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—I = RXLANORBEIH Y FHA, ZIUINRNV I T T TR - Tat AOELENSELE
TrEALY RN ERBESNET, BEETREZ&IE, NI T TF TR T rER
liV&“*ﬂ‘/v%server_wakelw)% VHE—T 2= ADI IO — KN DA T = A LE LT
T aR AERKT D7 OIS LB R R NS KT AR N H D 2 LT,

VAT LANOEKE T AEIZA LY Rid, CPUT 7 4 =T 4 « v AV B> TWEd, £

DCPUT 7 4 =T 4 « <AZX, 7uvRAETAL Yy K& EOCPULTEITT 0% RE

LET, CPUT 74 =T 1 « R AZITB T 0 20 bl S, mpadvise@)F 175V - b
—F > F7=lIsched_setaffinity(2)> A7 L a—/L &kl L CHRET D Z EXAAHETY, CPU
NTOEANG L —/L RENTWHEE, CPUILY —/L RCPUZ & TeCPUY » MIBIRIIZHETE
SNFECPUT 7 4 =T 4 2SO T a2 ALy ROLEFEITLET, 2FEV, ok RAD

CPUT 7 4 =T + YA N —IL RENTWRWCPUDHE., DO ak ALy —L RE

NTWARNWCPULETOAFEITENET, Nxﬁf?W/Ffmtxw6y~wFéht@U

ECTuRvAEITIA LYy REFEITTH720I121E, v—/V RCPUZITHEE LT-CPUT 7 1

=T 4 AT EFFo TWRITNIERY iﬂi’/\/o

LinuxiZ X > TER ENIZHEDO T — )b « T—F X, VAT AHNOECPULIZHERI S E
9, TR ANL Y=L FENTWACPUIL, Zhbo [CPUE] OF —F 2 % v —/L KCPU
MOBEITEZZLIEHY EHA, TNODOTFT—F L DOREIT, b — R HERRNT 7
U r—3 g VEREORIEZE U CRET D 2 ENFRETY, CPUBT — LT —ErnbY
X — % RET D7D ORERERC H I ERFCHB L T ET,

HYABDLD—NVTF 4 7
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ZDV—IVT 4 TR Y AT AR LBV IABO—E 2T B B -0 TR
LHZlEAREICLET, BRbEHE, b THARRER TR ER « T4 ARy F - LA T —
ThHDHZENEELWVIR, 72137 7V r—2a VOFTIRICT F—I = X003 b5 2 &
DEE LWV, ZOV—NAT 4V TREEAENCT HRETT,

{72 HEN 0 AZIECPU L CHICHK BELREOKEETH YD . FIVALDONV RY 737 R
TR TFUARYTF - LA T —EEERESX AT O a— RO FEITICHERIFR O
FCBE G2 HEMERSH D £, It TEIVIABZORE] 7 v a rTHAITWY
F9,

KT NA ZADEND IARTIRQEFEG INE T, TNHIRQILEDCPUTHIV AL ZEZFT 5 h
BRET HCPUT 7 4 =T 4 hio TWET, FIVIALIRFECPUIE B ALV, D JA
Hay ha—F X ZORHIEE LRIV IABREZ N R 7T 57DICIRQT 7 4 =T 4 + %
27 DCPUL v M SCPUERVET, IRQT 7 4 =T «iIshieldl) =~ FE7-iT
Iproc/irg/N/smp_affinityz i L TIEIE SN E 9,

H LT _RTOCPULTTRTOEN AL ZEEINT L5 Z LG E LWEGEE, HEET 5 FIA

= 1O®CPU%[5?I/\’C%h%%@#/\“’(@CPU%*U ABNHT—L R L, =L RENT

b\iﬁb\CPUJ:TIocal _irg_disable(2)Z 2 —/L¢ 5 Z LICHEE LT EEY, FfliZman<—
CEZBBLTLIEEN,
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—EBOFBEREITHN 0 IAAN > — /L RCPUNEE ENARIK & 2 5 A[REHEN HV £, T rE Y
FEE VAL, MOCPUIZCPUBDFRFE X A7 Ny RVT 5 2 L aglfll T2 5kE LT
FIRENET, oy PREIV AT —/V FCPUICH N DY v ¥ — 45| & Z 4w REME
NHYET, BRRERIMEFEZRL T ZE0N,

2—ANVEDRBP DY —NT 4 T

0 — A VEIDIATRTHZCPUL — AL 2o TR X A ~—D =D DFERIREI Y AL T,
RedHawk Linux Clx, ZDH A ~—3h —F LHNRLL—HP— « LYULIBW LR XA LT
T RDARF=ZALTHHIATOET, ZOBEIX7TEO T ShvwEd, FIHERE TIE
ZDEI ATV AT ANOTRTHOCPULETHERIE 2> T ET,

ZOEIVARTIOI ) BEICREE LI, O —HVEYARII AT AN TR OEEICHE
TTENDEYIABN—F L DIOERVET, - T, ZOa—hNVEYARTY TILEA
AT TV =gl TV X —DRERFINERD FT,

CPUMB—)V « BAw—Inb Y — )L RENTZ L&, v— U )VEIVIALITHEE LIS & 72
D, ZOCPUDE—TI)L « A<= L > TRIESNDAHEIT D IFRLFEITINEFA, L
LR L, a—) - FAw—Fa—IL « A ~v—RNT—/L RS TWARWELOCPU LT
FITSNTET, ZNHOHEEEOW 2%, MOFEIZ K-> TRt TW aixkb
naz iz £,

BECPUETH — I VEI D AL NN TH DRI RN HHERED 11T, CPUERITHIFE O
72O DIRSIFRAEA 1 = X LT, ZIIICPULTEITEN DKV vk A 2flibi 5 CPURRH
NEOREROVERNET DAN=ALTT, Wor—BVENALZNEELLI LD, K
BoOrO Y T4 v 7 SOBRIZEIVIAEN-T o ATMAESHET, b LESHIES
BER T HTUT 4 T PRSI TWZE, CPURFRIZ e — I VEI VAL BEZ TH
HIEDIBERAR S HSICHEINE T, BRI R R « T AU T 4 U TIETED [
AT h vyl BRI ~—] CHZRESRLTOVET,

CPURE =)L « A== b I —)L RSN, m—VE D iAZIE T —/L FCPUIZEI Y
i SN 7 v A2 K> TPOSIXZ A ~— & nanosleepDHERE D 7= OIZfE b T £47, it
ST, blr—A - ZA~v—EALEZTRIZIY RS Z L RHBETH 556, POSIXF
A ~—F = iInanosleepDHEFEEZFIFH L T\ BT 7 U r—y 3 &0 X 5 72CPUIZEN Y 1
HRETEDD FHA, BLTaBANT—/L RCPULTHEITT L Z LEBRHFINRWVEES.
TDHA~—137 OB ADOETHRFINTZCPU~NEEI SN ET,

—EROMRED T DITm— T )b« F A = —CHI M FTRE 72 FBe & AN T 5 BT DUV T DA T
DIFFUITED [T AT« 7y 7 BRI A ~v—] ZBRLTITEEN,

CPUY—NVT AT DAV F—T = —R

A raid, =/ RCPURKRT A7-DICHHAREa~v v RLAAAB IR v /5
ST A B =T 2= ADWFIZONWTIHIR LET, v —/b RCPUE KR T 57212 L <
HOHEFI LR L TNET,
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shielda< K

shield(1)=~ > RIZER L7ZCPUICH L THRE L2 v —/b R E L E T, shield~ >
RiZs—/v FCPUL L CCPUZ AT 1T B 7= DI S ET, > —/ FCPUIL, 77U 7 —
Ta v a— ROETIZHDARMOT 2 —I =X L& EEEAHT-DIC—EHD T AT L
RLLHRELET,

shieldz~ > FOFETIZ L > THEAT 23BCPUDO Y R ML, CPUES /- I13#MHDOY 2 &
ay<X) CELET,

shielda~ > N2 FATT 570 DERX :

shield [OPTIONS]
F 7 a OV TIER2-LITHIILET,
DTFICFldk s n/eA 7 > 2 O T, CPULISTIZFHEECPUZ = o~ KY) ) OflE & 7 13 D i
FEFRLTCONET, FlxiE, CPUDY A 1“0-4,7" (X, CPUES0,123,47 ZHELTCWVE
R

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

FFav fHEE

—-irg=CPULIST, -i CPULIST )Y JAZ 7> 5 CPULIST D4~ THCPU% > — /b
FLET, HEESHECPULETETENDME—
DOEN AL, MOCPULTHEITENDLZ L%
B <TeDIZCPUT 7 4 =7 4 ZHEE S NTHEY
AR ETRD FT,

--loc=CPULIST, -| CPULIST FESNICPUD Y A MIu—AL « 4 A ~—
MHY—V FENET, a—HhL - ZA4~<—Z
B _N— A DY —E 2 HZCPUICIRE L £4, =
—HN e BAT—FWIPCT D L, 2 —F
—IV AT AOREFEST v Reernk )
e —ERD T AT LOMKREN IEZ & 72 2 FHEMEN
HET, RCOMMIITEEZSBLCLIEE
W,

--proc=CPULIST, -p CPULIST FEESNTZCPUD U R MIEERS[RR 7 1t A
by —/L RENFET, I —/L FCPU L TEY)
THZLEEHFASINET 74 =T 4 « AT &
A3 57 2t A%, E—/L RCPU L TIHEST
XNBETERY FI, —/L KCPULIAAD N
TN DCPU L TOEITRARARRE 2D T nt
A%, =/ FCPULTOERITNTFRENE
7

--all=CPULIST, -a CPULIST FBESIN=CPUD Y 2 MIFIHTREZRETH Y
— )L REEZFTE T A LI Ed, K540
v REFEO B2 BT % 72 D12 BRI
e —n RAEFL g OHAZER L TL
720N,

--help, -h FIATTREZ2 A7 > a o L HIEOMEH L E
R
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#2-1shieldl)a~> FKOAF 7y a vy (k)

T av B

--version, -V av 2 ROBIEDONR—V g U RHIFTLET,

--reset, -r LCPUICKT LT —L A2y P LE
T, —/L RENT-CPUITARVVREEE 72 0 £
T,

--current, -c TIT 4 T RAETDCPUDHIEDREZFR L
jﬁjﬁo

NUMA/ — KD AE Y « ¥ —)L KZ&HIEd Hshield() 047> = 4%, 108 [Non-Uniform
Memory Access (NUMA)| #ZH LT 7ZE 0,

shielda<> R
UTFToa<y FiE, U2 ToOy—/ LV FEEEZ Y 2y h L, RIZCPUDO, 1, 2% E| 1) 5AZ )
5 —/L R, ZLTCCPUDLIF T —HNE A ~<w—nE I —/L R, CPUD2F MERHZ 7 1t X
MHEY—/LV R, BBICEFEZOFH LOVETORELEF R LET,
shield -r-i0-2-11-p2-c
UTFoa~<y Rk, CPUDL, 2, 3%EViAH, n—hNZ A ~—, EEAGRRTatx06 v —
L RLET, CPUDOIETOE DALY —/)L RCPUDZ —4 » FTIIW\W a2 & —

EX45 LA CPUL LTHLET, &TOT—/L REHENRCPUD U X MIRE S E
EE

shield --all=1-3
KT AT —H R

BWEIX, KT AT —Z2130TT, LL, —/L RCPUBHAZZLZEL LY L LTWARIc=
T—WRAELTGE, BA v E—UBR N SNE T AT =2 ANRLITRENET,

shield =< > FiLiE#RE
DATFICE#E SN PEEEEIL, BBROL D22 ——2MFH SN Z & 2 HEREL 9,

CPULIST WTHEE ENACPUIL “+* F7-1% OB AHICEL HNFHET, FDIr—AD
U A ROCPUIZEEIC Y —/V RENZCPUD Y A MBI (‘+) FI1Es () LE9,

F T a NIEEEERT 5 2 ENFRETT, Blx X, “shield-i 0-c-i +1-¢” 1, BIEORE

\ZCPUOE NV iAH NG v —/L R L, BUEDOREEFR LIZRICHECPULEE VAL NG v
— )V RTBHBCPUD U R MEBIMTHZLEERLET,

CPUY—VT 4 T DlprocA v Z—T = —A&

CPUL— IV RDA—F )« £ L H—T 2 —RFLUTDO7 7 A NVEHEHT S Iproc” 7 A L
AT LERHALET,
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/proc/shield/procs “rEADI—/L R
/proc/shield/irgs IRQE—/V R
/proc/shield/ltmrs B—ANEA—% T —)L R

ETCOL—PF—ZINEDT 7 A V& Z L AARETT A, A— hE7/-IZCAP_SYS_NICE
=T RPN EERZ D 2 ENAHETT,

77 A NEBATZRE, SHTDOL6EMASCIMEI IR S VET, ZOMHEIZT—/V REN/ZCPUDOE
v R R TY, REINZE Y MIv—/V RIN/CPULE —E L ET, REINZKAX D
By FORY Y 3 V3 —/L FEN TV 5B lCPUDE 5 T,

il

00000001 — Ot > F HAHE SN TV DEAEIZCPUOR T —L R
00000002 - 1t R HAFEE SN TWVDEEAEIZCPULA Y —L R
00000004 - 2t P HBRRE SN TVDIHAIXCPU2B Y — /L R
00000006 - 1tw NH&E2E Y M EANRE SN TNEEEIECPULE 23— /L K

T 7 A N~EXATH, SHTO16HEEASCIME AN HIFF SN TWET, ZofiZ EGRER—7 %
— LD —/L RCPUDE Yy b~ A7 T, ZOMIZM bR FH LW —/L FCPUL v k &7
nET,

BIMOEHRIIshieldB)DPman~<—C S L T 7ZEW,

cpuctl() & cpustat()
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cpuctl BIBUICPUZE v — /L K, CPUDT v FIFZ UV RBRET HA D= A b LET, =
AU OMREZ 2 TWET -

CPUCTL_UP
CPUCTL_DOWN
CPUCTL_SHIELD
CPUCTL_QUERY

ZEMNC OV TiZepuctlB)Dman<— Y H B L T F &0y,

cpustatBIiE s 2 7 ADCPUIZEET 2 AN A E21TWET, cpustat TER S5 =
< FIZ2MEH V £9, 103 B E R L2 REE T 2HREIIR & 2 0 £

CPUSTAT_GET_CPUMASK_SIZE
CPUSTAT_GET_NO_SIBLINGS
CPUSTAT_GET PHYS_ID
CPUSTAT_GET_NUM_POSSIBLE_CPUS

HIIDIEFE Yy b AT R LIRS N OMREITR & 720 £ 9

CPUSTAT_GET_ONLINE_MASK
CPUSTAT_GET_DOWNED_MASK
CPUSTAT _GET_AVAIL_MASK

CPUSTAT GET_SHIELDED_PROC_MASK
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CPUSTAT_GET_SHIELDED_IRQS_MASK
CPUSTAT_GET _SHIELDED_LTMRS_MASK
CPUSTAT_GET_LMEM_MASK

FEHNZ OV TiZepustatR)DmanS— VB L T F S0,
CPU~DF ¥ RE|Y 4T

A7 a IR AEERCPUE v h~D 7 ok AE7213 A Ly ROEI) T Fikaiwd L
F9, T ARFETEHF A ENZCPUE Y MICPUT 7 4 =T 4 L LTABATWET,

BEMTIE, 7o 2EREA Ly NIZV AT ANO EOCPU LT ETHAHETT, 7o
TAERLITALV Y FEBICE Yy b= A7 £72ECPUT 7 4 =T 4 &Fi-o TRV, AP a—L
AIHEZeCPULRRE LE T, e RAELITA Ly FiX, fork(2)E72ldclone(2)7>HCPUT 7 4
ST A MR LETR, TOBRT 7 =T 4 BNEDLREEILH Y T,

mpadvise(3) PO L TMPA_PRC_SETBIAS=~ o RZEE., £7201F run(l)=2~> RO -b
bias A7 a VERET ST HIE T, 10FELIFEHO T mEAELITA Ly ROCPUT 7
4 =T A ERET DI ENAEETY, sched_setaffinity(2) L CPUT 7 4 =7 4 ZERET D72

DIZHERTHZ ENARETT,

CPUT 7 4 =T A RET DDLU TOEMEHRETIVLERH Y 7,

o HHRMOH LT et ADa—H—IDiE, CPUT 74 =F 4 2RELLI L LTINS
HEsnTnwasa et Ana—F—IDE —FH L W iiThiEe s 72un, 6 LT,

o M LIIt7 mEAILCAP_SYS_NICES — BV T 4 ZFfoTW5D, E£idL— TR
FuEle v £8A

CPUIZ T u A ET1ZA L Y RDOCPUT 7 4 =F 4 3BT 4720, B Lt m& A%
CAP_SYS NICE” —/ St U T 4 o T35, F7213— FTRITNIZZRY £HA,

CPUT 7 4 =7 41 init(8) 7 ACHIV Y THZ EMARETT, T+ XTHO— L7 ut
A% initoF 7 e AT, R, RN e ADIEE AL init OCPUT 7 4 =T

4. LT INtOCPUT 7 4 =T 4 D—HDCPUL [F LCPUT 7 4 =T 4 1272 513 T,
(MR DYFEZE R - 72 7 o B A72FIXCPUE EN L DCPUT 7 4 =T A IZMA D Z N TEE
7

iNit~DHIR ZIL7=CPUT 7 4 =T 4 DEY YTk, T _XCHO—EHNR7T A% init&E[FLT
CPUH T &y h~HIR L EF, FoFISE, s — vV 7 ¢ ZFURIIEE L7ZCPU
TI74=2T 4 RO ATd, b LINDCPUT 7 4 =T 4 ZEH LIEZWVWEEZEZLDTH
L, Tinit~OCPUT 7 4 =7 4 EID YT 7 > a VUTORBZZBL TN,

mpadviseZ7 A 77 U « b—F % mpadvisex o7z~ F 7 at vl 227> a L
T L Umpadvise(3)OmanS— VIZFLR SN TWET, runa~ > RIF4EAD Trun=< >
K] &7 v a rBLTrun(@)Dman~<— 5k S TWET, sched_setaffinity(2) &
sched_getaffinity(2)IZ B3 2 EHMIZ D\ TiE, sched_affinity(2)@man~—T % & L T<
7230,

mpadviseZffi o 72w F Fa ¥ v Y HIHE
mpadvise3)iE, Hx7e~LFFut vy b —OKEEZFATLET, CPUIL 1oEiFEnLL
LOCPUDHAALEEEFR Lizcpuset_t A7V x2 FORA X —2IBETHZ LT
DA ZIET, CPUDRREIZEET 2522 FRIZ O\ Cldepuset3)Oman~<— T %S L
TLIE&EW,
B=

#include <mpadvise.h>
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int mpadvise

(int cmd, int which, int who, cpuset_t *setp)

gcc [options] file-lccur_rt ...

E#a< N

UTFDa<y RiZy A7 ARNOCPUIZBET 218 #H 2 BufS £ 72 1353%E L £ 9, which&whod /¥

T A=FIFEH SN ET,

MPA_CPU_PRESENT ¥ A7 AWNIZHFINCIFET ACPUE RT Y A7 K L E T,

MPA_CPU_ACTIVE

MPA_CPU_BOOT

MPA_CPU_LMEM

H#E =< F

cpu(l)z~ > RICk»TH T LEZCPUIRE TN e &
7,

Ny 7 T L= OHFIZWL DIFET 2 ERRZ < . AL =)
ERBEZ2CPUE RT v A7 IR L ET, cpu(l)=~> RIZL->TH
7 L7=CPUIREENEH A,

VAT LT — K LCPUEIRT VAV IR LET, 7— FCPUIZ
dOCPULILH LW N OO BFEH R > TWET,

NUMASTIS S AT MZB T —h L « AE U ZEHHOCPUAERT <
A7 &R LET, cpul)a~r RIZE-TH U LIZCPUIRE LN
TmEE LR ET,

PUTFoa<wy NI, Yutzx, ALy R, 7aktzx - 7270 —74 L Ta—HF—|2 L 5CPU

M OHlE 2 f2it U x93,

MPA_PRC_GETBIAS

MPA_PRC_SETBIAS

MPA_PRC_GETRUN

which & who O H 5

which
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BESNLETeEARNDORAL Y ROCPUT 7 4 =7 4
(MPA PID), & LLIIBESINTZA Ly RIZRH D IEMEZRME A
7 A(MPA_TID)IZ%f 5T HCPUE v M &KL £7,

BEISNET ot ANOLAL Yy ROCPUT 7 4 =7 4
(MPA_PID), & LLIFEESNIZAL Y ROMBECPUT 7 4 =7 4
(MPA_TID) % $87& S v 7-cpuset~gx & L E7, 7 uEADCPUT 7
S =T 4 EERT D70, BEO2Z—V—3 CAP_SYS NICE/ —
NEUTF 4 2R TWRWERY | G272 =—% —IDI%( exec(2)H
DYFFEINT- T e A2 —F—IDE—FK LT ERn £4
Ao

BE SN A Ly RORBTEEITH(F 72 IXETREH)OCPU & —E
T 5 IEMe7/2CPUAE & TCPUL v h &I L £ (MPA_TID),

MPA PIDMEESNS & X, IERL Y FT7 - 1T ADCPULOE
FO~LTF ALy R Tl T Lr08A Ly KBEHTHCPU—R
R LET, ZOEPEINHEITIE, CPUEID B THRBEICE D
TWDAREMEN H D Z L ICEBR LTSN,

BRI ET 572D LET, T D1 & EE W hE,
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MPA_PID BEODTuvABLNEOEAL v R

MPA_TID FHEDAL Y R

MPA_PGID FaktA e F—F

MPA_UID W

MPA_LWPID MPA_TID & [Fl&k (PowerMAX & H #)
who which 2B 25708 :

“rt Z1D

AL v FID

7akt A Z—7ID

Z—#—ID

WhoDEA0TH 4. MO Lico 7k XD, 7rk R - 7
N—TFID, 2—H—ID MEHENET,

HMOMEBEERE)A L v BT OMPA PIDOEMIL, KA L v
RSN E T DB EGATH D 7Y a A @M LET,

MPA TID% i F3- 2 ¢, wholZ(gettid 235K 9)A L~ RIDOHIE T
T BT, POSIXA Ly R« T4 75 U7 % pthread D
IDTIEH Y FHA,

inNit~MDCPUT 7 4 =T &Y %

—R R ETOF ot R T init@)DFFut AT, BEMT Ntz AT ANOETO
CPUE G~ A7 A L, TNHDCPUT 7 4 =T ( DIEIEIN A RE/2 55k 72 r — /S ) 7
4 BROME—DBIINT- T BB ATT, L LENBCPUOY T MIHIREN/-BEEDA
Tat AL o TEREINTZSGE, CPUT 7 4 =7 4 13ffEE FFO2— P —IZ X > T init”
B ANEIY TS 2 ENARETT, TOHMEERT D70, run(l)= v RIZT AT A%
b7 v 2RO CHIHIBERE CREONE 3 Z & 3 F[BE T,

Bl ZIE, initE ZOETOT7av A%ECPUL23I~EIN 1T 2720 TOa~vy REV AT
LHIHHE Cinittab (5) & 2R D HIHA B CIFE S fetc/re.sysinitA 7 U 7 ks OF&ICIBINT
HZLEMARETT, init7YnvRFZna~r FORPTIEHICITHS X o AIDE AV T
FELTWET,

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

[ ChEnshield) 2~y REFIHT A2 EICLVEDL Z ENARETYT, Zoa~r RaF|
AT 2R, EOT7 - ThHhoThavr RIA4 VL EITTEXHZ L TT, shield
vy Ny —b RENTZCPU L TREICEIEL TWH 7 rt 2A0BE Z A L £, i
shielda~ > REFENWRLR L — NV FOL~VERRETHZ EHHETT, Aa~vr NOit
M7 EHRICOWTIL,  Tshielda~> K] &2 v a »FE7zidshield(l)DOman~<— T &2 &/ LT
TSV,

Blz X, BfERD 220 5CPU0E S —L RTA7-OICIE, UL TFToa~vy REETLE
7

$ shield p 0

CPU% v —/V RL7=#., HIZv—/V RCPUTHREE L7 uk AZEESE S 7=HIZruna~
KEFIHLET,
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B zIE, FHFrEZANG T —/L R LEZCPUO LT mycommand% F4T9 5729121k, LAF
Davy REETLET,

$ run -b 0 ./mycommand

3 — )L RCPUD R EH

2-18

UTFoOHliE, RCIMOT v ¥ b U A —F Y AFIIHRT Bl OBV IABISE B IRFET 27200
=)L RCPUDE W &R LET, DFV., ZOHMWIIRCIMETRAELEZD Yy P Y T—H
DIABRIRIC 2 —H — « LL a2 E LR DD hERERoRE,. BLUOFn
TANEE ENBEEDEDICTE—I=RAT 4 v 7 RFETREARMILTH LTS, 2D
%A, /L FCPUIZRCIM®DE| Y ALK & Z OE| D IAAIINET DT 0 7T LT 2R E
L2 iEien 84,

BHID AT v 7%, shieldl)z2~> FEELTY—/LF - 7oty dnbE 0 ARZY Y i
THirze LET, REOEVIARIEEZ/DIDICn =) « A <= IAZITENZ
L. RNy 27500 R a2 38 LET,
CPUINZEIN & DOFER AR T 5 72 Dshield= + > NI,

$ shield-al

BERE T —/L FENZCPUL LOFIVIALRTEEL, ETLTFASNTr R bHY £
hve CPUD T —/b RIRPLIZLLF O GiEERIA 5 2 & TR 2 Z L3 TRE T,

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)a~r 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 VAT A

$ cat /proc/shield/irgs
00000002

IR TOE Y IABLNBCPULE TOFRITN AR THI 2L LET, ZopoF T, H
LS —/L RENTZCPU L THEDEIVIARIIISETHZ L TH Y . CPULIZRCIMDE] D 1A
HDOENY f71F & CPULETEIV IARISE T DT 0 7T ADOFEITEH AT HLENH Y £,



Y T APEBE

WAID AT > TIIRCIMOE O ABBEI O A11F G IRQEHINT4T 25 Z & T, ZOEIVIAAR
LIRQEIDE Y BT~ P —R— K EDOF AL ZAB I OHFEDPCIA T v hDPCIF /A A2 X
STEDLDLZ EEZHV EFHA, b LPCIR— RBH LWL A1 v h~BE#) L 728548 1EF DIRQD
B HFIIEDLDL NG LIVERT A, FTAET DT /3 ADIRQE RO 5720 FToa~y K
EIEITLET,

$ cat /proc/interrupts

CPUO CPU1L 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 I0-APIC-edge 1ide0
15: 31 0 0 0  I0-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  I0O-APIC-level aic7xxx
19: 0 0 0 0 IO-APIC-level uhci_hcd
23: 0 0 0 0 I0-APIC-level uhci_hed
NMI : 102723410 116948412 0 0 Non-maskable interrupts
LOC: 665262103 665259524 665264914 665262848 Local interrupts
RES: 36855410 86489991 94417799 80848546  Rescheduling interrupts
CAL: 2072 2074 2186 2119  function call interrupts
TLB: 32804 28195 21833 37493  TLB shootdowns
TRM: 0 0 0 0  Thermal event interrupts
SPU: 0 0 0 0  Spurious interrupts
ERR: 0 0 0 0  Error interrupts
MIS: 0 0 0 0 APIC errata fixups

FFEY A FoH it RCIMIZIRQL7ZIZEIV B THNTVWET, IRQEZNSN-7-25, RCIM
DFENVIABEIRQUIDT 7 4 =T 4 + v AT %EKT Ilproc7 7 A VEELTY—/L K- Ttk
P AEN AT D ZEBFRET T, IRQDT 7 4 =7« ~ A7 I38HT DO 16HEEASCIE T,
ZOMEIZCPUDOE Y | « v AT IZHR>TWET, vAZRNIZEEINTZAE Y ME, Z0F|
VIAB DD DENY ABN—F U PLIREIN DD LLRWCPUE R LET, K4 BRESN
728y b ONLEEE D A SIS ATRE/R R FECPUDE B CT9, LA F D 2~ RiZCPULIC
IRQI7TDOCPUT 7 4 =T « AT ERELET,

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

IRQD 7= D “smp_affinity” 7 7 A i, /L— b « 2—F—=7=1FBIRQDE| Y A DE| Y £
N EFRRER/N— v a Y TT ANV R TA VAR L ENTNEZ EIZEEL TR
W, IRQT 7 4 =T 4 DD [proc” 7 A WMFER R FENi SN e Z & i3 5 e dIcii
HEDZ LB ARETT,

$ cat /proclirg/17/smp_affinity
00000002 user 00000002 actual

“user” TIRIMT-fEIX, IRQDCPUT 7 4 =T 4 DfedIlz—F—LVFEIhZEy b - <
2T THHZEITEBELTLE S, “actual” TIREN-EIE. 77E LZRWVCPUR L —/L R E
NIZCPUNRV AT INHELY BRI RRIZE LT 74 =7 4 720 F9, b La—HP—nv
—JL RCPU/FET— /L RCPUDTE /5 &1 T 7 4 =F 4 « S AV RBRE LS, v— K
CPUIXIRQDT 7 4 =T 4 « Y A7 IOV RPN T & 2D Z LITERLTLEE N, Z
i, b LEIVIARZLILTE HIRQDT 7 4 =T 4 + ¥ A7 OHITIET —/L FCPUDFIE L
RUITIUE, BIVIABNDS —v RENTZCPUITEI Y IABZ BT B 72T 7206 CTF, Z 0]
TlE, CPULITEIDIABZNS Y — IV RENETN, TOT 7 4 =T 4 + ¥ A7 |ZCPULEE TN
BV IABL DB EFFAI SN2 Z & 29728, CPULIXIRQL7ZMEE L £ 37,

WDAT v 7%, RCIMO Ty Y Y =BV IARIZISET D70 7T LNy — &
oty Y — b TOETEHRTLHZETT, VAT LIHNDOETa A EXCPUT 7 4 =T ¢ -
T RAIBEDfHTFonTWET, Ny TR T ANLCPUE YL RT ST
W, =V RENTZCPURITEELZCPUT 7 4 =T 4 + Y AT 207 uv RIZF MR
— LV RENT-Tuty P — ETETTLZLE2HFTLET,
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LLTEEADT 7 4 =T 4 « v AT DOHFITNL DD —/L RCPUNRTEIET B4, #
D7 RAIIEY—/V RCPUETORLETEIND I LITERELTIEIN,

UToa<wy Rk, 2—#F—7Fu /7 A “edge-handler” ZCPULLETY 74 A MESETHE
TTaZ L &mElLET,

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

777 ME Tmpadvisez o 7=~ A F 7 aty Pl 27> a TSN TN D
mpadvise(3)7 A4 77V « L—F U OO LIZE > THHEDCPUT 7 4 =T 4 RETE 5
ZLIEBLTLEE Y, run()a~r R el 9007 74 =T 4 %F 2 v 7 T5-0HIC
FIACExET,

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

“Bias” M TMHIZ, = —F—Il Lo THRESNTZ 7B EADCPUT 7 4 =T 4 DE Y k + =
27 ThDHZLITEELTLEEW, “actual” 28R$HIZ, f77E LARWVCPUR Y — /L RENT-
CPUN~ AT MBI BRONT-BICELTET 74 =T 4 0 ET, bLa—P =R —
RCPU/FET—/L RCPUDT K& ETeT 7 4 =T 4 + S AV #RE LA, > —/L RCPUIX
TaARADT 7 4 =T 4« AT PLROBRANTZIET ERD Z EITERLTLLEE N, &
I, b LB I LEF TTEAS O EADT 7 =T 4 « v A7 OFIZIEL—/L KCPU
DIEELRTHIE, Ny 7 7770 R FaaAnby—L RENZCPUIL Y vt X% T
THRETENGTY, ZOFITIE, CPULIINNY 7 7T 0 R Tateanhbir—/L RENE
TR, ZDT T4 =T 4 « v AZIEFCPULE TN T r T AOETEHF N INZZ & 2RT 7
¥». CPULIE “edge-handler” 71 27T A& FATLET,

75— =X NE B S FIE

PTFotrva Tk, UTOT 7=y 7 2o TRT 4 —~ ADH ERFIRER kR4 727
EEHALET,

o AFIVHNOTutADODN—Thuov s

o EUIRERYEIEE Y AT OFIH

o EIVRABLANNBIET VT o T3V I AR A PEER

o WMFEART ot ADRE

e Xy via T IEADHNE

o YEATIUDOTH

e NUMAT AT AZBWTTRZZAhba—H))L s AEY~O/NA R
o NAN—Z Ly FOEEF

o (KA T VAREEDIE]EE

AEYOR—Trku vy
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F—r—y RO R=D U 7 RA Y » ¥ 7% mlockall(2), mlockall_pid(2),
munlockall(2), munlockall_pid(2), mlock(2), munlock(2)Zft 5 Z L2 & v [ElkEd 5 2 &3
ARETT, TNHDV AT Aa— LYW AE I NDOT 2 ADRBT L ADETERIT
—HEry 7 BROTrry 7 THIEEFAILET, ZLbDA 2 —7 = — X XIEEEH
$41003.1b-1993I1Z #EfL L TN E T,



V7o AVERE

INHOEIT—MIEY, TR TEREL TORNS— AV ICHERE T Te ¥
7 &k, mlockall(2), mlockall_pid(2), munlockall(2), munlockall_pid(2), mlock(2),
munlock(2) AT L2 —/L & 5 IZIZCAP_IPC_LOCK 7 — B Y 7 ¢ ZFFA L Wit
X720 ¥ A, mlockall_pid(2IZ>WTik, MR LT v A02—H—IDRZ—4 > b
T ADa—Y—IDE —FH LRWEA, CAP_SYS_NICEZ—/SE U T ¢ LB L 72 5 AfE
HERHY ET, F— Y7 ¢ IZBT 52BN #IZ13% & pam_capability(8)man~<—<
EERL T TEEN,

AEV RO Y I TEHIVAT L - F—E R - a—LIT7aARHASASEOT FL A% Z o
v EEFT ey T5EE LTRET 20K L, runa<r RIZEIZ--lockAd 7> =
VickvihoT et AT RUAEREa vy 7 3T v a y 7 TOMERRIELET,
Bx e _X—Tma v 735 RAT Aa— )V EMHATAZHOOFIRX, *HET 2man~<X—T D H
TETHAINTWET, ~lockd 7 ¥ 3 Ui run()Oman—Y 0P TR S THET,

7u s T MEREDORE

RedHawk Linux 7 — % /VIZFHIERE A r P a— ) U 7RI LES — oF V. BHED
POSIXAZ P a—U 7 « RYI—TARF D a— L N7 at R T, ETFEOEIECS T
TARL—T 4T« VAT AL VBEENAEREINDIZ ETHD A,

POSIXUTNEA L« AP a—0 7 « R)—DIDZEVAFrYa—Y v 7 Ehk7n
T AT ICHRIELEDRETT (I TAEA b s AP a—) 7« BRI —LiX
SCHED_RR# L USCHED_FIFO : 215348 TR SN TWET), BB AD RSV a—
Vo Z « KU —%ZEHEF5IZi%, sched_setscheduler(2) & sched_setparam(2)d > 27
La—LEFIHATLZENARTY, 7ut 2A0OEEEL L@ (L ) BRI EICETS
BEDICZNHDY AT A3 — L AT 5121E,. CAP_SYS NICE, —/SE U F 1 255 T
WRITHIER RN Z LICEE LT ZEW(EIN 6D —F 2R+ 500 r— e
T A FIFZET 22 TOFERIL, ST man—T 2R LTI WN),

FECPULTEITHOHEEELEO 0 AT, HREDTOER « F 4 ANy F « LT
=L RVET, bL, HDHTEEANRCPULTEITLTNAMDO T Bt 2 L1 HIEVESE
EREVATOENTWDIHA, Zo7atR - T4 ARy F « LA T —IRWELED
T ANRFITICESTIREICEEBEINE T, Lo T, BT ntR - T 4 Ay TF - L
ATFU—HNELTHIOU EOL 7 ARGEETLEE. W OMDCPUILEFR LD
Y RAESHTLIEEHELET, HECPU~D T 1 ADEY (T FHEIZ OV T,
[CPU~ND Tt 2EN YT v/ g 28R LTLIIEEN,

TREADRATVa— Y U TFAETTRCHUA SN TWET, TR AOERELLETT 5
7= dDsched_setscheduleris X Usched_setparamy A7 A 2 — L OFIH FNEIZ OV T HEL
HENTWET,

BRIER] V) IAHALE DB ERE

LinuxiZ & 0 AL L~V THNZAT DN T W 2 B AE T 5 7= DICEI 0 iAo —F > Tl &b
WS OPDRAH=ALEFHR— R LTWET, T35 ZAEN DAL AT 25 72D D F DILEE
122 DEEN T £, BAIOEENTEI D AHR L~V TFEIT L, EVIARSE TAHEOR L 7
V7 4 INBRAEORLE L F9, 220 OKENIT 07T AL~V TEITT HIZOITEIE L
T, BVRARLASADLDHET VT 4 NV EYRRTHZ Lick Y, KErvar [4H
DIABDEE ] ORIICHIASN TS X2 AT AT X D BWE D SABISE R 21525
ZLENAREE A0 T,

B AL —F > D2FHOBENIH — R « T—F L IBES L, TANAL A+ RTAN—T
A ESNDE D AR EZBETHHIERE LRV ET, VAT AEBEEICH TSN EBE L
BN ABIIRE T D T —F ) « T —F L OBEELERET DO —F)b « Fa—=V
T e RT A= PNFEELET,
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UTNHEA Do XA HGRIE LT A Z LB L CUWAHCPULCTRITT D HE, BIE L 72|
VIABT—F) « T—F L ODBTEEZFRETD I ENAREL Y, BELEDL—Y—T 1
B ATRIE L2 BV AR —F L« T—F L LD B TICARREBRELZTIALET, Zhik
IDUTNEAL L TavADEDITENOT X —I=AT 4 v 7 AR 2 TRElIc LE
7

BN ABIBLODRIE, H—F) - T—F, I—F) + Fa—=T - RXTA—=2 T
FEZRERIZOVWTIEL, [T 2« RIA4R] BESH LTI I,

Bl a & 2DFKR

Txy=-+ A

2-22

YNFTuRR T TV = a TR, ZLORBIIREDH A7 2 FTT 50l n
TAZEZTHERDHY ET, VAT LAOISEMEDOLIO>OREEL, 1> vk AR[0 7 0
TRAEE TN TELEETT, DX 27 ~DU VL 2 EITTH-DIEHTE S
B O JTHEE, postwait()y AT Aa— L EEHAT LT, LAY — - a—REOHEH
P 7= izserver_block(2) & server_wakel(2)DOHgHE S RedHawk LinuxiZ THEfE X E 9,

IO OEREA T 2 HIEIFSEO P TR SN TWET,

AR/ ANIE

7TV = a YRR HCPUETHEEOFITA L Yy REITHEIND T KL AZERO—H
AT AYEAE. HHA Ly RICHBICHEH SN EHBI X )b, Zhlidiloxr y R
WHBICHE A SN AEHWI 20T )3, AlxFyr vz - T4 VIZREBEBSN TS AEYAIC
HWCHEI L TREBENRWI L E2HBETIZENEETY, bLi & jARCFY v
2 TAVIIRESNTWDASHE, ZNENOA Ly RIZLD i & j ~OBPM Thbh bk
WCZEDF v v o s T4 032O5OCPURMI THDOTZIZLE Z 2272, Fv v aEien
KFLET,

WIS DA Ly RPEBEICEBOELEWBIAE 0, jK)EEIHE. Al¥ryia - T4
Wik ZREBLELI ETDZENPDLALELVOTT, MLFyr vz T4 007 0k
DEE SN TODHE, 1)k OV aE ST 2RHI3 D DOEHAE TR R R T 72
LICHIH e S 720 £

