
SEMMSL B~ T+ EAENDOE~ T + DERE
SEMMNS VAT AEROEE T A EANDOEY T F ORKEK

7 A HIRMED Y A MILLTFOAT > 3 v OfAIZE Vipes(8) a2~ FCTHERAET D Z & A3A]
RETY, FEMIman<—Y 2R L T Z &V,

ipcs -s -l

FEE OB 27 — X EIEEROHHLES KO E DT 7 — 52D Tiksemget(2) Oman~<—
TEZRLTIEIN,
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semctl)iTt~ 7 + HE OHIHERIEL FITT S DITEHINET,

At varTiksemetl VAT Aa—LaHALET, & HICEEMZRERIZsemct!(2)Dman~
—VEZRL TSI, ZONOCHLOEREZHALTWD 717 T AL,
README.semctlL.ixtNIZfEfli S/ < o= A b &k
lusr/share/doc/ccur/examples/semctl.c TR % Z & N ATRE T,

B

#include <sys/types.h>

#include <sys/ipc.h>

#include <sys/sem.h>

int semctl (int semid, int semnum, int cmd, int arg);

union semun

{
int val;
struct semid_ds *buf;
ushort *array;

} arg;

FioETOAL LI NA— R T A NiE, A —F 4 7« 2T ADlusrlincludet 75 4 L
7 RUIZHY ET,

semid Z#iIsemgets A7 A3 — L&l o THERR S IV B2 A TR WIEEHUE T2 hud7e
D EHA,

semnum BIEIZ LD TE~T7 3+ 2 BIRT A0 ESNET, ZHIFEED(T I v 71
FITENDEMEDNEF B LET, b~ 7+ DESWERIS NI, BOE~ 7+ 1350
0. LD~ 7+ IIHEAORE LD BUNSWERRESNET,

emd BIEUILL T OEDOWTILNE R E7,

GETVAL E~7+HEANOH—OE~v 7 +HEZELES

SETVAL E~7+EANOH—OE~v 7+ HEHELET

GETPID kB~ 74+EANDE~Y 7+ DBIEZRZICFET LT 2 AOPIDZ KL ET

GETNCNT BUEE LV b REL RDTDIFFEDE~ 7 A+ DEEFF-> TV DL T ut A0
PIRLET

GETZCNT P uliRA =D EDE~ 7+ DEE > TnATF et 20¥EIR L ET

GETALL tE~74HEANOETOE~ 7 +DEERLET

SETALL B~ 7#+HEERNOLETOEY 7+ OEEHE L ET



7'rt X [E A

IPC_STAT {8/E S izsemid [ZBI#H T A7 — X HERICE EN D AT — X AEREE L,
arg.buf T LRENTT —ZEEEROPITHEML £

IPC_ SET fRESh=t~7 +HE4emid) (IZk L TCHD 2 —V—/7L—TFID & i<
— Iy TaVERELET

IPC_RMID #BEINTcE~ 7 +HEE L ZNICEET 57 — Z R & LICHIBR L £
NOTE

semctl(2)¥— £ AIXIPC_INFO, SEM_STAT, SEM_INFO= = > K & # 7
—PFLET, Ll Shboavy Fidipes@®)2—7 4 U 7 1 TH
TAEDPFICERESNTHWEDT, ZhbDa<y RIZoOWTOHA
150 EFHEA,

IPC_SET % 72IXIPC_RMIDfilifl 2~ > R&FATT 2720, 7t I T OEMA21OLL Lz
LTWeidiidzen 8 A,

o HZN7:OWNER®D = — —ID% T
o  A%)72CREATOR®D o —H# —IDZ T A
° X“—/\)“—:L“*“‘]E“

e CAP_SYS ADMINY —/3t Y T ¢ 2 H

v 7+ HEAIE. -s semid (B~ 7 + AW TF)E71T-S semkey Gt T D~ 7 +ESDF—)
F7 v a AREIZ L DipermB)a~ L FOFIHTHIBREN D AHEHE L H D Z LIHEBE L TLE X
W, Zoawy REFERT L0, 7u 21ZIPC_RMID #li#la~y ROETICHELRDHD
LRI CHERZ > TWARERH Y 4, Zoa~<r FOMAICE L TEAR S ERIZiperm(8) D
man~<—TZZM L TS E SN,

B OHIE o~ FIZSLEIS U THARY & LIFEE AL A= v a O WDT AN LE
2720 £,

arg GBI =~ > FRFATT D7D R R 2 v AT Aa— LT S E
T filfl= < FO—EICBE LTI, arg 5IEIISE L ShPICHICERS L ET,

e arg.vallZ#Zq : SETVAL

e arg.buflZ%%i : IPC_STAT, IPC_SET

e arg.arraylZ#ZH : GETALL, SETALL

e arg |3 . GETVAL, GETPID, GETNCNT, GETZCNT, IPC_RMID
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semop)ELRIN S NT= b~ 7 + HAED A L ANOEEE EITT D=0 S E T,

AKEZvarTidsemopy AT Aa— L EBALET, I OICEHMEHiiXsemop(2)dman~<
—VEZRL TSI, ZONOHLOERAEZHALTWD 777 T AL,
README.semop.txtHIZfEft I Nz oa x4z
lusr/share/doc/ccur/examples/semop.c TR} 5 Z L NAHETT,

B

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

int semop (int semid, struct sembuf *sops, unsigned nsops);

FioETOAL LI NA— R T A NiE, A —F 4 7 - 2T ADlusrlincludet 75 4 L
7 rUIZHY F5,

SeMOpPv AT LA —/UMIEFKT TERr, 95 TRVWGAIT-1OBHIEAE L £7,

semid FIEUIFE R EOBBMBTHLMLERH Y 7, 21k, THIIFERICsemget(2)v AT
A= NHIRENTWDHRERD Y 77,

sops BT KE B~ T+ E AR T H-DICU T2 &2 —V— « XF Y HEIRNOHEERORS %
FBLrLET:

o BT 4HDOFFE (sem_num)
o EITT HHEAE (sem_op)
o T/ (sem_flg)

*sops B & ITESNAHE SN ORMOEZOT KL A)b L XA RRRESI~DORA v X &5
HLET, sembuf (ZFMFNNOHEERRA L A_ADF o FL— L TEREND T — 2 i ED 2
THIT, Ehud<syslsem.h>~y X« T 7 A LZH Y ET,

nsops 51EITELS D E S ESINOEEROB)ZRELET, T OESIOR KT A XIZSEMOPM
VATFA cFa—=r T e RFG A= Lo THRESNET, o T, SEMOPMEED FIRIZ
Ksemop T AT LA —/WIxt L THEITEIND T ENRAIRETT,

T~ 7+ F S (sem_num) [ FEMENRFEITINDEENOREDE~ 7 + ZEELET,
FITENDEEIUTIC > TRESNET

e sem op BIEDHA, B~ 7 +fidsem op DEICL VA7V A FERET
e sem_op NADEA, B~ 7 HEiTsem_op DHHEICL VW F 27 U A FERET
o sem_op BERDEFS, BT AEITER LE LI RDIETTAMINET



e SEREIEY

7'rt X [E A

UTo#Ea~y N7 N e+ 252 LA ATHE :

IPC_NOWAIT BLAIND ED K 5 RIBETHRET D LAAHETT, bl
IPC_NOWAITRRRESN TS ED L ) RiifEb 5 < FEfTCca e
WS, B 7 A DEEDVLOEESTH IRV AT A3 —ud
KL TRY &Y, E~7+DOBUEDOEL D T 7V A FLED
ETHHE, ) TR BT 42 Br EFELITLHLDIIT A
BT AEHC Y AT A a— T LT,

SEM_UNDO T ARK T T HRICHBMIIC Y e AD®~ 7 3 DEE & TTIC
RTZEEVATAMUERL, 27 a®ARNT vy Ke v 7 [
ZEBRET S Z EEAERICLET, JOMEEEZFEET L=, VAT
LANOT A FEOT N 2ELT —T NV E VAT AIHEEFL E
T, HFZMIIETrERAIERHEND S BT+ DI2HDOT R
vIEEROESEZIR URLET, VAT AIRKNRETE 2508 L
3

UTDtr7varTid, BRT ot 2A281ET 572032 2 LAvAaTEEZepostwait(2),
server_block/server_wake(2Q)D %> AT LAa—LEHHALET,

postwaitv’ A7 hAa—)b

postwait(2)”7 7 > 7 ¥ a VIIWE I A —T DA Ly FREITTHERT 2 R THRBR R Y — 7y
AT T IFEA~—DAHN=ALTT, ALy RIFRILZB®ADRA L NN—THDHLEILH
DEEA,

L

#include <sys/time.h>
#include <sys/rescntl._h>
#include <sys/pw.h>

int pw_getukid(ukid_t *ukid);

int pw_wait(struct timespec *t, struct resched_var *r);
int pw_post(ukid_t ukid, struct resched_var *r);

int pw_postv(int count, ukid_t targets[], int errors[], struct
resched_var *r);

int pw_getvmax(void);

gcc [options] file -lccur_rt ...

AV —=TIRBEIZT D720, AL v Ridpw_wait)ZFFOH L E T, AL v RIFROKRIZE X B
DEF

BA—BKTT 5D

ALy KA, pw_waitF A L Foukid (2 & 2pw_post()FE 7= i<pw_postv()DFEONH LT
MOA Ly REOARR MEND

FEOMH LIV IAEN S
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postwait(2)h—E 2 ZEH L TWD ALy Ridukid IZ& > TRl ET, AL v Ridukid %
BT 5 7=D1Zpw_getukid)Z MO 32BN H D £97, ukid FFEFH Lot =—2 7271

—/b s ALy FID~NY Yy BT LET, ZOEIZZIDOR Ly RARZ M3 5RO & 1t

DIFA LV RELFT L ENFRETT,

ALy REIZ, postwait(2)iZZ% < THIDDORMPHAARA FERZTWET, RIEAAR A F&Fo
TWAEAL Y RARARLTHERITH Y A,

HAF Y 2= U IEBORA 2518z RF>2TOpostwait(2)h—E 2BV T, b LED
A L EBNULL TR W&, BEST B2 Ya—) v I8 ony 7 - Ay MIT 7Y
ArbhENET,

pw_wait)IZAR A h #HEHTHOIFHAINE T, ZIUMEEDO X A AT U MEB X OMEED
ATV a— Y v 7EHE IO LET, Zhud, A2 ME2HEE LESAIZLIOM,. b L
SIHRRA NEMBETDEOOFRMEN T A LT 7 b LZHAITZ0OEER L ET,

HLAA LT T MEIZHE SHERHZ0E D REWEE, ALy FIIFRA FOHBE 22720
ZCHEDORMG AT =7 LET, & LARR ML OHMZ LICZ ORERIAK T3 2561305
WINFET, b LIFOHE LAEIVIAENZGEIZEINTRINIR S, Z 4 57 U MEZER Y K%
T DI2DIHHENET, bLIDOA = bHICRA &Lz, b LITLIRTOREE
WA MM L2 GE, AR MIHE SIS ESET,

HLLAA LT U MEBODHA, pw_waitIXEVEICE Y T3, Ziud, LARTORMEE R 2 R 5
W ESNTHEAIT1IEE L, b L IIEE ATHER R A M BFEE LR WIS A IIEAGAINZ K L %
kS

HLLAA LT T MEDO~DRA X BPNULLTH 2856, BEIZA Ly RBRLTHY A4 AT 7 b
L7aWZ EPSAMIFELTT, & LEIVIAENTGE, EINTRPIERSAETHRIHE I N TN
A L7 U MEZFEFREINEEA,

pw_post() ukid THESNTZAL Y RARA REREELET, bLEDOAL Y RAKRAR K
ERio TV E, ALy RIZEXENRVFRRAMEHEBELET, bLEORAL Y RBKRR M &EfF
STWRPo A, WEIZDA Ly RIZARA FEFFE H LT H2OICREERA MIGTES
. ZHUIREFESNIEAR A FEWHE L TEERLTELET, ZTHIOOREERA A
Ly FgliciEsnEd,

pw_postv() —ETHEED AL v RFANRA T 50T 5 2 ENARETYd, &2 TOR
AMNBETTLETHORAINLTWDIAL Y RZF VU F ML 2 LBFRENRNEND
HMTINLDOFRANMIT My 7 e Ed, ¥—F v ALy Foukid 1%, targets 5D
WM ENTWARERHY £, TREFNROX—4 v hOx T —Terrors BLH|OFITIER S
£7, targets terrors EFITHEH SN U OEIL, count SIEEE L CETHLERHD £
7

pw_postv() ATHD LEBEAIT0ZK L, WSO T —R"H 55813 RED X —7 v b
THRELEZT—Dx T —EERLET,

pw_getvmax() KA M5 ENAHRRY —5 y NORRKEEZERLET,

pw_postv() ZOMEII—RN « Fa—= T - RTA—=FPW_VMAXIZ LD IRESIVE
ﬁ—o

AT HAREMERH DT T —ORIED U R MoV Tldpostwait(2)dman<— Y 2SR L TL 72
W,



7'rt X [E A

serverv A7 ha—)v

DT AT A a—LiE, PoWerMAXA XL —F 4 7 « VAT AER#MEOH DA L H—T =
—REEIF—NE LTIMET 27 0 A2 BETH 2 ENAEETT, TNHDV AT Aa—)L
FLUT CRBEICHALET

server_block server_block/» bR RICR S Te I = A 7T v 7« U 7 X RS
BELRPSTGAEDOHFOH LY rEA %270y 7 LET, b
LU =A 27 v 7T ng4E LIcE . server_blockiZHIEEIZR Y £
‘@—O

server_wakel server_blockv AT La— /LT v 7 ENF-HEICT— %
2L, bLBESNET—\BNZOFHLTTr vy 7 SN
BE. UxA T v 7 VIR NI — Dk Dserver_blockd
FEONH LIZE A L E T,

server_wakevec T ADNT MRLODTaE X L) GIRESND AR D D
Z & &\ Tldserver_ wakel & A U B TRV E T,

CAUTION

INEDVATAI—UTI TV s ALy ROT A TORFEHT
AMERHYFET, ZEAL Y FOZa—)L s FakXIDiIFAL Y R
NEIEATZF 2= ENTWH7a B ARETEDLYET, i-oT, =
NoEOA X —7x2—A%EZEA Ly NCHEMT LR, ME-7T2AL Y
FEZEnsb L<iZ7 ey 7 EnsamerEndn £9,

server_block

server_block DR BICRSTZRICT =A 7T v 7« U T A NBREAE LR T2HED I,
server_blockiZMFOMH L7 mex %271y 7 LET,

B

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_block(options, r, timeout)
int options;
struct resched_var *r;
struct timeval *timeout;
gcc [options] file -lccur_rt ...
FIEIILUTO LS ICERSNET
options ZOFEDMEEIE e THLIMNENH Y 1,

r MOHLIET e AOFEAT P a— V TEHA~ORA L F, ZO58IMMEE
T, ZOfEANULLIZT S Z L AT T,

timeout MO L7 et A&7 vy 73 5K Z & timeval iiE (A ~D R A

VR, ZOBBITEETIOMAENULLICT D Z ENFHRETY, b LI OfER
NULLOEE ., A4 LT 7 MIbD 8 A,
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HLLMRMHLET e ARREFT OV =A 7 T v 7« VI A Nefio TWDHHE,
server_block ¥ A7 Az —LIFRIEIZR Y | SR TIUIMFERH LT a8 ARKOD =4 7
T V72X MEZETHRICRY £9, BEVEOIFOCH LA LIZZ E2RLET,
REOME-UIT T —NREAELEZZLEEZRL, errnoli= 7 —Z2 R 7bIlREENET, BH L&
WO LT et 2370 vy 755 RACR - 2502B7 A MTOHERHY TR, 7'n
TARBYC S I TV TRIEND ZELHDIDTEENEDL -T2 LA RFEL RN D SR
LTLE&E,

server_wakelitserver_block OFEFNH LT B v 7 S TWAH Y — 3% 2972 DT &
ET,

B

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_wakel(server,r)
global_lwpid_t server;
struct resched_var *r;

gcc [options] file -lccur_rt ...
FIEIILUTO LS ICERSNET -
server HoEhaH—nN. a0 a— L - FakXID

r MO LIET et AOBRAT YV a— U U IERA~ORA U H, O35 8IMMEE
T, ZOfEENULLIZT D Z L AA[HETT,

server_wakelFFO\HH L CHEAT 272912, MM LT vt 2A0EETHH LITFEN e —
P —IDiX, server THREINT-7atADFEETHH LL iF(exec TOYRTFEINTm2—V—IDE—
BLATHIERGARVWI LICHEET A ENEETY,

% Lserver_blockFFOMH L CHRE SN — "R T 1 v 7 STV A4, server_wakelix %
NEEZILET, bBLIZOFOHLTY—A"RT7 0y 7 SRNTHRWER, VAl 7T v )
7 T A MEIH— O Dserver_block FOMH L E TH> TWE T, server_wakelbR00iE0r (2
BEINTEHRA Y a—) VI ERICEEM T ONZHA T Y a—V 7 - uay 208577 Y
AV RMLET,

REVEOIMFOH LAKRI LIz L 2R LET, RVME-UI=T —BRELZZ LERL,
errnolI— 7 — &/ R_RITZDICHREINE T,



7'rt X [E A

server_wakevec

server_wakevec v A7 A a—/Likserver_block DFFOMH L CT 1w 7 Snfch— "D n—7
BRI IO ENET,

B

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_wakevec(servers, nservers, r)
global_lwpid_t *servers;

int nservers;

struct resched_var *r;

gcc [options] file -lccur_rt ...

GBI TO LS ITERSNET
servers Eoxhsy—nNTaowarn s a—rUL - 7ok ZADOEFI~DRA X
nservers A D T LA MIERET 5%

r MO LIET e AOFEARAT P a—U V TEHA~ORA U F, ZO5|BIMMEE
T, ZOfEAENULLIZT D Z L AA[HETT,

server_wakevecFFONMH L CEA T 572912, M L7 BB ADOERET L H LFER 2=
— 1 —IDIX, servers THREINZT R EADEET S b L < Id(exec T)RSF S /2 —H—ID
E—HLARTNERL RN EICERTH 2 EBNEETT,

% Lserver_blockFFOMH L CHRE SN — "7 1 v 7 SRTWAHEA. server_wakevecid
ENLEEILET, bLIZOMOH LT =BT ay 7 SN TWREWES, Vol 7T v
7 e U 7R NIV — DR Dserver_blockMFFOH LE T L9, server wakevec b <0l
Dr IHBESNTEBAT Va— ) VIV ERCEEMN T ONTFASYa—Y 7 - vy 7 OR%E
T U A NLET,

RO LK Lz s 2R LET, EVE-UI= T —0RBELIZ EERL,
errnolI— 7 — &/ RITZDICHREINET,

IS OO Lo RIZEET 2800 #IZ oW T, server_block(2)dman~— % &
LTL7EEN,
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AL Da—U OB, Aray s, B—=r_ s PRTFAa—F, HHAE UERNO A —
NRy 7 ZAOMMEE L TEEE Tt A LHEE T 2 ADT —F 25#iz WREIC T D HRE 4 %
AT DDA T D ENARETT, HEENZEDA VR Y 7 A% O =R, Zhid#L
WTF—ENRBFETDHETT ey LET, EEEVPA—NARy 7 ZAOHIZH LT —Z EFHAL
7o, FIUIFHET OMBEZEZ LET, MEERENEZAHE T L LR, AEENT —
X EAERR LT, RO AELE T, EEZNFHMROA—NVRy I A% RO, £
X7 — 2 DBHBRESNHETTry 7 LET, HEERT —F ZHIBR LIctk, ZHII T o4 5
FrEZLET,

A=NRy 7 AT TOLDICRKT ZENARETT -

struct mailbox {
struct spin_mutex mx; /* serializes access to mailbox */
queue_of consumers; /* waiting consumers */
queue_of data; /* the data, type varies */

¥

mX 74— R A=Ky 7 ZANEFEIZT 72T 57012 L. consumers” o —/L Ri%F
— A EFoTNWE T aE A% L, data”  —/b RIZEEE N OHEBEE~EIND T —F &%
FFLEJ, queue of AUTEHF2>DA XL —H (U A FOKRKEICEA%Z U 7 3 %enqueue &
VA NOEFEIZEB A2 Y 7 F Hdequeue)z R — 950 7 SNV A NEERLET,

spin_acquire & spin_releaseDHEREDEH L T, HBEE N A —ARy 7 ANLT —Z 20
T2 EMAREIC 2 BRI T O LI ICERTDHZ ENAHETT

void
consume (box, data)
struct mailbox *box;
any_t *data;
{
spin_acquire (&box—>mx, &rv);
while (box—>data == empty) {
enqueue (box—>consumers, rv.rv_glwpid);
spin_unlock (&box—>mx);
server_block (0, &rv, 0);
spin_acquire (&box—>mx, &rv);

*data = dequeue (box—>data);
spin_release (&box—>mx, &rv);

}

ZOBBTIE, HEET 2 ERIT —F DT = v 7 BROHIBRORIIA — LRy 7 A&kn v 7§
HZEWHELTLEEY, bLINNEDA—VRy 7 ARDITI2E., EEENT — X & ff
AT DDEFHATLHIEDIZA—NRY I RET vy 7 L, T—XORFEFOZDIT
server_block #MEOH LE¥, HEENEZ ShEBICHEA— LRy 7 250y 7 L, T—
BhFT vy THLERSY ETOHEED R 7T ML TR ENDAREERH D |

A= VR I ANT —F B PWE L TODEIENR 2,



7'rt X [E A

> g

FIRRICERERE N A — VAR 7 ZCT =2 ZWMT 5 Z L 2 ARl T 2 BT T O &L 5 ITER
LT LBARETT

void

produce (box, data)
struct mailbox *box;
any_t data;

{

spin_acquire (&box—>mx, &rv);

enqueue (box—>data, data);

if (box—>consumer == empty)
spin_release (&box—>mx, &rv);

else {
global_lwpid_t id = dequeue (box—>consumers);
spin_unlock (&box->mx);
server_wakel (id, &rv);

}
}

ZOBETIE, AEEFE T e BRI LT — X EHAT DA A — VR v 7 RANZE|TR D D& FF
HET, EEFIHEEDFEL CWDREOART — X OBZEEZBEH, ZHUIA—NVRy 7 A%T
a7 LIEHBICEFEITHZEICHEELTCRE Y, BE ERNomHEEIIT —40F =2y 7B L
DHIBRD DI A=V Ry 7 A%y 7T HAREMENH D120, FFEHITRINCA—LR Y 7 A
ETouy 7T HM0ENRHY £9, server wakelD O LORFNIA =L Ry 7 A% T iy
7352 L b0 D AP A ERNRART 2 Z AR LET, ARNERITHFAL - R
A v FrEEETLED, BATZYa—U U IIHBEENMRE I SN ETEMNICLET,
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6
Ta I ARRRRIuy I BINY A v —

ARETIEIZA IV T OFDITHERAAREZR WL O OBREOE R 212t L £ 97, POSIXZ v v 7§
LTOZ A ~— A F—T7 = —Z|TIEEEHIHK1003.1b-1993ICHEHL L TWET, 7oy 7 « f X
— T x2—AL, A LAZ T ERTa—F -7 A FROBERBEFHIZ: E O BB T2
THZENARERENRE vy 7 BRI LET, YA ~— A F—T =— ALK T
EZETAFED LSBERYIC T e A2 T FEARM LI, FIZHEFICEOIEE Y
TRERAY—REBICT H72DICHAFET, 2V —7IFHOMEIERATE L7 0y 7 28E
TEDLEMERY AT ha— et LEST, Bosay s &2 A4~—IRCIMPCIH— R
rofgtshEd,

70y 7 BLOE A ~—DER

UTNEA LTI N r—2aid7 7V r—2a b FRE3 VAT LA R Ve AV 2 —T
DI DI IR ZA I TORINTT — X 2 BECTE DMLERH Y £9, BOfEiEO 7 ay s
LAA~—IL, TTVr—aryNEmafiFies vy 71255 HExtE I3 R 2 5 5
LU Vay FERITZEMICA R V2RV 2a— VT D5 ERAETYT, 77V r—a v
13457 a B ADTDIEED X A ~—5EKT D Z EBRARETT,

WS OO H A 2 v THREIXIHawks 27 A ETRIFAIRETY, ZHBHIFPOSIXZ ny 7 &2 A
~—HHEVIAL I By IRV T NI L - Iy &AL F T k- £V 2—/L(RCIM) PCI
H—RICIVREINDI IV TAEA L Iy T X Aw—bERET, IOy s X
A <=—BLIOENLDA L Z—T7 2—R I TFOE® 7 a3 o CHALTWET,

VAT Ayl b TAERIITEESRL T EE0,

RCIMZ my 7 RBXOF A ~—

UFAIAL L I 0 &A VA TT |+ T a2 — L(RCIMIZ2ODIEE D AR 1 v 7 %t
LET, ThBH02 0y 7 IFRCIMAT = — Bk SN TV B BHCMORCIM & A S &5 = &
MHHECT . 200RCIMZ 1y 7 EHUFO L3 Y

tick clock —fREY72400NSD T O VG EDT 4 v I EL1DSOA LT U A T
564bItHEEI VAL Oy s, Oy 73RO F A BAE T
PRMETD2F o — B SNERCIMER TE eI vy P B LU
422 LRATRETT,

TAYT IRy TIFTAL—THLAL—T THLEDV AT LATYH
a7 AOT KL AZERIZ/devircim/sclk T, A« T 7 A V%
VBT LTWLHRHIA ALY b« U—R&EMH L CHARD 2
EMRHHRETT,

POSIX POSIX1003.17 +—=~ v MIZa— FML 317264 bit3EE W A A 7
H—, EALR2bitidE AL, FA32bitix -/ BENELET, 2
DIy JIE—ERI72400nsD 7 v VG B DT 4 v 7 &400530A
YA hEnET, ElESREn—IL s s ry s L LTHE
HanEd,
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RCIMPOSIXZ v 7%, RULa2—T 4 VT A ETRA AT 7 A
ABMEDNLTND E NI HTIET 4 v - 7y s SHEET 55k
TT 7 kASNET, POSIXZ vy 7 [ MEBEORMEZr— FT25 2
EMARETT A, v— R L7EITTF = — 8k SNZRCIMD o> &
oy 7 SRR ENEREA, FA MMIER STV SHRCIMOPOSIX
suay 7 PHEEHSNET,

RCIMIZI RSO U TN Z A b 78y 7 (RTIC)HA A ~—biE LET, ZHHDOHKD T X
BERIIR T NA R « T 7 A NE[H S TT 7B AAETELITFEE DX A I v 7 F 12138155 % HIE
TOHMREDT-DIHERAT 2 Z ENARETT, Tnbidray s - Bvy MEEHABRDEDLHET
Bexip 24 2 v R E S L ENENRR B NMREIC T 0 7T AFRETT, ZIUIFTED/E
W Z1Z100H) TT v A& ETT S, bLI—F 7 AL FDZA I 2 ZITITEAER
RRREL R0 FET, RAR VAT A ETEIVIAREART D Z EMNMFKD Z LML T, RTC
DOH DD B A A Mt LTERET 5720, £ 72IZRCIMDAETH HE 0 IABFR DL HE
Bt ST AN RS ~ELE T 27280, MORCIMA — RIZxt L CHlld 5 Z ENAlgeL 720 £,
RTC# - ~—lfopen(2), close(2), ioctlQ)D % AT L a— i LVl S E T,

RCIMZ 1 v 7 B X ONF A ~—IZBT 5 2 TOFHIZ-OV TiXReal-Time Clock and Interrupt
Module (RCIM) User’s Guide #Z&B L T 2 &0y,

POSIXZ7 By 7 BLXUH A ~—

6-2

POSIXZ & v 7 1 ZFFRDMITER L OERDIZDICE D IREEA 1 = X LML E T,

POSIXZ 1 v 7 \ZIF2FHD A A ~—(T >« a v FEAEAH Y £9, ZHSIIRIOM T
R LA K LRIRRICR L CER SN E T, TRz« Ri18:30) b L < IFBAEREA] 2>
5 ORI (B : 30N T 2 Z EAFRETT, MV IR LMWRIEY A ~—1li T/ bR E TITRE
W oRHELFRLET, A4 I RSN 7 vy 7%, A4 ~—DBER S LRI
HEshEd,

Tvevay b« XA =—THektE 72 I3RS TR & B e o iR LR W 52k
ENTWET, ZHTEIHN TR O) - 721RI TR T L, TORFENERINET,

JEI 2 A~ — 3R F 7 AR T & B e L0 RE i D IR LRV b FaE
NET, B0 UHRIZ, ITRED X A~ RS & OFR T, Ol 1R k72
B, ZA <=3V LHEBOMEZ Y v — L, By Mkt LEd. & A~ — T T
e u~RET DI LIk W RELMIRT D Z L ATRET,

0 —HNVH A< —IFPOSIXYZ A ~—ii T AV a—V v T OENIALR ) —A L LTHERASNE
T, B« A =—IZHTHHERICOVTEHTEELSRL T E &0,



Tr T ARGER D 7 2 I L NS o —

NOTE

EAREEZ 0 v 7B LOE A ~—~DT 7 & AL, libceur_rtB LW
librtND L 27 Aha— /W LV RESNE T2, libceur_rt/b—F 0%
BRSNS Z 220 £, Filcour_rt’ ORfICt %V 2 LTlibrt
NONL—F U E2ERTHZ & 2HELET,

i

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

POSIX R ] ## & & D BfF

POSIXV—F NZBET 57 1 v 7 B OY A ~—ZRMEE O 7= 122 oD fEE R (timespec
A L itimerspect &) 2 H LT3, Zh b ofEikid<time.h>7 7 A L O CTER
nET,

timespecti& KT &/ B TH-IFMMEEZEELET, 77 v 7 ORFMERED L < IR/
78y OFFRERST DD —F (DDA —F BT 2 1E#HIT TPOSIX clock/L
—F ORI LT IEEW)EZFOH TR timespec IEEA~DRA X 2HEE L E
T, WEEEILU TOLIICERSNE T :

struct timespec {
time_t tv_sec;
long tv_nsec;

};
ERN O T 4 — /L FIZLLTF TRt LE 9 ¢

tv_sec REEN OB E L £7,
specifies the number of seconds in the time value

tv_nsec RN OO T ) R ELE T, 07—/ KOMHEIL,
£ 1 525999,999,999D N TH HMLENH D £7,

itimerspecBE&E RIS A ~—HITHAOW THRH EMR VIR LARBEZIEELET, A4 ~—»
i T DR ORES L <IXF A ~— 0% TRFIZET 2 MOBG DDz —F (2 b
DIV—F AT B IERIT TPOSIX clock/L—F ORI | 2B L TL ZEW)E ORI
itimerspect&ER~DORA VX EHELET, BERILUTOIIICERINET -

struct i1timerspec {
struct timespec it_interval;
struct timespec it_value;

};
ERN DT 4 — /L FIZLLTF TRt LE 9 :

it_interval HAw—DFVIELHBEREELET
it_value S A~ =D YON TR ZHEE LET
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POSIX clock/V—F > OFI|H

vy 7\ BT D kR4 I RE & AT D T L S W REZRPOSIXL—F & LUT TRIEICHIA L %

j_‘O
clock_settime BELlr7uy 7 ORREZRELET,
clock_gettime BELEZay 7 bR ZEE L ET,
clock_getres fBELIZZ vy 7O ) BEAOSREELZ TG L ET,

INEDOA—F 1 DE 2 DR TNETLIGEOY 7 > g VTt LE9,

clock_settime/L—F > OF) H

clock_settime(2)> A7 A a—/L{E v AT Ltime-of-day” 7 7 . CLOCK_REALTIME D¢ %
WETHZENARETY, MO L7 rE A3 — bbb L IXCAP_SYS_NICES —/3E Y 7
A ZFALTOWDLRMERH Y T3, EF L, CLOCK_MONOTONICY & v 7 (XG&ETH Z LN T
EFEHA,

B LY AT LB ICCLOCK _REALTIMEZ R E LZ4A . LA T ORREIIIEME TIZ/2 W alfErED
HDHZLICEETAMERDHY 9

o T 7 A VAT LAOIEE XU TR
o T HULT 4 B LOEETLENORH
o H—FN e HAw— - Fa—- x> O THH

VAT L Iy I OFREEF 2 —A T SNTPOSIXH A v — I EE KITLERA,

B

#include <time.h>

int clock_settime(clockid_t which_clock, const struct timespec *setting);

FIEFLTOL I ICERSNET

which_clock RER SR E SN D 7 v v 7 OFAIF, CLOCK_REALTIMEZZF A38%
ET D ENARETT,
setting which_clock ~%ET 2 28 ET DIEER~DRA &,

which_clock 23CLOCK_REALTIME®#;, time-of-dayZ 7 v 7 1337 L
WERRESNET, 71 v 7 SIRRED RIS TIZR O RFHE Y]
VIETHENET,

ROMBOIHEE L7 ey 7 OBREICK LIz L2 RrLET, EOHE-LIT=T—BEAELZD
LERL, errmoli™ 7 — %R 72OICRESNE T, BETHARENRH DT —OFEHEO
U A Mo TlEelock_settime(@)Oman<— Y ZH MR L TL 72 &0,



Tr T ARGER D 7 2 I L NS o —

clock_gettime/—F > OF|H

clock_gettime(2)v A7 Aa—/WMIHE L= 0y 7 PO ZEET 2 Z ERWEETT, 20
FEOMH LIZE IR IR im0 7 vy 7 (@ I1I1~ A 7 v B L0 R)o oy fiFie 2R L £,

B=
#include <time.h>

int clock_gettime(clockid_t which_clock, struct timespec *setting);

SIEFLTOL I ICERSNET

which_clock Refi] &2 BfG3 2 7 v 7 ORI F-, which_clock OfE %
CLOCK_REALTIME & 7213%CLOCK_MONOTONICIZ 7% Z & 23 A HE
T

setting which_clock DEFE28K S D HEEE~DRA o H,

RV fEoiXclock_gettimeDIENH LRI L= Z L 2R LET, EVE-LIZ= T —2RRELE
ZEEARL, errmolim T — &R T EOICRESNE T, BAET D AHEMNH D 7 — O
DU A MZoWTidclock_gettime(2)dman<—TZH MR L TL &0,

clock_getres/v—F > DX H

clock_getres(2)> AT L a—/VIZFRE L1227 1 v 7 OF ) WEM O IREEEZ TS5 2 L A7)
RETY, fEREITL. clock _settime@) THRELTZZ A 2 7V T Z /D TREEICIRE L, ZDks
IR T 7 vy 7 #H9 5clock_nanosleep(2) & nanosleep(2)DIEFOM L CEH ShvE 7,

I8y OBRREIFV AT MEETHY 2—F—0NRETHZ LTI TEEHA,
R

#include <time.h>

int clock_getres(clockid_t which_clock, struct timespec *resolution) ;

FIEFLTOL I ICERSNET

which_clock SREREE BT D2 v v 7 OFBIT. which_clock OEIX
CLOCK_REALTIME % 72/ZCLOCK_MONOTONICIZ T % Z & 23 H]hE
<7,

resolution which_clock D/ iEBENS K S D HEER~DRA V&,
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RV fE0iLclock_getresDIFOME LRI Lz Z L 2R LET, ROVE-LF= T —2R%ELEZ
LZERL, errnold= T — %2R 7OIZHESINE T, BETDHAHREELRH DT —DOFEFHD
U A MoV TliZelock_getres)dman~—T % Z ML TL &0,

POSIX timer/V—F > OF|H

TuR RIE A v — 2B, HIER, RE, MW DOET DI ENARETH A ~—2% I L7IFIC
WHIZZITHRD Z ENARETY

H A~ — T U 7ok 2 2o RE & JEAT ATREZRPOSIX Y AT A — L & LR CTHIBICEH A L £,

timer_create BELZ7ay 7 T 554 ~—%1Ek

timer_delete e LEZ A ~—&HIkR

timer_settime it THREM DOFXE CTHE Lie ¥ A ~— & FEEE F 72 13 MR

timer_gettime HBELEEZA~—DVELHEREE Z A ~—ll T £ TOXY K%
e

timer_getoverrun BELERAMZ A ~—DA——F 2 TS

nanosleep FEE U7 IR 7200 5897 % — R 1k

clock_nanosleep BE Licr vy 712855 & G fifRe— RFE 1k & 42t

INEDET AT AT — VO HFIEIILEDOEZ v a o THELET,

timer_create/L'—F » OF|
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timer_create(2)> A7 L a—uid, MO LT B EARZ A I VT « V=R L LTIRESN
vyl BERT L8 A~—2ERT H T EBHEETT,

ENBER S NDRE, A ~w—3fFREINET, T rERtimer_settime(2)v A7 Aa— /L%
FEOMH L7 e B2 SN E(C DY AT A a— L OHBIE Ttimer_settime/t—F o OF ] 2%
HRLTLS7ZEWN),

UTICHEET2 2 ENEETY

o TukANfork VAT A —NEFOHTE:, B SNTZH A ~—1F 77 7 & AT
LEHEA,

o TukRiPexec VAT LA LEMOHTE, {ERlENTZZ A ~—13MERE L UHIBRE
ij—o
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MUEAL Y R« 7= NOLNUXA Ly RiZZ A ~—%23E65 25 Z EBNARETT,
timer_create ZMENH L2 A Ly RIZV 7 T2 TEZEFELETHS, RILALY K JL—7R
Do 2 L Ridtimer_settime)OMFONH LAZiE L CTH A ~—%28FET 5 Z L N AHETY,

B

#include <time.h>
#include <signal_h>

int timer_create(clockid_t which_clock, struct sigevent *timer_event_spec, timer_t
created_timer_id) ;

SIEFLTOL I ICERSNET

which_clock AA~—IFEHEND 7 vy 7 ORI, which_clock DOfEIE
CLOCK_REALTIMETH» 2 MENRH £,

timer_event_spec NULLARA > ¥ EHE IO Lt 7 v ' A2 A ~—iu T & FE
Tl 2 HEERET DHER~ORA &

NULL & A ~—iili THRHISIGALRMMA 7 B2 A~EE SN ET

sigev_notify=SIGEV_SIGNAL
sigev_signo |ZHRE SNV 7 id & A ~—iili TREC
2 RANEEINET,

sigev_notify=SIGEV_THREAD
FETE L7zsigev_notify ¥§REIX & 1 ~ —1ifi T WFlTsigev_value
EHEELTH LA LYy RORMNLEENET, BIE,
decur_rnt TP AR — FERTWARWEZD, -IntZ Ry Y
Y7 LTHERLET,

sigev_notify=SIGEV_THREAD_ID
sigev_notify_thread_id O&F S ITI1X ¥ A ~—{#fi TRFIC
sigev_signo> 7 VA ETH A Ly RDID(pthread_t)
EIGIHT 2 LERNH D £7,

sigev_notify=SIGEV_NONE
X A~ TR R ANTEE ST ER A,

NOTE

HA~—Ni [T ZBRTELTFE, VTNV ENMET DY AT ha—
NERELROWREY 7ot 22& T I LRKRE R D REERH D F
T, BEDY T FN~DEEEDT 73 a v ZRiET 5z Hicsignal(2)D
manX—TZZ LTI,

created_timer_id A —IDBEH SN TV DJ/IT~DRA 2, Z OFRIFI%
fDOPOSIXY A =DV AT L= )L THEL S, VAT La—
NTEAZ—PHIBREN D ETHERE LI 22RO TE—ET
7

R fE0iXtimer_create DM LRI L7z Z L& R L ET, EVME-LT= 7 —0NRELZD

LERL, errnolx— 7 — %R TOICRESNET, EAETHARENRH DT —OFEED
U A MZoWTdtimer_create(2)@man_— Y 2B L TL 72 &0,
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timer_delete/bL—F > DOF|H

timer_delete(2)3 A7 L 32— )LIIFFOH LI 7 BB ANEE SN A ~—ZHIBRT 5 Z L2

ARETY, b LIRS N2 A v —2BCBA SN TV DIHE. JHUTEDC R Y Z A <~ —IZH]
DTFENTWDY 7T A LET 7 v a VEREEREETENETA, 24 ~—lTHb
ST FNBRET TH o> THHIBRS N EE A,

B

#include <time.h>

int timer_delete(timer_t timer_id);
GBI TOL S ITERSNET

timer_id HIBRT 2 % A ~— 0B F, Z Ok TIXridtimer_create(2)FEOr
HLMWBRTWET(ZDOI AT La—LOFE L ltimer_create/t —
FrOFMA) ZBREL TN,

ROEIIEE LIz Z A ~—DHIBRICKI L2 E 2R LET, ROME-UI=T—BRELED
LERRL, errnold= 7 — 2RI ToOICHKESNET, FETDHRRENRH DT —OFHED
U A MoV Tldtimer_delete()®man<—Y % ZMB L T 72 E W0,

timer_settime/L'—F > OF|H
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timer_settime(2)> A7 L a— UiE, FA ~—WN T T HEMERET D L THRH LT 1
EARBE SN FA~— % FHET L2 ERARETT, i 19 5 RERIHMEcHE & 7o 13 cHE T E
£LFET, MOH LYot RA L, BEINZL A ~v—ICHF L TROZ A ~—ii T £TIZ@L) ¥
A ~—OfEkR, FLIFQEFHO Uy N2 TADICI DYV AT LAa—/VEFERTHZ LA
HETT,

B

#include <time.h>

int timer_settime(timer_t timer_id, int flags, const struct itimerspec *new_setting,
const struct itimerspec *old_setting) ;

FIEFLUTOL I ICERSNET

timer_id RETDHA~—OiBl 1, ZOWRIFIZATDOtimer_create(2)FFO
HUMNLRTHNET(ZDOT AT L= —/LOFIL Ttimer_create/L—
F O L TIEI W),

flags PLFOWTNER T D588l

TIMER_ABSTIME R &7 ¥ A ~— T Mok 7 2 583 L%
T, XA~—I%, A ~v—ICBHEMIT LN
2 7 it_value THIE SN 7AEICEET 2
W T R ET, b LI ORFRMMNBEICERE T
WH A, timer_settimelXakZhL, A ~—
i T ThiE T,



Tr T ARGER D 7 2 I L NS o —

0 BRI NI Z A = — TR H TIRFf] 2 222 LU &
T, FA~—lx, A ~—ICHEEMT NS
2 7 it_value THIE SN 7AEICEET 2
Wi T &R ET,

new_setting 0 IR UIRIRE & & A~ — O RIHI T R 2 4503 2B E R~ DR A
N

HLUY s vay b A —FERHEAITE a0 K LR
(itinterval) 245 E L9, ZO%HA. PN TREEIC /e o 72, —
BEA~—MNWT &R0 RN ET,

b LAY A ~— 2 LREAIT T a Tl 0 Y iR LRI
(itinterval) 245 E L9, ZO%HA, Il TRRMIC 2 o 72k, &
A =—ITHVIELHEBOMEE Y a—FLTh Yy MERITET,

WL L, W TRER & LRI (B - F1£3:00) F 72 1 3RAE
e 2> B OFEHE (B« 30R1%) &% ET 5 Z L S AIRETT, FIHIE T
IR Ml 2 32 2 9 A 121X flags 514XICTIMER_ABSTIMEE v k%
BETDOHVLERDHY T, HEINZXA—DRIIH T & 72572
ZENFRERTEIRETOED L S s 700t 7t A
BefE SNET,

S A — % fRET D DI TR 2 B il ELE T, BE
INTZZA =N T & o722 E BRI CTREICRE T X o
LRy TF AR e ANEEENE T,

old_setting NULLARA > ¥ EEE T ITmiO8 0 K LR & & A ~— ORI 7
&K TREEERA~ORA 5, b LAA =PRI T\
A I TR oI e L2 0 £, old_setting D A LN — (T
B A ~—DNMRREICEAR S, £ O TN
timer_gettime(2) L WV iIRSN D& [F LT/ 0 £7,