BHZER T2 77U r—a VITERDHIRKNH D, BEHIOY A X2 AT ADF ¥ v
a2 YA XEWRT D HEEHEMET L ENEEE 2D 9, X, BF1531.2Mbyted A
FUESLBELTDIDIZVAT LANTE>T-1IMbyteD ¥ v v o =2 T 2854, v v al
TREBICFATINDEINEFOZ L OFEESD Z L, BEAEMEIIMD EOZH s % v
v a OFIANGEEIZFIILET, ZOHRAEOME—OMRIKIZ, IV RERFryy ok
FEOV AT LEAT D, L0 /NESRESZFERACE D X CES AT LTI X
LEFHRFTHZETT,

SRDFREDY AT L(X86T —FT 7 F ¥ WINUMAL AT L ThH D Z EICHEELTFE,
NUMAY 27 A EOCPUIX 7 NV —7IZmk S, &7 —7 1W< OO GEH ., HExF ¥ v v
aya—Hhn - AEUPFIAFARERD ET, T4 PF v v aWNICELS AT Y DO
ERH DLW, AT VBREREENOR LT X —I=AT 4 v 7 aRiE L 72D X O IR~
NUMA/ — K « 7 L—7DOCPULTRKEDT — X 2IFTHLEOFETAL Y FLIATEND
ZLEMERT A ENEELD ET,

H 9 —DDONUMAY AT ADOEHEZFEIX, FNUMA Y — RIZi@HE 2 — A VIO R 2R - T
WBHEWH ZETE, EANCT AT L TS ABIZIE, T4 A7, CDIDVDRT A 7,
Xy hU—27 « B— F)IIFFEDONUMA ) — Rz L Clide—r & 7220 . flidONUMA ) —
FOCPUETIEITLTCWD ALy RIZH LTIEVE—h R0 E9,



V7o AVERE

E%®yx%A LoTIE, EFONUMA/ — R&E EDIOTANA A LB S0 %2 ET S
7= MHLET, TAAZEEFOICHERTAAL Y KiZ, T4 A7 carbr—J1C
E#éMMA/—%W@@ut CBWTEEN T+ —~F A TEITENDZ L R0 7,
Xy =7 ZEFRICERT I ALY i, Xy hU—2 « a3 br—J 2B T HNUMA
J— RNOCPULIZBWTRE R A=~V ATETINDHZ L LRV ET,

VAT LEBNEZIIHEET 2, FONUMA — RBAN—= R =7 LD EDT A AR
LTWANEEFETAZLIFEBEL R ET, BREROLOT TV r—ra ol V) —A0fE
AL HET s b EEBE LRV ET, flzE, T4 A7 L3y NU—T EBEPIIC
FRTAT7T 7V r— a2 L TCVWAEES, "7+ —< o A&t d 57010 %y b
U—y arvia—3LF A7 a2 bun—70OWGIZETHNUMA — K& fFon— K
T ERIRLET,

WEAEY DT

WEL A £ VU iTletc/grub2.cfg7 7 A VND I~ BT A4 VBIBOFATHZ LIk 7RI
Z L WHERETT,

ZOEATOENY YT, m—H) - THAAL ZATYUEL 72 HDMAN Y 7 7 £ 7213 PCl-to-
VMET # 72 DX 57t D% N L TiHawKD A EVIZ~ v B 7 SRR A hDOT A
KT D Z ENRAFHETT, TUTEMNRBIBAEY - Tabr—va U RIET 5 R—
/ Takr—alrDT X AWERERNT — 2 B ERAET DO AT S 2 L3
ETT, THITKRERTFT—ZRIDOF v v a@R—E —EULICTH L TT AU yr—a

V@ﬁ%%ﬁké@\Eﬁbtfmtx@%ﬁmi5%ﬁ%%@$*ﬁ%ﬁ%Li#o

grub.cfgZ7 7 A VINTDRAEY DHAHZ L« = B TIZE > T, RAMDO TR S 7z Xk %
MR+ 25 Z L NATRE T, System VOshmop () DMEFEITMHEAE Y O Z DRIF~D T 7 & %
AT 5 Z LR ATEETY, shmceonfig(l), shmbind(2), shmop(Q)D&EAEREIZ Z D A E VU X
WOERB LT & v FICFIHT 5 Z LR ARETT,

K FTRE2 ERAMO B X LA T IR &L 912 IprocliomemDOWNEZFTARD Z LIZX VRS Z
L BARETT,

$ cat /proc/iomem

00000000-0009ffff : System RAM
00000000—-00000000 : Crash kernel
000a0000-000bffff : Video RAM area
000c0000-000cefff : Video ROM
000d0800-000d3fff : Adapter ROM
000f0000-000fffff : System ROM
00100000-7fe8abff : System RAM
00100000—-004f58a5 : Kernel code
004f58a6-00698577 : Kernel data
Tfe8ac00-7fe8cbff : ACPI Non-volatile Storage
7fe8cc00-7fe8ebff : ACPI Tables
Tfe8ecO0-Tfffffff : reserved

(DY T ANEUOEBRITAIERL TWET)

“System RAM” & 5lif S 7T, FI0 T ATRe e B A E Y 2R L TV ET,
WHERAMZ T #9271 %9 Sletc/grub2.cfg Dl & 168 TLUL FIZ R L E 9 (1085 T

OFNIZIHE ET) . grubcfgilEESNTZa~ 2 Flid, AF®Y - = v VU7 %21ERT 57
DITEBEHC S FE T,
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“memmap=exactmap” = k UITIEFE/BIOS~ v IRfEH SN Z L2 BELET,

B OZU N VIFEEEERTIEOICEELET, oavr FoERL,
memmap=size<op>address

<op>DIGFTIZ T AT ARAMIT ‘@’ THIIE ‘. ACPIE # ZfE L £, RedHawk 71235

WS TPREEL RV $9 0T, VEEERETEINY AT vy va) B LT N\$) & LT
TEW,

PITFofITix. TEIGOT KL XXV FIz32MBE T LE T,

default=0

timeout=10

splashimage=(hd0,0)/grub/ccur_xpm.gz

title RedHawk Linux 6.3.3 (Trace=Yes, Debug=No)
root (hd0,0)
kernel /vmlinuz-3.5.7-RedHawk-6.3.3-trace ro root=/dev/sda2 vmalloc=256M \
memmap=exactmap \
memmap=0xa0000@0x0 \
memmap=0x3dF00000@0x100000 \
memmap=0x2000000\$0x3e000000 \
memmap=0x3Fe8ac00@0x40000000 \
memmap=0x2000#0x7fe8cc00

grub=x~ > R{7132048bytel IR SN2 Z L ITHERTALENH Y 9, grubz~< 2 RIT~D
INT A —=FBINEZ OFIRZ#Z THHEIWITER A,

FEo= 2 Y iImemexact(l)=—7 1 U7 1 o TH&E L. ED#%letc/grub2.cfga~
RfT~a v —3E 73, memexactiZa~ K« A7 a VZME L, /procliomemDNE S
LLEa~vr RITCHRESNE 7 7 A VLU Tl 2 A€ PHa~y FEFETLET,

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

memmap=exactmap memmap=0xa0000@0 memmap=0x3dFO0000@0x100000 memmap=0xa0000@0
memmap=0x3dF00000@0x100000 memmap=0x2000000\$0x3e000000
memmap=0x3Fe8ac00@0x40000000 memmap=0x2000#0x7fe8cc00

T g
-X 16 CcCOH N EEELET
-M o ) BEFESILET
-S TRV A REEELET
-U FRIOELRERELET

ZOFEBDOTHIL. /procliomemN D “System RAM” THERTE % A% U OFE, 7v>Hh —
FIDT R AEE L THRWRVERICESZ &N FRETY, “Adapter ROM”,  “System

ROM”, “ACP”, “reserved” OFMHEIKIZ, oD a~vr REflio TH~y 7L TUIWTE
A, memexact(l)id/prociiomemB LN~y RITA 7V a U THAOLNTEHNRICHEL T
FTHIT DD e fEig ROV E T,

CAUTION
by Y OFTIAE LREIC TR S 7 58 (1. System

RAMZBE)DEHED L 5 72 =T —I%, I—/VORBICEmMmNRT T —
DFRKE L2 D FREMERH Y T,



V7o AVERE

LIFOFNTI0ER DT RV AZER LET, Ziud Lo 1615 OB & [F— OFERE TR — D

fREECET,

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

PUFE, fRl0dEso = MU MBI &7z grub.cfg” 7 A /VIZAEY LE T,
defaul t=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

LU R OGN TR E2FATT %O AT Ol T, [TH1%] © “reserved” & itk
7z 0x3e000000 D FEIK 1T HT 7212 T S 472 32MB O FEIK T,

FHIA1D Iprocliomem F#IH% D Iprocliomem

00000000-0009f £ T -

00000000-00000000 :

000a0000-000bffff :
000c0000-000cefff :
000d0800-000d3£fff :
000£0000-000f £ LS -
00100000-7fe8abff :

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

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

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

reserved

00000000-0009f £ ff :

00000000-00000000 :

00020000—-000bffff :
000c0000-000cefff
000d0800-000d3fff
000£0000-000f £ fff
00100000-3dffffff

00100000-004£58ab :
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

(2D v 7 L b VORI LT £ )

WOENL, x86_643 AT A FDAGBEIBZ 520D U AT A AE VEBOM TAE Y fEE % F

KT D720
FUTICRLET,

lZgrub.cfgORICRET Ha~r RE@B LES, THRRTO/prociomemd )

X86_ 64T AT AIZEVT “mm” X “memmap” DBIL T “ex” I “exactmap” PB4 THD Z

LITHEE LT ES N,

mm=ex \

mm=0x9fc00@0x0 \
mm=0x400@0x9fc00 \
mm=0x20000$0xe0000 \
mm=0xcfef0000@0x100000 \
mm=0x10000#0xcfFF0000 \
mm=0x840000\$0xff7c0000 \

INEDEWHIA TR Y T ZFRET D DI TRz
FTOIHEMT 2 LERH Y 97,
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mm=512M@0x100000000 \
mm=512M$4608M \
mm=1G@5G

LIF 3 B OB F#) 2 FATT DRIE D A E U O T,

S 7= 0x0000000120000000 O FEIRILHT 7212 T4 I 7= fElk T,

(591 O “reserved” &

Ul

fWRuN

THIRTD/procliomem

THI% Dlprocliomem

0000000000000000-000000000009fbff : System RAM 0000000000000000-000000000009fbff : System RAM
000000000009fc00-000000000009f fff : reserved 000000000009£c00-000000000009ffff : System RAM
00000000000a0000-00000000000bffff : Video RAM area 00000000000a0000-00000000000bf£ff : Video RAM area
00000000000c0000-00000000000c7fff : Video ROM 00000000000c0000-00000000000c7£ff : Video ROM
00000000000c8000-00000000000cbfff : Adapter ROM 00000000000c8000-00000000000cbfff : Adapter ROM
00000000000£0000-00000000000fffff : System ROM 00000000000£0000-00000000000££fff : System ROM
0000000000100000-00000000d7feffff : System RAM 0000000000100000-00000000cffeffff : System RAM

0000000000100000-00000000005¢9521 -
00000000005c¢9522-0000000000954137 :

00000000d7££0000-00000000d7ffefff :

Kernel code
Kernel data
ACPI Tables

0000000000100000-00000000005¢9521 :
00000000005¢9522-0000000000954137 :
00000000cf££0000-00000000cfEEEEFE -

Kernel code
Kernel data
ACPI Tables

00000000d7£££000-00000000d7fffff : ACPI Non-volatile 00000000££7c0000-00000000f £ £EEff © reserved
Storage 0000000100000000-00000001 LE££Efff @ System RAM
00000000££7c0000-00000000f £ £ Fff © reserved 0000000120000000-00000001 3£ £ £ff : reserved
0000000100000000-00000001 7££££fff @ System RAM 0000000140000000-00000001 7££ £ @ System RAM

(2D 2T B OHEIAEIR LT E )

shmconfig(1) £ 7zidshmbind(2iIX THIFE AW EEA T VITNS—T v a VEAERT D72 DITfE
&N £+, System VoIg 2 £ Y #Eshmop(2)3T 7 & AfERZ LT T 7 ) r— 3 v

TEEHT 5 Z LA AIRE T,

LT OHIEmELT K L A0x3e00000012 7 7 & AHil[R7e LI L 166020 F—% £ - 7-32MBD
SystemVAEY « N—F 1 g VEERLET,

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

Zoa=wy NFAEAED N=T 12 a Vv OFEREBEET 572012

THEWER A, 2O TIIE B ESNT-66020F — &1 5 L FFIC, F—L LT
/dev/MyDevice® & 9 72 R A& L C, ftok(R)DHEREZ K > CT X v F D702 H F—
ERHILET T = a CEFRILET,

fetc/rc.local ~F% & L

PIFDa— ROWFIZEICHA AEY « X—F 4 2 a VEERT HDIEHT5 28 b

THECT

paddr = 0x3e000000 ;

shmkey = ftok( pathname ) ;

shmid = shmget ( shmkey, sizeof ( <shared_region> ) ,
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SHM_R | SHM_W | IPC_CREAT) ;
shmstat = shmbind ( shmid , paddr ) ;
pstart = shmat ( shmid , NULL , SHM_RND ) ;

VAT ALEOIFGAEY - BT AL ME ipes@@) (m ATV ay) BfioT, b LLIE
Iproc/sysvipc/shm~” 7 A L &B L TR S Z LR ET,

# cat /proc/sysvipc/shm

key shmid perms size cpid 1pid nattch wuid gid cuid cgid
atime dtime ctime physaddr
6602 0 777 33554432 4349 0 0 0 0 0 0
0 0 1153750799  3e000000
# ipcs -m
****** Shared Memory Segments ————————
key shmid owner perms bytes nattch status
0x000019ca 0 root 777 33554432 0

TN ORER—TF 4 U T ¢ OFIFIZET B EEM A HERIC OV TR, man— Y F 77 113
EERLTLEE0,

NUMA/ — R~DXXL VT 4 v T

iHawk Opterons 27 A M X 9 72Non-Uniform Memory Access (NUMA)D > 27 A ETliE, &
DY AT LI O AT Y fHHEA~OT 7 & AR #H220 £9°, NUMAY AT A LD
AEVIE — RIZoT o, /— RiZ AT UHERENUMA Y — RO A€ Y 8l & [ CPEEN
A PIZHFET HRTOCPUTER ESNET, bLIDX AT DU RAT A ETIITHOT s
Z ABNUMAKHIGE TRWGE, I E 7T 5 Z Lk EEA,

T 74K T, X=URF (T T T LRFETENT)a— B ACPUILTHEET D/ — K HHED
BN ETR, ¥ A7 FEF 27 NOETERIIHREOT ¥ — I = XA LFHIfOT-DIC
BEED ) — FinbO—VH) T 2BET 5 2 ENAEETT, NUMAIZEET 2% #3105
EBRL T 7EE0,

77 v RKOpteronv’ 2T LADIOARAV—TF > k

77 v KOopteronst i< /v F 7ok v « VAT AZBWTC, &7 aky i et vy
EET 2= R AEY « N7 EFoTVET, VAT ARNOETOATY T
HyperTransport™ %/ L CEDOCPUMNS &7 7 ¥ AT 5 Z ENFHETT RN, Fut v HIcERE
LI AEVIFZEOT 2y ETEHEL TWHETAL Y RICEHEOT 7 7 ARER 2 124E L
F¥, ZOLAT U MER2-TIZERLET,
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X2-7 77 v FOpteron®DI/ORNV—F v bk « LA T b

Hyper Transport
Mode 2 M Node 3

MNode 0 M Node 1

'O Hub PCI Tunnel
(Disk) (RCIM)

opterons 25 L TONOT /A Z~DT 7 2 b RERICEERAEMTIEH Y A, 1/0
Hub & PCI Tunnelix, v A7 ANOFEE / — RICHERFE L TWET, X2-70H TI/O Hub 1XNode
OlZHE#2 L. PCI Tunnel 1ZNode 1 12856 L TV ET, BRICBWN T 27T MEENTZIOD
BEfX, 707 T 2L LIZIN0E BT L TWD T 1 7T WNT /8 ZINEIET DO/ A ~HEfi
L=/ —FETEFTLTCWDE, ENSEVTH—I=AT v/ THDHIEETLEL
72o VWOMEREIZKIT 2 ZOFEIL, IO 7 0T ANIN0OFEITFFEa — v AT Y EfE4 34T
HTH DT, HyperTransporttl EHEEIC LV BEAT 5 & SITHRCANY B E T,

L, TV = a T A I =AT 4wy T a7 7 MuI0EERT D5A
FOXEHRN0OEFATLTWBEDT 1 7T ME, T8 ANFEET B0 ACHE LTV 1
o ETCETRE I RGNV EEBERLET,

WO7' U v ITHEE T2/ — RV AT AN E R Z 2L, b LIEFERTSZ LI
FOBELNICT D Z ENFRETT,

INANRN—=R VT 4 v T DR
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INAR=ZA LT 4 7%, iHawk 8603 A T A dIntel Pentium Xeon> & & v ¥ DRERE T,
I oHmBE Tt o TT S = ay s VT R =T OBEKAL v RORKEFEITE
AREICLET, T ey oFETY V-2 —KELEGT D LRKICE T ok v Ei22
DOOREERREEEZE S LI X o THEBRLET,



Y T APEBE

COMEREEIT T 0 7T AETIEA Ly ROWRNEBH L, 4TV ¥ — 21X (Add, Multiply,
LoadZEDWEEATH 7 uk v ¥ Eoa=y MZRD ET, N A= Ly R ZPBCPUD2
DO & OEEREIX,  “TRE” CPUL LTHEZ 5 Z LBNAMRETY, “SiblingCPU” W19 &
X, F—#FLCPU_LICIFAET B Lkt OFRFICPU & 1XBIDOCPUE R L 77,

ALy KRR a—U v 7T ENERE, A —F 4 7 « VAT ATI1->OYHECPU L D2
DOFMECPUE BT bl 7 vt vy ¥O L 5 I ET, psl)d L <IiEshield1)D & 9
oawy FIZ&HmPICPUZTAI L9, T~ A F7aty Ity 7 b7 =7 HMEnkK
DHPACPUL TIEERTICIATT D Z L WREIC L E T, A 3= Ly FESfIZ2fE B oW
H7ut Y E2BNTEZEICLVELNIERLAVOESVEML LRN—T7, WD
MORF<—7 « T2 MIAHNT 7V r—2 9 V30%IiF EOMREREMEARBRCTE L Z L&
RLTWET, UTAEA L T TV r—va il osTnARN—ALby T 4 v 7 &FIHT
HEBEOBIETIERIT HEESNACPURERL 7 a 28R LT &,

2O DFHECPUE FF D1 > OWBECPUITTFEITY VY — A E W RMIRAHA TE 2720, NA /83—
VT 4 Y T K DHERREMARAELET, A=y FCPULDIEHRR 2T a /5
LADETHIZENT, Fy 7 EOETY V—RIL L OEEATIFFDL CTlEATHNET, 220
MRHEICPUMNZEATY V=2 —XEHAF L TN B2, 2EHDORBECPULTEITLTWVWA AL
RIZ12DA Ly RIEFRETHTEATHDIMDOY V—R %5 Z LB HkRET, B2,
1ODFHHICPUNKE T AZDICAT Y BT 2 v F 2> TEIELTWARE, 20y 7 ) v
TIEMBA N — 2B LET D ENARETT, 7t oV AT OHENRELEL
LW, 7y T AT DLOT —FIREE RO Z LITKERS O 2 EC7 THE
MWRH Y E£T, /o T, BEDEINT 7V r—a DDA RN—=A L vT 4 T13E
LWWEREA B2 SRR L £, o lESER oML, tholnE & o — R % 47 Hh O EEE/)s
BREREZFZTT A1 o0mE T ey 9, Fy 7 EORRLZ T ak vy EfTa2=y b E
FIHT 5720, 206 OEFIXTINZFETINET,

NANR=AL T 4 TET AT ALy ROEEAMIIH L TEE mEHE T LM T 5 —
e VTNANEA L T TV r—2a e oTHEERDFREERSH D 9, ZHIEAL Y
RETOT X —I = A NIHKTHHEBLHHDOTT, NA/3—A Ly RCPUIFRIA L v R
=Ko TWHTukyYyOERTa=y NEET L0, NA/3—A Ly RCPULET
ALy REFITLEE X Ta=y FPAFBPO) V—AL~ULTHEALE T, NA /38—
ALy REORBEREO T o ANMBOFETEMHEHL Lz & 2IZE T2=y MNIFIZFIH
HRETIEZR WD, NARX—AL vy FEOa—FK -« &7 X MOFITICHEREMIZIENA
N—Z Ly RCPU L L FRICTRITE R A,

WHIN DT NEA LT TV r—arOFdElE. 77V 75— g ilE o T 8—A L
T AT INERNHDDONE I DEHELRTERD EEA, FAT BN /N—A L v
RCPU ETIFFIEITT 2 Z &3, ERMICEITT A L L LCT 7 r— a v OFIRE
ERDTLIIN? B LZEI ROTHE, BREIFINA/—ALy FETEITTHZ LI
K OVEELREEREA Ly ROFTHEICENRS BVWDOV v =% b0 T 05T 5
7-OWZHIET S Z &EMNAJEETT,

BRTEDLY X —DLYUIT TV r—a AAZRWIEFELET, b LA /R—A Ly
T4 I BNRRTERBRCTERNWS X —BEVTNANIAL - TT IV r—vailblzo 78
B, BB LEZZ 7 Fcpu(l)a~=r FIZL VL7 U U FCPUR X 7 L REE(T A RILIRTE)IC
L7223 =V RCPULTEITSNRTNIERD £ A, CPUEZ X T REEIZ LTZV AT L OH)
EAETKRLET, HEOT kv FMEI VAR, & v REGETXcpu(l)Oman<—
PEZBRLTLEESWOCPU LT ENFIT D Z S IEZE LTS EHA, b LK
EThNE, "AN—RAL v F 4 U IRV AT AR TENCT 5 2 ENAHETT, FEMi
[V RT AR B2 arZ2BRLTIES N,
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VAT LERK

INANR=AL T 4 T HERITI VAT ADE T ok vy N TUFLEEZRMET S Z Licky
vV FTut U T EHVWETE, TaTb LIIvAF ey FICEEEDLI LD
Tl EFHA, VAT ATFHTRER2OOMECPURH > TH, RILEDIFATY V—R %
HHELEEETTE, - T, EHOETY V—2—XEHAT Db 91o0WE T ot vV D
HREOFIAUL, LV RERMREL NV ERMETZ LT, ZNWET X —I=AT vV 7
FATRRE A ST 5720 — )V NRCPUEFIAT 57 7V r—va s b > TR AR &
e ET,

IR U7z K9 ICKFmBICPUILE A& IRIE— AR LET, 2O 7 U ZCPUIZL -
THEINTORWEEREBITAL A X flf|L R Y @ET v 7T~ 7 )VE D AL
a2 hE—F(APIC)L Y AZ WL DOMPDVYT Y« AT —H A« LU AKX (MSR) THERK SV
T BT ety hiEFr vy oo, FETamy b ST fiffiey s S2O XS
M o LEOFREDY VY —REHEGLET, FnBlT nt vy HiIENZENOE DAL
ar br—7H LAFAPICE R o TWET, NAN—RA LT 4 VI REMTH L0858 T
B2 0NIERR < . FREDOFRBECPUICAE T 2 EI V IAZ L E OFRBICPUI I CHLBE S U E
D

UTFOHEE I ANAR—=RA Ly ROR AN Y 2T ARRICHEEZ RIEFLET,
o VAT Al Intel Pentium Xeon” Bt v 3K SILTWA MR H D £,

o W —F/UHERKGUI LD TProcessor Type and Features] (22— « Fa—=2 7 -
NRT A =4 X86_HTHBEL TNAN—RAL T 4 T 2HMNCTHRETRITIERY £
Bhe NAN—AL T 4 713 T X TDRedHawk x86 647 LT 7 7 A > « I —F /LTl
HEMTEE > TWET,

e NANR—=AVL T 4 T RAATLHDICBIOSTERNCTALEND Y £, LEIILSL
TBIOSOBREIEHT 2/~ R =7 O&RESH L T EE0,

A=AV T 47, VTV I CPUE L T REBICT D72 Depu(l) 2~ > K&
S CCPUMRICIEZNZ 35 Z LR AIRETT, ahfilZcpu(Q)Pman~<— T 2SR L TS Z &0,

NANR=AVL T 4 VT EFHTHDHHEE, top)Rerun(L)d L 5 7 a~ 2 Nk, LIRNCHEE
LImAR—=Z LT ¢ 7 &Y R— bk LTV RedHawk Linux Release 1.3 % Y gijoo/A—3
a VMEMEL TWD U AT ADCPUBDAE LR — F 52 LITIEBELTLEEN, VAT A
BIRTNANAR=ZAVL T 4V TNE > TNWD & X REICPUDEITMHCPUD L & &
L7 FET,

HEIE I N A CPUKSRR

2-30

A=A L T TEMIIAH T T Ar— g A HERE Lo RTREMEARHE L 4, L
2L, CPUY Y — A1 DWHCPUZ HEICPUR THA SN TV AR TH 2120, Hix s
TV = a VORBIEINT <V ADRERNR R b0 ET, XTSI S
— g VT H == RAT 4 v I RFETRREVE LT D) TOVE A BBEEND DRI
WCIFED ET, /o T, Il e tEREZ BT T 25 72 DI A 7eCPUR L CT 7Y r—a v
OMERET A METHIENETHLEEIZZV ET, FlxiE, LMD 7 U 7 CPULTIE
FNZFATAIRE/R2 DD X A BIFAET H356. WD 7Y » ZCPUZ Ml - TIHFNZEILH D
B 2D ZFATT DO BERIERICH LTI 7Y v CPUDLSEZ T RBIC L TEND
DY AY it CIEITT B DITMERIFRZ LT L T EE N, N =R v T ¢
YKo TRt EN B 2 =— 7 RUSIMBLOEAMEEZ Z N 520D X A7 N EHLNE N E D
NEHWTEHTLE I,
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DITFIE, UTAEA L - TFYr—3 3 DDA 73—Z Ly RCPUZETeSMPY 25
LEERT D HEERRBRLET, INOOY P ITiT. Bix ettt 2 -7 70 o —
Va Al o THREIERT I b LWERICET 2 e FREERTWET,

EHR 72—V FKCPUET IV

ZOETIVE, TS T AETICBNCT X I =X L2 IEFICH LS ERTET 7Y r—
Va ICRATESLTLL Y, YL RCPUIL, TNHDORED X A7 IR BT X —I =R
T4 v 7 REBE AR L 35—/ RCPUIZBET B 3EMR ERICHOWTIE T — T g v
TYUTNEA 2MERERB LT DL 273 a v 28R LTLEEN), —/L RCPUDT ¥
— I =R LERKRBICTHTDICHHCPULEDNA R—2A L T ¢ U 3B L ET, 2
NiZcpu()z~> FaHisTY—/L KCPUD T T U v V#BICPUL # 7 L IREBICT A Z L T
sETLET,

FEAER) 72— L RCPUE T /LT, FE—/L RCPUIINA N—R L v T 4 v ZI3EZhOREE
T9, RN ANR—=R LT 4 3LV £ DCPUY VY —AEFIHEND Z & &7
THIZD, ZNHDOCPUIEIEY U T 4 BV fEEARICER SN E T,

2ODMECPUMA D DFGHEICPU(ZHi DY AT A FOEHER) 72 3 — /L KCPUE T /L % [X]2-81Z X
ARLET, ZOFOFTIE, CPUSIZF 7 L RHE L 72 D CPUITHEI D iAA, TR ~A X
=AU YT 4T DL RENTWET, @EEEEIVIAL L ZDOEIVIALZIZINET D
Tu s AT, BOIARIIH L TEREDT X —I=AT 4 v 7 IRINE =T 572 HCPUIZE Y

(NI
X2-8 EH#EH 72—V FCPUEF IV
CPU 1 Unshielded CPU
CPUOD CPU 2
Shielded CPU

Down CPU -

IO AERET D 3w R,

$ shield -a 2
$ cpu-d3

B YIABLERBE LT —NVTF 4 T

ZDEFETIIHERER 72—/ RCPUET MZIEFIZEITWET, LirL, ZOFr—ATET
SRTOFRMECPUIFEH SN THED | 12X U RETIEH Y A, EHERNR T —/L FCPU
EFAD LS ICHECPUDLI>DESIT— LV RERTWET, LaL, —/ RCPUDT T
Vo7 %A RBIZTDHIELVL LA, ZNLHDOCPUE Y — L RLTTH¥—I=RAT ¢
v 7B AR E EERT D@ ELER VAR EZLET 5 - OICEEIEET, ZhidY
ot 2 EENYIABNS YT Y ICPUE Y —/L R L, BIZEDY T ) 7 CPU~FEDEY
IABDCPUT 7 4 =T 4 ZRETDHZLIZEVETLET,
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B ABEGHE LTS — T 4 v T R R2-9CKR L E T,
Figure 2-9 BIVALEZRBEL = —NT 4 7

v

CPU 1 CPU 3 Unshielded CPU
CPUD CPU 2

Shielded CPU

High Priority Interrupt ¥

o7 7a—F ORI, (CPUSLETEMET 2)HIV AL —F L &7 Y 7 CPU LD EE
FEEH A7 (CPU2ETEWET DEIVIARFFL T B 7T K)YDFEIT & ORI TEEN /2D S OB AL
FRARAET 2 2 L T, BlVIALIL—F NRCPUSETEIITL CWAME—Da—RH B 720
ZOFENYIAHN—F ATBELLF ¥ v ¥ 2 (BRI, 20— FEdy v a0
W E - T, Bl iABNL—F ATk Ul 70 EATRFR 242t L £ 5, T 0HIViAH L —F
1237V U 7CPULDEI Y IAHFFL X A7 i 2§l 7 at vy P EEID AL EZEEFETD
VERHDHTD, NSRREE D Z 8T 9, ZORDRA— =~y RiZ2u R
T,

BV IABFEEC X D — T 4 T ORAICE DY 5 —2OETERIRIL, T /31 ADIOA
N—""y Ml L&EsZ L TY, ?N4x®ﬂ0@&m@_wuﬁ$ALfmét .z

DEN IAFITIOBAENTE T LIz & ZITHL Tﬁ%?ﬁﬁﬁﬂ DHREIZET LET, ZaudEiasn
—F U BRNEE IR DIOEEDBIfE Z FIREIC L. £ BW/OA L —T v F &Rt L £,

NANR—ZAVLy ROY—NTF 4 v
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Z OWERRITAERE) 72 o — L RCPUET VL L ITRIONY =—2 3 T, ZO7r—ATiE, —
SO T Y TCPUNRYE 9 —FHDT 7Y o FCPUNEHF DX A7 DETEH AT SN TWVDHIR
BETy— L REnNTWET, =L RCPUIELH 9 —H D7 Y > FCPULOEMERIIZ L -
TTFH == RN E2£4, $1-—F5H T, ZOBMNMIEIT AV r—arBning
< OYBICPUDOCPUNRY —%FIHT 2 Z ERFRETHHZ LT, "M/ —AL vy KD —
VT g v THERR R XI2-1012 KR L E T,
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K2-10 NA/R—R VL y KOY—VTF 4 v

CPU1 CPU3 Tnshielded CFT I:l

CPUOD CPU2
Shielded CPT I:l

High Priority Interrupt ‘*

ZOY T VTIE, CPU3E Y —/L RS, EBEEOEIVAKR L ZDEIVIARIIGET 5T
mﬁ?AﬁH@%ﬁ%%ﬁwai#;Cmmmv~wkénfm@mkwKﬁﬁ®ﬂﬁﬁﬁ
BB, DFEVREDH R —REFATT DD SN TWET, f)m/fyay%%b
IAFT vy 7 INEZNDORE, CPU3 ETHEITHORELEEI D IALRS A 7 IZITHEN /2N

B, CPU2LETEMET 24 A7 ITEEH VAR ER B~ EBE 5252 L1 3HV FHA, L
ML, FyTDY Y=L UL TIHCPUR L TOEITOF X — I = XA LT B L 5.2 D84
DFIELET, TORBOEASWIT U r— a0 &T%W?Liio

FE/NERERE | BEEEO®E

ZOWRIET 7Y r—va VR RICERNIGRHEEZETT AN 00T e 7 AB LW
BHENEE 2 FATT 0L OO 7B 7T Ao TW\WD & X ICHAT D Z LAk

T, NAR=R Ly RCPUDT T DL TV o TIIRFED X AT B FITTHDIEH SN E
T, BN AERN LT 0 7T L0150 7 Y o ZCPUICEY 1T, FICEEHE 2%
TT270 T85O L 7V 7CPUIZEIY MiT T, Z OMEROENSITFEID
BORHAE E PR BE IR 25T v 7OV V=R EFHTHZ LT, ZUITF v T LT
ORI FRERIFNLE TH D72, NA /=R Ly RSB Z 3 IEHT 5 2 &0
FREE D ET, 2T F AL « A4 v FRTEE/NEA L VA X D Save/Restore 2372 N7
O, BEHA I T 2FATTHCPULEDT T r—aidar 7 XA b« A4 v TR E
WIZRZ AT LITEETRETT,

XETF—F Fyrvia

CORRULT 7V r— 3 VNEEEREEERL T ) r—3 3 VORHIFRIAT 5 2 L3RR
T, SV 5L, 10T o AEEE)TL D ﬁ@7m?x¢ﬁ%@#6£éﬂt7%
HXTEMELCWET, 2O —ATIL, EEFELHEBEEDOEAL Y RidNng /=21y R
CPUD LD U TIZE 0B HEERHY T, 2007V IVCPURT —H « v via
AT LD, AEET DR AL > TAEESNDI T — X ITHEE o ANEEE X A
IMBWESINTET —HET IV ALELEEZIZT—H « v v aWNICBE > TV D AHeErEN
%DiTo:@iﬁﬁkﬁ»ﬁWyﬁtw%ﬂﬁfé:&@EE%&%%%Q%&Xﬁﬁﬁ
ﬁl WCFEATT A EEFRRICZL, FENOLOMTEINDET —4 i%zﬁl@!’];ﬁﬁﬂ’r?/“/

- ATV EN Lf@éhi?o_niﬂ4ﬂ~xv/hﬂiﬂkﬁ%ﬂmfét |\ E
t% ERRMELUET,

HH1OD ZDOETIIVOBTEH 2FIEZ, ~A/3—ZALy RCPULD1>DT 7 Y o Z7'CPU

FOFuRADEDICE ) —2ODY T Y L FCPUTEITTOF kA TELNLTF—4 - %
Yo aDPIIT—HET ) T2 FTHI LT,
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Y= Rea=rugyy

ZOERIFIANAN—AL Y R« =T 4 U ITEROLIO>ONRY) ©— 5 T, ME—OEFEND
X, SMPY A7 LNO—20WE 7wy Ly b LA, 2=7nk v Z Ol zE
ALTWAZ ETd, WE AT VICTHIE2O0BICPUNRES ENTVWATED, =7ty
PIIBE T — IV RCPUEED T-OIIEHAT 5 Z EMARETT, 2O —ATiE, CPUDLIS%
=V ROFREL T, —FHMOCPUIETNy 7 7T vy R Z LT B0 ALET,
ZDHATDY—) RCPUDT ¥ — I =X AL, B2 HWECPUTOCPUL —/LT 1 7 OF|
FAIFEHEETIEH Y FHADR, =L FENTWRWEDIZHLHCEL 2D 7,

A& U R RARAR D[]8

AT DYV AT APNEGIHEATY) 2HEH L 0D 2 L E2MER LT 72X, Concurrent
Real-TimeD U 7L A AMEFEIL, VT NEA L T 7V r—2a U BRIHAT B0 15057
RAMPHEH EN TV DL VAT ARIEL R ENTWDL Z L EFiHEE LET, AEY B2
VURIL T, VAT 205N E X VMEICL, @R AT LAOFIEHERT 572012V
TINEADLDT v RTAEBEEICT A LLER A, Linux IZAEUBRET DR, M
VEBIZAEY 2T 270D TT 570822 R LT, o atv 22 E#T 52
LNHRRIC 72D £,

A&V OfFEARIIE /proc/meminfo, free(1), vmstat(8)IZE £ B\ < DY — L OF|
THEMT 5 Z EBNATRETT,

Linux®F & — I = A AZET A EmoE
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PITFE, UTNEA LIS T T 4 T8 E 525 2 L5 T D EEHER) 72 Linux
DORETYT, YATAINIVTINEA b T TV r—a 23 THE. b OITAIERAE
I — R E B CH 0 FIT LTIV £ A,

e hdparm(l)=—7 ¢ U7 1%, IDEEL72IEISCSIT 14 A7 AOFERIT2 /3T A — & HHHIT
FTHEDODAT LR TFGA Y e A H—T 2—ATT, Ka—F 1 UF ¢ 1ZFEFICED
FEMEI VAR Z TN T D2 L THHNTWVET,

e blkdev _close(2)f > % —7 = —AlF, RAWT 0 v 7 « TNA A~EZ AL DI T —

b= —EHENET, ZHIEIEFICEVEME VAL Z BT HZ L THS
NTWET,

o TlL—ARyTyM)arY—ARRra—LT5I EERT TS, JHUEIERIC
RWVIFRIE D AR Z NS H 2 E THMONTNET,

o ML —NVEFERT A, a2V —FH 0BT E &Y, ZHUTIERICE
WHFRTEI D AR TN T 5 2 L THaLNRTWET,

e CDDOXULUNTUv=ULVFBLERT 7 ANTATLADOT =070 MIEET T ZE N,
INHDT 7 va FRWHEBLRREZSIEEZ LET,

o CDOHE/~T LV MIEDTLEE, ZIUIR—V T DA v H—T7 = — A THEHN
A=V IREVWELIFRZ5 & LET,

e haldaemon¥—tE R (LU T NZ A AERRICT ST 2ENHSNTHY, T 74 T
OFFIZ72 > TWET,



V7o AVERE

—H., ZNETsANVDaTHRADN c A= 2= bCDEIIDVDIZ T 7 A V(]
ISO)ZBEX T DITITFETSIHDMERHVET, T A AZIZT 7 AINVEREE T DI
1%, &#lichaldaemont—E 2R ZBRBL TR SV .