ROBEOIIEE LA ~—DRECHE N LIZZ EA2RLET, ROE- LI T —0B AL

LERL, errnold= 7 — 2RI 7OICHKESINE T, BETDHRHREMENH DT —DOFEHED
U A MoV Tldtimer_settime(2)®Oman<—Y ZZM L TL 2 &0,

timer_gettime/L'—F > OF|

timer_gettime(2)> 25 A a2 — /LFEFOH LIt 72 B ABEE LI Z A ~— D0 R LR & #
A= TIZR D FETORY FFMELZ G2 2 ENFEETT,

B

#include <time.h>

int timer_gettime(timer_t timer_id, struct itimerspec *setting);
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GBI TOL S ITERSNET

timer_id DR LB LR D BEE 2 U 7 = A N DX A ~— DT, ZD
AR otimer_createQIFOH L SLETHWET(Z DT AT A
a—/LDFHBAIL Ttimer_create/b—F L DRI 2B LT &
W),

setting IR LR E ¥ A ~—0E Y B2 B IHEER~ORA &,
PR 0 B R IXBER & O T, b LA A ~—D RIS TWY
LA, EiXEaicin 9,

RV EoIXtimer_gettimeD PO LICHEII L2 Z 2R LET, BVE-LUITT—NEAELTLD
LERL, errnolx— 7 — %R TOICRESNET, EAETHAHRENRH DT —OFEEO
U Z MZoOWTidtimer_gettime(2)dman<—I 2 HR L T &0,

timer_getoverrun/L'—F > OF|H
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timer_getoverrun(2)> A7 A a— VIO Lt e ARRKFEDEIMZ A ~—DF——F
VEBEBRETHZERFRETT, YA —IV AT ART TV =g v~y ISV EEET
R0 BE T ERDAREENR DY T, bLI T FTABMD Y 7 FNDF 2 —A 2 7 TR
SHIEID X A ~—iii T DRETTH D56, Wil 7o Rk L BUuIfrE o v 7 v & —ific ik
FranEd, St — =70kl £,

SITFNNRT TN = ailvay s SN, TR A~—BNA ==y LT
DIZH A~ —DA—=R—=F LB A[REMNH D £,

VT FIVITEICE A ~—iii T IBMSIGEV_SIGNALZ 5 # A4 ~—fI& ek A& Fa—ra 7
FRAMRETD L ERHRE LET, LI TARFTa—A 7 b LUIER LTV DREICZ
DEA =05 T ERDEPEH, XA~—DA— =T URFAL, BMOV 7 FMIIEESNE
A,

NOTE

HA—NG TV TFIN e N RT—=DH DV AT ha— L E O
VERBHVET, b LIMUTIDY AT AT — LENERHTIES, KBS
NDF— R —F IR BRICEGF LY A ~— T 7 iz LT
ITEDTIEH Y THA,

B

#include <time.h>
int timer_getoverrun(timer_t timer_id);

SIEFLTOL I ICERSNET

timer_id
== F A A TG LW R 2 A ~— DB, Z ORBIF
IZaTdOtimer_createQMEOH L GRTWET(ZDO AT La—L
OB timer_create/L—F > OF ] BB L TLEEWY),
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b LIFONH LASER T L7354, timer_getoverruniZfgE &= 4 A ~—D A —"—F Vol
ELET, ZoEEI<limits.h>7 7 VNODELAYTIMER_MAX %2 5 Z Lz C&x 4
ho ROME-LFIZT—NREELZZLZRL, errno I —%2 T 7-0ICRESNET, X
ETDAEENH D =T —DRIED Y A2 Mo\ Tidtimer_getoverrun(2)®man~<— 2 % 2
LT &N,

POSIX sleep/V—F v OFI A

nanosleep(2) & clock_nanosleep(2)DPOSIXY A7 A a—/uid, BEOMH Lot v A E 2T A
Uy RE(W)FEE SRR 2 £ T, £7213Q) Y 7 TV E 55 LEE T 24083 7
NN RY T - VAT LA wFATT L6 LT n e ARK T T 2ETIELRSED &0
fREEAY =T DA B =X N LET,

clock_nanosleep(2)v A7 A a— /VIHBEINT7 0 v VIC XD EGFEAR Y — 7 242t LU &
T ZIUFBEBEP ALy ROETErgtp IZE VIEESNHMARET AL LA L Y
RPN T I NEZETHET—RHEIL LET,

INEDOVATFAI— ORI ED T T FIAOEEIC L BRE 2 F8 A,

nanosleep/—F > OF|H
e

#include <time.h>

int nanosleep(const struct timespec *req, struct timespec *rem);
FHEIUTO LS ITERSNET

req Tat Ak A ) —7THEROE X &g TrtimespectEE A ~D R
A F, req OIEIZAR Y =7 D REEDREAE A~ LT 2720,
FHE VAT DX DMOTER 7 ¥ 2 — N D72 —HFE 1B
TV 72X SN L D BRI BRLAREENRH Y £5, 7 Lic
FVIAEND I —RA%RE, —ReE (LRfA]IXCLOCK_REALTIMET
MEESDreq ICL > THRESNARME Y HEL TR A,
Ty 7 ERICE L T WO MRREE G HILET,

rem NULLAR A > % B E 7-1Znanosleepn o 7 F BV A E N =54
DAY —TFEOF D R AR & 45 timespectfiiE i ~D AR A
Z, & Lrem ANULL2>>nanosleep?ss 7 /ZEI Y A £ N T2
AL EVRRIE S EE A,

ROMEOITER LIZRMARE L2 L am LET, RVME-LIZI=I =0 ELEZ LamRL,

errold ™7 — 2R T -OICHESINE T, BETDHFREERDH DT —OFHD Y X MZD
VWCitnanosleep(2)dman— 2B L TL &,
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clock_nanosleep/L—F > OF|
e

#include <time.h>

int clock_nanosleep(clockid_t which_clock, int flags, const struct timespec *rqtp,
struct timespec *rmtp);

GBI TOL S ITERSNET

which_clock %27 v v 7 OB+, which_clock DfEIXCLOCK_REALTIME
F 721ZCLOCK_MONOTONIC & 72V F 9,
flags UTFoOWFnoaiaET 2 BEIE

TIMER_ABSTIME  rqgtp CHiE S 4L7=Kff#idwhich_clock THiE S
iz vy 7 BT 2HXHETH 5 L fRIR L

E3r
0 ratp CHEE S 7= BRI ERAE ML) O AHHE T &
B EMRLET,
rgtp TatRAERA) =TT HEROE X & Trtimespec ER~DKR

A%, & LTIMER_ABSTIME” 7 7 MEE ST, rqtp THEIh
T-HERAEE L7 vy 7 OBIERAIL T ThD(F-Era vy 7o
BN DI~ SN DMWaE . ZOMRRIZRIEICRY £, HIiC
A —7 4 5K IZclock_nanosleep(Q)E MO L=tk D7 1 v o
DEDE I RERICLEEEZITET, 2F0, HEFLITEED
HEFFRE E LIS DA EDE 2 LT, BIEORENER L
ToIREREILA LD 7 1w 7 BNZEDIFRINCE L7201 E 9 2 RHh I
CHLBZETLET,

BE SN REN 7 1 v 7 SRR OBESE~EY LiFons, £
IR a— U TRMD Y AT AOBMEDT=DIZA Y — 7T 5%
REMIIER LD bR 2 AMMEMERH Y 3, 7Tk 5EY
AP — A B RN T, —HEHE R L CER LD b/ EL 0T
D FERA,

rmtp
TIMER_ABSTIMEEE SN TV ARWERE, mitp TREND
timespectERIZHIROE B EEZIGHT 272D BEH SN E
FT(T bbb, FRERRE - EERICR Y —F LD, & Lrmtp 23
NULLOA, 550 BERIEERE SN ER A, rmtp OB ILHERHRERE
D —ATIEREINETA,

P L7346, clock_nanosleeplddr7e < THIEE L-RHAME - ZICODEE R L £, K
L7854, clock_nanosleepid-1DfEZIK L, errnolii= 7 —% R 72Dl ESNET,
LT BAREMENDH DT —OFEEHD Y A MoV Tielock_nanosleep(2)dman~<— % 2
LTLEEN,
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VAT LIy I BEOS A~ —

RKETIIL AT LEEE LD 2T ARFEHH, 2 —hL « F A ~—, ga—h)b « ¥ A ~—EEhH
DB SOWNTHHAL £,

AT LRFRIEHA

FEHELInUXD > 27 ARERIEHINE, # A ~— - DO MbF I BA~ERT 57D F A ~— &
Xy VT —2a VOEEFARDN—FT AN THEREINDIMSL LT —XT 7 Fx—D KT A
NEgte“clocksource” A =X L&A L ET,

RedHawk Cl, TSCX—RAD 7 v v 7 3%h EDORFRIFHOER AWM= 7Dl s hE T, &
— X+ Fa—=1 7+ %F 2 —4REQUIRE_TSC# L "REQUIRE_RELIABLE_TSC(# — % /LH#
AGUI LD [Processor Type & Features| JHH T7 7 & A A[HE)iL. TSCHMERK S LTV RN
—FVOEEMHEITRELS 525 2 L THLN T A EBIREEOMIE 2 RAET 5720127 7 4/ k
TTVEN L - =R VDPTHEMNI > THWET,

FICTSCIE Y v v 7 ORZEMZH EEEH7-DI28A D7 0y 7V — AR S Ed, RCIM
VAT DNICIAET B, RCIMIZ2BEH D7 0y 7 Y —A L LTHHAENET, 95 TR
X, HPETE /2 1IPMY A ~—MEH S E 7,

/sys/devices/system/clocksource/clocksourceO/current_clocksource” 7 A L & FiAHL 5 &
BRED2EHD 7 0 v 7 ) —ARERENET, echo(L)EfioTZDT7 7 AL~ r a v s
V24 EEEADLEID Y TREFEINET,

T—=havwr RIA 0 - AT a 0%, #URTSCRIMIDIZDIZBIOSA T = » 7 LTSCHIEL
< FIH L 22WEA T T — b DRt CHRIS(tsc_sync=auto [F 7 # /L R]). SRR FE R
(tsc_sync=force), BIOS%Z F = v 7 LIAMI L CWARWGEHIZFETTE b7 ay 7 Y —A L LTTSC
& IEMEIZ N (tsc_sync=check)iZ 2 Z LW AMEETT, By 7T FCPUITARL—T 4 7« &
AT ML) FRY S EIMEEZH > TRV I LIZEELTLEEY, FNHD7ZHICTSCHH
WOF = v 7 IZFIFRATRETT,

TS ORI EHAREREIC B U T HEICHEAE T S 7= DI /kernel-source/Documentation/hrtimers N @
TEAR - T7ANVERBL TSN,

a—h)L e A ~v—

7-1

Concurrentt:Dihawk s 27 A TiE, & CPUMRZFDCPU~DEIEI VAL D Y — A L LTEREh
Ba—HNW(TTARX—=R) XA ~v—%5FFoTWNET, 1DDOCPUEITNRE—H)L « XA ~—%E|
D iAF % [RIRFICALER 9 2 72 OIZBEEME TIXE N 5 OFN 0 IAAIFZ IS E100[B], ELWT AR T
oL TRESEET,

B L - B BRI —F ATRO B — I - B4 X THERECAE O 2 L3 TR
MBI LET)EFATLET,
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o top(VBILUMMDO=—TF ¢ U T ¢ Zflio CCPUEHRDOFF T — X ZINE L T

o JAHMICHA DL I H DEWHETHIZOICCPULETEITFO T n v A2 LET

o HA LT F B AEECRI LIERHIFATH O T v X &2 CPUM LR LMD FELT O
B RAEBIREIEETS

o JAHIMIZCPUR CHRITAIRER ' B ADAR/NT VAL E T

o THRBRLIVATLTuTrAY LT HRITLET

o ZOMENHATRER Yot AN DT AT Atime-of-day 2 v v 7 38 L OE T O 7
F—ZHIRAEFELET

e POSIXZ A ~=—DbDEI VALY — 2 %4 L ET

o U—FR-.abt— .7 v7 T — NRCUYLETIIHEERDT — & T 5 72 HIZ4CPUD IE
Rz R—V 7 LES

o AT Atime-of-days v v LT — NEENLDOT 4 v 7 EBEEFHLET

o YATAhHAT— YRIDANY MEILZEDVHLET, ZHIZIE YAy F Ry 7 - &
A~—-+ FIA A Ralarm)D L 7 mtRA « ¥4 ~—iieEa 5 HET

O—H) e AA—D—)LTF 4 7%, @—HNVCPU~DT 7 4 =T 4 o7t Rk
THERINTFAS S a—U o« ARy h~Da—H)L « BA—OFERERIBLEST, v —7
Ve BA=— o =T 4 U TFIEL—/L FRCPUNEE TIIRVMEELZBET L2708 R - —
NF 47 EEELET, Zhix, [V 70X A AMRE] EOPR TR L2 L D ICE D IARSE
DOEEDr—ALCPULOT 0 J T AFITOTH—I =R LOWMFEHELET, LirL, v—
HI B A<= —T N T 5 2 &IiZRedHawk LinuxiZ K ¥ BEHERYIZHRAE S B U O DREREIC
BILCRELRIFLET, ZNOLOBEILI T T L ET,

=) AA~—=FUEDOE 7 ¥ a OPTHMAT OMELZFATLET, n—hL - X f~—
N T DRBL. VLS ODDOBED - DI FATHRERRRBIZHOVT OB L £ T,

N

7u' AHEOCPURIHHEITtop(L)Rps(V)D L H e —T 4 VT Ik v ESNEST, b
D—F 4 VT 4 (Itimes(2), wait4(2), sigaction(2), acct(2)D L 9 22T AT b+ F—E AN SF]
RO LD ET,

FEAER 722 JERedHawk Linux 7 — % /UIZEWT, 7P at AOCPURIIHZIRET H7-0I2Z2nbD
—bERTa—Hh e XA ~—IKIFLFET, —J. RedHawkh —F/WiZ Za EZH T 57202 n
—H - A =—DRDOYICEDRET R R« T AT T ¢ TR ER LET, &M
TR A T T AT FEn—h s A< —NEHTH > THRE LT £7,

BAFRET e A - T T 4 7V, I—ERGUI ED TGeneral Setup) THH @
HRACCTH —F /b + Fa—=U 7 « RTA—HEHLTETOT L L bRedHawk 71— /LI
TETT, ZOEEICRT 5T~ TofF#ihracct(3)F L Chracct(7)dman<— % H M L
TLEEW,
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FCIThbnET, #->C, bLCPULODE =BV « XA ~—NEZTHDEHE, CPULD T
ANFATT DT EShETA, bLINBNTavRAE2FTT5HE—DCPUTH D5 E.
SIGXCPUL 7 TV EZETHZ LITRLTH Y /A,

AVE—=IN e FAL—DT I U Ak

setitimer(2)& L Ugetitimer(2) > A7 LA a— W I7a v AREL I “NEX A ~—" Oy T
v 7 BA—OEOFEERREICLET, HIEX A ~—I137 a2 ARFATHFOREL T T 7 U 2
vhanET, FEFA—IE, 2P — - LA TTaEARFEITLTWDLRIETT 7 U A
VETAbDEa—Y— e LU =L LULD EB L TH T ANEIT L TV DT
TIIVAYNTDLODENGFELET, (KEX A=l TT 50, V7 FAnrmtX
~EFENET, KBAA~—DF 7V A MIu—H)L « XA ~— b—F L TIrbNET,
o T, m—H)b - ZA~—NCPULTEMSTH AR, HAKHNMEESY A ~—0DbT 7 U A
FENDZLIEHVEFA, bBLINN T B ERAEZETLTWAME—DCPUTH LA, FOIR
A== TR LT T 20 A,
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MOCPU ETETHRER 7 u B ALV D TR RN & 2B T DDA e —
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0—H)N e« BA<—FPOSIXZ A ~—DIbDE A I T « V=A% L FET, & LCPUND
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~—X 7 e APEEARE/ARCPUNB B S E T,
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LEd, 2—F—F DY TBLOZA—TE 0 Y TOR BN FR— FXnET,

oy —F Vo TOELET AT XLT, Dy —T U T DONRT e~ AD L g/ NBIZ
L CGREEICT—% « b H 7 v arOfAhESERELET, XFSIZIFIERAW /OMERE % 171t
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T — 2 EHEAP| (DMAPI)

DMAPI(Data Management AP)iZ 7 — /L EBEE A R L —VEFH T 2T AHSM) & DD T 7 A /v
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ZHERALET, UTOFEOWTANZMHEHLET :
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e BVTVBZ 7 A M LTRRWTND 7 7 A Vil 7248, F_SETFL=~ > Z45/E,
arg 5l1%dHIZO_DIRECTE v M &FE L Tfentl AT A a— L& O LE T,
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Ao T DHIOITIFPOSIXFEIEINOTY T 7 2R ETHHLENH Y £1°,

7o ARmmap2)T AT LI =)L TT 7 A NDO—HEHE~ v BT L TOWBIERITF A L
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NS Z ERARETT,
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Ty BEUTINIEE =Ty b TR AOYBERAEVIIRD I EICERT DA ENEETT,
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7

e usermap/t—F NIEHDOZ —F v b T ADOT—FERE~ v LT H DI
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ik L7-usermaptéfEic iz T, 77V r—3 a > O Tusermap3) 74 77 U « A—F %
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AT .

PROCMEM_MMAP

PROCMEM_ANYONE

b LZDOA—=FRNERANT A =ZBFHTHLSE, Iproc” 7 4
v AT Ammap )Y AR — R =RV BAENE T,

H LI DI —FNAEM T A —H BB TH DA, Iproc” 7 A
Jboe AT Ammap () AR — MEIA — R AR ENEE A, 2
D — AT, usermap(3) &/proc mmap(2)DI-OMH LiterrnodfE
ZSENODEV TR SV E T,

Z DI —FNAERNT A —H L, & TDConcurrent RedHawk Linux®
H—RNVAERL T 7 A MZBWTREMB THEINZ /2> TWOET,

HLIDOH—RUBRART A—IBHEH TG, T=X U v
7 T ANRHAIY ELXFHAESICL Dopen@QPB T 5 E
Dlproc/pid/mem~ 7 A /L b /proc mmap(2) F 7= iZusermap(3) DI
CHLOEDIZZ =7y b Tuvx L LTHERAIND TREERH
DET,

b LI — RN NG A= BB THLGE, TE=2 V7 7
o ALY BifEptracex FAT SN TWAHF—F v k- 7rEAT
/proc mmap(2) % 7zifusermap@) & AT 5 Z LR AMEETY, HIZ
ptracex FATEI N F —F v |k - T rk AiF/proc mmap(2)T AT
Lo PRI AP TONI R TEL LIREETH DR H
D EF (o7 vt A ~Dptrace KA TICB T 2 2B 22 MIC OV
ptrace(2)Oman~<— T Z B L T 7ZE W),

Z DI —FNAERRNT A —HZ 1L, 4 TDConcurrent RedHawk Linux?®
=RV T 7 A MZBWTREEM THEINZ /2> THET,
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Non-Uniform Memory Access (NUMA)

AMD Opteron” A 7 2% L U (Nehalem, Sandy Bridge, vy Bridges % & To)f#r O lIntel S A 7 L CH|
FTTEEZANUMAY R — M, 7075 L0_R—=DIZE ) Y THND Z L2725 AE VBANCE
BERIET RN H Y £9,

R 2 £ Y 7 7 & A(NUMA: Non-Uniform Memory Access) & £F2 v A7 HZBWT, kv
— BB A U FEIA~D T 7 & AR 030 97, AMD Opteron (£ 72 1358 D Intel)~ /L5
a2ty e VAT AEINUMAT —F 7 7 F ¥ TT, ZAUIKCPUT v 7BERBEHDAEY - 1
VAL —{kE o TNE BT, CPUEZNICKHET D ATV X =—7 YRS RIZiE
PILTWET, CPUIZTFDI—H)L « AFY « RZA FZHBEAEVHEBENIHELS T 78R4
EMRARETT N, MOCPUIEE — BV TIEARWCPUD AE U T 78 2T 572012128 LD 4
B BE S A A BT D B D VD 9, CPU— S A DB AX10-LIC R LE T,

K10-1 NUMAY 25 5 _EDCPU/BUs D BEFR

CPUA1 CPU2
local memory local memory

1
CPU 1 L cPU2 | NN
']
CPU3 Ii CPU 4 |

CPU3 UUUL to MO devices LULU crua
local memory local memaory

AMD Opteron (7213 DIntel) > A7 A LD XA E Y ~T 7 AT 5L, 707 T ANRET
SNDHCPUL TR T T LDN—UREID B THND AF Y FHBIRFT 52 L1025 2 Lz gk
LET,

NUMA / — RiZ, 12D AF UFHEENUMA Y — KD AE D i - L CR UL SR BICFEET
AETHOCPULTAHZELAERLET, VAT ADT — FIZH —F/LIZINUMAAE Y —CPU L
AT U MEREL, CPUENUMA — FOBEZ ERT A ZER L £7, BEDNUMA

VAT A TR, ATV EICIEET D WEL S T D CPUIL D A E R STV ET,

KERMRER B L0, Tl I AMFIHENRTVWAEAEY « =YD —B/LCPULT T u s
TATEITSINDRNERDH Y £9, KENTHIINDOINUMAL V¥ —T7 = — (X, FurJ

AT T T EAOR—=URE ) Y TOENIGEHNG ) — REREETHZE, BXO, V7o
Lo TTVr—va BV E—bF - AEVA~DOT IV EABERELT 2O —P— « X—=T %
V=V RENTZ /) — RDORAFEY ~(D)BENT272ONUMA/ — K& —/L K325 2 L3 AlRET
7T
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THEADCPUT 7 A =T A ZBETHFEDDA N = AL LHMBEDLER, oD Z—
T 2= RAITa T T EAPBDTT X —I=RAT 4 v I RAEY - T/ ARl ZEETH L %
FREIC LET,

NUMAH- 78— k[ ZAMD Opteronis & QMg D Intel 7 12 & » ¥ DiHawk s 2 7 A4 1721 TFIH AT g
TT, =MD LD AEY bz THRW—EDOCPUDTZHIZNUMAY AT A E T2 Z
EMRTFRETT, AFY ZFFIZRVCPUD L 5 kit Tk, A€V - U YV —ZARLDONUMA/ — K
(B2bitE— F)ZEIV L TH, b LLIEAT Y ENUMA S — F(64bitE— RIZ AN THNCEY 4T
LNET, EHLLDF—ATH, ETCOCPUNLDAEY « T ERZVE—F -« AEY -T2
TRV FET, ZhiFe—Hh s AV R LOCPULETEITHFO S o AD A E HEREZIT T
BRLUVE—D « 77 BAERNBEELTWVWANUMA — R ETEFFOINASDOFa® ATK
BrhHzET,

TNETH—=AT 4 v 7Rl T AETORDORESER TIZH D A, RO
WCOWTIEAETHR TS Mk B2y a22BLTLEEN, AE VHEDRKEILLT ¥
—2=RT 4 I RATY - T IR AEMESD DO FECET D EMRE ROV TIE T
A RTIA2] ¥ arw#BR LTSN, THA—=2RAT 4w I RATY - 778 A%
TH—I=ZAT 4y 70 s T AIFATRREZR LTI EETHL Z LICERLTLES
AN

AEY «RY —

10-2

NUMAD R — MIAEY « R —OEEEFFEELTCWET, ThHDAEY - KU —jd=
—WP—HNZ AT B L T A7 2ERICERA SNE T, TEOX 27 NOEMBT KL AZER/]
OFEHLEZEZNOHFIZENLDONR—VIIH LA AT RRAEY « R —2ELT B0
AEY - RV —RFETLRREERH Y T, ¥ A7 2EBLOEAET F L AZEMOM SO 2
£ Y - R Y —IforkiclonetB/EHF D12 2 7 IZHEK SET,

NUMAXEY « KU —IZLUTD LB

MPOL_DEFAULT Zhit, AEVUBNFIHAARETHIHA, ATY - X—=Vida—%
Ve AU MDLBEOCPUNEIN B TOHNTZEZANT 74V MC
B ET, CHIIX AT ETLFIOFARINPEEEDAEY « KR
U—EED Y Thho LRRIERESNARY v —TF, ¥R 7 2k
AEY - ARV —E LT, b LR RDZZATEEAEY - K
MR EIN TS X AT NOEBAE Y ZEM O 7= DITHARIIIC
MPOL_DEFAULTHR U > —%FRET H I E W AFETT,

MPOL_BIND ZhiE, TOAEY - RV —BRESNHERT/ — Kv A7
BEENZ ) — RO AEVEY Y TEHIBRT DRHERKRY > —
T, N=VIHHBESNT/ — R LOREIY BT H, ~N—UE
DYUTIEANA Y FLE = R A7 TRHARWIEND /) — FTAEY
DRIAAEETH > THRBMT D AMREM DR H Y £F, ZOFEDAN—
B Y TRIENRAET 2, PaE 2B LORLT R AZEM 2L
HT5Z0F7atAeTEAL Yy RETIEH —F L DSIGKILLY
TFNMIEVETLET, ZORY —TED ) — FnH_X—UN
HOLTOHNENCELTIMDOAEY - KUY —E0 b L %L
DOREFEMZRIEL 37,

BETRXT, Fotzroa—HL - AFVIZRHDEDITIFRD
AEVEID Y TRTERIT HME—DIIEL, v 7 ACPUETZIT
[F UNUMA /) — RNIZTFET AL THCPUE v h~CPUT 7 4 =T
4 EMPOL_BINDAR Y > —Dli R ETDHI & T,
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MPOL_PREFERRED Z DAY v —THIV U TOLEDIBLEIND(H—D) /) — FEFREL
FT, D—FNVEIBRINZZD /) — Kb _X—TEDETLH L
L. B3I /— FiRAE ) REOREIMD ) — FEEH LE
ﬁ‘o

MPOL_INTERLEAVE Z ORI v —iF/ — KA ZIZHEINT /) — F~DEIN Y TH(Z7
7R v FRO)REIITWEY, ZHUTEBZEO D Y ([
ez ik LET, 2RMICT 272012, A€ VU SEEZFYS K
ELTHDLERDY ET,

Z—P—ZEHR—VE Y B TIIMZ T, H—F/b « AEVED Y THEROLL b EBEETH
BATDHEATEERAEY « R —ICLVRESNET, LL, &ETOHT—FL - RX—TH|
DU TCHRBEDOX AT DAEY « R —IZHI SN TNWDE DI TIEd Y /A, FlZIE,
DMABMODT=DIZ AT I ZEID Y TEHFEEDT NA R« RTANZ, T84 ZADINOIZFET D
=K, b LIFEZDNORRIZEHRBIEWV — R AV 2DV ICEI Y Y TET,

BEATONIN—=VE) Y TUIF R DAEY - R —OEFICHBISNEEA, Bl2IE, 2
DODCPUEHH LIZY AT HAZBWTCPULE / — RBRLHLUZHIG L TWD D EREL £ T :

B A7 WCPUT 7 4 =T 4 BOX1D>AE Y « AR 2 —2MPOL_DEFAULTCCPUO LT LIE
5L DEFEITLTWBIRIL T, £D%, TDOCPUT 7 4 =T 4 730x2, AEFY « R Y T —N
J— R~ A7 ER0X2DOMPOL_BIND~EE T 25 &, KIKZ—HED ¥ A 7 HCPUL L THELT
ERBLES X A7 IR L CHa—INCHDEEDT RLAEMNOR—T L7 £9,

UTo®7 v a Y TNUMAEEO IO ORI FTHE/R Y AT &« =B R, T4 77 JlHEE, =
—F 4 VT LI L ET,

NUMAZ—H— o« f U F—T =2 —R

shield(1)=~ > RIINUMA/ — K « XEY « —)LF 4 V7 OB L OMATICERT 5 2
EWAHRETT, run(Q)a <y NIZFETHICZ A7 OAEY) « RU —%2FEETDHH L ITEES
202, HELEZTrERAL LUIA LY FOZENUMA/ — RAR—Y D2 —H— « X—T8f
ZFRT LI T S Z L AAHETT, shmeonfig(L)ITZdeAE A & U fE O 7= DI+ 5
Z L WHERETT,

TATTUHRE, VAT A - Y= R, O —FT 4 VT 47 7 A )b E T-NUMAFIENF]
FATEE T,

Z DOV IR— FOFENILIEDO® 7 Vg TR L 9,
AEY s U—NVRENE/—F

shield(1)22~ > RiZAEY « =L FENTENUMA ) — REAERRT B 720 i+ 25 2 &30
HETT,

NUMA/ — KD A E U R —/L RENTZH, > —/LV K&z /) — F ETEITT 7201280 A
FHERTWARNT FY r—y g gt sa—WP— =3 — L FENE ) — FOAET D
HNABENESND7ZDIZVE—b - XY - TV RAEFIFEY £, FEEC—LVFENRE—F
WEIDT o7 7T r—va BT A —Y— « X=UF TV RENT  — RO RAEY
N~BEI SINET, NUMA — RBERAICAEY « — L RSN, ¥ A7 OCPUT 7 4 =T
S IMEIEEESN DI, BUELIOLLEDOAEY « o — /L RENTZNUMA/ — RS SNz AT
ATZO [ N—2Fg) ZABNICIATEINET, AEY « =T ¢ U 7ICBET 2722
1Z. memory_shielding(7)®man<*—YZZM L T 72 &0,
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shieldD72DDLUTDOFF L g vid. AEFY « =T 47 « B R— NOFL, BE, aw
ETAHOICEHINET

--mem=MEMSHIELD, -m MEMSHIELD

MEMSHIELD AEY =T 4T BR— FOEER, BR, BeeE 572
DIZENETNOD, 1, qDOWTIEIRELET,

Fd7varily LiF-cA Ty afExn<w/LF - J— KNUMAY 2T ATl & D shield
I, AFEY - =L RENTWDHCPUZERRLET, cpul)m2~ > R ELAEY - —L K
Eh7zCPUZFRLET,

NUMA/ — K& AFEY « =L KT 5720322058030 £7

o AEY + —AF 2/« HH— F&shield-mlavr FICEDAECT HZHERH Y F
7

e [FIUNUMA — K LIZfFET 22 THCPUIEshield -pt L < Idshield -ad EH 5002 8 Y
TatA e =)L RTHLERBY T, run(l)a~ 2 RO-Mc A7V 3 VIEV AT LD
NUMA/ — R EDOCPU% R A 7= DI 5 Z L N A[RE T,

IINHD2OD AT v FIE—FEIC b L IHEBIZshieldZFEONM L CER 35 Z E 23 R[E T,
FEMiEshield()Pman<—Y BB L TL EE W,

WKEDONRT =< ADTDIZLLFOFIAIHE D Z L2 HERELE5

o BHNCAEY « —/L RENTZNUMA S — REERR L, F D%,
o ZTD/)—FRETUTNHAL TV r—a T 7

DL O 4]1Z4CPU-Dual Core> 25 A FTOELWFRIEZ R LUET

shield -m1-p 2,3
run -b 2,3 rt-app &

HHEENTZECAT L - FATTY - TFRA IR EFERT —F « X—=T O L5 )FAHY
HAR—UNR o BV T ENEL DI AT NPLT 78 ATHIENARETH LD, ZhbHDS
—VNY A MROCPUL L IXT B ANGFET D/ — REIZRR D/ — RWNICIFET 25
B, INEON=VIFu—UNUMA — FOAEVICER(RICT AT T 4T 4 R LT
WHMITENRGOAFE a—)ENET, ZNEREB—EBYATLAOVE—F - AEY - T
AR EWS LET,

numapgs() ¥ /proc/pid/inuma_mapsiZHE 7 1 & A OEM S 2 _— D % (FFIET 5 & X 12) I
BT 5 - L SAHETY,

OV R—RNEWIIT 77473500, ERITFERTERT L0 — RV ~flAAT 2
EMRATEETT, IS —10-170 TR 2ZHRL T 7Z a8, =V OFTHIEICH
95 WIZEEANIE. page_replication(7)®man<—T 2B L TLZE W,
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AEY « =NV REFUTRT—RTTTL YT e R=Y

FVTalr—h IT77 47 e NX=T PR — NOWEIZONWTIL, MEFD (757 47 2
BYIAR] B g E2BRLTLLEEN,

NVIDIAZ 5 7 ¢ v 7 J1— R ENUMAY A7 A ETlE, V= AT 4 LV TRERD S AT L« AE
Vo—fELTTVTar—h 777 4v7 « A=V EEEONUMA / — RITERICHRET
DI EMNARETT, /J—KNAEY « =V RENERHI TV Tar—h - 777 407 « R_—
DIFFEAEY =LK J— RICHBBNCHEID B TINBRN T EIZER LTSI,

FUVTalr—h - TTT7 47« X=U, AGBERLUTOT FLAIZENMIZATY o4
TONUMA/ — R TA v & — ) —T7 R I W HRpNcE v B CTohnEd, XeXorgd & 5727
TI4 T T TV = a 3TN0 T RVRERNIZZ 77 4 v 7 « X=V vy BV
7. o T, BTV AT ANOELXIENUMA Y — RBIZJEN 2727 T 7 4 v 7D~y BT
EERELET, INLO~v L TIR T T T4l T T U= a N FETLTVND & EIZI0
DEDIZa Yl « B ENHT0, ZHHD_NR—I I —F)LDAEY « —)L R« $R— |
W7o~y 7T ERIET7)—SNDZ 83, o TINLDOwy B TDED L S BENC K
LHR—UBETHREINET,

AEY « =L FNUMA / — RO —# L L THEDNUMA — K - &y h~F U 7o —
Ne 757497 « X=VEEEICEY bT57H, LTOFRIEEZRAZENTEET

1. E®TOTT7 4 v 7 BEREXIXorg) &1 1k, VAT AEXBEEED 72\ e b K& Z2initdORFE3(Z
YLARANSBATLET,

2. o= RICEVIDLLEDONUMA — REZAEY « —)L K,

3. graphics-memory>—7 4 VT 4 ZfliosTRTDI T T 4 v « X=V%MHELET, 7
Mz Tikgraphics-memory(L)Oman<— Y 2B L T 72 &0,

4. TIFT7 4w e R_R=TVEEN Y TELENUMA S — RIZBT 507 TH1ODCPUZ & oA o
Z—1) —7 +« AFY « RY > —T¥=/(bash, ksh, )& /ER L £,

5. graphics-memory>2—7 4 VT 4 B> CHETD ) — NI T T4 w7 « X—=TaFEH
DECTLETS,

6. init5(7 > LNABANED, b L IIAET HIXHEEEEFES LET,
il

LT oL, 4>ONUMA — K, 16CPU-Quad Core® > A7 LADEMD / — RKIZAEY » v—
VR J—=REERLET, ZOBDTTT7 47 « X=UF22DIEAEY - —/L KNUMA
J— R/ — FLEDQITER > TWET, ZOFITIEZ, /—F3DAEVIT4GBEER LV & ki
MELTEY, -oT, /—R3OHIZTITalr—h7T77 497 « X=VIFHE LN
LIZER LTSN,

1. &TCOTI77 4 v I#iEEEIELET, £BTOXT T r—ra v, X Xorga kT LET,
BIzIE, Vv—bhTrZ A TLTinit3(7 > L) ~BITLET,

# init 3
2. WD) —FREAEY - — /L FL, WKEHRLET :

# lusr/bin/shield -m1-a 0-3 -c
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CPUID irqgs ltmrs procs mem
0 yes yes yes yes
1 yes yes yes yes
2 yes yes yes yes
3 yes yes yes yes
4 no no no no
5 no no no no
6 no no no no
7 no no no no
8 no no no no
9 no no no no

10 no no no no
11 no no no no
12 no no no no
13 no no no no
14 no no no no
15 no no no no

3. FITmr—b e TTT 4yl e R=URERLET

# graphics-memory -U

Pre—allocated graphics memory: 0 pages
Total allocated graphics memory: 0 pages
Graphics memory in use: 0 pages
Maximum graphics memory used: 0 pages

Node 0 Node 1 Node 2 Node 3

Preal: 0 0 0 0
Total: 0 0 0 0
InUse: 0 0 0 0
Max: 0 0 0 0
Remote NUMA node page usage statics:
Free: 0 0 0 0
Alloc: 0 0 0 0

4. = FLBLOY — FAC~— V&80 5 TETT -

# graphics-memory —n 1 —p 5120 —n 2 —p 5120

Pre-allocated graphics memory: 10240 pages
Total allocated graphics memory: 10240 pages
Graphics memory in use: 0 pages
Maximum graphics memory used: 0 pages

Node 0 Node 1 Node 2 Node 3

Preal: 0 5120 5120 0
Total: 0 5120 5120 0
InUse: 0 0 0 0
Max: 0 0 0 0
Remote NUMA node page usage statics:
Free: 0 0 0 0
Alloc: 0 0 0 0
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5. nvidiay—EAZHEE L, X2HEEEEZIZints~RED £9

# service nvidia start
# init5
RedHawk 7 — % /L1Z, PREALLOC_GRAPHICS PAGESIZHHIC = /34 )L STl & 501
L, BBV 70— NENDTTT7 497 « X=UDONRy Ty « F—IHOVHBTond

R—UR AR EFT H -0 ICpregraph_pgs=numpages” — b « /XT A —Z &Aoo TEEIT S 2
L AAHETT,

HDHUME, RedHawk I —Fid, 'V 7alr—h 75374y « X=U DY R— & FERICHE
T DH7-HiZno_pregraph_pgs” — k « /T A —X EHEWEENT 5 Z £ BN AEETT,
no_pregraph_pgsidpregraph_pgs X VB35 Z L 2EE L T2 &0,

run()ZFH L7ZNUMAYFR— (7 ek 2H)

run(l)®“mempolicy” 47> a ik, BET HIERERRTHLET TR, FTL LS LT57
0 AZH A7 BENUMAAEY « RY =2 MET D0 AT 5 2 LN TT,

B
run [OPTIONS] COMMAND [ARGS]

“mempolicy” [ZF|f AIAEZ2OPTIONS D1>TLU FOEXNH Y £9 ¢

--mempolicy=MEMPOLICY_SPECIFIER
-M MEMPOLICY_SPECIFIER

runfiﬁéﬂf_ﬂﬂif@fﬂﬂzziﬁ IA Ly R&feE$ % PROCESS/THREAD_SPECIFIER 1%,

EREnNL S ET257 a2 EEL 5 %2 Zmempolicyd 7' v a VEMBHTHZ LIXTEE
A,

MEMPOLICY_SPECIFIER (ZLL FD1ODH A EHET, FXITLDORYDL=—2 I LFITE
B35 Z EAAEETT, list 1Eh >~ XY U R b FE 7 IZCPUDHIFH T3 (] : “0,2-4,67),
“active” FE72I1L “boot” IIETCHOT /T 4 7T utkyYERIT—F - TukyhEEhEh
FBETAHLEODIEATEZZENARETT, A7 a DT 4 VF[IEY A FOEETTA,
“active” CIIHREERFHH TE EHA,

NUMAR B ZN 72> AT JZEBWTIE, bias(-b) L U'mempolicy?®bind L interleaved 7"+ g v~
DOlistDERIID Y LR 2EMERLZTMITET, ZONUMADOHIERBEELNFHEND
%4 . bias(-b)F L Umempolicy® V) 2 MI EH B H A S L < ITEPIEORTIZHGE S 5 “n”, “C”,
“COXFEFFOLENDHY . ZORFTIEITUTOEREEHRET ¢

n[nodeid]
LRS84 5" n"OEIINUMAD / — RIDE 721% / — RIDO#FH E 220 . =
DFEFLIE [FEE L7ZNUMA — RNDOLETOHOCPU) #EWRLET, fi:
run =M n=n0,n2-3 ...
Clcpu]

AT DYeES 27CDfElZCPU IDE 72 1ZCPU IDOFPH & 7220 . Z oFIE: 45
E L7=CPUIZINZ R UNUMA ) — RINIZH 52 THCPU) 2R LET, #i:

run -M i=C2,C4-5,n2 ...
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clcpu]

PATF D44 57c”OfEIXCPU IDE 72 1XCPU IDDO#HIPH & 72 0 £3, i :

run —mempolicy bind=c0-1,n3 ...

F47C % HMEMPOLICY_SPECIFIER

[~]list
blind]=list

b[ind]

0 — A0 Blist NOCPUD AE Y iV MPOL_BINDAE Y « &RY v —%A{f
STEEINEZT 0 /T L EFTLET,

a— B b--biasA 7 v a VTHRE S ILIZCPUD A E U 2l
CPUMPOL_BINDAE Y + RY v —Zffio THRESINTT 0 T L2 FTLE
T —biasA 7T a VIFFETT LI TERBL NI ORI ZIEET 2HLEDH D
71/ ADOCPURER L ET,

i[nterleave]=[~]list

p[referred]=

p[referred]

d[efault]

n[odes]

v[iew]

1 —hBlist NOCPUD A E U Z iV MPOL_INTERLEAVEAE U « R Y &
—E o THRESN-T /S L EFTLET,

cpu

0 — Vb B—OFE SN CPUDE A %% (), MPOL_PREFERRED A &
V- R —%flioTHESN T 0 T 2%2FITLET,

BINX 7= AEVIE, (Clocal’ E W X4 CTHRY —"7T)EIV ¥ TEBALAT HCPUL
Gt/ — N EICEN. MPOL_PREFERRED % A 7 Z{ANUMA X E Y « RV v
—WCTHESNLE T v VT LERITLET,

MPOL_DEFAULT X EY -« KU v —%ffio THREShIT 0/ T Ak ETLE
T CHEBEEOAEY - KU —TF,

B —REDR—%)« 2FEY LBEDZEE AE Y IZNAZTEHNUMA S — R
GENAHCPULZHETRLET, runDZDOFERH L THESNAMO AT 9
LT T T HIHY FHA,

BREOTeEADAEY « R —REEZFZRLET, un®O ZOMERH LT
BEShAthoAT a7 e s 8ibh 84,

VAT AU Eoe = - AF VAR LCPUE G T, 25 DOCPUILY AT AL I
FUryFrbErFRT/ = NZEIVYTONET, /—F~FID Y ToORETR, T HITERE
Er—hn s ARV EZFALTELT, BiCEaET2H04Tonl/ —K~DAEY - 77
TREEC)ER =T« AEY - T EAMTONET, ZOX A T O T T, v[iew]D

HAFa—h1

c AEVEEERVENUMA Y — R EOCPU%E KR 5 1BMD“NoMemCpus” %)

Ea A ET, NUMASHS I —R V&2 f T 234 CPUIC AE Y « BV 2 — L AIAE NI #E

< )F e J—FK

Rz > TV HNN— Ry =27 HHRLET,

- VAT Ak TC--mappings/-mA 7Y g UL E TrunEfRET D &

PROCESS/THREAD SPECIFIER BlHUIZ LV EE SN v A EZITA L Y RO Z DENUMA
)= RDa—H— e vy F R=TEFIRLET, ZOFT T 3 UIFFEITHEIZ  command’
INTA—REFHTHZENTEEREA,
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rundIENOA 7> 3 2O T, run()Oman<— Y 7213458 lruna~r K] 7 v a v
AL TIEE0,

H Lnumactl(8)3 v A7 A ETHAFEETH LG, NUMARAEY « R —2BRETH20
WAEHT 5 Z B FRETY,

shmconfig(1)Z#|H L7ZNUMAY R — k (3EF A & U 555 H)

NUMAZR U > —(X*mempolicy” A7 = 12 & Y shmeonfig(L)ZHEH L THLWIE AE Y 5
WaBIO Y TOERIIRFORA ATV FEIRALET T2 ENAHETT,

MR

lusr/bin/shmconfig -M MEMPOLICY [-s SIZE] [-g GROUP] [-m MODE] [-u USER]
[-o offset] [-S] [-T] {key | -t FNAME}

“mempolicy” 47 a AFUTOERDBH D £7 ¢

--mempolicy=MEMPOLICY
-M MEMPOLICY

MEMPOLICY [ZLLFDLoDHEEHET, KAIXZDORYDL=— 7 RILTFITEMT H 2 &M
AIHETY, LIST iZh v~ U 2 N FE2IXCPUDHIFH T3 (# : “0,2-4,67), “active” imi
“boot” IZETDT VT 477y P EidrT—b - 7k NENEET LD
AT ZEMARETY, A7 a DT A MK [-)IE) A FOEETT A, “active” TITA /E%
ERTE EEA,

K —RIZHEENTWDHCPU, &/ — RO F—F VB IOFIHRERZEZ AT 2 R57D
run -M nodes &8 L £,

[~]LIST

b[ind]=LIST
2 —7 VD> BLIST NOCPUD A E Y A WFRE S 4172 fEil A MPOL_BIND £ £
U e R —IZFELET,

i[nterleave]=[~]LIST
72— D BLIST NOCPUD A E Y &R IE X7z fEil &
MPOL_INTERLEAVEAE VU « KU > —IZHELET,

p[referred]=CPU
0 — b E—ORE S NIZCPUDE 2RO, 5 S - fEik %
MPOL_PREFERREDAE VU « RV I —IZRE L T,

p[referred]
IR SN ATV, Clocal’ HV Y TRY —T)E 0 Y4 CTA2BAMBT HCPULE
Gt/ — N RIZEML, HBE S 7258k A MPOL_PREFERRED NUMA A E Y -
R —IZRELET,

d[efault]
FEE S N7 AMPOL_DEFAULTAEY « RU —&@ELE T, T3t
EETT,

v[iew]

FE LB OBIED AEY « KU V—REEFRRLET,
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mempolicy4 7" > a  CHEMFRRZBMOF T v a VTN £9 ¢

--size=SIZE
-s SIZE
IOV A X% A FTHRELET,
--offset OFFSET
-0 OFFSET
B OO LN DOF 7'y N A NTHRELET, ZOMEIE—UH
A RXDRELEA~Y EFonET, blsA T varbiESNELA.
offset+size DG EFHMEITFEIRDOEF A XL T THLILENRH Y £97,
--user=USER
-u USER
HAEVEBOFAEEDO R /A A ERELET,
--group=GROUP

-g GROUP
EIRAD T N—T" « 7 7 B ZANFHEAFRRR I N—T OLERELET,

--mode=MODE

-m MODE
HEHEAEVHEEA~DOT 7 EAZERT L —I v a0ty NERELE
T, N= v varERETHOICSEREFHTAILERSH Y I (EEEM
130644),

--strict

-S
EIMOFHPANON— U PEESNTBEEEA SN THAAEY - R v—&—
BELAWESIF=T—2 M LET,

--touch

T

PN DK R —U~Bfi(FE A0 ) S, B AE) - RV o—%WA L E
T, BEEMETIE, 77V —a RN ib OIS LOR—UNEID STz
R=VDEEST 7B AT LR Y v —RlEA SN E T,
key AIEUTIHEA A€ ) RO 2 —FEYGRA T2 ER LET, O3 E I3BEFEO 7
7 AN EBRT HIEEN R SZLOEL L L ARETT, NSAENRHEE DR, Ftok(key,0)
IZshmget)FFOH L Dkey R T A —& L LTHERINET,
—-tmpfs=FNAME / -t FNAME (ZkeyD b 0 Ztmpfs 7 7 A VS AT LD T 7 A M4 HFRET H T
WITHHT 5 Z ENFRTYT, -u,-g, MmF 7L a NI ZOERD T 7 A NV EIEERE EITE
BT D7D T 52 ERAEETT,

shmconfigfthd 47 > a2 A2 TiE, manX— T £/ F3FEAD shmeonfig= <> N &7
varaEBZRLTIEIN,

b Lnumactl(8)73 s 27 A L TR TR CTH LB A, TN HENUMAAEY « KU o —&i#
ET DAY 5 2 EBARETT,

VAT ha—)

UTDYAT A« —E R« a—LRRHAETT, numaif.h~y X — -+ 77 A T2 nbHn
THOMOHLEITI EE A VI —RTDMERH D Z LICERELTLEEN,
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/ — F#EEHE

set_mempolicy(2)

get_mempolicy(2)

mbind(2)

move_pages(2)

Non-Uniform Memory Access (NUMA)

BEOT v ACHA A7 BEKAETY - R —Z2RELET

BAEOT v AEIEATY - T RLADATY « RY o —5HE
L%

FHEAEY 2G0T FUAZEMORERAICRY o —&2HRELET

TaEAONR—T -ty hERRAOINUMA — R~BEI L ET

fusr/lib64/libnuma.soZ A 77 Uix, NUMARHGDHHR T 0 7 I3 I 07 A v 2 —T = —R
FRHELET, THENUMAXEY - KU —X /) — &2V R— T 5—F L Ofkx afl
M, BIOEBEZ2ENUMAY ZF A« —E R « a— L& EHT57-00~b0 DA % —
T2 —AEEGEHRET, FMIOWVTIZnuma@)DOmant—Y 2B L T E &,

BB 7 7 A NVBLIP2—T 4 VT ¢

DBt 7 v a Tk, NUMA/ — RICBET 2 EMEFRT D OIEHFRER 7 7 A L0

=7 4 U T 412D T

ML ET,

NUMA 1 — R VN THEN T B, % 7 — Rid/sys/devices/system/node/node# 77
L7 RVROT 7 AMERE Y PEFIALET@ 1/ — FES, #1:0,1,2.), ZO¥VTF 4
L7 RUNOW DD 7 7 A VELLIFIZEEE L E T,

cpumap

cpulist

numastat

meminfo

distance

Cpu#

ZD/— FROCPUDLIGERE Yy v~y TR LET, #:
> cat /sys/devices/system/node/node3/cpumap
08

2D/ —RNOCPUDY A MEERLET, f:
> cat cpulist
4-7

J— ROhitmissfigHEx &~ LE T, FRSND T 4 —/L FOFH
IZOWTIERDEZ > a 2R LTSN,

J— FOfa g A Y GHEZ FoR LET(ZE S, ERER, A1
g—, BAEVOGIHEEHET),

O—Hh)L s J—Rn6% /) —FOAEY OFEMAFRRLET, “107
DEIZAFI N —BLTHD I LER L, “20°DEIZAE Y,
B ZXBEN T2 1D DA IR —F v 2 NVE A R LE T,

J— RIZE#EAT SN TWDHCPUTANNA R« 77 A LT, ] :
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$ Is -l /sys/devices/system/node/node3/cpu3
Irwxrwxrwx 1 root root O jan 21 03:01 cpu3
->_./../../._/devices/system/cpu/cpu3

2o TENER—T D — FID

10-12

BELETovAE ALy FICHES Yy BV 7 ENTVDEER—=TYDNUMA Y/ — RIDIZ LY
numapgs(DIiZHA2FRTLET, -ad 7 a v E2EELRWVEY, WHEAEY - =Vl y
BT ENTWAGETEH I LET,

X
numapgs [OPTIONS]
OPTIONS IZLL T D LY

--pid=pid, -p pid
7t AIDEZIZAL Y RIDDOT KLU AEBNEREINET,

--start=saddr, -s saddr
FREIND~ v B 7 OFHEFHIRT 5725, Z Osaddr 168D RAET K1 &
BRIy B 7ENTWS ) — FIDIZFRENER A, b L--endNEE
ENTWARWES, saddr 7267 FLAZEROREEZE TOLETD /) — RIDZ
MU MEFRINET,

--end=eaddr, -e eaddr
FREIND~ v BT ORBEEFIRT 5720, Z Deaddr 168EDAIET K12
ULz y B 7 ENT0W5 / — FIDIEERENEE A, b L-start M e
SNTWARWES, 7 R RZER O EE) Headdr-1F TOL2TO / — RIDT >~
MU MFREINET,

--all, -a
WME AT ~OEN e~ B T EELTHD ZNLDOEFTET TR, 7o
TADT RUVANOEEMET RV AR « XR=VORFEFRRrLET, HAIOEY
FROFE= Yy B 7SR TORWEGITE I2IX/0Z%ER~ v B 7D L 5 ) AE
Ve A7 V=20 bD~vo B 72K LET, ZOF TV a I3FEE LM
NDOETDHOR—=T DT &2 TR B 7=dll--start £ 7213--end & —FEIEHT S
ZEFRETT,

--version, -v

numapgsDBFEDNN—T 3 2R R LTHRT LET,

--help, -h
FIRERER AT a v 2R T LTKRTLET,

BN T A T KSEDI0EE D ) — RIDfE % & A £,

H L(mlock(2)E7=iEmlockall(2)# B L O)HfEa v 7 S TWHH4E, “L” BNUMA/ — RID
EOEMICERENET, b LRX—UPRBEERENTWIHA(AEY - = R&Enk/
— k] ZBRLTLLEEW), “R” ’NUMA/ — RIDIEOAMICER SN ET,

LTI, 45/ — FIDEOBEOLA R & B Y mlockallQZHWETOX—TRr v 7 Shiz7'nm
2 DOnumapgsti IO TN OB, BRI UIFENLSGO  — FIDIEOBEICR
TRINET,



kdb#A&R— k

Non-Uniform Memory Access (NUMA)

3a9b000000-3a9b12b000 r-xp /1ib64/tls/libc-2.3.4_so
3a9b000000: OL OL OL OL OL OL OL oL
3a9b008000: OL OL OL OL OL OL OL OLR
3a9b010000: OL OL OL OL OL OL OL OL

pagemap(1)~—7 4 VT 4 I ESN-T v 2D T LU AZERICBE~Y vy B &R TW5
KEAN—=TYDONUMA/ — RIDHLERLET, FIZwy B 7 EINTNDEEA—DICBET Bk~ 72
N—= e T THERRLET, H

# pagemap —p $$ -s 0x400000 —e 0x404000

00400000-0055b000
0x400000: pfn:
0x402000: pfn:
0x403000: pfn:

default r-xp /bin/ksh93

0x37dcfb node: 1 mapcnt:
0x39ece8 node: 0 mapcnt:
0x36¢52e node: 2 mapcnt:

3 flags: ref uptd Iru act map dsk
3 flags: ref uptd Iru act map dsk
3 flags: ref uptd Iru act map dsk

W DMDR—T « T T T T — PN R o TV A EICOARREN D FITHEE
LTL7Z &, iz oW Tlidpagemap(l)Oman<— Y 22 L T 72 &0,

numastatzF|H L 72 NUMARR Zh/ B 2+l

numastatiZ£T? / — Rd/sys/devices/system/node/node#t/numastat 7 7 A /L)> B IEH & #i

ATHAZ VTS RTT,
$ numastat

numa_hit
numa_miss
numa_foreign
interleave_hit
local_node
other_node

numa_hit

numa_miss

numa_foreign

interleave_hit

local _node

other_node

node 3 node 2 node 1 node 0
43674 64884 79038 81643
0 0 0 0
0 0 0 0
7840 5885 4975 7015
37923 59861 75202 76404
5751 5023 3836 5239

IO/ = RRTIThN ATV EID L TR LK

IO/ —RTITH 2 ERHKRT, Rbvictho ) — R~FY Y=
AEVEY Y ToHK

> ) — R TAEVEID B TTERL, RbicZo /) —FhbHE
DETHNTZEIY Y TOHK

IO/ = RTITbieA =0 —7 « AEURIO Y TR L

B—H s )= RinbAThniz AE VEID Y TOHK

FEua—Hhn e J—=F~fTo=AEVEID L TOH

LFoOkdbz<= 2 RANUMAZ PR — b 2720IBMNMEIIEESNE Lz, ZOBEMOYR
— MIH—FVBNUMAYT R — FERE L TR SR TBEND Z LICEBELTLES

Uy,

task

mempolicy & il_next¥ A 7 &R 7 4 —/ &M THAOLET
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pgdat [node_id] fBELIZ, — ROy —r U A R, FiziZnode i3 5 E SNARWEE
T —20% 72— RKLET

H—FN e FER R« RO

10-14

RedHawk Linux i —%/LiZ, FNUMA/ — RO I —/L « TF 2 b B L OGEAE Y BHHTF —
S N=VOEREYR— P LTOES, ZOBRIE, - RSB LOHARY EHT— X
ME—HNANEE ) — RAT I ERATAZLICL S TUATARED ) — REOAEY - N5 7
PN = 1ok R (e SV SR

7L B/l FRedHawk Linux 1 — /L&l TWHEE, HEI—%/L « TF 2 MBI OEMICH
— RENFZHI—F/ s BV a2—/b « TF A FOWFIZHBMIHEE ) — RKONUMAY AT A2
BllshEd,

TV R— FEHIET 22000 —FAMERA T a VINFEELET  A—FL - TX X OB
2 A %hE L OHEL)ZT 5 CONFIG_KTEXT _REPLICATION, B LU —%/LVEEET & 2 MERL
AN LT EEORETH—FL « TP 2—/L - TF X FOEREZED T 22T IEHT 5
= & N T[HEZRCONFIG_KMOD _REPLICATION, 7'— RERICH —%/V « TF 2 MERYR— + %
N T D= DIZ20DgrubA 7 v a BB IVE Lz, FEMIC OV TIEAA—210-170 TH

Kl ST IEEN,

ktrinfo(L)=—5 1 V5 41X, H—F/ « TF X b OEBIEROFE 7 — % 2FR=T 512 H10F)
FIATHE T,

F 7 a i LTktrinfoSIFOE SN EA. VAT ARDOETONUMA J — ROERUE R %
FoRLET, nA 7Y a dH - — RICHEAEHIRT 2720 H9T 52 AT, /—
R1OEHAE T RT B2 LLFIRLET

> ktrinfo —nl

Node 1 Text Translations

virtual_address physical_address size
fEFFFEFF81000000—FFFFFFFF81IFFFff 0000000236a00000-0000000236bf ffff 2048 kB
FEFFFEFF81200000—FFFFFFFF813F T 0000000236400000-00000002365F Ffff 2048 kB
fEFFFEFF81400000—FFFFFFFF81469fff 0000000236600000-0000000236669fff 424 kB
Node 1 Read-only Data Translations

virtual_address physical_address size
FEFFFELF81600000—FFFFFFFF817L T 0000000236000000-00000002361 T 2048 kB
fEFFFEFF81800000—FFFFFFFF81852fff 0000000236200000-0000000236252fff 332 kB
Node 1 statistics

total_repli_pages 17676 kB
repli_resident_pages 6900 kB
repli_module_pages 10740 kB
repli_module_pgtbls 36 kB
page_alloc_failures 0
pagetbl_alloc_failures 0

FROENE, = FUIHTHEI—FN - TH AL EI =GR EHT — X O/ 7O
B — R ARAR Y RUADLYIRT R A~OEREIZHENT, /— FITHEBIOEY 2 —b
DEFUMFHENTWH AT Y OBEEZRLTLET, HED2ODF Y Y TERKEAA— - T
H—lL, H—F s BV a— AN — REINFERFHTR—UR ) — RINEFIZE D B CTERh
STEHEICE S OEE 2 £9,

ktrinfo()=—7 4 V7 41X, -mA 7> a iV EY 2 —VEMNTHK ) — NicEfRl s n=€Y
2 — VEMOEZFRTIOIERTLZ L BARETT, mA 7Y a U o—H %L TIC
ALET



Non-Uniform Memory Access (NUMA)

> ktrinfo -m

Module Text_RO_sz Node0 Nodel Node2 Node3
sr_mod 16384 16384 16384 16384 -
cdrom 28672 28672 28672 28672 -
sd_mod 32768 32768 32768 - 32768
crce_tl10dif 8192 8192 8192 - 8192
cre32c_intel 8192 8192 8192 8192 -
aesni_intel 36864 36864 36864 36864 -
cryptd 8192 8192 8192 8192 -
aes_x86_64 12288 12288 12288 12288 -
aes_generic 32768 32768 32768 32768 -
ahci 20480 20480 20480 20480 -
igh 102400 102400 102400 - 102400
dca 8192 8192 8192 - 8192
megaraid_sas 49152 49152 - 49152 49152
button 8192 8192 8192 - 8192
dm_mirror 16384 16384 - 16384 16384
dm_region_hash 8192 8192 8192 8192
dm_log 8192 8192 - 8192 8192
dm_mod 49152 49152 49152 49152 -

2% H DO¥(Text_RO_sz)id, KFEV 2—/LHNOT X R bk EFHARY FEHT—Z D&Y A &K
NA FTRIBLTHET, node#TIXBIER — FENTZHET Y 22— D%/ — RIZHEEEIZHY

BTHNZKAL MREERLET, /— FOKAA FOY A X3Text_RO_szOERIETH 55
B THEEYa—ARNa— FENEFHD ) — RIZBWTR—=URIEFICE D Y Tohiholz
ZEERLET,

EERE""I. I—F c BV a2 — LBV AT LADIEND ) — RIZEREN HENHIOIEE D
= RIZEIZeE — RENTZZ L E2RT 2 EICHERL TR,

H—RI e TV a—)L « R—TDEHE|Y YT

H—=F) « T a— MTEEMOMEL 2 ETONUMA/ — Ricr— FanERshE1,
LL, /— RHRDOAEY DEEFEENNIWGE, HRINLGEV2—L « TF R | EFAR
WHEAF—ZE2RETALZDODED ) — RAD_X—E ) Y13k T 55N H 0 4, =
TUET AT NEEHFICHET A ARERH D —FH, VAT ABNEER L, BRAx RV AT LOT 7T
AT ANBECT 7T 4 TN o 2B — )b« BV a— i n— K&, FIFAREZRZE & £
U BDIRL o T2 RRICRAET D REEMENENLL EIZH 0 77,

1O EDA_R—=INR—=VERIT ) — RIZEID Y TH 2 ERHRARWES, Y 2 — LRI
n—REN7 ) = FEOR=IIINERATY » J— FEOFERET FLRAGEOZDIHH SN
F9,

H—FN « TV 2—/b « X=VEY L TCURMLTZBE, Ay E—IURar Y=L kD
Ivar/log/messages” 7 A VI I SvET, fi -

Kernel text replication: nvidia module page alloc
failure(s) in node 1: no space

ERO A vE—21F ) — Fl1EDnvidiakoDh—x/L « £V 22—/« THF A MBI OHAILY 5L
BT — % ORIV B IR B2 TOX—=U BN HHARER AT ORRBIZLVERTE M- 2 L%
%Lij‘o

J—FR1ETOI—3)b « Y 2= VERPIZRRLER—VB I OR—Y - T —T)VE| ) 4
OEHELTDOa~y FTERRTDHIENHRETT ¢
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# ktrinfo —nl | grep failures
page_alloc_failures 68
pagetbl_alloc_failures 4

J— Rl BRI ZZEOEREOREICKT DnvidiakoEY 2 —/LOT F A b B LA
D EHT— % (Text_RO_sz)DAFHIUTDa~y RTERTDL I ENARETT N, FREND
EIZKAA R TY

# ktrinfo -m | grep Module ; ktrinfo —m | grep nvidia
Module Text_RO_sz NodeO Nodel
nvidia 8581120 - 331776

HKBIZUTOa~<y RIZHENUMA Y — R ETRIAREB L OZEE A ) OB ZHCHICERT
HI=DIHEAT D Z EMNA[EETT ¢

# run -Mc

Node MemSize MemFree Cpulist
0 4094 MB 3709 MB 0-3
1 4096 MB 55 MB 4-7

PRI A T A~

7TV = a VERFENUMA S — RAEID TR LUV, v RTACPUT— AT 4 T &TBL
T, R=VDEID Y TENUMAY AT 5 E TR ORI FIETITO ZENRFRETT, ¥ A7
REFAEVEREN D T2ODHA FT A EZUTIRLET,

& R 7 £EDONUMA mempolicy

MPOL BINDR U > —ZZ A L« ZUT 4N« TFV r—altoTaEbo & bAMR
R =TT, X=VEY)YCDEDIZTH—I=2AT 472 ) — FERETHI L2 T
HM—DRY o—TF, bLAEVEIDV Y TCHREETS/  — FERIIRBET S/ — K~ oifT
ZRWEE, 70T MISIGKILLY 7T s k0 & T LET,

MPOL_BINDA<E Y « /R Y > —TCPUI—/L KL CPUKI Y iF 2 A GHOED Z LIZLD, v —
b RCPUBMERE E 41, ¥ —/b FCPUDONUMA /) — RInbL 72T E 0 4 CoHnE T ) r—va v
R=YDOHbH— )V RCPULTEDT TV r—ra URNEITENET, EKIRAAT—F « A=Y
roav—I—BEEZRAEINDIE—H IR D TR, EXIALT—F - =V LOBEFOIL
BHTHFAN  R=V0ab—Iu—U L THRWAREMERSH D Z LICERE L T EEN,

run(1)= <> FIEMPOL_BINDAEY + RYU T —Ik Vo —/L RENCPULTT 7Y 7 — g
CERBTAOICERT L AT, HDHWIL, 77)& /a/@T%vx mm
BEICTFAET D=V BNUMARAE Y « R —DZDHOEFIC L Y BES NN
mpadvise(3)<°set_mempolicy(2) F 721INUMAT 1 7 F U i @BQFU‘WJ L'C%ﬁ%%ﬁﬁ Lt?’ﬁ
EIZZEDCPUT 7 4 =7 4 ENUMAAEY - RU T —%T 7 U r— 9 VICRET DI &N
HETY,

FoFNE, run(l)2~>y RONSALTRAERAEY « KU v— - 7T a &N, CPUAILH D
NUMA /) — R7ZF 5 A Y 28D 4 TLHMPOL_BINDAEY « KU ¥ —D T —/L KCPULTT
TV r—varEEHTHHEERLET,

$ shield -a2
$ run-b 2 -M b my-app
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Non-Uniform Memory Access (NUMA)

L —/)L RCPUF L Ushield(1) =~ > RIZBIT 23 M7 5 HIL, 2% & shield(l)Oman<— T %%
LT EEN,

MPOL_BIND A& U « AR > —ZF AT VMO OIEN T2 2 & baak 3R L £4, &
HHEBEONUMAAEY - KRV —iEmbind(2)v A7 A « ¥y —E A2 —/LF7zlIshmconfig(l)=
—TA VT ALK VIRET D I L RETY,

b LA A Y SEESEEOCPUNL SR EIND Z LI b6, AEY - 77 v AMRER kK
T B eI AT Y EIR O B g BT R AMPOL BINDAE Y « R v —EMEA4RET
DI EMMAHETY,

Bl LT, EICdA AT VEEO FEo~EZAL “low” 77V r—vartEicdkgrel
D iy ~FEE AL “high” 7V r—a v ndbbERBRLET,

1. ‘123 OfEEF—:THHE ATV EBREIERLET, X—TFID Y TOZHIZCPU2D
NUMA / — KCMPOL_BINDAE U « AR Y —%&f 5 58D T35y, =T BT
»IZCPU3MONUMA / — K TMPOL_BINDA i 9 243 28 F L%,

$ shmconfig -s 0x2000 123
$ shmconfig -s 0x1000 -M b=2 123
$ shmconfig -0 0x1000 -M b=3 123

2. CPU2LCPU3BDli & —/V RLET,
$ shield -a1,2

3. AEVEVY S TOREDIZCPU2ONUMA / — K% ff 5 MPOL_BINDAE Y + RV > —0
CPU2 LT “low” 77U &r—< = & F{ 1Bk, AE U %D 4 TD7=HIZCPU3DNUMA /
— R#%{# 5 MPOL_BIND A€ U « U & —®CPU3 LT “high” 77 YU 7r—3 = v % £47B
WBLET,

$ run-b2-Mb low
$ run -b 3-M b high

AMD Opteron & e dIntel 7 2 & v —D &6 5 ENUMAT —F 7 7 F ¥ 2o TWET, BT
DI —F) » 28T A—FINUMA/ — R EORBRICEE A RIFLET, 262 TD/T A—
Z1364bitdoRedHawk > L BV K « H—R L TTF 7 /)L N THHT > TWET,

NUMA & ACPI_NUMA, X86_64 ACPI_NUMA & AMD _NUMA
INHDH—F)b « 28T 2 =2 INUMAT — )b « iR — FDizd
WCEDTHLLENDY £T, T biEh—RERGUID
[Processor Type and Features] IHH C7 7 EAHHEETHY ., =T
D7 L)L FRedHawk I — R )L TF 7 4L F THARNE o> TV E
T
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PAGE_REPLICATION

numa=off 17— FRFZINUMAY 2T A TNUMAG — R « R
— NEENCT A1 OIRET D Z ENFRER T —F « AT v a v
Td, ZHEL/ — NIZRCPURBT DH— /) — ROT AT hEAERK
LE7, NUMAYR— FBSEAAEN TV RN —FIL L T8
D, ZOPARITIE /) —FRLDT7 Ty ks AFY « VAT LA TH
V. NUMAZL—H'— « f & —T7 = — ZANREEINT-HFT T —%2 KL
35

AMD Opteron = 7= 12 HT DIntel 2 2 7 & _ETNUMARE R 22 7 — %
NEMAT L, LFON— Ry =7 ZHRLET

o VATADHKHCPUIZAEY « EVa— /LB MAAENTND I &

ERWVCHRLET, SbRgniE, a—bnr - 2€Y - 22—
2—/LDRNWCPUIZAEY - T 7B RADEIMDAEY - TV 2
—ANEETCT 7B AT EZ L0, 1o T AT AMRENE
TLET,

o WOMDBIOSHYR—=FFTBHAEY « FEVa—)b f X —

D)

—7 e N— R xT « BR— MIBIOS TN T B XN H Y
E9, b LESTIERWIGES. NUMAREZR e —FK LD
NUMAY R — MIEZh L 720 | R, VAT 202 TOCPUE S
TPE—NUMA/ — R & 7320 £9,

ANZT DL, X=TUFp v Va2 RV F— NI —R~ED L
EJ, PAGE_REPLICATION_DYNAMICOHERE T, ~—IF
YoV aBEIIV AT MEBRN S VAT A ETEILT VT 4Tk
5, EERTHCOREMTAIETET /T4 T LR ET,

PAGE_REPLICATION_DYNAMIC

PAGE_REPLICATION & —FEICHZNCT D &, "=V F ¥ v a5
LT AT NERENRHE T 77 4 7 TIEH D EHAD,
Iproc/sysivm/page_replication_enabled~ [1] ZFEXiATeZ LiC
V., FREFIOLUEDOAEY - =L RENTZNUMA / — R &R
T 57cHishield )& 5> Z Lk v, FEITEETHZ LA EE
T,

I NEMEHIT LPAGE_REPLICATIONZAZNCT B L, N—VF ¥ v
Y a BT AT AN S VAT A LTEICT 7T 47 L0
E7,

MEMSHIELD_ZONELIST_ORDER

FHNZT 5 & NUMA — ROFEER Y 2 FIZINUMA  — R23 A
U« =L RENEHICHIERENET, ZHOOMED X Mie
— e J—=FRDAEY « UV —APMETF L72ERCFI R aTgEZe A
VD — FRRIEFZHELUET, #JkY X ME, vn—r - ) —
RABAAEVE Y Y CTHERITHE T2V, — /L FEhiz/—F
DAEY OFEMIZHEDANMDOIEL—/L K« J— RO AEY %
FEATDEIICEETREINET, VAT A=V RENTEATY
H72WGEE, AV TR Y A N OXFHIABMIZTIIR S
3

CONFIG_KTEXT_REPLICATION

10-18

64bit NUMAY — X VRGN TH LA, I—FRVEER DO —F
Ve TX A MBLOBARY EHAT—4 « =Y OEEIIHFLT

T, DT A — 2 34T DRedHawk Linux” L E /L K 64bith — %
IVTHTT,



Non-Uniform Memory Access (NUMA)

ZDRTA—EBENTHHEE. grubd 7 T = > "no_ktext_repli" &
T — MREHZZ OV R — MR NS T B DI AT 5 2 ERATRET
ﬁ—o

CONFIG_KMOD_REPLICATION
CONFIG_KTEXT_REPLICATIONAEZN TH A6, ZD/RT A—X

=
ITFEICEY a— o — R Ch—%)L « TV a—)L « THXFRARE
FOBAR Y EHT — 2 OEMEEINZT D ENAEETT, 20
IRF A — 34T DORedHawk Linux 7 L B /L K 64bith — kL THZ
<7,

ZDORTA—=EWEHTHL%E. grubd 7 2 2 > "no_kmod_repli”

BT — MRHICE Vo — VI R — R T 5 7 DI 5
= L SERETT
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11
H—R IV DOWERRE X OB

ARE ClIRedHawk Linux s — RV OB E L OREEFIEICET 2R EHBH L £,

RedHawk ) —F/Li3/boot7 « L' 7 b U NIZED LTV ET, EFEOT—Fb - 7 7 A VAT
VU —ABHIEESNETH, @FIFIUTORAL 20 £

vmlinuz-kernelversion-RedHawk-x.x[-flavor]

kernelversion RedHawk 1 — R /L D _—R L 72 5 (-rel F 72 id-pre7d L 5 et Btk %
ELAREMED & B)Linux s —F b « V) —R « a— ROAXRNN—T
a v TC7,

X.X RedHawkV V —AD/N— g > « FHTT,

flavor DO —F VKVt SN DB — R NVEBEEEZ R ET D

F T arDF—U—RTI,

VAT LANT — FT BRI —FUEAETY ~a— RSNET, ZTIUTT AT LOIRII K%
HEEFETTHROLEELRI—RFOETYT, VATAREMEL TCWAEY., I—3/ AT Y
WICHBEDET(FEAEDZ—F— - TalTLDLIITAT v TINERA),

71— DIEMEZRRERIF LN TR T
o VAT LAETHOBELZERTDIEHMOTF a—=2 7 - RTRA—H
o FTVarDTNAA RIANER—FT ) - TV 2 — /LD

T — AR E T2 TR, 1oL b —F VEHEBHER L, A LVERICEH LY
=NV EARRT DAL 2 ) F

—RENTIE, R ESNDE I —XTIRE DYV AT MMIEETETF a2 —= F « RTA=FRTN
A A RIANCEVIERENTOET, Ll FEDO=—RTkt L — R AAMERE & el
1D T a—=0 T« RIGZA—=ZOWTIDNEERE LG E, I —F NV OEfRERINT 5
L MHERETT,

Fa—=U T e RIA—FOERENEFIN— P = THEREEE LIRIE, I — RV OFEAEE,
AR b—=/b, FEBALELRY ET,
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ccur-configZFIH L7z 1 — R VDR

RedHawk Linux# 213V 0D 7L EN k « I—R ARG ENTWET, H— R/ 1T
flavor B2 BBl LV EWICKBIENE T, LFD3IDD T LA NBERINTNET

generic (no suffix) U v - =K, ZOH =V bRELSh, &REmD
AW ERE 2424 L £ 923, NightStar RTY — L&+ 5
Te OIZ BRI RFE DREREDR R R LTV ET,

trace RL—R « I—F)b, ZOH—FMIT =R w7 « H—FLDE
B§REZ AR — K L. FICNightStar RTYERESMHTY — /LD 1 — 3L+ b
LU—2HERED Y R — b 2RI S 7o ip E D — P —ITHERE L &
DS

debug FRy T e =)y ZOH—FNVITRL—Z « B—FLDETD
HEREAR R — ML, FIZH—FN « LUL « TRy T OHR— o
L LET, O —FVERTANEHRBET D, ERITVAT A
OREZT Ny 7 L L T 52—V —ITHERLET,

EEH—FN e TULA NI ST, PRTUTAVE A b s~ T 4 7 ANERNR3HOOBINAG —
FIbs TUANBEEERINET

prt PRTUTNVEA L& T 4 7 ABMIMEN TN DEIMNEY = %
Uy =R AT
prt-trace PRTUTIVH A L~ T 4 7 ABRMENTHNDLISMEY = 5

Vw2« = LFA—TT,
prt-debug PRTUTNAHEA Lo~ T 4 7 ABRIMENTHDUMEY = %
Yy =R T

PRTUTVH A LT 47 RTRedHawk I —R /LD Y TV Z A I« BT /L ERARIICEE
LTEBY, DT 7TV r—va il o THEATHDEEERD Y 9, FEHMIC OV TIT16%E
D TPRTH—F) - 7V av] #2BBLTLIEEN,

KTLEN D - I—xE, ST DI — RV OFE A T A RIFT DT 7 A LV ER o T
WET, INBDT AT H—FRIL - V=R « VU —=DconfigsT 4 L7 + U DHFIZENNT
WET, TLEL D A=A DIZDDRERR T 7 A VT T O L ITHEINTWET

13867 —% 7 7 F v L (32-bit) :

v T e —FR)L standard X Uprt
ML—R« h—xV traces & Utprt-trace
FR T e h—p )L debugi L Uprt-debug

X86_647 —F 7 7 F % - (64-bit) :

VRV v T e H—F)b standard¥ L Utprt
ML —2Z « H—x)b traceds X Utprt-trace
TN T e =)L debugis L Uprt-debug
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=R DI L TR

TUEN R - A= NDIDE =BT DI =RV E B LOHEES 5720, I—xb - YV —
A Y —0Df FE~cdZ1TV ., ccur-config(8)Y —/L & FE(TTHLENLH Y £4,

NOTE

ccur-configx 7 U 7 MIN— N CTETTLHMLEN SV T, bLI—
INVEBENMTONEIEE, VAT AIT T T4 v « T— RGN
AB) T D, FITHERNeDISPLAYAEMAHE SN TV ELERH Y £
ﬁ—o

PLF BT, RedHawk Linux 652~ L — R « h—R )LD A N—R LT 58 LW —F% /L%
WETDHDITH—FN -« V=R VU —5fERLET, BT 71 10" config i EiEIT B
NI DNETOT, FBETHHLENR /2N EITHEE LTI,

# cd /usr/src/linux-3.10.47RedHawk6.5.2
# .Iccur-config trace

ccur-configix, configs7 « L7 MY WNIZH LU A X DER T 7 A VEFRET 5 Z &1
oA~ A RSN —F VAT E HAEETT, kname A7 v a LT L
A ROL4RT AT D720, -sA T a idconfigsT 4 L7 MU NIRRT 7 A VERIET D 7=
WIS D Z EMNATRETY, (A

# .ccur-config -s -k test debug

X, RedHawk i386 debug i — R/ BR—R LinD-test7 LA NERFEO T —FVEHER L, £
D% B DORER & configs/test.config & L TIRAE L £9,

ccur-configdEF7H, RedHawk Linux s — /L D% < D RI2 HZHEREN I A X ~ A X A[Rein 77
T A ANMERA v F—T 2= A(GUI) TERRINE T, I —F/HERGUIDFZ DOV TIXEEL1-
1B LTI,

File] A==—»5 [Save] O@ERIL, BEREZREL T BT T L2EKT T H-DOIZBIRT D4
TERBHDFET, ImEZERNRNTA—ZEZETL TN TYH, I—RIVIERT 7 A4 V2wl &
T 57202 TSave] #RIIVBINTHIMENRH D Z LICEELTLEI N,

TT7 4 ANAERRLYT 4 R 2R THRIHARERRE LA 7 v a v OERR ) A MIZoXE
DFIFEBZ CTOETD, 2=—7 72RedHawkDHERE & U 7L ¥ A LERRICEET 5% < OF =
==Y e RTRA—F IR~ =2 T ANOELFHCTHIL S, £72, Bl —EREZR->TWH
F9, HIZ, NT A= RBERI N, £ONT A =2 ZBT BEHITIGUIDRIY 4 > FUN
CFERENET,

BLI—FN s RTIA=ZEZEFLILRWEHE, -nA 7T a vEceur-configitgEd 5 2 &
TGUNIRTRSNEFA,
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EE11-1 O —XVERGUI

[ ] Linux/x86 3,10.44 Kernel Configuration _ o ox
File Edit Option Help
o @l | Il E
Option ={ | Option =

IS UE Y ILT UV ETS

i “=Allow mmap of HPET

-mHangcheek timer

i-@Telecom clock driver for ATCA SBC

Pulse per second (RFC 2783) support via PPSKIt
(8) Maximum number of RCIM cards possible
2Enable RCIM IRQ Extensions.

=-Network device support

DARChet support

BATM drivers

Distributed Switch Architecture driv
-Ethemet driver support
-PHY Device support and infrastructy

USE: Network Adapters 2Enable RCIM Masterclock extension
@wireless LAN i “ZEnable RCIM Pulse-per-second support

[ EAtheros Wireless Cards “E@RCIM RTC emulation driver &
ebugging Options

~iw13945 [ iwl4965 Debugging Opt—| | RCIM Realtime Clock and Interrupt Module Support (RCIM)
- mRalink driver suppert
-OTI Wireless LAN support CONFIG_RCIM:

-WiMAX Wireless Broadband devices

-OWan interfaces support [

L3

The Realtime Clocks and Interrupts Module is a custom PCI/PMC board
manufactured by Concurrent Computer Corp. RCIM boards in adjacent
-BISDN support systems can be cabled together and programmed such that interrupts
0Old ISDN4LInux (deprecated) generated in one RCIM board are delivered synchronously to all systems.
ISDN feature submodules The board is able to handle incoming and outgoing external interrupts,
-Passive cards software generated interrupts, and internally generated interrupts
_Active cards from the board's high resolution programmable clocks. Access to board
CAPI 2.0 subsystem selwiceg is via‘ioctll's an spe;ia\l devices. FDIF deé;ils:bsge n:irl'ltat),CI
-DActive AVM cards rcim_eti(4), rcim_pig(4), and rcim_rtc(4), rcim_distrib_intr(4), an

! ! reim_syne_clock(4).
DActive Eicon DIVA Server carc -

Siemens Gigaset support Symbol: RCIM [=y]
~OMadular ISDN driver Type : tristate
~Input device suppoart Prompt: RCIM Realtime Clock and Interrupt Module Support
‘-Hardware /O ports LSCSESE:E Drivers
; B R S -> Character devices

i-Serial drivers
-EIPMI top-level message handler
-PCMCIA character devices

Defined at drivers/char/reim/Keonfig:1

T —R IV DIEEE

EOH—FNVERNFEH SN THDEINEO LT, kv 7 L~ULdMakefileNIZEH S 415 B,
H— A VITHEEERE “vmlinuz” DBICEIED I —RNLDNN—2 g U OLFES], 5l & & BREE -
custom” NINZ BT FINAHT bILET, f

vmlinuz-3.10.47-rt50-RedHawk-6.5.2-custom

B 7o RIS -k name 472 3 & ceur-confign B ET H 2 LICK D EH TS Z L ANTATRE
T¥, 2L by LUl dMakefilePd TREDHAWKFLAVORZ# & L Thame % /E#H L. O
kAT v a EIIMakefileDIREIC LV ER I NI ETHDIOEE LRV ET, AL I—=
e V=R Y —=NOBEEO I — XNV EEGELT O, BFEOT—X NV ERo T LEEETLH L
AT A7 DICHEREA AR T L5 ENEEL 2V 7,

NOTES
Concurrent L W #fit SN A7 L EL b« B —FLi. Concurrent?¥d 4
BEDICTRHIENTWABEREZF-> TWET, /o T. ROHERES

BELTIWT E/HA - U557 L), “-trace”, “-debug”, KDOEEFHFE
HELHRE LTIV ERA : 7-prt7, "-pri-trace”, ”-prt-debug”,
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=R DI L TR

H—=FNVHD RT AN« Y 2= )VEMES D ULEN b DHEIT,
ceur-config -cA 7> a v EFEHAL T &N, (KETHETS KT
AN BV 2= LOWE] 7 v arEBRLTIESY)

—HA—FVERNET T 5 L, A—F i Zmake(l) 2~ RORBITIC L O ERTZZ L
NA[REL 720 £9°, by 7L UbdOMakefilelZ TN 2L DX —7 > FBRFEELET D, LTI

KplcEHZETY
make bzlmage

make modules

make modules_install

make install

AR RTa Y =RV ERERLET,
H—FNVARERNTIRESNIZE =TI« T2 — LV E2EL £,

BERR SN —FVICEET AE Y 2 — DT 4 L7 U ~E
Va—NEA A= LET, ZOTFT 4 L7 MUDAFRE, by
T L ~ULDOMakefile TERHE SN D B —F L D/R—T 3 » DOILFHH
SAERENET, #ilziF. REDHAWKFLAVOR?ZY “-custom” & LT
EZEINDIEE, BRELTELDIEV2—ADT 4 L7 FUIT
“/lib/modules/kernelversion-RedHawk-x.x.x-custom” & 720 £,

lboot7 ¢ L7 ~ VIZB#E§ % System.map 7 7 A /b & —FElT T —F
NeA VA R—=NLET,

NOTE

LD —F IV EZRIHERE LA VA =35 72H(2iE, Makefiled
=27y NORTE FFROIAFF CRITEN DI LERH Y £7,

B —FN OB LUOHER Y v v a D OEFIZHOWVTIE, K11-12ZB L T 7EE0n,

X11-1 I —R VOB L OHEBEY v 3 »DOERH]

//7 # cd /usr/src/linux-3.10.47RedHawk6.5.2 ‘\\
# ./ccur-config -k test debug
Configuring version: 3.10.47-rt50-RedHawk-6.5.2-test
Cleaning source tree...
Starting graphical configuration tool...

[ BELJE L TH—F AT A — 5 3
Configuration complete.