$ service haldaemon start
FO% A —BEMNRET Lo —EAZEIELTFIW
$ service haldaemon stop

H—=F) e B 2—LET a— RT5Z2 LT TLEEN, ZOT4AIXCPUIC AR
By X —NETARENED B HkmoduleT —E o & CPUAEIC/ERL LIFZE L £,

ksoftirqd V — /L « T—E LV EHNIC T F v a2 ENDIPL—h - Fyr vz -

T—70E, FIAAEER AT Y OBICESHTEMICKESEZRELET (Bl A€

AGBD VAT AIZxtLTI128K=> k), b LAY NU—7 DT X —I =X L ZHEND
L6, BV U TACPUV AT KMIRBWTIET 7 v ¥ o [ZHE R RE 3 & 72 5 )

RRPEN S  £97, WRleksoftirgd DETEW ST 72D, IPL—b - Fxr o - FT—7
JUIZGRUB =~ > K rhash_entries=n (n 17—V - = + U O¥)&FIH L CHEE Y
A RICHRET D ENARETY, 1 :

rhash_entries=4096 (T b U % 4KIZRE)

U=V RCPULETHEA LT VT 4 v« TV r— 3 OFEITH, XP— DBtk L
MEILT DIFIZY T H A DZREBRAT DAEERH Y £9°, VAT A TlibhT
W57 T 74y 71— RORBEIZL > TiE, £< 07ty FHEIVAZOMRRIKT &
WOFEBIZ R 500 LNVER A, BLIDXE I RBBRAL LD THNIE, ZhHDE
IABE D T T DITAHERFE SR L T 72 &0,

mount(1)4 7> a > ®noatimeld, 77 ANV AT AT IV EATHEICI, — KOT 7
T AR ORNERT v 7T — MR T B 7ol /etc/fstab N TERT H Z L 2 HEREL
iﬁ_‘o
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UTNEA L Tk AEBEE

A TlIRedHawk Linux23 378 — K" 2POSIXD Y T L Z A L& » Tk Z[@E,. BLO
System VD A > & —UEZE L IHF AT VBRI OWTHIA L E 7,

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

RedHawk LinuxiZ 7' 2B AN T — X 20V ED 35 Z L 2T 20 DDA =X L EfE
L ET, TNODA I =X AITITIEEE#IFE1003.10-19931Z LT 5 A v 2— - F =2 — 4
HAEY, B~ 75 OfIZSystem VO Interprocess Communication (IPC) /Xy 7 —IZE&£h
HENLOWELEENTVWET, Avt—Y  Fa—LbHFAEV IIAZED P TR L,

T T4 II5ED [ e AMFEW] L ThET,

Ryt —2 e Fo— [ T1OL OB Fa v R L VFHEENDL A v E—TF1DOU FO S
D ANEZALZ ENTRETT, ZOMEIIA vE— -« X2 —DER, =7 B
A, WE, EE. AvE—Y Fa—0nDbDAvE—U%ZE, FEAvE—VOELE
BE., A vybt—UBEROI ERBEMY 72 NEREELET,

POSIX & System VD A v & — 0 ZHERRITI AVVRSE L CEIMELEJ, #1342 A v b —U3%
ZAEA B = AT, ML A OB X VPOSIXA vyE— « o —HHEETT, AE
D TPOSIXA vE— « Fa—| & ISystemVA vtE— ] OF7 v arTInbOREEZH
LTWET,

HHAFY FHRT L7 ARAE Y OIETY T EABLTT — 2 AT 22 L3 HHE
TY, 12 EDOTmEARNAEY O—FICHRT S5 Z LA ARET, BIIE ZITEINZE A
BT =2 THIET DI LRARETT,

A= JREEE, POSIX L System VOILH A E UHRRIZIB AV L TEEL E3, 7
TV =y a rNTHREAEVICEN T —Z I3 R b0 TUAT AFREBZICEET
DMENRT\NSystemV HHAEY U T OMHEHELEL 9, SystemVIEFEAE I NOT —
ZIZAEVICOBRRFFENET, TART + 77 AMFIZFOAEY LHELTELT, #
HB.osync() VAT AA— IR DT A RAY « bT T4 v INELDZ L b EHA, E
7=, SystemVILA AFEVIZHAAF T BT AL FEYBAE UFEBIIAS » RE®ED LR
THETT, T OHEEEIC OV TORERIT [System VLA AEY | 729 U 2BRLTLEE
U,

System VLA A £V OEHOMREZ L LT, Idevimem 7 7 A VD—x~ v B 795
mmap(2)3 AT L a—LEFEH LET, mmaps 25 L a— /BT A RIZ. 98D (2%
Voo 7| 22 LTLEE, [devimem” 7 A /VICEET 21 HIZ. mem(4)?Dman
R=VESRLTIEE,

POSIXIEH AE Y DA X —T =—RXINarltmpT 4 L7 FVNDT 4 A7 « 77 AL~ v
vrrsEnEt, bLIOTF L7 FUBmemfs 7 7 ALV AT A Ry RERTNS
BB, Syncv AT LAa— VO EFT -2 DT T vV allKARFBRTARAT « v T T 4 v
TJWERELETA, BLIOT A L7 NIBEFROT 4 A7 « X—F a3 Elil~wv s b
ENTWDHEE, v v VT ENTT 4 AT - 77 ANVNOIET — X 285 Ll 5720
IZSYNCY AT L a—AHUIT 4 AT « NT T 4 v I PEELET,
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POSIXIEHE AT Y OF =X BT 7 A VRF I NI E D MR, ERb0T7—4 1%
VAT AFRERIIRFF SN E AL, POSIXIEHE A€ UERRIZ, AFED TPOSIXIEH A€V |
v arTHALTHET,

POSIXA v E&E—Y « Fa—

3-2

TSV = a AIBEOWR T e A bR s, BELLBIEO T ok v ECEiE
THZEIZRVET, N6 R IHEMTEE LEND OBELTRET S 7-DIc
AT AR TPOSIXA v — « Fa—%FEHLET,

POSIXA v tE— « Fa—OERARIT, oA TT —ZEZET LD TT, XM
WCR—7 v ANA Ly RIZEEICT FLAZER KR EILE L THDD, F—7rtARND
HREAL Y FEOTFT —ZEZEMHAEL LTURZEALEXEDL Y £ A, LL, 129U EDT
D ANDA Ly RITCT — X EZ(ETHEOCT 7V r—va DA yk—Y  Fa—%
FIRT5Z LT3R o EEA,

A=y« Fa—iImg_open@)ZfE-> TEHRB LA -7 I ET, ZOMRIZ=—1L
LTcBIZA—T 2« Ayt =V « a2 —%2ZRT DT LIA vE—Y - Fa2—F0k
F(nqd_t) &KL ET, KA vE— « %= —|F/somename DK DOLTNT L > THAI SN
F9, 2207 v ARmg_openiZi CARTZET Z LICk s TR 2 —28ETEHZ L
WABEE 720 £,

A=, mg_send(3)&mq_receive(@)&flio T =—LDZIFELEITWET, 71
TANF 2 —DFHEKRT L72F, mg_close@) &> Txa—%FL, Fa2—2BICSET
1L72 72 E, mg_unlink(@) & - THIBRT 2 Z L WARET T, ¥ = —DEIHkIE,
mg_getattr(3) & mq_setattr(3) & i o THAHE L OEHGHEIC L > TUR)EET 5 Z L B HEET
T, A Emg_notify(3) &> TEDF 2 —~D A v—VRZEDI R EME Y 7 =
A NTDHZ ENAHETT,

Avt— e Fa—fkTIE, AT Avk—T - Fa—FRROSETT (open(2)E
M), fork(Q)FAT#. +7 A THOA vy E—Y - Fa—FHRFOa—%/E L, T
LOFBRFITH T r AL —HT IR T LR CA—T v - Av—V « Fa—fHdkE2 M
LET, —HT 2R F32o07 oL, =7« Av—T « Fa—GElICBEET S
757 (mg_Fflags)& It L E1,

BAvE—DIHMEREAFE - T, A v =3I RmEEEDSZIE T 0t AREITH
FEnET,

Ay— s a— MR 7 A - AT AAICERSNET, ZOT 7 A - VAT L
B FOavy FaiisTv vy b5 L RaETT,

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

Tr7AIN e VAT AN IS, VATALAEDA =Y s X a— 3@ E T 7 A
DOFEDIEREND < FWI @ Is@Q), rm(W) 2> TR2 Z LB L OEET 5 Z L3 AlkE
LR ET,

POSIXA vt — ¢« &2 —DWR— MIH —F AT A —HZPOSIX_MQUEUEZ /I L THE
BARETY, 24T aiIF 74V hTHERIE > TWET, o7 7T Adft
AT SN E T,
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A=V e Fa—TATTY N—F L EHa—TETXCOT SV r—a i3l 7
NWEA D TATTZVICHENEZZENOELLTHLY 7 Ladnidey %A, ITFO
BT 7r o~ R4 o 0ELERLET,

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

System VA v&—

System VD~ & & & i ;@15 (IPC: linterprocess Communication)®! X ~ & — 1%, 7'a & X (17
FOTa T T BBy T I ENTT — ORI EE L GRET A2 Z L& AREIC L &
To TOTF—ZEFA v e—VLIENDH % OESyOTR T ae AMICEEShET, Z0
IPCHIZFIHT 270t R 3R v —YDOEEBLOZENAETT,

TORANA =D EEZETHRNCARL—F 4 7« VAT NI TN ORI
THEDIZY T Nz TDAH=ALEERT2LERH Y F3, 7 1k XiImsgget(2) A
TAha—LEHHALTRAELES, 29T252LTTrRRTIA vEe—VOTAENEREIC
20 FNEREELETO T ot AL L CHIBREOHR AR E L ET, Tk, FrF
FWERGE I MEDIREE £ 7-13msgctl(2) S AT A a— L& o> THEEHEREZZEET5 2 LN
AREL e W T, LA L., TERCE ITHERENFTET DR VKR E L TERE DO E £ TY, MR
HRFOIENO T v R 3L R OFIEREE 2 T D 7= imsgetl 2 9 = L N FFET
7

b LEEDIATICRIL LT-3A . HREE > TEBY A v —VDRZEELITEY L LTN5
To RIFETEEIT D ENARETT, ZE. AvE—YoEEELLIE LTINS
TRV RAFREINTZA vy E—Y « Fa—IH L TAvE—VEEETDIIENAREICRD
FCRHOZENHKRET, ZORETe R RTEEL KIFTZ L3 (MENEZHRL - Flx
1E. b LIEBEE MR L TORITIE, ZF0F 22— 0 23— 23K INIRZE2 2 0 £9),
WHEEL LR ET, ETOEILEERT AT o v RI T2 v F 2 X b — B F 2E
ITLET, BfToEILZHETESNRNT av R/ T m o F 2 Xy b— B & FAT
L%,

3-3



RedHawk Linux User’s Guide

TayX ol e Ayt —VBERFEITT AT e RIL, 3I0DEMDOIONRAET HE TIEIE
T5Z LRHHRETT

o BREDAKI)
° 7012“!22%3‘:\/7\%/1/%%1%
o VAT AMBLAvE—Y . Fa—RHIR

VAT A= TR RICHARRELRINOD A vE— « F— XU F 4 BEY F9,

MEORH LG T B2 RAET AT Aa— WIS EBEEL, VAT Aa— /I ORI E
RO ELEEMNERVET, b LEDV AT LAa—ARNKI LIS, FOMiRITIT S
NWHEBIREREZIRLET, £ 9 TERWEAE, 7R -1REI N, £l Clzerrno/?
BEINET,

A vE—OFH

3-4

Ao —UREEEREZETIIC=— R SN A v — s Fa—LT—
RV T DMERH D £, TO2=— 7 RRIFI1EA v &— « F =2 —i5+ (msqid)
EIFENET(CHIEEET DA v — « 2 —0F — Z B R LR LI+ 57
WIHERENET), ZOFBNFIZEEDT 7B AFIRTICHDEL AT L0OHHPE 71t A
X077 RAREETT,

A=V Fa—OET DN —FNT —ZEEERITEESND S LUFREFEINDLE A
= VICET OERERFFS S0 SN ET, VAT ARETHEMN SN D Z OFH
. UTOREAyE—UREENET,

o Avtb—TOMEM
o TAAL-AvE—VOPAR
e TFXFAM - RAok—VDOTKLR

o= REENT- A vE—Y - Fa—msqid_dsD 7= DI 1o DT 5 T — & KGR
FIELET, TOF—ZHERIIA vE—Y « Fa—ICHET LU TONREEZATHE
ﬂ_‘o

o T X DOEREAE (HEOHENRRLE)

o Fa— FEOBIEDONA MK

e Fa—LDAvE—IDHK

2— EOJEKRAA MK
RBIZA vy =Y %RE L7 ok 2#5I1% S (PID)
BBIZA v — %22 LTZPID

o FBITA vE—TREE LR
I
I

A

A v—T% %5 LR
TR LT

NOTE

ARETHHT LT XITOCEEDO~ X —7 7 A /LiL, lusrfinclude
V7T 47 FUIZHY ET,
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BET A vb—Y « Fa— TS RNsqid_dsOERITKS-UIRT A U NN—IZEE
nTWET,

X3-1 msqid_dsHEEEDE s

\

//’7struct 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_chytes; /* 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_lspid; /* pid of last msgsnd() */
\\\7__pid_t msg_lrpid; /* pid of last msgrcv() */ 4//

CEEEOT —Z & Amsqid_dsOERIL, EERITIEZ OfiERIL<bits/msg.h> I[ZEHR I
TWETMN, <sysimsg.h>~vZ—T 7 A )VEA I NV—RT5ZLICLYEET HHLEN
HYET,

ot ARMEE T — Z S Ripe_perm OEFIL, K3-2TRT A U AN—IZEEN TV E
o

X3-2 ipc_permiEdEkn &

__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. */

CEEEOT — Z M Kipe_permDEFRIL, FEERIZILZ OMERIZ<bits/ipc.h>IZE&HR I T
WETHR, <syslipc.h>~y X —T 57 A LA L7 V—RT5ZLICLVEETIHERD Y
F7, <syslipc.h>lT—AICAETOIPCHEEICHEH EIND Z LITEE L TIZIN,

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

o HLWAvE—V - Fa—lTEERL, FRIZHIET DAY E—V « Fa—bT—
ZREEREER L E T

o BECAYE—V Fa— LT —HRERICKIE LIEBEFEO A v 2 — « F 2 —iil1+%
MR LEd

W50 % 27 Imsggety A7 L a—/WIZHET 5 key BDRLETT, & Lkey BNEEFDOA v &

=V X a—IEHINTORWES, VAT L - FTa—=u 7 - NI RXA—FEBIRNGE

T LOERBFidkey IZHIGT DA v = c Fa— LT —IREEREER L TELET,
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key O3 ¥ 1 (IPC_PRIVATE)Z$5ET 5720 D0%&tk b H Y £, IPC_PRIVATERFEE S
el & . HMLWHRITFIERA vE— « F 2 —HKE(MSCGMNI D & 27 AR A B 2 72V R
D, BIZHIETHAvE—Y « Fa— T —FHEREERL TGRLET, ipecs(l)az~v o K
1T TEr Tmsgid D7=dDkey 74— REFRLET,

HLAYE—Y  Fa B BEE S NTkey DHEET DHE. BEFORRBF O3 K X
F9, bLEEFOA v E—Y « Fa2—illBl 72K LTHR LI RVES, flflila~v K
(IPC_EXCL)%& ¥ AT L a— L2 iEd msgilg BIEICRRET D 2 EBRHRETT (AL AT La—
NDFEMIL. Tmsggets AT bLa—n] 2BRBLTLEEWY),

Avt— - Fa—MEKR SN D, msggetr a—)L L7 v AT ENERE ISR,
T DT — A EERITE NS C TS ENE T, IIAHEEZERET D Z L ILAEETY
BN, MEREND TR RAFTEIEREOCEETHH I LERATEONTLEE N, AvE—
Ve X a—ERE D E NIRRT E L ET,

—Ha=—0 Ay E— « Fa—#BITBNER SN, b L EBEFEORMB T2 Hohiz
5. msgop(2)(F v t—UHERE) E msgetlQ) (X v —UHIEN 2RI D Z & N FRETY,

AR D & 1A v —VEEIA v 2=V DORE & ZE TR S ET, msgsnd &msgrev
DY AT ha—3Ex OBEOT- DI ENE T (T ED T AT b a— /L OFEMIT
Mmsgsnds & Omsgrevy 27 A a—)b | ZZBHBL T ZEW),

msgctly A7 LT — VI TOHIEIC I A v —VHBBARIET 2 Z 23 TLET,

o Ayt—¥ . Fa—@lHlITICHIST 27 — 2GR OEAS (IPC_STAT)

o Ryk—U . X2 —HERDEFEE (IPC_SET)

o HEAvE—Y Fa—0DRAvE—T - Fa—W A X(nsg_gbytes)DZF(IPC_SET)

o XMETHAYE—V - Fa—bTF—FREERLLIARL—FT 4T - VAT ANBE
EA Y=Y« F 2 —fAlFOHIER (IPC_RMID)

msgctls AT A2 —/LOFENT Tmsgetls AT Aa—/v| £27 3 a 2B RLTIIEEN,

SystemVA vE— « Fa—2FALEY ATl T MIBELTE, HERAZSHLTL
FEW, b rrrras T sd, £System VY AT Aa— VBRI FiFfdivdg
OFAEA L Z—Fy NTRDITFHZENFRRTT, ZHLIEV AT Az — L EHITHAR
EDOkv 7 va O TREBESNTVET,
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msggetv A7 b a—)v

msgget@IF LWV A v E— « F a2 —ZERELIEIRHFEOA vE—Y » F2—Z TG LE
1;_‘0

At arTiimsggety A7 Aa—/LaEFHALET, LV EEMRERITmsgget(2)Dman
N=UHEZRLTIEEY, ZOFTHLOERZHBP L TWD 7 e 7 J A,
README.msgget.txt WIZEEEE 7L H D a2 v k&3
lusr/share/doc/ccur/examples/msgget.c TR OIF 5 Z & A AFE T,

S

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

int msgget (key_t key, int msgfig);

FEROETOAL Y INA—RT7 7 AN, T —F 7 « 2T ADlusrlinclude 7 «
L7 MUIZHY FET,

key_t I~y #—7 7 A /L<bitsitypes.h>D T CEEANZ T 5 7= HIZtypedefiZ L - TEFH
ENTVWET(Z D~y F—T 7 A /LiT<sysltypes.h>HIBIZEENTVET), EFKT L
AW OBENOIRESNDERH T2 =— 7 A vE— « 2 —i5]Fmsqgid T3 (msgid
WBAED [Aye—VOFA £7 v a VATHASATWET), RRLESEES, JHRE
HerrnolZ RO IR 2 51 bW HHEARE 4L, -1 ENET,

A=« Fa—bF—2HEERICHET 28 Lvmsgid XA FOREIZIS>THRE4ST D
LA SN E T,

e key 2SIPC_PRIVATE
o Avk—U . Fa—bF—HEERITKHET Hmsgid BTFELE L 72V key, Hyomsgfig &
IPC_CREAT DA E 7 Tk

msgflg fEDFHAE D :

o fillflma~y K (777)
o BfES—Iviar

flfHl o~ FiZH N COERSNIZELRTYT, UTOFIH =2~ Fidmsggets A7 A a—
JVZH A S, <syslipc.h>~v ¥ —7 7 A VINERIZE £ B <bitslipc.h>~v ¥ —7 7 A )L
WIZERSNTWET,

IPC_CREAT FHLWEZ A NEERT ORI NET, b LEHINR
WS, msggetidkey ([ZxHET DA Y E—Y - Fa—ORM, T
7B AR O, B AL MIEFES— I BN L AR LE
T

IPC_EXCL IPC_CREAT & —fEDEHIL, FEE Shickey ITHISTHA vE—
Vo X a—#FDBEHCFEE L TV DAGEE, ZOVAT Aa—iE
TI5—ABEXEILET, ZHhIEFLW(E=—7 R T 22T
BORNoTZRIZZIT R/ EBEXTLE) ZEND T rERAEST
B2 DI BT,

BENR—I v ad, e TAAvE—Y - Fa— FCETTHILEHTINE-T 0t

AOBNEERIELET, [FARY ) FTEA v —Y2%ET 5720, £zidmsgetld
IPC_STAT
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BEIC Lo THR 2 —DAT —Z ZAZRET HIZDITHETT, “FEEIAR” FIEA Yy E—
VEFRET DIDITHETT,

KIUIEDIRBER—Ivvary - a— ROGERTREMEERLET,

#31 Ayt—Y Fa—OBES—IyTar e a—k

BESA— viay BEERE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

BA OMIL, BEETAIERES—I v a rORDIC8HERELZEMS LI v MEAOH
BRI Ko TA RSN ET, T, & L IRead by User] & [Read/Write by Others| % 2R
SINHA. 2 — ROfiEiZ£00406(00400+00006) & 72 0 F 97,

msgflg 1%, 77 7 AR L SR DEME NN — v v a UEE —FEICHER L CTlBICRET S Z
ENATHE T,

it 4
msqid = msgget (key, (IPC_CREAT | 0400));
msqid = msgget (key, (IPC_CREAT | IPC_EXCL | 0400));

VAT Aa— L EEICAETOENET, MSGMNIDOHIRZE X 5 L HIckiizg & LE
9, MSGMNIDOHIBREIX, Z D2 THEHAIN TWDHRENEOH DV AT AE&2ROZ=—7
A=Y« Fa—ORTRELET, ZOHIREIZ<linux/msg.h>OHIZH 5 EE I
ERETT,

Ayt —Y  Fa—HIRED Y X MILULTOA T a v &flio Tipes(l) =~ K THRAT S
TEMTEET, ELICEHEMEIMan—YEBR L TLEEN,

ipcs -q -l

FEEDORLE U725 — SR OFIHNE 721 Tl <BFE D 7 — 412 B9 L Tmsgget(2)Oman
NR=UEZRL TSN,
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msqgctlv AT Aa—ju
msgctliT A v &— » F 2 — EORIEERIELZ FZITT 272D S ET,

A7 g TlImsgetlQV AT A — L EFPILET, I HICFEMARERITmsgctl(2)d
man<—IEZR LTI, 2O LOFEREZFHAL TWAS T 17T AL,
README.msgctlixtNIZfefit Sz < o= X o b LIk
lusr/share/doc/ccur/examples/msgctl.c TR 5 Z & N ARETY,

B

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

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

FROETDOAL I N— R T 7 A NVF, FRX—F 4 7 « AT LDlusrlinclude 7 F ¢
L7 RUWZHY FET,

msgctly 27 A3 —VITIEFK T T, NN T-LOEKELZIEL £,

msqid ZEEiImsggets AT b3 — /L& o TERR SN2 G 2728 T WEEE T iF vl
20 EHE A,

cmd SIEUILL T OEOWT N E D 7,

IPC_STAT BEESNIA vE—Y « F a2 —lRlFICRIST 27 — 2 G, K
AZbuf ICE o THRULREIND 2 —F—AE VU B DT — X fifik
KOG =G AT — 2 AEWREZKLET, [Read) FFrn3HME
T,

IPC_SET Hhipa—H—IDE& 7 —7ID, BfEX—Ivvar, Avk—
Ve Fa—DNS MEEDARA U ZUf ICEoTHRLREND 2
—WP—RAE I ZEMOT —FEEREEEALET,

IPC_RMID BEESNTZA vE—V « Fa— L HITENIHIET DT — Z &R
ZHIBLET,
NOTE

msgctl(2)¥— R XIPC_INFO, MSG_STAT, MSG_INFO=~v > K i
R—=FLFET, L2L, Zhbpa<r Rigipes(L)2—7 4 U T 4
THATH7-ORFICERENTWSDT, ZhAbDawy RiZoWn
TOHAIEH D TR/ A,
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IPC_SETF72iXIPC_RMIDfilfHl o~ o REFATT D728, 7't ATLLF D&M 1> L
L TWRITFIERD 8 A,

o  H%Z20WNER O —H—IDEFIAE
o  A%)72CREATOR O —¥—|D%ZFTA
° A= —

e CAP_SYS ADMINY” — St U T ¢ i

S HIZMSGMNB (<linux/msg.h>TiEF)DIE % 8 2 Tmsg_gbytesD ¥ A X & H§<7
IPC_SETHIfHl =~ > K% /7F 58, 7 12 Z|ZCAP_SYS RESOURCEY — /<t U 5 ¢ %A
LTWARITER D EH8A,

A=V Fa—iE, -gmsgid( A vE— « Fa—iBlF)E21EZ-Q msgkey(iind D A vk
=Y e Fa—DXF)F T g VIREICL Diperm(8) 2~ FOFIHATHIBRE NS /e S &
LZEICERLTKEEY, Zoavy ReflT 2720, a—F—FRCHEDR2—H—
IDH L IZIPC_RMID fillfifl <~ o ROFATICHNEE Ry — U T 4 Z2H o> TWDHMENH Y
F9, Zoavwr ROMAICE L CEZRSESRIZiperm(8)dman<—T 2SR L T 72 &0,

msgsnd¥B X U'msgrevy A7 b =a—)b

AoE—DE(E

3-10

msgsndB L Umsgrevd X v —VEMEV AT A a—Lid, A v E—VDEZET IO
FEHENET,

At aTimsgsnd Emsgrevy A7 Aa— LA BB LET, XV EEMARERIZmsgop
2)DOman<X—TEZMR L T E, ZOMRHLOEHEZFHAL TWD7'r 7 F A,
README.msgop.txt NIZHfES Lo a2 ke
lusr/share/doc/ccur/examples/msgop.c CRDIF 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);

FROETDOAL I N— R T 7 A NVIF, FRX—F 4 7 « 2T ADlusrlinclude 7 F ¢
L7 RUWZHY FET,

msgsnd > A7 L2 —/ /VTIEFK T T, TN T-1OEEMEIR L ET,

msqid Z#Imsggets AT A3 — L& fE o TIERR SN2 G272 & Tid e WEHE T id vl
Y ER A,



AvE—T0O%(E

YTFNL LA 7t R

msgp SlEIEA v —VORXBLOEETIA v —VhETe2—V— 2 F U ZERNO#EE
EDORA 2T,

msgsz 5l#xiImsgp BIHIC K> THR LR EN D T — X BERO TR OE S #HMEL £,
ZHEA vy E—VOREIICRD £F, BSIOKRRKYA XIZOH TERINSMSGMAXIZ L -
THREINET,

msgflg 51%%, IPC_NOWAITZ 7 7 A33EE STV 720 ((msgflg & IPC_NOWAIT)= = 0)5%5 &
EA Y B—VHEEDOFITIE T ry 7 S, FBEINTCA vy E—Y - Fa— RIZEHIVETHR
AR AL MEBREA SN TWAEA (nsg_gbytes) X EEX 7o v 7 SnEd,
IPC_NOWAITZ 7 73y FENTWLHE, VAT Aa— WL, 12K LET,

msgrevy A7 A — /LR LT REEEAE L7 S MEIR L, RRUTZRRE-12R L E
o

msqid BT AR RA TR WEEE CTRITIERY ¥ A, DF V. msgid 5/4kiTmsgget
VAT ha—)LEF o TER SN EZBEE TRITIER Y 8 A,

msgp SlIEIEA v E—VDBRARA v — VT F 2 N EZET Do —F 22N OREER~D
KA 2 TT,

msgsz SIEIIZETOIA v E—VORIERELET, BLIOMENA vE—TORFILY
H/NSWGAE, BETHIUIZ T —%2IRT ZERAHETT, (Fomsgfly 5152 SR LT
W)

msgtyp BIEITHEE SN EDHRDA vE— « Fa— EORYIDA vE— V5 BRET-D
R EET,

e msgtyp NEODFA, F2—DRIIDA - %%(F

e msgtyp A EE LY HKE < msgfly IZMSG_EXCEPTARE S TWARWEE, R LAAXD
BHIDA v —T%%E

e msgtyp NP LY HKRE < msgflg IZMSG_EXCEPTRREE TWBH A, msgfly TiX7s
WF 2 —DIRPID A v —V % %(E

o msgtyp BB XY LI NGA, msgtyp OMEHELL T T b/hE WA v E— VORI E

=215

msgflg 51%ki%, IPC_NOWAITY 7 7 g% E ST 720 (msgflg & IPC_NOWAIT)= = 03541
Ayb—UBEOERTE T e vy 7 &, HBESNIEA vE—Y - Fa— EIZEH Y Y THNE
BRI MEBEHA SN TWDEA (msg_gbytes) 3EfEIZ7 a7 &hvET,
IPC_NOWAITZ Z 73ty h LTV 256, VAT Aa— kL, -1 RLET, £
LT, Bk L7=&30 ., MSG_EXCEPTY T 7 Aimsgfly 5138 E S Tmsgtyp 1Y o
LU REWES, msgtyp BIEEITRRDERA v =V DA DOF 2 —DRHYDRA v —V %%
BFLET,

IPC_NOWAITY 7 V' IRRESNIZHE, F2— RICBBEE TR D A v — IR0
VAT L — VTR RER L £, msgflg 1ZA v E—UNZETEIA XL HLEWES
WV AT La— AR RET 5L ITHRELET, Zaudmsgflg 51402 MSG_NOERROR % 3% i
L 72\ ((msgflg & MSG_NOERROR)) ==0) Z &k ->TARENET, b LMSG_NOERROR~
T U ERBRE LA, A vE—msgrevomsgsz I CHRESNZESICIVETHENE
7
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POSIXILHF AEY

POSIXIEHEAEY « A F—T x—RE, BRAIT R EARNT =22 EFT5Z LB LA
AEY - ATVl FOFMAEBLTEIVRNCEBFET I EEARICLET, £HFXT
Y e g7z P IZT7 74N« YATAEANLMN. L TA ML —VOARTOEEEE L TES
S, BEAEY 2T HEDICLIOL EO Tt 20T RLRZERicvy B 7452k
MARETT,

PITFICA v #—T 2 — AR EBEIZFR LET,

shm_open HEHEAEY A7V =7 FOFERBLOIAERAEY - AT V=7 K
&7 7 A NVELIR T T DB % R NT

shm_unlink HHEATY « ATV 27 FOLFTEHIR

shm_open/t—F > ZF 42 FEIL Tshm_opent—F L OFIH] OHTHRASHLTWE
9, shm_unlink/L'—F > ZFI -+ 2 FIEIL Tshm_unlinkL—F > OFIF] OF TR ST
WET,

F=AEEDOEOICHE T AN INSEDA L H—T 2 —AEF T AL, 10T
DR RFLUTFORAT v 72T LET, BT 2AT v 7OFIRITERERN 2 L O, FIFHA]
FEARME—DOFIETIZIR W LIZEE LT E &N,

STEP 1: shm_open7 4 77 U A—F U OMRH L, 2=—7 24RO
E, AEZXTHHEAEY AT V=27 Ve —T T D200
O_CREATLO_RDWRE y FOREIZLVEHFAEY - ATV =V
FOERB L OEDOAT V=7 b &7 7 A VFEIR TR OB & ST
LT,

STEP 2: ftruncate(2)> A7 La— /LD L, STEP1ITHRE L7 71
NFERFOREICLIVHEAEY - ATVl OV A XEREL
FT, ZOVAT LI TEZRALAAEY - AT V=7 bR
F—=T L ENTWDLHENRDH Y £, ftruncate)ITBIT2E 2D
KIS T dman— Y 2B LT &V,

STEP 3: mmap(2)> A7 LAa— /L OO L, BLOSTEP 1TH& L7~
7 A INFERTOREICEIY, 7o A0 T R AZEMO—i%
HHAEY - ATVl My BT LET, (KVATLa—
NOIEHIT [AEY » =y B BAEBRLTIEEW)

FEHERAERY ATV NEEAT LD, tMOBE e AILUTOAT v FE25E T LE
T, BN TEAT v 7OFIEITEEN L O T, FIAAERE—-OFIETIZARNWE LICEE

LTL7EEW,
STEP 1: BAIO7 o AL > TERESNIZIFGEAETY - A7 V=7 b E
shm_open7 A 77V —F L OIFRH L, A7 V=27 bOIERKIC
R LR CARTOIEIZL Y 7 7 A VR TR OB 2 s L E
7,
STEP 2: HLEFAEY « TV hOF A AN DN RWVIES,

fstat(2)> A7 L3 —/LOFOH L, STEP 1TEG L7277 A Vit
BT L stathiE R (<sys/stat.h>TEFR) ~DFEA > ¥ DIFEIC KL
DIFRAEY AT V27 hOVA REERHELET,
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STEP 3:

shm_open/v—F > OF|H

YTFNL LA 7t R

A7V s FOFA Xidstat HiEROst_sizefElko FIiK S
nNEd, A7 Y= MIRHET 57 7 & AFF A 1Xst_modesigilkd
FIZIR S ET, fstat@IZBET 2 E 2 2 EHiTxn T 5 v 27
Lo v =aT VON—V RS LT TEE N,

mmapDFFRNH L, BEOSTEP 1 THIG L= 7 7 A itk 12 &
V. 7rEAOEET RUREMO—BELGAEY - TV =7
M=oy BV LETRVAT LAa—Lofifgild T2 - <y
vy BEZRLTIEZN),

shm_open(3) V—F 1%, MEOH LT 0 ADOPOSIXIEHF AETY « 7V =7 N OIERK,
BIOATVxr M7 7 A NGRFHEEROMEN A RETT, 7 rE A3k T
ftruncate(2), fstat(2), mmapR)ZFFOH L CTHEAE AT Y - 7 V=7 FEBRT B0
shm_open?3iR L7=7 7 A LB+ 2 WET, T ARNEEATY - T7Vx7 M afE
B L%, tho7ow 3G AEY « 7= 7 hEshm_open®DEH L, [F L4RTD
HEICE D7 7 A NFERFH OBt & LT 2 Z E A FREICR D £,

IHEAEY - ATV FBERESNTR, FEAEY - ATV FAORT — XX
munmap(2), exec(2), exitQ)DOMEOH L, BLU1>D 7 1k ZA23shm_unlink(3) ZFEUMH L
THEAEY - FT7 V=7 NOARTEHIRTHZ EICLVATOTBEART R AZEM &
HHEAEY - A7 V=7 MO BT EHIBRTHETEY ET, BEVWOIVRATLAEZH
EE LI, HEAETY A7V 7 PHLEDOLABIBDEDTIEH Y A,

S

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

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

GBI TOL S ITERSNET

name

oflag

HHEAEY - ATV =7 NOARTEET HNULL T 5 3055
DRA L H, ZOLFINIIR K255 FITHIR S5 alREER B 5
CLIEBLTLEE Y, ZNCEEDO AT v a2 (VIFEEED
L2 ENTEETTR, BPICAT vy 2 LFEEDTUIWIT £
he ZDZENIT 7 AN « VAT LO—ETIFRVWI LIZHEZELT
KW RIHDAT v v 2 bBHEDIEET « L7 b b4 RTOE
PRI EL KIF L EH A (Ishared_obj &shared_objixFE—o4

AiE LTAIRLEY), & LPOSIXA v H—T = — A% P R— 7§
LHDDBVATAIBHTESaA— REEZZWVWEZZTVWEHD
THIUE, name 1TAT v v 2 LFETHD D Z & 2R L £,

LFoEy b oL EBGE L7z B8,

O_RDONLY & O_RDWRIFAHAEHEMN 2 >y FTHY . EHHn—
FRFEEESNTVARLENDH S Z LICERL TSN,
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O_RDONLY HHEAEY AT VT FNEmEARYEAT
=7 LET,
O_RDWR HEAEY) AT V=7 FaHLESA

—7LEY, HEAEY - i7/17%%
TER$ % 7 1 X igftruncate(2) OO LIC
iOT%®ﬁ41% XETEXDH L9157
EXALHTAH-T U LARTIE RS
w:ku&ﬁtr<ﬁéwo

O_CREAT TFE LR WA, name THE S - 2
FY ATVl NEERLET, AE -
ATl FOZ—F—IDIIFFRH L7=7 1
Y 2ADHY I —F—IDICRESHh, 2D
—TIDIZFFO L= 7 a2 2ADF%he 7 v
—Z7IDICRE L. mode Bl L viEE S
THRE Y RRRESNET,

name CIEEIN-HAGAETY - AT V=V
FEAET BB A. O EXCLZHAE L TR
BINTNWDHLSMNE, RE S N7-O_CREATIX
hhnH 0 A,

0O_EXCL % LO_CREATZVEZE & 4lname THE I
HWHAEY « ATV FIFEET LA,
shm_openéiﬁiﬂﬁ( L£9., O CREATRRE &
NRNEAIT, 2oy MIEHSHLET,

O_TRUNC LLAT V=l FBRFEL, SiAEZHIZ
— 7 ENTHEA. name THRES /-4 7@
AEY AT V=27 FOEIITIERIZYIVGE
OOLNET, FTAHELIEFEAEY - ATV
7 hOE—RFEFINERA,

mode WIS L IiZname THREINTZLAAEY - AT V=7 FOFF
ey PARESNEBEE : o207 7 A0 - T— FER~
AZICRESNIZE Yy MIEHAEY « A7 V27 bOE—F(E
72 5 1E#IZumask(2) £ chmod()Dman<— Y A#&BM L T 2 &
VOHTZ U7 ENET, b Lmode IZFFAIE Yy RSO E Y R A3
BRESNTWILHE, ENbIXERENET, AAEY - AT
=7 haER L TWDREOAH, 7 aE Admode 51 AHEE L £
T

b LIFOH LSS L7286, shm_openid A AR ErOHFEAEY - 707 FEAE
L, MO LT ot 2 L TAH—=F 2 LTV AW T 7 A AR+ 2R L £T,
FD_CLOEXEC”Y 7 A ViR 7 T I3 LW T 7 A LR F DI ESH, 2D 757
FHEAEY - AT V=7 VEFIT D7 74 LFRIR 1 exec(Q)V AT L a— NV (E D
Wixfentl(Q) DV AT L« v=a2 T VOX—=VEBR L LK EEWV)DEITTr/u—XENn5
ZEERLET,

ROM-UTT T —NEAELZZEZR L, errnoli= I — &R - OICRESNET, AT
HAREMDBH BT T —DH A T DY A MMIOWTIEshm_open(3)Pman<— %S L TL
TEEWN,



YTFNL LA 7t R

shm_unlink/ b —F > OFI| B

shm_unlink@)V—F ANIERHL 70 2AREEAETY - A7V 27 bOLARTZEIRT S
ZEEHFALET, LLIOU EOT e ARMOH LEREATIHEAETY - A7 V27 MC
vy BT ENTET RUAEMO—EE2FTHA L TS84, shm_unlink 23 3R 44 Al H]
FRENETH, HEAE) - AT V7 FOROT—HIREO T v ARy T L
ATV 7 MEHIRT S ETHIBRENEEA, b L7 rEADmunmap(2), exec(2), exit(2) &
FEOH L735E . ~ v B 73R EnE 4,

S

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

int shm_unlink(const char *name);
SIEGILLTO LS ICERINET ¢

name IR+ 2dFAEY « 7V 27 M EFEETHNULL TR D S XL
FHNDORA 2, T OCFINTIAR255LFIM R S 4125 FTREMEN
HAHZLICEELTLIEEY, TRIZERHOAT v a2 (N T%
LD ENARETT R, BHIZRT v ¥ 2 XEEESH TEWITE
Bl ZOLERNIT 7 AN « VAT AO—ETIIRNT LITHEEL
TLESW RO AT v v a bBEDOIEET 4 L7 R b 481D
BRI 8 % }1F L £ A (/shared_obj & shared_objiZ[F—n4
e LTAIRLET), b LPOSIXA v 4 —7 2 —AZHR— 9
H5HLPBVAT AR TEDa—RE2EZTZWVWEEBEZTNWED
THIUL, name IFAT v V2 LFTHD D Z L 2HELT L 7,

R0 0 Eshm_unlink OFFOH LS B Lo 2 E &R LET, RYE-LT=T —2%4E L
ZEERLET, errnoiiT T — &R TIOICHESINE T, BETLIAREEOH DT —
DHEA T DU A NMIONTIEshm_unlink3)Pman<—T &ML T 7ZEW, LT —N
AL THA. shm_unlink OO LIZARIMS EHEAEY - A7V =7 MEERLEYE
Ao

System VitH A E Y

HHEAEV 22U EOTBEARNAEY, DEVZOFITHHEINTWDLT— 22 HE7T5
CLEAEEICLET, THIISEDREAETY 7 FLRZEM~DT 7 ¥ ADREZX AT 5
ZEIZLoTThivET, ZOHEFIIEERAS—ATHFEL, ZHUIN— R = TIRFD A E
VEBERD ET,

7ot A3 piZshmget(2)y AT b a— L &> THA A VEEZER L 9, 1ERICHE
L., a2 3G AV EEO7-DICERRBEF AT 2R E LT, A X&( T
EL, ATV EHEAZRERAGIARERA)THET 2 LB ET L2 LT
ﬂ_‘o

HLAEVHEESSREMN L LTHREESN TWRWEE, EERE R 2 FomoeTo
TuRAF AT EIMOFTARY | FITES AP AEETT,

VAT A EOMAF A E Y f#EkiE/proc/sysvipe/shm 7 7 A LB L O-mA T v a VEFEH LT
ipcs(ENML TR ZENTEET,
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HH ATV OEIE, shmatR)(GEA A E U OFER) EshmdtQ)(GEf A £ U O4EE)IX, HhH A
FUHEE ETIEITT A ENARETT, b LA EAR = v g v AFAELTNWA