# make bzlmage
# make modules
# make modules_install
# make install

NG FrLv o —Fa 28795 L letclgrub.conf & #72%E L THIEE) | J
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RIAN e B 22— VOIS

BEfEDConcurrenti2 kD — 2L b LI AF L« I—F A DWTFna R+ 57201 LiE
LIERTZAN e BV a— VEBET I ENVLELRY ET,

H—=FNVHIC R T AN e BV a2 — VEEETHD, UTOFEBEZHETAMLERH Y 7.
o FRTDIN—FNVITBHEETHOI—FIVTHIHLENDH Y 77,

o H—F)N+V—=ADF 4 L7 FVUIL, ccur-configZ i L CEAEFEITH O I — IV HICEY)
IR SN TV D RERSH YD £7,

B LAAE L s =W [D—RVOWE] v 72 a N THEHREISNT-FIEZHFH L TS
NEHE, I—FN - V=R - T4 L7 N UPBRICEUNIIHER S frecur_configz 4T LT\ 5
WFERIRNT LIZEB L TLZE N,

ceur_configr~d-cA 7L a id, I—F s Y—=ADT 4 L7 b REYIHERKShTWBE Z
L ERFET D OIERT D Z ERNTRETY, 2047V a VIFEITFRO N —F L E HEINICKH
L, EITHFOI—FMI—FKT DY —A - V=R LET, RTAN BV 2 —/VIFFAT
O —F ) TEDOBITHEAT D72 DICHEYNC 2 /A VT 5 Z & Na[E T,

NOTE
cecur_config~®d-cA 7 g L, RTIAN s BV a— NV EHEES LT
DIZH—F)b o V=R« DV —FWETHZ L2 EERE L, Ly
H—RNVEREET HRFHIEHTRETIEEH Y EHA,

ceur_confign®d-nA 7> a i, BERANT A —Z EEETHMBEORNVECRET S22 L b
FETY, -nfT & THBGUNIERRINT, MROIRAF v A ZIXETINEREA,

7' L BV FRedHawk 7 — R /L ~OER 72 0 — K « Y 2 — L EFET HHI O TiE, koE®Y
varEZBLTIEIN,

7L ¥V FRedHawk I — RV TEIRJIZ 2 — RA[REARE Y =2 — /L DIEEE]
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RedHawk > A 7 A ~DHEREBIMNIL, VAT MMTEMDON— KU =7 « ary o —J2RETHZ
LTERINET, I —F - RTAROBERNZVIEY, HTLWLWN—RT =T « T340 R
YR — R NE2BINTAT=DICH AR L « T—VEVEAVEITH Y TH A,

LI F o] TiE, RedHawks 27 L ~Moxa Intelliod>> U 7L« 1— K « R — R ZiBIMLET,
Moxa Intellio® R A /XD Y — A FZRedHawk 1 — /b « Y — R « Y U —IZ&ENTWET,

RedHawk trace 1 — % /LIS Z OB TEITHDO D —F N L7320 £97,

1. A= V=R Y —EfET H7-Hizccur-configz £1T L9, kernelname 13517
A —® ‘uname -’ [ZXDHNTHL Z LITEEL T ZS W :

# cd /lib/modules/kernelname/build
# .Iccur-config -c



=R DL L OFHEGE

2. GUIY 4> FRYWT, [Device Drivers ->Character Devices->Non-standard serial port support->
Moxa Intellio support] DEZ “M” (E¥ 2 —A)NIHEL £ T, GUIDKBNIZ- W I
11-2% B L TL 72 &V, (Show Name, Show Range, Show Data4 73 = > 8 L THER L
TWEY)

3. WEERAFL, GUIZKRTLET,

EE11-2 A —RNVERGUITI Y T - h—F -« +R— LB

Linux/x86 3.10.44 Kernel Configuration

File Edit Option Help

o = | E
Option = Option N M ¥ Value

1 iAot i1 ~EComtrol RocketPort support MM
H DAthVE A,VM cards g ECyclades async mux suppart oM _ M
{ “DActive Eicon DIVA Server cards ‘-nCyclades-Z interrupt mode aperation N N
[ mSiemens Gigaset support EMoxa Intellio support M M

. ---S:IdodularISDdenver OMoxa Smartl0 suppart v. 2.0 N _ _ N

n;:_:] de\nce |?gpp0.-c5 EMicrogate SyncLink card support MM

ETTETT | | | oStmclnk Multhortsupport -n-u

2 aer devices i | mSyncLink GT/AC support MM

Serial drivers | -mHSDPA Broadhand Wireless Data Card - Globe Tratter MM
EIPMI top-level message handler .
PCMCIA character devices Moxa Intellio support (MOXA_INTELLIO)

{ ~HETPM Hardware Support .

L @12C support CONFIG_MOXA_INTELLIO:

| ~12C Hardware Bus support Say Y here if you have a Moxa Intellio multiport serial card.

5 =5P| support

-Qualcomm M5M SSBI bus support | To compile this driver as a module, choose M here: the

\-OHSI support module will be called moxa.

i~PPS support

PTP clock support Symbol: MOXA_INTELLIO [=m]

L GPIO Support Type : tristate

: . Prompt: Moxa Intellio support

=@ Dallas's 1-wire support Location:

i l-wire Bus Masters -> Device Drivers

i+ l-wire Slaves -= Character devices ®

+Power supply class support -= Enable TTY (TTY [=y]}

| “@Board level reset or power off —D> ﬁrﬂorEst.tarédgrd s;.:ga}l'(portﬁsugggrt (SERIAL_NONSTANDARD [=y])

. i | efined at drivers config:

E___;ﬁg?ﬂ:f:ﬁf:?;r?:;l;?jgp;;fs suppart Depends on: TTY [=y] && SERIAL NONSTANDARD [=y] &S (ISA [=n] || EISA [=n] || PCI [=y])

T Selects: FW_LOADER [=

i ~BEPMBus support | - =y

| i Ganeric Tharmal r.u-:fT driver

4. HLWI—F)b « BV 2 — L EWHET H-0IImake 2 FTLET :
# make REDHAWKFLAVOR=-trace modules

5. makeZS& T35 & i JJIZRocketPort K7 A A3 o7 0 E97, I -
LD [M] drivers/char/moxa.ko
ZLTUTFOLIZaE—LET :

# mkdir /lib/modules/kernelname/kernel/extras
# cp drivers/tty/moxa.ko /lib/modules/kernelname/kernel/extras/

6. FEVa—/Eu—RT5720, modprobe@) & flio> TIKFEZ7 7 A VERELET,
# depmod

7. TAAA -z NUBMERE, @Y7 2~ F(MAKEDEV(8)F X U'modprobe(8)) T
— XA LRI I T S v B letelre.modules 7 7 A A ~EAT B Z LI > T RI A N E
BEICe— RSnET,

a. letc/modprobe.conf~LA FDxZA U T REFHALET :

alias char-major-46 moxa

11-7

[+]| 5T




RedHawk Linux User’s Guide

b. & Lletc/rc.modules” 7 A AR AT A FICIEE L WA IIER T ALERH Y £
T, TAIVUTHEBE S BB 72 DIZ0XTE5D 7 7 A )b+ NR—=2 v g VEFROLERH D F
T, TEDOT 7 ANMEIUTEED TS
#1/bin/bash
/sbin/MAKEDEV ttyMX
modprobe moxa
H—=F) s =R VU —NIZIFE LR R T A NEBMT 562250 T, RedHawky A7 A
LEolusrishare/doc/ccur/examples/driverz & LT 72 &0,

ENiE

Linux 7 — /L ORERR & LD PR L USSR & (TSR 2 Z LRI TE 2 ) Y
—ANELAFELET, ANRBYIOTIETA v A F—/L S 7=RedHawk 1 —F )b « YV —A « Y
V=D by 7L~ H HREADMEY 7 A V& Fite Z & TT,

F7o. Wil Z A4 > - T4 RHSlinux.com, linux.org, linuxuser.co.uk, linuxplanet.com,
kernelnewbies.org % & T 04 % 72 Linux@ £ 1~ CHRIMFIRE TS, 4

http://kernelnewbies.org/KernelBuild

HICZL DY V—AZB2F 5121, Tinux kernel build) % Internetffizd L C< 72 &0y,
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B

kdump DEE)

12
H—=RV s TRy XLT

AzEIRedHawk Linux2MBHET A 1 — L « TROX L IRT T v a « BT Oz 0
— I HOW T L9,

ConcurrentOEREIRIL 2 B okl I A —T 0 « V=2 DNy FiL, B — RV OREAT O 7= 12
RedHawk{(Z#HAIA FE L TUVVET,

A= N%ET Ny 73572, RedHawkiZBEAEHER Zekgdb/kdb 1 — %L » T8y I — % f
LTEY. ZhitRedHawkD debug’ s — %/ CIEEL SN E T,

T yva s BB Ao dcerash(8)2—T 4 V) 7 4 & —FICHR(L S 7z Linux r — %

NDkexeck N—A LT BT Ty va s BUFKAUMp) A D= AL, VAT AT Tovak
BV AN TN T A0S ET, crashiIEAET Y 245 Z & HREETT, KLCD
BEPlerashDBERRIZ HITR0V A — FEN TV RN EIEEL TS,

DIt a0 Tr T via « X7 b RedHawks A7 A DFFHTIZ DWW T L £ 9,

Z v v a2 DG L URRHT

RedHawkiZiZkdump(8), 7 7 v = « XU 7MWV AL - DIZfEHT Hkexec~—AD 7 T v
Va s BT =R T e DDA e crash(8)2—T 4 U T 4 BEER
T, INLIFLEOR® S v a TR EN TV ET,

letc/sysconfiglkdump#§k 7 7 4 /WZiE, ED L 5 ickdump Z Biss LEMET 502 % HliE 35 &
BREENET,

kdumpii/etc/sysconfiglkdump® < [TACTIVE=1l] ORTEEBLCT /T 47 &0 FET,
THET 7NV MOREL RV ET, 77 A NVDOEE E=IIservice kdump onz <> RORLT
TEDT 7 A TACTIVE=1] & LET, KA, kdumpld” 7 A L EwE L

[ACTIVE=0] &% ETHZ Eick v, £izidservice kdump off2F4 795 Z LIk W IET 2
T4 TETDHIENAEETT,

T 7 4V N T, kdump¥—E R idre.sysinith GBI L ET, ZitidkexecX—RAD 7 T v v

2 s BTN T s =Y - 2= R THR— b SN, BICHED DR ElEZ2EEICT 5
Z EWAREARME— D HIETT,
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LATEEEA 7> 3 i3, kdumpBSRLEE 57 7 A /b « 2T APSZAHR, o —E 236
WBLEBL~Y T FENBRWT TRAA—DEIRT 4 A7 VABREDIZOIZRET D Z LN AEE
VC“j—O

letc/sysconfiglkdump DI HIEICEET 5 BICEEMZRERIC OV TIL. T T 7 A L CER
EhdkdumpA 7 av] 7Y arvEBRLTIEE N,

77 vva s FUTORRIE

12-2

kdumpix i —F v « R= v 7 OEREMRITT D207 T v va « T A V—RERGFT D=
DIZFITH D —RVOBREZHELET, crasha—F 4 UT 4137 T via « B TOMRAEA
FY - A A=Y “ymeore” T 7 A NEFHHARDIZOITT NNy TERNSLBE LR T, T v T
B, FEITPODEBUG_INFOA 7' v 3 > CHEEE S Uiz 1 — v dvmlinux A A —VIZEE
TWET, vmlinuxA A—21% Thamelist) & XN E T,

t L lcrashkernel=128M@64M] 7 — b « /3T X — X MEE X hlete/sysconfig/kdumpt ik
7 7 A MIZACTIVE=I N EFH SN TV DA, kdump¥—E 2 iZ/kdump/kerninfo 4 L7 U
D J1—xJ)viproc/config.gz” 7 A /v & — &I —T 5 1 —FVIZEIET Zvmlinux{ A —
(namelist) & SE1TIRF L £, £D%, [kexec —p) #ffioTr T v o - h—RVEHfTr—
KFLET, (kexec(8)ZSML T ZEY)

kdump#—t 2i%, [kexec —p) =~ RTHft I bletc/sysconfiglkdumpllfE S L7z

a2 =22 LT ek L4, BREDLFINEA A F—/L S /-RedHawk” 7 » &

a2 D—=FNVEREL, BUEDNL— b« Tr A« PAThLaryy— - TS Z&ERT 5
koI yva s =iz LT, Imaxcpus=1 irgpoll 1] 77—}k « T XA —2 %
ELET, b Llcrashkernel 7 — b « X7 X —Z BEE SN2 WA, kdumpP—E R Z2T
OREHEAXy 7 LET, [service kdump echo] =< KL [kexec —pJ 2~ FOT
ITHEEZ RDT-OIEHT 5 2 ERFRETT,

VT yva s =RV EEFIIR—RLIEE, VAT A7 Ty vaPBlEREI SN 56, ¥
ATHNII Tyva - A—FNVEFEBHLET, M) T— - KA MEpanicQITEEINT
WET,

TR, 77 v va s NUH—FRAV MEETLET :

o —FIL e S= oy R

e /proc/sys/kernel/panic_on_o0ops/ iR E S 4L, oopsiiZEA:

e /proc/sys/vm/panic_on_oomR3iRE S A T YRR A FE

e [proc/sys/kernel/lunknown_nmi_panic23z% & &AL, REHONMIZNFE A

e /proc/sys/kernel/unknown_nmi_panic23g%E S, NMIZR &7 > 03 S 7= GEMZR i
INMIV > F Ko7 B7va ezl LTLEENn)

e /proc/sys/kernel/sysrqA s & 4L, F—AR— Kb [TAl-Sysrg-c] Z#f T
e /proc/sys/kernel/sysrq 3¢ iE S 41, echo ¢ > /proc/sysrqtrigger % 547
o kdumpz~vy R&kdb7' v 7 ki BHAT
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A VA b= VIR DR

ccur-kexec-tools RPM{E2-2D /31 F Y 54T 7 7 A /1 (Isbin/kexec & /shin/kdump) & [FIFEIC
fetclinit.d/kdump— B R & Z DR 7 7 A /Vletc/sysconfiglikdump b1 A h—L LE T,
kexec(8) & kdump(8)Pman~<—H Z DRPMTA V' A h— /L SNET,

UFREVAT LN Tyva « ZUTORY AR LRI &2 /[ fEICT BT 0BT, h—x
KRk RT A —Z1%, £2TOF L L FRedHawk l —F%/VICT 7 /L F TEHENTWET,

o  FITHDOH—F (T Ny THBO I —FW)E, I —F N HERKGUID [Processor Type and
Features) TEH (2 CTKEXEC & DEBUG_INFOD I —F/b « /RT A —HF % Y] |[ZFRE L THE
EINTWDHLERDD 7,

o U T vwia s H—FRVE, B—FHERGUIO [Processor Type and Features] IHH (2T
KEXEC & CRASH_DUMPOD 1 —R W /RT A —H % Y] IZERE L THEEINTWDLILERD
DET,

o F—x1t lTcrashkernel=128M@64M) 7' — k « &7 L a3 S TEBI STV A LEN
HVET, ZHITIATYTHETI T v a - I—RNI—F/L « R= v 7 DRETEE X
NnNo47%y hafELET,

e letc/sysconfiglkdumpZi@ L T, A7 = vidkdump¥—E 2AOENEARER L ET, M
WZOWCIHBIR D MR 7 7 4 WV CEZRS N dkdumpt 7> a v €7 a v 28R LT
720N,

7L BV FRedHawk 4. 201D B — R NAAERL 7 7 A V& ~— X2 L Cceur-config(8) £ make
install ZFfH L7z A% &« 1—3 1%, kdump Ecrashz i 9572002 TOEM ZHZ L
F9, bLADOH AL A - H—FVEHEH L TWD5EEG, FRROSTOEFEZH-LTNDE L
R L TLIZEN, HAZ L« =)V OREIZET 25 E RITILED [ —F L ORERL
BLOHEE) 2R L TIEEN,

BT 7 ANV TEZEINSkdumpA 7 a v

kdump¥—E 22 X 2EEIL. kdump DL~ 7 1 Vletc/sysconfig/kdumplZiR i€ iz 47
VaIiZEWERENET, 20T A NEA TV a v R EE AT L TV D EH I oy
TR AT hENTHET,

BIfEDOFREIX, kdumplZconfighl$ia -T2 L TROZ ENARRE D £F, (BikT 2
Tkdumpa<=> R« TG40 A —Tx—R| BZ 3 arE2BRLTIEEN)

T 74V KT, kdumpld 7 7 7 4 T CHEH Y XA, kKdumpET 7T 4 TICT BT, R
77 AWM TACTIVE=1] %% €., F721% lservice kdumpon] 2~ R&EHITLTHEKT 7
AZ TACTIVE=1] % ELF9,

kdumpRi7 77 4 7 Th5HZ LT, T 74/ N TUTFREALET

e rc.sysinithHkdumpV—EADBAEL 97,

LATEEENA 7Y 3 IKAdump BRI LD 7 7 A b« VAT ASADR, oY —1E AR

B LIzt b~ T FENRWI TRAZ—DE I T 4 AT VARKEDTEOICRETH I &
MNAHETY, [LATE=1) Z%TT 5 &. kdump¥—t A% lchkconfig: 12345 26 95]

DEITERINT 74V FTHRHBELET, ZhiL, F—ERELT7 1LY, 2,3,4,5TT
IT 4T LR B2 T, BAEEB TR T ERDZIEEEKRLET,
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INHDOEEEET S OICkdumpl#ik~ 7 A /L CLEVELS, START, STOPA 7' 3 v & fii
AL TLIZE, BHOINtAZ U7 DX S Ickdump—EADinit A 7 U 7 k% EHEHE

BELROTSESY, BIEOKdump A # — b7 v THEpk % [ 72912 Tkdump status| =
vV REHEHLTLES Y, B0 Tkdumpa~r RS« f 4 —T=—2A] &7
arEZRRLTIEEWN)

o namelistORENEITEINI T via « I—FFEifTe—REnEd, b L

lcrashkernel=128M@64M| 237 — MERZHRE SN TV WEA, BfRXFETIEY
oo

o T ITHNITIE, U AEH—F)b "=y oopsiZBdd 54T
(PANIC_ON_OOPS=1), #< U AE(PANIC_ON_OOM=1)THViAEhEd, £ 7> 3T
AHANMNUZEES 5 % > 7 (UNKNOWN_NMI_PANIC)ZRHIHICRET A Z & b AlRETY, &
FG LT, o Teh—F - R I LTORRY ARSI OOAT > 3
TR EMRRT D Z L NAHETT,

o kexeclFHEDNL—hF « 77 A )« VAT LABIRa Y =)L« TRA R EESTIT T vy
2 e =NV E T L LLI TR T A7 SN ET,

o U T vwTa s Ty AMIGZpEMERALTT 4 A7 MRIFESNETS

o U Tvva s TrANBREFEENGR, BECHERNFITSNET, 7 a T, K7
SN —FVTFAT LT BEB LR W R D ICRET D5 Z L b HHETT,

iMoo B EIT/ete/sysconfiglkdump EZfRET D Z LIZ KV W R F~ A XF 52 LA
TY, BMOAT > a NIk ERY T

o WIS UTHRZ L « VT yva « H—RNeAAY Ainitrd 2 5E L E7,

o HBIAN—hKeTrAN AT A, keminfoT 4 L7 R, arY—n BIET 4LV B
U, MR EIET L AEREELET,

o U Tvua s Ty ANERFELRV, scpkil L TIRIE. £72I3l % E42 CE#NFS% i@
LTIRIFELET,

o Ry IWEOBENAZ A RTHIEDICAZ VT Nt LET,
letc/sysconfiglkdump ~DIEEA1T o214, LT A2ETLET !
# service kdump restart
kdumpa <> R« AV F—Tz—2R

kdump¥—E 2 DA, £1E, B, Br— NIz T, thokdumpa~ 2y RV AT L~D
MEERT Ny ¥ IR OMB ARSI LET,

kdump ¥ — 2 I F O T & 2T £ ¢
# service kdump arg

arg SIBICIIR B EENET

help S D B 72 iR A 3o

start WUNHER SN TV DERIT Y Ty va - I—FEFHu— K, b0l
Ty va s RN ETHOGEITRES NI Ty o« I—RV - )b
—F & FET

stop ITyva s A=FIOBREBIOT o — R
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restart or
reload

config
on
off
echo
stat

status

files

setup

=R e TNy F

stop ZFFOMH L 7= f4start

WL D, letc/sysconfiglhkdumpiZgE S LT D RAER Y 72 i Akl 2 R
start/stop/restart/reload DB EH A %)

start/stop/restart/reload 7> B/ 73 %)

7T v a s =L Dkexec LFH “dry run” & FEoR

H— 3V OUREE(kdump Dstart/stop/restart/reload EifE, 7 —%T7 7 F v, H—
FNAFR, BB, BUEDOT v L~UL, AT ARAM, proc/emdlinef# L
AT, kexechEs_A 72 g kexecVZ T v a « H—F DY AT LR,
NMIR Y o« X TIEE LT 7T 4 7SysRq, 7S=v» 7 « b U H)EHER

7 — M Okdump DON/OFFIRIL & kdump 23 BdG L7e Z & 2 RoR

1

ACTIVE=1F5 L O'LATE=0 (rc.sysinit2» 5 B44) :

# service kdump status
kdump rc:on O:off 1l:off 2:off 3:0ff
4:0ff 5:0fF 6:0ffF 26 95

ACTIVE=1E L ULATE=1 (@H OV —E R & L THA) :

# service kdump status
kdump rc:off O:off 1:on 2:on 3:on
4:on 5:on 6:0ffF 26 95

AT — B ZAT DAL D2-ODHFIL. chkeonfig(8) T H & 5 Bk & 51k
BRELZRTZEICHERELTLIEE, 2 OMGEILE T 26", EIHERE X
“95" L 720 £,

ITvva s TrANDIRET A VI YD, 77 AL« VAT A, GEF
AR, M\l DT LT DA X, a—H)V - 77 A VAT LEARRO
FHE & R

INRAT — R7ip LsepfR{EA 7Y 3 v Dscpth— " —Z 5% E

crashZF|H L= & v 7 DEAT

crashizZ > 7 « 77 AN EFEHEIEER OV AT A L CETTD 2 LNAEETT, crasha~
VRIE, BEOT =N BT VAT MR ESHEETOMA oy RE—fElceryat X,
V—A e a—RifiTRUTIN, Tr—~y NELT— U L EBOF R, FEAEY - T—
AV THRIVANDE L THED =)« AF 7 « Ny 7« hL—2AD KD Rpd@h—=x

b aT Ay — L CHERENE T, BiETSgdba~ s RIZANTSHZ L B AEETT A, ET
T BH7=I2gdbE Y 2 — L ~NTEFICHESHET,

F T e 77 A IVORRNT

BT e Ty A ETerashz EZITT 5720, D7 TH2OoD5[ 8BV EE Y 9 ¢

o F—x/ inamelist LFHINA I —F)N « T V=T b T ANEFH, TOT 7 AViE
vmlinuxZ#57E L. /kdump/date-time~=2 &°— L £9°,

12-5



RedHawk Linux User’s Guide

73“

12-6

2T T 7 A iIvmeorexiE4 LE T,

Ho e 5=y 7 OB PTFORT L (Cerash B IFGHI L E T, 3IRIRER OIRFF Tt
T2 LIARETT,

# cd /kdump/date-time

# pwd

/kdump/11-01-14.1308.24

# Is

config.gz vmcore.gz vmlinux.gz T 7 ANDBERENTODHE,

# gunzip * crashZfERT LRI T 7 A V&g

# crash vmlinux vmcore

KERNEL: vmlinux

DUMPFILE: vmcore

CPUS: 8

DATE: Fri Nov 01 13:08:24 2013

UPTIME: 00:04:21

LOAD AVERAGE: 0.06, 0.35, 0.20

TASKS: 195

NODENAME: 1hawk

RELEASE: 3.10.15-rtl1-RedHawk-6.5-debug

VERSION: #1 SMP PREEMPT Mon Oct 28 16:06:32 EDT 2013
MACHINE: 1686 (2200 Mhz)

MEMORY: 7 GB

PANIC: "Oops: 0002 [#1] PREEMPT SMP ' (check log for details)
PID: 3777

COMMAND: "'ksh™

TASK: f6b915b0 [THREAD_INFO: ec982000]

CpPU: 7

STATE: TASK_RUNNING (PANIC)

crash>



FEITH R T LDMEYT

~NVFDAFE

# crash

KERNEL: /boot/vmlinux-3.10.34-rt34-RedHawk-6.5-trace
DUMPFILE: /dev/mem

CPUS: 12

DATE: Wed Apr 30 11:46:23 2014

UPTIME: 1 days, 03:21:45

LOAD AVERAGE: 0.08, 0.03, 0.34

TASKS: 298

NODENAME: ihawk

RELEASE: 3.10.34-rt34-RedHawk-6.5-trace

VERSION: #1 SMP PREEMPT Sun Apr 27 19:36:53 EDT 2014
MACHINE: x86_64 (2499 Mhz)

MEMORY: 16 GB

PID: 6713

COMMAND: "‘crash™

TASK: FFFF880270acc080 [THREAD_INFO: FFFf88026Fc8a000]
CPU: 11

STATE: TASK_RUNNING (ACTIVE)

crash>

crashOF > F 4 v « ~VAIILL T OEMEZE L CHHFTRETT .

Y FN sy F

FEITH D AT A ECerash#F(T79 5728, 5l LTHRELET, crashidvmlinux” 7 A
NEBFEL, AEY « 4 A= ¢ LT/devimemZ i £

crasha<~> ROV AL, ZDa<wL RONLT « XR=U5KRTHY V7 aEKrmT D720

\Z Terash>] 7o 7 FChelpzfEEL £,

FIRAMEERETOF T a v —EO~NVTHE 2R RT DDV AT L Ty 7 T

fcrash -h] #HEL 7,

opt THESINLav Ly RICET L~ T - X=V 2RIV AT L - T a7 b T

lcrash -h [opt]) ZHEE L E7,
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kgdb/kdb

12-8

FEYERY 72 Linuxh — % L7 /S v kgdblkdbiZ, 7L €L | RedHawk “debug” 7 — /L TAT4) & 72
STWET,

Kdb7 /o ik, TS T ARG —FL - AE Y EXFEOCHEHAE, H—FN - ALy IO P L—
ANy I R BER D= FNEREOMT TV =KL - 2= RIZT L— 27 KA FORE,
VYRS ONE RS LMEET S ENTHETT, kdbid R — ' —00 27 LEHH
£V bieLAI—RNBRER I —F N OMEERE LD TEET 2 T2 AR e LET,

kdbiZRedHawkT /X 7« 1 —FVIZHAIAEINTWETR, T 740 FTIEEDC R > T E
HA, 7— MFIZHEIMNICKdbZHNCT BT, UTFOT—Fxva<y RIT4 7 g 01>
%letc/grub.confNOT Ry 7« B—FUAT~NBIILTEDO I —R NV EFEE L T ZE0

kgdboc=ttyS0,115200 /dev/ttyS0n =y Y — I Th BHH
kgdboc=kbd PCHI A= Y — /L Th LA

kdblFEH D HIETERMICHEHR S ELERARTT

echo g > /proc/sysrg-trigger Ve FUUT IPL VAT KERA N =X AD =
<Y R o= AgF— ik

kdbiZZ D F U H— « = ZADT=H DY AT ZER A T = X h(sysrq)Z I L £, FlziE.
BEEHLO Y ZT MICOMIAHZ B, COMIRZFDar Y —LThHHREDZ—IF L« 3
—N—(Ztelnet CHFR SN TV D ERET D &, VAT A ETUTOLIICANTHETIOX
— e U= A Tkdb BB L F 9

Ctrl-]
send break

g

ZE, Crl-]F¥— DA EEDtelnety =2~ K - E— RIZ LT, £Z~send breaka~ > R
23break e Z telnetiZ 45 S E 3, D%, WHOASCILFgEEE L ET, breakDfLAH
HIZHE < g LIN)IZCOMLE F5o v AT AxkdbIiZZEA S HE T,

HLPCHENBFRHELDY AT LD ) —LTh DA, Breakd— D A (FT To)iTE v
FFoENTNEU AT AZKkdbIZZEASIEET,

—HkdblzAB L, ARV SO0 a~ 2 REROITHENRAREE 20 3

pc BTOZAT OMEEUTTRRLET

btc ATOCPUDAZ v 7 « NL—ZANRy 7 2FRLUET
bta BTCDHATDAF 7 « NLb—ARy 7 EFKRLET
btp 1 TIDR1IDOH AT DAK 7 « hL—ANRNy 7 KR LET
help LTokdba~y REERLET

bp pw_wait pw_ waito7 RLAIZT L—2RA v M £

bc 0 TL—27 KA NOEWELET

g kdbz# 7T LET



NMIE] Y A F

NMIAR Z >

=R e TNy F

RedHawk LinuxCi, Z&4:9 % % NMI (Non-maskable Interrupt)iX £E47E 7o 13 D NS5 T

o NMIZ S| & ZTHREZ RO~ —FR— R EOKET NS ADAT—H A - By hERFELT
WBHEE, NMINY R BNMIZ G EE Z L CWD AT — X R&ED T8 Z% O T2 E1T

NMUTEZEAIL 720 £, NMINY BRI RZED L S 2T N ZARDTF 2 FRTERWEEIZ, £0
NMUEZ A THHEEELET,

NMIV 4 v F Ry ZIEFD L D70 AT —H A& RUL LieW e, ZOENVIAZIIAHE 720 £
T ZHUIT AT A LICHEET DAHREMED & 2 20 72 ZNMIZR X A2 W T h Rk E 72 D 97,

WoT, BRERHLDOVAT ABRNMIRY 2o TRV ZNEER LEWEAE, NMIY 4+ vF R
v T EBIETHMERH Y E L THRANMID A LTERFICED VAT AE /=y IS EHHE
BTN L 2HRTILERH Y 9, Ziudletc/grub.conficdh b B —F/L - 3= RIT
\Znmi_watchdog=nopanict 7> a V& BT 5 HTRIAET HZ LA AREL 70 £9,

H—FJb » A= RITiCnmi_dumpd 73 a v b E12FET 554, AANMUIT—FL - 7 5
vVa s FUTZMYAENET, THIZDRICV AT AOBEFEEZITVET,

RedHawkiZxT X 7« =V Z RS ETOH—FRNVTNMIT v F Ry FTRELRh L 7r o TnE
9, NMITV 4 v F Ry ZRBEED L 2> TWDHEDIE, TNUREHTH D &L THOCPULETHI0
WEICIBIONMIZI D AZZER LT LE I DT, 2 HDOE D A ITRedHawk D RFET 5 El
ViAF T —)v REERER I E T 5 HICR 0 £,

BEr T, TR T « H—RNVIT, VAT AP TTEHEIT A r—a v 74 50
BEOT Ny J & alHEL 95 =0 ICRedHawk D U 7L 2 A KE D 5ATx L — )b FEEREDBISL % 38 Al L
TWET, ZOFXr—ATONMIYV F v F Ko Z1E(HF VAR NBCPULTERMZ v v 7 Shud)n
— R ez 7 T (FEITELT V= a r DWVWACPULETI U THR AL « 241 v FNRE
BRRAE LRV Y 7 b e 2y 2 7y ZOM B ERHT D ORI ET,

NMIY + v F R 71, nmi_watchdog=0%7-iZnmi_watchdog=panic’ — %/l « 2~ R{T
FTa kN LTT Ny T« =R VZBNTHET 5H 2 L 23 A[E T (fetc/grub.confz
RELELLDLDOA T a v aT Ny s =D a<y FITITBILTTEW),
nmi_watchdog=04~7" 3 VIINMIY + > F K v 7 %481 U THAET 5 RPFNMIZ JEH S8 F
T2%, —Jinmi_watchdog=panict 7 v a VigRET 52 5 RKHANMITSH VAT AEk /= 7
WZLET,
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13
Pluggable Authentication Modules (PAM)

ARETIE, 77V r—varpna——GEREER 2T 5 aRetto b oD 714 77 U 2@
U CHER SN D R4 L WY RREA ¥ — 2 2R 2PAMBEREIC W TR L £ 7

PAM(Pluggable Authentication Modules)iZ, #iE7' 27 7 ADFH I L A N EZMLELETITT A ’?
DB DGRAER Y & —DOREE T AT D FETY, PAMZHNT, 7 7 A L Ok
DRI T ANEY 2a— L ERSE L HELHI#ELET,

FREDZ—WF 1T ZORER T 7 A WA D MEIIH D /A, DA NELTHT 0T T L%
rom(8) &~ TA A h—)LF BHE, WHFONRAY— NRFEETO2MLEDOH 5L F 4 HEIIC
ITWET, LOLARRS, a2 4~ A X LT-WIEAICIE, BT 7 A4 V2B 5 B0
&)D iﬁ—o

PAME Y =2 —/b

PAMIZHECER SN DMEHDOE Y 2 — AN FIELET ¢
auth FEEEOFEFE, /AL VW XAV —ROERBIOF =T, F—
T A=y T O X D7 TREHE(Credential) | DOF%EE ML L
£,
account AN A SN TND Z L 2R T HDITF =y 7 LET(TH

7 v MBEHHBYIN TR, ZORSTa——Rue 1 o
FAIEN TS, ZDfth),

password NAT— REHRET HEDITHEHLET,
session —H, :L““H‘ MWEDT T NeEHT D2 & OFFRINRFES 1L
b5l ko Tlia—Y—DFr—Lb T4 L7 MDD~k

HL< i%~/l/1‘/77\75f$|JFFJT 2T DDA LET,

BEOET 22— MEHENDI T2, ZHHDEY 22—/ /VIBAERD Z ERARETT, Bz
1%, rlogin (Xi@% D72 < T %ZomwiEji{zE(rhosts FRREDSREN L T- G B 3wt 2 5 el 5 ol +
BTHY. b LENDNKRBLUIZERIZZD®%EE DA T — K uhuiwﬁ?ﬂoﬂia“)%fﬁﬂ% L%
1;‘0

FHLOVEY 2 —/LFNDTHIBMT 52 ENAEET, PAMREIRT 7'V r— a3 VIFZEDRICE
NZEFHSEDZ LENFARETT,
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H— bR

PAMZEHT K2~ DT7 07T MITNEFO [—E R 42 EHELET, loginsn /<
LEP—ER - ZA T %&login LEFZRL., ftpdidP—E R - ZA T hftp LERLET, KA
P—E R« XA TSI —ERA~T I RTE-DIFHEND T0 7T LADLKHT, (bLEN
NERL DGR — AR 572017 7T AIFIH SN E A,

a—L « R— R « 7 7% ZRE|H

RedHawk Linux® = —/L « _X—2 « 7 7 & ZHIENIPAM Z > TIEIT SN ET, m—/b - N—
A« 77 & A A % — L4 T, capability.conf(5)7 7 A LNIC—H D 1 — L (REN)ZRE L £
T, B LA 2Linuxr— e Y T 4 —XE LTERSNE T, BEOETOHERLinuxs
—/3NE U 7 ¢ iF/usrfincludel/linux/capability.h 7 — %L « ~o & « 77 A LOH | FiX
_cap_names[1XFESNOMERHIZL Y D Z ENAEETY, TN OIIERCTHIZFEL S M X
nNTWET,

—HBu— N EERETLHELNTZOROE—ADr—E YT 4 DI5L LTHEAESND LD
AT, = VEBBAD LD IMEMLEY, ZOX 5 ICHIiER SNz —/vid, HRENCE
BINlea—rDr—_"E U7 4 ZHALET, ZOWROHITHE SN TWET, FHEliER
IZ oW ClZcapability.conf(5)dman<— Z SR L TTF &Uy,

—H&E %2 EFZ LD, Fhiicapability.conf(5)7 7 A WNO 22— —F 213 7 —T7~E|Y
YernET, —F—iF, BIEOTRATFADT VAV THM /o —W— & —5d A IEHLinux
a2—HF—Du A AL TT, A=, BUED VAT ATERIN TWDI AR I N—T L —
Hd AEAELinux /L — 7L T,

letclpam.dizd b 7 7 A MiE, 22— =NV AT L~ l A T HOIlAT 5 2 & aFE
P—ERZHIELET, ZNHDT 7 A /LiIpam_capabilityt -~ 3 3 47 (pam_capabilitytz
a U ATEY—ER - Ty A NNBIT A0 B B2 v a TR EED TER SN L
EWNHY F9, B letc/pam.d/login (F 7= iX/etc/pam.d/remote) 7 7 A /i, telnetZ - L CTD
RTA L NN—THDICBVERMTY, b La—F—REREINTHRN—E X2 2
TFh~aTA T BGE, FRlRr— e T 4 OFD BT ThEY A,

NOTE: & L7 — v VT BEHINDHE. letc/pam.d/su” 7 A VL, su -l nobody
daemon® X 9 Z2FEOMH L ASnobody = —H —{Z&t L Tr— U F o O—EZ T %
daemon ~5-x . FEOH La—H—nSI3R0Rr— "I 7T 13526002 &%
HERITOEXF 2V T BB L TBESNDIMNERH D £,

LLFDOAT > a L, letclpam.dd 7 7 A /viZpam_capability v o a AT 0MEE T B2 R I2HE
ETDHIENAEETT ¢

conf=conf_file BR7 7 ANVOBHMERELET, bLIOAT v a UBEESN
RWEE . BEEDSATIT/etc/security/capability.conf & 72 0 £9,

debug
syslogz N LCTF Ny ZEREe X7 LET, Ty 7 ERIT
syslog authprivy 7 2 ICfidkShE 3, @%., 2o 7 FHRIT
Ivarflog/secure” 7 A MZED LN ET,
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LT oL, letc/pam.d/login~t v 3 4TOBMZHH L TWET, letc/pam.d/remotes’
FET DHAIEENOEE HITWET,

NOTE: 3863 25 L LEDPAMT 7 A L~D 3 Zd/liblsecurity T3,
x86_64 AT L L0/ X/ib64/security T,

=

telnet(L)Z M LTV AT AR T A T ha—P—~ED Y 570\
letc/security/capability.conf” 7 A WMZER SNz 0 — L E [T 57 DITIZLL T 01T %
letc/pam.d/login~BHI L F 7 :

session required /lib/security/pam_capability.so

2. ssh)ENMLTVAT Al A ¢ ha—P—~E Y5720
letc/security/capability.conf” 7 A VT EFZ SN/ 0 — /L 2RI 272 OIZIZLL T o1 %
letc/pam.d/sshd~EMM L £7 :

session required /lib/security/pam_capability.so

3. su()EN L Ta—PF—n AN D 7=bil/etc/security/capability.conf” 7 A W EH
Nl —VEFAT 5720, £ LTARED Sz —W—2su(Q)ORFOH LS Rl 7
T=NEVT 4 MK LRWZ L REFEIZT D720, LT D17 & letc/pam.d/su~iBiI L %
ER

session required /lib/security/pam_capability.so

4.  sshx—¥—7etc/securitylZEIL TV D b D & 1T H 72 S capability.conf” 7 A b a
—IVERE TGS 572 OIZIZLL T 01T % Jetc/pam.d/sshd~BM L £ :

session required /lib/security/pam_capability.so ¥
conf=/root/ssh-capability.conf

Z» X 9z L Tlroot/ssh-capability.conf” 7 A M EFSNH 0 —/LEsshzfr LT/
AT Ha—H—IZHALET,

r—nREUT 14 DER

capability.conf7 7 f MFa—HF =R L —F ~ERB L OE Y Y THAFRER e —/LICET 5
BHRARIELET, 20774 MFu—, 2—F— FA—FOFEEO=L Y BHY F
o

Roles 0 — /WA 2 Linux 7 —/RE U T 4 OEFR—RTT, BIEAD R 2Linuxs —
e Y 7 —3iF/usrfincludellinux/capability.h 1 — /L « ~o & « 77 A )L
DO, FiziZcap_from_text(3)?Oman~— Y Tt X1 CW\5_cap_names[]
RS A TROIFENARETT, 2D — U7 413 COP T HEE
M SN TOET, B, ROT—"EY T4 DOF—U— NI TOEHRII
TWET .
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Users

Groups

all (cap_setcap% R )& —U 7 4
cap_fs_mask T7AN VAT AT LR — Y T o
none w72 5 7 —E V7 4 7R L

BHIBTRTEBY, ARV AT LO2—F—B LRI N—TNEITTHME
DOHDLMIFZHEL T, 28— A BRERINDLIEDBRODLNET,

capability.conf7 7 A AHNOE—/L » =2 MY OERIIUUT L 20 4
role rolename capability_list

="l 7 4 s YR MOy NVIFLREIEREIN o — L E2BRT D2 LN
WHRETT, BIZIE. 7 7 A LN Thasic EFHEN A —L a2 ERL T, FHIZ
<=y —n_ElT 4« YRNMIT—REYT 4 DLIDL L TEDOE—
NEBINTDZENARETY, 7—"EUT 4« UR NI, ZAELEFI O~
TRY o lea—HF —OMEFEZONIZT D7 — BV T A DY A RNTHDHZ
LIZHEELTLLEEN,

=P =k, BIEDV AT LDOR 7 A U RER I — =l —E T HIEHE
Linuxz—%—ora 71 4 T7, (getpwnam(3)iZ L 2R T)HIED T AT A
TH =Y =L —F LV a—F— v NV RER S E T,
capability.conf7 7 f VNO2—H— « =2 MY OERIILL T &720 £9 ¢

user username rolename

Bekipa——4 % 3, VAN v 7 &N E0a—VE L —E LR
— W= FRIRVRA N v FENTZITN—T DA N—2 sy PRI LT
W —HP—Zx L THEEO R — L E2E 0 Y THEOIEHAT D2 ENAFET
T,

user * default_rolename
TN—TE, BIED VAT LA TEEIND BN N—TC BT HIEHE
Linux? 7' v—74T4, (getgrnam(3)iZ L MR CYRED v AT L THR
IN—TFe =B LW —TF = b RERESRET,
capability.conf7 7y A VD 7 L—7 « = R OERIILIT L 20 £

group groupname rolename

1. ROBNE, r—FEIFFEELWEEAOa—/L(admin)ZRELET :

role

admin all

2. OB, MK FREAR 77—/ U T 4 E v MTsys_boot& sys_timeZ BN 5T A7 Ky
T a—P—Houn—LERELET :

role

desktopuser cap_sys_boot ¥
cap_sys_time



AL

Pluggable Authentication Modules (PAM)

WOFNE, 7> THERSNIZT A7 by 7 a—HF— - m— L &ffivy, RU— . 2—3
—Hor—NERELET :
role poweruser desktopuser¥

cap_sys_ptrace¥

cap_sys_nice¥
cap_net_admin

o —H —~desktopuserz —/L&E ) HTAH7=, capability.conf” 7 A /L OUSERSE
Jva U TEANLET

user joe desktopuser

7 —F ~poweruser —/LxE| Y 4 TH7=8, capability.conf” 7 1 /LOGROUPSE 7
Ta U TEANLET

group hackers poweruser

DITOHEBIX, BL2PAMBSREDEB OO DEFIH I LET

pam_capabilityld, FATH O I —F L Dexec()> AT LA a—/ )LHIHEKT 57— e 7
S EEETDZEEERLET,

ZOFEY 2= /VIZFEIRL TWD I —Fb - Ny FREH I N0 — R E, I — VR
GUICRED [ — VORI LU EA SR L TRV [General Setup) HEIZ
% % INHERIT_CAPS_ACROSS_EXECHE A 7> a v &7 — B U 7 ¢ & Z A0+
% Z L RAMEETY, £ TPORedHawk Linux — R /WET 7 4V N T2 O T v a URER &
o TWET,
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FINL AR+ KFA N

A#F (X, RedHawk Linux FO 22— — « LYULB LRI —FR/L « LoYULDFTRA X« KT A4 R Z
B4 ARIEEASICHIS LET, 2T TAF A AEREORIBEICINA TT N, X « RIAR\DEX
FERBHT BB T A @b A ENTOET, LinuxS—ADT /A %« RTA 1%
Rk 9B HIEO P ERIEE LET, 2—F—ZEMIOUIO) KT A N b L ET,

PCl-to-VMEZ' U w ¥ « 34 2 DRedHawk ¥ 48— B4 5 5 #Rki%155 D [PCl-to-VMEH AR —
] TRZ2ZENARETT,

FA A« KT 4 SOMEDTSR

RedHawk Linux® F Tl —H— « L~Ub « TS R« RT A NEHEICELEHNTETT, =
— e LUL s RTARNET NS, R LR A s EE TS, 2F0 70T T LIOEREE
BtGT B7-0, WOZEBIZT 7B AT H I ENFAHETT, I—F/L - RTA N« ATV RO
BlIZLy, 2—%— - LUL o RTANTEIDALDZE & FRFICUIRZ BT D 2 & b AffEl
R0 ET, ZHUFEIV AL —F ANMET =Y — « LUL s RTIANRNOFTY T F L -
VRTZEHATAMREE YR — T A LI BELENET, HIVIAHRD N R 7R —f
— e LU s OB AN T TN ERETDEODY T ADH—F I s RIA N T T L—
FOBWANCHOWTIL, KETHERTS (h—x -« ZAF Vv s RIAR] v ar #8RL
TRFEW,

Linux® F CDMA I/OBEEZ T2 —H—« LUb « RTIA REES Z LIFHENTEDH Y £
N =W — « LoUL G DMABREZ ZEIET 20 O OREBI 2 1E, =—V—ZEM Ay 77
OWHET FLVABRET DL HENBLED L ZATR—F SN TORW)REFEELET, V—FL
Lol TN A o RT A NFHNOBIEICDMAZFI T 2T A ZAD 1= DIZERT 2 HERNH Y
F9,

Z—HPF—=Z/IOUIO)E, FEDOIUOFR— Rk L Ta—HF— - LUL - TS X - FTAN\%
RO IO 2 2 EAFHET T, VIO, (2—F—ZMicitikangd R T A "o
O C)2—Y—2ERT 7V r—va RSN D WY — AT A4 7T Y ZFIAT /0
LR T S ZBALO T — )+ BY 2= APBETT, 14-14—T 0 [2—F—Z/I0 K7
A3UI0)) ZZMLTFEW,

D s LUL - FRL R - BT A SOBR

kot 7 a T, 2—P— - LYL « TS R o R T A4 ARNOFERIZEEE KIT T RedHawk
LinuxA XL —F 4 7 « AT ADOFEMIZOWTHA L ET,

PCIU Y —A~DT 7k&A

7 — MULEEF | PCINA EOT SA 2T HEINCHERR SdL, BIVAAREID Y TOHNT, T34
A e LUREANAEY « vy S RIOBEZ B L TT 7 EAREER AT VHEIC L A Z R~ v
vryrEnNEd, Ihb0AE Y HEEITN—R - 7 FL R« LY X% (BAR: Base Address
Register) & L THIGINLTWET, 731 ATHEKR6BEDOBARE Fi-DZ LN FIRET Y, BARDHE
IZF AL R LS TRRV ET, ZOFRIZONVTIEIT A, ZADY =2 T A EBREIZLTLEE
A
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RedHawk LinuxiZ, PCIT A ZAD VLI AR E~w vy U 7T AT DIINE L Ir b a— NEHfL
T %lproc/busiZH HPCIY V=R « 77 A )b« VAT LEYR—FLET, ZOT7 AN ¥
AT A, TRTTLEOT RLRZEM~ » B VAR A E U IR E R TBARY 7 1 LA 1R
L, 7L RO MET RLRAEMDUERLIZT N, A~DT 72 AR LET,
PCIBARY 7 A /L« ¥ AT AL, T /31 ADPCUHERLZER D F A # & (T TTREZ: config-space
TZrANLERM L9, config-space 7 7 A /LD IEBEBS A MIPCIOMERIZ L W EE S
TWET,

B D1923A MEITAA A « RUF—[HF LD FET,

KPCIN—RD T « TN, AFINXNF—IDET A ZADBBEEST B TWET, 26 IER
MRBE 7213 AT AR TEL LA WEEM T, 7' — MERHIPCIT A A OB D 7=,

—HYRATANT—bTDHERAAL NA, Z2uy b, EEBEEFIEESNTZEETTE, &
VAT ADRICPCINNA « 28y MIZELIAEFNTWA XL IR A AR — R CTHLHEBREE T/ —
R =TS LT AT A TRA2 BTN S Y £97, Iproc/bus/pciEBART 7 A L« A

T EANOSANL, B—F VLS THEIDEToNTERAAL Y, "R, Auy b, HEESNLAE
HEIL, RA R« AT LOYBEN— R =T - LAT U MIEBExITET, i, En
B D ATy MIAR— REELIAL, VAT LAA~T N AEBNT 2, 7213 A7 ABIOS
OEFEDO L REFIX, FEDOT A AZEHY B TONEAABIWELFAr Yy NEEEE
HIHZ ENafEL 20 £9,

H%Ik T APCIBARAF ¥ o « f V¥ —T7 = — At BFET A AZBET ABART 7 A L% H o
A0 HEREIELET, FIA/NIBART 7 A ~DT 7 ¥ A &85 - DI #EI e T
AADAB Y b« T RUVAEEEILDDIVERDH DD, TNHDA ¥ —T7 = —ANRRITH
1. ZNBBART 7 A b« NRAD/NN— FU = TIRFEIZ2—P— - LUL - TRAL R« RTF
ANDOTa T I I TOHEEAETAEIZLET,

BARZ 7 AV« VAT LHTAT TV c A F—T =R [HEXZ—IDET /A ZAIDOE
AL T, PCIT /A AZEET 2BEOMOEE ST 52 L3 AEETT, I HiET A
A~DBARTZ 7 A+ T 4 L7 MY DRADMIZZEDT 4 L7 v UNDEBARY 7 A JUIZBET
ZEBROEHAET, THUIET A ACEET B —ID, T34 RID, 7 7 XID, %77
7 ZID, (EY U TOHRTOIUD)IRQE S, KAA Y, NA, 2oy b, HIEESEZELET,

ZOHR— NI, B—RAMRLGUID [Bus options] HH 24 5PROC_PClI_BARMAPH — %
JL e NXTFG A =R ZH L TATDORedHawk 7 L EJL | « H—F )L TF 7 4L K THEEh LR o> TV E
ﬁ—o

dJxz—R
WD¥ V3 aTPCIBARA 4 —7 = — A& FHAL T,

TATTVDARY USBIINELET, LY AT ADRKDETNRA R « XA TDA L AF
RAEBEFF S TWDEE, INHLDOTA4 77 VIBRRITEREBIFOHSINILERSH Y £, HD
BEII S AT ANDO T 5T, A2 TOHERLET, TOMOBBIIRBEE KT D
TS AT 2B MEKEICE L ET, 731 AFHIT/usrlinclude/pcibar.h TEZE S L2
bar_context™ iR SN Ed, ZOEEKIIbar_scan_open®FFOM L TIER SNV E 9, B
A2x ¥ UNE, BR PO TN D2 =—7 7bar_contextZ [FFICT 7 7 4 71CF 5 2 & AV AlHE
T,

AP =T 2= A P FICHBICHA L ET

bar_scan_open PCIT/A ZDH LWAX ¥ U ZBLET
bar_scan_next WIZ—BF HPCIT A ARG L ET
bar_device_count T T 47« AF ¥ UKD BT BT ANA AOKEIELET



bar_scan_open(3)

bar_scan_next(3)

TNL R o FZAN

bar_scan_rewind AX v EBELET

bar_scan_close TIT 4T« AX Y UEHUCHEETI AT 2K LET
free_pci_device ROFET AL ACET2H0 N TCoNTEAE IR TEMHLET
bar_mmap W) 22— IS LIZBARY 7 A b Zmmap L £
bar_munmap bar_mmap T~ v B> 7 L7=BARY 7 A /LZmunmap L =5

INEDA B =T 2= RAEERT DD, 77V r—aviclibceur_ 475 0% 07
FTEOELERDHDLZ LICEE LTSN,
gcc [options] file -lccur_rt ...

INE OREREDME R % a4 A 1%, Jusrishare/doc/ccur/examples/pci_barscan.ciZifit &
nET,

Z OSEEIX, PCIT AL ZADOBRBOT-DIZOMa T H A MEERTHDIERALET, ES
Nizbar_contextid, XKEFTA T L —2) v X —T =—ADKRWNT — X ZIBET D
lusrfinclude/pcibar hiZER S NT=RBERRARA o ZHTE, ZOMHEITZEDHED
bar_scan_next, bar_device_count, bar_scan_rewind, bar_scan_close® UM LIZ$2fE & i
LUENRDHY EFT,

B
#include <linux/pci_ids.h>

#include <pcibar.h>
bar_context bar_scan_open(int vendor_id, int device_id);

FIEIFLL T O L S ICERS L ET

vendor_id  /usr/include/linux/pci_ids.hiZEF 7= X —IDOE F 72 134858k 7 il
ANY_VENDOR, ANY_VENDOR(IHR A b v AT A EDOETDOT /NA AZH9
%4 Covendor_id O & EAE L ET,

device_id  /usr/include/linux/pci_ids.hiZEF S NT=T /A ANDDOE E 7= 1T RFER 2R il
ANY_DEVICE, ANY _DEVICEIZHR A h v AT A EOETDT /34 AZxT 5
£ TChDdevice_id DELEELET,

=7 — ROV THman < — V£ BRLTF S,

ZoREIZ. B L72RIC—ET HPCIT A ZADpei_devicefE R A7 Y =7 h DR A
Z—Z R LUET,

B

#include <linux/pci_ids.h>
#include <pcibar._.h>
struct pci_device * bar_scan_next(bar_context ctx);

FIEIFLL T O L S ICERS L ET
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bar_scan_close(3)

14-4

ctx bar_scan_open Xk WiREi 57T 77 1 7 72bar_context,

TN BRI FRE/R T S AN —F L7, Z OFSAEIINIL_PCI_DEVICE# K L. errno |28
DEZFELET, =T —REIZHOWTIEman<— 2B L TT I,

COMREIL, TIT 4T c A% X ORI S TV DRAET SA ADEEZKLET,
bar_scan_openZ 7zidbar_scan_rewind OO, L O EZIZHEOH L7ckE, ZAUSHERE LT
vendor_id & device_id (Zxf L CT—ET BT 31 ZA0RRE &2 £9, ZOffiidbar_scan_next?d
EOMH L Z & ic1d ol LET,

B
#include <linux/pci_ids.h>

#include <pcibar._h>
int bar_device_count(bar_context ctx);

SIEIIUTO LS ICERSINET ¢
ctx bar_scan_openkL WiKEih b7 7 7 « 7 7ebar_context,

T 5 L. ZOMREIZE D% Dbar_scan_nextDFFONH LIZ & » TREN DA SR 0nT
NAZDEEATIIRVWHTELET, =7 —REBIZOWTIIman—Y 23R LTFEW,

Z ORERRIE. I fObar_scan_openDIEUN LZIZHE < DIRILA~FEE S 4L7zbar_context# U
Ty FLET,

B

#include <linux/pci_ids.h>
#include <pcibar.h>
void bar_scan_rewind(bar_context ctx);

FIEIFLL T O L S ITERS L ET -

ctx bar_scan_openX WiREN 57T 7T 4 7 7tbar_context, % LfEA
NIL_BAR_CONTEXT% 7=i3A%h/ebar_contextd 7 =7 h&FEE LRV
A, ZOMNOCHUIZSRR DY A,

Z OFHEIX. 87 Lizbar_contextiZBIEd 2% 0 Y ToHNZETHOATY 2Rk L £,
NIL_BAR_CONTEXT®fEiZbar_context4 7Y =7 MIEIW ¥ THN, ZOFUHLOKITY
IEHTBZEIETEEEA,

B

#include <linux/pci_ids.h>
#include <pcibar.h>
void bar_scan_close(bar_context ctx);



free_pci_device(3)

bar_mmap(3)

bar_munmap(3)

TNL R o FZAN

FIEFLTOL I ICERSNET

ctx bar_scan_openk WiKEih b7 7 7 « 7 7ebar_context,

Z OFHEIX, 8 Lizpei_devicetiiEh 47V =7 MIE#TAE Y S THRIZETDO AT
Uzt UET,

B
#include <linux/pci_ids.h>

#include <pcibar._h>
void free_pci_device(struct pci_device * dev);

FIEFLTOL I ICERSNET

dev bar_scan_next.7» b5 L 7= A #h7pci_deviceffiEk

ZOWREIE, FRELTEBARZ 7 A N EAEY A~y B 7T DI T 5 Z L3 FRET
+, ZALiImmap & 7o FEI D 25 EE TiE 2 < mmap & AL7ZBART — & DB EIZ/N S 7eBAR T
7 A N EEYTZ2mmap(2)D T v 8—Td, ZOEELZFW~ B TSN s ANET
~ v 7 I B=HiiIbar_munmap@) &AL T &0,
B

#include <linux/pci_ids.h>

#include <pcibar._h>

void * bar_mmap(char * barfilepath, void * start, size_t length, int prot, int flags,
int fd, off_t offset);

FIEIILUTO LS ICERSNET
barfilepath mmap3 A5BARY 7 A /LD /A

DT A —FZ OFIFIZONTEImmap(2) 2R L TF &0,

Z OREREIX. bar_mmap@) &N~ vy B T ENTET s AN ET vy T T HEDIEHNTS
VERHY E£7,

B

#include <linux/pci_ids.h>
#include <pcibar.h>
int bar_munmap(void * start, size_t length);

X A —=Z OFHIZ OV TiEmunmap(2) 22 L T T W,
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H—RI s ATV RV o KT AN

TNRA AR« RTANTURIEBINDLEDOHDEIN AHRET SA AR L&, Linux Tl —4
— e Lo —F BRI IABRITEES T D HIER WD, BRI —Y— - LoYULTT A
Ao RIANEBBEST DL EITHRERAL, LOLABL, 2—%F— - LU« RTANEFELT
FO2—Y = L)L« TF N = a U ~T NS ZAOEN AT & > 7TV OFAT % BT 2
GH—=FI « TN A« RTANREEETLHZ LIIAETT, Y7 FHEETT e 7T A~FER
HTREEND =D, BEOY 7 I Mda— KRz 0T b -7y arfidzay 452
LRFRETH DD, VT FMFa—P— -« LULEI Y IALD L 5 IRV ET,

BIBDR TNV e I—=F L « RITAROBNE, T3 RENVIABOFA L > 7 F V% K
VAZTBDHNDABY—ER « —F U HOa— R~ T F LV EEET 2 HEEZRLET, 20
2TV Ry s RIAANOET 2 TOa— RNiX, RedHawk? A A h—/L ENTT AT LD
lusrishare/doc/ccur/examples/drivers ¢ L7 b U THROF A Z ERARETT, HI VAL
La—HP— - L s Tae A~DT T FVREET O MG —F N LL - BT A &Rl d
57D T T L—hELTH T KT A 3(sample_mod)Z 95 Z & N A[HETY,

PPN KT A4 OEEEDEAR

14-6

BTN RTANE, BIVABREERT D2 NN—RU T - TRXA AL LTI T LA LT
v 7 (rte)0%& i L £ 9, rtc0l, Concurrentd>Real-Time Clock and Interrupt Module (RCIM)_E D Y
TNEA LTy 7 DLIOTY, ZO7ry 7k FIEOHRETOETHIY L ML, £
OBONHLRVELET, B 7 MROCEET HEICE D AANERINET, VT A
L7y J0OHORED—ERNL., RTANRNRBTNA R« LURZIIZT 7B AT HAHEMERD D
72, TNHLDVLIAINATY B~ v B 7 ENDEY 22— 10 [Wik) v—F 2 NT
FITENET, TV 2—A0 9] v—F > & L TORT a— RORZEOE ML, B0 iAHN
I ZIZEIN AN —F o E ST Ha— RTT,

int sample_mod_init_module(void)

{

// find rcim board (look for RCIM 11, RCIM I, and finally RCIM 1 old rev)
dev = pci_find_device(PCI_VENDOR_ID_CONCURRENT, PCI_DEVICE_ID_RCIM_I1,dev);
if (dev == NULL) { //try another id
dev = pci_find_device(PCI_VENDOR_ID_CONCURRENT OLD, PCI_DEVICE_ID_RCIM, dev);

}
if (dev == NULL) { //try another id
dev = pci_find_device(PCI_VENDOR_ID_CONCURRENT_OLD, PCI_DEVICE_ID_RCIM_OLD, dev);

if (dev == NULL) { //no rcim board, just clean up and exit
unregister_chrdev(major_num,"sample_mod™);
return -ENODEV;

}
if ((bd_regs = ioremap_nocache(plx_mem_base, plx_mem_size)) == NULL)
return -ENOMEM;
if ((bd_rcim_regs = ioremap_nocache(rcim_mem_base, rcim_mem_size)) == NULL)

return -ENOMEM;

sample_mod_irg = dev->irq;
res = request_irg(sample_mod_irq, rcim_intr, SA_SHIRQ, "sample_mod", &rtc_info);



TNL R o FZAN

rnc07 NA ADEERMELIT. TP 2 —/1Dpen” AV v FTEITENET, ZoflTix. 57
INA ZTEND AL T ASA ALV AERSIND LOIWCHBIMICHRESINE T, T34 A4 —7
VENDHE, rteOlZBhE T DBV ALIARYE /R . DT SA A FL u B O REEIZ X Y 10000
MEO~A TV T BE T e s Iadn, 7ueys0ohvy M ERKBLET, By FA0IC
ETHRHCEI VAL AR L E T,

int rcim_rtc_open(struct inode *inode, struct file *filep)

{
u_int32_t val;
if (rtc_info.nopens > 0) {
printk(KERN_ERR “You can only open the device once.¥n);
return -ENXI10;
rtc_info.nopens++;
if (Irtc_info.flag)
return -ENXI10;
writel (0, &bd_rcim_regs->request);
writel (ALL_INT_MASK, &bd_rcim_regs->clear);
writel (RCIM_REG_RTCO, &bd_rcim_regs->arm);
writel (RCIM_REG_RTCO, &bd_rcim_regs->enable);
writel (RTC_TESTVAL, &bd_rcim_regs->rtcO_timer);//rtc data reg
val = RCIM_RTC_IMICRO | RCIM_RTC_START|RCIM_RTC REPEAT;
writel(val, &bd_rcim_regs->rtc0_control);
return O;
3

TP LL s RTANE, =RV L o BT A SREND AL AT LI RHTEE S
DREVTFNERET HREND Y T, 2—F— e Lok RIS, A—F L
KT A4 "Dioctl 2 ¥ v RiIZ X W B S dioctlFFOH L 2T Ed, 2—F— -+ L K7
A NN DioctlMEREZIFOHT &, 2—P— - LU« TrEARNEE LV 7T DD
ITFN e KT R LTZ I — VLo« RT AN ZHLE, 22— —« LaUL « R
TANFESIZV T TNV EZEFETEDLLITRDET,

O L toa—Y—2%E7rat 23, Va2 —AnbZEL-WS I FLOESZIEELE
T, KT AT current” #EREZF T2 Z LIk VERENTZYV S FAHBEICHE TS5 7 0
T AIDEFELEY, (V7 FAIDI7 ek RID] OLTE, €Y a—/LOrtc_infolE&E ko
IR S AL, F D%, #3425 “notification” A =X LIk VA SN ET,

int rcim_rtc_ioctl(struct inode *inode, struct file *filep, unsigned int cmd,
unsigned long arg)

if (Irtc_info.flag)
return (-ENXI10);

switch (cmd)

// Attach signal to the specified rtc interrupt
case RCIM_ATTACH_SIGNAL:
rtc_info.signal_num = (int)arg;
rtc_info.signal_pid = current->tgid;
break;
default:
return (-EINVAL);

¥
return (0);
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EEEOBINTIE Y 2 — L OE|ViALZ N RTWNTERINET, HIVAARZcO)» HZF Lz
B, ZOEIVIABY—ER « —F UEFENEFERLIZTBEANT T FVEEETENE D
PR LET, b Lrtc_infolEEMNIC T 7LD/ rt RID) OXT BBRFEINTWD
e, BESNIv 7 kil _procQBE B WIGT 2 7 r A ~EE SN E T,

int rcim_intr(int irg, void *dev_id, struct pt_regs *regs)

u_int32_t isr;

isr = readl(&bd_rcim_regs->request);

writel (0, &bd_rcim_regs->request);

writel (ALL_INT_MASK, &bd_rcim_regs->clear);

/* Use isr to determine whether the interrupt was generated by rtc O only if
“rcim” module is not built into the kernel. If “rcim” is active, its
interrupt handler would have cleared “request” register by the time we

get here. */

// if (isr & RCIM_REG_RTCO) {

// Send signal to user process if requested
if (rtc_info.signal_num && rtc_info.signal_pid &&
(kill_proc(rtc_info.signal_pid, rtc_info.signal_num, 1) == -ESRCH))

rtc_info.signal_pid = 0;

}
// }
return IRQ_HANDLED;

TNA ANT B —RENTHE, rte0idy v v b X EnEd, DUy MEEFA~NY Y B E
N 7y 7i3EEInEd, IBICEVIABEZZE LIHEIC 7 AN nll EkE S ni
WEIIZEIYSAI L T FLORESITZ VT ENET,

int rcim_rtc_close(struct inode *inode,struct file *filep)

if (Irtc_info.flag)
return (-ENX10);

rtc_info.nopens--;

if(rtc_info.nopens == 0) {
writel (~RCIM_RTC_START, &bd_rcim_regs->rtc0_control);
writel (0, &bd_rcim_regs->rtcO_timer);
rtc_info.signal_num = 0;
rtc_info.signal_pid = 0;

¥

return O;
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// if (isr & RCIM_REG_RTCO) { .
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NDEICEDE I BRFETL—F — L« RIANEL—F U EEGTH0ETET HM
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Ctr-C) DANTHZLIZEVKETLET, 2OV a—Rix
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#include <stdio.h>
#include <fcntl._.h>
#include <signal.h>
#include <errno.h>
#include "sample_mod.h"

static const char *devname = "/dev/sample_mod";
static int nr_interrupts = 0;
static int quit = 0;

void interrupt_handler (int signum)

{
nr_interrupts++;
if ((nr_interrupts % 100) == 0) {
printf ('.");
fflush(stdout);
}

if ((nr_interrupts % 1000) == 0)
printf (" %d interrupts¥n', nr_interrupts);

}
void ctrl_c_handler (int signum)
quit++;
3
int mainQ)
int fd;
struct sigaction intr_sig = { .sa_handler = interrupt_handler };
struct sigaction ctrl_c_sig = { .sa_handler = ctrl_c_handler };
sigaction (SIGUSR1, &intr_sig, NULL);
sigaction (SIGINT, &ctrl_c_sig, NULL);
if ((fd = open (devname, O_RDWR)) == -1 ) {
perror (“open™);
exit(l);
if (foctl (fd, RCIM_ATTACH SIGNAL, SIGUSR1) == -1) {
perror (“ioctl™);
exit(l);
printf ("waiting for signals.._¥n");
while (! quit)
pause();
printf ("¥nhandled %d interrupts¥n', nr_interrupts);
close(fd);
exit(0);
}
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BTV RARATDHZENARERT NA R« RIAN, THETH—BLOVAT AMEREIZT TV
r=vay e FulIe—Il&o7Tn T MMlEERET,
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XF

AFETIIRedHawk T TAY RN — b 2 Hipkls KON+ 2 70 BBl e 2t L £,

AEEDHIFHZ 2 D IHHRIZHOVTIE, RedHawk Linux D STEICE FN TV AU TOXLELBR L
TRF&EW:

e  GE Intelligent Platforms Model 810 Bus Adapters Hardware Manual (ge_hardware_810.pdf)
e  SBS Technologies Model 618-3, 618-9U & 620-3 Adapters Hardware Manual (sbs_hardware.pdf)

e  SBS Technologies 946 Solaris, 965 IRIX 6.5, 983 Windows NT/2000, 993 VxWorks & 1003 Linux
Support Software Manual (sbs_software.pdf)

N—=FRy=27DA VA=)V

BAAA
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THEFE =L, PCITHTH—+ 73— R, VMENRR « THE TS H—« J— R, ST 7 A 8— « r—
TINDIODNR—=Y THERENET, TNOEA VA= LTE3DOFELZLUTOLEEY T
1;_‘0

BE. N— R Y = 7 O T &R X Concurrenttt iz X W 4T E T, = DFE#IZ. PCl-to-
VMEZ U » UNILER D AT L~BINSILD & 5 RO 7Dzt s v E 7,

BB LEELZIMT 2 L&, NEPFMEZZRBLETOTA T LRLDLZ LR LTFS
VY, HRAMEHIEEE ORE B L OFHM OO L TRV T TS,

NOTE

b LEEF VS BEIRFICRR L TV 2456 BT ] OSEE o Rl i 3oE
BEHEPILLR) XIEFHLTFI,

VAT HEA—= FERDAT LD LT DRI F 27 AT ZE W
CAUTION

HEXDMENBICEE 25 A D WRENS & 5 7= EFHRIHS 1 2 ik
D2 LITHETTREIVY,

7Y ERZERY T B KO AT RHIEES RO Y A - 2R
Ty T EHET F—b Ry FEERTLZ L aMmHERELET,
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PCI-to-VME #7— }

"DERIE

PCI7T # 7% —« 53— R LI

\u

ETAHZDOD ¥ o _X—3H Y T8 A,

VMET # 7% — « 1— ROV v L /8—DFREIL, VMET X 7% — « 1— RZEY 15 501, £
TFIAVMET # 7 4 —H— RO P ¥ 2 8—I2 k& 0 Il S LTV BVMEA R BIEOBLE DR E 2 45
HITHIMBEIZRSTZFIATHOMLERH D 97,

VMENRA « 7HTF L — « 1 — FOWRIZET 2 HHICONTIE, [SBST 7 /my— - n—F
V=7 s w=a 7k OEEZZRLUTEFSY, UFOBMERIFRICZONE LVEEA

e IZDOVMET X FE— -+ H—F KAy NITYATFL-aryha—5 &L LT, F-03Ho
VME
Ay FCH VAT L -arba—F L LTHHEINTWDLIONE I NDIZESE, VAT A
DT % N LEUNCHEESNDZMERH Y 7,

VMENA EDOT/NA RZVMEA L—7 + 7 ¢ KU % L TiHawk> AT 5D AE Y ~T
JEASHEL0 bind) Ny 77 PAR— R b LIER—H s AEY - TANAL A PR — R
(BT_DEV_LM)ZfEHT 57252, Y E— FREM-RAM HIFE L TLOY ¥ 73— [ZVME/ N A
EDOVMEARR « R—=2 « 7 LA LVMEX L—7 « 7 v R ORI EZMLEL7-0
IR ET DMERH Y 7,

N—=2 + 7 FLAZI6MBERICE S BERH Y . T LTI OMFEBOY A R1ZSBS/HN— K7
=7 (il Z1Z. 0xC00000007> 50xC1000000 4 I@A%TFVX% RET DD v L —
ZLUTOREIHERTI2MENH Y ) THR— FENTWHEBROREZFIHT27-0

IZ—AIZIZI6MB(Z B X 72 WA )N E SN DZMNERH Y £,

A327 RL A AHRET 5720, REM-RAMD FED Y ¢ o _X— 3R D X H IR ET B
ERHY FT

A32Y ¥ 78— 1IN
A24 x 78— OUT

BA4R7 ¥ L A0xC0000000% FHET 5728, LOT KL AREMRAMY ¥ /3 —DFI[ITIRD & 5
WCRET DRERH Y £9

31,30¥ % > /¥— : OUT
A THOLOY v > 79— 1 IN (16-29)

T 7 KL Z0xC1000000% 5 ET B 7=, HI7 KL ZAREMRAMY ¥ > 23— DFZk D X 5
ICRETDHDHMERDHY 7 ¢

31,30,247 % > 73— : OUT
A TOHIY ¥ > 73— @ IN (29-25, 23-16)
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PCI7#SH— s I—RKDA VA F—)

BTFRHOIHawksy AT AZPCIT 472 — %W T 57O LU TOFRIEZFEH L TTFEW

© g ks~ w e

iHAWKS AT AR T — « 7 ER TS Z EEERL TR,

NA e v AB— %Y R— T HEERNDZENTWAPCII— R - 2oy &R LET,
ERTROr—7 VN 2% @REERY AL ET,

XY BIPCIT X7 H— « B— REELIALET,

TS — - J— RERY TR U CHEDNEICEE LET,

HR—F FEOMEIZRE L ET,

VMENRR « THESH—« J—KDA A b—)b

3.

NOTE

VMENRA « Ry 7 FL— 3T A V= Fz— NRA«TT b, R
e — R OE Y IAHACKIE 5 & Bt D120 DY v /8= % Ff
STWET, INHDT XY U RX— I T H T X —« h—FRELIAEND
28y MBS TS Z AR LTI,

VMENRREERPNRT — « T ENTWNDH I E 2B LTI,

VMENRA « TH TS H— e« H—= KNV AT L« 2 ba—InEI0ERELET, L
VMENRA « TH TR —« = KRN RAT L« a3 ha—F04E, Aoy MI~ELAL
VERH D FET,

LT AT S = B— KRV AT L 2y ba—F TERWES, 2OT7 472 —HIC
VMENRR « J— R « F—UTREHDUA T » FERDTTF IV,

BIRL72ZAvy hDAXRT I~ — REZELIABET,

TETE— « =T N DR
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NOTE

W7 7 AR— « =T NOEITENWRREBICL TN T RS, B
O X D I/ NS IpiB Y E T R T2 DIiZ T v a—)b « R—=2DJ7
TAN A TEFEHALTTFIN,

KT 7 AN= e T =T NFHTATHELNTOETOT, FE2( T
T ON—T 8T £ 72581320 O I3mAR 5 /et s H v
iﬂ_‘o

iHawk= > B2 —#% « AT A EVMERAERB AU —OFFCHDH Z 2R LTS
W,

W77 A= TV —=RNOITLRT =Y FERICHT 7 A =« =T N DOEFNHEL
DHALET, FT—TABRHEHEIN T2 WERIZEN G DT —Y ZFEICTICE L TTF X
W,
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YT 7 AN— e =T NDO—UGEPCIT H T H—+ =KD T — "~ LET,
KT 7 AN—= e =T NDb I FHFEVMENRR « THETH—« =KD T r— "~
el ET,

PCILVMENR R « Y AT ADW ST OEREZANTFEW,

W7 &7 H—« 13— KOREADYDLEDREIT LTWDHZ LR LT FIW, THTH—
ZEET HT2OIZON THLOIVENRH Y £7°,

Y7 U=2T DA ARV

Y7 kv =7 FRedHawk Linux & —#& I SN2 AT a o aZ 7 FCDIZI S LT
*9, ZhiZinstall-sbsvmeAf v A h—L « 27 UL NEFENAL A R—L LET,

VT 2T EA VAN T 50, UTFOFIEEZFEITLET :

1.

RedHawk/X—3 2 2 AL BIE L T DiHawks A7 A ElZ, v— b TR AL, &
VI =P s B RAV AT AEF LT REN

a TAZ by 7 ETEZY w27 L, [NewTerminal] Z3R L %1,
b. A7 A 77 T linitl) EABLET,

“RedHawk Linux PCI-to-VME Bridge Software Library” &5 7~V DT 4 A7 & BOUF,
CD-ROM K7 A 7~ AL £ 7,

CDROMT A R~ bt B0, UTFTDa~vr FEFETLET

NOTE: LLTFOf]Cld/media/cdromPMEH SN TWET, BFRREHLO I AT ARV 1T
LN R T A4 TORIISE U T, BEO~T Uk« IRA 2 MEIRZRDAREENH Y 97,
FELW= 2 b« RA 2 MMZOWTid/letelfstabZ TR L T F &V,

mount /media/cdrom
AVAR=NTEHD, UTOavr REFETLTRIW

cd /media/cdrom
Jinstall-sbsvme

A UA M=)V AT YT IRETTHECHEHE EOFRIIES T EE,
AUAPN=ANRET LIS, UFTOa~<wr REFEITLTRFEWN

cd/

umount /media/cdrom

eject
CD-ROMRIA 7B T 4 A7 #WMY L, RELTFEN, Y70 a—HF— . F—
K% 1} £ 9 (Ctrl-D),
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AR

#BiRD¥ 7 2 3 TRedHawk Linux T DE ¥ = — LRI L OV 2 5 AW fESE S v 5 7]
Retk D & Ao BIEIZ SV T LE T,

btpEY = —/v

FANCEF S 7ZRedHawk 1 — R U, T 7 4L hOEY a—L L L TR SN 72SBST 7 / 1
T —DPCI-t0-VMENR « 7V »w VEF o TWET, b LEDLOTHIUL, I —F/UEKGUI LD

[Device Drivers -> SBS VMEbus-to-PCl Support] HHAIZIWTSBSVMEA 7' > a v &A@ L TZ
NEENTHZ ENFHETT, ZOFY 2 —/Tbtp” & FEENTWET,

FRAR s T ANBEBED 2—)b « T A —Z {4

/dev/btp*F /XA A + 7 7 A JLiL, letclinit.d/sbsvmeZz " L CHIHHLRICER SN ET, 2 b
D7 7 A NLDOFEMEIL, letc/sysconfig/sbsvmeD I TEZ SN TWVET, FIZ, UTFOEY 2—
Ve RITA—=FDOHREIZZ D7 7 A NVTHED Z ERAIRETT, BEEME TIINRT A—XiIH £

/Vo

btp_major=num

icbr_q_size=size

AT %=« TARL AFFUMEHRELET, 7740 ME, I—*
IVIRINT D 2 ERFREZRO(E )20 5, b LERSDOT A
A ABGERMIT ZHA, THIRBECEAT TH- TV £8
Ao Iprocldevices” 7 A LiE, EDOTF A ARBUEMHEHA STV D
DEHIETT D7D D Z LB ATEETT,

B IALF 2 —IZEIV S THNBICBRT Y b U O%(size) 28 & L £
T, —HRETTDHLE. ZOEEFbp RTA DT re— Rl m
— RARLICEFTHZ Ltk EvA, BEEMEITE VD IALF 2 —2E
1225 1KBTY,

Im_size=sizel, size2, ...

trace=flag_bits

AT WAEET H4SBS PCIl-to-VME =1 > | & —F (unit)iZxh L o —
JV e AE VY (BT_DEV_LM) « A XAOELF% 4 hTHRE L ET,
HLZOMEICO(E )R EINTZHE, v—HL - 2EV IZN%E
HBEL-a=y NETESICENET, BEMITa—br - XY
M HEAKB TR ARMANAMBE 720 £3, FHMIC OV TCIEARRED Tr—
H s AV B arEBRLTEFEN,

TNAR« RIALNRNDRL—R « LUVERBEELET, ZhiFED
FL—R « XAot—T%btp KT A NBRRRT HNEHRIEIT L7201
fER & ET, HHAHERE Y MI/usrlinclude/btp/btngpci.hiz®
5HBT_TRC xxxDETY, b L —RAXMEEEICHEL RITT-D, 20
FEEEIIbtp KT A NOMEE T Ny 7T 5720 T IR ~&E T
9, BEMEIF L —2Z « X ut—T 72 LD0(ERr)TT,

PUFIEbtpE Y 22— )b« /RT A —Z [AHEDOHITT
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VMENRR « = v BV

PCI-to-VME/R R - = ¥ 7' D B8 7e/ERLIS K OHIBRD B AR — K id/ete/init.d/sbsvmedI ik
A7 VT MIEENTWET, v 7 etc/sysconfig/sbsvme-mappingsiZE#R I LTV
534, “letclinit.d/sbsvme start” OLBEHIZ/ERK Z4u, “stop” OMBERHIZHIBRSALE T,

letc/sysconfig/sbsvme-mappings 7 7 A /LIZVME/R A « = v B0 ZHYERR D 72 D~V 71 &
a~vy FAT T v— b aERET, LETHIE, T 7 L— ORI A X~ XS
VMENRR « = v BV T EVERT D720 45 Z LA AHETT, sbsvme-mappings 7 7 A
NADa A FBLXOARETHRTS lproc7 7 AV« VAT oA B —Tz2—RA] BV
3 > Tt T D /proc/driver/btp/unitivme-mappings 7 7 A WICEEIAE N TV AHEIZ X
D, v~ v ErZIER SN ET,

AT ZHUEFIZPCIt0-VME R R « = v ¥ 2 7 2 ERLT % 72 ®1Zsbsvme-mappings 7 7 A
NWEMEHT 52 LT, VMENRRZERANAL V RT 571 — 3L - V7 VEE A E Y EIR A
9 Bshmconfig(1)Z MO 3 7= (2 etc/rc.d/rclocal A 7 U 7 b ~iBIIOIT2 Yy b5 &
WABETT, TNEFMAT IV T« 27 V7 "3RI TnEd, FEfic W 177
Uir—vahl] Br7var 28R LTRFEN,

AP f U H—T =X

RS R— RV 7 b7 = 7 ~DOW L DDEIE RedHawk Linux iZf7hbivE Lz, v A h—
IVOEFIZINZ, LR ENESNE L,

o BHOBA YA XDy T 7O REYR— b, BHEOL—F— - LL e RTAN
EROVAT LT, ZOBREITS RTANRNDEEOT A A THBED NS K e Ny T 57
EHETLHRDVICENENDNAA L R - Ny 77 2F0ETHI LEFRRICLET, 20
FEREITEBORE R NA VR e Ny T 7 (=T =27 THFR— F S TNAHDVMENR « R
L—"7 - U 4 v RUZEMNLAEFIIOMBOE) ZEIV Y THZ LICLVFIHTELZZ L E
RLET, SO WTIE IRA U R e Ny T770RE] 7o a 28 LTTFEN, 7
v 77 LM, VME R RZERIAEE DN 7 7 OFI) B TE LUV, > K32 FIAIEN
ENTWER( 7TV r—varfl] 872 a 28R LTTFEN),

o FFEDOTHERLFEORDONTVRNWVMENRZE/~ v B2 7 OERK L HIFR, 8L OH X
FY DAL REHFATH-DIZFD~Y v B T DOPCINA « 7 R L ABMEALE O BE %
A—F, THIFRD2ODNTINTEKRT HZ ENARETT

- bt_hw_map_vme/bt_hw_unmap_vmeZ 1 75 U ¥ o> fdi
- to the /proc/driver/btp 7 7 A /b« ¥ AT A~DEZ AL

SEACOWTIE [VMEARZZE/R~D~ v BV TBIONRAL R #7230 28R LTT
W, Fal I M. BHOFEEFEVVMEAR « < v B S OMER. Foar, BIROF
BEZRLTCWES( 7 AV r—a i fl] ¥73 a3 28RLTTFEW),
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APIHRE

#15-1ixlibbtp 7 4 77 VICEEFN TV HAPIEEK ZFEH#H L T\ ET, BESZH LB
SNTBEIIRICHS B v a U TEABIOHBA I TOET, 7V OREIIRedHawk Linux
DIEIZEENTWVWASBST V7 /uy— V7 N 2T D=2 T MIE#HENL TWET,

$£15-1 PCI-to-VMES A 7' 5 U BA%k

B BEE
bt_str2dev SCFFNH B IRERT A A~
bt_gen_name TN AL AR
bp_open T AT N, R A —T
bt_close BTN A7 e —X
bt_chkerr 2=y FEOZT—FTF vV
bt_clrerr 2=y hEOZT—% 7 VT
bt_perror TT— X yk—ThstderriZH S

bt_strerror
bt_init Initialize
bt read

TT— « Xy — DS EVER
2= oYL
TRELT A A DT — X DFAHED

bt write HELT NA AT — R DEXIASL

bt_get_info T A A DRERGR E & BUS(BUT O Note 125 1R)
bt_set_info T SNA A DHERREE E & 3% E (LU T D Note 1% 2 FR)
bt_icbr_install Y IABA—L « Ny J e —F & VA F—/L

bt_icbr_remove
bt lock

EIVABa—IL « RNy« —F & HlbR
2=y hor v Y

bt_unlock Paimy 7 Lica=y b &T7Truayy
bt_mmap BT NAANAEY - vy BT LIRA U Z ZAERR
bt_unmmap AEY o BT LI IET vy
bt_dev2str FRERT NA A o B A TR SUFR A~
bt_ctrl K7 A /SO BI % & BRI L
bt_bind 7TV —va VRN T 7 NS v RELTFONote 122 )
bt_unbind NA U RULEARY 77 2T 234 > FELT DNote 1% 2 H)
bt_reg2str LAY T LTI~
bt_cas 7Ny 7 MHEOREE AT T
(KAN=2UHEE FF)
Note:

1. BEOBEARTA XDy 77 b0l EZBEL CHR— gy g
YRRy TrpFEE ¥ arEBBLTEEN,

2.  Z®OPCI-to-VME O~ v B 7L v ROYAR— MIza=—7 T3 : K&ED [VMEN
AEM~D L TBIONSA VR B a BB LTES,
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#15-1 PCI-to-VMEZ A 7 5 U BA¥ (e %)

ke =
bt_tas TRy ZUBOT A B IORE
bt_get_io TR T HZ—DCSRL A X DHHIY
bt_put_io T HETHE—DCSRL VA H DEX AL
bt_or_io LR L A EE AR
bt_reset YE— K TVMERNRZE Y > b
bt_send_irq B T2 VMEN R ZEN 0 IA R % 125(E
bt_status FNRA ADAT —H A %KY
bt_hw_map_vme PCI-to-VME SR « = v &' 2 7 OVERL(BL T D Note 2% 2 HR)
bt_hw_unmap_vme PCI-t0-VMENN R « = v B 7 & HIR(ELT DNote 2% 5 H)
Note:
1. BEOBARYAZONy 773 IN60BBEBLTIR— IR TWET : [1
YRRy Tr0FEE] v a v EBRLTEIN,
2. Z DPCI-t0-VME O~ v B T34 v ROV R— MIa=—27 T : K&ED [VMEN
ALEMA~D= Yy EVTBIUONA VR B2V a v EZBRBLTEE,

NA VR RNy T77n3EE

RedHawk shsvme®D /A > K« /N 7 7 OF R — ML, VMESZAZERIZ[RIRFICEEL, YA A5

IRBH—FNDNRA R Ry 77 HE0 YK THH, bt mmap()F L Obt_bind) %7 A L &

T, 2O var T SBST/ / ay— - VT MU T w2 T VO, R Ry Ty

BT 2GR E TV R — EREDRIICRRLINEEFD, ZONA R - Ny T 7 DHR— I
BT 2R a Rt L £,

SBSOE ¥} & RedHawk /31 > K+ Ny 7 7 OFHEL OB THe—2—H— « £ VX —T = —ARR
RHDIE, HBRENTWbbt_set_info() BT_INFO_KFREE_BUFFFOM LIC3s1T 5 ‘value” 785 A —
ADOFENTTHHZ LICEELTTFE W, oa—HW— - f ¥ —T7 2 — 2L T|ISBST 7 / 1
= VTN T v =ma TV TORTOEREL R £,

bt_get_info BT_INFO_KMALLOC_BUF
T

bt_error_t bt _get_info(bt_desc_t btd, BT_INFO_KMALLOC BUF, bt_devdata_t
*value_p)

¥ obt_get_info() BT_INFO_KMALLOC_BUF =t~ > ROMEOH Li%, ZHZNRIET Ny 77
DT KL A, value_p/XT A —Z DFLEIZHEM ST DEEDO T —3V « Ry 77 Z2ED YT
DHZEDFHREL R VMENRANED Ny T 72~y B TBIUNAS R T 572012 D%
bt_mmap()=°bt_bind)DOFFONE L 2T 5 Z & B AIRRIC/R D £77

BT_INFO_KMALLOC_BUFFEUM UL, & IZAE) L 7=bt_set_info() BT_INFO_KMALLOC_SIZI-
CHLUTHRELIEREDELE LT A XDOH—F)b « SA K e Ry 77 52580 4 TET,
(b LBT_INFO_KMALLOC_BUFFEUMH LS S NTZREIZZE D & 5 IR LSS igino 728

By BAKBOT 7 4V b« A ARERENET, )
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HKBT_KMALLOC_NBUFS (16)® 4 —%/L + /3> 7 7%, BT_INFO_KMALLOC BUF=~<> R
OO LICE Y FRHZEID M THZ ENARETT, b LI ODBERICISED A R« Xy 7
7EED Y TOHNTWEHE, ZOBT_INFO_KMALLOC BUFFEUMH L2 L TBT_EINVAL
DT —fEEIRLET,

% Lbt_set_info() BT_INFO_KMALLOC_SIZFEON LA/ SA & K« Ny 7 7 DY A ZhBr ~FKE
FTHDIEHEINDGE, HLVSA U R Ny 7 7 O A X3bt_set_info()
BT_INFO_KMALLOC_SIZF-OMH L &4t L CIHEE r DEICERE SN D £ T, TO%IH<
BT_INFO_KMALLOC_BUFF-UMH L& TIEBT_EINVALO T 7 —ff & TR SN D Z LICHEEL
TRV,

HLAI—RABF LI =R - SA VR - RNy 77 AIctHo7e2fadn Y Cn 2 LHkz
WS, ZOBT_INFO_KMALLOC_BUFFEUMH LIZZRH L, BT_EINVALO =T —fi% iR L &
jﬁo

bt_set_info BT_INFO_KMALLOC_SIZ
=

bt_error_t bt_set_info(bt_desc_t btd, BT_INFO_KMALLOC SIZ, bt _devdata_t
value)

bt_set_info() BT_INFO_KMALLOC_SIZa~ > RBFH LWL U K - Ry T 7O A XEBET D
O A SN HE, £Da~r RXFkobt_get_info() BT_INFO_KMALLOC_BUF= <> K
OFEOH LICHEEE KIET7ET T, BRIV K Ny 7 7O% A XCTRRZEID 4 THNz
EDOT—FL « XA R« RNy 77 18 LWBT_INFO_ KMALLOC SIZIZ X W BB A2 25 Z &
EdH 0 EEA,