A, shmatiZz 7 e e ANLEFE A BV BEIKICHESTH 2 L 2FFAILET, 20%, FFAI3nT
ALY F T EEIAALNAEEICR Y £3, shmdtiZ 7 v AnEE A€ Y 8 S 0k
DT EEHFALET, TOME, HH ATV HERA~OFRAEX OWEEZ RV ET,

Ay A E U FERO RO A ENEREE 1L, shmetl(2)> 2T L a— L& ffio THO 7 at 2~
PR MEET 2 2 LR ATRETY, L L, HEENHIBREN D, b LIV AT 200
MENDETERENZT B RIMEREDEE LRV ET, N—=Ivia a7
2R L, shmetlv A7 Aa— L affi- CTHA AT Y\ EOMOEREEZEITT 5 2 3w
RETT,

7't A lEshmbind(2)> A7 L a— /L &5 TIHOAE U fl~IHT A€ VKA 1 N
DT ENEHETT, shmbindy 27 A a— )L O3EAT T4 A F U FEIR A 1/OZERT ~ 31 >
Kl 87 a 28R LTIEIN,

WR~7a 77 MLk > THAEAE Y OFMAEEZICT 5729, shmdefine(l) & MEiZ 52—
T4 VT Mgk EnNET, Zoa—7 4 VT 0 OFAFIAIL Tshmdefine=—7 1+ V7 1 |
TSN TOET, WH ATV EROIER L WA E Y O—H~DNA > RERT 572
». shmconfig(l) LFHEND=2—T 4 V7 4 biEEENE T, Z0=2—T 4 VT 1 OFIAF
JIEiX Tshmeonfigz~ > K| CHBI S TWET,

HH A Y OF| A

3-16

Fak AEO AT ) HETFAEERN— A BICFEELET, ®ICARL—T 4 S s VAT
AWICHFET D 2 O3 A VU HIKO 2 =B FELE T,

AE Y OIENBE SN DEN = =— 7 18R S - e A Y SR & T — 2 G R AMERL
SNOMERDH Y EF, MRS ca=—2 225801334 A U 30+ (shmid) & FEFIZL,
THIKRNET DT — A ERERET D, FEIBRT L0 SNES, BEOT
TARRESEMEL LT, ZOBAFIEI AT AHNOED T v 2T BRI HRETT,

FIA AT Y HBAICU TR T — 2 BERICEENET,

o BER—Ivvar

o FERYAX

o BT AL REBRTF (WEBV AT LD IZIFIZfEH)
o IRRICEMEZFEITLZPID

o {ERCE DPID

o BEMAL WL Tt A0
o RITHEA LR

o FHBITHIV B L 7R

o IRPBRIZETE LR
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R DA A ) ET — # HEE R shmid_dsDEZIEL, K3-3ITRT A L AA—EHET,
X3-3 shmid_ds #EEDER

//V 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_Ipid; /* pid of last operator */

\\‘ short shm_nattch; /* no. of current attaches */ A//

}:

HH AV EEOT — X HiERshmid_dsHOCSiET — # MR DOEEIL, <sys/shm.h>~
I ET 7 ANDHRIZHY T,

Z OREEEDshm_permA N[ F 7 L— R LTipe_permzff 5 Z L ICEE L TLEE
VY, IPCHRED =0 iZipe_permT — Z & KIZ A TR U T, Ziid<syslipc.h>~y ¥ 7 7
ANLOFIZHY £,

shmget(2)> AT b a3 — 325D H 2 3T

o HLWILHEAE VR F I L, ST D304 A€ Y HEIRT — 2 WSR2 FR L £
o KNI DE AT Y FHERT — FER LR o TOWDBEFOIAE AT VA1 2IR L ET

FITEND X A7, shmgety AT b —LIZHETkey FIBOMEIC L > TIRESHET,

key 2R L7388, & L < iEftok ¥ 7 —F o O I & 0 ARk L7288+ 5 2 & 3 ATRE
TY, ftokh 7 —F IR I NI 24 LR T EN—R T HX—2 AR L ET, ftok
EHEHTAZLET, 2=— 0 RX—FHETHZEBREIZRY , NALICHEHET LT 7 A
NA~DT 7B AFIRTHF—~D2—P—D7 7 v AR AREL 2V £9, b LA ok
ATET ME A AT RE A T — Z TR LI2WEA, flokZ2 AT 2 & 2H3LES, ot 7 n—
FUFUTOE I EShET,

key_t ftok( path_name, id)

path_name SIEUIMFEO Lt 7 v AR THDMAFD T 7 A NVDIRAZORA 4
FHEELET, d 5IEEHRE 7o A7 —72 MBI ET 5 T EEE LE 1, ftokix
B &h-path_name &id IZHS< F—2 R L ES, ftokd I B3 % 8L ftok(3)
DOman~X— Y O TR S ET,

H Lkey DBEICBEFOIA AE VFEGIFICHEH SN T 57 shmfly  IZIPC_CREATY 7 7 3% 7E

ENTWAES., FTLWVEBITFIZS AT L « Fa—=mu 7 s RTGA—F BB WK TE
BEN ol A Y T — 2 EER L —BIORE R E T,
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7 A ~X—h « F—(IPC_PRIVATE) & LTHMBNTWDHENErDkey ZET DD D5
EHHFEL, TI7A4_— b « F—FB/ESNRE, HLvshmid (VAT A - Fa—=2
T e RTGA=HEBRIRORY | FWIAER S LA A E Y ST — X G R E RIS
NET, ipcs(l)z= Ridshmid D7z Dkey 7 4 —/L RIFETER TRRLET,

H LIEE Svizkey Oshmid NFEET B854 BEFOshmid OfEN RSN ET, b LEEFED
shmid 23 3 LEBR VA #ilfll 2~ > RIPC_EXCL) (X AT &2 — W2 &5 shmflg
FIEOTITHRE@E)T 22 ENARETT,

B LW 2 U SR AMER SN /-Ffshmgetd o — LV L7 7 e AEFTAEEMERE L 720 |
TR U TR T 27 — s RIS E 3, FraIIERE IR D AREMRH Y F
TR, AR SN e B AXEIEREDETETHH L 2RI TN TLZE W Tshmetl
VAT A=) EBRLTEEN), HH ATV FEEOERE IXENDO T DI OERLE
NR=vTarybikELET,

—HiE & iz =— 7 Ipdig A £ VU IR T — X GRS ER & D £, shmbind, shmetl,
A AV BIE(hmop) BSFIFHATREL 722 0 £,

shmbindv A7 L2 —uE, I0AE Y O—FICHA A VU EEE N1 > R T2 2 ERAHRET
T, VAT AT LOFEMIL 3G A U EKE IOZEM~NSA VU N 7 va v a5 BLT
<TEEW,

shmctl(2)> A7 A a—/WMILLFOFETHE AT VHERELZ TS Z L2 LET,

o HHAEVMHEBICED LT —FAHEROES (IPC_STAT)

o HFAEVHEBABRENS—I vy g DR (IPC_SET)

o SHUGTAIAHATVMEET —FERE LAV —T 47 VAT ALY RFEDI
H A€V fE A HIBR (IPC_RMID)

o AEV LDIFAEVHEEDOR v (SHM_LOCK)

o IHAFVFEKOT 1y 7 (SHM_UNLOCK)

shmctls 27 5 a— )L OFEMIT Tshmetl> 2T L a—1) 273 a3 0 2BBLTLLEE N,

A A £ Y EIEREShmop)idde s A £ VIR OFES & Bt TR SN E T, shmatd
shmdtiZZ i 6 DEIEO K 2 O DI I E T (shmat & shmdt o 27 2 =2 — /L OFEMIE
fshmat} L Ushmdt> A7 La—b] 7 v a 2SR L TLEIWN),

shmdefine(1) & shmconfig(l)=—7 « U 7 4 1ZIF A€ U EAERRL T2 Z & A3 alRB/e 2 &
CEET L ZEFEETT, nb0a—7 4 U7 4 ICHT 2T A AEY - 2—7
4 VT 4] B varvESRRLTIEI N,
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shmgetv A7 A a—)b
shmget(2)iTH LW IEAH 2 € Y IR &2 B E 72 3BE RO e A £ V) fEIR A e L E 7,

AKE7 g Cldshmgety A7 LAa— v x2HH LET, LM ERIZshmget (2)man
NR=UEZRL TS, ZOMRELOEHZHIIL TWDL 7 1 7T A,
README.shmget.txt PIZHEE S 7eZHhd =4 > | &4k
lusr/share/doc/ccur/examples/shmget.c TR OIF 5 Z & RN A[FE T,

B

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

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

FROETDOAL I N— R T 7 A NVF, FRX—F 4 7« 2T ADlusrlincludey 7 F ¢
L7 RUWZHY FET,

key t Id~v & —7 7 A JL<bits/sysitypes.h>D H CEKAZT 5= DiZtypedefiz L - T
ERINTOET (IO~ X —7 7 A LI<sysltypes.h>NEHCEENTWET), EFKT
LI AILZ DV AT A3 — AN LIRENAEELIL, key OEIZHIST D4 A E Y k]
F-(shmid) <9 (shmid 1ZAFED HHE ATV OFH] ®27 v a VNTHRAESATWET), &
L7856, ST A errnolZ IO BLH 2 1 H & A AR E Ziu, -1 RSN ET,

H A Y T — FHEERITH T 28 Ly shmid (ZELFOEIFICI S THES T 25 G ITER
SNET,

e key 7 IPC_PRIVATE
o IF ATV F—HEERICKHET Dshmid 23FFE L 72\ key . A>oshmflg: IPC_CREATD
FREREN Y v TIE e

shmflg fEDHE Y -

o fliHla~r N (777)
o BfES—Iviagr

filfl o~ FiZHONCOERSNIELRTT, UTORE =~ Fidshmgets 27 A a—
T S, <syslipc.h>~ v ¥ —7 7 A VINERICE £ 5 <bitslipc.h>~v X —7 7 A )L
MICEHRINTNET,

IPC_CREAT LB A MefEkTA7-0icERIEYT, b LEAINZR
Wit shmgetidkey (G T 58 7 A FORtt, 727 A7
AIORER, B Ay MIEE~Y— I BN L 2R LET,

IPC_EXCL IPC_CREAT & —#& DI, 57E Sizkey 1Tk oA A€
VBT REICHEEL TCWAEE, ZOVATAa— W ITT—%
FlEEZ LET, ZATH LW (2 =—27 R F 22 B S 2
ST EBZTCLEI 2T utAEFL20IC
MEETT,
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N—=I v va BEia—WY— IV —T7, ZTOMOTZDIZHEARY [EEALELEEZEFREL
*9,
FIAIARRBNENR— v g v a— FOGEM TR IIELZ T LET,

K32 FEAEVBEASA—-Iyvay - a—F

BES—Ivvav SHELKE
Read by User 00400
Write by User 00200
Read by Group 00040
Write by Group 00020
Read by Others 00004
Write by Others 00002

BAEOMIT, BELTHERESA—I v g L ORDICSHERELZBNG LIy NEAORK
XL > CTERESET, 2, b L [ReadbyUser] & [Read/Write by Others) % Bk
SIN7YA. 22— ROfEiX00406 (00400+00006) & 72V 97, <sys/shm.h>DOHZdH 5 EE
SHM_R & SHM_WIIFTHE D7 DICiiAEE = v v a VEERT H-OICEAT L L
DSABETT,

shmflg &I, 7T 7 AFR L 8ERDEAE NS — I v g EE —FEICHEH L TRIRICRET 2 2
LSHRETT,

fER B :
shmid = shmget (key, size, (IPC_CREAT | 0400));
shmid = shmget (key, size, (IPC_CREAT | IPC_EXCL | 0400));

LT OfEIE<sys/shmh>OF TERINTWET, TNOHOEEBZ 5 & FICIIOFRRE &
A= S B

SHMMNI WO T HFIHATRE/ R = — 2 Jp 35 A £ U I (shmids) O fe K3
SHMMIN /g A Y I A X
SHMMAX BRI A E Y Mg A X
SHMALL EREFGAEY - X—=TH

HAHEAETVHIREDOY X MNILLTFOAT > a O HIZ L Vipes() 2~y RTEET AL Z &
WARETT, FEMIIman<— &R LT EEN,

ipcs -m -l

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

shmctl)iFdeA A & U SO HIEERIEZ T4 D70 S hvE 7,

A7 varTikshmetly A7 L a— &SP LET, S HICFEMZRERIZshmetl(2)dman
NR=UEZRL TS, ZONRELOEHZHIIL TWDL 7 1 7T A,
README.shmctlixtNIZfefit Sz < o= X o b LIk
lusr/share/doc/ccur/examples/shmctl.c TR 5 Z & N ARETY,

B

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

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

FROETDOAL I N— R T 7 A NVF, FRX—F 4 7« 2T ADlusrlincludey 7 F ¢
L7 RUWZHY FET,

shmctle 27 b a—/WZIEFEK T T, U T-LOBEEZ KL £,

shmid Z8%kidshmgets 27 & 32— L& f o TERL S L Tc B 20 e B CIlE 7 WIS T 72 T v
B0 EFA,

cmd BIEUILL FOBOWT N E R F9,
IPC_STAT FBE & zshmid (Zxbsd 57 — 2GR, RA o Zbuf 12k~ T

BLREND2—P—2F Y ZHOT — X EEEOET &G AT
— X AfEREIRLET, [Read) FFrRIAMLIETT,

IPC_SET fBE & hizizshmid xS 9 5 0% 72 —¥—ID& 7 v—7ID, 73—
Svva UBEERELET,

IPC_RMID € & fzshmid & HEICZNICxHET 57 — 2SR 2 HIBR L %
ﬁ—(}

SHM_LOCK HEHEAFRVHEBRORAY v T 2fEEd, 22—V —idu v 7 BNEHIC

olcth, THETHIEHETAEDOR—=VE 74—V h T H0HE
NHYET, 7RI OBEEZFIATTDHZDICA—R—a—F
t L < IZCAP_IPC LOCKIERZFF> TV DOMENRH D £,

SHM_UNLOCK AL ATVEEEZT ey LET, TR A2 0K
ERFEITT B DICA——z2—H% 4 L < [ZCAP_IPC_LOCKHENR
ERFOCWORENRDH Y 7,

NOTE
msgctl(2)¥— & ZXIPC_INFO, SHM_STAT, SHM_INFO= <> R &4
R—hLFET, LrL, ZhbDa<wr Ridipes(D)2—7 1 VT 4

THETATEDEITICERENTWAD T, Znboawy Rizon
TOFBAETH Y A,
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IPC_SETF72iXIPC_RMIDfilfHl o~ o REFATT D728, 7't ATLLF D&M 1> L
L TWRITFIERD 8 A,

o  HZROWNERD L —H —IDZFTH
o  AH%172CREATOR®D o —H# —ID% T A
° A= —

e CAP_SYS ADMINY” — St U T ¢ i

A A Y FEEE, -m shmid(Fe g A £ U sEIEGER B ) & 72132-M shmkey (i3~ 2 Bl D % —) 4
7y a VB X Biperm(8)a~y ROFIHATHIBREN A AIHEHE D H 5 Z LICEE L TL 72
SV, Zoawy REERT 5720, et RZIPC_RMID #lifla~r FOEITICHEL 72
LD LECHEREZFF> TWARERH Y T, Z0a~vy FOEMIZE L TEZ L FRIE
ipcrm(8)Pman~X— Y S L T E &V,

HH A E Y FERZ /OB~ ALV K

shmgetDF| A

3-22

RedHawk LinuxiZd:A A € U 82 1/OZE M D —EFIT /A R+ 5 Z LRARETY, 975
TEOOFNEZLLT L7220 £97,

1. HHAE Y fEEAER (shmget(2)).

2. PCIBAR AF¥x v « b—F U &MH L CIOBEEOWET KL X % Hifs

3. FEZIOAEVIZ/NA > F (shmbind(2))

4.  HEEE Y —OEET R L RZERICHES (shmat(2)).

a<y RL~ULC, shmeonfig(l)=2—7 ¢ V7 133G A€ VEAER L C. 2z hE

AFEVASNAAL 2 RTLOMHT D2 ENFRETT, FMix HEFEAEY ca2—FT 4 VT
©41 B varEZBLTIEE N,

shmat&shmdtO v A7 Aa— L E2ERATHZEICL Y, HHE ATV FEEE 22—V —DRAE
T R RZER & OREGB L ODHENTTREE 720 £9, ZNHDY AT A a— Lo/ FIET
[shmat3s & Oshmdts 27 L z—/1 ] OFTHBAEHTWET,

shmget(2)> A7 b3 —/WIHH A€ U SEIREER T 2 72 DICR YIS EvE T, O
LOIEFKTIZE 5T, size /34 hOIH ATV BIEAER S, BB OFKS] 7R S E
1;_‘0

WOZERMINZ /XA > R LIZBE, fEBR DY A XIZPCIBARA X4 o« L—F U 2 H L CTHRET 5
Z ENAHETY, (bar_scan_open(@)EZ B L T 7ZE W)

shmgetDF AT 5 2 TOREHIT Ishmgets 25 La—/L) OFTERESNET,



shmbind ®OFI|

YTFNL LA 7t R

HH A E Y FEE A ER 2%, shmbind(2)3 2T & 3 — /L& i - TIOZER D —FIT F N % /A
VRTDHZENERETY, ZOUH L%, L— FET-IZCAP_SYS RAWIO DHERAZ#HE- T
WARENDHHZ LITEE L TLIEE,

shmbindiZxHI O 7 v ADRERA~FES T DRNFOHEINDILERNH Y £F, FDk,
shmat()& /i L CHEIR~FEAT 5720, MOH LT v AOEET N AEMEYIET N L
AZED—IN~ v B T B EAN/ERR L £7,

OZEfI D —ERIE, E DT N LA LR S 3F A F U RO YA XL > TEH
ShET, BET RL A= « Xy XY EER)ICHIZ A2 LERH Y 9, EFAEY
FEI DY A XidshmgetDIEOH LI Ssize SIIC L v sz S ET, b L102431 k
DOIF ATV HEBAESR L, B2 X, BALAALE0x2000000 (16X R) THEE A £ U O—Fi~
INA U RLIEWES, M AT Y OB/ A U ALE0x20000007> 5 0x2000BFF % & ¢ e =
Lz E£9,

FRA ZHOWELT RLRAZT AT ANON— R = T EFENRR TED B FREMENH 5 2
LITEBLTLIZE W, EEICT A, Z BRI H72DICWET R A%PCIBAR A% ¥
N—F &Moo TRIGT A LENH Y £4, bar_scan_open(3)Pman<— T2 EML T 72
S,

shmbind Z MM 3 72 DI T & SN AHERIZEL T D L0 TT,
int shmbind(int shmid, unsigned long paddr)

SIEFLTOL I ICERSNET

shmid MR AT Y O—ERA~NA > R LT IEH 2 U fEg OB 1
paddr BE LI AE Y fHllE A FLIEWAEY OBBHELT KL
=

shmatB X Rshmdt A7 b a—)v

HH ATV EEDO T AT L3 —/bshmat & shmdtix, FFOH LT7m®ADT KL RAZER~
HHE AT VEEOBEB L OS2 T 270l anEd, A2 v a vidshmats
shmdtd > 27 ha—L&2#B LEd, 722530720058 Eshmop(2)®man~<— Y 25 L
TLIEEY, ZNHONOH LOFEREZH LT\ 7' e /2 A, README.shmop.txti
WL E =% < o a x>k &4z usr/share/doc/ccur/examples/shmop.c CHROIF 5 Z &
MARE T,

B

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

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

FERORTOAL Y INA—RT7 7 AN, T —F 4 7 « AT ADlusrlinclude 7 «
L7 vUIZHY F9,
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HHAE ) FHOME

shmat> A7 Az —/Lidshmid THREINTZFEOH LT e A7 KL AZEMIZIEFEAEY
A LET, ZHITFIIORAS 2 EE K LET, EFEKT TCEOMIEITrE AN
HHAEYHERICHES SN TVWAAEY DT RLRIZRY | RBEHIER-1E 20 3,

shmid BT HE L2 A TIE 2 WEEIE TRz v £8 A, TR oshmgets 27 A
T EE o THER SN TV A REERH D £,

shmaddr 5|#%shmaty A7 L a— L ~EFTERICEr b L Fa—Y—HBELTHZ L7
BETT, b LENNErOLA, AL —F 4 7 « VA7 MIHE ATV EEIEES SN
27 RLAZROET, bLEWP 22— —HEDOHA., TOT RLAFT s T 0T R
VAZEMNO BN IR —VEBERT RLATHLILERHY £7, UFICHAG2T KL2o
FHEBIRLET,

0xc00c0000
0xc00e0000
0xc0100000
0xc0120000

FNRV—=FT 4 T« VAT ANRT RVAZRSEZ LEEHATHZ L IFBMMEL M ESEE
1;_‘0

shmfly 5l%¥iZshmaty 27 & = —/L~SHM_RND(Y] ¥ ¥ C)<°SHM_RDONLY (3t /4 Ht » BL/)
7T T EETTDIER S ET,

A E ) B O5BE
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EEAEY c2—FT4VT ¢

RedHawk LinuxiZ3EH A € U EIROFHAEBEGIZT 22502 —7 4 V7T ¢ ZRHEL E T,
shmdefine(l)=—7 4 V7 4 3B FE 7 0 ARMEH T 5150 Lo IH AT U §Ek 2 /ER T 5
ZEMAEETY, shmceonfig(l)=~ > RIEZHA ATV HIREER L, ®ELAE Y O—f~N
AV RTDBIENARETT, INLDZ—T 4 VT LIFZ0%OEI v a v THIHLET,

shmdefinex—7 4 V7 4

shmdefine—5 1 U5 4 1Z—BHOWRE 7 2t ARG A E Y OFHERDITT D005
FrENE L, P12 EoE ARV HEEEZHBET 228070 77 AR3H o7 L LT
b, VEL T 2—T 4 VT 4 BT Z ENXMETY, shmdefineld Y —A - 727
b e Z7ANN) I FTEMBEDOHLA T2 b 77 ANEERTLED, VorT5
PIRNCFEOH T HERH D £97,

RedHawk Linux> A7 & ECHEITT 57 17 Z AFfiZshmdefinelZBLEGNU C, Fortran, Ada=
234 F(gce, g77 GNAT) TEMEL £7,

ZDa—7 4 VT 0 OFECET DML, Quick Reference for shmdefine (3U% 5-0898010)
Lshmdefine(L)Oman<—Y 2B L T Z &V,

shmconfiga~> F

shmconfig(l)2~ > RIZFEDOF—ICRIGT A IH ATV fEEZEk L, FFEIN0OATY O—
HAMERBICANA U R T2 L E B LET,

o~ 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}

HA AT Y FEIEA~E Y B CTAHNUMAA T Y « R U —ZBT B EHRICOVTIE, 108 F 7201
shmconfig(L)®man<—C 2SR L T ZEW,

F7 v a NEEIBTHA L TVWET,
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#3-3shmconfig(l) I~ KoZFva v

Option

Description

--info=DEVSTR, -i DEVSTR

--bind=BARSTR, -b BARSTR

--size=SIZE, -s SIZE

--physical=ADDR, -p ADDR

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

--mode=MODE, -m MODE

--help, -h

--version, -v

DLF CHERL ENADEVSTR 12 v F L TNAEKETF A
AR EOF AT HEEICET 21 H A

vendor_id:device_id

—-bind &4 % L &ICEH £ 9, DEVSTR EifF
HIZE L TiZ-bindZZ2 MR L TL &V,

HAFE A~ A RT 572012 A F U NOIOfEE %
¥ LE¥9, BARSTR XL F TSNV E T,

vendor_id:device_id:bar_no[:dev_no]

vendor_id & device_id [IN— KR « TNA 2%
FEL, BE2OD1I6EHOEE = v o TR > THE
L& (4 8086:100f), <1 & —D~==7 L,
Jusr/share/hwdata/pci.ids, Ispci —ns XV Bif54 %
ZLENHRETY, ZINLDIDEIRET DI, HEEHE
“Ox” B L LE (I 0x8086:0x100f), ko> [H
Al EBRLTIESN,

bar_no (I/NA > FJ 5 AEVMEEAERFELET, =
DOEEBET D70 A7V a &R LE T
771%“Region bar_no: Memory at ...” & F RSN FE9),
AE VRIS 231 T B Z ERAEETT,

dev no [IfEE. N Z—IDL T /31 AIDBA~ v F L
TWAHEBOR— R EFRNT 5720700 T
T, ZOMERSET BI04 7 a2 FEHLE
9 (H /1% “Logical device: dev_no:” & FERENET),

ZOFTvarEHERAT O —F—iX
CAP_SYS_RAWIOHERR ZFFo TWAHMLENRH D F
jqo

INA TR DY A REHRE L ET, -bindlZLHT
172 . T 740 MIETO AT Y T,

I 2 A RT 2P0 AE Y O—EBOBET R
L AL LTADDR #EELET, 20T a3 0F
BIEENE L7ZDOT, —-bindZfH LT &0,
ZOXTvarEHEAT IO ——F
CAP_SYS RAWIOHERR & > TWAMLENRH D F
ﬁ—o
HEAEVEBRTAEEO /A V4T LE
7

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

HHE AT Y EA~DT 7 B RAEEFEHS = v
gDy hELTmode ZF8ELET, X—I v
a VERETHIDICSERE G AT ILERNH D F
ﬁ—o

FIRFREZR AT > a v EEAFIBEIZ OO TRA L
7

avw L RONR— g U EAIFELET,
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lprock/sys7 7 ANV AT ANIZDa~vy REFHT DI~ FENTHWDRENR D
DET,

SHIEICE VIESNIEROY A X, TZICRBENE T —ZDOY A L —H LT3
VERHDHZ ECEERTDHZ EIXEETT, b LshmdefineMiH STV 554, (8RO
P A RFEEAE) DO THDHLEEEENTVAEHDOY A XL —H L TWHLENRD Y
F9, LV KREARYA XDIEETHERE L £ 3 (shmdefinelZ B4 5 15#1%.  shmdefine~—
TAVT 4] ESRLTLIEIWN),

2= =L TN —TCEET SR AL, T RAERIET SN~ v VERET
H0IZ-u,-g, -MmA T a VERETHIZEEMELET, b LIBESNLTWARWES,
WOF 74NV hOa—HF— DB L O L—7IDIZEN S DFEE T, T 74/ FOE— RiZ
0644,

key Fl1HUTHEE A€V B2 —F =D BIR L 72ilBF 2R LET, Z OB FI38EHs L
SEEBEFET 7 AN EBRT DIBUER R ANALTRE T D 2 ENARETT, "ALAHI RSN
LI, ftok(key,0) iIshmget(Qa—LDedIiiF—L BT A =2 L TERINLE
K

--tmpfs=FNAME / -t FNAME (X% —O b 0 iZtmpfs” 7 A VY AT LD 7 7 A VAR EFRE
THEDIHERATEZ ENAEETT, -u,-g, mA 7 3 VT ZOEEO T 7 A VEMEERE
HLIEERT D0 T 2 EMNARETT,

shmconfigNFEIT SN DR, NEHOT — 2k L o A€ ) I E Sh - F—1cxt L
TR SN, b L-pA 7 va UBERENLSE, WA AT Y #HEIII0AE Y OEFid L 5H
Wl v FEanEd,

shmconfig TIER SN/ IA ATV FIE~DOT 7 ERT 57, 7 0 A THEBOMN T %
B39 572 mAIcshmget Q) Z MO HER SV £9°, Z O30 A £V ks
BET DO AT Aa— L THEZ/R Y £7, shmgetOHARIFLLTO L BY T,

int shmget(key, size, 0)

key OfiZshmconfig THE Shizkey DEIC L > TIRESNET, & Lkey DOIENEE -
7=5E . FOEEIIshmget OO L Tkey IZIEESNDLERH Y £, & Lkey OED

INALFRE -T2 BE . shmgetDIEOH L Tkey (TR E L7172/ S A4 FRICIE-S < B0l 2 IS+
BT DITRHNftok Y TN —F U EFOHT UERH Y F9, AN F—~EETDH L
Z|zZshmconfigiZid 23 v OftokZFEOH T 728, ftokDFEO LIZE T 5id 513 EiEE
R CHLIVNERH D Z LIEET DI ENEETT, size DfEIEshmconfigD-s5| I THE

L7onS ML BELLLTHRLERD Y £, WHAE Y FEBBEICER I NZD, Euao

fEixflag 513k e LTHREShE T,

shmgetiZB4 5T X TOEHIT Ishmgets 27 La—/L] BB LT 72EW, ftokdfi
JTFEIZOWTIE, THEF AU oFH] Lftok@)Dmant—Y 2B L T EZE, ZFr—
e YUY =R LTUET 572010~ v B 7 ST AT Y OFERE ERKT 25 IR,

shmconfigz FEOMH 372012 fetelinit.dT « L7 b U NdDshmconfig A 7 U 7" b ~fT7 %1809
LHZECEVAERATHLER LD LNEYA, £ TDHZ LT, EBRTeARNZN
EERT AR E S DRNCIPCHY —2 T2 Z LN AfREL 72 0 . A7 v A R EIROME A
DLEEE 72 HANCHA ATV IR E PP ATV MONA » REFHLTHZ ERAEEE 72D F
To LAFOBID LS 24T2BML T ES0,

/usr/bin/shmconfig -p Oxf00000 -s 0x10000 -u root -g sys -m 0666 key
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ey il

ZORARTIE, RCIM EOWEE A€ Y §EIRZIspci(8)ili » THEFR L. A7 A Y fElk~ A

KLET, Ispciz AT 27-0IdIN— b THIMERH D Z EITERLTLIEEN, L
Jb— MERZ FE> TV WS, Jusr/share/hwdatal pei.ids % T 734 A4 FR(RCIM) % £
T ENAHET, IDDEIEAR Y X — 7T /3 ZADFROLEMNHNZE SN E T, 228 LOT /3o
RIDMR[E—T /3 A& L THESN TV DI, ENEHERT03E 0 578 STz

#-device_id Tshmconfig -iZEfTLE T,

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

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

2. vendor_id:device_id 5 AEEST 572 DICRCIMA#R A2 EH L ET ¢

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

3. IOTNAZOAEY fHEEEE RO E 9, Ispcildvendor_id:device_id O & HEEHFE” 0X”
72 Lo 16EH0E R(1542:9260) THH L 923, shmconfigid~— 2351+
(0x1542:0x9260) % M FE &5 Z LITHER L T Z3 0,

# 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 LEOIPCHA AT AR LE9, physaddr (334 > RLEZHHET FL
A%
#£L., b 27 v 73dshmeonfig—ia~> NIk haEnz=7 kv aes—&%+2%
ZRICEBELTIER N,

# 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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A
TR e RV a—Y T

AKECTlZRedHawk Linux> A7 A FICBIF AT ot R « A5V a— U v 7V OMEEZIRILLE
T, FOLEHITTBER  AF TV a—TFNRIZFITTEHI 0 BRAEZRETHONEHHAL,
POSIXAZ P a—U v« R — L EBLREEAZHLET,

RedHawk Linux OSOH T, A4 ¥ 2 — L ARERFEIZFIC T e A TT, A5 a—Y
BREL A Ca—) v F « B — 37T AORETT, VAT A AT a—F 37
O ANFEITSNARICRE L E T, TR T A—F, TavAoME, =2 —F—%
RICHE SO CTELE R L, CPU~NT R EAZE) YT AH7HIC 21D OENLE L R
CPUT 7 4 =T 4 ZEHLET,

AT a—FIIAODEIR DA a—0 7 R — 12T VT 4 AN T k'R
FH(SCHED_OTHER), 1213/ Xv 7 7' RTCPUICAMEMNT 57 rEAH
(SCHED_RATCH), 221X U TNV H A L - T7 U r— a VRICHEEETRERY v—
(SCHED_FIFO &SCHED_RR) %L EJ, ZNHDRY —iE, 43—V D [R5V
— U T R —] BT a o THANFHISHTWET,

FI7HNRTIE, AT a—FFF A by =2T V7« RY 2 —DSCHED OTHERZfF\ V%
9, SCHED_OTHERZKR U > —DHhd 7 rt Akt L, WI5IH 7 1 & A3 L7 AR
CPUEFT T v AITENT-ANL—Ty "R L E D LT 5720, Ay a—F 13547
AIRER 7 mE A DB E A BIRICEEL £,

BEBEEA Y a—) 7137k A EEICHIOELE 2R ET 5 2 LA ETT,
AV a—F X ECERERA 2= T R =% AT 57t AOEREEZRL
TEHELEREA, BIZMMOT o ANFEATARETHD E LTH, KbmW I TV A AEE
BRET 0 AT EICEITARERCPUZ E CICHEHELE T, o T, REENR WS 7 et
AEFNIE CTT e AT 5 EMRIEEEZT 7Y 7r—3a VIHRET 5 2 L A3 AThE
<9,

UTZNEALERELEL LWV AT ARIE TR, 774V MDAV a—F OFEFT
INCHEREL . EEELE T u e A IS L ENERA, LU, UTAEAL LT r—
arb LR A IV I RENEROT U = a VO DICEEREE T e
AFZ 7 VT A ANRT TV r—a rOFERNBMTZIND 2 & RAET 2ME— D HIETY,
FEDOT a7 T AMIEFILT Z—I=AT v 7 RISEREZERT A0, BEEELERT
Ta—U 7 e RV —EERATANERHY, BT HX—I=RAT 4 v I RINEP N
HAZ b LICBREEEH 0T A20ERSH Y 77,

IEEERI#£1003.10i12 35K v AT Aa—L—KiE, 7uv2A0RFrVa—V 7 - K —5F
JSOMBRRE~DXA VY N RT 7 EAERMLEST, 2O AT La—L—RZEFEENL T
LZ0E, T ARA 2= 7 R =B X OMEREZREL LIRETLHZ &
EHAITEVAT LAV T, HEDATFVa—Y 7 « K — BT D 5 E O/
- REZBEL, 97 FEE L (SCHED RR) * A7 Y a2—) 7 « R Y L — (2N T
A a—VENTETBERADE A L T F o H BEE,
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run()z<> ROFHICE Y, <2 R LOLTFRv ARy P a—) 7 R Y —¢
BREEZEET L ENARERVET, VAT La— i bruna~y RIROERO
DOFIEE v b EERITAETHBSNTWET,

TaER e« AT a—FDOEHEFE
K4-UZ A ¥ a2 — T OBEFEEZ R LET,

X4-1 22—

User Global Scheduling Paolicy-Specific Scheduler Process
Priority Priority Order Priorities Policies Queues
Highest First
oo 1 Fixed
- A Priorities C)-—%j
’ SCHED FIFQ ' Fixed Priority
and ) Processes

SCHED_RR

Time-Sharing
Priorities
Time-Sharing
Processes

—O0-O

SCHED_OTHER

g)...EE(Q.

[4] 138
Lowest Last

Fov APMERESNHME, RY —DHBFANTA S P a—U 7 - R — L BEEELZE T
A Pa—= T e RGRA=FEMKLET, T 74/ FNOEKTIE, ok
SCHED OTHERKR U 3 —TAF YV a—NLENTE A L =T YT« Fux & LTHIBL
T, Tub ARMEEELEER) —TELL AT P a2—LEN57-DI2T, 22— —BiKk
MY AT La— Ly LLIErun@)a~ >y REM L TIThn s LERH Y £7,

Tt AOEEEEFRET D, 7 AL User Priority(—r — 9 — 5L ) 2% E LET,
ZhE e — = DNBAEOBRE AT T & X IO § sched_getparam(2)i & - T#s
ENBHERETLHY T3, BEIAGERT Y r—ya VIIRED A Va—U v F R
= OB RS DY &Il 5 7= $iZsched_get_priority_min() &
sched_get_priority_ max()D A > % —7 = — A& HEHTHLENH Y 3, 2—F— @5
Ofi(sched_priority) 3% 7 2IcH Y ¥ToHivET, SCHED_OTHERY v & A 1Z00D
S—P— S ERE Y ST BN DTS TT, SCHED _FIFO & SCHED RR7 1+ A (1425990
PAN DO 2 — P EEEZFF > TWET,

R Y 2 —F 3R U 2 —[E A 55 (Policy-Specific Priorities) 2> & 7' 1 — X LS BE (Global
Priorities) ~A 7 ¥ a2 — U v VLB LET, 7o — UBRETT —F VN THER S5
AV a—0 T e R —DETT, A7 Va—J3RIAENDE T v — U OE
WZxt L CETREE R Y o A0~ EE2RRFLE Y, SCHED_OTHER A7V a—Y 7 « &K
SHIET BA0ED T =)L e A D o= U SERE T, EEBEEA Y a—Y v
7'« R —(SCHED_RR and SCHED_FIFO) (Z&fid D9HD 7 v —r3)b « AP a—1 v
TREE, ATV a—FFETERVREbEW T e — SUEEEDO Y X M EEL T, BED
CPULTEITTADICZEDY A NOEIFHDO T 0¥ A% EOET,
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A a—) 7 R —F, VA MNNOTaEARnTay 7 EN5H L IXE/TAREL
RBEE, URANNT—P—EBLEL T ADMIMIERE LW rE 2D Y 2 h~ffiA
INBE TSROV THRELET,

FEEELE 7 0 ANRRFECPUTT CIZFEITAMRETH LM, XMLy =T V7 - Ttk
ANZEDOCPULTETTHZ LIEH Y THA,

—ERF 2 —FNCPU~NT BB RAZE Y6, TuvRIFOX A L T3 XNl
WIS, RV —=T7F2, BERETO R RICLV T oy s b LK EFV T FENDET
EITEINET,

ps(1) & top(IZ L W FRk SN DB IXNES CREA SN2 Ca— W — TR E S N B
FRENICKMRT AT THAZ EICER LTI,

AR a—Y T e RY —

LinulZ 72 B A2 A7 P a— N5 HEZHIETIAr Y a—0 7 « R Y — & 5T

FLET:
SCHED_FIFO Ty—ARMAY e T7—ART U KFIFO) * A va—Y 7 « R —
SCHED_RR SYLRREVRR) AT Va—Ur s HY o—

SCHED OTHER T 74N hDEA LT =T YT« AP a—Y v iKY —
SCHED BATCH WSROV a 72 Ly ESEEI®E?
SCHED_IDLE CPUMT A R/VIREE TIL7ZR WREIZ AT

T77—Ar 2+ T7—ARTU L« R ¥2—Y 7 (SCHED_FIFO)

SCHED_FIFOIF0 & ¥ @ —H— B TCOMEMT 2 Z LB ARETT, ThiZ
SCHED_FIFO” 1 & AN FEATRIBE & 72 o 7o lff, BIEFEITH D ED L 5 72SCHED_OTHER Y 1
A THSTHRICHEIZT YV 2T M52 &2 EWRLET, SCHED_FIFOIZA A &+ A
FA LT DIRNERIR AV 2= DT NI XATYT, SCHED_FIFO#ESEE T2 4
Va— /L ENTETaRIH L, ROLV—ARNEASNET  BELEOMO T 0t X
Jx>7 N ENTZSCHED_FIFO7' B ¥ A% OEEEY X ORI £V, 2 TOEEE
ETaEARHFORT 2y 7 S OECICHEITEZHEM L E9, SCHED_FIFOY v & X 1N FEAT
AREE 72 ooy, ZOBEEY A hORBRICHASNET, b LETARETH-T2HA.
sched_setscheduler(2)% L < (Isched_setparam(2)OFFOMH LIk Y 2 S DK% REICH HPID
\Z—%3 2 SCHED_FIFO7 m & 2 %l L £, sched_yield(2)Z M7 mt&XX%ED
BEEY A NORERANEESINET, TOMOA N2 NI —F— RN LT A]
a7 e AffH Y A NOF TSCHED_FIFOERE TA S Va— /L a7 et R IBE L
F+H A, SCHED FIFOZ ¥ A%, NOERKICEIV T ny s, SELES oA LS 7 )T
7 N, sched_yieldZ MO CEITINET,
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Sy Ry« 27 Y a2—1Y 7 (SCHED_RR)

SCHED_RRIXSCHED_FIFO® HffiZ2YLiRRERE CTT, K7 0B A ZI XA L - 7 4 X A% K
FREE > CERITT D Z EBRFHFATENTND Z & ZBRNTIE, FiRDSCHED FIFO4 T
SCHED RRICHEM &N £, & LSCHED RRZ & ANEHAFRT /0 LITZ A b+ 7 4
ALY RESFETLTWDGEE, ZOEEEY X NORBRAEEISNET, SELE T 7
TR TV T REN, FOBRIT a2 L LTEITEHBET HSCHED RR7 1t %
I, BB TONTEZEDOT I RREYDAA b I3 F LEENELTITKT LET,
A I 7 F B ADRESIsched_rr_get_interval(2) T Y H9 Z L NAHRETT, Z A A -
I x B LDESIISCHED RRA Va—Y 7 « RYV—TARAFVa—) 7 E8ni=7n
TACHIET DA AMEICEESNET, WA AMEIKRE LY A L 73X LEFD
BCHNET,

BA DY 2T VS « 27 Y 2—Y 7 (SCHED_OTHER)

SCHED_OTHERIF = —% —{BEEOTOAME T T2 Z & BN AEETT, SCHED_OTHERITFFAI72
UTNEA L AN ALD2—F—BRELLEL L e TOTrERENRETEH—
WRBVIRZA LY =T VT DAY a—TF « RKY —TF, Ffr7&8hd7avAxix, VA

DTS CHRE SN DB RELE IS 2—F—ELEOD Y A M bBIENE T, B
RIESEE T T A % - LUL(nice(2)h L < Idsetpriority(2) 3 257 L a—LIZ LV RESNE

INHEESNWTEY , FTARERE T OB RADE A b+ 7 5 2 F LD DITHR S ETH,

AV a—FZI LY ETEEEINET, ZhEE&TOSCHED _OTHERY v & A M TA /s
AT E2RAE L ET, B2, VWOBMEDETFIZL Y Yo 2RHEMNH LI T vy 7 AR
LWl L) zOMOBEREEELET,

NyF « 2P a—Y 7 (SCHED_BATCH)

SCHED_BATCHIZ#FIEEOTORB TS Z ENARETT, ZORY —IZBHD(F A
AEIZIES )BIELEEIE LT e A% A7 Y 2 —/L 3 HSCHED_OTHERIZHEHBI L T\
F9, EWIISCHED BATCHIZ 7 B ANCPUIZAMENT DD E A ¥ a—F BN
ETHIETT, TORR, ArVa—J3BETHEMEICK L TS RAT TV a—1 v
T RXFAT 4 FBATLIOT, ZOTuRRAFAT T a—U VT OREIZBWNTD LGB
EnET,

SCHED_BATCHIZ A Al % Fif 7 < W& LUAMIFEREERIO AR, BLOAMDH D ¥
AZMITWHREICRF R TV = T a VB ERITIENRNWT I —I=AT 4 v VR A
TFYa—Vr 7 R = BRERARITR L TERITY,

EEAEERT Y 2—Y F(SCHED_IDLE)
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SCHED_IDLEIF MBS EE SO CORE T2 Z E N FRETT (T ut AD T A AMEITZ DR
U —IZITER L),

ARV o — 3 FEFIANE S E (SCHED_OTHER S L < (XSCHED_BATCHAR U 3 —"TF A A{HN
+19LL F) THEITHT DY a T RRETY,



TR R Ry —

PEREM E D72 DFfE
B ETTiE

WO 72— RIFBIED 7 1 & 2 %600 @ EE LS CSCHED_RREEEILEAR ¥ 2 —
Yo7« RY—IZRELET, POSIXAZ P a—1 7 « —F NI T HIERITAZED
[Tt R AV a—) T A BZ—Tx2—RA] B a 28R LTLIEEN,

#include <sched.h>
struct sched_param sparms;

sparms.sched_priority = 60;
if (sched_setscheduler(0, SCHED_RR, &sparms) < 0)
{
perror(*'sched_setsched™);
exit(l);
3

B Y AIN—F

BEBLERA 2= 7« R —DIDICAr Va—L a7 akeRiE, Y7 FIRQ
AR Ly MIEET LI b EWEBEEICHIVMAToNET, ZboEIV AL
—F UNEE 2 BNZCPULETIAT LIZEI VA —TF o O W ITE¥(ERITLE T, EE
DENABN—F NIN— R = TEVIAB L~V TEITESN, (EAEEBLEEAF Y 2—) v
J e W) —=DIDIC ATV a— &N a2 E2ET)CPU LD ETORREICF Y =7 b
LET, LINUXDT /SA R« RTANMERETL, T35 AREIDIAZEZ N RV STz &l
SEBIDIZT A RLEOROWY ICHEREINAIHEZF/INBRTETTAHAZEERRHLE
To THNA A« RTANET NS, RE Y AL N —F NZBET HEEDOR D 20T 572D
DENYIABA T = A LDI>HEETH Z LNk ET, BEBLE oA XEZNLLDOHEY
AN —F 2 L) EOBRETIEITSN TSN, ZOE D ALEE T EEELE ok
ANEND IABN—F S RIAFNDH|/NNBOY v X —BE25LZENARELE RV E T, T
RNA A+ RTANR=DEI IABN—F AT 23 ERICONTIE [F314 2« KT A4
N BEBRLTIES D,

SCHED_FIFO vs SCHED_RR

2ODEEBRERr Va—0 7 « R —3ZOMENRETHLETEY, BEDEMLETT
F—OEETENELE7, SCHED RRISF B A TR DX A L+ V4 X LEFIHLTH
LHRNCHA L I ZLEENG ST, b LEEEEERAF Va—Y 7 - K v—n1
DOHFITHEIE DS LNFEATRIRERRIED 7 0 ANFET 254, 7 1 ALCPU% HEE
THRETTHLZEEZRADIENEETT, b LEEEOELWIETHRERRED Y ot
ZNEENIPFE . A7 Y 20— F T HIDOSCHED_RRY 11 & X3 Z DCPU_L THEIT W REAR RSB
RETawATHEOET., A—7 2t ARFATORDICHERRIND ZEPHELET,

hE, EK<FECATF Y a—U U IEREICCTEEBREA 7 Pa—) 7 - K r—01>

WA Y a— NV ENTZFETHOT vt AR EHAFET 53%E&. SCHED_FIFO L SCHED_RRT
AV a— VIR A OBNRE—REEZT THDL L EERLET,
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Z DA, SCHED_RRIZZ mERIZHID U ToHNIZF A L - 7 4 2 Z LTHEVCPUZ AT
HlEENLOTO B RCHALET, o ADZA L 73 F Midnice(2)Y AT L
A= UK VBB EZITL I LICERLTIES N, LEnTF A 2MEERF>7 a2 Tk
EREA L I BEPREVETOENET, OB RADHA L I+ Z Nrun(l)a~
RENMLTELET L EBAEETTEMIZAZED luna~v oK) 2B L TZEW),

CPU%R T v 7 T HEERBEE LR

AEVDORY T

SCHED_FIFOL SCHED RRD A7 Y a—Y v F « RY L —TRZ Va—/LENT=TrE 2D
T a sy JERL— T TR TCORELEE o 2 2B ey LEST, Z0vF Y
FMFERIIMOT e ADCPUEEH 120, FTRIRE L TINEBITILERS D 7,

V7 NU=THRER, a3 T AN ROT Y r—a L0 bE W — P —E
ATV a—NInly =ik ary Yy — ECHHRRRREEROZ LIZED, 20X
REERA—TF W T 52 ENTEET, ZHETREBEVICTey 7 LA, LFEK T L
BRWTANFDYTNLA L TN r—a v OBAEIEEA[REIC L £ 3, SCHED_FIFO
BLOSCHED RRY R IHez o7 227V = 7P 52 LNARETH DT
W, —b - FatAH LIECAP_SYS NICEZ — B Y T 4 2Ho>7 u v 22T 5
DORY =% FMNITHZ EBNFATINET,

R=TV T ATy T IIKEORE, TV r—vay - 7a s g MR ARE R &
DYAT Lo =3~y FERIZMAMLET, X—=V 07 2T v B I RRROMERER A
BHERT D7D, MEAETYNOT v AOEET RLAEMETH LE—Haz e >y 7§
B 7=®iZmlockall(2), munlockall(2), mlock(2), munlock(2)%- 3 A 7 & =2—/L%3 & U'RedHawk
Linux®>mlockall_pid(2)> 25 L =a—L &2 LET,

CPUT 7 4= 4L —V R« Tty

VAT LANDORZ T o RICPUT 7 4 =T 4 « AT RO TCWET, CPUT 7 4 =7 1 -

YAZIXEDCPULTT v ADFETEFHAIT 20 &2 RELET, CPURT B EZNL T —
IV RENTWBIRE, ZDOCPUTIE, /b RENECPULEIT#ETLCPUL v h &7 HCPUT 7
4 =T A DI RICRE SN 7R R 2T LET, Zhb0T7 7 =y 7 ORI,

TR AOFETEEZTEDLIIZHBT 20BN EIMbY £3, FEMRERICOVTE

Ty 7z A4 LRl BESBL TS EEN,

TR AV a—) T e A F—T2—R
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IEEEMI#1003.1bic k3L v AT La—n—Rx 7 e ADAr Pa—Y 7 - RY o—B X
ERE~OEET 72 AERMIELET, run@Q)az~> FoEHICLY 2~ K LLTY
OEADAF YV a—Y 7« R U—BLOMELEEZET L THHEVETA, VAT Aa—
JNCDWTIEHBR LE T, run=~ 2 RZOWTE4-14N—DICFER SNV TVE T,



TRt X e R

POSIXAR TV a—Y v « p—F

HIHki< B a VU CPOSIXD A P a—) 7 « VAT ha—)LOERFIEZFHA L £
T, INHDVAT Aa— )LELIF CRBEICHAL £,

A Ta—Y 7 RY —

sched_setscheduler 7ut 2D RV a—I 7« R o — L ELRELRE
sched_getscheduler 70t ADRAr P a—1 7 « R —2EE

Al a—V v T

sched_setparam TRV ADAy Y a— ) U TEE R
sched_getparam TUREADA Y a— Y TS A UG

CPU®D JiFE

sched_yield CPU®D Ji3E
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it

AR B

3

sched_get_priority_min A a—) 7 R RGBS A
5
sched_get_priority_max AP a— 7 R RGBS A

6
FyrRaEy - RY—:
sched_rr_get_interval SCHED RRAZ ¥V a—U v 7 « RY T —RA 7 Va—L &
NETaeRCHET DX A b - 7 4 X L5
sched_setscheduler/v—F
sched_setscheduler(2)> A7 A2 — WEIAFr P a—Y 7 « R —LBE#HT BT XA —X
TR ANERET DI EBHBETT,

sched_setscheduleriZ, (1)'rEADAFr Y 2—Y 7 « RV I —%SCHED_FIFO% L < i%
CHED RR~ZEHE T 5, & L< %, (2)SCHED FIFO% L < 1ZCHED RRIZAZ7 V2 — 1 v/ &
N7t AOBEEEZEETDOICFCH L TERT2 28 UTOREDL &R
VENHDZEICERETD I ENEETY

o UM LT utRIN— MERZFA L TWDILENRD D

o MUOHLET v RAOFR—F —ID(Uid) 14—~ > hTrBRA(AFrPa—Y 7« K
U — LERENREEN TS et A)DOFH2—F—IDE—H L TWALENRD
5, bLLEFMFOHLE v A Ta—r—a2—H—1 L [ZCAP_SYS_NICE 77— St
VFr 4 %HBLTVWALERDH D

B
#include <sched.h>
int sched_setscheduler(pid_t pid, int policy, const struct sched_param *p);
struct sched_param {
|nt sched_priority;
TR
GBI TOL S ITERSNET

pid AV a—=Y 7« R = BREENKESTNDL T AD T 1& AG
B%E 5 (PID), BIEDT mERAEIEET I12idpid OEEZERICRELET,

policy <sched.h>7 7 A VNIZEREINTNWD ATV a—Y 7 « RY 2 —, policy
DEIFLL T DI THLIMERH Y £7 -

SCHED_FIFO Ty—A KLY+ T7—A KT Y KFIFO) « A%V a
—V T Y v

SCHED_RR T RBEYRR) s AT Va— ) - K —

SCHED OTHER  F 74N DX A DL =T VS « ArPa—1 >
7R v—
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SCHED_BATCH BOsEEoYa 72 L) E<EfESE5
SCHED_IDLE CPUMT A R/VIREE TIE7ZR WREIZ AT

p pid THAISND T BEARADAY Va— 1 V TEEEEZRET HHEEER~D
A A, BREIX BESNER) —IZ#hT A7 YVa—T « 7T R
IER SN D EEEOFHHNICH DEBMETT, KOV AT LIT—LD1O%
MO Z L2 X 0SS T DAY O — DB SEE O 2 W95 Z & 23 HER
T : sched_get_priority_min% L < {¥sched_get_priority_max(Z L5 D
VAT A=V OBFIZONTIE412—CEBR LT EEN),

LUIRELE BB ADR Sy Va—T 7 « R — L EREDOIERICRESNISA.
sched_setschedulerv A7 Aa—/LZ 7 B ADLRIORA Y a—Y 7 - RKY v—%IKL
F9, ROME-LUF= T —RHAE LTI EERL, errmold=7 — 2 M5 0RESNE
T, BAETLHHREEDH DT —0OFEHO & iXsched_setscheduler(2)®man~— % &R
LTL7ZE, b LEZT—BRAELEZEES, 7B ADARFVa— 7 « R — LBk
EIXEEINET A,

TRV ADARVa— T R —%BHLEZRE, ZTOHLNZ AL - T3 X AR
U —CBREICRET DA Va2 —TICERINTNDT 74NV DX A L T H A
AEFINDLIFICERTDHIENEETT, run(Q)a~>r FoffIcL Y a~w> K- LT
SCHED RRA7 Va—U 7 « RY I —ZAT P a—LENET OV ADEA b« 74 HF
LEEFTHZENARETI(ZD I~ ROBHRICOWTITL1AR—VZ BB L TLEE
VY,

sched_getschedulerv—3F >

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

SCHED_FIFO Ty—ARA v T7—=ALT Y KFIFQ) + A7V a—Y 7 « K —
SCHED_RR T RBEYRR) s ATV a—U S e R T—

SCHED OTHER T 74N EDEA LT =T VT « AT a—Y o7 R Y —
SCHED BATCH HWFHoYa 72 I ESHESES

SCHED_IDLE CPUNT A R/VIRRE TILARWREIZ AT

B

#include <sched.h>

int sched_getscheduler(pid_t pid);
FIEIFLL T O L D ITERS L ET -

pid A Ta—Y 7 R =BG LW rt 207 vt RHIE S
(PID), BAED T mEREIRET HI2idpid OEEAZERIZHRELET,

B LIEONH LS Z L7234, sched_getscheduleriZffE SNz 7 a v AD A Vo —1
TR —%IBLET, ROE-UI=T—PREELEZZEZARL, errno (X7 —%ZH D
WLHIORESNET., BETLHREOH LT —OFEO &I
sched_getscheduler(2)®oman~— %M L T Z &,
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sched_setparam/V—F
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sched_setparam(2)> A7 L a—/WIHBE SN2 TR EADR SV a—Y 7 « R —L
BEETOIRT 2= T - NTA—FERETDHI ENARETT,

sched_setparam{X, SCHED_FIFO% L < [ZSCHED RRIZA 7 YV a— &N vt ADA
TVa— ) VEREEREST DD L THEAT S 2 & BT ORMEDLOZ =9
VEPRSDLZLIERET A ENEETY

o [FUOH LI BT RIN— MERZFTA L TNWDLMLERH D

o MUOHLET v ROFR—F —ID(Uid) 1Z¥—4~ > hTrBRA(AFrPa—Y 7« K
U — LERENREEN TS at A)DFH2—F—IDE—H L TV ALENRD
5, bLLEMFOH LT v A Ta—r—a2—H—1 L [ZCAP_SYS_NICE 77— St
VT 4 2FE L TWARBENDD

L

#include <sched.h>

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

struct sched_param {
|nt sched_priority;
}:
SIBUILTO L IcERSET

pid 2V a— ) U TEREE R ER TS n 207 1 A% S (PID), BIE
DT AERET AHI2iEpid DEEZPICHELET,

p pid THAENDBTBERAD AV a— 1) o T ESGEERISET SR~
KA B, BREIL, 7o AOBEDOR T a—Y 7« R =Tk
T HEEEOFFANICH DEERIETT, MWVEEIL XL W BFIRELEE L X7
Ca—V TR LET,

sched_getscheduler(2) A7 L a— /L OIFRH LICE D TRt ZADRA Y a—Y 7 - R
Vo —%2Rf5T 52 ERARETI(ZDV AT A a—/LORIT4-8 - 2SR L T

), sched_get_priority_min(2)3 X U'sched_get_priority_max(2)> A7 A 2 —/L & FEOVH
T EICEORIET 2R o —DEEEOHIAZEIW T2 Z EBRETT, (INbDV AT
LI — L OFHHITL12—TEBB LT EEW)

ROMEOIHEE L7 B ADA Y a— V EREOERENKH LI 2R LET, R
DE-LT=T—2RELEZEE2/RL, errnold 7 —2MbLE 50 ESET, BET
HAREMED S BT — DR O —"EiXsched_setparam(2)dman~<— Y #ZM L TL 12 &0,

B LTI —NRAE LTSS, TR ADATr Va— U S EREFEE SLEE AL
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sched_getparam/V—F

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

B
#include <sched.h>

int sched_getparam(pid_t pid, struct sched_param *p);
struct sched_param {
iﬁi sched_priority;
}o
FIBUILUTO LS ICERSET

pid AP a—) U TEERERTS LT ot 207 ut Zi%5%E 5 (PID), B
EDQ T mERAZHET HI12i3pid DEZEIZHRELET,

p pid CHASND T avADAY Y a— v T EEEZ R TREER~ORA
VA,

RV fE0iXsched_getparam DO LK L= 2R LET, HELLTrERADRAS
Va— U TEREL, p WRTEEROPICGREINET, BETLHIAREEOCOH DT —D
P O—% X, sched _getparam(2)®man<—T &M L T &0,

sched_yield/V—F

sched_yield(2)> A7 A=z —/Li%, FEOH Loc 7 =& A A OVAT AT RE 72 IR BB O i i 1B e JE
Tat AL BHE TCPUEHEET A Z L &2FFAI L E9, sched_yieldDFFOH LIk, FFOH L
LA LERENE LN O ARFEITARERRETHLIH/ICOREHTHDL Z LI
EELTLKEZY, ZOvATLha—/uE, MOHLTE7r2RA L) HIERWVEBLEEO T et
ADFATEH AT D DICHAT D 2 LTk EE A,

S

#include <sched.h>

int sched_yield(void);

RV fEolEsched yield DO LA L2 & 2E LET, ROME-UIT =03 AE L
ZEERLET, errnoli T T —E ML E L OB EINET,
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sched_get_priority_min/L—% >

sched_get_priority min(2Q)> A7 LA a— ) WIHEE LA Fr Y a—Y 7 « R Y — ks T
L BIRVEEEATUGT 52 L AFRETT,

S
#include <sched.h>
int sched_get_priority_min(int policy);
GBI T O L S ITERS L ET
policy Tr7ANMNNCERIND ATV 2a—Y 7 « K —, policy OEIZLLTF DL

DTHHUENRH Y T,

SCHED_FIFO Tr—=ARAL T7—=A LT Y RFIFO) - 247
—U 7 e R v—

SCHED_RR TV RBREVRR) s ATV a—Y T e R v—

SCHED_OTHER FIFANIDEA DY =T YT« AP a—1
7R —

SCHED_BATCH BOsEEoYa 72 L E<EfESE 5

SCHED_IDLE CPUN T A RIVIREE TIX7 W IZ AT

BT @E VB EE A RO 7 7 & AT TFHIRVVE R E A o7 r B X KV BATIC R
Y a—)L &N EY, sched_get_priority_min X ViR S 5 fEiX, sched_get_priority_max
FORINDELY b2 £,

RedHawk LinuxiZ, = — —#:EEO#PAASCHED FIFO & SCHED RRIZx L Tidl1mn s
99, % L CSCHED_OTHERIZ®} L CIZMEEIEEE0 23FF Al SLE T,

B UIEONH LIZERTh L7234, sched_get_priority miniZdgE Lz Ar Y a—1 7 « R
G T O B IRWESEE AR L ET, RYVE-UIT T —ARELIZZ a4, errno
X7 —52HMbEHOBREINET, BETLHARECH LT —D—EEEET HIC
sched_get_priority_min(2)®man<—T %S L T 7E &0,

sched _get_priority_max)\—F
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sched_get_priority_max(2)v A7 A a—/WMIRE LA TV a—V 7 « RY —IZxhind
DlRbEWVELEELDIST 2 2 EAARETT,

L

#include <sched.h>
int sched_get_priority_max(int policy);
FIEIFLL T O L S ITERS L ET -
policy T7ANMNNCEREIND ATV 2a—Y 7 « K —, policy DEIZLLTF DL

STHLUENRDH Y £,

SCHED_FIFO Ty—ARAY s T —ART Y REFIFO)» A4 V=
—Y T Y v

SCHED_RR S RBEEVRR) - A Pa—l s - RKY o—

SCHED_OTHER  F 7 4L FDXA DAYy =T VT« ArPa—1 v
7R -



TR R Ry —

SCHED_BATCH BOsEEoYa 72 L) E<EfESE5
SCHED_IDLE CPUMT A R/VIREE TIE7ZR WREIZ AT

BRI @B A R0 7 1 B R ETFIRWEREEEZ > 7 e 2 L0 HETHTA
rYa—EnET, sched_get_priority_max X VKX L AfElL, sched_get_priority_min
LVEINAMEEY HBREL 2D ET,

RedHawk LinuxiZ, = —%—EEEOHFAASCHED FIFO & SCHED RRIZx L Tidlnd
99, %LTSCHED OTHERIZXf L CIEBEL O FF Al S E T,

H UIEONH LIZRRE L7234, sched_get_priority maxi3dgE L= A7r Y2 —U 7 « R
KNS T OB EWVEEE AR LET, RYVE-UI= 7 —BRELEZ 4R L, errmo
X7 —52HMbELOREINET, BETLHARECH LT —D—EEEET 5
sched_get_priority_max(2)®man<—T %M L T 7Z &,

sched_rr_get_interval/b—F

sched_rr_get_interval(2)3 A7 L 2 —/L{ISCHED RRA Y a—Y o F « IRY L —TAF Y
2= VINTETBEADE A L« 7 FLERSGT DI ENARTT, AL 7 40F
ALEH—RNT B RZCPUEEID B TH—EORMTY, CPUREIV B TH=T 1
CANREDEA b« T BIGEEITLTNDEE, A7V a—)  TORENMTOILE
T b LA CEREDOMO T v ANEITAREREBOYL A, 20T R EARRA TV a—)L
SNET, bLED TRVWEEIE, tho7 vt ARFEfTS kT £7,

S

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 */

¥
BIBIILLTO L O IWCERSNET

pid AL T F B LS LN ot 207 0t X535 5 (PID), FEIED
Tukv AERET HI2iEpid OEE Y IZRELET,

tp pid CHAIEND T BEADT T Raby « X4 b+ 7408 AREER
Stimespec HEER~DORA 4, @Bl S /=7 7 A [ZSCHED_RRA T ¥ =
=V 7 e R U—TETLTWDARLERDY 7,

RV fE0iXsched_rr_get_interval DFFOM L3RI L7 Z L2 R LET, HEELLZT &R
DHEA L 7 x X Ndtp Do TEEROFIGESNET, BOE-UIT T —RNEAELED
LERL, errnold= 7 —Z2MLEH1-OREINET, BETIHIAREEOH LT —D—
Ei¥sched_rr_get_intervalQ)®man<—YZZM L T 2 &0,
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runa<y R

4-14

run(l)=<> RiZ, 7rER - 252 —F@BIEELCPUT 7 4 =7 1 ZHlfHT 5 7o DI
HZENARETT, T D avr FOMITL,

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

runa~> Rix, 72 a OV XA MRRERINEZRETIEED a2~ REETL, a~vr R
DR THEZLES> TR T LET, b LIBEF(SPECIFIER) N 5- 2 b HBE. runi3fsE+n 7
e XA Ly F—XOBRBEEAZEF LET, HEFIIUTTCERLET, a~vr FERL=a~
VR TAVOEBTHRE T ZHAGDED Z LITTEERA,

run=t< 2 RIFFRE LZPOSIX A Y a—Y v 7 « RY T —BIOHRE L-EBERETT ST
LEFIFTHZENARRTT, (POSIXAY P a—1 2« R —0FHBIT4-3 23—V 2B
LTLZEWVSCHED RRRY & —TAZ P a— LV ENET 0T TEDEAL L V2L
RIFVBRETDHZ ENARETT,

TR TLEDAT Y a— )7 W) = BREEARET H2D, Yz hbrunav s R
IO L., --policy=policy % L < i3—s policy A4 7' 3 > ¥ X O--priority=priority & L <1Z
-P priority 47> 3 Ol FEELE T, policy DERF—T — R,

SCHED_FIFO or fifo T7 =AM+ Ty —AKNTU R RFTa—J 7
SCHED RRorrr T RREy s RV a—Y T

SCHED_OTHER or other BAL 2T VT« RgTa—Y s
SCHED_BATCHorbatch ~ HWEER DY a 72 LW E<LEfESHED
SCHED_IDLE or idle CPUMNT A RLIRFE TILAe W RRIZ AT

priority Ofli%, EETDHIA Y a—U 7 « KU o —(b L-sA7 v a UAMEH I TWARN
BHEFBIEDOA Y a—0 7 « RY =)W EHRBEEBTCHILERDH Y T, Lmn
X, KOFERRAS D a—) I BEEERLET,

SCHED RRAZ ¥V a—U v 7 « RY VAT a—VEINTETaTTEADEA L T 1
X KERET H-, --quantum=quantum % L < IE-q quantum * 7> a B IELE T,
quantum (X, -207°5H19F THF A AMEL L THRER 7 4 ARFIZ-2003 % bR < 19083 b
W), b LT A AMEICHIETHIVBOEE LTHRELET, -quantum=listt > 3 >
A AEEXET DIV BHOEEERLET,

ARV a—=) s e R —ERET AHFICSCHED _RESET _ON_FORK @A M4 51

X, —resetonfork® L<iF—rA 7 v a v EFEHLET, A5 Va—U 7 - R —N
SCHED_FIFO % L<IISCHED RRD ELHMNTZ DA v a v &--policyd 7' a v L 3kiz
FRHENLE, BEESNErt 2 Lida~vy Rtk TR TIER EN S F 7 et %
. BT a v AV TAEA L AT a—0 7 - R —FHE LERFALR, ZORD
DIZF 7 B® AISCHED OTHERA S YV a—U v 7 « KU —NRED Y TohET, £/, -
resetonforkA 7> a UBMEH SN DEE, BT 0B RADAF Y a—0 7 - R —ICBfRA
<, BLE T 20T A AMEROU T THH> TH 7B RAT00F A AENEY B THh
F 9, --resetonfork4 7> a id--policyd 7 v a v &I I NBEFICOAFHTT,

—-bias=list & L<I¥-blist 77> a V&2 HEHT L TCPUT 7 4 =T 4 ZRET DI &N
AIHETT, list ITFRBICPUB SO I o~ XKD U A Mg L <IZHHE T @ : “0,2-4,67), 77
TATRETOTuy T LIET—h - Ty EZNEEET D0, list 1T3XF
FITactive” & L < iX“boot” LIEET D Z L b HHETY, CAP_SYS_NICES —/St Y 7 ¢ 13H
IZCPUZET 7 4 =T 4 ~BMT D72 DIZIINEE L 720 £97,



TRER R a—

--negatedt, L < 1I-NA 72 2 IEICPUNRA TR+ U R+ &R/ REEIC LET, -negated
TarPNEESNDHEE, SLT A UR N AT g UBIEESNDAILENHY £, BE
ENDBNAATRAFIANAT A VR MR ESNTZLOZRS VAT LA EOLETOCPUEE
%‘i@qo

--copies=count & L <iZ-c count A7z i, 2~ ROR—a —%E LIz EIEET
T2 ENAHETT,

ZTOMMDA T a T, BROFRRONY 7 7T RTOa~vy RETICHAAT S Z &N
FHETT, NUMAAEY « RY O—%FETHOOF T a ANF0EICTHRB SN TN E
T, FEIAEHRIC OV TIZrun(@)®Oman Rt — P A2 BB L T E &N,
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PROCESS/THREAD_SPECIFIER

TONRFGRA—HFIRB LA T AEITAL Yy REBETLAEOIERLET, UTol
SEFHEFEETHZ ERERET, BEOa L~ XY OEIZETOlist TIEET 52 L AH
BE CHRIFHIZL BN U CHF & NET,

--all, -a BfEO7nt At ALy FEETHEELET,

--pid=list, -p list EEFLEAFOPIDOY XA MEBELET, RTCORT Y a—T#
EIX, ETOY T ALy REFDRUA N v 7 Ena&To7Trtk
Aty MIRELET,

--tid=list, -t lis EESTHEAFOTIDOY A MEEELET, RTCORT TV a—T#
EiZ, VA RT v 7FE8N=7a®A0A Ly RER[GEETITRNDY
TV e ALy REFIZRELET, -llist (XPowerMAX & D A
Bt D= DI 95 Z L N EHETY,

—group=list,-g list ZHIT B akER -« ZL—FDOVRMEEEL, VAT vy 7EN
-7tz e FA—THOBHFEO T o AL THRER SNET,

--user=list, -u list ERTH2—HF—DVANEHEEL, VAN v 7 Snfca—FNR
FETARGFOrEAETRERINET, VA MOKL—Y
FED 22—V —IDOEE S L IEr 71 VIDDILFED ES B
W20 E£7,

--names=list,-n list AT ITHHEFOT BB ALHOY A MERELET,
EHep

1. koa<r R, make(l) % BEEESE OB ESCHED_ OTHERA /P 2— Y > 7 « R
S —TCPUOBDWTHNND/NN 7 757 NICTHEITLET,

run --bias=0-3 make &

2. o=z~ KL, date(l)ZESLEI0OSCHED RR(Z VY Ru B NAyr Y a—) 7 .
/_j‘s U ‘:/_&:'fiﬁi Lij‘o

run -s SCHED_RR -P 10 date

3. koawy RiE, 7t RIDNRBTOARY U a—1 v SR EE L~ ULR2A~ET L E
ERS

run --priority=32 -p 987
4, Woa<wr RiE, otz FA—7RBU60ETH T at 2% CPUI~BEILE4,
run -b 3 -g 1456

5. kD awr FiL, AFRpilot” OETHO T ot A EEHEE21DSCHED_FIFOA 7Y 2 —
Vo7 « R —TCHATTHLDICHELET,

run -s fifo -P 21 -n pilot

WA ERIZrun(Q)Oman<—YZ BB L T 2 &0,
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7'v ¥ R [E [FH

A2 ClIRedHawk Linuxy 7 & & A BRI D = — XIS 5 7= DIt 35 > — o0
FHALET, 22T+ 28 THOA 2 —T =2—R %, LHY VY —Z2~DT 7 & X &[FH
THHET 0w 2D dDOFEZEM L £,

~NF TV VAT LINOEBO T 0 I T ML BEET -2 ~DT 7 A R &
VLD BIRNRA D =ALT, A ey 7 2HHlT52 6T, LinL, AL
0y JRFEFOT 2T g U LRETHTEDIHEAL T AIEA Y a— IR
L lila—F— - LAy a vy 7 2EATL 2 LITHRETIEH Y A,

b UBHEERIREL Y S RERMETH LA, POSIXI U T 47 «Bv T+ &I a
—F w7 AFEE T —Z ~DRHT 7B RITE > TREDORIRN T, TuvARnt~v7 40
EORHZ B L THETSHZ L AT 5SystemV B~ 7 4 bitftshEd, £< D7 7Y
a0~ T A ORMELELT LD, ZoMRITEY 7 +OEAD LI
oSN ZED Z LA 720 £97,

R+ 5HE 7ot 20EFEAETYNTF—Z~DOT 7 & 22T 58I, Concurrent Real-
Time?2s 2 5 ORIEIC T DR R 21 2 7= DI LiZYy — v b iz TR L £,

NOTE

HA Y a— v 7 E8IZARMEST —F 7 7 F v TIIHHR— F &h
TWEtA, KAETHHTIEET e 7 /U= T v 7« —F
Z (postwait() & server_block()/server_wake())& LY — 7 = A
FMAEHHIZFE A 7 Vo — ) v S EEERT 570, JhbHR—
FENEHE A

7 v AR OEAE

“NF TR ADVTINEA L T TV r—ravid, ALY Y —2—X—plziE, 110Xy
Ty, NN—KRTxT «TNRA A 2=y b ZUT 4NV &I Vay s a—FK—~DT 7
T AOWEEHFE T2 AR TIRMA D= LN EL LET

RedHawk LinuxiZ$x o 7 atw 2R — L a2#8#k L £+, Thicix, BArYa—V v 7
W95 7 aE AOMEFHEORIE, Y —v oA MERYUA =X LT meADT 7 & A
RED I VT AN BT ar~DTRERADOT VERAOES|, 7 UF 4 HL BT g
NS T DAY DT d DO~ 7 4 T rk AT AEE OFED T2 DY — LR E F
nEJ,

HHE AV OFHEEL TAEATY EHO—#2 AT 220 LT awAnbeb7 7
Vor—ay - 7asTnE, SHENCHEAET) ~OT 7 AEETE ZLENDH Y
T D20 DIARN 72 SR LM & FIEAENE, ATV ~DT v ADT 7k A
BT AR SN ET, A A = X 2T Y YV —2~OBFE T 20T
7B AENAFTNZA~F T,
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FHRIA =X I T TV =2 a UBRERTIFRERMET 2 ETT o AOEITEIE
L ET,

FIAHEBR A = X DI E T o 2R 7 VT 4 H - ® 7 2 a2 VCRIBHIFATT D Z LN T
XD ETTHDHZ L ARIELE T, SEIED A I =X L LEE 3 AP 2 2435
EOIERENET—EY—TU A b, AV —E—DxA b, TuEABOY I INETY
T AT T ar~AD D) ETER2ODMAE DT EZLEL LET, X r vk
LTHLNEEY—TxA b AH=ALE, TA &Y MEEEZDR— LTIz —FD
2T EEAL ey 7 2 Gt 20 v X VR EEZERALET, b L7 o ARNBEa v
ENFRETEY =Tz b a7 ERELEI ETIHAE, ey LTS rER
I, TAM&EY MEEZ T 0B ARBERALTNE20 Yy IR VT INTAM&EY I
BERRRIT2FETY M T4 LET T, HENICE~7 40X 52V —E—Tx A | -
AB=ALE, b LEARBER Y 7 SNRETE Yy 7 EZRGLEL S £ T50THIUEY
R EAY—REIZLET,

EY—=UxA s AD=ANE, vy 7 2GR0 EDRIT 5 REICIER IR
TY, ZHTHMART A N&Ey MEREY—T A b s vy 7 2BUET 570108 L
INBETCTHDHNHLTT, BEV—UxA b« AH=XAEF, v v 7 PEREFIN DR E
WIRFIZ Y Y — R ERFET D72 0OICE L TWET, ZUSIFRO220EmBH D £ :1) vy
7 ORIV, 2y 70T e ARNT ey JRETRy 7 ZBIGT 5D T, =
VT e AN AL — "=~y R /MR ERDAREMERH V|, 2) v v 7 OLRFREE N E
W, By 7 Z2BET BN LELS R ENTREINET, EV—TxA b AH=XA
ey 7T ruy ZIREE R DDF> TWAHIIZCPUY VY —RAEHE L L) 357
. vy 7 BEOBNLNERECHREND B — = MEEYHL A+ 8 A T EE
0 FES, ML —LE LT, ble vy B RETARRN22 0 TEF AL« ALy
FOFATICET DM IV b2 THORWES, EV—U oA b - A =X AT T, v
D= A MEEHHhEFETTE OOy — L, (60— = AL B2 23>
THALTWET,

IVT 4 AN -7 v a EIKRIIIERIERRE T, F#oax b & /NS Rz
O, 7T HN BT a O AAMAOTEITINSRMAEE T —FR NV ~AND Z LT
HdeEwi, 27VT 40087 v a rOAGE XOBRGIZEET 5 FIT4—/S—~y KR
IVT A HN 7V aBEROESEID BRI R ZEIHELLDY EFHA,

R EPE Y — L E L TRy ay 7 235700, b 7aeAanfhorat
Ny 7 &Y U —RTEDEBOTDICAE 5 AR, EEEM7Z T TR TRIRE
THAHIVERHVET, avs/Fh 7 a2 —2 - 740, V7 F N, VT is
YDOE DT RARFEERA N M, 7 U T 4BV &T 2 a YNOARYORRERER 2 HIFF
SNDHFETHMEZZE LBAAERERD ET, W, ZhooZ7 VT hL '
a VN O TRIARATREZR B IVIE, fMOCPUDEBNA THEIND LV b EL RDFIKE /25w
BERSH Y, REOESE, TNbIETy Fuy 7 25| SR TRMEERH D E9, AEUN
D=2 ey ZIZ 7 VT ATV B g U~ ALERICEE LY B2 W=Dl e 75
ADPHULFICET SED ZENARETT, BAT V2=V 7O A =X X%, KA
—RN—~y ROV TN E TR - TV Ty arOFERRELES, BRAFY
2=V RO D DY — L [HA7Ya—Y U7l TS TuhEd,

Y7 I A AT A 0D 91D A D = AL TT, Bicn vy 7 S TnbE~<
TxEuy 7 LEHETHTaREI Ty 3N L LAY —TREL DD, &
<7 A FAV—E— - v NMUOHEHEME 720 5, POSIXDI DT 4T« &~T
F IR A RER LT Y V= A ~DT 7 AHIHOFEEZRMELEST, by T4 07 - &~
T HTEEEE L FNICK L TCER SN BIEOHIEY v FE2EOA TV N T, I
T T kv T HIE, vy T T vy 7 BETREMEE S D DI EE SN D B
AV E—T =AM LET, POSIXDHI T T 47 « =741, [POSIXI DT 4
VeI ] BV a OB THHAINTWET,



BAFVa—

BAF Y a—Y

71 & X A

System VDt~ 7 13, %< OBIEREBI 21X, B~ 7+ LT O BWRFLRH 2 D0
EFRLEERE. b LI OB~ 7 4+ 2 RET DHR) A T T 2 EMR T — X TICT,
SystemVOt~7 1% [SystemVE~7 4] B7 v arTHHESATWET,

Ra—T vy RAITa T ANOBEEO ALy RRFEETIEH Y FHANRFLCY YV —R &t
ATHZELEFARRICLET, I2—T v 7 RA%E/ERL, VY —RAZNELTHEORL Y R
B =2 FEH L TWAMIZMO ALy RS Ia—F v/ 2%y 7 TAH5NERLY |
HLOMEL INRVFICENET vy 7 LET, POSIXD I o—F v 7 A%, KR 7
GA b TT )= a2l o THERIT R a—7 v 7 AR 2 (CRE ATHE 22D ORkHE
(BONZ P e Sa—T v R EBHEWRI =2 —T 2 DNeFFoTET, v/ ME
BEETHL LT SV r—va v DALy ROLORI 2 —F v 7 AMEFFHFISEATZS A,
BT oMaE2 7 7V r—va s il52Ed, BREEWKI 2 —T v 7 REHHTL2T T 7
—va it BaglE LFondIa—T7 v 7 AOFEEOBLEEZHRET D Z LNAEET
T, INHIE TPOSIXS =—T v 7 A0HME) v 7 v a TS TWET,