DXL T, BB A XD —F)L « XA K« Ny 7 7 X1EILL EObt_get_info()
BT_INFO_KMALLOC_BUFI-UME L 24T o 722, #2725 BT_INFO_KMALLOC_SIZ "value’/3F X
— A AT EZ LI o TEHID S TEHZ ENAfREE 2 9,

20X FED valug’ RTA—HTNA UK e Ny T 7DW A XEHT 52 & E2HLEL FT35,
WETIED D ER-A, I—F XA R RNy 7 7E D Y TH2ORZIFITEIY EF 5720, 2
DOREFD valug” /XT7 A —FZEOBREBIOHERITEI O Y TONTEI—FL - XA U R Ry
77 OER SN TR WEREHERLET, h—Fb - XA R« Ny 757 OV A XOYBEE
fEIX64KB T,

. bt_get_info() BT_INFO_KMALLOC_BUFIEOVH L CHI Y M Clzpkzhd 5 Z & 3 alfE/a B —
Kb e NA R e Ry T 7 OFRKRY A RZAMBTT, LNLARL, VAT LAOYBAE) &
BLOVATARAE) OFHRGIEFELETOT, AMBOIT—FR/L « XAV K« Ry T 7%k
EFIZHYYTHZENFICARETIHRVWEAERS D 3, Z05E, oL/ Sy X
DA R e RNy T775BDYHTHZE, HOEWE, VAT A AEY EMIHEHLTAEY -
VY —REHENRIZTRNTAMBDO I —F b« NA L R« Ny 77 28D Y THI ENAFET
7

bt_set_info BT_INFO_KFREE_BUF
=

bt_error_t bt_set_info(bt_desc_t btd, BT_INFO_KFREE_BUF, bt _devdata_t value)

bt_set_info() BT_INFO_KFREE BUF=~ > FDOA ¥ —7 = —R|L, SBST/ /0¥ —+~v==
TINZRBR EN TV D Z & L RedHawkd FTlEb M B £,
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BAREYIZIZ, 'value’ /3T A —Z |ISBSOFEEETITMH SN EH AN, RedHawk D3 TIILLF
DIETEFDONT A—F R L ET

valug® /RT A —ZNErdis

S ORFOH LI, BUfE—F — 22 B bt mmap) STV R TD A=Kk« /3o
Re R TrmT I\%J:U\ﬁgjj&]\/i#o

H LT A REORBErENAIREIRNA R« Ny T 7 BRSOV L RWEE, 2O
O LIZRER L, FEOYH Lo ~BT_EINVALDS IR SN E T,

value” /T A—HZ N a TITR WS

ZOMOH LIZFFED T — )b« NA Y R« Ny T 7 107207 23 v R X UME#S
L7200 DTY, ZOBRES, MO Lo value’ 735 A —# 13, LIRTDObt_get_info()
BT_INFO_KMALLOC BUFIEUMH L Covalue_p’ /87 A =X IZIRENTZH—F)N « RNy T 7
OF RLRAELFELTHILERDH Y £7°,

H LI LD value® /NT7 A =X IZHRE LNy 77 DT RVANRHN 2 —FIL -
NRAV R e RNy 77 b= LARWGEAE, ZOOH LTk L TBT EINVALO =T —fE %
RLUET,

H LIZOEOH LD value” /X7 A—ZNF7e I —R N« R U R e Ry 77 E—F LT
WTCHHAEZ DNy 7 7 Na—H =222 Hbt_mmap() SN TV DA, 2 OFOH Ligk
ML CBT_EFAILOMEDNEEINET, ZOHE, ZOMOH LK TIEICED NNy 7 7
ZFE 3 bt_unmmap() T A LERDH Y T,

NA VR« RNy 77 OBHIER

bigphysarea’X v

LI 7 2 a o TIEANA VU R« Ny 7 7 OHR— hH3RedHawk D T TR A KI5 72 5 ikl
WZOWTHBA L 7,

SBST 7 /ny— VT huxT - v=a T VITHIF S LTV S bigphysarea s » i, RedHawk
sbsvme btp7 /34 A« RTANTHR—F IR TRV E LIRE L SR TWERTA, HHO
KRERNALUR - Ry 77 2HlTE5Z L1285 T, VMERSZDBiHawkd A U ~T 7 & 23
DIZDIZVMENSR « AL —7 « U ¢ v RUZEROIEMBETHZ YR — T2 Z EAFRETT,

btpEY 2—DT7 u—FK

sbsvme ’btp’ H—F/L « TV 22— ME, BETrERAOT KL 2ZE/-IZbt_mmap() S ED D
— R e R R Ry T BEET AR e — R T 52 LR ERA, I—FL - BT
AN BV a—ART ra— RENDANTT 7' AT E T bt_unmmap()FEOH LIZTH—F% L -
NRAVR Ry Ty ~O7y T HAIRTD2HERDH Y ET,

BAE2— P —ZZH bt mmap() S4L72 31 & R« Ny 7 7 BEE LW, btph—xL -
¥ = — /L etc/init.d/sbsvme stop” T~ FIZTT7ru— K452 LN AfRET, HAEHIV Y TH
NTNDEDH =N+ SR« Ry T 7 HEUEAS V RERTWAEAII)NN— Ry =T
VMENRA » 2L —7 « 74 v RYZEMMPBLIREED 5 HIZ7 e — REL, RO —FL - A
EVEY Y TORDITEBRINET,
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bt_bind rem_addr_p/XF X —%

a—Hh) - AE)

15-12

bt_bind()FFONH L @ ’rem_addr_p* /37 X —Z IO LIEB A —RL « XA VK« Ny 77 %N
AV RLTEWEBOVMEARR « AL—7 « 4 RUNOA 7y hERELET, 2O
7%y b THY ., HHHIRVMENRZDOHIT KL A TIIRNWZ LIZEEL TR, 2ot
7% v MHIZ, SBSVMET ¥ 7% — « 71— F LIZH HREM-RAM LOD ¥ % L R—REIC L Y E
FENTVMENRZRT RLADIENS & 720 4,

FEEEO rem_addr_p” 7k v MEZEE, b L<IXrem addr p’ /XT A F—IC
BT_BIND_NO_CAREffi ## il L Thtp K5 A /i1 7234 o R« 7 FLA[B% Rod &%
ZEDOEBLLTHARETY, ZOEMEDILDEHA. bt_bind)FEONM LD IEFIZ R - 72
®’rem_addr_p’ AE VALEIL T —FAbtp KT A RSHBNA U R e Ny T 7ZNf U LA 7'
v MEZEHET,

il LT, H LREM-RAM LOD ¥ v 7 3—g% E A 0XCO000000 DB IZ B E S A 7 & » MEDS
0x10000D3 . VMENRZMNE T 7B AWRER Z DRy 7 7 DEBED AL K« 7 KL AT
0xC0010000& 7225 TL & 9,

=) e XA R e Ny Ty DY R—FEFHNC, bp RTA RNbEu—HL - AEV D=
YEFMEYR—NLET, AR Ny T EEEODITEEE A S5 BT_DEV_A32,
BT_DEV_A24, fiOVME/RA « T34 A « XA T DEPVIZBT_DEV_LMT /R4 A « XA T Off
A% U CZOMENFAMREE 20 £7,

a— e AEY « Ny T 7iE btp KT A 3B E— REINZRFIZVMENR « AL—T « 7 ¢
RO~ Y47 S8 v RENTza—h ViHawk A B Y WOk ENET, ZOAE I D
B LB CTENRAL U RiGbtp RTA AR — FERTWERY EfishizEE & T4, b Lbtp
R A /303 fetc/init.d/sbsvme stop” 22~ RIZE VD 7oru— RanzHa, Zoue—h1 -« A%
U« Ry 7 7IIVMENARZERIN LT va— RS, ol —3xVCHEMAT DIl S vE
7

n—H e AEY « XNy T 7iE, VMET # 7% — + 71— K EDOREM-RAM LOY v > R—ZREIC
TERINTEEBVITEIZVMENR « AL—7 « 7 4 ¥ RUDERIEIZASA > FLET, f
ZIE. bLuo—h« 2F ) OV A XH64KB, REM-RAM LOY ¥ o7 S—3% & H30xC0000000 DA
~NERESINEGE, m—H - AFY - N T 7 [IYEVME/NS R - 7 R L2 0xC00000007%> &
OXCO000FFF £ TOVME/NRA~NSA v RENE T,

n—Hh e AEY « Ny T 7 I TFHICVMENRR « UE— | « AL —7 « 7 RUDENHEEE
AT DD, I—FL s XL Ry Tyidua—>i - AEY - FFR— FBRERORHIVD
THZOEBA~NSA V REND EIFREL VI EICEFELTREN, BEET, u—L -« XE
U« AR — ME, (REM-RAM LOY ¥ /3= ENI6MBA 1 N —F D HIFHICEHR G E S LTV D &
RELT)SA > R e Ry 77 AIZIEMB-64 KB OVME/RA « A L—7 « 7 ¢ 2 R 22 & 5%
LT, BAKBOE—H)L « AFEY « Ry T 7 « $f ATHHER->THET,

a—H e AEY « Ny T 7OV A XL, letc/sysconfigisbsvmet#k 7 7 A LV (RED [
Bl £7varEBRLTTFEV)NDIM size’ RIRA—XEEFTLHZLICLV#EOT N
AHECT, AR — hEN B’ Im_size’ DEOHKRKIFAMBTH A Z LIZHEELTFEW, L LY
REREPEESNTZEE. bp KT A Oy 7 780 B TIRES, a—hL - ATV
RRIZbtp K7 A "D e — NIFICEZh & 70 0 97,

n—Hh/L e AEY « PR— ML, Imsize’ btpET 2—/L « RTIRA—FELu~RETDHI LI
KON T D ENARETT, Bua~EELIZEA, bipRI A N iFe—hL -« AEY - Ry
TIEFED Y TT, VMENSR « AL —7 « U ¢ RUSEIRSIERITIT —FL « SR RNy
7 EERAT DO SET,
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B—J s AFEY « PR=FMI, AR RNy Ty« PR-FEETHIIBPTHET

o T—WN s RAEVENLLU R Ny T 7O GFNR, AL—7 04 NyaElkzE LT
VMEARZ 6T 7 & ZANARETT,

o E—MN s AFYENRALL R Ny T OGOy 7 7 i, bt_read(), bt_write(),
bt_mmap()BI%k & 3 2 RHT U /e 7 A R« XA TEBET L LIk oTT 7 2AT
DT EDTREL 22D £,

O—H e AEY ENL R e Ny T 7OKYR— N TOERFENG :

o 1o0uE—H) - AFEY - Ry 7 pHEEBZTNFEET D REERH D £, 2Oy T 7L
btp KT A RO — FIRZERESN, RIAABTro—FENDLETE Y Y TBLU S
VREnEEE LR ET,

MBI DRI DY A KDL 2 R - Sy 7 7 FBIRICHE 0 S TH RO > R, B
27 2 v KB R ORI 5 = & A ATHET

o E—HN e AFEY « Ry T FIFHICVMEAR « AL —7 « 7 ¢ v RUEBOEDE 56 L
iﬁ—o

SHRANC S R e Ny T 7 DI —PF—NVMENRZER A~ A REREDLE A

RNy 77 OMEIA7 2y hOELLBIRETHZ & £EH— VBRI
DIRDZENTWDONLEIA T &y bERDTSED T ENARETT,

VMENRRZEF~D~ o B TBI NS R
RedHawklZFiED 7' B A L3RR, vy B 7 EER LT m e AR T Ltk b 2D E
FIRDVMENRZER]~ v B T E2ERT 2 HFIEERMIELET, O~y B 7T TERE
L OHIBRT 2 Z &A%, bt_hw_map_vme & bt_hw_unmap_vmeZ « 77 UE§REZ @ L C, £70iE
Iproc7 7 A )b+ VAT b+ f L HE =T 2 —A~NEIRADI L TELLLAHEL R £9,
VOZERI DRI ~Z D& 7 A v h &AL v KT 5 7-9IZshmbind(2) F 7z iXshmconfig(1) Z i\,
T U T 4 TVMENRZEM = o U 7T 5 —EDOPCIN ARG T F LA 2Bl LOMEA T
LT ENEEEE D T,
OB TO®Z v a TSR TOET,

bt _ hw_map_vme
Z DOB%ITHT LWOPCIHO-VMEN R « = » B0 7 BB L7,
B

bt_error_t bt_hw_map_vme(bt_desc_t btd, void **phys_addr_p, bt _devaddr_t
vme_addr, size_t map_len, bt_swap_t swapping)

5%
btd %5 L7=bt_open()BIELFFONME Lo B S =T /34 AFadk+,

phys_addr_p ZOw LTS Da— APCINNARIEINR—R « T KL AN
WS D2 —F—ERONE,
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vme_addr

map_len

swapping

RY1E

BARGIR— A « Z—7 RWMENRZOWHLT KL A, Z0O7 FL A%
AKBDO B LI A BN TW AL MERH Y 7,

B END =Ko =7 « = v B 7 OH A X, ZOfEIZ4KBORE
®izon EFnshEd,

N=RT 2T vy B TIERT L, b - 2T BT R,
lusrfinclude/btp/btngpci.n~> & « 7 7 A MZEEN TN D
BT_SWAP_xxx E#Ez M4 2% Z LT,

B L7546, BT_SUCCESSOEANR S E T, phys_addr_pfiiiElZiR S4L7=PCINNADT K
VAL, UE—RMENRRT RLADZOHP~T 7B AT 572D ARE/R 38 A E U
W2 VERLT % 7= shmbind(2) £ 7z idshmceonfig(L) 2 4% Z &L N ATHE T,

KL 7eh . RIROFRIK 273 72bt_error _tOfENIK I VET :

BT_EDESC

BT_EINVAL

BT_ENXIO

BT_ENOMEM

BT_ENOMEM

bt _ hw_unmap_vme

15-14

MEh72btdit il + 38 E ST, SRR FIET A R - X AT
BT _DEV_A32, BT_DEV_A24, BT_DEV_A16Mbt_open()FEUM L35
WENTZFRRTFTHAIMLENRDH Y 7,

7 7avme_addr, map_len, phys_addr_p, AU v E L7« )RF R
— & BRE S LT,

shsvme/N— RO = 7340 T4 Tl FRIRE LS ERS R
TULVRWY,

shsvmeN— R =7 « = v B 7 « LYRZRNIEL T2 AEEY
WMTHZ ERHFRRDSTZ,

Oy B TOBHNIERHIND I — 3T — X EERH O A E
VEEDBTHZENTE RN,

Z OBI%IIbt_hw_map_vmeBak TREIZfERL S L7z & 72 id/proc/driver/btp/unittvmemappings 7
7 A NASDEZ AR L DPCIt0-VMERA « = v B 7 EHIBRLET,

B

bt_error_t bt _hw_unmap_vme(bt_desc_t btd, void *phys_addr)

RIA—F
btd

phys_addr

FiEh L 72bt_open()BAEIFEONE L 2 HIH S 727 /34 AR+,

HIBR T 5VMEA A « = v B2 7 OPCIS BT N L2,
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RY1E
Bh L7384 . BT _SUCCESSOMEA RSN ET,
K L7456, RROFIRZ /3 @Y 72bt_error_tOfEN KIS ET :

BT_EDESC B 72btdFe R+ R E SN, SRR FIET A R - AT
BT DEV_A32, BT_DEV_A24, BT_DEV_A16Mbt_open()FFOM L5
WENZRRFTHDHILEND Y £9°,

BT_ENOT_FOUND  phys_addr/{7 A —% CIRESNIZ~ v BV 7 BREE LR,
lprocZ7 7 AN s VAT b AV F—T=—2R&
shsvme btp 1 — /L « YV 2 — A a— RENRE, LR Dlproc” 7 A ABERR S IVET
/proc/driver/btp/unit/vme-mappings

unit (gsbsvme PCIZ7' Y v« I— KD = FFEETT, HHOI— RiZ=z=vy FFEEN0L AR
NET, BEOTY v U EFOVAT ALETIE, 2BBEOI—Riiz=y FEBLERD T,

BETFDPCI-to-VMENR « v v BV TI3FEDT7 7 A VOFAHFRVICE Y A Z ENA[EETT, <
Y EUTIFEDT 7 ANS~OEZIRARXZL VIERB LOHIBRBAEEL 2V 3, Zhb60T 7 =
v ZIXLL Tt L £,

VMENR R « = v ¥y 7 DFR

cat(1)Zff - 7zvme-mappings 7 7 A L DOFHE LIV 1%, BEMHY. SHIZETOVMENR « = ot
I aFRLET, LTFO/132->DPCI to-VME/\X BT ERLET

$ cat /proc/driver/btp/0O/vme-mappings

pci=0xf8019000 vme=0x00008000 size=0x0001000 space=A1l6 admod=0x2d swap=5
pci=0x¥8011000 vme=0x00fe0000 size=0x0008000 space=A24 admod=0x39 swap=0

pci= vy EV PR EN S e — I APCINA « 7 RLAZRLET
vme= BIIAVME AR A « 7 KL A& R LET
size= v T OV AR/ ESERLET

space= VMEARA « 7 RLAZEM DO~ v B 7 DX A THRLUET

admod= /usrf/include/btp/btdef.hiZEFK X 2BT_AMOD_xxx Tilif SAL7ZVMEN
AT RVAETAT7AT 2R LET

swap= fusrfinclude/btp/btngpci.h.(ZEFE S 2 BT_SWAP_xxx TRk 4172ty
b 2Ty THERERLET

VMERR « = v &'V 7 DIER
VME/\‘X*FEJ'\@'\’ v BV ' ivme- mappings77?4’/I/f\0)$é°i/$%L L OERT 2 Z &3 H

HETT, 2077 AN~EXALTZD ‘;ECAP SYS ADMINMERR ZHf > TWAMLENH H = &
& HEELTRFEW, 7/E/7%1’Eﬁkﬂ’ét T, LFD35D/NF A — 2% 7 Z CEDTIA

HFTHRETAHLENRDD 4 -
vme= v BT T DOV A DIV BMEVME N R « 7 RLUAERIRE L E
.a—

(Bl : OxFffFf000)
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size= 2V BT DY XXV DERTHDHZ LY)ERELET, (B : 0x1000)
sbsvme/N— K7 = 7 I~ v B2 R EFH T32MBOVME/ S 2 ZEITHIR S 41T
WAHZ EIZEBELTTE,

space=  VMENZ - 7 RLRAZED~ v B 7D A 7 (A32, A24, Al6) ZHE L £ 1,

UTFTOFT v ay 85 2A—F i, FROMENRT A—Z BN THEEDIEE T 252 )
BECT .

admod=  /usr/include/btp/btdef.hiZEF N 2BT_AMOD_xxx Tilif S4L7ZVMEN
AT RVRET AT 7ATHBELET, bLEELRVESG, UTOT
T AV MEPERSNET

BT_AMOD_32 0x0d
BT_AMOD_24 0x3d
BT_AMOD_16 0x2d

swap=
lusrfinclude/btp/btngpci.hiZEF SN HBT_SWAP xxx CTilkESnd ey b -
ATy T HRERELET, b LIRELRWEE, 774/ MED
BT_SWAP_DEFAULTAEH SN E T,

PLFofliE, vmemappings” 7 A A ~DEZIARIZL D2ODVMENR - v v B T OVER %
A~LET,

$ echo “vme=0xe1000000 size=0x10000 space=A32" > /proc/driver/btp/0/vme-mappings
$ echo “vme=0xc0000000 size=0x1000 space=A32 swap=7 admod=0x9” >
/proc/driver/btp/O/vme-mappings

shsvme btp 7 — /L KT A 23 H3%/etc/init.d/sbsvme stop” ( 'VMEbus Mappings) #ZM L TF &)
I CT va— RENHHE, BIEOETOVMENRA « v v BV TIERIA AR T re—RKEnb
ANCHIBRSND Z EICHEELTRFEWY, b Ly B I BIFEE L, “modprobe -r btp”n3 K5 A
ET7ru—RTibicbniziGe, 7ore— FEETOVMERA - v v BV RIS
HETRMLETS,

VMEAR R « = v ¥y 7O

15-16

VMENRZE]~D~ » ¥ 7L, vme-mappings” 7 A /LI~ v B2 7 O a—J1 VPCIV S AL &
FEXADZLICEVRTLZZENAETT, 207 7 A M~EBEEALTZOHIZIE
CAP_SYS_ADMINFERZ 7> TV HMERHH Z LIZHEE L TFIV, PCI/NADNLE L
bt_hw_map_vme()E & 'vme-mappings 7 7 A /L DcatiZ L ViR I E 7,

il

$ cat /proc/driver/btp/0O/vme-mappings

pci=0x¥8019000 vme=0x00008000 size=0x0001000 space=A1l6 admod=0x2d swap=5
pci=0xf8011000 vme=0x00fe0000 size=0x0008000 space=A24 admod=0x39 swap=0
$ echo “pci=0xf8019000” > /proc/driver/btp/O/lvme-mappings

$ cat /proc/driver/btp/O/lvme-mappings
pci=0xf8011000 vme=0x00fe0000 size=0x0008000 space=A24 admod=0x39 swap=0



TV r— 3

NZ
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7177 Milik, sbsvme btpT XA R« KT A NSOFERED FIE AR LE ORI A ZRE L 3,
Z b lElusr/share/doc/ccur/examples/sbsvme TH DI 5 Z L MA[RETT, T m 7 T A

FRDIZOITER T2 — LT

o TNRyXLT

o NAUFV -F—HOT v Tu—FBIOF Y a—F

o Tul T MELIZEIVIABRDOZEE LU

o N—FRy=7DFTAL

o VMENRR = v V7 OMERB LUSEE AE U ERk~D /A K

#1520 77 2 ERE L CWET, TAX U R () iZRedHawk LinuxiZ iz Hivi=7 v 7
FLERL, B var Tl ENTHWET, o7 r s T AESBSTZ / rY— - VT |k

Va7 s w=a T A TRHERTVhET,

#£15-2 PCI-to-VMEZ 1 "5 A

U7 b,

&R B RS 55K

bt_bind JE— RVMERA~E—HL « Ny 77 5-( 2 KL, 2—#—AH% | bt bind()
HoT, AU FLEANY 77 DFEHE256byte /1 LE T, bt_unbind()

bt bind mult * | UE— FVMEAA~NEIO T —HL « Ry T 7 %31 R4 5H1EE57 | bt_bind()
LET., BEC—V—ANFEOFICE—H L - Ny 7 7 iz EX bt_unbind()
ABET, 2—F—ANFAEEL, Er—L - RNy T 7 DEX—V DN
SH16byte & I L E T,

bt_bind_multsz * | BEDERBF A RDAAL 2 R« Ny 7 7 ZVERT 5 HEER LET., | bt_bind()

bt_unbind()

bt_cat ‘cat! s T ATV ET, UE— NVMERZANS OFAIY Z4E%E | bt_read()
H 71 (stdout) ~, F£72ITEHEA S (stdin)2> 5 U ET— FVMEARA~DF — & | bt_write()
HXIABLEZARBICLET,

bt_datachk BEDRE =V BT S ANLOFAEZBIOT =X E1EAT | bt_read()
—HZADT T —RNREELTWRNWT EEARIFLET, bt_write()

bt_dumpmem Y E— FVME/RRA DT — % 256byte & st A 0 AR HEH A~ A L E T, n/a

bt_getinfo BRTANRONRT A—=ZEBELEND OEEEMER I ~FRT DAY

bt_hwmap *

VMENRZ « = v B T A2 1ER LET,

bt hw_map_vme()

bt hwunmap *

VMENZ « = v B 7 EHIBRLET,

bt_hw_unmap_vme()

bt_icbr fEE DRIV IAHZ A T ORGEBS LOFI VAR ZZELET, bt_icbr_install()
bt_icbr_remove()
bt_info RIANRDONTG A—=E OBFGETTREEZITVET, bt_get_info()
bt_set_info()
bt_readmem U E— RVME/S A DF — # 256byte D FE 4 B - THEMEH Jj~37% L3, | bt_read()
bt_reset JE—FMMERAZZ VY FLET, bt_reset()
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#15-2 PCl-to-VMEZ' = 75 b4l (&)

&R B RS 55K
bt_revs RIANRDN=Ta v BLUON—RU =T D77 —AUxT - "=z bt_open()
MEMEFERO~H O LET,
bt_sendi UE—b - RZA~FNALEEEFELET, bt_send_irq()
readdma * | CPUIZRRDY I —F)b « RIANTHEHINDIDMAN— R =737 — | bt_read()
Brabt—F25ZLIRDIDOTRTTEARIYRENRT — X & 5idh
W5 Z & &BRWTIE, readmem& WL TY,
shmat * THEFTHEDIHEAETY - F— - XTI XK EFHL, H 2 | shmeonfig(l)
Y SRk B RE A Y £, shmeonfig-script” 0 77 A CHA S E T, shmat(2)
shmbind * | PCI40-VMENR A « v v Vo i~y T ENT4A A€ UEERZER LT | shmget(2)
ZoFLTENEGHEAEELET, shmbind(2)
shmat(2)
shmconfig-script * | /proc” 7 A /L« ¥ A5 5% 4 L TPCI-H0-VMENR R » = 2 7 & {ERR shmconfig(1)
L. VMENRZRFEIRAAA o R 5380 A€ VA AER T 2227 U 7 b
T,
vme-mappings * lproc” 7 A /v« ¥ AT L% 4 LTPCI0-VMENR » = v B2 7 & {E n/a
R, R, HIBRT 2 HiEERTAZ U S R TT,
writemem ~ * U E— FVMENA~256byte DT — # F XA, U E— RVME/S A )N bt_read()
5256byte DT — X HEt AR LT, £FOT —X BN~ LET, bt write()
writedma * CPUNRT —F & a b —3 2R VIZHT—F/ + KT A/STDMANN— R | bt_write()
2T MERHENDZ IR0, Zo7al TR0 E0 KR&EWeT—H4 %
FEIALZ L EZBRWVTE, writemem & R U TY, ZofXY T— FVME
INANT —H e EZALTET T, UE— RVMERANDL DT —H it R
LIZLERA,
bt_bind_mult

bt_bind multt-> 7L« 77U r— g id, BEOBUYA XDy 7 7% Y FE— b « /XA
ANA 2 RTL70bt bind() B AEN LES, Zda—F—ANEZRHEL, 1 FInk
BNy T 7 DER—VDRAIOAY — REH ST LET, [LETRERNI NNy 77 ~T — X DEX

ABBITVET

£ FJ715 + bt_bind_mult -[natulws]
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T av e

-n <nbufs> B B CTRBILUONA RT3y 7708, BEEMEITX2,

-a <vmeaddr> Ny 77 %234 RTHVMET FL A, BEEMIZBT_BIND_NO_CARE,

-t <logdev> #WELT 34 2 (BT_DEV_MEM, BT_DEV_IO, BT_DEV_DEFAULT%),
BEEMIZBT _DEV_DEFAULT,

-U <unit> A =T F b=y bEE, BEEIZ0,

-l <len> NA U RT3y 77 DEE, BEEMEIZLI~—(0x1000),

-w <value> BNy 7 7 DFEN—VOMBHAT — FICZ DA HEE AL ET,

-s <swapbits> bt bind)ZMFOHT72DIcAT v - By MEZRELET, VU AR v
IR S NN LIZEBR L TR,




bt_bind_multsz

PCI-to-VME #7— }

bt bind_multsz¥-> 7L « 77U r—3 9 0%, Bix I A XOEBONR Y T 7 E Y E— |k - N

A, 2 R D720l

Tht_bind(BMAEMM L ET, ZiFa—F—ADNZFHEL, N RS

NIeKE Ny 77 DENX—VORYIDOAT — REHI LET, EETHEINC NNy 7 7 ~T—4 D

FEERHBITVET,

i B 7595 + bt_bind_multsz -[atuws]

F T av

HERE

-a <vmeaddr>

Ry 77 %A RTAHVMET N LA, BEEEIZBT_BIND NO_CARE.

-t <logdev>

# P75 ( 2 (BT_DEV_MEM, BT _DEV_IO, BT _DEV_DEFAULT%),
5 {#13BT_DEV_DEFAULT.

-u <unit>

A—Td o=y bES, BEEMEEO,

-w <value>

RN T 7 DFEN—V DAY — FICZ D HEIAHLET,

-s <swapbits>

bt bind)ZMFOHT72DIcAT v - By MEZRELET, VU AR v
J BT ENRVZ LIZEELTEFEN,

bt _hwmap

bt hwmapH > 7L - 77U r—3 g id, VMEASZRZE[ O ~N— R =27 - v v B 7%
VER%$ % 7= 8D 12bt_hw_map_vmeB3c& 1 L £1,

i 5% © bt_hwmap -a[ltus]

F T av

HERE

-a <addr>

VME/SZ DT R A, ZO5IEIFNEATT,

-l <len>

PCINAZ FIt= v B 7T AVMEARfERORE &, BEEMITLI—
(0x1000),

-t <logdev>

TV 2F H#mELT A % (BT_DEV_A32, BT_DEV_A24, BT_DEV_A1S,
BT_DEV_IO, BT_DEV_RR), BEE{IIBT_DEV_A32,

-u <unit>

A—Td o=y bES, BEEMEEO,

-s <swapbits>

bt bind)ZFFOH 72D AT v 7« By MEZBHELET, VR »
I HATERRRE N W SICHEE L TR &N,
BEEAEIXBT SWAP _DEFAULT,

bt_hwunmap

bt_hwmap¥ > 7 « 77U r— 3 id, VMEANARZEMOHEEN S NN~ Ry =7 - v 7
ZHI % 72 912bt_hw_unmap_vmePd$ 2 L £,

i B 7795 + bt_hwunmap -p[tu]

F T av

HERE

-p <pciaddr>

Higpd A~y B Z7oa—HAPCINAOYELT RL A, ZOB|¥kiT%AE
VC“j—O

-t <logdev>

#7514 % (BT_DEV_A32, BT_DEV_A24, BT_DEV_A16, BT DEV_IO,
BT_DEV_RR) . ME/EfHIZBT_DEV_A32,

-u <unit>

A—Tod =y bES, BEEMEEO,
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readdma

shmat

shmbind
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CPUIZD Y 1—F )b« RTIANRTHHASNDIDMAN— R =27 NTF—X 2 abt—45Z L
RHZDTRTTEANLYDRENRT =X EmAND Z EEHRVWTIE, Zodr T Tarss
2Xbt_readmem & [A] U ¢,

fi F J71% + readdma -[atulo]

FFav HERE
-a <addr> T —HEEEEMT 2T RV A, 7 7 4 /v MiE=0x00000000
-t <logdev> T U AT DT A A, BEEMEIZBT _DEV_A32,
-U <unit> FA—7 3 ba=y bEF, BEEEIZO,
-1 <length> A D AN M, X=U A X~ TES, BEEMIE0x1000,
-0 <outlen> KR — VB RRRO ST 1T %83 MK, BEEEIX16byte, Z DfEIX
409 T ThHoHZ &,

ZOH TN T a s T Aidshmeonfig-scriptA 7 U 7 MZ X W IFOH &R E T, Zhiddka A E
Uokey EAFIALTT # v F L, VMENRRZERIZANA » RENTIHF A€ Y SEED 6 FH A

LET,

i F 575 « shmat -k shmkey -s size [-0 outlen]

FFvav Mk
-k <shmkey> 1085, F721F'0x 20X T B 16O ILA AT Y OF —1fH,
-5 <size> A A E VO YA X (byte),
-0 <outlen> BN SENTL2EEHAEY - X=TUDHD B D31 ME(161E
), BEAEfEIE32byte,

o7 T MMiliZ, PCI40-VMENRR « = v B0 I~ AV ERE T X v F T 572012
shmget(2), shmbind(2), shmat(2)# A L £ 3, HFAEVICT ¥ v F S fEik% H O VME
NAZEMOFAEENAREEZRY £9, PCIto-VMEN—RT =7 « = v U Z3BEICER S

TWVWABRERH D 7,

f# JJ71% - shmbind -p pci_addr -s size [-r | -w value] [-o len]

FFav HERE
-p <pci_addr> VME~ v BV I R@ENN TN D e — A LPCIVNA - 7 R L A(161#2K).
-s <size> YERCS 2 30H A U SO Y1 X (byte, 161£%%),
- A A £ ) fEIEAD B O FAEY (BEEH),
-w <value> FRE SN, A A D S~ X AR (16HE)
-0 <len> FEEM I~ T &L/ AEY « X—=TDSEHEN LD/ M (161
)., BEAEfEIX32byte,




shmconfig-script

vme-mappings

writemem

writedma

PCI-to-VME #7— }

ZAUFPCIHO-VMENR R » = » B U 72 L DRFEDVME N RFHI A~ A R & 738 A€ U H
AR T 272 iZshmeonfig(L) 2T 2 HFiEDOH 7TV - 22 VT NTF, ZOAZ YT

MIEE 2 E U SEEAER S - % izshmath o 7L« Fa 75 A ARERH L £,

Z FuiZ/proc/driver/btp/unitivme-mappings 7 7 A /L & PCI-t0-VME/ N R « < B 7 & AE
Bk, A, HIBRT A HEERTH T e A7 YT RTT,

DY T s T AT, Bit SFRET SN 20N FRnicE

XiATe 7= ®bt_write() Bit 3

Mirror APIES# &R L £,

i FA 715« writemem -[atud)]

7 av e
-a <addr> T—HEEEIRED DT RV A, 7 7 4 /L ME=0x00000000,
-t <logdev> T 7 AT DT A A(BT_DEV_RDP, BT _DEV_A32, %),
-u <unit> F—T7F b=y bEE, BEEIT0,
-d <value> EXABEWIET DT — X Off, HEMIXO,

ETOHIEEFCEFEO LKL MLET,

1 - 7 I 1 2 0x00001000C44 % % BT_DEV_RDP7 i 4] (0256bytedd 7 — ¥ 4 & &
IABFET

./writemem -a 0x00001000

OV TN e Ta T AL, CPURT =2 a—35RbVIZh—>x/)L - K74 /3TDMA
N= R T R™MEDND Z L2725 T, TNRX Y REWRT—FE2EEATLZ L Z2BROTL,
writtmem & [6] U CF, ZOHITY E— FNVMENAA~NT — X 2 EXIATZF T, UE— FVMEN
AINBDT —H AR LI LER A,

i F 515 « writedma -[atuld]

7 av e
-a <addr> VMEY R L X D5eEH, BEEE=0x00000000.
-t <logdev> T U AT DT XA A, HEMEIZBT_DEV_A32,
-u <unit> F—T7F b=y bEE, BEEIT0,
-1 <length> FERADAS ML AUV A X~GI) TP ET, HUEMIT0x1000,
-d <value> EXIABEBIRT AT — X O, HIEEIZO,
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PRT &L ?

RedHawk vs

16
PRTH—X) « S a v

A TlIRedHawk s 27 A TR RTBEZRPRT I — R /L « 72 g VIZHOWTHBHAL £ -

RedHawk 6.51%, BEE DORedHawkiZ#  — %L RedHawk k L — & + 71—/ RedHawkT /X
T e B—=FNIMZT3IDDH LWPRT ' —F/L « A7 a UOFIHTREE 720 £4°, PRTD
— R /VIZRedHawk DB H D U T4 A AMEREETEEAETHN, BiZaIa =7 7 IR SN
PREEMPT RTU 7 XA L kv F 4 7 AbEHET,

PREEMPT_RTDBINTFEERNCPRT I —R/AD U TILH A JEWENZED Y . RedHawkh — /L
DY—=NVT LTI EDBITIVEA b BT ANKECTERWAREEOHZEED Y 7 - VT
NEA L BATW =y b e a7 OV AT AERIIHTOAL Y KEES T 7Y
T—ra NN E S THIG LW DT D FTREHE 2 B TV E T,

PRT

RedHawk 7 — 2L D —)LF 4  ZIIFED Y V— 2% )V T2 A MEENIHEEL THASED
DI =P —ZV AT LD V=A% 5T 5L BERLUET(ZOREEEICHRET L, 20
TR —FIEEDONN— R =T REFERRETH IR ED Y TAH A LEREEZ L6 LET), L
75%@75% _0)771:1 FIE7 e A0SR L O — 0 RICEBMICEE ST 2L, B
O E DERSY % 5B /M»biém%#%éﬁ;om1+” WLIREETIENTEDL LD
KT?U&~V5/%@%#6$%J~% WCERLET,

PRT A — /LD EARHBZ, RedHawkD > —/LF ¢ v 7 FICREF SN TWARWT 7 ) r—v g v
ThoTHHDHLNDY TN A MERICET IELARETHEDICTFHOF 2 —=2 74
BEEWIYPERT 5 H T, I, BE OB zv/Ffﬁméh1w577J&—v5/u
RedHawk 7 — /L L D H,PRTH — /L DIE D BN LV EEET D A[REMER H D 9, L Len s,
BEDU T AZ A SMEREIIHEIK & L TRedHawk D & — V7 ¢ o 7 ICBREICRET S NF=7 7V 4
— g Nl ko TCERINET,

PRTOEERFIE

PREEMPT_RTIELinux? — RNV DZ < O/ FFIZEERET 2T CTB Y T4, &5 ZOMAK
HRELDFREZI A —RNV « A1y 7 OREFPERIZT Y =07 FAlRg/REEIZ 22 - T
HHETT, W—FR) - Aray 7T )7L g 2T HHIIERAR GRS 72 5 AT ke
238V . PREEMPT_RT CHEUNZENIC &£ 2 BAICEF SN TWRWT /NS X « KT A /N TPRT
H—FNEEERTHERITRETHILERD D £3,
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PREEMPT RTIZ., HSEEDR & EWEITHRER T B ARFICL AT LD T at v L CTET
ENTWVWAZ EEEERICTHOLNUXT O AR « AP 2—F B ERRARICEF LTV E
To INERIAET D720, AT T a—F13FT MR Y a2 — e x 3 FaM L. FIA e
ERDHCPUNT Ot AZBRRHZANEZ D EN/LE LRV ET, ZOAF T a—1 » 7EETR
FE L TCCPUBEIDIERICKE RBUCR VBRI X v v o - AT v VU I35 AET 5 e
HY . PRTH—FR/VCEIFEARE R U 7V 4 A AMEREICHIFRZ ) 2 ATREMER H W 77,

IHHOEEFHEIIHAIZ LT, RedHawk  — % /L12% L CRedHawk D > — V5 ¢ > 7 FHIZBH
TEIZRFENTWRWNWT 7Y 7 —3 a3 UIPRTA — RV &> TREWINZHED U TV 2 A LMHRE
BFERT LN T

PRTH —X/)V « 7L AN

Bmy y—=x

16-2

LLFD3DDOPRT A — 3V « 7Y 3 VIZBEFDORedHawk 6,50 2 A7 A E~D A A b —)L)3a]
FEASERE

PRT PREEMPT_RTU 7 A H A L« &~ 2T 4 7 A GO TEESHE
LR 72 RedHawk 771 — R L D= 3 L, Z OFEHER72PRT 71— %
JVIEE b Bl S, PRTA — RV O O A7 MERE 2 #24E L
E9 0%, NightStar RTY —/L % 53\ ZHE A $ % 72 D IC WA B R IE OB
BEEARELTVET,

PRT Trace PREEMPT RTU 7L Z A A« v T 4 7 A% EDTEES NI
RedHawk N L —Z « H— R L D/N—T 5>, PRTRL—R « J1—*%
JVATIEER) 22PRT 1 — 0 L D2 HRE A4 AR — F L, EICNightStar RT
PEREINTY — A DI —F )b« b L— ARED YR — N AR L ¥
kS

PRT Debug PREEMPT RTU 7L Z A A« v LT 4 7 A% EDTEES NI
RedHawk7 /3w 7'« J—=R VD=V 5, PRTT /Ny 7« J1—*
JVEIPRT h L—R « B—F NV DOETOMEEE VAR — ML, B\IZEST
B CORRFALZ B IO B —F I« LYL « TRy T OYHR— %
AL ET,

Concurrent? Network Update Utility (NUU)i%, BEfFDRedHawk 6.5 3 A7 A _EIZPRT A — RV %
Fyoa—RLTA YA M= ATEOIEHT2ERARETT, HDWVIE, ficHioRedHawk
LTy T — RO a ' —&2ERT S5-I Concurrent & WG A TS Z & B ATHE T,

AREIPRTA — RNV DR ABN DR ERBE L E T, kxR4T A0 - VY —ZAN
http://rt.wiki.kernel.org T % B % T & % Real-TimeLinux Wiki & #:(ZPREEMPT_RTDO ¥k L O
== AI 2 =T A DOEDICETENTNET,

PREEMPT _RTIZBE % fc# D F #IZ-O\W > TldReal-TimeLinux WikiZ (%, £ 72 i3 Hplccr
Y’preempt_rt"% A ¥4 —F v F TRZEL T EEW,



PRT Y — R/ « 47522
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A
A=Y« Fa—- Tl T LHl

AATERIZIZPOSIXES L USystem VD A » v — « o —MEEOFEH AR+ 59T - Fu s
FEAREENTWET, BV 7 71 s F AiFlusrishare/doc/ccur/examplesT « L
7 MU H T TRk S ET,

POSIXA vE— « % o —4f]

BTN Ta T MNICESETRREINTWET, Zo7r s 7 AT, fivetk
AWBPOSIXA vE—Y « Fa—% A4 =7 LT, Fa—NERLETIHRVIRE~ES LIZRIC
UTNEA N T FNESLTEIIND ZEICBELTWET, eI+ nteA%
ERL, 7R BAREOX 22—~ A v E—V2EETHECH o RAEMHELES, 71
CRAFAvE—VEREL, TORBTE /e —ALTKRT LET,

BRIV TNAEA L VT FTNEZEL, 7T - v RT A Tsiginfo_thfisk %
B L CEUE =N bdsigev_value (si_value)ZBfGLET, BlryuRET7 2k RA0T A
ke A= EZET HENICSE_code (SIMESGQ)DEMESLT A M LET, 7ok 2T
si_valueGLAK) DBEUE N FRITICERGE SN i-sigev_valuet 5> TWVWAZ L ZMFEL 9,
TTFN e N RTE, psignal B EVWEZE LY TAX A L - T FAESIGRTMAX) b R L
F9, psignal BEEUESIGRTMAX & IR 3% ik % Fn1 6 72\ ¢, unknown signal & 2 L, fE%
HOLTRTLET,

ZOTu T AEENRTAIZE, UTERELET

gcc mg_notify_rtsig.c -Wall -g -I rt -o mq_notify_rtsig

#include <sys/types.h>
#include <sys/stat.h>
#include <sys/wait.h>
#include <sys/time.h>
#include <unistd.h>
#include <mqueue.h>
#include <stdlib._h>
#include <ctype.h>
#include <stdio.h>
#include <errno.h>
#include <string.h>
#include <fcntl._h>
#include <time.h>
#include <sched.h>
#include <signal .h>
#include <bits/siginfo.h>
#define MSGSIZE 40
#define MAXMSGS 5
#define VAL 1234
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void handlr(int signo, siginfo_t *info, void *ignored);
int val, code;
int main(int argc, char **argv)
{
struct sigaction act;
struct sigevent notify;
struct mg_attr attr;
sigset_t set;
char *mgname = "/mg_notify_rtsig";
char rcv_buf[MSGSIZE];
mqd_t mqdesl, mqdes2;
pid_t pid, cpid;
int status;

memset(&attr, 0, sizeof( attr));

attr._mg_maxmsg = MAXMSGS;
attr.mg_msgsize = MSGSIZE;

mg_unlink(mgname) ;
mgdesl = mqg_open(mgname, O_CREAT]O_RDWR, 0600, &attr);

sigemptyset(&set);
act.sa_flags = SA_SIGINFO;
act.sa mask = set;
act.sa_sigaction = handlr;
sigaction(SIGRTMAX, &act, 0);

notify.sigev_notify = SIGEV_SIGNAL;

notify.sigev_signo = SIGRTMAX;

notify._sigev_value.sival_int = VAL;

mg_notify(mgdesl, &notify);

printf(""¥nmg_notify_rtsig:¥tTesting notification sigev_value¥n¥n');

printf("mg_notify_rtsig:¥tsigev_value=%d¥n", ¥
notify.sigev_value.sival_int);

if( (pid = forkQ)) < 0) {
printf(*"fork: Error¥n');

printf("mg_notify _rtsig: Test FAILED¥n");
exit(-1) ;

if(pid == 0) { /7* child */
cpid = getpid() ;
mqdes2 = mg_open(mgname, O_CREAT|O_RDWR, 0600, &attr);
printf('child:¥t¥t¥tsending message to empty queue¥n');

mg_send(mqgdes2, *"‘child-test-message", MSGSIZE, 30);



Xy t—2 e Fz— e T FAH

mg_close(mgdes?2);
exit(0);

else { /* parent */
waitpid( cpid, &status, 0); /* keep child status from init */

printf(parent:¥t¥t¥twaiting for notification¥n');

while(code != SI_MESGQ)
sleep(1);
mq_receive(mngdesl, rcv_buf, MSGSIZE, 0);

printf(parent:¥t¥t¥tqueue transition - received %s¥n',rcv_buf);

}

printf("mg_notify rtsig:¥tsi_code=%d¥n",code);
printf("'mg_notify_rtsig:¥tsi_value=%d¥n",val);

if(code = -3 || val = VAL) {
printf(""¥nmg_notify rtsig:¥tTest FAILED¥n¥n');
return(-1);

3

mq_close(mgdesl);
mg_unlink(mgname) ;

printf(""¥nmg_notify rtsig:¥tTest passed¥n¥n');

return(0);
3
void handlr(int signo, siginfo_t *info, void *ignored)
{
psignal(signo, "handlr:¥t¥t¥t'™");
val = info->si_value.sival_int;
code = info->si_code;
return;
}

A-3



RedHawk Linux User’s Guide
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ZIZHDBY T T T AICEETRERINTWEYS, 207l TATE, #Bivuk
ANIEEDO—HOAFERY EAT-DICF T a2 24 LEST, o2 ZAEB LTS
O ANMERTAHEZDICA =Y « Fa—bIERLE T,

F7OEANZONEELETETTHE, AvkE—Y Fa2—%2NLTHS o RA~FREZEEL,
BTov A~y T FNERELET, TR BAR T IV EZETLE, AvE—V Fa—
MH A=A £,

#include <stdio.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/msg.h>
#include <signal_h>
#include <errno.h>

#define MSGSIZE 40/* maximum message size */

#define MSGTYPE 10/* message type to be sent and received */
/* Use a signal value between SIGRTMIN and SIGRTMAX */
#define SIGRT1(SIGRTMIN+1)

/* The message buffer structure */
struct my_msgbuf {

long mtype;

char mtext[MSGSIZE];
}:

struct my_msgbuf msg_buffer;

/* The message queue id */
int msqid;

/* SA_SIGINFO signal handler */
void sighandler(int, siginfo_t *, void *);

/* Set after SIGRT1 signal is received */
volatile int done = O;

pid_t parent_pid;

pid_t child_pid;

main()
int retval;
sigset_t set;

struct sigaction sa;

/* Save off the parent PID for the child process to use. */
parent_pid = getpid();

/* Create a private message queue. */
msqid = msgget(1PC_PRIVATE, IPC_CREAT | 0600);

if (nsqid == -1) {
perror(“msgget’);
exit(-1);
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/* Create a child process. */
child_pid = fork(Q);

if (child_pid == (pid_t)-1) {
/* The fork(2) call returned an error. */
perror(“fork”);

/* Remove the message queue. */
(void) msgctl(msqid, IPC_RMID, (struct msqgid_ds *)NULL);

exit(-1);
}

if (child_pid == 0) {
/* Child process */
/* Set the message type. */
msg_buffer_mtype = MSGTYPE;

/* Perform some work for parent. */
sleep(1);

VA 4

/* Copy a message into the message buffer structure. */
strcpy(msg_buffer_mtext, “Results of work™);

/* Send the message to the parent using the message
* queue that was inherited at fork(2) time.
*/

retval = msgsnd(msqid, (const void *)&msg_buffer,
strlen(msg_buffer.mtext) + 1, 0);
if (retval) {
perror(“msgsnd(child)”);
/* Remove the message queue. */
(void) msgctl(msqid, IPC_RMID, (struct msqid_ds *)NULL);
exit(-1);

/* Send the parent a SIGRT signal. */
retval = kill(parent_pid, SIGRT1);
if (retval) {

perror(“kill SIGRT”);

/* Remove the message queue. */
(void) msgctl(msqgid, IPC_RMID, (struct msqgid_ds *)NULL);
exit(-1);

exit(0);
}

/* Parent */

/* Setup to catch the SIGRT signal. The child process
* will send a SIGRT signal to the parent after sending
* the parent the message.