U v I

BAT Y 2a—Y VI EBITARMBAT — %7 7 F v TIEH R — M IR T RN EIZHEELT
TEVY,

~NFTuav A, UTNEA LT r— g 3EBEIEWCEFRCPUDEH A Y 2 —
VT EMIET I EEREAET, RN oA MEEHHLEES 2D, AV e v
DORFFEFRIT/ N LSO THIFRETH DA LERH D £,

CPUHR T Y a—U v 7o VNI TFHIAFRE Ch 2 EERFIK T, IrEXEA
vy EELEEIFEATYa—) U SICESAEREREEZ T RNEOICL, vy
T A2RHIF O ELZZ TR RV £, VAT Aa— VIO LtoELEE v
AT MO TEREICH & EF 5 Z LIXARETT N, i35 L&D — —r~y NidiEs
LS,

FAT Y 2= VI EBIIF A Y a—0 7 T FAHE OO ORI AR U E 4,
TV = a v NOEREEZRE L, 77—y arhbEEINEZERELET., BAS
Ca— VTR, AV EAET, VT vary, BREXA T OV T TH LML
RSN E T,

VAT A=) —# O RIFAT Vo — Y U EROBHARELEST, Rovs v
3 CEB. VAT L=, v/ ugrRE L, ENHOEMIFEC OV TR LET,

IR EN D EBEHN L OMEA— =~y KOCPUF A Y a—U v 7l L o 7
IWVELE et L E T,

v T EBOEAR

HAZ 2= U BRI, AT a— ) o ZISktT b5r O - Fut Z0MEsENE A
¥ B<sysirescntlLh>OH CTEZRIND T — X SR

struct resched_var {
pid_t rv_pid;

volatile int rv_nlocks;
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THUIH—HNTIERL T I r—ya ik Fa 2B LI A Ly REGLICENY
fiFbiEd, resched_cntlQ)v A7 L a— /VTEKEBFEL, I—FVEHEArVa—
VT ERET DRNCEE E AT T,

resched_cntl 27 & a— O AL lresched_cntly A7 bz — L OFH] THBA S TW
FT, BATYa—Y Ui~ a—RET 7V r—v a VB EBOBMEE ATRRIC L E
T, ZNHO 7 v OFEME THATYa—V Ui~ 7 oA THPlshTHE
j_‘o

BAL Y RIZZENENDOBFATF Y a— ) U I ERERETHIVLERSHD T, BATF YV 2—
Vo TERIT, BAZ Y 2= 0 I EEour—ya 28T 57 02 LIA Ly
RIZH L CORAERTT, BEOEEIBNTIE, BAY Y a—0 BRI I - A
Ly RO A TORERTE 2R LEST, A Ya—U v /AT 5~
NFAL Y K 70l T L TDT +—7 1 IERETD20NERH Y £7,

resched cntlv> A7 A a—vOFI|H

5-4

resched_cntlv AT Ao — L3k x Rl A P a— 1 v JHllEREE T2 2 LN AMRET
To TNBIEHAT Va— U VIV ERORER LWL, v —va VORfS, EEWREZR
BAT Y a— 1 VIR ORIRREN G ENTVET,

S

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

int cmd;
char *arg;

gce [options] file Alccur _rt ...
SIEIILLFO X S ICERESNET -
cmd FAT SN D HAE
arg emd DIEITARAET D HIEDBE~DRA &
emd LA FOWTNNERD £, Ko~y RICBEET Harg OENE RS TOET,

RESCHED_SET_VARIABLE
Zoavy FEMOHLIEOHAY Y a—) v I EE B LET, HAT
Va—U BT, MAP_SHAREDIC T~ v Fan7-dAF A ) OfE
L7 7ANVHRDR=VERLS TR RADT T A RXR— | « R=TOHFITH
HMLENRDHY 7,

=728 RAD22OA Ly NIZZENOLDOHERT Y a— 75 E LTH
U7 RLRAZBELTEWIT R A, b Larg BANULLTZRWES, Thn
{89 struct resched_varidfiffbsi, ATV A~m v 7 INE
T, b Larg BNULLOHE ., MO LtidBEFEOEEN oL, #Y7R
NR=URNTravy 7 EINET,



BAFTVa—Y

resched lock

7'rt X [E] A

fork(QD%. +7rt 2IEDE T v ANLEA P a— 1 o T ER A
AKLET, F7 B RA0OHArVa—Y VI EHOrv_pid7 4 —/L Rid+
Tae AIDICEHFINET,

b LT RERARHRAT Y 2— Y v IEEEMK LT-%IZ1ID8 o1 7 m
Y AE T+ —7 LIEGAE, TRb0F7 v A drv_pid”7 —/V RAEH
INTETHATF Y 2= VB A AL F9,

fork, vfork(2), clone(2Q)#FFOMH L2 Z OB S LA Y2 — 1 78K
DET B ERAOHR TRy 7 SNGE, BATZVa— ) U BRI ELELE
T, Zoavy ROFEHIZV— MERS L < IZCAP_IPC_LOCK &
CAP_SYS RAWIOY — "B U T 4 M FEL LET,

RESCHED_SET_LIMIT

Zoawy RiETFAy 7« —ATY, blarg ANULLTARWGE, FE
HLUIEHREDHRA T Y a— 1 VIR ORKFHE 4 EET Hstruct
timeval ##EELET, & LCPUOB—HL « XA =w—NETHDHESL.
Z OHIR A 2 B FEZSIGABRT Y 7 F AMMERNH Lo~k FE a3 ET, b
Larg ’NULLDGA, LR ED &L 9 2R & ME S E 3,

RESCHED_GET_VARIABLE

ZOavwy REFAFrYa—) v rE o r—va IR LET, arg 1
AT a— Y v TEBORA L ZERETHLERHY 9, H LIEOH
LIENHFAT Y a—Y v IEHE > T RWESITarg W4T HRA v
ZAZIENULLAEE S IL, £ ) TRIFTIWWEFEA Y a— ) v 7 E o r—
arnREENET,

RESCHED_SERVE

ZOavwy RERUVT Ay ITHOV T Il ar T A - A4 v F a4
T 57=®llresched_unlock CEH SNET, 77V r—vaidloa~w
VREEEFEAT O LEZHY FH A, arg 1Z0TT,

v T~ 27 v OF A

—HEOT{AT Y a—U TR~ vl ZBA S Y a—) vV EROny 2 T a7 B X
OENBB/ATVa—0r7ony 7 eREST DI LBWETT, ZhbDd~vruzllF
TRIBICHHLET

resched_lock

resched_unlock

resched_nlocks

S

PO LG e ARG 2/ A TV a—Y 7 om vy 74
RLET

MO L7 e ARREFT2HA Vo= v ron v 7 FE
H5LET

BNRBAEDOBAS Pa—) v r7ony 7z LET

#include <sys/rescntl_h>
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void resched_lock(r);

struct resched_var *r;
ST L T LY IcERINET
r FEOH LIE T R EADHAT Y a— U TEHA~DRA &

resched_locklZfEZ B L EH A, ZHITIMFRH LTS v AN RFEFTLIHASVa—0 7
Oay 7 HEESCLET, TREABRI—FNMIIALRWVIRY , 74+ FNKT, T2
Tvary, W OOV T FAERBIEETOBAr Va—) vy rony 7 RS SET
EEINET,

LaL, b L7avARESR . X— « T4V MNERED LIV AT 23—V EITHY
By VTN EZETD, SLRTNEEAYYa—V 7 ou vy Z7EICBERRL a7 X
AR e A v TFERFTHRRERH Y T3, KOV T I T—REEZEXL, ATV
a— U7 ony 7 ITHBESNERA : SIGILL, SIGTRAP, SIGFPE, SIGKILL, SIGBUS,
SIGSEGV, SIGABRT, SIGSYS, SIGPIPE, SIGXCPU, SIGXFSZ

FAr Y a—U BN v 7 SNTWDRIZY AT Aa— v &1TH 2 EIXARETT A,

IR TXERHA, FF—FH., FOH LT e EARNFEAS Y a— ) IRy 7 ST
WAMAY =TT BRELRD VAT La—LEITHIDITANTIEH D A,

resched _unlock

B

#include <sys/rescntl_h>
void resched_unlock(r);

struct resched_var *r;
FHEIUTO LS ITERSNET
r PO LIE T m e ADBRAT P a— 1 o T EHA~DRA o F

resched_unlockiZfEZ K LEFA, HLTZURAY FRIUTHFRA L « AL v FORZRITRL
Hooy 7 BFEELRV, & LT 7T ABREFROEAE, ZbIZRIEICRI S E

R
NOTE
rv_nlocks” 1+ —/V Rigun vy 7R 777 4 7 THD LIS E L=
DICEDEBTHLIVLERHY £9, Et>T, BLIDT 4 —/L IR
Trb LJTADEThHSTHAE. 7rry 7 Thod LsnE
7
resched nlocks
B

#include <sys/rescntl_h>
int resched_nlocks(r);

struct resched_var *r;

GBI TOL S ITERSNET
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r MO LT B AOHAYT YV a— v TEEA~ORA X
resched_nlocksiIF R BEOHAr Va—V v ron vy 7 HERKLET,

oo~ 7aOEMICET 5 E 5 1E X, resched_cntl(Q)oman<—T &M LT 72
él/\o

BAFVa—Y U THEIEY —VDOERH

UFoCTma 77 AoWRIL, fioktsvary CHALEY —LEafio THAS Ya—D T
ZHET 57200 FIEEZFHALTWET, 207877 AOKNIE a0 — L EHE LTH
AP 2=V PER(rv)EEF L, resched_cntlZFFOM U CER D B ek & AL 21T

N, % L Cresched_lock tresched_unlockz ZNZENMFOH L THAF v a—1 v 75K
Faovrs/BLOT ey 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;
}

EY— U = A MEEGHE

BAT Y a—U T EBITIARMEAT — X7 7 F v TlEH AR — STV RNEH, BEV—D
A MEAEYH S £72ARMEAT —%7 7 F ¥ TRV FR— F SN TWARNZ EIZERELTTES
VY,

BV = A MEEPHE, HHEY Y- 2AORMEKABEMNTS Z Sk v ERLET,
Fot A LKIZAL Y RBY Y —ZA~DT 7 & A2 Diel FHIZEKE 0y 7 LE

T, UY—ADOMHANK T T 50, LK ET7 ey 7 LET, IO et2d L
ALy RRY Y —=2%a vy 7 LTOWBHRIZH LMD T AL LIIEA Ly KRB Y YV —R~
DT VA EWRES L LR, ZOFat2h LZA Ly Rlida vy 7 OREEZ#R DR L
BETHZLICLVESEDZMNERS Y £3, ZoRMOERIT, =2—F— - T— 1 HHE
BT 72 AMETHIFRMELRBL e v 7 LT va v 7 BERIER IIEA — =~y R T
bHZEETRLET,

RedHawk Linux|Z2fEH DK A — S—~y FOE Y= = A MEAEPHZE K (spin_mutex &
nopreempt_spin_mutex) &2t L ¥4, nopreempt_spin_mutexiZI = —7 v 7 R & {RFF
LTWAH, ALy FHE L7 atA2dET Y =07 MREBICT A 0DICHEA Y 2—
VIR AR HEWIAE R L E 428, spin_mutexi3® 9 TlEdH Y £¥ A,

<7 varTiE, BREA V-T2 — A% ERL, TROOEMFIHATHA L £
@—0
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spin_mutexZ D EfE

EYV—U A MEEPMIAKIZA Y v 7 L LTHBN ST — 2 HEER T, spin_mutexZs
BUTLLFO X 5 ic<spinh>OH TEZENLTWET,

typedef struct spin_mutex {
volatile int count;
} spin_mutex_t;

A¥rayZi32o0REwy 7T ray 7)o TWET, gIHbE bk, A1
v 2T ey ZIREIZHY £7,

b LIEFY Y —=Z2~DT VB AR PFBETHEOICAEY ey 7B FEHLENWEEZTWDY
BTV =gy e a7 A0RCENLEEID Y TR LW o 2AF 2T A
Ly RRIEET AR OFICENLZRET DHLENH Y £9,  Tspin_mutex1( > ¥ —7 =
—ZOFH] THHEINTWAAL L Z—T 2 —A%EI ZLICL D EFNSEEIET S Z LN
HHETY,

spin_mutexA{ % —7 = — XA DF|H

5-8

ZOET—Y oA MAREHHML A X —T 2 —2—RUF. A a2 0HEL. vy s T
Ry I BIORBEDAE By 7Ny 7 SNTWENE I DEHET25 Z ENA[HET
T, LT CfEICHRLET :

spin_init 2¥vay 7 ET VA sy 2RI L ET

spin_lock Avrmay Py INHETAL L LET

spin_trylock BESNAY yuyr7on vy 7 aidHEd

spin_islock BESNEAE By 2R3y 7 SNTHENE I DNERERLET
spin_unlock BESNhAY ey %27 vy 7 LET

INHDA LB —T 2—ZADWTNHESRMIC A v ey 7k ay 73552 ERAHER LD
72N EICHEBET A ENEETT, tE&hdaYy—na2HT2Z L1280 ZOfhe
eSS4 2 = LN FTRE T,

CAUTION

Avrnmy 7 FEOBETIFENTIIH FHEAN, b LEEICe vy 7 X
Ni-Av ey szmay I/ FHETIHRE, 7o XAEREFA LY
K7y Ky o tasalfetnd o £4,

I EEATDRNCSpIn_intOMEOH LICE W 2 ra v 7 20T 2 L8R H 0 F
T, HEAE vy 7R LCLUER T spin_initZFFOH LET, b LIEET DA B Y 7R
1y 7 SNTWBIEE, spin_initidghReic 7oy 7 LETH, ZHIMEEZK L £ A,
spin_initf v #—7 = —RAFLUTFO LI IZHREINET :

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

FIEFLTOL I ICERSNET
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m A vnay 7 OBT LA

spin_locklZAtE vy rlny 7 SNHETAELET, ZNIHMEZELERA, ZOA
YE—=T7 2= AFUTOL S IHESNET

#include <spin.h>

void spin_lock(spin_mutex_t *m);

HLLMFONHLEY e AERIFA LYy RRAE 2 /70)1:' v IR LTz 854
spin_trylockidtrue #iE L, & LI L2ah o 7ziA 13 false 2K LEJ, spin_trylockiZF
UmLE7DﬂXitixv/F%7D/7Liﬁho_®4/& Tz — AU TFOL D
WHESNET :

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

b LIEEINZAY Ry 2By 7 SRTWA%E, spin_islockiftrue Z#IELET, &L
TruyZ INTWDHEAIFfalse PIRLET, ZhidAvrry 2y LEFEA, 20
AE—=T 2 —AFUTOLIITREINET :

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

spin_unlockiZAvrmy &7 vy 7 LET, ZHIHMELZELEEAL, 2O F—T =
— 2T LS ITHEESNET

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

spin_lock, spin_trylock, spin_unlocki%NightTrace RT TR T D7D FL—A « £ |k
RART D Z ENARETT, T U r—3 3 vid<spin.h> X Y FiICSPIN_TRACEZ E#HT 5
LKV, LD LA AR MERINTT H T ENARETT,

#define SPIN_TRACE
#include <spin.h>

t L-lpthread3 U > 7 Snsa%a., 77V r—3v 3 vid-Intraced L < -Intrace_thr, U > 7
SNDHUERDH Y £T,

INSDA L E—T 2 —AOMTICET 25 E 5 HHRIL, spin_init(3)Dman~<— 2 &M L
TLEEW,

spin_mutex>’—/LDiE

EY—=r A MHETJH&@?‘_&’)O)Spin mutex Y*/V@{%ﬁﬁ%ﬂlﬁux LIFDa— RO
LET, BYIOEHIIE, Ay 7 ZBETA7-DICHRA TV a— Y v 7l & —fEic
INLOY—NVEMATZHEEZRL, REZAE Y v 7 2BKT 5 FikEaRrLET, 2
NHEDaA— ROV AT Aa— L7 al —Uy a— b EENTWVRWNWT SIZHEEL
TLFEEW,

m IRy 7 E2EL, BIEREMFOHLIEYrER L LLIEAL Yy ROFAF P a—
UL 7 ERERLEY, A ray 2N EE AT URICHS Z E&FHEE LTV E
T, NV U TRRY U TICHET A N—y RERET LD, VT o HL .
Ty a N TERENLIR—VEWHEAEVICn vy 7352 L2 HELET, (mlock(2)
BLO shmetlQ)v A7 L a—LE B LT EEW)

#define spin_acquire(_m,_r) \
{\
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resched_lock(_r); \
while (Ispin_trylock(Cm)) { \
resched_unlock(_r); \
while (spin_islock(_m)): \
resched_lock(_r); \
3N\
b

#define spin_release(_m,_r) \
{\
spin_unlock(m); \
resched_unlock(_r); \
3

HTE DM A TiX, spin_trylock &spin_islock®dD A 4 —7 = — 2D RICEE L TLEE
W, bLAY Yy ZERy 7 LEIE LTS rEAL LLIEAL Yy Kny 7 &<
WARAE v a v 7 & RO T84A, spin_islockDFFOH LIZK Y v v 7 BBk &5 £ TF
HET, ZOY—4F A FEMEspin_trylock THR—V 795 LV bR TT,
spin_trylock{ > % —7 = —XIT7 A &ty OJFUGHRAY v a v 7 2FTT 57200
Bt 2 aiEd, 2N DbOMmaiEspin_islockiZ X 2Bl AT VU FHARY DFEITLY
BRI LR EF,

AT 2=V U THIEA V=T 2—ZADFEHLELEEBELTCLEESY, Ty Ruy s %
F#ET A7, 7etE2x b LLIFA Ly RiZAErayZ7oa vy 7 OFICHERAY P a—1 v
THEERIL, Ay IsOT7 ey JRICEFNEFEERICLEST, et L
A Ly RiZspin_islock MR LOBERICHAY Y a— Y U 72 BEANCTL0OT, A
T a— 0 T PRBEL FICELS R LD A,

nopreempt_spin_mutexZE D BRfiFE

nopreempt_spin_mutex (%, #H£AF YV YV —ZA~DORMT 7/ A EEHOA Ly FH LT ek
AT HEY =T b+ 3a2a—TFT v I ATT, AT Va— ) v IVEKIIa—T >
ARy 7 SWTWARICHET V=T M ALy R LT AT 5720 fEH
SHET, ALy P ILKBT v RATERDOI2—T v 7 A0n v 7 2 ZRITENRDL Z L
23ATRE T, nopreempt_spin_mutex (X, LA T D X 5 iZ<nopreempt_spin.h>DOH TE&H I 4L T
WET

typedef struct nopreempt_spin_mutex {
spin_mutex_t spr_mux;
} nopreempt_spin_mutex_t;

Ay 73200 REm y 7 T ray ) efFo TnET, HIibshai, Avrnm
v 7T Ry 7REBIZHY 9,

HbLIEF ) Y —A~DT 7 A TS HOIET VT~ - Ay 7 E2EALE
WEEZTWAEE, 77U A —ary - 7a I3 500 Enb6&2E 0 S TR LW
T RAELFA LYy FBREETHAEY OFICENLZEET AILERNH Y £,
mopreempt_spin_mutex{ % —7 = —ZDFH| THHINTWAHAA »F—T = —A%fEH
LIV ENSEBRIET ST A FRETT,

nopreempt_spin_mutexA > % —7 =— X DFI|H
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IOEY—UxA MAAYMA v F—T 2= A —KIIFETV =T b - ARy I DOE Yy
. T ray ZRARETY, BATZVa—Y U OERIIn v 7 SN 2 —T v 7 AL REr
TAHMCH TV F ALy R LI e AT 50 A ESNET, T THE
HIZEBALET
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nopreempt_spin_init Ay 7 ETray ZREEICHIEE L £

nopreempt_spin_init_thread 7V 7L a N7yl X522 REELET

nopreempt_spin_lock ARy IRy 7 ENDHETALY LET

nopreempt_spin_trylock BEShAE yry s Ou Y 7 2l B ET

nopreempt_spin_islock BESNTAE a7 R3ay 7 SRNTNDLINE I g
R LEd

nopreempt_spin_unlock BESh/AE yry 22T rry 7 LET

NS &Y 2E1IZnopreempt_spin_initOFO LIZ Xk Y A v v 7 20 b+ 5 %3
NHVET, FAE LBy IR L TLUERLTFZOf v F—T7 2 —AEMRHLET, b LI
ETDHAE a7y SPTHWDHEA, nopreempt_spin_initidh S mic 7oy 7 L
FIR, ZIMEEZELERA, ZOL 0 F—T72—RAFLUTOL I IiEESNET

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

SIEIITO LS ICERSINET ¢
m Avra sy OPtET RLA

nopreempt_spin_lock & nopreempt_spin_trylock 23 BEONH & 4172 RE,
nopreempt_spin_init_threadixz 7V = F v arvinrvu v 7 Shb 2 EERFELE T,
nopreempt_spin_mutex?23</LF « AL R« Fat A THEHAINHRE, 7' r& X (i-Ipthread 7’
Vv 7 SNDHMERHY, £ AL v RiZnopreempt_spin_init_thread %472 < TH 1ElIEIE
OHTHERH Y ET, bLTREARLT - 2Ly MESRTWRWES, Z0L—F
CEDRS THIENEFRETHERNH D £, Zor—F ik, 7rEXb LAV Y R
Pl X 2 —7 v 7 ZEEH L TSI BRZR < LENIFFOH SN LERH Y £7, b L
TV Ty a7 ey Y PRFESNDHEERIRY £33, £ 5 TIERWIEEerrnon
BESNTABKRY £T, ZOA X —7x2—XIUTOL IR EESNET -

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

nopreempt_spin_lockiZ A my /By 7 SRNDHETALY LET, THUIMEEZIRL E
Hhe ZOAVE—T2—AFUTOLICHESNET !

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

HLIFOH LT 7 B RS LIFEA Ly RRAE By 70wy 7RI LTZ5E .
nopreempt_spin_trylockiZtrue ZiK L E 923, & LEkF LieholziEidfalsed ik L E
9, nopreempt_spin_trylockiZFFOHH Lt e A L LAV Yy FET ey 7 LEFEA,
DA UH—T = —AFUTOL IR ESNET :

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

HLLIEEShZAY oy r7in vy 7 ShTWAE4E. nopreempt_spin_islockitrue% i
LET, L7y 7 &R TWaHEEidfase #IKLET, 2O X —T72—RFILTFD
XolkEsnEd

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

nopreempt_spin_unlockiZ Aoy 7427 >uy 7 LEYd, ZHUIMEZELEFEA, 20
AV E—=T 2= AFTUTO LI ITHESNET
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#include <nopreempt_spin.h>
void nopreempt_spin_unlock(nopreempt_spin_mutex_t *m);
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nopreempt_spin_lock, nopreempt_spin_trylock, nopreempt_spin_unlocki{ZNightTrace RT
TEHT DD P L=« A XU PZRERT LI LENAETY, 77— a3
<nopreempt_spin.h>%L ¥ AIZSPIN_TRACEX EFHRTH I LIZLD, TNHD RL—R « 4
VREEMCT D LRWRETT, #

#define SPIN_TRACE
#include <nopreempt_spin.h>

t L-lpthread?d U > 7 S a6, 77U 7 —3 a vid-ntraceb L < -Intrace_thrb U > 7
SINDHLERDHY F7,

INDOA 2 E—7 2 —AOMHEHIZET 2 H 72 25T, nopreempt_spin_init(3)?man~<—
CEZBRBLTIIEE N,

POSIXA DT 4T « T %

B

HTT 4T kw7 xiEny s T ony JEEDO TS OREMRE R ER T S T3
PR MR A v F—T 2= A E R L ET, WU T 4T BT A ITERE S N
W L CERSNDIBEOHIRE v b E2FSAF T V27 T, THODOBRIELIIGETD
POSIXA v & 7 = — AU T EGHET :

o EvTxEERYL L EDMHICHRET AHHLEIE— sem_initd L < iXsem_open

o EvTAOMET IV AL T Dy HF—sem_waith L < iXsem_timedwait, #
POMENAOLGE, BEEFITL WD X A7 IT7 ey 7 LET

o EBRTADMEEAL YA NTET 0y 7 fF—sem_post, b LIERDENE 1
UTFOHA, E~74 ET7 vy 7 ENTNDEH A7 DIONRIENET, b LERD
EMEa 2B 2556, E~7+ ECony s SN X 271350 A,

o MENEDHAEDHE~T+DEET 7Y A2 M B5M4ME 0 v 7 BfE—sem_trywait,
b LENR e S LITADES., BEITEKRLET,

o EXTFDEDOAFT YTy FERRUET D7 Y HifE—sem_getvalue

Ry Tray s FTE Ry 7 BRI TH(EOBRENRFRICET S, £h 5
PNETHFHIZTE T TE DHB D),

BT 4T w7 FIIEROBR T e ATHHATEA3HL0D Y V—A~DT I+
A&HET D1 DIHERAT D ENARETT, BT 47 - BT 3 34N E THLA
HiZe LCTH A[RETY,

A Ly Ridsem_initR)V—F OO LA L CARIe L~ 7+ 2Bk LI L &
T ZOEST IO L THRESNAEICYIELES, 77V r—varNoex L
v R, sem_init/b—F L OFFOH L TIER S L ARTe LE~Y 7 4107 7 BALET,

A L Ridsem_open/t—F VDR LB L N2 =—7 A7 0 LT WONULL TR T

TAEXTFHINOIRET S Z LICE VAR &EE~ 7+ 2ERLET, E~7 413, B~ 7 4%
ER T 5 7= Dsem_opentFOH L TG S aEicw#fb S 7,
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sem_open/L—F NI 7B ZDFEBT FLAZERICE~ 7+ 25O ET DT, 4EiffEtk
<7 A DHIZT R ANERMEE VY THZLEHY EHA, O & A Isem_open
DOMRH LB LORE CARTOREICL VAR EE~Y T+ ~T 7 ERT 5T ERARETT,

A2 L LIRS Ot~ 7 4 2 0IHed 8, £ ORI TREZR Y Y — 2 DI
RETDLENDHY £, HAPMZRMIEST S7DICh T T 7 - v T4+ E2E91T

X, B~ 7+ OfEIX1 |

- L
CRRIE

TOLBEPRDHY £,

TVT A INIR) ) —ANDT T ERAERDWE X A7, OV Y —2A52F#ET 28~ 7
FEB VI THUNERDVET, ¥RAIBE T x5 v 7T 50, FUES AT ANOM
DOBRLZ AT PETHEND Z R ) Y —=ABMEHATRTH DI EZ2M>THET, VY
— A RHET AT A ERE LT RICY Y —ART 7 ERINA LT S — g
DEPNTVWAMENRH Y 7,

w7 A OENIETH LR U Y —RIFHAEET, VY —RADI2FEFNEZEELES &L
TVWDHRDOZATIZHD B ToNET, BT+ DENRErORE, FIHRRERY Y — R %1

B <,

Uy =2 L L5 & LTWEZ A7 IR FREL 25U D E TRHROLENH

DVET, bLEST7HDENATHLIHGE., VY —ADIHEZRBT572HIc7 vy 7 ST
WS H LI L TWD 2 A7 BIOL BHET D ReER H Y £9, AT NY VY —AD
EMETT T2, Zhiit~7+z27rmy 7L, VY —R&foZ 27 BMEMATETH

L2EEHMOEET,

IO SIII T 47 s B 7 IS TUTEY FHA, HEIXAID YT 4%
0y T HIENARET, tDOX AT ZEFENET >0y 7352 ENAHETT,

YT x0T ay FTEREITLERIERIET ST, THITE A NT v Ra v 7 &5 &
BT ZERL T TN e N R T e —F Db~ T 45T Ry 7352 LN
RETY,

AT HED KUNIE S O & RAlRBIC LE T, e b X A7 N~ T +52 0y 7§ 51
WX AT~ 7+ OFIEEIIIR RS, XA ERCE~7 20y 7 LIS ET
20T 0y I THEEBRES AT OBLE L —RNICHEKT 5 Z ERHkETA, ZORE
R R OMESEEE RS A U D ATREM N H W £

AVEF—Txz—RA

LIt 729 TPOSIXT I T 4D BTt « A F—T = — A HFINEZ G
LET, INOEDA X —7 =— A5 FCHEBEICHILET
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sem_init
sem_destroy
sem_open

sem_close
sem_unlink
sem_wait
sem_trywait
sem_timedwait
sem_post
sem_getvalue

ZHiT2 LT T 4T
ZHi LA T 4T
ZEiftEI T T 4T

TNET

LEiftE IO T 4T
AuEift&E BT 4T
WO T 4T
HOT 4T -
T 4T
HOT 4T -
HOT 4T -

7ML L £
w7 r 2HIERL £
T+ O, Pk, RO

T A NDT VB AEHELET
YT+ O4RIEHIBRLET

t~T7 &y LET

v T N7 ruy s ThAHGAR Yy LET
YT A EEALT U MPETr Yy LET
t~7x&ET7ruay s LET

v 7 OEERGLET



71 & X A

INLDAE—T 2 —AEFERDZTHID, PALY K- G475V 5T T r—rvail
Vo3 D0BERGDHIEICERLTLLEIN, UTFOVr IVid@mictago 1770 &
Vo7 CHEmT2a~wr K T4 &2RLET, R4 T 1 7POSIXT A 7 F U (NPTL)
T 74 hTEHAESNET,

gcc [options] file.c -Ipthread

RILCT 7V r—rariU Toavry R T4 THNIZY V7 S5 ENARETT, 2
NIFLinUxA Ly K« 947 ) 2 EHLET,

gcc [options] -static file.c -Ipthread

TagALF Y T OV R— FBLUXA L Y R FA4 7T VIZERNW I EICERLTLE
él/\o

sem_init/b—F

sem_init)T7 A 77V « L—FNE, BT HITE o THRESN TV DLRIHARERY V—2R
DRI T+ DEEHRETDZLICED O LT mEARLA4RIR LI T 4~
T w7 4+ EOHUET D5 2 EMARETY, MASMLOT DI T T B T %
AT AICIE, e A IEALCRELE T,

NPTLZ A 7 U ZEH L CEIZY > 7 &i=7' 1 7 F L, pshared /X7 A —ZB3Ea T
ITRVEICHRES NIRRT o AWM T~ 7+ 2 F 95 2 L RAFHETY, & Lpshared 12
PonREINTEGZE, E~7 TR L7 e AN ALy REZIFCEAELET,

LinuxA L > K« FA47ZVEERALTHUICY 7 Shi7 el J A%, A7t 2ARO
ALy RECHET IO T 407 B~ T+ ZAT DI & DHRFEE T (pshared 130%
RETHMENRHY FT), ToERANDIOD AL v RAE~ 7+ 2B, WIHL L%, [
— 7 BEADMDBGRIA L Y RIZZO®~ 7+ 2 8(ET S Z ENARETT, fork(Q)T A7 A
a— X WEREND T R1E, #7 0 2ANBICHEL LIzt~ T7 5 ~D7T 7 & A
ZHEEK L ERE A, exec(3)h L iFexitR)y AT L a— L& IERH L%, Yok 2tk
YT ANDT I EAERNET,

sem_wait, sem_timedwait, sem_trywait, sem_post, sem_getvalue 74 77U « L —F >
e~ 7+ 2 WET 2O ENET, AR LI YT o7 - BT 4T
sem_destroy/L—F U OO LIZ L VHIBRSNET, TRHDOL—F LT 0%OE 7 v
3 T LET,

CAUTION

IEEE 1003.1b-1993 #ik&iZ. #HH DO Fu v 2R3 FE—t~ 7 +1cx LT
sem_initZ MO L72RRICRAET A Z L 2R L TVERA, B,

RedHawk LinuxD 54613, HLIZHMIOsem_initFFOM L &ICATHi
Zsem_init OO L CHRE SN A EICE~ 7 + 2 HHE L 7,

TV =gy s 2— KBPOSIXA ¥ ¥ —7 = — A (RFkD
Concurrent Real-Time®D > A7 A& &) 2V R—hTHED L9 7y
AT LB T DI ENRHEKD Z L EMEIZT DD, sem_initx
FEOWRFa® RTT T N s TEEANEED Y~ T + OFHUEAR
VER T ThbNd Z EE2FHLERDHY F7,

H Lsem_initOMEOH L ORTICEBEICHI b S, ZoRLe~7 4%
FHEF O R Ly RBEEIFE L TV A% ICsem_init SO &7z
A, IRBEDOA Ly Ridsem waitOIFRHE LBl D Z 3k LT
2, BURIICKR T 8B Z ENME LR £1,

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

GBI TOL S ITERSNET

sem WU 24/ LI T T 4 e~ T+ 2K T sem_t W E~DRA v
i

pshared B~ 7+ E2MMOT ARG T L0 E ) AT EHYE, & Lpshared 128
B UANADIERRE SN TWDEA, BT+ i nAfchaIhEd,
% Lpshared IZB e B3R ESNTWEHE, Ev 7+ 1FFA—7 vt ANDOR L
v RETORLEFEESNET, LinukALy R 54751 &flis> THIIZY o~
JInNFETar T AL, TavAfTHET e T TS Z LT
J9*, pshared ICPu 2B ETHHLERHY, b LEaRREEIN TRV
Alsem_initix-1%23iK L, errnolZENOSYSHFRE SN E 7,

value Yub i, B~ 7+ OEZBERNATEERY Y — 2 0H~YIHtT 5 1E
DEFAE, = OFIFISEM_VALUE_MAXDIEZEZ 5 Z LN TEEHA(ZD
B % iR d B lcld<semaphore.h>Z2 2R L T 72 &),

RO EoZsem_intOFOH LB L7=Z L2 LET, BOME-LIT= T =0 AL L
ZRL, errold=7 —2MbE 57 0RESNET, BETHHREEDOH DT — DMK
O—ElZsem_init()DOman— Y E BRI L T 72 &0,

sem_destroy/L—F
CAUTION
BRI LT T 4T T xid, EovuobvRrb~eT 4+ 52
VETAMBENRRL Y, BiEFtE~v74+% 7 0y 7 +5 72t ANFEE
L7272 5 ETHIBR L TIRWIT ER A,

S

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

GBI TOL S ITERSNET

sem B 248172 LI T T 40T « BT+ ~DBRA 2 Z, sem_init(3) DK
OH LU TIERESNTZA T T 4 7 v~ 7 4721} Zsem_destroy® O
L CHIBRT % Z L A ARETT,

RV fE0lXsem_destroy®O MO L3RBI L7 Z L 2R LET, ROME-LIE=T7 —2%4E L

ZEERL, errnolE= 7 — MO D1 ORESNET, BETIARRMEOH LT —D
D —"E Tsem_destroy(3)DOman<— Y 2B L T 72 &0,
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sem_open/b—F

sem_open@)T7 A4 77V - —F U, MO LT v ARLRIGEIV T o7 - &
~ 7 & DVERL, WL, #E A5 2 L NTRETY, TR ANLRIft&E I Y T 4 >
T w7 F BERT DRE, 22— RARTE T A ~BHEMTET, 2hbRiE
T AIRHE SN TV DR AR Y Y —ADKIZ e~ 7 O ERE LET, AP
DIZARIMEIT T 07 B~ 7+ E2FEATHI00E, e RAEEZUCRELET,

HHIfT &~ 7 3 BER L%, o7 0+ Aidsem_openDIEU L L ONFE U4 R0
EILL V2D~ T 4 ~OHG AT D2 ENAEE 20 7, EFICETT AL
sem_open/L—F NILFIMTE D T T 4T BT A DT RLAZRLES, Tk R
IXZ D%, sem_wait, sem_trywait & sem _postOIEFRH L T~ 7 4+ 2RI 57-0I2FD
7T RUVAZMERLEY, 7ot RAidsem_close/L—F o L< iFexec(2), exit(Q)v AT L=
—VEMOHT E TR &~ 7 4 Z8/ELELT 2 ATREMEN H 0 £37, execd L < idexit
DIFRH L TARIMT & B~ 7 xidsem _closeDIFOH L THLI D L IR T LET,
forkQV AT L a— M I VEREND F7a A FE T oADMY L4t &~ 7
DT TR AEMELET,

HLY Y- TakAdsem_openk [F CARTEZHEE L CHEEFFOHM LEZT 5546, ()7
ot 2 HE&Msem_closeDMRHLZHEL TE~ 7+ 20T, L, QWL 2
NOT A sem_unlink DO LA B L CTARTZHIFR L TOWRWRYFEICT FLAR
K a2 OO LIRS ET,

L LEKO T ak 23sem_openx[F L4RIZHE L CTEEMFOCH LZIT2HE, W20
O7 vt Ansem_unlink OMERH LZB L THARTEHIBRL TWRWRY | Rte~7+ « 4
TV hOT RLANREZ L2 OERH LEICERSINET(EFFRH LICBWNW TS T LBFEILT
RUABIRE DD TRHRNZ EIZERELTLEEY), b L7k 2dsem_unlink OO
LEBELCARIZHIBRLIZES, B~ 74 - AT V27 FOFH LAV AZ U ADT RLA
BRESNET,

L

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

GBI TOL S ITERSNET

name T~ T+ DA EFRET HNULLTHE T 2 3055, HEEHFE“sem” (Iname O
BiCfHINEn, B 7 #iddevishmilT—4% 7 7 A& LTERRSLE T,
FHAD AT v 2 (NLTIFAREBHIEOH 57 7Y r—1 3 O HELE)
TINRRAT v Va2 @®PICHDIAD A, BHOARAT v ¥ 2 XTFHBED
E¥T 1 L7 M) bARTORICEEL 52 A, BIZIE, Imysem
mysem{Ziti 5 & b/devishm/sem.mysem & U CHRIR S L9, HEHHZEA LT
Zate Z O3FHX/usrinclude/limits.h TEE S5 NAME_MAXAI M THE
MENTWAHEICEENSLETT,

oflag MO L a e ARLRIME DT 407 - BT 48 LEBEGFEO4
It &I T T 4 v - B~ T 4 ~OEROMENE O M a T 5E5HE,
TOEY NBARET DI ENARETT :

O_CREAT name CHRESNDIN T LT 47 « v~ T+ BIFEL
OGS, ERENET,
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Tt 7 O —P—IDIFFFOH Lt rE ADOF 2
—YP—IDIZHESN., ZDOZN—FIDIFERH LT 1
T ADHEYNIR T N—TIDIZHES N, TDO/R—3 vy
¥+« Ev MMiImode 51 CRESNTZ LB VITHES N
i@‘ T~ 7 O EIIvalue Bl CiRESENTEL B

DICRESINET, 2Oy MERET HEE, mode &
value BB DM S ZIBET AMENRHH Z LICHER LT
<TEEW,

HLname THRESND DT T 47 - <=7 33 F
ET 554, O EXCLIZEREN TWAHUIMIRTE S
N7=0 CREATIIZ & Rib £ A,

O_EXCL t LO_CREATERE S 41, name THREIN=h v T
ST T BEET DG, sem_openiE KL L
F7, b LO_CREATHHEINTWARWEA, ZOv
v MIEHIET,

% LO_CREAT & O_EXCLUAN D7 Z 77« ¥ K doflag
SIEICRRE SN TWAEE, sem_open/b—F 3=
T—HIKT I EICER LTSI,

mode WOBII & ETename THESND I DT 47 - w74 D/X—I vy
VebBY NERETLERME : TaADT 7 A - EB— RIERY A 71T
EENTEY MIA T T 4o T3 DE—FTZ VT ENET(FER
HEHIZ OV TiZumask(2) £ chmod(2)Dman~<— Y% ZB L TL 72 & W),
NR=Ivyvar- by hUADOE Y Fimode ICRESNTWEHE, Thb
EHINET, e R3L4RMNE I YT 00T e T A BERT S
L& DHmode SIFEAETRELET,

value Yuat L ITBERRRERY Y — 20Kt~ 7 + D& 9L T 5 ED
B, Z OHuI<limits.h>TEZE S 5SEM_VALUE_MAXDfEZ B2 % Z
LIk EE A, TuvRILRIMNEI YT 4T e T A BERT B
L& DAHvalue FIBEFRELET,

H UM LAEE L7256, sem_openlZARift&E b v o7 4 7 -8~ 7 D7 R X
KL %E$, SEM _FAILEDO RV iz T —23E L= L &2/RL, errnoldT Ty —%/R7
TEOICREINET, BETHAREOH LT —DX A T DY A MIONTIE
sem_open(3)Pman~— T E B L T ZE W,

sem_close)—F
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sem_close(3)7 4 77V - A —FUEFRRH LT v ARLRINE AT T 407 -
TH DT I A WFETDHZ ENAHETT, sem_closeV—F it~ 7 3+ 2FHT 57
Ot RZEV Y THNTZVAT A - VY —RERKLET, TOH%, BE~7 1+ Z2H8ELLS
LT 27 ANRSIGSEGV v 7 VDR M FER & 22 D ATREMEN B 0 £

T~ 7 IZHET DA T MEIT ' ZDsem _closefFON LICH R ZZ 1 £48 A,

S

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

GBI TOL S ITERSNET
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sem T IR AERKTDARMNED T T 40T - BT F~DRA X,
sem_open@)DFFRH LAZB L CHNL LI DT 47« k~T LD
WOBRERET D Z ENAHETT,

RV fEoisem_closeDMFUOH LRI L2 L &R LET, EVE-LIT= T —2NRELZD
LxRL, errnolE= 7 —Z ROl ESNET, BETLHABEOH LT —DF A
ZDY A IOV TiEsem _close(3)Dman<—YZHM L T 2 &0y,

sem_unlink/v—F >

sem_unlink@)7 4 77 U « L—F VEMRHLLE T B EARI U T 427 BT+ D4
HIEHIERT 2 Z EAARETY, TORFECATMAEMEA L T~ 7+~ DAL L L5 &
THLTRERATEY T+ DRRDA AL RN LR AL L E T, O LFFR Tk
~ 74+ &SR L TWH 7 et XX, sem_close(3), exec(2), exit(2)> A7 A3 —/ /L&
FTES T+ EMEHLEHT D Z L BATRETTY,

L

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

FSIEFLTOL I ICERSNET

name T~ T+ DAFITEFEET HNULL T T 35 305251, B2ERE “sem”™ |Ename O
A&, <7 1idMdevishmicF—% 7 7 A )L & L TERRENE T,
FEAD AT v v 2 (NXFIEAREEBHMED&H 2 7 7V r— a L D7z DITHELE)
TINRAT v az@fIZllbiAdbERA, LHEORAT v a2 XFHHED
(T 4 V7 M) B ARTOMRICKE L 5 2 8 A, B2, Imysem &
mysem{Xiti 5 & b/dev/ishm/sem.mysem & U CHRIR S E 9, HEEHREASLT
& Te Z OLFHIF/usr/include/limits. h TEFE S 1L HNAME_MAX il THE
RSN TV L FICEERLETT,

R EOIEsem _unlinkDFFOH LRI L2 & 2R LET, BEVE-UI= T —NRELLED

EERL, errolI= 7 — %R T 2OICRESNE T, BETHAREOHLTZT—DF A
DY A MOV TiEsem_unlink(3)Oman~<— Y 2B L TL 72 &0,
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sem_wait/V—F

sem_wait3)7 A 77V « L—F UIEFOH LIL T B EABARIR LAY T 47 BT
FEO Y I TDHIENRARETT, bLE7+DERE e THIHA, B~ 7+ idice v
JENTWET, ZOHE, T REIV IS FIAL LTI xRN T ey ENHET
Tay 7 LET, bLEYT7ADEREr LY KREWES, YarbRidEv T rEr Y L
BUET, WTRICE L. B 7+ OEITEAS LET,

B

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

FIEIILL T L ) ICERSNET
sem Oy 7 TAHLEBR LT T 4T BT+ ~DRA U H
ROMENI e AREE L~ 40 v 7B Ll EERLET, EVHE-LIZ=T

—RFAELILZEERL, errnolI= T — &2 R T DICRESNE T, BET DFHREMED S
HET—DHATDY A MIOWTiEsem_wait(3)Dman<—TZHMM L T &0,

sem_timedwait/L—F
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sem_timedwait(3)7 A 77 U « L—F IO LIL T wEABARIR LAY T 4 T -
t~vTrEay 7T HIENRAEETTN, blsem_postE i LTT7ray 73 horak
AHLLIFA LY REFOZEARLICEY 74030 v 7 TERWEE, lBESNZX A LT
7 N ORI RS I T LE T,

B
#include <semaphore.h>

#include <time.h>
int sem_timedwait(sem_t *sem, const struct timespec *ts);

GBI TOL S ITERSNET

sem Oy TR LI T T AT BT A ~DRA H
ts N T T 2E M EZR LT ) B THE Liz<time.h>IZEZRIN TN D

timespec fIERA~DRA &
1

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

QDX A LT T N E, POSIXEFAEGERICE T 23R FRIc >\ T
X, 65D TPOSIXEFMIEERDOEAE] 2L T EEN,

ROMEOIX T m e ARBE L~ T 4+0n vy JICHK LI Z & &R LET, EOH-UT=TF
—NHAELTZEERL, errno 3= 7 — &R TOICHESINET, BETHAREEOD
HET—DHATDY A MIOWTiEsem_wait(3)Dman<—TYZHM L T &0,
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sem_trywait/\L—F

sem_trywait(3) 7 A 7T U « —F ik~ T A NTrav s ISNTWAL I EERTE~ T
FOEROE D REWVFEOHR, MRH LT e ARN Iy T 7 -k~ T7 vy T
LZENARETT, bl T+ DERErTHILIGE, v 7+ &2MEicn vy 7 ST
D, sem_trywait OFFONMH LIZRI L E T, L7 meAxARNeE~T7r0v v 72T 58
B BT A ORI L, &0 TRWHEAIEIEDY FHA,

B

#include <semaphore.h>

int sem_trywait(sem_t *sem);
GBI TOL S ITERSNET

sem MO LET e AR’ 0y 2 T4 LIV ST 4T « BT 4 ~DR
A K

EVEOIEOH LI e ARMEE Lt~ 7400 vy J IR LEZ L2 R LET, B

E-LUITT—MRRELEZZEE/RL, errno 3T T — %2R T 72OICRESNE T, BAETD

AREMEOHDZTT—DF A TDY A MOV TiEsem_trywait(3)dman<—C 2B L TL 72
é l/\O

sem_post/V—F

sem_post3) 7 A 7TV - —F AIMERH LT OB AR D T 4 T BT BT
ayIFTAHZENARETT, b LI ED T o AN T+ 2o T T ry 7 LTS
BA. EREELEO/RET e AN T A RT ey s SNERICRI SET,

S

#include <semaphore.h>
int sem_post(sem_t *sem);
SIBIFLL T O L S ICERSNLET -
sem Toay T HEARR AT ST 4T BT T ~DRA

RO E0IIsem_postOFEFNH LB L= L2 nrLET, b LIELL RWVE~Y 7 Bk
NSNS, B/ AV T—Yay s T3V MRELET, EVE-UI=T—RRELE
ZEEAL, errmold =T —Z AT EDIIRESNET, BETLHREEOH LT —DH

A 7DV A MIHOWTiEsem_post(R)Pman— 2B L T ZEWN,
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sem_getvalue/b—F

sem_getvalue3)7 A4 77 U « L—F IO LIt 7 a B ARLFIR LT T 407 - &
~ 7+ DTG 5 Z EAARETT,

B

#include <semaphore.h>

int sem_getvalue(sem_t *sem, int *sval);

GBI TOL S ITERSNET

sem HEBELEZWATTIR LIV T 4T s B~ T 4 ~DRA o F
sval LR LT T 4T B T A DEPIRESNDGEH~DORA o, KS

NAEIFZZ—NFOHEZA I T TOEY T+ OEBOMEERLET, =
DOEIFFERHE LN SR B EDRETOE~Y 7 + OEBETIZZ VS Ll
WHIEE TS 2 ENEETT,

RV fE0iXsem_getvalueDIFOH LICEKZh L= Z & 2Rr LET, ROM-UIT T —0NRAEL
7ol &AL, errnoli= 7 —2 R4 oI EINE T, BETIAREDOH LT —D
HATDY A MO TiEsem_getvalue@)Pman<— V2B L TL 72 &0,

POSIX = —F v 7 A DKM

2 a—TF v RFFEEGRI VT 4 b - v T Y a L OETFNSIE T — 2 RS R R
T H7OIMERI 2 AT NA 2T, Ja—T v 7 AFT7ray 7 (EOARALy RIZHAET
FanTtwiweay 7 (12DA Ly RBRFA)D200REEZFF- TWET, oAy R
BEIZR Yy 7 LTS Ia—TFT v/ RA%uy 7 LIS ETHALY Rk, ETHALTWD
ALy RRIa—T v A7 ray/T5ETEELET,

RedHawk T JH AT RE 2R BEHERY 7R POSIXDP A Ly R« 2 2—F v 7 AMEEIZIZLL T O —E R
NEENET, 2O —ERAOTRTOBFRIIMan—CZBBL T TEE 0,

2—7 v 7 AxHHUE
2a—=T v I AR T

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)

o

2—TFT VI RAETav s

2 —T v 7 AEEE

2—F v 7 ZADBMEF TV =7 N EPIMI
2a—=T v I ADRYAT T = b AR
2—T v I ADBMES A T HFRIE

2—T v 7 ZADRBME A 7 E S

M
|
N
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N
S
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R
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FRHOH—E R, RedHawkiZ [Fm w73 2 M (BR A1) & 50 FERRR 2 423 2 DL F o
POSIXDPA L w K« I a—T v 7 AMEENEEINE T, 2o MEEIBL LT ) r—v
YDA Y ROLIONI 2—F v 7 AMERFTICTHATLSE, BET A2 7 7 r— g
NHzZFET, EBEEHA | 13, 22a—T v 7 AEFIAETAHEOA Ly RYEEMEIT
M A L Yy ROBREOR P a—Y v 722 ) —THOREEREA L v NOELE
~HBICE & BT, 2oL MEOFMA U TICER®R LET,

P—ERILUBEDOE 7 v a rBLUman =Y TR S TWE T,

pthread_mutex_consistent(3) FETDHI2—T v I ADFEERLT
pthread_mutexattr_getprotocol(3) 7a hangEikd
pthread_mutexattr_getrobust(3) 27NN s LAYV AR IR
pthread_mutexattr_setprotocol(3) 7'a b aVERE
pthread_mutexattr_setrobust(3) 2y NA R - LV ERE

2—T 7R

OBUNAN s I a—T v I RAEFERTLEZT AV r—a 03, 2 2—TF v 7 AEREFICHT
DI a—T v I AFHEEMET LIz E ) EBRET 22 ERAEETT, HLOFTAEHRIE
2—T V7 AFEHESNTOWAREZBRELI Y L L, b LERBIHEESES. HFOER 2
Ra—T v I A= FTHTHIENARELRVET, b UREBORENH -2
B Ra— Ty R ER Yy I LED ETHRICRIEARRETHDLZ L ERT AT — X AEH
BTDHEICTHEOICI 2—T v 7 AFEIERREE~—27 T D AREMERH D 5,

I EFEET 5121E,. EOWNERDEAD & ENOTRECOVERABLE®2-2errno=— RMFH T
9, Ja2a—T v AMEFPICA Ly FREALEE, 2 2—T7 v 7 AFHBICT e v
LA ~—7 &NFET, TY R 2a—T v 7 AZBWTHL ORI LIZa v 7 B3 kD)
TlX72 < EOWNERDEAD™=Z —%iKT Z L ZRW\WTIE, Ty K- oy Zi3@F oy 70X
IIZEMELET,

PEoT, BURZ NMIBURT AT AU r— g ViIRENT-2e vy VEROAT— 2 2523
RAHVEENGH Y EFT, EOWNERDEAD TH L, 77U r—3 g VZFNEERT S 2 LR
TWHET, TTABNRALEBLOFEET) R~ —27 SN2 LICBRT 7 F Y r—va o
RIEAMTHEE, & LEMEHRAR -84, BERTEEL~—2 LET,

B ARAfEE ~—27 SN/ =2—F v 7 ZAIZENOTRECOVERABLE 7 —% £ ) 2 =2 —F v
I ADRRETOBIEELET LET, W—OfsMNII 2 —T v 7 A2 FEYIHET 20— R
LI a2—T v AOREEZWEDLELI Y —E AT, EERAEICRDI 2—T v 7 AT
2V —=F LT3 AL v FIZENOTRECOVERABLE=™ 7 —Z {fEWE CIZE & B3 Y £97,
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1B SR BElX

BREMWAS 2—TFT v 7 ZABMHTHT7 ) r—a 03, 20X IC—Bcs & BT
NAHBEEARHET S ZENTRETY, 8l& EFEIa—T v 7 ZAZRELEELLD A L
v FCRAEL, OSELEEAL Y FZZFDI 2—F v 7 A %H o TR Y —7IREEIZAY F
T ZOHAE, AV—FLTNB ALy ROBEEIIFIAEEN T v 7 ZREFT 5 ML R
ey 7RI SET,

INHEDAY—=FLTWVWHAL Y RIFD I 2 —F v 7 ZAZEICHTAETHZ ENTE D7
b, TNOHEMEREZSIE B, BRAEEZ EOELE~SE LT 202 RET DB
EREELZS X LT A —7 « ALy REERH L TR LE1,

=P f U F—T =R

CZICREENEY - ADBERFHIIRICHELS B a VB IORIGT AT A 0D
man_— Y T E T,

UTFOY—EREIa—T v 7 AORETEIELET,
pthread_mutex_consistent(3) FETHIa—T v I ADOFEERLT

DTICREE SN — R EF I 2—T v I A@EHEAT V=7 PRICEMR I TV S BB
LTEBEDL LIEMWEDLEEITWET, (Sa2—FT o2 X@HF7=2 b XEEAT
Tl FEEMERENTZ R 2T v 7 ANTRARRETH D 2 —T v 7 ADMRE L ER
T LT —FMERTT, Ia2a—T v 7 RFIEOERER S TVWDIDT, Ia—T v/ RE
WA Tl MIT TV r—a v PN1oDI a—T v 7 A@MEA 727 NNTESREND
TARTCOBRMEEZERTL-OICENOHEVEFERS LT, —#HOBEA T Y= 7 MR
ZLIIRDBETDI 2 —F v I ZARERLET,

FIZIa—T v 7 ADHMOTDIZHESINOILEOHLZENLDOFEME, J2—T v 7 A
BHEA TV bEBLCORERT LI ENAETT, A 2—T v 7 ADHFMmEL
WafeR@lElL, S2—FT v 7 A4 T V=7 FEBLTROIDER Y 525 2 L NTTHE
T, FOH%, METHI2—T v/ ZAHFOBHERELN L TEET S 2 LN FRETT,

JEEO T
pthread_mutexattr_getprotocol(3) 7'a b anEiRT
pthread_mutexattr_getrobust(3) TN RA K e LoV EIRT
JBMEDRRE
pthread_mutexattr_setprotocol(3) 7u bV ERE
pthread_mutexattr_setrobust(3) 2N A R s LV ERE

pthread_mutex_consistent
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int pthread_mutex_consistent(pthread_mutex_t *mutex)
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HLLIa—T v ADFIABENRENERETIAEGEICFBEORN 2—T v 7 A3F
BT LT EY, HiZ, frAEOEOHHICE N T, £5T

pthread_mutex_unlock N IATENTZND XTI 2a—T v 7 A TT7 vy ZIREE 2D £
T, BOFTELENITA ML 5 % b 7-pthread_mutex_lock?» 5 & Y EOWNERDEADT 5 —

EZETHIEERNT, By ZIBEOLITHERE LT ET, BB LEI = —T
I ANRFFE L TN EEH LWVFTAE LT TNET,

OV —ERIFIETEHI2a—T v 7 ADOFEEITEIND Z L DLAHETT,

pthread _mutexattr_getprotocol
IOV —ERFZORME—-XTYLENEI2—T v/ ADDOTr haL kiR LE
R

B

int pthread_mutexattr_getprotocol (pthread_mutexattr_t *attr, int *protocol)

FIHAFRERR 7 0 b=z

PTHREAD_PRIO_NONE
ALy RORT P a— 0P« RYV—IFZZDI a—F v 7 ZOENEIZHE

BT EE A,

PTHREAD_PRIO_INHERIT
ALy RORF P a—Y 7 « R — 3B EREKDO L — VWA X

NET ALYy KPR Ia—T v 7 AOFAEETHLHBY . ZTIUTEEN S L
IFMEMIC 2—7 v 7 A2 BUST 21 OICR %L TV D i@ v

v ROBIEZMEK L ET,

pthread _mutexattr_getrobust
IOV —ERFZORME-RTHRIMLEND 2 2 —F v 7 ZADTZHOE Y RA K - LoULE
ﬂ]\/iﬁ—o

B

int pthread_mutexattr_getrobust(const pthread_mutexattr_t *attr,
int *robustness)

FIFHATRE/2 L~UL

PTHREAD_MUTEX_ROBUST
CORMAT V27 PTUEHLEND 22 —T v 7 AT R IR M) E

j‘o

PTHREAD_MUTEX_STALLED
CORMAT V27 PTUHHLEND L 2 —T v 7 AT u TR MI3RY

EJ VR

BUNAL I a—T v 7 AL ZOFTEENEALTHFEIREA~BIT LEREICHRE T 20T
I, FEIREDERIZOWTIL Ipthread_mutex_consistent] &R L TL 72 &0,

FErTNRZN e R 2—T v I AT OFAENTEA TELR(ZNIZ., 7T MEvIAER
5E T, %L<iﬁﬁm®xv/Fﬁ%Aﬁfnﬁx KbV Ia—FTvrRET vy
THET)TR v 7 ENEEEOHRAITRELEE A,
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pthread_mutexattr_setprotocol

IOV —ERTIIDI2—T v I AKX ENE EDI 2 —T v/ AD T a b
NTHRELET,
g

int pthread_mutexattr_setprotocol (pthread_mutexattr_t *attr, int protocol)

protocol |X, PTHREAD_PRIO _NONE#% L < /ZPTHREAD_PRIO_INHERITIZZ2 Y £9°, 26
DEFIT OV T Ipthread_mutexattr_getprotocol ] &M L T 72& W0,

pthread _mutexattr_setrobust

IOV —ERTIIDI2—T v I ARHAT V2 FTHERENDE I 2a—T v 7 ADTHD
HNA R s LUV ERELET,

L

int pthread_mutexattr_setrobust(pthread_mutexattr_t *attr, int robustness)

robustness |X. PTHREAD _MUTEX_ROBUST % L < {ZPTHREAD_MUTEX_STALLEDIZ/72 Y &
T, TNHDEFRICOWVTIE Ipthread_mutexattr_getrobust] 22 L TL 72 &Euy,

POSIXI 2 —F 97 R « PRT T LD A )L

EROBEREMNEK, v TN e R 2—T v 7 AEMENT L7 0 7T MIMFEER 72 cc(L),
gcc(l), g++(1)Y— N Ta AN LET,

RedHawk D LLRiT D8 — = /121X, ceur-geed L< iFeeur-g++CT7 7Y r—3ra v hkan
ANBIRV I FTHIETTIRAINDINGD I 2 —T v 7 A= DOYEIEH 7 % #efit
FTHREZDOGIbeNEEN TN LITHER LT EEY, 2 OMEEIZBEE glibclcE =
nTry, REzglibceccur-* a2 3A L« 27 V7 MIBICFIHTE THA,

FEHEGlibCIBAMIARER % glibcZ i@ L CHRflk K- PRy & 5227 A TV A TIEH D T8
Ao RedHawk D LLRTD/3— 3 > ETeeur-gec E 7z ldccur-g++ T 2 > /3 A L S BEF DR
A F Vi, BIEDORedHawk D /N — a2 » ECH A A LB IO LIBHET 2 LERH
LABEMERH Y 9, ZHuIr AR RBIOVS L B ERA OBEENEH SN A
WRHIZY T E Y £97, BHEETIE, BEOKPEIIPA Ly FEESEEA RO HIZ D
BERE_npP_NPOHIBRTE T & 7220 57,

System V&< 7 %
=

SystemVE~ 7 #1370 AR~ 7 +EOZHE N L THMT 5 2 L B3[BT 7 & X [H
WEPC)AI=ALTY, ZL DT FVr—a Moo~ 7+OERZLELE LT
WBTED, AR —F T VAT AT T+ OESS LTSN EHIET 57290
e 2R > TWET,
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T~ 7 DEAITLIHOL L, HKSEMMSL(<linux/sem.h>PIZEE)DHIMEE Tov~ 7 +
FNIT D ZENFRETT, E~7 Dk v Misemget(Qv AT La— L& FHITLZ LT
ERE S ET,

Bt~ 7+ TR BEESNDER, AV T 407 - BT 43 EVRNTT,
(TPOSIXH DT 47 ~~Tx] I varzsRRLTLIEE)

semgety AT AT — )L EFITLTWE 7 ak AIFABENEREICRY . W oDt~ 7 478
LEOPIZHL200EHV L, BOBEZE02TOYT vt Rk L TRYOERIE -
v arYERELET, 2O RIEOREAOITHELHEET 2 Z L AR, bR
FAvidsemctl(2)v AT A a— L aflio TEAFHERAZEE S5 Z L NARETY, Flishiz”
0 A NIHERENFAET DR O WIC/ERE O £ T, BER—I vy a v afHomorak
2%, oI REE FIT T A - DICsemctl T 5 2 & A R[RETY,

YT ADHAENAN—I v a v EHFATLHHE. Lo AThE~ T+ 2B {ET S
ZEMARETY, EAENDOK L~ T 4 EsemopR)T AT La— LV A7 Y A RBX
NF 7 VA bTBZENARETT RO lsemopy AT La—)v) v/ v arv2BRLT
<TEEW),

T~ T EA T VA T DT, BORE IOEEHZsemopy AT A — L ~JELE
T, B2 T4 ET 7 VAL NTHITE, BOREEZOYATA(C) EEELET,

FRU—T 4 T« VAT AL, MEFEIZFE DRSS CTHREIND B~ 7 4+ BEERTREZR D11
OFuaRARTELET, R 72X MIMEEDOFIETIEREICE TSN ET,

TR AIMEOKE R~ T+ DI0ET 7 VAL bTDHZEICL Y~ T +EEFEOME L
DHERELTEEDIZTAMNTEZENTARERTYT, bLA e ARNKST 254, E~7
EIXFFEME D B RESARVET, SbRTNTE~Y 7 HEIZZ I RV EHA, TNELT
WA, IrERX e~ 7 A ERIATET IO T e AN~ T+ 547V A N)T D
ETEDEITEAEIE(IPC_NOWAITY 7 VKR E)TH Z EMAMRET, I beiFiude~7 +6%
HEITHIBR S E T,

FATEEILT BRI [ o F 22 v T HiE) EWEEhES, COMRELE- P
LELWEY T4 ET A MNBARYFEH A= v a VRME)LTWD T et R EFHATER
T, ZhidsemopP AT La—L~PrudfiziEs L THEAEShET,

—Ji. TR ADREIETZEOEITEEILT S ) VA RRNEWES, UL (#77 oF
e 7 E) EMEINE T, ZORE, et X 1EIE L, SMEEKermoll E D
FEERNBRESNET,

TayX S w7 BEL. TOBARRRLEEZA IS T 7+ DEEN L TR
FTHZENARETT, IPCERRIZT AN n R L VHIBRENAE T, b LIIFVRTF
ANEAIEEEN DA ETARL—FT 4 7« AT LD EHL L EZ BN L TLIEE
AN

T 7+ OEESPMER SN, EAENORENIOE~ 7 i3t~ 7 + B ENEr T, £4
NORBEDYE~ 7 B HIIESOREBELID b UNSWERRESINET,

15D AT Aa—E, Bv 7+ DESGIIBNTC—EOI LD T ry X V3T a v ¥
TEER ETT A OICH AT 5 Z ENTHETY, —HOBMEELETT A, T uvFk )
T E X TEREITEASO—EIIETOE T A ITHEMATHZ ENFRETT, -,

BEXE~T7 4+ OBO EARIEZE CHLEAT D Z ENHEETT, LML, FNOLRELTEY
WIS ETIIEMESNERT A, FIZIX. b LIEDE~ 7+ DESOEONED 5 5
BOIOMENEFKRT L, 42HOBIECTT vy 7 SNZHEA, HOBEETR T e vy 7L
THFEITTEDHLHIICRDET, BEICKHLTEEEZITY ZE1EH Y A, BIEETOHKRD
B~ T7 3 BNEROLEL L —h, b LU EDOFET v v 7)Y RIEN KM CIX, T
bETINERFA, 2ED, BMEEIT NI v 7 IZFETENET,
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HB—Dt~v74+b LTt~ 7+ DESDO-ODOET oy 7EED ED X 5 el . HfE
NOLUHFEITINTICRNEICRED RN E 2D 2 L2 BVH LT 7ZIn, ZnnR4ELE
FE, 7B ANG-18E S, IMREEerrmoll Z OFERNRESNET,

VAT ha— I F v ABRHMAARER IO~ T p MEER R LET, MOH LT
DE AL RATF AT ABIEEEL, VAT AT —LITFOBEEESET L THEDS LTk
BDOELLN—FERVET, b LY AT AI—LRRIDTIEE., FOMENETSNE
T ANL-IRIE S, SMERAE K errmoll & O

It AR LEY, T 5 TIRHRWES,
RPRESNLET,

System V&~ 7 + OF|
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T~ T A BT D (FATT D R S 0)RTNC— BICEB] S h o 7 — 2 Gkl LUk

<~ 7 4 DEGESN)IER SN DBERH Y £, 2=—7 @l Fidt~ 7 + EEHT

(semid) &FRITIL, ZAUTRFED T — ZEERSCE~ 7 A OEEEHIT S0, b LTS

B 27-DIcfEHENET, ZOBINFIZTATLHNOEOTav A TH 7T 7 & AARET,

WHOT 7 & AHIRFEOGR L 2D £,

T~ 7 A REFRINTEDBE O ER B A ETEEAT DO~ 7 22X 1O DHEER),

T~ 7 A EANDE~ T 4 O (nsems) it — I — M EIR ATRE T,

semop(2)v AT L a—/LCflEH S D sembufiid &% [X5-LIT R LET,

X5-1 sembufiiEfk D B2

struct sembuf {
unsigned short int sem_num; /*
short int sem_op;
short int sem_flg;

};

semaphore number */

/* semaphore operation */

/*

operation flag */

sembuf fERII<sys/sem.h>~> & « 77 A LHIZERZ SN TNET,

semctl(2)¥— bR 2 —/ LTl S5 semid_dstiiE ks X5-2127 LET,

X5-2 semid_dstEEEDER

\};

//'struct semid_ds {

struct ipc_perm sem_perm;

__time_t
unsigned
__time_t
unsigned
unsigned
unsigned
unsigned

sem_otime;

long int _ unusedl;

sem_ctime;

long int _ unused2;
long int sem_nsems;
long int _ unused3;
long int _ unused4;

/*
/*

/*

Vi

operation permission
last semop() time */

last time changed by

number of semaphores

struct */

semctl() */

in set */

\

)
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semid_ds7 —# & Rid<bits/sem.h>2H VY T, =2—F— - 77V r—a ik
<bits/sem.h>~ & « 7 7 A VAN E Te<sys/sem.h>~ & « 7 7 A VEED 5 NE
BHYET,

Z DIEERD A > ox—sem_permiipc_permB TH 2D Z LICHER L TLEEN, 20T —#
S RIZ 2 T OIPCHERE(<bits/ipc.h>~y & « 77 A WV ERILTET N, 2—P— - T7 Y rr—
¥ 3 UlE<bitsflipc.h>~y & « 7 7 A )L E NI G Te<syslipc.h>7 7 A )V & 5w 5 LEED
bV ET, ipc_permy7 —ZHEEROFEMIIIED [SystemV A vE— ) B v a VHIZE
WINTWET,

semget(2)S AT LT — )L F2O0DLHED H L1OEFEIT L ET

o HLut~xT7+HEAWHTFEER L. TAAITHIGT 57 — 2GR L v~ 7 + 4

BEERLET
o BEICBHEAHT b T — GRS B~ 7 B EFOBEDO v 7 A B E W F
ZROTET

FATEND X A7 (Isemgety AT L a— LT key SIHOMFICLVREY 9, b Lkey
NEETEDsemid THEA SN TEHFIPC_CREATY 7 7 WNRE S TWARWEA . Hr LV semid
EY AT L e Fa—=uF o RTG A= EBIIRVEMETEEMN T S -7 — 2 s A L 1k
RENnztt~7rOESLEHITREINET,

key DiEZERIIRET A720IZ7 74 X— b « ¥—(IPC_PRIVATE) & LTaILNB5MHD
HVET, ZOXF—PNEEINDLEE, FHTLOVEMNFIES AT L - Fa—=r T« RTA—H
FEZIRVIRY . WICBEM T DT — 2SR E R SN T OBEA LIS
nNE9, ipcs(l)a~ Ridsemidfidkey 74—V FaEETErE LTERLET,

T 7 A EEPER S IO, semgetZ M7 m & A IFTEHEMERF IC/2 0 . BT
BNDHT — ABERITZITIR U CHIHE SN E T, ITAHIIEE SN ATREERSH Y £
N, B END 7 e AFHIEREDOETETHD Z L2 BN LT ZE 0 ( lsemetls 2
Fhaa—n] vrLarEZRLTLEESN), B~ 7 +EEOIERE IR OBEED =I5
POBNENR— v a b ERRELET,

b LIEE SN —ICk 3 58~ 7 + BEHBI T DFEET 256, BEFEOHG 1 OENIKS
NET, b LEFOE~ 7+ E£E5HATFPIEIND ZE2LERVOTHILUE, flfHa~r
R(IPC_EXCL)% ¥ A7 A a—~EdTsemflg BIBOPICHEGE)T 5 Z EBNFETT, &
BROESDOMEI D b RE R~ 7 D% (nsems) 2l L L THESHEBAIES AT Aa—/LiT
KMLET, b LEAICES TR0 2H DD bRWEEEIE, nsems (25t LOZIEE
LT ZEWVGEERERIC OV T Tsemgety AT Lz —)L ] ZBBLTLEEW),

—H, —RICHNSh D~ 7+ DEA LT —AEEERBMERSND, b LUEBEFO LD
MROND Lsemop(2)F L Usemctl(Q) &A% Z LA HREIC /A2 0 £,

T OBEIIA 7V AN, TV AN, Bl TA00RBR LR SN FE
T, semopT AT L a— /LTINS DIEEZFEITT -0 H SN E T (semops AT A
— NV OFECOWTIL Tsemopy AT La—/b| ZBRBLTLEEW),

semctlv AT A a— VTLL FTOHEIC LY v~ 7 rHEREOHIE 27T LET -

o BT+ DEEIERT(GETVAL)
o BT DEEFRET H(SETVAL)
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o BT AEARICHTIBRMELIATT D RED T 1 ADPID%E KT (GETPID)

o BIEDHIV bE~T7HHEEREZLIRDIDERFHFSTNE T 1 RADE %K T (GETNCNT)

o LT FMENERIIRDIDERHS>TWVDH Tt ADH %K (GETZCNT)

o HHEOFOETOE~T7 #EEEELZ—F— XU NOESOHFIZIHH L E5
(GETALL)

o —F—  AFVRNOEINLE T A ELENOETOE~ 7 +EERELET
(SETALL)

o BT AEAICEENNT DT — A E TS L E 3 (IPC_STAT)

o EVTAEADT-OITEENN—I v a U ELET L ET(IPC_SET)

o BT EARICHEMTONET —FEKE BT EE LRI L—T 4 T
VAT WINBREED Y 7 B AR T A HIER L £ 3 (IPC_RMID)

semctls AT L a—)LOFEMIT Tsemetls AT La—)Lb] 79 BB LTLEE N,

semgetv AT La—)v
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semget@IFFH L~ 7+ BEEZERD L IR0~ 7+ BEEERELET,

At a v Clisemgety 7 A — O HFIEIC OV THB L 4, LV EMRERIC
DWTIE, semget)Pman{—TE S LT EE, TO VAT Aa— O H%EFIRT
%57 v /7 Aix, README.semget.txtNIZHRfit &SNz o =a 2 k L4k
lusr/share/doc/ccur/examples/semget.c TR DI} 5 Z & NA[EETT,

S

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

int semget (key_t key, int nsems, int semflg);

FROETDOAL I N— R T 7 A NVF, FRX—F 4 7« 2T ADlusrlincludey 7 F ¢
L7 RUWZHY FET,

key t Id~v & —7 7 A JL<bits/sysitypes.h>D F CEHKAZT 5= DIl typedefic L - T
EREINTNWET(Z DO~y X —T 7 A Vid<sysltypes.h>HNIICEENTWET), EFKT
LTEHBBIZZDV AT Aa— A biIRI N OBEIL, key OEICKHST 5B~ 7 + EATRIIF
(semid) T¥, semid (IAFED [SystemVE~7+DOFH] 7 v a v NTHBESNTHET,

v 7 A EEB LT — 2 EERITHIST D8 Losemid (ZLLTFOSEIFICIOTHRENT 55
BIFR SN ET,

e key 7% IPC_PRIVATE
o BV TFESBIOT —XHIEKICRHG T Dsemid ATEE L 72\ key | Ar-Dsemflg &
IPC_CREAT DiFLfliME v Tidien
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semfly fEDMAGHE :

o filila~F (7T7)
o BESR—Iviav

filfflza~ 2 Rz o LHERSNIERTT, UTFOf#l =~ Fidsemgets 27 L= —
AT Sd, <syslipc.h>~ v ¥ —7 7 A VINERICE £ 5 <bitslipc.h>~v ¥ —7 7 A )L
WIZERSNTWET,

IPC_CREAT FHLWEZ Ay Nt~ 7+ EARTHIEDICHEHIET, & LIE
AENWE4A. semgetidkey ([CXIST 58~ 7 +EA DK
L., 77 BRI OMRLET,

IPC_EXCL IPC_CREAT & —fEDEHIL, FEE SNnickey TS T DB~ T +
BT ABECFE L TWAEAE, 2OV AT AT —LTTT—
ZHERILET, ZHTH LW (2=—2 RBF 22T IS 7
MOTRFICZIT AT EEZTCLEI ZENL TR RAEFH-0D
\ZLETY,

NR=Ivva VBRI —F— IA—T7 ZOMOIDICHAIY [FE AL BIELER L
£,
RKE-LUIFEDIRBER—I v v a v a— ROGEHTRINEMEE R LET,

#5-1 Ev 7+ BES—Iv gy a—F

BES—Ivvav SHERKE
Read by User 00400
Alter by User 00200
Read by Group 00040
Alter by Group 00020
Read by Others 00004
Alter by Others 00002

A OMIE, BEETHERES—I v v a U ODIC8ERIEZEMNS L IXE y NEM O
XL > CTERESET, 2, b L [ReadbyUser] & [Read/Write by Others) % Bk
SINHA. 2 — ROfEIZ00406 (00400+-00006) & 72 0 F 97,

semflg fEi%, 77 7 4F & SHERDEIEN—I v g Ui E —FEICH M L TRBICRET 2 2
EMATRETY,

fE H )
semid = semget (key, nsems, (IPC_CREAT | 0400));
semid = semget (key, nsems, (IPC_CREAT | IPC_EXCL | 0400));

I TFOEIZ<linux/sem h>OF TERINTWET, THEDOMEEBZ D L EITEKROFRRE &
R0 ET,

SHMMNI WO THFIHATRE R o =— 2 2k~ 7 454 (semids) D e K I
SEMMSL B~ 7 +HEANDOE~ T F O RE
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SEMMNS VAT ABROEY < T 3 EEND Y T F DR KK

=T FHIRMED Y 2 MIUTOA T v a ok vipes(l) =~ FTRGT 5 Z &0
FRE T, EEMIImanX—T A BB L T &,

ipcs -s -

FEDOBE T 27 — Z EIEROYIMLE L O E DT T — 5220 Tiksemget(2) Oman-<
—UEZRLTLEEZN,
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semctlv AT b a—)u

semctl)iTt~ 7 + HE OFIHERIEL FITT S DITEHINET,

AtV varTidsemctl VAT Aa— L EBALET, I OICHHMERIZsemctI(2)Dman
NR=UEZRLTLESY, ZOMRELOEHZHIIL TWDL 7 1 7T A,
README.semctl.ixtNIZfEfli S /e < o= A v b &k
/usr/share/doc/ccur/examples/semctl.c TRDIF 5 Z L N A[HETT,

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;

FEROETOAL Y INA—RT7 7 AT, T —F 7 « AT ADlusrlinclude 7 «
L7 MUIZHY FET,

semid ZHIsemgets R T A 3 — L& o TERL S L Te B 20 e B CILE 7 ISl T 72 T v
D EHA,

semnum BIEITZF OB TE~ 7+ EZRINT D2l HISNET, ZHIESOT v s
ICFATENDMREDNEFICREE L4, B~ 7+ DEADMERS WD, BRUIOE~7 1%
N0, EOE~ 7 A ITEGOREEID BUNSWERRESINET,

cmd SIEUILLTFOEOWT N E D 5,

GETVAL t~7+HEANOHE—DE~v 7 +HEZIRLET

SETVAL &~ 7 4+H£ENOHE—DE~ 7 +HEFRELET

GETPID &~ 7 +HEANOE~T + OBEIEEZRHBIZIAT LI 7 EADOPIDEZR L 3

GETNCNT BIfEE LV b REL R D T=OIFFEDE~Y 7 + DfE%EFF> TWVWDH 7T rEAD
BEERLET

GETZCNT Bu il b7l EDE~ 7 + Do T\ b 7 ut A0z L ET

GETALL tE~7+HEANOETOEY 7+ DEEZERLET

SETALL E~7+#£5NOETOE~7 +DEEZRELET
IPC_STAT #8/E S 7zsemid (2B 57 — X HERICEEN DL AT —Z AE#RE K
L. arg.buf TR URINZT —ZHEEROFITEH L E T
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IPC_SET +RESNI=E~7 +HE4(semid) (Zxf L THD /22— —17 L —TID & ik
NR= g EHRELET

IPC_ RMID {8 SN~ 7 A L T NICEE ¢ 57 — X G R L L cHIBR L £ 9
NOTE

semctl(2)%— & AZIPC_INFO, SEM_STAT, SEM_INFO=1~ > R
R—FrLETF, LoL, Zhboa~vy Niipes(Q)2—7 4 VT 4
THATH7-ORFICERENTHWDEDT, ZhAbDa<y RiZoWn
TOFMHIEEH Y THA,

IPC_SET £ 72(XIPC_RMIDHilffl ==~ & R&FELTT D720, 7' RAXLLFORMEZ1OLL
2L Ttz 8 A,

o  H%Z20WNERD = —H —IDZFTAH
o  4%)72:CREATOR®D . —H#—IDZFFH
° A= —

e CAP_SYS ADMINY — St U T ¢ %A

v 7 AL, -s semid (B~ 7 A LA TF)FE 72 1E-S semkey (ST~ T 4 EEOF
AT a REIZL Diperm(@)=~ » FOFIHTHIFREN D FREME L H DL LIZHEELT
LTEEW, Zoa<wy REFEHATL7-9, 7rt A XIPC_RMID filifla< > ROFEITIZHE
ERDLD LR CHEREZRF > TOWAMERH D T, Z0a~r ROMAICE L TEZR D ER
WZiperm(8)®man<— T EEM L T 72 &0,