*/

sigemptyset(&set);
sa.sa_mask = set;
sa.sa_sigaction = sighandler;
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sa.sa_flags = SA_SIGINFO;
sigaction(SIGRT1l, &sa, NULL);

/* Do not attempt to receive a message from the child
* process until the SICGRT signal arrives. Perform parent
* workload while waiting for results.

*/

while (done) {
VA 4

}

/* Remove the message queue.
(void) msgctl(msqgid, IPC_RMID, (struct msqgid_ds *)NULL);
*/

/* All done.
*/
exit(0);

3

/*

* This routine reacts to a SIGRT1 user-selected notification
* signal by receiving the child process”’ message.

*

/

void

sighandler(int sig, siginfo_t *sip, void *arg)

int retval;
struct ucontext *ucp = (struct ucontext *)arg;

/* Check that the sender of this signal was the child process.
*/
ifT (sip->si_pid != child_pid) {

/* lIgnore SIGRT from other processes.

*/

printf(“ERROR: signal received from pid %d¥n”, sip->si_pid);

return;
3
/* Read the message that was sent to us.
*/

retval = msgrcv(msqid, (void*)&msg_buffer,
MSGSIZE, MSGTYPE, IPC_NOWAIT);

done++;

if (retval == -1) {
perror(*'mg_receive (parent)');
return;

3

ifT (msg_buffer.mtype != MSGTYPE) {
printf(“ERROR: unexpected message type %d received.¥n”,
msg_buffer._mtype);
return;

}

printf(“message type %d received: %s¥n”,
msg_buffer._mtype, msg_buffer_mtext);
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#B-1 YT NEZA DRI —RIV « Fa—= - R RA—F (i)

A —RIVIERR Ve BEEfE~/ N—=Y
Hee S Fa—zU NG A—BE, R
GUIZTF Y a v 7° Ve Wh—3v BEI
LOCK_BREAK_THROTTLE Y /all n/a
o 7 kAL General Setup = =
LOCK_BREAK_THROTTLE_LIMIT 30 /all n/a
XFST7 7 ANV AT A
XFSH %) XFS_FS Y /all
YTWALL « 477K Y 2= File Systems age 8-1
(, ’ y XFS_RT Y /all bad
5 -b
. .. Processor Type
=7 Vzy7" Vav PREEMPT Y /all page 1-6
and Features
ptracediE General Setup PTRACE_EXT Y /all page 1-6
NUMA Y / all x86_64 only
AMD_NUMA Y / all x86_64 only
X86_64_ACPI_NUMA Y / all x86_64 only
PAGE_REPLICATION Y / all x86_64 only
Processor Type
NUMAHR— k PAGE_REPLICATION_DYNAMIC | Y /all x86_64 only page 10-1
and Features
MEMSHIELD_ZONE_NORMAL Y / all x86_64 only
MEMSHIELD_ZONELIST_ORDER Y / all x86_64 only
CONFIG_KTEXT_REPLICATION Y / all x86_64 only
CONFIG_KMOD_REPLICATION Y / all x86_64 only
AT h e XS
kdump/7yva « 8 07
Hmp77 KEXEC Y /all
AR
R AR Processor Type
Ny < Y/ -
TN )T e YR VAERR and Eeatures DEBUG_INFO Y /all page 12-1
=t = 1Tyva BT
N B CRASH_DUMP Y / kdump only
GE)
H—=F) e TNy T
KDB# A — k KGBD_KDB Y / debug only
KDB# 48— K KGBD_KDB_OFF Y / debug only
Concurrent % A8 — k i
o Kernel Hacking KGBD_KDB_MODULES Y / debug only page 12-8
DL FIA P~
KDBf§#ER — T —
KDB_CONTINUE_CATASTROPHIC 0/ debug only
DL

*Y = BE, N= FERE,M=P—R)V - EPa—ABdu— FENERIZES
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Y TG A AERED DD —F b« Fz—m =2

FB-1 UTNEA DRI —RI « Fa—=UF « RS A—F (X)

H—RIVEERR . _ BEREfE/ =Y/
HERE . Fa—=U T NG AL o s
GUIZ T a v 7° Ve -t BEIER
H—RN - b—v 7

o Y / trace, deb
K=t M=) A %) XTRACE . ud page D-1

) N / generic

- T Kernel Tracing
P79V e BT D Y / debug, trace
XTRACE_CRASH n/a

xtrace7 4% filiH N / generic
R Device Drivers NVIDIA M/ all
nVIDIAZ' S 7 4 77 & Unified M Release Notes
nified Memor
DHFE— k 4 CONFIG_NVIDIA_UVM M/ all (0898003)
CUDA Support
. e Processor Type
MN =RV9T 47) X86_HT Y /all page 2-28
and Features
UIOHHR— b Userspace I/0 ulo Y /all page 14-14

*Y = BE, N= FERE,M=P—R)V - EPa—ABdu— FENERIZES
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B

C
br—rEY F 4

AR TIE, RedHawk LinuxiC& £ 57—/ T 4 L &7 —"E U T 4 BNEfd2/8—3 »
va kBl LET,

T=NEY T 41, Ao — T SRR R HERMERN A B L OMEC T 5 2
ERNATRERBIE DO = MZoT BN zLinuxd FR T, MEEiER = — 9 —13, Linux23 it
X2 VT4« AN=ALEEHT 20075 —_E ) 7 4 M Esniz—Ivvaro
—HEEHT D ENFRETH DO, ZOMEBITHFDICEREL THEMAT 2 SLERHY 3, 7
—/%E' U 7 1 (Fusrlinclude/linux/capability hCEZR SN TWET,

=B Y T ¢ ZLinux CHERE & & 2 J7IEIC BB 2 S22 I HIC DWW T, capabilities(7)?man
NR=UEZBLTTFI, 7= v U7 ¢ ZHH LEREAR ¥ — A2 23 2 PAMBERE I B3
HIERIZHONTIL, 13X SR LT FEL,

r—rEY 7 4

ARt 3 Tl RedHawk Linux® FCEFRINA K7 — ) 70 Lot s b /8—3I v
T a COWTEB L ET, E¥ELinuxd b OBERETS 1T ¢ 72 < RedHawk Linuxiit B OE&EE D Z @
B EENTHET,

CAP_CHOWN
Kr—nRe YT 11k, HRhga—F—ID, V7 Lr—7ID, EBMZ N —
ZIDDL12ON T 7 A L OUIDIGIDJEME & —F LW, o—HF—F 7=
LT N—T D7 7 A NVETEHEOEEOHIREZ N LET,

CAP_DAC_OVERRIDE
REFILBMFEH(chattr()Z SR L TCFEW) e LTy —7 Shiz
TrAMIK o THREENZ T 7 AV - T 7 B AHIRERRE, 77
T 2l ) A - (Access Control List: ACLYDH R — h 37 7 A L A
T AR —=F VIR E N TWDIEEIL, 20— 7 ¢
3. EDOEIRT 7 ANVSIHEIZN—T 1O —W — | FiFiA
HEBEHUIFETOT 7 ANV AT b 23— v g VJgtk L ACLHI
R 2 fEAE) IR X U 5 R 77 7 & A Hil{8(Discretionary Access
Control: DAC) % fE2hiZ L £9, (FEMEZacl(B)Z &M L TF &)

FHIABLEEZHLOT 7 ADACHIRIZZ D7 — U F 11T &
STHICERN L 2 D HEMENH 0 9, DACHIIROFEFTIE, 4 7e<
EBIODOFEHITNV—T DM —Y— FATE v "BRREIN
TWBIRY =R T Ik > TESE R DAREMER D D 3,

A —_ YT 1%, fbsintrpt(3)F L Ufbsresume(3) =z~ K& f#

HALTWARFIINS—I v ay - 77 EAHIBEL E-MESE LE
ﬁ—o

C-1
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CAP_DAC_READ_SEARCH

CAP_FOWNER

CAP_FSETID

CAP_IPC_LOCK

CAP_IPC_OWNER

CAP_KILL

CAP_LEASE

Kl —_XE VT 4IIACLOYR— N7 7 A VT AT LI —F
TSNV TV AEGHIT, 20—V T 40X, EDL 577
7 A NVBIEFEIT NV—T1F D — Y — FEARIARIFATD T 7 A
N AT I =32 via VBN L ACLHIIR A MR ICRE SN D
DACZHENZ LET, GEMiZaclG) 2B L TTFEW)

ARF—REV T A EFEIZT7ANVBLOT 4 L7 ) OFATRY T
TR T4V N OWRBET)T 7 ERAETFAILET,

Kir—X U7 ¢1%, fbsintrpt(3)+ L Ofbsresume(3)2~ > K&
JALTWABHHZRR— v gy - 772 ABIRS E- 8L LE
j«o

AKlr—Re U T 413

- T ANHIEEIDN—YF—IDEE L BT NE RS W T 7 A
SV gD ZEF 2B 5 4T ODACHIR 2 N LET,

- fosfERH 2 — P —IDE L N2 — P — DB L e DA 22—
P—ID L —F L2\ EfiZfbsctl(2) =~ > ROFBS_RMIDE L Ot
FBS SETZ#FA L ET,

A= U T ¢ (IDACHIR % HEH L 8 A,

Kr—_EUT 1%, 77A4/LDS ISGIDE v F&FREL TWDHH
AN 27 N—TID(E T TBINT N —T DTN T 7 A L
DI N—TIDE —FE LARTIER 572 WHIRR 2 R L E4,

ARr—o3E U7 1%, mlock(2)E X U'mlockall2)v A7 &« —1E
AR ea—EBLTAEY O Y 7 2T LET,

ZHiEshmetl(2)= < > ROSHM_LOCK¥ L T'SHM_UNLOCK % it
LCTHEEAEVEBOR Yy, Toray 7 bERHFFAILET,

Ar—_E )7 4 FIPCHEAEVHEK, AvE—V Fa— k=
7 A BSNCBIE T DIPCR—I vy vay -y MEEHICLET,
IPCR—X vy a 37 7 A MIEET D iAA A EEH L, Frf
H.IN—T, FoMa—F—DR—I v g R T A— v
FEBWAERFoTWET, EITORR—I v va VFERASARND
LICEELTRFEY, ipecs(l)a~ > RIFHADIPCY Y — A DFETA
FHENR—I v arvERAIT-OIHERTS Z ENARETT,

Kr—m_e VT 41X, VI I NERET L o RAOEREOE X
Bz —F—IDIZv VI N E2ZET 57 n v AOERO E7213H
Mgz —F—IDE —HKTEHMENRSH D V) HIREZER L £,

K=V T 1%, tyOFrAEHEIC D720, £

CAP_SYS TTY_CONFIG 7 — Xt U T 4 2T 572 DICFFOH L
I 0 ¥ A ER$ 5 KDSIGACCEPT ioctl(2)FF UM L iR & £ 7=
MR LET,

A —REYF 413, TBBEAOZ—F—IDNT 7 AL+ VAT A
Da—HF—IDfEL —HLARWNHEETH-TH, fentl2)D
F_SETLEASE=~ > RIZE D 7 7 A VOR L 2 —H —ICRF S
E



LN Ty

CAP_LINUX_IMMUTABLE

CAP_MKNOD

CAP_NET_ADMIN

Kr—REUF 41X, 77 A VEMES_IMMUTABLE & S_APPEND®
EEZARRICLET, ThbD7 7 A VEREICET 2 3 iz
DN, chattr(L)Oman—Y %2 B L TFEW,

A — Y T 11X, mknod(1)/mknod(2) D F5HE DRI 2 FH 92
ZEHEFRLET, ZHUIXFS_IOC_FSSETDM_BY_HANDLE xfs~7
7ANY AT L joctl(Qa vy ROFEAG E-F T LET,

RKr—nme 7 4%, UTOxRy NU—7 FEIEXEEZTAILET
- VY R EODT ARy TRBIUMBEES T a VORE

- P77 AF¥Td—V, ~AHL—K, THUUT 7 OEH
- AU HE—T = — AR

- YAFEFF AL

- XY NT—=T c TFRA R LIRFDFRHEE

- bR U 7 OB

- =T 4T e T =T VDER

- TOS (Type Of Service) D% &

- ATMEIE Y 7y bOT 7T 4 XA v a v

CAP_NET_BIND_SERVICE

CAP_NET_BROADCAST

CAP_NET_RAW

CAP_SETGID

CAP_SETPCAP

A —_E U T 4%, 1024K5#HDOTCP/UDPE L VA U — LHiliHIER
%7 1 b =21 (Stream Control Transmission Protocol: SCTP)Y 77w b,
R2KFHEDOATM VCL~D /A REFFRILET,

Kir—_XE VT 41X, RPRCZ T7A Tk « b7 AR— MEKRRIZ
EHT O FHEAR— b5 LET,

K= U T I FHIEE DN TOER A,

A —e Y 7 ¢i%, SOCK_RAWI L U'SOCK_PACKETY 7 v +®
fER%, setsockopt(2)?SO_BINDTODEVICEY 7 v b « 7' v a v~
OERZFFAILET,

Kr—_e YT 113, setregid(2), setgid(2), setresgid(2),
setfsgid(2), setgroups(2)> A7 & « $—E ZHIZIEL— N T rtE
AD 7 N—T IDIEICERE SRR A W L E

A=) TF 413, BEO T AOREDIENRIRIFESNTZT
N—TIDE =K LAWIT L—TIDIEEET Y v b« LoULGERE
HI A v —0REE o ZCHFAT LET, (EIC. FEHEH 5
Av—O7avRAIDIZIZTe®ADA Ly R Z0—FIDE—%
T%. £72137 2 A IFCAP_SYS ADMINY — Xt U T 1 K-> T
WARENHY | FEAERE A v =202 —F—IDiIZ7 a2
RIE SN RBAED 2 —F —IDE —F, £7/-I1ZCAP_SETUID»
— BV T 4 BFS TWAMERHY £77, )

RKr—ne )7 4%, 7rER20RD LN Y FOEED T —/8
BT 4 BEEOT v XIDPID)NEETHZ L, Tut ADR

LlcEy NOEED I — ) T 4 LB OPIDLHIRT 52 &
7t RCHRLET,
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CAP_SETUID

CAP_SYS_ADMIN

EKAr—n_EUF 41, A——a—PF—Da—F —IDEEGTEED
A=Y —IDICBHIED =Y —IDERET L Z L EFFAILET, A7
—XE VT 4 AT LTS REIML OEBE 4L ) BERH Y F
R

Ky —_E YT 113, BIEEOT v ZAOBIEDIENIEGFE S
—HW—ID& —F LWV —F—IDEEETe Y 7 v b+ LAULGERE
HIE A v —YDXEEL T o RZHET LEY, (EIC, ZERAEHIE
Ayvt—YOFatAIDIETrEADAL Yy K- ZL—7IDE—%
T 5. £137 0¥ A ZCAP_SYS ADMINZ — St U F ¢ ZHi - T
WHMENRHY | FEAERIEA v =07 —TIDIE Tk AD
RAFEENTIBENRIBAED 7V —TIDE —F, £7-13ZCAP_SETGID#”
—REV T 4 B> TODIRENRH Y £, )

RKr—_e VT 41, ptracez EITSNTWDH T aEANFETTD
“setuid/setgid” O=—F —IDE /XN —TIDEMA L2 T rE R
IZ X o TptraceZ FATENT WD Tt ZDHIRZ HH L7,

Ar—REUT 1%, UTFTOV AT NEBEEAZIRAE L 9 ¢

- bdflush)D>fE R o FFn]

- AT T DT 7 A NORIRRE ER

- T4 A7 EYROPFER L O E TR

- XFS7 7 ANV AT AR Ca—F—H E L7 NV—T AL TT
o+ A2 ORI OB A TS K ORERL % FF 7T (XFS_QUOTAMR H XN D
BE)

- umount() £ mount() & #FAJ

- fork@)/clone@MUNH LHIZ 7 a2 2AD4FIZEM O 2 ©— %7 A

- TREBERAOEH e —Y—IDE BT L2V —IDE L IIFTEE
22— —IDEFFS>TNRNA v E—Y - ¥a— w7, H£fF
A€V fEE O 7= ® Dmsgctl(2), semctl(2), shmctl(2) DIPC_SET
& IPC_RMID% 27

- HEAEVEEO 2 —F—IDEIIFEE 2 —F—IDR T 1t 2
DENRa2—P—IDE —F LiaWItg A £ U kD=0 D
shmctl(2) SHM_PHYSBIND % 7 a[

- JEn— bk - =P —RCAP_SYS_RESOURCE” — StV 7 1 % FF
STWARNWEAIZfork(2)/cloneFFOH L L TW5 7 ek A EIC
7t RO EREUCE T 5 HilR 2 M

- EHzaha T eeARRRH LY et A0SR — Y —IDE
i —Y —IDfE L R U2 —Y —IDE 13 fR T2 — Y —ID%E Ffo
TWVRWEAIZpw_post(2), pw_postv(2), server_wakel(2),
server_wakevec2QFFONH LIZ L Wi Z T D &FFAT

- RCIM_WRITE_EEPROM & RCIM_TESTIRQ ioctl(2) RCIM K 7 A /3
s awy ROFIHZ#FFAT

- VAT A A Tioctl(2)m~r FOFM, I X Usysctl(2)D
kernel.dump.deviceZE ¥ D% E % FF Al

- VU TV R— h ORERR & AT

- sethostname(2)# & U'setdomainname(2)FF- UM L O FF AT

- swapon(8)} & Uswapoff(8)FF N L FIH % & ]



LN Ty

HP SASxxxIB L U6xxx v ha—F T 1 A7 « T LA« RTA
NORAWR Y 2 — A% Pa TOLF—7BLIN
CCISS_SETINTINFO & CCISS_SETNODENAME ioctl(2)= <> F%&
G

Mylex DAC960 PCIRAID= > b e —F « KZ A /3Dioctl(2)a~
R & Fr ]

Compag SMART22 > hr—F « F 4 R « T LA « RTAD
RAWR Y 2 — L& P ua ToOF—7 v 2]

7y —%/— kDRioctl(2)= < FOx80L v k& E)DF
M. BLUFDSETPRM EFDDEFPRMD Y A A U + o= K
G

W7 a7 « TAL A2 TOioctl(2)a~ > ROFIHZFFA :
BLKPG(/$—7 « ¥ 2 > DEN/HIER). BLKRRPART(/X—7 1 &
3 VOEFAEY ), BLKRASET(Z 1 v 7 « T80 ASeEHin %
FIE) . BLKFRASET(Z 7 A V¥ AT LD YEHi#r % 3% 1E).
BLKBSZSETG@EE 7 1 v 7 « ¥ X% E), BLKFLSBUF(/N> 7
7 ¥y v ak 7T v a), BLKROSET(F /3o A& FiAH Y
BHIZERTE)

N—T Ny« T7 AN AT AT ESF —DRE LT

Xy NT—27 « Ty s « T34 ATioctl(2)=~ > K&EFFA]
MTRR(Memory Type Range Registers)?> 2 5 % 3]

H—F NV DAPMBE R OBEICEIRE B IZioctl(2)=~ > RO
ki

FEE DOBIOSE: E M —# Dioctl(2) =~ > KO % FF ol
VMB86_REQUEST_IRQ vm86(2) % i — ~ i fl & #F 7]
CDROMRESET, CDROM_LOCKDOOR, CDROM_DEBUG ioctl(2)
CDROM =~ > KDffi il & 77 7]

sbpcd CDROM K 5  »X¢>DDIOCSDBG DDIF /% v 2 ioctl(2) % 7
J

A4 H Y % A DRM(Direct Rendering Manager) ioctl(2)=~ > K,
DRM mmap(2) DMAAE Y « 2~ FOEHZ7F 7]

Specialix RIOA~—h « U T )b« H— R« KT A XTHHEY
B Hioctl(2)=~ > N Z A

12C> U 7 /v« 2SZTVAIO EEProm & #— « F v 7 D4:HH
16byte DFEAH T Y A FFA]

Iprocfidefiden/config 7 7 A L ~DE XA, IDER T A TR ED
¥ LI TFDioctl(2) IDEz < > K&
HDIO_DRIVE_TASKFILE (RAW & 2 7 7 7 A L DFEAT),
HDIO_SET_NICE (A & - 7 7 7 D% &), HDIO_DRIVE_RESET
(F A A+ Uty FDFEST), HDIO_GET_BUSSTATE (\»— K7 =
T e A HE—T 2 — ADONAWRIEL BAE), HDIO_SET_BUSSTATE
(N—FRUxT « f F—T 22— ADNNRREEHE)
SNDRV_CTL_IOCTL_POWERY 7 > Rioctl(2)=~ > KDffi %
Gl

Livel°Sound Blaster 5120 & 9 72k % 7ePCIX—ADH 7 o/ K -
— KA~ 72— M EEAioctl(2) =~ > KOl & 7 ]
ABRM 72 %~ h—7— 7 SIOCGIFDIVERT & SIOCSIFDIVERT 7 L
— LA« XA R—joctl(2)¥ 2~ RO HZ ]

FEFAEO 2 — Y —IDRBED 7 1 A DF 7 MEE S = /BE
Oz —W—IDfE & —E L7254, SCM_CREDENTIALS Y 7 >~
ke LU A > & — P OEE ZFFA]
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md> /31 A (Multiple Devices — RAID<CLVM) D& HE % 3 A]
FOHI - BT HEA H —T =— ADBIN L Bk % AT
CAP_SYS_RAWIOY — 3t U 7 ¢ REZNTIXZ2 WA Philips
saa7134-based TV card videodlinux7 /31 A « KZ A /D
VIDIOC_S FBUFioctl(2)=~ > K& #faf
CAP_SYS_RAWIOY — St U 7 4 BSEN TIXRWGEA ., bttve
ZoranE 7 A « TNA A+ KT A NOVIDIOCSFBUFE L Of
VIDIOC_S FBUF ioct(2)=t~ > ROEA Z#F Al
CAP_SYS_RAWIOY — 3 U 7 ¢ BREZNTIXZ WA, planbt
T« FNA A+ KT A ADOVIDIOCSFBUF ioctl(2) =1~ > KD
i kil

stradis 4:2:2 MPEGT =—4 - KZ A /X®DVIDIOCSFBUF ioctl(2)
a2 RO

ATV V= b ADIHFI(120) ioctl(2)=~ > KO H %7 ]
ISDN CAPIH R — b « RTA RofERa~y REFF

PCI SR Z2[H] % fie K 245byte(FEARE HE(L S 7= SEIR) D e A B |
pciconfig_read(2)# & O'pciconfig_write(2)> A7 A « H—t
A« =)L O %Al

— REPCMCIA ioctl(2) =~ > RO H 2 7]

aacraid Adaptec RAID K7 A /X?DFSACTL_SEND_RAW_SRB
ioctl(2)=~ > ROz #F ]

QLogic I1SP2x00 NVRAM D #7458 & % ]

MegaRAID ioctl(2) =~ > R~D7T 7 & A & FFA]
MTSETDRVBUFFER SCSI5—7 « K J A Mioctl(2) =~ > Rl
ikl

71—V DSCSI_DEBUGI A 2N Td 5454 (CAP_SYS_RAWIO
— e U T 4 BHE), Iproc SCSIT /Ry 7« 7 7 A A ~DEXIA
BT T AT

SCSI_IOCTL_SEND_COMMAND ioctl(2)z2~> K&/ L TEED
SCSlzt~ > FDIE(E ZFF A (CAP_SYS_RAWIO7 — St U 7 ¢ )8
W)

SCSIAF v v ¥ — « £ ¥ —SG_SCSI_RESET ioctl(2)z~< K,
Iproc/sg/allow_dio¥s J UMproc/sg/def_reserved_size write(2)
DOFER % FF [ (CAP_SYS_ADMIN — S Y T ¢ A 04HE)

Quicknet Technologies Telephony s — K « FZ A SH®D
IXJCTL_TESTRAM & IXJCTL_HZ ioct(2)=~ > RO H & 7]
—Dautofs/L— FEHioctl 2 AT

T7ANVAT A ATV bOEREREOTGE LORE
% FF Al (getfattr(1), setfattr(1))

NCP(NetWare Core Protocol) 7 7 A V3 A7 A O/ — FEHa~
v REFFA]

FLSMb T 7 A L3 AT LEHE DR E & T AT



CAP_SYS_BOOT

CAP_SYS_CHROOT

CAP_SYS_MODULE

CAP_SYS_NICE

CAP_SYS_PACCT

CAP_SYS_PTRACE

CAP_SYS_RAWIO

b= NEY F oy

- UDF7 7 A /L' A7 A MUDF_RELOCATE_BLOCKS ioctl(2) 2~
> R EFFA[(—EROCD-ROMIS L UDVD ¢ )

- TUH N T, AOE IR

- Tuvl TN ASNRAWF X T I K - TN, A
(/deviraw/rawn)D/3A T ¢ 2 7 & FFA]

- = DsyslogD R E % 7 (printkE{E)

- A—=FVDOSBSVMEB A DHEIZPCI-t0-VMENA « < v BV
DIERE L OHIBRT 5 7212
Iproc/driver/btp/unité/vmemappings 7 7 A L ~DE X AL &
7]

- VTaS—=h e TTT 497 AED - T ADF A XHAELE
95 7= iZ/proc/driver/graphics-memory~ & X A A % FF ]

A —RE U T 4%, reboot(2)> AT L - F—E A « a— LD
EIHALET,

Ar—RE U T 41%, chroot(Q> AT A« —E & « a2 —/LOff
EIHALET,

Ko — VT 11X, sys_delete_module(2), init_module(2),
rmmod(8), insmod(8) & V7 —x /L « T 2 — /L DA, HIkR%E
AL ET,

K=Y T AEIH—FN « =SV T L IFEG LTV DRE
fEicap_bset(sysctl(2) kernel.cap-bound/ < A —% % Jr LCT 7 & A A]
BRAE)DEEL /-7 LET,

RKy—~ VT 0%, LTFEZFTLET

- FLa2—Y—IDEHEST OB ADAF P a— Y v B ES 5

- B a—Y—IDEROIENO T ADEREARTE

- FEUCza2—¥—IDZE>7 ot %% LSCHED_FIFO# L X
SCHED RRA Y a—U v « R v —%EE

- BhpAa—HF—IDEFOTS B RADOARS TV a— T RY —
TR

- sched_setaffinity(2) 7= iZ/proc/pid/affinity 7 7 A L%/ L CHE
b a—P—IDEFOT B RCK LTCPUT 7 4 =T 4 A RE

- fbsconfigure(3) D % #Fnf

Kr—_EYU T 21%, acct(Q)V AT A« —ERX s a—LEELT
TR T T 4T OWRETFALET,

K —R_EUT 413, T a2 7 ot R iptrace(2) % FE4T9
2 xEFAILET, CAP_SETUIDRREIZBEfRA L, Ry — B
T 0%, setuidFEFT 7 7 A Lilptrace(EFEITTH I L b ELFFAIL
\iﬁ—o

AKor— VT 1%, LT ORAW I/OBMEZFFATLE T ¢

- shmctl(2) SHM_PHYSBIND =~ > R

- resched_cntl(2) RESCHED _SET_VARIABLE=z~ > R

- PCIN2ZEf]dommap(2)# & UPCI BAR(Base Address Registers)~
DT T E'A



RedHawk Linux User’s Guide

C-8

/dev/portds L UMproc/kcore®open(2)
ioperm(2)1 L Wiopl(Q)T A7 A » $—E R -« 2 —)LOFIH

7 7 A )V AT Aioctl(2) FIBMAP =2~ > K

71— L OMICROCODENH D4, Idevicpu/microcode ™
7 A /L ®open(2)

HP SA 5xxx and 6xxx= > k ©—Zioctl(2)=2~ > KHDOKRDT 1+ A
T T LA RTAN

CCISS_PASSTHRU, CCISS_BIG_PASSTHRU, CCISS_DEREGDISK,
CCISS_REGNEWD

Compaq SMART222 > b —F DT 4 A7 « T LA « KTAN
Dopen(2). B L IDAPASSTHRU ioctl(2)=z~ > K

IDEz > b r—F O, BLOWKODIDE ioctl(2)2~ > 1 :
HDIO_DRIVE_TASKFILE, HDIO_DRIVE_CMD,
HDIO_DRIVE_TASK, HDIO_SCAN_HWIF,
HDIO_UNREGISTER_HWIF

T7AN FX I e KA K« RR T HTH
CPQFCTS_SCSI_PASSTHRU ioctl(2)=~ > K
H—F3VDSCSI_DEBUGHHEZI DA . Iproc SCSIT Ny 7« 7
7 A IA~DEXABRT 7 & A(CAP_SYS_ADMIN % 24 55)
SCSI_IOCTL_SEND_COMMAND ioctl(2)=~ > K& L TEED
SCSI=x~ > KM%/ (CAP_SYS_ADMIN % 4 55)

SCSIA ¥ % » & — « ¥ % —SG_SCSI_RESET ioctl(2)=~ > K,
/proc/sg/allow_dio, /proc/sg/def_reserved_size write(2) D
(CAP_SYS_ADMIN” — St U 7 ¢ & 0 3)

ATMSIGD_CTRL iocti(Q @~ >

CAP_SYS_ADMINY — 3 U 7 ¢ BRERNTIXRWIGE, bttvis &
VZoranE T4 « /34 R « K5 A SOVIDIOCSFBUFH L Y
VIDIOC_S_FBUF ioctl(2) =~ > Ko ffi
CAP_SYS_ADMIN 7 — 3 U 7 ¢ BREZNTIXZRWEA . planbt
FF « FAAL A+ KT A4 DVIDIOCSFBUF ioctl(2) =~ > Kfif
H

Baycom EPPME#RIS L ONHDLC X 7w MBI » N T —7 « T3
A« KZ A /SOHDLCDRVCTL_SETMODEMPARS & Of
HDLCDRVCTL_CALIBRATE ioctl(2)=~ > KD H

AX.25F /34 A« RF A ,3[1Z8530 based HDLC 7 — KD
SIOCSCCCFG, SIOCSCCINI, SIOCSCCSMEM, SIOCSCCCAL
ioctl(2) 2~ F

AMIERRET A« T34 2+ T4 3DSIOCYAMSCFG ioctl(2) =
<K

SRPH L UNCOSARIMIT U TV« H—F « T/A A« RT A
DCOSAIOSTRT, COSAIODOWNLD, COSAIORMEM,
COSAIOBMSET ioctl(2)=2~ > K

SIS7L—Lh « Ry Ty « T/A A KT A FADFBIO_ALLOC
¥ L OFBIO_FREE ioctl(2)=~ > F
CAP_SYS_ADMINMES) T o H 854, Philips saa7134-based TV
card video4linux7 /31 A + R Z A »SAOVIDIOC_S_FBUF ioctl(2)
a<v R



CAP_SYS_RESOURCE

LN T

K="V T 4iF, 22— TE2FILET

T4 A7 E0 Y CHIRR 2 AR

msgctl(2) IPC_SET=a~ > RTIPCA v &— « F 2 —D 1 Xl
FR % fEA5

F— b« 2—HP—CAP_SYS_ADMIN 7 — Rt U F 1 ZH-
TWeWGE, fork(2)iclone@FONH L L TWA 7t A EIZT
0 A DR A A

setrlimit(2)> A7 & « h—E A Ta—P—D U v — Al [R % 850
UVTNEA L7y 7 () DEMIRQL— M &FRE, i
64Hz % 18 2 5 BN B WIIRQE! V IAL D HEhL.

L=l s =PI DA =T E) YT OHIR % A
ay =)l F—R— ROX—~ v 7EOH|R % HH7
ufslext2/ext3” 7 A /L3 AT A FTIBIICZM AR M4 T HEE.
FHIFE TS B O IR 2 MR

Note: U Y —ADF = v 7 AT H5E51Zext27 7 A VT AT
DI 77 AN« VAT LO—WF—IDEZITEY | setfsuid(2)®
EHZRHET 5 Z & BFFA

eXt37 7 ANV AT MMIBWTC, T—4 - Uy —F VT - E—
R&ZR

CAP_SYS_TIME Ay —EUT 15, LT LET

CAP_SYS_TTY_CONFIG

clock_settime(2), stime(2), settimeofday(2), adjtimex(2) %/~ L
TR DORRE F 71 HEE

idevitc Y 7T VEA L« Iy « T AT LT
RTC_SET_TIMEF X T'RTC_EPOCH_SET ioctl(2)=2~ > RO

Kor—E YT 1k, UFEFATLET

vhangup(2)> A7 A « —E 2Dl [

BTOarY—)b« ZF—IFNLEBLOF—H— Rdioctl2)=2~ >
ROERA(—P—RNa Y —)b « =3I FLOFEE TRV
BDr—AEET)

A=Y =Rary— F—IFLOFAETH>TH
KDKBDREP, KDSETKEYCODE, VT_LOCKSWITCH,

VT _UNLOCKSWITCH=x > Y — )b « ¥ — I F LB LOF—HR—F
ioctlQ)=~ v NIIAr — U T 4 2 MELTHT LITHERELT
TEV,
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FF3X

D
32bit a2 — KA 5H64bit a2 — R~DOBHE

AAT4TIIX86_64T —FT 7 F ¥ L DBAbItILEE~32bit=— R A2 BT+ 57203 L 722 B IEHR
WZOWTHf L E T,

RedHawk Linux®/3— g > 2 XLLKEIE, 64bit AMD Opteronds KL OEMBAT ' &2 » 721 T/ <
32bit Intel Pentium Xeon” 2t 4 ETHEITT S Z EAFHETT, RedHawk LinuxDx86_64/N—
TVaid, x86 647t vV ETHRAT 47+ B— FT32bitd L U64Abitd i 5 & FEITT D54
R64bitA R L —T 4 T - VAT AT,

Opteron”' &2 & » 1%, EMG4T ISA(Instruction Set Architecture) z 37" — k92 kit DlIntel 7 &t v
B (1 : &2 TDIntel Nocona” = & » #) & 54 LW LAMD64 ISAZFIIH L TWE 3, AMD64 &
EMBATOMI /7 & & DB4bIitEITRFRETH D, “x86_64" 7 —F7 7 F ¥ &L LTHILIL TV E
j‘o

x86_647° & v D long” FEATE— RiF2oD Y7 E— R(“64bit” BIL N “H#EH-> TV E
T, BEFO320itT7T 7V r—3 3 8o F U iE, RedHawk Linux T CAME— R THa v /1L
FPICETT D, bLIET FU r—3a v 264bite— FTHEITTH7-DICHa L (LT 5
ZEDAHETT,

2bit7T TV r—a i, EENMETTS (2ol —vay =R TR FAT 47
WCEITENET, ZOHANS, 2L OT 7V r—3 a VIidedbit~BHET 2 MLEIIH Y £8
/Vo

NOTE

U TIVHE A LEER X OMEREIL, 64bitd =L —TFT 4 T - VAT A
(x86_64)D F TENMET A32hitT7 7'V r—v a VCIFFIATEEHA, U
TIVE A LEREA R 5 720121%, 32bit7 7V r—3 3 v & 64bit~ B
TF5, b LIIRDVIZRbItA L —F 4 7« VAT LEEE L E
R

x86_64fH I b Sz Y 7 MU = TIE, BHEHINHE, T2 X=X T ER vYIal—
vary, CADY—NVED LI R BEROZNT 7Y r—a VITHBELEINDIRERT L

ZARTETHEIR A £ U R64bit T — %7 7 F v Loie b 2R+ 5 Z L RFETT, LT

Ur—a UBBAbILEE TH LN D LV RE RS L OWELT L AZEM» 6 REEZIT 5

Ba. A7 v a VHAOBERIIFAE SN TWD 23— FOBITICHEIZIOTL X 9,

BEfFO32bit7 7Y &r— 3 3 L OB4bit~DFARIL, LIEDOE 7 g VTR STV DR O #EFH
EpEE LET

o 32bitAIZERREINZ Y —R - a— R, 64bittE— R CHEITTH2DDEIENES < ML
A=

o RDitHEFAIZ L /A N E T A F U X, 64bitE— N THEATT HENI64bit HIZFH = 2 X
ANVKERH Y £,
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Fiz

BV RALEE (Makefile, 7= 2 b« 7 7 A )b, )X, G4DItDFEITRIRE T 7 A NS5
TOIZHEFB LR A VAT v a BTN TREMNE BN 2 MR & 25 FTREMEN H
D ET,

ME—B4bItDT /S A R« BT A N72HE, 64bitA XL —T 4 7 « VAT ATHEATLHZ &
MARETT, ML T B KT A NOBbIENTFE L RWEA, T8 A« KT A NEHA
AT U = a VITIEREICEIE L2 WRTREMEA B 0 F97, RedHawk Linux23Mtfa3 5 4
TD KT A X[ L64bit AT,

BFRLOT Y v a U B KIBERESE SO v P EEELET,

AMDG64 Developer Resource Kitlx, Opteron”' vt v VHHOT 7V r—va VBXORT A 30
B E X EIT D T /I~ Dbl 2 TR~/ ) YV —A T3, AMD64 DRKIL, &¥},
RUA b o X—R—= BT LEBT—var, V77 LA B Regie w4 I
LTWET, AF > ME, www.amd.com OWEBY A 2> AFT 5 Z L NATRETT,

FE

ARHNZ6AbIt~BAE T D 7o OICB FR LD a— FOEIEICI Y fie/d, LTFOHA K- T4

Vgt

T IEEN, "y HIL v IN—F-Tr AN, UJ—Z 77 AL, MakefileZ Ete4

THY—Z « 77 A MIFRABEBLOFNISE CEEEZTALERS T, 25 OFIEICE
TAZEMILIEDE Y > g o CRIEESNE T,

AMDB4T — %7 7 F v [l D 2 — NHIC#if defined _ x86_64 _ or__amd64__ %
i
MAPIABPIHETNIRA T 4T - TR TV « BT N—F U2 FEHAT DI TOL T
Ay TRy TY - a— RKe4H

VIS U THEDOT 7Y « a— RO LENZETE

A v 2 EEOMER ORI L O RO

WA Z B MERT R L ZA~OZROFMRAR L OB82bit& 64bit7 —F%7 7 F v DiEN
RSSO AT A DT — & il % ffi

BAbItEATARE Y 7 A /L& E L R§ 5 7= I Makefile D& B L OB 2F = v 7547
g OB


http://www.amd.com/

32bit 7 — 72 564bit 7 — F~DESE

a—7 4 v TE
F—BBDY A X

long%!

RA F

32bit & 6AbitDOBHEME D EEARRIEIL, 7 FLADY A XE7=iTint, longZ D ¥4 X L DR
BILCHEERH > I bntng Z & TY,

#D-11X. AMD643 27 A _EdRedHawk Linux FCTOkE 4 72ANSIT — X BIDH 4 &R LET,

#£D-1 T—#BOY A X

ANSIT — % &l A X(Byte)

char

short

int

long

long long

intptr_t, uintptr_t
float

double

long double

g I N eI NI

Bx i F—2ROF A X2 TET 572010 [sizeof) WET&EHT 22 LRFRETT, ()
H LAINt X3 H DA, sizeoF(X)ICE VXDV A XEBET 52 LA afEL 2 £9)Z

O AFEITREER S U< IFESNCH LTHEE 9, FlxiE, a_structd 5 A ETOME AR
BENDHDHE., ENLHEWVWAT Y BMBIEL D00 EHFHRSZbilsizeof(a_struct) &1
B4 252 ERTHETY,

longZli%64bit L 72 5 7=, long & INtO AR CEEE E 721X BRI 72 E 0 2 T E 713 & 3
THETILERD Y T3, AEE#EIEIZT 570 longd intdROH Y % T L O %
BODLILEIL R TIUTERDEZTRTOF Y A MEFHELTFIV, longD ¥ A X EfFEHR
% 7= ®IZBITS_PER_LONG~ 7 m DfEZFIH L TTF &V,

HLinte longMB 725 A4 XD E E TRIFILR L RWIGE W : BEFOABAPIEZRDT-
»). 64bitEHA OEA32bICHRB O KNEEZBZ RN L EHENIDD T F—a v aFE L,
FRNREAE LSBT B -0 OBIA &2 AR L T T &0,

KA ZX64bitE 72 B7-0, RA & EIntOER CHEBEE - IIRBRE2H 0 Y CTERIThE
FLTRCTHETILERH D T, AA X EIntOBOE D B CEBIOREZRBOLZ L%
AR, FIAEE DT RTOXF Y 2 FZHIBRLTFEW, (RS Z DY A XLZ L)Y
A AR~ E L TFEN, ED-2FFAEY A ADF—FRERLET,
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% D-2 WEYA XDF— 57

ANSIT — & &l

T

intptr_t
uintptr_t
ptrdiff_t

size t

ssize t

A VB BRGNS D 120 OFF 51 & B
A VB BRGNS D T2 DR 7n LB SR
20D KA BB & EEENT D20
DOFF A =1

A B PBIARER IR AL N R TR =
L Ol

A U ENBIARER IR AL NIRRT/
£} & OfE

[l

32bitzr— RO T T, int& longiZES O A XEMNT DT DIHERT D Z LN AHETT,
64bit> FCiE, BANFAGBL Y bR 52 EBNAEETT, intEziXlongiifio-> T, B
Holdizsize t7—#REFERH LT IZE, Ziudedbity —57 > FAHIZ, b LT
32bitT32bit¥ —% v NAIZ 2 ANV LI RAIZ64bI B & A L 2 0 £,
sizeof QOB L UstrlenQOEHFNLOREY ik, ©H 5 bsize T,

[m
I

FD2TRENDI VA XAERONT I EMEHT D72 DIZ64bIt~EE T HMEOH 555,
FGA—2 BEIA Yy FPRETHOLEOEELE-EETALERSH Y £,

BRI T—Z « A4 X

BHRIIZT RL A « T—H DY A AMNETHDH5E, ED-3DOT —HBIZHHL T I,
AEHNCT —F DY A X &4 5 ANSIT — Z BUIFEERET, 2 50BN ILinuxEA & 720 £

R

#D-3 HEREDT —5 1

F—5H

R

inté4_t
uinté4_t
int32_t
uint32_t
intlé_t
uintle_t
int8_t
uint8_t

64-bitfF 57 = FeEh
64-bitfF 572 LS
32-bitfF B+ = HeHh
32-bitfF =7 LIESK
16-bitfF 51+ = # 4L
16-bitfF 572 LKL
8-bitfF 51+ & 4k
8-bitfF 572 LS
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EEK
API
FEOM LA

32bit 7 — 72 564bit 7 — F~DESE

TEB(RFIC I6HES F 7213208 O i) 1. 32bitHtAR Th DML EW T, il 21, 32bitEH D

0x80000000!3:64bit T (30x0000000080000000iZ 72 ¥ £9°, ZNAMEHA SN TWD HIEKRE T, #&
RIFHFFELL RV LICRBAREMERH Y £3, ZOMEZERET A7-0I12 -] HE TSIV
BIERFE AT L TR &V, (#i : 0x800000007E Hixfido ¥ IZ~0x7ffffffful: L CTHRWTL X )

a— RIZ64bitAPIZ T2 L O ICEET DM ENH DA REMENH D £, —HOAPNL, R
B7232bitT — Z M L AT 5 64bitE LTa v S IR D Z Lo b7 — 2R L E
D

FEOVH LI ae oW« LR ZDEEREOR-ON Lo & ROV LA TET 25 HiEZ2 AR L
T, ZAUL Ca— RBEUA v IA v - TRV T YRR A FMBCHERT 5 K - 3 —F

VIENTET BT a— FEBETAEAICEA LE T, x86_64[A11F D LinuxFFO LB

IEERD-4ICRIESNTWET,

KD-4 FEU LAY

LIRE b )iibzS

%rax volatile AIEBIHAMER SN TWBSSEL P A X D32
THHEREWEST R LAY BAICRD
LIARK

%rbx Non-volatile EEIZR—R - KAV M ELUTHEH, ML
EDRRETIMNED Y

%rdi, %rsi, %rdx, volatile I D 5145(1,2,3,4,5,6) % T 7= DI fF

%rcx, %r8, %r9

%rsp Non-volatile AL T WA K

$rbp Non-volatile Tl—L R AZE UTHEH, O LR
T AHNELY

%ri0 volatile B DOEITF = — 2 « IRA  Z BT DI
45 —HRL YA

%ril volatile —Hg R LY R A

%ri2-%ri5s Non-volatile OV L2EDMREST D4 EH Y

9%6xmmO-%xmm1 volatile B NIUR B A TET B LR T 72 DI

%xmm2-%xmm7 volatile B NIUR B B P T - A

%xmm8-%xmm15 volatile —Hg R LY R H

%mmx0—-%mmx7 volatile —HEAg R LY R

%st0 volatile long double’s [# % i3 7= DI 4 2 — Ry 72
JAK

%stl1-%st7 volatile —HE 2R LY R A

%fs volatile VAT LANALy REHEDT—H « LY AKX L

L THHT 272901 FK
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Gt g v

32bit & GADIATFIDAPEF = — N EARIET 5 LE A b 5 Y e, KDSD~ 2 0 &HT 5 2 &35
THETT

#D-5 K A VA~ 7

A= EE
__amdé4__ a3 ZIIAMDBYH D = — REARK L £ 9
1386 283 FIX8HD 2 — REERE L ET
< DA
OO 2 I RIBEIIF BYEIE, AT VEID M CTH A X, k0, YA 72y SHBAETDAT
REMED DV £3, BEA—N—Tn—Db~vr T 4 7 ACHET LR MR T 22 TOa— RIC
DN TIIFFICERE L TR,
N, v

BEfF O Makefileid, D LOBIED L IHMEIEZ L Tx86_647 1% v ETHRA T 1 764bitd>FAT
77 A NVEEEST HITTTT,

LUFOgec A A w F IO EZ RoF 572 DIEH 35 2 LA AEETT, aEMigec()d
man~N—TEZH L TTF IV,

-Werror -Wall -W -Wstrict-prototypes -Wmissing-prototypes
-Wpointer-arith -Wreturn-type -Wcast-qual -Wwrite-strings
-Wswitch -Wshadow -Wcast-align -Wuninitialized -ansi
-pedantic -Wbad-function-cast -Wchar-subscripts -Winline
-Wnested-externs -Wredundant-decl

v SN vaa Y

64bit=t— FITxf L CTHEYER) 72 RedHawk Linux®D 7 2 R B LT Ry FFIEICHE-> TL &V,



PERERIRE

32bit 7 — 72 564bit 7 — F~DESE

AEOERIT. BRELO64bItT 7V r— 3 U bIEmD /T —~< v A& 5 I 1EE i
LET,

AEVDTITA A PBXOBEERDONT 7

T4 A2 FORBEIIFIIMNIFEAE L FHAN, RROEEE S SR TAREERS Y T, T T
A A FOREIIN DD T 0 v 7« A T IVEEIIC U CETRICAFE SN E T, R oI
YN Lo AT o ROMEBEDRIERIIRE < R DATERMENRH 1V £7,

REEROHR DT — 213, R e U CEM A MECT 2720 & 7 2 AREME O & 2 BT I B
REW_BNET, BRREN L iX2byted 7V =27 Mid2bytedBE iR £, dbyted A7 P =7 b
(Tabyte DS LIRS LD Z L 2 BWR L £,

B 20, UL T OME RO E#1364bit2 — R &2 Ak 4 5 & & 1224byte 2 18 LEd -

typedef struct _s {
int x;
int *p;
int z;

} s, *ps;

RA UHPIE, XA U R—DRIZIEBINT 272 0124byteD/XT « » J %5 Z# Z L T8bytehit
MECESNISNET, FiZ, #HiERE28byteDBEE IR DLE LS LIURD T HI-diIczA N
—DRITAbyteD/RT 4 T RBINEILET,

B OIROREEERO Ny T 1T, BERNTRRNOR/INAA U AN—2 Ry 7352 &
Wk VERINES, UTOESHIVRMTY, 2z -7=D16byte T, ED X H 7T
4T HREE LERTA

typedef struct _s }
int *p;
int x;
int z;

} s:

BERN T2 RT 4 T DD, fERNO T 4 — )V RO—EDF 7y & RO 5 bERK
J7iEX, stddef.hiZEFE N T\ boffsetofQ~ 7 u A4 5 2 L T,
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E

T — )V RCPULED T —RILV « L)L « FT—F

Linux i — /UL, AT LA FEITTHT-DOEL DI —F)L « FT—F L 2EHALET, 2h
HOT—F LD —ERIET AT LAOCPURBIZER S NE T, et XNnbDCPUY—ILT 1 71X
INHO—Eo ICPUE] T—EVE2RELERA,

UFOF—F 37 uv A% —/L KLECPULTEA Y v ¥ —DOMBEE 5| & i Z 4 Al EMEAS
HVET, FV, ZHODTF—FNIEEICV AT LAEERB LI OMER T2 2 LIk v B85

ZEDARETT,

kmodule cpu

migration/cpu

kswapdnode

INODTF—F NI —FN e B a— AR T rr— RINBEIC
BB L OEITENET, VIAEA L T TV r—a By A
TAETHFITLTVARIIEI—FRL s BV 22— AT ve— I
RN L ERHERELET,

INBIIFRFEDCPUND X A7 BB T 57 DICELERAI X AT
BEF—EL T, FutX - —L FLZCPUTEEL TWS
0 ARZEDOCPUNLOBEN Z BN LN HRIZBNT, Zhbo
F—F NIt AR =L RLECPULTEMELE T, UITOW
THNDA ¥ —T 2 —APMEF S DHE, TR R B E SR ET
HEREMERH D 7 -

Iproc/pid/affinity
sched_setaffinity(2)
Iproc/shield/procs
cpucntl(2)
delete_module(2)

NI 570 R 7av 20Ty Z—0"KRENDAREMENH D
LAk, >— )V RCPULTEITHOT U r—raidinso
AHE =T 2—AEFEATHMLERH Y T,

A 2B 8T, CPU_FREQR L UNUMAD B — R IR A7 3
VNS OEICT D LN ATRE ek 2 T — FOVERREIC K o THAT
bihvEd, Zn6DF T g 134 TORedHawk Linuxl — R /LA L
TT 74/ h TEHIZIhTWET,

BT, AEFUDBER DRI BRSTERHIAR—U 2 EINT 57201
AT e R=TDB AT T e TR ZANBOHHTR—T s 2Ty
T Tk T—FELTT,

NUMARERR A 7> a IS BZN CTH — RV DR SN DI, Kx By
VI NVCPUNEY T DT 2D DT —F L DV DMRTFEET
HAEREMEDRN DV £, CPURN T BrE® R -« v — /L REWZE720%
(Cpu(DEFEVNFT T v SNz, T—F Iy — RERTHRNWT
7T 4 7 7RCPU~BENL £9°, CPUR BT —/L KREN TV RN
FFF T ENTORWEE, T—E VI ~SRENET,

NUMADMEZ DI = 70 ST E D CPUIZEN Y f11F HAL TV 1o
DY AT ABEEOT —F L L5 0, kswapdiZ 7ot ALY
— L RENZCPUTITEITEINT, FEL—L RCPULDRIEE 22V
iﬁ—o

NUMAIZ 7 L /L hRedHawk x86_647% — RV D AT 7 % )b h THE)
272> TWET,
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kapmd T AUIKEEIE BT R A AL B9 A kRN B RS B (APM: Advanced
Power Management)7 —E > C¥, ZIULHFIZCPUO~NEID 11T Hi
£9, APMITH —/L « 7— bk « XT A —& “apm=off” THEZhIZF
%, FTIZAPMA —FABRA TV 3 BN T H 2 & TRAIL
YB35 Z & AATEETY, APMIZ 4T ORedHawk Linux s — /L4
KTT 74N hTE L7 TNET, il DT —F 1T
CPUET —F L TlERWnWizdh, Tk AxAhb v —/L RENEZCPUT
IFEITENT, FOME, FEL—/L FCPULTOREL 220 £
7T

UFTOF—F 37 at R« =)L RENZCPULTEITT A AREEMENRH Y £, LrL., Zh
BIXZEDOCPUNEN D T o7 a v A EITEI VAL OO L EREEE EITT 5720, =
NoOT—F NI —V RENTZCPU~NEID AT b7 7 et AE 723 EI 0 IARIZ L VBt S
LMEOFRERE L THEEI SN Z T TH L7720, 77X —I=AAIIxTHHEL N ATIEHIN
LOT—F U EMEE bW EEZLNET,

ksoftirqd/cpu ZHRBIEHEECPURIZY 7 MIRQL—F 2 FT4 5 Y 7 MRQF —
EUTYT, TNA A RTARENVIABANY RTNEEEZITF A
7 Ly FEMNLTHERIZY 7 MIRQEMAT A, Znb0F
—ErOnTALrR TR R« =L RENTCPULETEITENF
9, Y7 MRQIEFr—A/ - A ~—_ SCSI, *v hT—27DEIY
BN R VESEERSNET, ¥ A7 Ly MIZ DTN
AR RTANRNZEVFEREINET,

ksoftirqd DEESEE L, W — R /LHERKGUIO [General Setup) &6 5
SOFTIRQ PRI —F /b » Fa—= 2 « RIA—HIZEOVRFESH
F7, SOFTIRQ_PRUZTEDHN R E SN HKE, Z OFTksoftirgd 2’
FATESNDERETT, BEHTIOFa—=27 - RFA—=FZ
P ruRHE S, SOFTIRQ PREEMPT BLOCKDEEILT —F > D
EREICEELY RITLET, YERE LR, ksoftirgd7 —& 1%
BbEWU TAE A AMBEEELY HUNSWESE TSCHED_FIFO A
TVa—0r e R =L LTEITENE T, NERTE LIZF,
ksoftirqd 7 —& NIMELE L v CRITESNE T,

events/cpu INBIFFECPULED 7 A2 X BRI D kA 72— v
—bEADEDIEEEFITTET VAN DT —T - Fa—- AL
v R TF, ZHOIERE CCPU~EIY T DIz T /S A « KT AN
B ABN—F LV RBENIEFE2ETT DL LHRET
T, THHDTF—F L NT-100F A AMETEITLET,

aio/cpu INBIIEECPULD 7 ut A2 X Y 52 e 7 JE MO R
io_submit(2)v A7 La— L TEZIINDHTY— - Fa—+ ALy
RTF, ZNHEDOF—FUE-100F A AMETEITLET,

reiserfs/cpu INBEFVAY = Ty s VAT ATHEREND V=7 - F 2
—+ ALy FTYT, ZhHDOF—FIE-100F 1 AETFEITL %
R

xfsdatad/cpu

xfslogd/cpu CHIERIRIXP v —F U 7« T A« VAT LXFS) T &1
J—27 «Fa—+ ALy FTT, ZNHDOT —F LIL-100F A Al
TEITLET,
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=L FCPU LD — R o LA UL« T—F 2

ciolcpu

kblockd/cpu

wanpipe_waq/cpu INBIFREA T NA A« RIANEHINDT— « Fa—-
ALy RTY, TNHDALy NIFFECPULDOT BERICL - T
BtA SN DX 2 —F )L « P —ERDTDITHEERITLE T,
ZAUBIEFRI CCPUNEID (F1F BT /SA A« KT A REID ARSIV
—F UL VR SNIAMAFEZIATTH LB ARETT, 26D
T —EUNE-100F A AMETEITLET,

EDOY—FR e R=F 4 DRTANRTH, =L FCPU~NEID fHiF b7 a2 s L ITEIDIA
BN RZIIZEVEEF ESND T TAR—F e U—F « Fa—BIRU—J « Fa2—+ AL v %

ERLT 2 ZENAMRETH D T LICHIERELTFEY, TR bDT—F /T ICname/cpu & ik
SN-10D0 T A AMETHEITLET,
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B

F
3 —)V RCPU LD 7 u & v RIE Y AT

AR TIE, —/V RCPULETO T vt v HEEI VAL DREL L OERED /T 4 —~ ADT=
DIZINEOEN IAH O, BESRT 2 FIEIC O W THBALE T,

128 LD —/L RCPUTHERL S LD RedHawk 7 Z ~ b 7 4 — A IZB W T, O CPUD K E D E)
PRI —IV RCPUNEI VAL IEE SN A ER L 2B RN H Y £9, Thbo7rt v
E0IAZT, BlZIE, TNENOT—F « XX v aDT7 Ty va i ZENENALDO N T AL
—rary ey THA RNy 75 - ¥y v = (TLB: Translation Look-aside Buffer)od> 7 7
T aDE D IR—EBOCPUIDRFE X AV LB 5 Z & MO CPUIZHII T 27 b D kL LT
RSN ET,

7'at Y HEN ASITBERNC O —L RCPUICKT T2 B2 Y v ¥ — % 5 X Z J vl HEtEN &
L0, ZHHDOENDIAHLBFEET LN L 258E, £ LTINbOHY IALO iz PR
DIZOIZBFRHD Y AT La Bt 2 Hika gy 5 Z LITRILHET,

AEY « ZBALF LY LY ZRFZ(MTRR)YEIV AR

Intel P67 7 X U — - 7’1z & v ¥—(Pentium Pro, Pentium [1LAKE) DO MTRR(Memory Type Range
Register)ix, AEVfEK~DO Tt v « 77 v ZAEHET D70 MHT 5 2 &8 AMFETT,
ZHUEPCINR A RICET A (VGA) T — R3dh 2 5A I b RIS H £ 97, Write-combining% 5 %h
292 LPCINNA ECIEEET HRIC L W K& 8T — X EEANEA T D 720\ A X AL % &
FFAILET, ZHTmEE S ALBIEOMERRZ 2550 LM L3425 Z L NFIRE T,

RedHawk 7 — R MZE E N TV BNVIDIAT XA A« KT AL, =V BT — 7L (PAT:
Page Attribute Table) L' 2 A # RN AT A LD T ¥ v HiIcR— SN TWHEE, MTTRL Y
AZ DRI VIZCPUDPATL VA Z FIALET, VAT ADT Bk v PPATHR— M E2EF
WG ADHENVIDIA R Z A 2NIIMTRRU A X DIERA~T7 3 —8y 7 LET, W TFRED
VAT LTI, ek y ViE 0 IALICBEET HMTRRIZOW TR T 2 Z OfEIT#EH S vk
A,

MTRRIZE & 72RO BEZ M T 52—, #H LWOMTRRESR M ERK D L < ITHIBRS LD & &1
WO Th, FHUT U TH &2 OCPUIZCPUMOMTRRL P A X ZEE SE L= Fuat v Y[
BNV IABLPMMOCPURTIZIERE SNFET, ZOREDEI VAL Z LIRS 2 72 DITH D 2 I3 IE
FWICRELS RDARMENDH Y . AT ADECPUIZZENENDOMTRRL ¥ A % ZETET 2 Bl i A
RN Ry =2 A VT HRERS DT, TRTNOEIVABN—F & TTHRENCE 5
b9 —ENV Ry oA 7 EITOMERDY £7,

F-1
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F-2

Taty FHENIALDO ZOSEHE, 1HI VA OERRIIVPICELTCLEI TH—I=X
DIATIRAN 725058 % RAET IRt & 0 £7,

VAT KEENEZ XY — S =R BAA S5 R, MTRRAESR MK X, ZOMTRRZ 2tk
v P RIEI D ABDLION T AT L OMOCPULETIZERE SINE T, FERICIXY— =03 T4 25
B, ZOMTRREEBIZHIRE S, AT 201E00 kv 2L E HITMOMTRRE Y JAZ
EZELET,

UTD32>DFHEIZ, =V RCPUELTEA L« 7 VT 4L T r— g EZf e m
T v Y REEID ALICEIHET ZMTRRZ HEFR T2 72 DICFIHT 5 Z L BAFHETT

1

MTRRA — R NMAERLA 7S a VBN & 70D RO —R NV E MR LT RSN, &
—FERGUIZ T 2846, Z D472 2 1% [Processor Type and Features |

Y7 va iz v, “MTRR (Memory Type Range Register) support” & FEEHCTWET,
ZOWRRE Y AR — N T O — X VITFE LW, ZHIEMTRRY =& v $E#HIY
ABEROREET, ZOFT a3 7 77 4 v 7 HOBMEIZ KT LIRA 72 PERE O AF
W ERBAREMENR H D Z LITER LT &Y,

=V RCPULTHA L« 7 UT A HNRT TV r—3a kR ITT DRNIXY—
—ZBE L, XA LT VT A ANRT TV r—a UINETTHETXP— R —%
FIT LT CTL 72 &V, MTRREIVARITRAE LETETN, AL -7V F 0 hL
REMERTIZH Y £8 A,

o P REIE D AR LAWK 9 ICMTRRIEBE 2 N2 Z & BNATRET
T, XY —_—EHTH5MTRRZ FFNIIAERL T A OUTOFIEEZFIH L TTFI U

a.

VAT LEENE XY — N —E AT 50, BUEOMTRREEZFHELET, T
Lr-UUIIE 3D EL ONTHAMLENDH Y £,

cat /proc/mtrr

reg00: base=0x00000000 ( OMB), size=1024MB: write-back, count=1
reg01: base=0xe8000000 (3712MB), size= 128MB: write-combining,
count=1

X —_"—nRtEIN7%, MTRRLV VA X ORELXZFRELET

cat /proc/mtrr
reg00: base=0x00000000 ( OMB), size=1024MB: write-back, count=1
reg01: base=0xe8000000 (3712MB), size= 128MB: write-combining,

count=2
reg02: base=0xf0000000 (3840MB), size= 128MB: write-combining,

count=1

ZOFITIE, HLWX— =D U ITREOT N Y “regd2” T, LV
AT BBEDT T 7 47« I— FBFET D, FREFIOUEOHF L= b
UaFRTIHEE, 60BNz FYIEHEICrelocal A7 U 7 M bi#EMT 5
MERH Y FT,

XP—/R—OMTRR=T > k V ZfEfr3 5 7= Dil/etc/rc.dirc.local A 7 U 7 F ~fT%
BMLET, ZOFITIELI>OXP— =2 NPT 2R LET

echo “base=0xf0000000 size=0x8000000 type=write-combining” >
/proc/mtrr

VAT EDN— R 2 TIERNEE SN DN, XY —"—0EEhs L OEHT
letcirc.dirc.local ODMTRRTZ > b U BEE S TWRWIZ ¢ 2 F = v 7 $25Z LIIR
WT AT T T



S—1 NCPU LD 72 HHE 1 1A%

cat /proc/mtrr

MTRROH 1 ZF4& L, LIRTOMTRRERE & DBEWICOWTHER L ET,

TS5 7 47 ZE| AL

TIT7 4R TFY =2 a YRFTRIREEO T vt o Y HEIVIALRFEE L ET,

NVIDIARZ A RNE WS —F)b « T 7 4 7 A« RZA3NF, NVIDIAY T 7 7 AjLE
= [ (GPU: Graphics Processing Unity D7 — &% OFiAEE 2T 5720k k2 v v v a8k 7
TT47 A AFY - Ny T7EED Y THEIOHRLET,

75747 AETRICINSDNy 7 7 SBINE T IFEHIBRE NS 2O \_M%A/77 *
v¥a = FBITHEROZOD 60T —FTBX vy v a% 77 v ad bbbl e
T P HE DAL B Y AT LOMDFK % DCPU~BE(E S hiﬁo_hgwfnty#%%@@ﬁ
ORI, 18D AT DES0~250 u FHICE L T L ) MHSEAR B L F o> TV D alfEMER &
DET, Fv v valibh—F - FTT7 4 7R Ry 77 OB YT EMBNRET D DITR
DLEEY

o XV —N—DFthEKT
o UITT 4R TV —a rDET
o Cll+Alt+F#X—HR— FEIEIC K BIET T 7 4 7 ATTY O T T 7 4 7 AWE~OY) VB %

NVIDIAPCleRB S OVEZIFIPCIZ T 7 4 7 A « A—RICL BV AT AL T, Zhbn7
& v YREIEI D AL OFRSEIL, %y//;ﬁmﬂ/77-«~y®7~wm7j7m7 MRFIZHE
PREIMRMS D AREMERH Y 5, 7T 74072 - Ny 7 7E) BTHITONRIZ, Zh
LOEREZMBETHIEDIIBEL R A= N T Y T ulr—h - R=D2x J X b bLRESN
F9, :h%®f<~°}7bxﬂjf WZx Y v a2k Thoald, INHOXR—UREH SRR E
57T vy aBlEETOMERLY THA, Ny 7 7ED Y TREIBRS R, =TI —
EEJUIZ S AN - ¥ (N 573%@0)%%/‘/;ﬁ¢75!ﬁ@[5?75>ﬂi?‘ R INTZEFICTY T a s —

ke R=TU DT —)VINETH LR HIE, =B Déf%h7mt/%ﬁﬂbﬁém@
HOFETHRITSNET, > T, A &AwV®7wwm&Lf BN E DT+
BT E T Y T ar— b5 L REEIERETT,

Z OV R— FEARTT SI121E. PREALLOC_GRAPHICS PAGESH —F /L « /X5 A —H (37—
NMADOT VT alr—h  RX=VOEEERTHEOMETHLIMLERSH D E9, 10240DEN T~
TOF' L E/L FRedHawk Linux 7 —F /WIZERE SNVTWET, HHWME, 7 —h - RXTA—=X
“pregraph_pgs=numpages”i 7 — ~RFIZPREALLOC_GRAPHICS_PAGESIZ§#HIIZ 2> /3 A L & h
T % TN T D 7= DI AT 2 F N AHETT,

ZOYR— M EEGICTHITIL, 7L EJL FRedHawk Linux s — /L Z{# ] LGRUB — %L -
T A—4 “no_pregraph_pgs” ZHEE, FIIIT AL L - I—FVEHEEL
PREALLOC_GRAPHICS PAGESH — /L « /XT A —H I L u DEEIEET 5 Z & 23 alfE
T, ZOHHR— T, PREALLOC_GRAPHICS PAGES /35 A —% OAEIZ %72 < NVIDIA
PCIUPCIeZ 57 4 7 A « I— FBFE LRV AT A ETIIEICEN L o> TV ET,

PREALLOC_GRAPHICS_PAGES# 7' a 131 — W HERGUI®D TDevice Drivers ->Graphics
Support] OV T 7 g lhH Y ET,



RedHawk Linux User’s Guide

Iproc/driver/graphics-memory” 7 A /ViX, 797 47 A« T7V r—a VidFATLTWD
M, BEBEICHERALTWD T 7747 A« AEY « X=VOREREEERTH72DIC0DTHHAE
THZENARETY, FIRIE

$ cat /proc/driver/graphics-memory

Pre-allocated graphics memory: 10240 pages
Total allocated graphics memory: 10240 pages
Graphics memory in use: 42 pages
Maximum graphics memory used: 42 pages

P VDA — AR IO T 72D 7 7 A N~EXAT Z EAFRETT, Zhidh
— RN RT A — B B BB HANEEZ RETRBRRELDO VAT A% T A N5 2 L& AEEIC
LEd, UTOHNTT—LHNOT Y 7 asr—bk « X=I %5120~ FIF£7,

$ echo 5120 > /proc/driver/graphics-memory

A= LD T 7 A N~EXIAT I HIZCAP_SYS ADMING —/SE Y F ¢ %5 TN 5 3
NHYFET, 77 A N~EBXIAT~A— TV OfEIL“Graphics memory in use” 7 1 —/L K DHLEfELL
LETHHIMERHDZ LICEBRLTFI N, b LEEFIV U ToNTEN—VORER T 5045
N DHYE. XP— =& T LET,

HHER 2R E REDIREITR—VFID B TORBE WO FERITARY IV Y TIIRVHShE
To T7ANDEEZARBLE, X—=VEOD L TR LIZZ E2MRET D722 7 7 A NV EFi A
HLTFSW,

VATATHY TS — FEINTER—UHERTB L OEET 5720 IZgraphics-memory (1)
=7 4 VT4 b EMATLENRTRE T, FEMIC OV Tigraphics-memory(1) ®man~<—<
EHRLTLIZEN,

FCY AT A ET, NVIDIART A "8 a— RERIET v u— RENERE, PATZ vt v )RE
DIAAIIHCPUNEEEINE T, ELDV v X —2R/IBIIMA DD, XA L -7 VT 47
e T T r—3 9 OFETHIINVIDIAEY 2o—L D — REFIET7T e — N CF S
W BA LI UT AN T Y=g o OETHL. ERIIUTOa~vy RTYRT AEH)
FIZNVIDIARZ A N7V —RLTFIW:

$ modprobe nvidia

NVIDIA CUDAE| Y ;A F-

F-4

NVIDIA CUDAIZ, CPU L THEE L 22 AR DIE A D—ER T < OBEHE/ 38 o RE 4 g+ %
72 IZNVIDIA GPURNIZFIET AWHIEE = o O 2R L= 2 B SIEE 7 —% 5 7 F ¥ C
ﬂ_‘o

CUDAT 7' U 77— g YIENVIDIAGPUD A ¥ —T7 = —AZF ¥ v a2 kN 7 7 2RI
Blz, B varyThRRERUFYTalr—h 77747 R& Xy 77O R—FbHE
72CUDAT 7'V /r—a UNFETINTNAB VAT LD —)L RCPU LD Y v & — % FEH IR
TAHZLITEELET,

CUDAT U r—va ka7 V7al—h 777407 &« Xy 77 OFAIX, 7—1LHNOD
TV Talr—h e Ny 7 BMEHINTWRWREY HEMIZAETET, (RBI72CUDAT 7'V 7
—yarOa—F 4 T ERITREFLEDHY FHA)



S—1 NCPU LD 72 HHE 1 1A%

2 —WF—ZBETOTLBT T v ¥ 2 E VAL

3 — )L RCPULTEITTADIINAA T RAENTETm 2B L UMM OCPULTIITTE 7k %
OT RUVAZEROEF I —F—ZEMTLBY 7 v = -« 7 ut v VE 0 iALEZ(ET 5 Alaerk
NHYET, EEAEVEEEIFAL TOETNFECCPULD T B RZ1FTT KL AZEM %I
ALTWb7uatRE, EOL)REFAETVEECERNTS et vy HHEEVAA LR S Z
LEHY FEHA,

PALY R« IA4TZVEERTAYLNTFALYy R TV r—varvbtAdar 7 r—vayr
BIEAEY - TV = a b OEFTT (0T T~—13F ATV ZERT D 72OICHR
MIZFEOH L ZITo CVWERA), TN ar I3 50447 T, PALY K- FA4T7F Y L
AdaD ETRHE L — P —D 7o DICHEF A VHERAER L T ET, T, ZhbooT7T 7 U7
—vaid, LAV Yy R« A —7FERCAdAT BT T AL DAL v KPR AT ANOD
BIOCPULTEITTHHIZZ DX A TOT kv BV AHDEELZIFTT < R 7,

D= — T RLRATLBY7 7 v = » 7rt oy FMEIVAARZ, L7 RUAZEMEIHE LT
BT ANERBCPUTIEITLTWBEHIREL, 207 FLAZEREEOLE T ORI &
BRVET, =V TF b, RX=V - 2T 7 mprotect()FFONMH L, HH AT U SEIOMER
HIREZI X ZTAT U SBRO LS REEL. 20X A 70T av v JlE 0 AR DEIKIZ
RVRET RUAEBBHEETEOERF L /20 9, ZOEOT vty VEEIV AL, 151ViA
MO ERKIOu DITET H/NESREBLE 2T, RKEDATR) ZIFSNTWIEA, 5
Ebo LA E R DAREENRH Y £,

INLOXATOTat BV IALEPRT BT, =/ RCPULTHETTLHZ A L -
TUT 4 s TavZARNEOT TV r—aOFA L 70T ¢ IVERS OB T ITIAE A £
VREHIRIC B A B2 A EMERERET A LS T ) r— g vk a—F— 3B L ORRT S
TEEHRLET, ZHIEFEAEYOR—=VEu v 7, mprotect)E N LT AT UR#EELELE LR
WV BT LR A Y SIRA R L, BEFOIE A U S EHIBR Lo 2 S X0 kT
% L SARETT,
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G
YT e oy —)VOFRE

A TIIRedHawk LInUX F T U 7L« a0 Y — LR T 51O LB FIEZ R L1,

USBF —R— KRN TNDE AT A ETkdbh—F b « TRy BEMGEHLIZWGEEIE ) 7
e A= ARREEE IR D T EITER LTI,
1. UTFOH—F) - 72 a v aE0H-0IC7—b - a<y FITEBELET
console=tty#,baud#
tty#iZ o Y — VAT AU 7L R— b, baud#ifE 95 ) 7LEE
TY, BEITFAENRLTOL S22 £9 ¢
console=ttyS0,115200
2. WY T —HMREEE U TV R— MIESR L, BRI -BEHE CEET D &
IR EINTVEEEHERL TSV, FHINLTWAET A 2RI L - T,
XV BT ARMIELE B A REERH Y FT,
ZAli72Linux PCIX 7T — Z iR EEE & L CIEN RN TH D Z LIZKFNWTT I, v~
U7 vEE v a v OERIZEET e i BiEminicom (1) Oman~X— T 2 SR L T
Ty,
Windows PCH £7-f 32 Z L BHEETT A, ZORBITAERIOHELZ B X TV E
D
VYT 2= DB ILIOOHEIE, N T TERREEOH L VAT A ERET A2

UTNEA D o )VEBR TS LT, ZOFIEIMERBREL CWDIETOT T r—
LN E— RENDHNCHESNIET YT e v —)L E T LTWAREERH D 4,

L A TTDHARREOHD VAT LD YT s 3y Y —VERELET, BT
e GRUBZ— | » 2= MTIZZOXFHZBMLET :
console=ttyS0,115200
e letclinittab” 7 A M ZDITEBIML £ :
S0:2345:respawn:/sbin/agetty 115200 ttySO vtl1l00

e Jetc/securetty” 7 A T ttyS0” =2 F VU AZBIMLET,
o VUTN =T NEFRNEZDOI TV R— N EMOHEBE-IZT v
by 7O TR MBI LET,

T VEREET,
# minicom —s.

[Serial Port Setup] % 3%&{R L TEnter] .
T84 A & ldevittySO~EE L £,
W5 2 115200~ L £,

2. b —HOFAKNLINUXTH 255
L]
L]
. [Exit] Z&R L TEnter] ( lExit from minicom) TixH Y FHA),

G-1
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o ulsArv-FurryTEIhbA—RlLTrRIA U LET,

b 9 —FH OFEHEIWindows DA -
o HA—XFN-TTUr—variiZ#hlEd,
e COML%ZAEA L TH#ikE L £, Connectusing COM 1.
o H[FEHE A 1152001CFHE L E T,
o UV -TurT b —hELTRIA U LET,
3. —h-ual At LFTRTRTConsoleshx 27 U7X M&2EITLET, B1%E L
TEDHART LV BN TIAAA MEREER G2 FT, Bl

# ./RTConsole.sh 90

COFEET NNy ZTHIZ A7) LTWMbT 7T 407 hEEThdours/4r - =B &
OBV ATANDT AL HREEARMIELET, FERBVWHRIZEDO Yo AR AT AE X
LTWBD0naEE ) Hd7=oictop(l) & EITT5Z L T,

TRy TPRET LGV AT A HEDTL2LERHY 7

# reboot

RTConsole.sh

G-2

#1/bin/bash

if [ $UID -ne 0 ]

then
echo "Must be root to execute."
exit

i

if [ $# -eq 0 ]

then
echo "Usage: RTConsole <Login shell priority>"
exit

fi

for 1 in $(ps -e -o pid,cmd | fgrep /0 | fgrep -v fgrep | awk "{print $1}");
do
run -s fifo -P $1 -p $i
done
run -s fifo -P $1 -p $PPID



H
T—heawl R« TG« RFRA—H

FH-1IZRedHawk CIMBIZENET AT —h » a~<w> R« T4 « NI RA—F ZHEFH L TVET,
ZHUFLinuX FCRIAAER 2 THD T —h s a~ 2 R T4 - NI A—ZEELTVERA,
ZoO—ERIZELT, h—x) V=R T 4 L7 b NODocumentation/kernel-
parameters.txtz 2B F 7= (Xinfo grub & AT L TTF SV,

T— bk e RTRA=F I —F VA ARIATFN TV DI EEA EFR LET, 7— b a3~ Nigb—
SOVEBIFC BN AT D7D lete/grub.conf~BINS 5 2 & E7IE A — A NEEIT
HLEIZT—bFavr R T4 NHRETH I ENARETT,

18 % OHEEEIZBE T D fEBUIAR 2 WG ET CAFAIE TS, RH-1TUTOZE MRS E
ﬁ—o

o AKERedHawk Linux User’s Guide TIRHLENAEHEHRNEENDEX—VFF
o {72 ConcurrentDE B D4 TR kL T EFZ R

LT &g RSl ER GO H oMo Y — A

e J—xJ) - Y—R-Y—DDocumentationT 4 L7 hU FDO7 7 A )V
e Internet EDLinux®&E R A B

H-1
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FH-1 F—heawr R, N5 A—%

NI RA—=H

* T av

B

Concurrent

sk

crashkernel

=size@64M

Ty va s BT ORGER L O 5
OB LI —F L Day « f A=
EEte (7T vva)] h—Fhkua—RT
D7D AE Y L IEBEE DGR & T,

size IZTHRTHAEI DY A X
32M, 64M, 128M (BE 1)
6AMIZA 7Y k- T FL R

12-13—

kgdboc

=serial_device[,baud]

kdoDttyAf > & —7 = — R ZH k.
% . kgdboc=ttyS0,115200

kgdbwait

H—=FRNVDFETEEIEL TR FWNZ A
VITTCH—FI s TRy TN,

ekgdboc

=kbd

TEADO S —F )L« 3V —)b « TRy T %
HEIN
earlyprintk=vga & -t Cfili F,

12-13—

memmap

=size<delimiter>address

TAIT D A E V) HER A E R,
<delimiter>/%, A7 LARAMZ ‘@,
TAI G ACPIS “#”

=exactmap

ERE72BIOS~ » 7 Offi H Z 45 &,

2-23—

mm

=size<delimiter>address

memmap ® 51|44 (x86_64D 7),
THRIT B AE ) EEE EE,

=ex

exactmap D 5l 4; (x86_64D 7).,
EFEZ2BIOS~ v 7O fii i & R,

2-23—

nmi_dump

TRy HANTY N T HDICT AT A
NMIR % > DR 275301k,
nmi_watchdog=0C72 W R Y | T3y &4
TIHE0Tyva s h—fLE—FRL
27w B,

12-9—

H-2




T IV G e N A

FH1 FT—heawrs RS0« RFA—F (FX)

NTA—&

FTa v

S

Concurrent

s Rt

nmi_watchdog

NMIY + v T K ZHEEE &2 151k,
RedHawk 7 — 3 L D BEE i,

ACPUIINMIEH D % A < v 7 THEAT,
H =V DAPICH RN — b ALEL,
BUEIL 2 O EREIEET (2] ~EH,

7T u— KXy A &N L TECPU~NEET
HENI IABEAKT DIMENMIS A ~—%
il .,

i3867 /3> 7'« — RV DOREEHE,

T —FNELE 72132 % TR (x86_64D ),
X86_647 /N> U« H— LV OBEEE,

12-9—

/kernel-source/
Documentation/

nmi_watchdog.txt

nohz

=0n

BT 1 v 7 Z HIMEBUEE),

=off

BT 1 v 7 WL,

B-1—

no_ktext_repli

n/a

BETOH—=F) « THA B « R=THEHHD
PR — N &R,

10-14~—

no_kmod_repli

n/a

H—F s TV 2=/« THFAR « A=Y
B OY RN — 2 W T D05, WhED—
FIU e FHRA N LA DEBII RO F
iO

10-14~—

no_pregraph_pgs

n/a

7ty REN IABE I Z D T2
ENBHFIVTar—hF TTT7 47 A X
— « PIR— O T EEYL,

10-5=—

numa

=off

H—FNVNTH—F) « Fa—= 2« X
Z A—ZNUMAR G #) & 722 TU 5 x86_64
VAT LAONUMAY R — b & ERh L,

A TOCPUNET 2 H—~NUMA/ — KD
AT B EVER,

2T —FVIINUMAY R — b 25 ARA
FNTWRW(/ —RRLDOT7T v bk« A
EY « VAT ATNUMAZL—H'— « A ¥
— 7 = — AFMEN TR T — &K T)
DLIVTERD,

10-1%—

pregraph_pgs

=numpages

PREALLOC_GRAPHICS_PAGESIZ §#iC
ASRANENTEEENCL TS Y T e
TSN T T T 40T X=T DNy
Ty o = VRICT — MERCEID YT
— VR E.

no_pregraph_pgs4 7> a2 VIIARNRT A —H
L0 b EET HIFEICHEE,

10-5—

H-3
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#&H-1 77— -

AR TAY - RTA—F (KEX)

F T a v

Bz

Concurrent

BIEE A

=rcimoptions

RCIMARERL A 72 a o (B0 JA T DHE
BgEivE, #4327« J—RZ, RCIM~ A
A —DHRA N TES,

RCIM User’s Guide
(0898007)

rhash_entries

T MR EBEET DO, IPL— k- F
Yo - T—7 &Y A X (ksoftirgd
WZRBEENR T Z v a),

HUEE Tl ¥ XI3E TR RTRE R A
Y OEIZESL,

Az b VT8 E Oksoftirqd D 4T &I 5
TN ERY A X e ER L THEA,

2-34—

tsc_sync

=auto

BIOS/ATE L < TSCIZ[RIH L7=h & 5 & fife
o bLENTWVARWIEAIITSC & FHIF
.

BEEAH,

=check

BIOSHSIE L TSCIZIREHI L7220 & 5 I i
8. BIOS B LT-34 . FIFHRER 2
a7 Y —2A & LTCTSCIEEN L,

=force

M CRBIOR%Z TR TOTSCE HIF
#,

71—

vmalloc

=nn[KMG]

nn OV A XEEREICHTAT H72DI
vmallocfE ik % Jiil, Z iAo X%
T 7o DI T 5 2 & 3 AT6E(32bit
— RV TIE128MB), F7z, A XE/hS
T2, BIOEE~vyEV 732
T3 —FVRAMIZ R L & 0 % < OZE[] % 5%
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