Y OflEl =~ 2 FIIBEITIE CTHARYD b LEEZALN—=I v g v ONThNn
‘/IZ‘%L:%J? D iﬁqo

arg SIEIIHIH =~ > R3FATT D7D e MR 2 2 AT ha— s LTl S
E9, Mz~ FO—HIZBE L T, arg 5IEUIMNEL SN TICHIZER SN ET,

e arg.vallZ#ZH : SETVAL

e arg.buficiZH : IPC_STAT, IPC_SET

e arg.arrayll#ZH : GETALL, SETALL

e arg (IR : GETVAL, GETPID, GETNCNT, GETZCNT, IPC_RMID
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semopv AT ha—)b
semop)ELRIN S NT= b~ 7 + HEAED A L ANOEEE EITT D=0 S E T,

A¥ 7 g rTlidsemopy A7 LAa—/LEHALET, X OIZFEEMAEHRIZsemop(2)®man
NR=UEZRL TS, ZONRELOEHZHIIL TWDL 7 1 7T A,
README.semop.txtNIZfefit Sz < o= X o b LIk
lusr/share/doc/ccur/examples/semop.c CROIF 5 Z & N ARETY,

B
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/sem.h>

int semop (int semid, struct sembuf *sops, unsigned nsops);

FROETDOAL I N— R T 7 A NVF, FRX—F 4 7 « AT LDlusrlinclude 7 F ¢
L7 RUWZHY FET,

SsemopLv AT LA — /VIIEFK T CTERr, 95 TRWEAIZ-1OBEHMEEE L £,

semid BIEITHED R EOBEHE THAVENH Y £4, £7201E. ThiFERTICsemget(2) > A
TALAI—=NPHIRENTWAIMLERHD 97,

sops BB KE B~ T 4 2 ERT H-DICU T2 & —V— « XF Y HEIKNOHEERORS
ERELRLET

o BT 4HDOFFE (sem_num)
o FTT HHEME (sem_op)
o T Z 7 (sem_flg)

*sops B S IIEANLHESNORVOEFZEDT R L R)S L I3 ARSI ~DRA & %
B LET, sembuf IZEFINOEIERA L ROF 7 L— K~ L THA SN D T — X sk
DB THHT, Thild<syslsem.h>~v & « 77 A LiZH D £F,

nsops BIETESI DR S (BLFINOREEEOE) ZFRELE T, T OEFIDORKI A X1k
SEMOPMY AT L+ Fa—= 7 « NTA—H|ZLoTRESNET, > T, SEMOPME:
ED ERIZAsemopy AT L a— UiZxt L TIITEND Z ERARETT,

T~ 7 4 F S (sem_num) [ FEMENRFEITINDEENOREDE~ 7 + ZEELET,
FATSNBEBEIIUTICE > TRESHET :

e sem op NIEDHA, B~ 7 +fEiksem op DEICL VA7V A FERET
e sem_op NADEA, B~ 7 HEiTsem_op DHHMEIC LV F 27 U A FERET
o semop BNEuDHPA, T AEETr LE LI RPETTANINET
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AR

UTOEEa~ 2 R(7 7 22 2 & AhE -

IPC_NOWAIT BFINDO ED X S 2 ECHRET D Z ENARETT, b L
IPC_ NOWAITARE SN TS ED L D i fEd 9 £ ETTE
WS, BT 4 OEEDVL LBAERTEZ LR VAT Aa—b
RMLTREY 9, B~ 7+ 0BEDMEYV BT 7 U A LK
SETHEE, FOTHERS BT 442 Pt BE LI T5-DICT A
e T 2BV AT L a—WIRRLET,

SEM_UNDO TaEANK T THRHCABIC Y2 A0~ 7 F OEEH ILIC
RETZEEVATAIERL, 7o 2nsy Fa v 7 RE
ZEGETHZ L AARRICLET, ZOMREEZEET LD, VAT
LANOTavRAEOT L M) EELT—TNVE VAT MIHERLE
T, X NI TR REHENA KB T DODOT R
SR DESZIR LR LET, VAT MIREHRERE 2L
F9,

BAT Y a—U V7 EBITARMBAT — %7 7 F ¢ TiEH R — SN TW WD, SRR
HEZARMEAT —F T 7 F ¥ TIEVPR— SN TN LIZEBRELTTFEN,

UTDtr7varTid, BR7T ot 2A280ET 572032 2 LAvaTEgZepostwait(2),
server_block/server_wake(2Q)D %> AT Aa— L &EHHALET,

postwaitv’ A7 Aa—)b
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postwait(2)”7 7 > 7 v a VBRI N —T DA Ly R THEAT 5 EE TR R Y —F
VAT v FIEAT—DAI=ZALTT, Ay RERLTBEADRA =T D N%E
IH 0 FEA,

S

#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, ALy Ridpw_wait)ZFFOH L ET, ALy RIFROBRZE S |
N FEF

o JIAZT—=DBRTTD



7'rt X [E] A

e ALy R, pw_wait A L v Roukid 12X %pw_post()E 72iZpw_postv()DFEUH L
THDOAL Y FEOFRZR MID
o IFNHLMNEIVIAEND
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postwait(2)h—E 2R ZEH LT\ D AL w Ridukid (I2&-> Tl E 4, AL v Ridukid
G327 izpw_getukid)Z FFON 432238 W £97, ukid (ZFFOHE Lot =—2 72
Jr—sYb s ALy FID~v vy B 7 LET, ZOEIBZIDAL Yy RARA M5 agetto
HHMOIFE ALy FEHEFET L LBFEETT,

ALy REEZ, postwait(2)izZ% < THIDORBERA FERATHVET, RIELHRR M &k
STWHAL Yy RARARMLTHLRIRITH Y £H A,

HAT Y 2= U IEBORA 2518z RH>2TOpostwait(2) ¥ — 2B\ T, L%
DOFRA > ZBNULLTIF 2 WIEA, B#ETIHA o= v I7EKEouy s « Ay MIT
JU A NENET,

pw_wait)ITAR A FZEHTH-OIHEINE T, THIIHEEDO Y A A7 U MEB X OEE
DODEFAT Y a—Y 75K E HITOH LET, 2. BZ b E2EE LESAIE10M,
B LLKIIARRA NEMETHZDDREN LA LT U N LTEGAIF0DEZIKL T,

HLAA LT T MEICHE SIUERRZA0E D REWHEE, ALy RIIRA FOHF &R
DL THEORMSAY =7 LET, b LARZ N EDOEMRLICZ ORFMPK T 256

FOBESIET, b LIEOH LBEIVIAENTZHAIFZEINTRBR S 4L, # A L7 7 MEITFE
DI A KT 7o DICEHTINET, BLIOA U F— SVHIZARR F&Einfz, b LI

LRTORIHFE RN A MM LIZGE, AA M3HE SRS ET,

HLAA LT U MENODHA, pw_waitWXRVEICE D £9, Ziux, DRIORMEERA b
DB SNTHAEIFLIEZE L, & L IXHE R A R SHBFEIE L2 WIGEIXEAGAINE K L
7,

HLAA LT YT MED~DHRA L FZMNULLTH DBE. BMEITA L Yy RBRRLTEA LT D
FLAWZ ELSMIRICTY, b LEIDIAENZES. EINTREREESNETHEESHLTH
BRWAA LT T METEHRSNERE A,

pw_post() ukid THESNZAL Yy FARA FERELET, bLETOAL Y RAR
A NERFOTWBHAE, ALy RIZEE EAVRA NEWELET, bLEZOAL Y R38R
A P EFSTORPSTEBE, RAIZFOA Ly FIIER F&[FLE 9 T 57 DITRIEE R X
MIFE S, ZHIERGFEINTZEFRR MEERE L TEER L TRLET, £ THLIODORHE
BARARNPA Ly FEICEESNLET,

pw_postv() —ETHEEDAL v RARA T 50T 5 2 ENAETd, &2To
RARMPETTHETHEOBARARNLTWDLRA Ly RIZF Y7 52 ERFFR SR
EVWHIETINGDORANIT MIv s bV ET, ¥—5 v hA Ly Foukid 13, targets
BEFNDOFITHEM I N TV DIRERH Y £3, TnENDF—5 > o= T —(errors B0
PRSI E T, targets Eerrors EAITHH IS b U OFIE, count 5| Z @ L T
THRERHD ET,

pw_postv()  ATHIILIEBAEFOZE L, W ONTT—RNhEBATRBEDO S —F v
FCRAELIEET—DO=T —fli&ELET,

pw_getvmax() AR RTBHIEBFRERY —F v hOHRKRKEZERLET,

pw_postv() COMEIEH—FN s Fa—=2 T RT A—=FPW_VMAXIZ L D IRESNE
‘g—o

FBAETIAMEMERNH D=7 —ORIED U 2 MI2W\W Tidpostwait(2)dOman~<— T % & L T
<TIE&EW,



7'rt X [E] A

serverv A7 Abha—)u

—SHED VAT Aa— Lt POWerMAX AR L—F 4 L7« VAT AEHEBEOH DA X —
T —AEFEIY—RE LTEET DA et AEEET A Z L BNHEETT, TNHDI AT
Aa— L FCHBICHBALET

server_block server_blockN O\ ZICES12BRIZ TV =A 7T w7« V7T A K
MDIREL Do TG EOHRMERH LT nexE 7 ny 7 LET,
bLUxA 7T vy TR ELTSE. server_blockiFRIEIZERE Y
3 N

server_wakel server_blockv A7 Aa— )L Crr v 7 SNTELEICT— "%
L, bLEBRESNEY— RN ZONOHL T e v 7 SN0
B VAT w7 VIR MIY— DRk Dserver_block®
PEONH LIZE A L E T,

server_wakevec T ADRT MRLIODO T atE R LD HIEE SN D AREEN B
% Z L EBRVTidserver_wakel & 6] U B CTHRWE T,

CAUTION

INHEDVATAa— LI T s ALy RO T ak A TOREH
THDMERDYET, LEAL Y RKOZa— L - FakXIDIFA LV
v RINBREA T YV a— &N TNA 7 ARETEDLY £7, ito
T, IS v B —Tx—A%%EA Ly NCHEAT LR, HigEo
ALy RBREIEINDGH LI T ay 7 SNAFRENRH D T,

server_block

server_blockN S E|ZICR 722V =A 7T v 7« VI T A NPREAELRNho T8 D
7, server_blockiZFFONH Lot rERET vy 7 LET,

S

#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 ...
SIEGILLTO LS ICERINET ¢
options ZOBIEDEIZ P THHILENH Y £,

r FERH L7 0 AOFRAr D 2— U IERA~DORA X, ZO51 50T
EE T, ZOEEZNULLICT S Z LN ATRETT,

timeout MO LY et 2270y 73 55 KRR EZ & e timeval f#EE (K ~D R

A Z, ZOBBIIEETIOMEENULLICT A Z EAAHRETY, bLID
EBANULLOEE, XA LT 7 MIHY A,
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HLFOHLIE Y B EARMEEF O T A 7T v 7« VI TR MR- TWDHIEA,
server_block> 27 A a—/WFAIEICR YD . S HRTIVIERH L7 a e ANRKRDO T = A
IT7 w7 VI T A NEZETARITEY 3, ROEOIMFOCH LK LIZZ 2R LE
T, ROE-LT= 7 =D RELZZ L 27K, errnoli= 7 —%2R" 3720 ESNET, &
LHEXIIMRH LT e RET Yy 7 T ARRICR ST E2HTT A NTHMLERDHY £
TR, T ARRINC I ATRISNDZELH IO TEENEb o Z &2 RAEL
RNZ EIZEELTIESN,

server_wakelitserver_block OFENH L TT7 1 v 7 STV DY — 3% 2 97 OIZHEO
ShET,

S

#include <sys/types.h>
#include <sys/time.h>
#include <sys/pw.h>

int server_wakel(server,r)
global_lwpid_t server;
struct resched_var *r;

gcc [options] file -lccur_rt ...
SIBUILUTO LS ICERSNET
server EoEhdH—nNFaokwzxn s a—)L - Fut XD

r HOHLET a2 AOFAr Va—1 VIBERA~ORA 57, ZO5 8T
BT, ZOfEAZNULLICT A Z & AA[RETY,

server wakelFFOMH L T4 272012, MO L7 av ADEET L E LATAED =
—HF—IDiZ, server THESN=7 v 2ADEET D L IF(exec TYRTFE SN2 —H—
IDE—HLARTHIERSRNWI LICEET DL ENEETY,

% Lserver_blockFFOM L THRE SNz — "N T 1 v 7 S TWb 4., server_wakelix
ThuaRILET, bLIOMOHLTH—"BTry 7 S THWRWES, YA 77T v
7 U A NI — 3Dk Dserver_block N L E THE-> TWEF, server_wakeld, X2
FO0r ICHESNTEHTAS Y a—) VI ERICEEM T ONTE/iA S Y a— 7 s my
O¥ET IV AN LET,

REVEOIFFOH LRI LIz L 2R LET, RVME-UI=T —BRELZZ L ERL,
errnoiI— 7 — %R ZOICRESINET,



7'rt X [E] A

server_wakevec

server_wakevec A7 A a—/Litserver_block DFF N LT vy 7 ShizP— D7 n—
TEREZTTEDIPERH SR ET,

S

#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 ...

FIBUILUTO LS ICERSET
servers BIENLY =N FawrD T a— 3L - Fat ADOEGI~DRA &
nservers  ElFIDT L A NRETEET D HEEUE

r MO LET 0B AOTERAT Y 22— VI EHA~DRA 2, O80T
BT, ZOfEENULLICT B = & AHRETT,

server_wakevecFOMH L T 572912, O Lc7 mEADOFEET L6 L UTHER
o—HF—IDIX, servers TIEESNZ7READEET D H L < Id(exec TYRIF S iz —H
—IDE —FHLARTHIER SN SICERET D 2 ENEETT,

t Lserver_blockMFOMH L THRE SN2 — 37 7 v 7 STV A4, server_wakevec
FENGERILET, BLIDOMWRHL T — AR T7 my 7 ST RWES, UxdA 7
T 7 e U7 =R MNMIV—IORDserver_block OV L E Tl L £7, server_wakevec
LRIV r ICHEESNTEHAT V2 — U U ERICEEM T O NI A Y a—Y v -1
v I OET 7Y A NLET,

ROMEOIFEFOH LS B L7 Z &R LET, EVE-LF= T —0NBAE L 2R L,
errnoiI— 7 — &R OICRESNET,

IS OO LoMERICB 2 BMOFHRIC oW Tk, server_block(2)®Oman<— %%
LTS EENY,
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BArYa—U 7B, Aray s, Y=o~ VAT Aa—E, H AT Y EENO
ARy 7 ADBHAEZE L CEEE T ot AL HBEE T 0w ADT — X A5 A FHEIZT 5
FEEE A BRF T 27O T 5 2 EBFEETT, HEENZED A —/VIRy 7 A% BT

Bp, ZIUIHLWT —2RBETAHETTa v LET, AEEDA—IVR Y 7 ZAOFITH
LWTF—FZZHALTHE, ZIUIERTOEEZE LR LET, HEENSZENLEZLET S X
VLR EEENT — X AR U, BEORNARAE L9, EEEDHLO A —L
Ry 7 A% RO, ZHUEF— 2 BEIRENETT a7 LET, MBRENT—F %
HIBR L7=t2, I oLEE 2R LET,

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—V RIZA—NRy 7 ANBFIZT 7 82T H72DIZHEHA L, consumers” ¢ —/L K
T =2 %o TWE7atEAZ#AIL, data”  —/V RIZEEE N OHBEE~NESND T —
2 wRFFLE T, queue_of BUTHEHF2 DDA N —X (U A NOFRFZRBRICHEZY V795
enqueuel U X FOEFHICIHE 2 Y 7§ Hdequeue)x FAR— F 450 v Enc XA b &
EELET,

spin_acquire & spin_releaseDHFEDOHH L T, HEEBA—NLNR v 7 ANLT —F 2TV
3 Z EMRRREIZAR AR UILL T O L S ICERTH I 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);

}

OB T, HEE TR RAEXT X OFT = v 7 BIOHIBRORNZA —VRy 7 A%k w v
IJFTDHIEICEELTLLEIN, bLINNZED A=Ky 7 ARDT 56, EEENT
—HZEFEATDOEFAIT DDA —NRy 7 AT vay s L, T—XOBF RO
Wizserver_block MU L x4, WEHENEZ SHEBICHEA— LRy 7 20 v
L. 7—2%4F =y /7 THLERSY ETOHEEVL RN 7 I Lo TRZ &b lEE
PERBH Y, A—NR v 7 ART—Z EE L TODBRIEDRZ2 ),



7'rt X [E] A

FIRRICAEEEFE N A — VR 7 2T — 2 2T 2 Z L 2 WREIC T BRI LT o & 9 12E
FTDHIENARETT -

void

produce (box, data)
struct mailbox *box;
any_t data;

spin_acquire (&box—>mx, &rv);

enqueue (box—>data, data);

if (box—>consumer == empty)
spin_release (&box—>mx, &rv);

else {
global_lwpid_t id = dequeue (box—>consumers);
spin_unlock (&box->mx);
server_wakel (id, &rv);

}

}

ZOMTIE, AEE T o RAIH LT —F EHATDRNCA VR v 7 ANEITR DD
ERHET, EETITHEERDFHEL CODROLT — X OFIFZ M, iU A LRy
JARET Ayl LERIZEITHZEICERELTIFE N, & ER-THBEHFILT —ZD
F v 7 BIOHIROTEDICA =LKy 7 ZEn v 7§ Ha[REN G 5720, AR 3K
WCA—NVRy 7 AT ray 7 T50ERH D ET, server_wakelDFEOH L ORFTIZ A —/L
Ry R&Tray 7352860000 A RAERERAR T2 2 L 2MIEICLET, N
MBI AT HFAL « AL v FHERET 720, HAFPa—U U JIHEEENEZ SRS
FTEMIZLET,
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6
eI ARBRERIIey IBIRF A ~v—

AETIEFA I TOTDIERARER DL DD OMIEOME LML L £9, POSIXZ 1 v
IBIOVI A ~— - ¥ —T = — AXIEEEMF1003.1b-1993(1CHEPL L TV E, 7 v 7 -
AVHE =T 2—RA L, XA LAZ T ERFa— K7 A NEORERGHIZ:EO O
T-OWIHHT D 2 ENTRE R EmOMEE 7 0 v 7 ZIRELET, A ~v— AL F—Tz=—R
Wy 7P e ET AFES LRI T e e A 2R T FEARMIE L E T, FIi
FEHITHEOEEH 7 r 22 A ) —7REBICT D DICFIHAARE T, A U — 7RO E Il
ATED70y 7 BRETE EOMRIES AT ha— L2t LET, Blioray s b4
A4 ~—lZRCIMPCIH— NIZ L v gt s E 4,

r7uy 7 BIOFA < —DHEME

UTNEA LTIV r—=a 37 7PV r—a VR VAT AARY N ATV a—
NT DDA A I T ORINTT — X 2 BECEL2MERDH Y 7, EOEED
ray gl A~w—iE, TV Ir—a URESIREEY v v 715D < FREE T2 i RERT
EHEATLZERCT Vv ay NERIREMNIZA R NEAF P a—LT 5 2 ERAEETT,
TV = a 3K T e ADTOIEBO XA v —FERT D T ERAEETT,

WL DD H A 2 v TREREIZIHawk S AT A ECRIAABETY, 2N HIZPOSIXZ vy 7 & X
A~—bFENVIAL I By IRV TNEA L - Iy I &ALV HTT R - £V 2—/L(RCIM)
PCIH— RICkDIRIEENDZ Y TAEA L s uy s c AA~v—bERET, ZhbDsuy
TEAA—BIOENSDA 2 =T =2—RFTUTDOE®Z a3 THALTHET,

VAT A Iy A A2 —IlETAERIITEEZSRL T ZE0,
RCIMZ vy 7 BIXORF A ~—

UTNEA N 20y I &ALETT b+ Y 2—/L(RCIMIT2ODIEEN VAT Y 71 v 7 4R
HLET, ThHDr vy 7 ZRCIMATF = — U HE STV ARFIZORCIM & [ &4 5
ZLRARETT, 22DRCIMZ v v ZIIUTOLEEY

tick clock —HRHI72400NsD 7 v VG BDT 4 v 7 1S4 T U A MY
564 bitIEEIVIAB I vy, ZO7ay ZI3IEOY A BAK
TR T AT = — VB S ILZRCIMERTERrIZY By bR X
QFEHT 5 2 ENARETT,

TA YT 7Oy I FTAZ—THLAL—T THLEDV AT ATYH
Ta 7T ADT KL AZEMIZ/devircim/sclk T84 R« T 7 A )L
BT LTWBRHIA A L2 b« U— REFEHLTHARD
T EMWFRETY,

POSIX POSIX1003.17 +—~ v MMZ =z — FLE 37264 bitIEEI VAL H 7 >
Z—, EAr32bitidHENAE L. TA32bitid )/ BENAELET,
IO vy 7 I —/EH72400nsD T vy JEFE DT 4 v 7 %4005
A7 VA NINET, FICEGREER—IL - 7ay 7 LT
fERENET,
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RCIMPOSIXZ By 71X, RLa2—T A4 VT A4 LT_A A T7A
NBPEDNTND ENWI RTIET 47« 7y 7 EEPT 55k
TT 7 AESNET, POSIXZ v 7 1IEEOKRRZ 10— 452
EAWARETT AN, u— R LAEIRTF = — 8 SN 7ZRCIMOD o
suay 7 LR EnERA, FA MBS TV SHRCIMO
POSIXZ &1 v 7 2T EH S ET,

RCIMIZI RSO U T & A b 70y 7 (RTCO) I A ~—biELET, TNODOHEI T X
IR T NA A« T 7 A NVEFESTT VB AREBETELIIFAE DX A I 2 71213 ERE
R DRERED DI TS Z ERFRETYT, TAbIRI ey s - HU Ly MEEMAS
PEDLETHL YA IV ITRIBEME LENTNRAR D 0MFEIC TR Y T AFHETT,

ZHUEFTE DR () 2 1X100H) T R 22 FETT S, b L a—R - kAL DA
IR REE D T, AR D VAT A ETEIVIABEERT D LR
52 LITMA T, RTCOMBBHIGET 28 A2 M L TEFET 2720, E72IZRCIMD A H
J1E1 0 IAHFRD LI B ST ISR ~BLE T 5 729, tLORCIMA — RIZk L THERT
DT ENAREL 72D 9, RTCH A ~—lXopen(2), close(2), ioctl(Q)D %+ AT L a—Z &
DS ET,

RCIMZ v v 7 B X ONF A = —IZBF 5 2 TOFHIZ-OV TitReal-Time Clock and Interrupt
Module (RCIM) User’s Guide Z#Z&f L T 7230,

POSIXZ7 By 7 BLXUH A ~—
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POSIXZ & v 7 1 ZFFRDMIER L OERDIZDICE D IREEA 1 = X LML FE 3,

POSIXZ & v 7 ICII2HD Z A ~—(T >« va vy FEFENBH Y £4, 2 b3 DR
THMEAR IR UMBICE L CERESNE T, JIUTisBRZ (] : 4-818:30) b L < IFHRIER
A7 B OFERIRER(F] 0 30RH)ICT 5 Z ERXFRECT, MV IELIERRIXY A ~— T b kE
TICRBT HMMEZIERLET, XA IV THIEREND 7 vy 7%, XA ~—D0MERK
SN ESNE T,

Ty e gy b XA ~— Mkt F 7 3R TR S B o oy I LEEO WY
FEINTWET, ZHIZWIENE TR D) - > 7-1E TR T L, FO%EERRRENE
ﬁ—o

A 2 A~ — 3t F 7 A TR & P e K b RE R B LEFEO VTG %
LINET, BUBRLERI, FICRBEOZ A ~—1ili TR E OFXTY, RO T RFH
DORTRE, ZA~—1TVIELEROMEZ Y n—FL, AU bafl L9, ¥ ~—i
W TR 2B e ~GRET 5 2 LIk W REEZMIRT 5 Z LA ATRET T,

2—HNVH A —IPOSIXH A < —iti T ATV a—U T OEVAZRY—AL LTHEHAIN
FT, B— s A =—ICHTHHERICOVTITEEZ SR L TS0,



Tr T ARGER D 7 2 Ik S o —

NOTE

BARRE 0 v T B I OF A ~—~DT 7 A%, libccur_rtB LV
librtND v 27 ha— M L RS E T2, libceur_rtb—F
HBRBEENA Z iz £9, FiTcour_t” ORI 2V 27 L

TlibrtNDOL—F 2T 5 Z L 2R L ET,

il

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

POSIX R ] # & A D BfF

POSIX/V—F BT % 7 1 v 7 B L O A ~—1ZFERITEE D 72D 1220 D&k
(timespect#iEfk & itimerspectiER)E A L E3, b ofERiZ<time.h>7 7 1 v
DR TEZRSNET,

timespectBEKIIH &/ M CTH-FMEZEELE T, 70y 7 ORRHERES L < 13FH
17 v 7 DREEE TS D=0V —F (2 b DN—F BT B EHIE TPOSIX
clock/b—F > OFIH] #ZR LT ZEW)E O TR timespec #ER~DORA V¥ %
BELET, MERIIUTORIICERINET

struct timespec {
time_t tv_sec;
long tv_nsec;

¥
ERN O T 4 — /L FIZLLTF TRt LE 9
tv_sec REEMEN OB EEE L7,

tv_nsec R ENOBMD T ) R EREL T, 207 14—/ RO,
Y 1 725999,999 999D N Td 5 MHE R B Y 9,

itimerspectfiEKIL S A ~— IR ON TR &V IR LHREZREELET, FA4~—
23 T HRM OB ED L IEF A ~— 0% TREICET 2 BEROBIFO DI —F (2
NHDON—F T A #IE TPOSIX clockb—F  OFIH] 25 L T IZE W) E MO
JIFZitimerspecfiiE R ~DORA L X2 E2EELET, MERIILUTO L) ITERINLE
R

struct itimerspec {
struct timespec it_interval;
struct timespec it _value;

}:
EEERNO 7 4 — v FIZLLF TRt L £ 7 ¢

it_interval A A<—DfYIELMBEEHETELET
it_value 2 A~ — O ON TRMEZfRELET
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POSIX clock/L—F > OF| H

7y 7 \ZEE DEE & I EREE A AT B & AN ATREZRPOSIX/L—F > & DL T B I E A

LET,
clock_settime BELEZay 7 ORREZRELET,
clock_gettime BELLZay 7 hoRMERGLET,
clock_getres BELZ vy 7 OF ) RO REEZ TG LET,

INHEDON—FrDE 2 OFERAFIETLEOE 7 > a VTR LET,

clock_settime/L—F > OF| A

clock_settime(2)3 A7 A =z —/L{F L AT Atime-of-day” = »» 77| CLOCK_REALTIME DIkt
ERETHZENTARTYT, O LT ot 23— bbb L IZCAP_SYS_NICEZ —/3t
U7 4 B LTWOLENRDY £7, £, CLOCK_MONOTONICZ 1 v 7 IR ET 5
ZEMTEERA,

%L/XTAt@%_mﬂa<%NJWE% RE LA, LUT ORI IEME Cld 72 rlae
PR B D WCEBRTLOMNERDY 7 :

o Ty A AT AOVERE L O ERFH
o TAHAULT 4 v TR IOER RN DR
o H—F) e HAv— - Fa—- U OH TR

VAT L 7y I DREFF 2 —A U SNTZPOSIX Y A v — 1B E RITLEEA,

S

#include <time.h>

int clock_settime(clockid_t which_clock, const struct timespec *setting);

GBI TOL S ITERSNET

which_clock RERI SR E SN D 7 v v 7 OfAIF, CLOCK_REALTIMEZZF A38%
ETHI ENARETT,
setting which_clock ~3%ET 2 A8 E T DIEERE~DRA &,

which_clock 7,3CLOCK_REALTIME®HE, time-of-day” v v 7 1137
LVMENERESINET, 71 v 7 SREEOBEA: TR W IRERfEIE
vETHEnET,

ROMEOIHEE LI vy VOREICHEN LI L 2R LET, RYVE-UI=TF—BHELE

TEERL, ermoidi =T — &R T TEDICRESNE T, BRETDHEENH DL =T —DFE
U A MoV TlEclock_settime(2)dman~<—T 2 L TL 7230,
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clock_gettime/L—F » OF| A

clock_gettime(2)> AT LA a— VIR E L7 v v 7 B Z T2 Z & N AlEE T,
OO UIEEICHIARTRE R im0 7 7 v 7 (@FI3l~A 7 a0 )OO MRIEEZ R L £
ﬂ_‘o

B=
#include <time.h>

int clock_gettime(clockid_t which_clock, struct timespec *setting);

FIEFLUTOL I IERSNET

which_clock W 2 US55 7 v v 7 O#RBI11-, which_clock OfiEiE
CLOCK_REALTIME % 7213%CLOCK_MONOTONICIZ 9% Z & A Al Hg
b(“ﬁ—o

setting which_clock DRFE 23K S L B HEER~DRA &,

RV flE0iXclock_gettimeDMFOH LK LizZ 2R LET, EVE-UI= T —0RAEL
7o &AL, errnold= 7 —2 RO EINE T, BETIARERHDLIZTF—D
RO U A Mo Tlidelock_gettime(2)man~<— 2B L T E &,

clock_getres/v—F > DFI|H

clock_getres(Q)> AT La— VI E L7 a v 7 OF ) RO SMHEEZ BT 5 2 &2

WHECT, fEAEIX. clock_settime(Q) TRRE LIz ¥ A IV 7l T = DT EICIRE L, <
DOREEIXEIC 27 v v 7 244 %clock_nanosleep(2) & nanosleep(2)DIFUNH L TEH &
iﬁ—o

0y OBRREIFV AT MEETHY 2—F—0NRETHZ LI TEEEA,
g

#include <time.h>

int clock_getres(clockid_t which_clock, struct timespec *resolution) ;

FIEFLTOL I ICERSNET

which_clock IRRE R ST 5 7 v v 7 DFBIF, which_clock DfEIZ
CLOCK_REALTIME % 721ZCLOCK_MONOTONICIZ§ 5 Z & A A HE
<Y,

resolution which_clock D/ iEEENIK S N A FEERA~DRA 4,
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RV fE0iLclock_getresDIFME LSRN Lz Z L 2R LET, EOME-LIZ= T —2R%E LT
T EERL, errmoli= T — &R TDICRESNE T, BRETOAEESDH D =T —OFE
DY A MoV TliZelock_getres()dman<—T %S L TL &0,

POSIX timer/V—F > OF|H

TavAIFA v —EER, HIFR, RE, BWELET I ENARETH A ~—0m T Lz
FREIZEA 2= I THAD Z L B A[EE T,

B A = — T U7k & 2R HERE &2 BT AT REZRPOSIX S AT Ao — L& LU R CRHLICHA L %
7

timer_create BELLZuy 2 2 iHT 544 ~—%1FRk

timer_delete BB L& A ~—%&Hibk

timer_settime il TR O E THIE LI ¥ A ~— % BEEE 721375

timer_gettime g% Lizd A ~—ODIELIFREE & A ~—if T £ TOREY K%
5

timer_getoverrun  f5E LA A ~—DA—"—F B E A TS
nanosleep FBIE L 7= B 720 5247 & — R Uk
clock_nanosleep  #8E L7c7 v v 7 IZES & FofEhe—RHE L 2 54t

INSDET AT Aa—LOEHFIEILEOY 7 > g o CHIHLET,

timer_create/L'—F > DOF|

6-6

timer_create(2)> A7 L a—/LiE, MO LT R EARLZ A I T « V=R LTHES
nNrray 7 BT84 ~—%/ERT 25 Z ENAHETT,

ZTNPNER S NDHE, XA ~—3fEfrSNnE T, 7 vt A htimer_settime(2)T A7 Lz —)b
MO LZRICHESNET(ZO VAT L a—/LOFIE Ttimer_settime/L—F > OFH |
EZRLTLLZEWN),

UTICHEET 2 ENEETY

o TukANfork VAT LAa— VEMRHTRE, ERSNZH A ~—13 17 vt RT3k
ALEREA,

o TukaMPexec VAT LA VEMOHTHE, (RSN ¥ A~ —13fFERE L OHIBR S
nEJ,
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RICALVY R« ZL—7NOLInUXA Ly RiZZ A4 ~—%2EF325 2 LR AEETT,
timer_createZ MM L72 A Ly RIZv 72 TEZEFELETN, RICAL Y K FL—
TADOMMOD R Ly Ridtimer_settimeR)OMOM LEZHE L TH A v — %2 ET 52 L NFHET

ﬂ_‘o
S

#include <time.h>

#include <signal.h>

int timer_create(clockid_t which_clock, struct sigevent *timer_event_spec, timer_t

created_timer_id) ;

FIEFLTOL I ICERSNET

which_clock

timer_event_spec

ZA~—IZEHEND 7 vy 7 OfBIF, which_clock DfE X
CLOCK _REALTIMETH 2 XENH Y 77,

NULLAER A > Z EFE IO Lt 7 v RS H A ~—ii T &= FE
R CEET 2 HIEEEET 2MER~DORA 7

NULL 4 A ~—ii THRIZSIGALRMZY 7' & A ~3%fE ST
sigev_notify=SIGEV_SIGNAL
sigev_signo I[ZHRE S N7 7 MR F A ~—iil THEZ
T A~EFEIRET,
sigev_notify=SIGEV_THREAD
F87E U 7zsigev_notify H§REIZ & 1 ~—Tli TIFIC
sigev_valuez 5% & LTH LW A Ly ROHR LI
£, BAE, -lccur_rntTIIYHR—FER TV W
B, -AntZHENC) 7 LTHEALET,
sigev_notify=SIGEV_THREAD_ID
sigev_notify_thread id O E(2I% ¥ A ~—iii T HfIC
sigev_signo> /L EZETHAL Y RO
ID(pthread_t)Z U T 2 LR H Y £7°,
sigev_notify=SIGEV_NONE
B A ~—iii T RRZEAIIEE SN EHEA,

NOTE

AA~—iETEBERT DT ME, VT T AELET D AT L
—NVERELRWIRY 7ot AT SEHFERERDAREMENRH Y
FT, HEDV T FN~DEEEDT 7 a v ERET DD
signal@)®man<— & B L TS,

created_timer_id

B A —IDDBEAN S IV TV DIGFT~DRA %, Z O3
DPOSIXZ A ~v—DV AT La—)LTHELIN, VAT La—)L
THA~—DHIBRENAECTCHERE Lt mEADFTIE—ET
ﬁ—o

RV fEoIXtimer_createDFFOH LAKIH L2 & 2R LET, RVME-UT T —0%4E L=
ZEEIRL, ermold =T — AR T TEDICRESINE T, BRETDHHREENH DL =T —0FE
MDY A MoV TiEtimer_create(2)Oman<—Y 2B L T 72 &V,
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timer_delete/bL—F > DOF|H

timer_delete(2)> 25 L a— /LI Lt 7 2ANEE SN2 A ~—%2HIRT5H 2 &
MAMRETT, b LBIRENT X A v —DBRICBIE SN TV AEE, ZAUXEShCR Y ¥4~
—IZED TN TWEY T FAE LT 7 va VidiEERIEETENERA, XA~
—E TPV T FABMRER TH - THHIBRShE A,

B

#include <time.h>

int timer_delete(timer_t timer_id);
GBI TOL S ITERSNET

timer_id HIBRT 5 Z A ~—OfA 1. Z O5ITIXRTDOtimer_create(2)W
CHLPSRTWEFT(ZDT AT A a—/LOF T Ttimer_create
N—F ORI 2ZRLTIZI WD),

ROEOTIEE LI X A ~—DHIBRICK LIz Z L 2R LET, ROE-LF= T —2n%E L=
TEERL, ermoii =T — &R T TEDICRESNE T, BRETDHAEERNH DL =T —0OF
DU A MoV TlEtimer_delete)dman~—T 2 ZM L T &0,

timer_settime/L'—F > OF|H

6-8

timer_settime(2)> A7 A a— Wd, XA ~—MNilE T T HHMERTET 22 L THRHLIELY
TEAPEE SN2 F A ~— 5 RETDHZ ENARETT, i 9 2 W fe e E & 7o 13Aa %t
BCERLET, MRH LT etR, BESNAA~v— IR L CROX A~ T F
TIZ)Z A ~—DOfiFkxR, ETEFQFHOV Y NETHEOICZOV AT Aa— LV aHT
5T EMNARETT,

S

#include <time.h>

int timer_settime(timer_t timer_id, int flags, const struct itimerspec *new_setting,
const struct itimerspec *old_setting) ;

FIEFLTOL I ICERSNET

timer_id WETDEA v —DOHA T, T ORI T ILRTDtimer_create(2)M
CHLDLRTCWET(ZDO AT La— L OFHIE [timer_create
N—FOFM ZZRL TSI,

flags UTFOWTFnzaiged 580

TIMER_ABSTIME R &7z & o ~ — Xkl THREM 2 E5E L F
T, XA ~—IL, XA ~—IZBEMTF o=y
2 7 8it_value THIE S IVMEICRIET DR
Wi T &2 E9, b LZORFEMNBEICEE T
WAEA . timer_settimelITh L, # A ~—
il TR T E T,



Tr T ARGER D 7 2 Ik S o —

0 BIRES NI X A~ — [T TR 2 23 L &
T FA~—IX, FA~—IZBHEMT NS
2 7 8it_value THIE S EICBIET 2 R
W T &m0 £9,

new_setting IR UIRIRR & & A ~ — ORI T R & 46009~ D RS R~ D AR A
N

HLLUY - vay b ZAv—%2ZLEA T 080 ik LR
(itinterval) 245 E L £ 9, T OHE . VI TREMIZ /e o T2, —
BE A<= T &R VMRS NET,

b LA # A ~— 2 BEBA 1Y v TRV Y R LRI
(it_interval) 48 E L £, ZDFE. P TR o7, #
A=—13BVRLEFEOMEZ Y u— FLThH U bafiTET,

WIS Lo BN TR & L ORI (B : R #£3:00) £ 72 3R
TEREZ D B OFERHME(F] : 30 #%) 2R ET D 2 LN AHETT, #IH
Tl T EERNC M HME 2 B 2T A (X flags 313U TIMER_ABSTIMEE
v hERETDHIVLENRSY 7, BEINTEZA~—D0/020H T &
Rol-Z ERERTEIEETO LD LRI 7 FAbRi3 P e
TANEEESNET,

B A~ —FfRERT B T DI TR A E el E LY, HBE
SN A<= T & o722 EFKCTERICRE T O X0
KO TFAER00I0 Fuk 2a~EESNE T,

old_setting NULLAR A > & B E T2 1R O 0 IR LR & & A ~—ORIH T
RefE] 2 R RS R A~DORA V&, b LEA v =R TS
G VI TR OB e & 720 £9, old setting D A L3 —)%
5'4’7 DIFRRBIZEAS S 4L, Z DR TREONH S
timer_gettime(2) L VRSN HEEF Ui 7,

ROEIIEE LA ~—DREICHED L2 2R LET, BOE-LTT =0 AL

ZlEARL, ermoli= I — AR T EOICRESNE T, BETLHWREMERH LT — D
oV A MoV Tidtimer_settime(2)dman—Y MR L TL7E &V,

timer_gettime/L—F > OF|H

timer_gettime(2)> A7 A2 —/WFFFOH LIt 7 R EAREE LT ¥ A ~— OV K LR &
ZA =Ml TIZR D ETORY FHEEZDUFT 2 Z ERATRETY,

B
#include <time.h>

int timer_gettime(timer_t timer_id, struct itimerspec *setting);
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GBI TOL S ITERSNET

timer_id MR LR LRV R A Y 7 = A N XA ~—OF5T, 20
WAl ixaioOtimer_create(Q)FFRH L BRTWEFT(Z DT AT

La— L OFHAIL Ttimer_create/L—F  DOFIF] BB LT 72 &
W),

setting IR LIEIRR & & A~ — 05k 0 R & A R T E R~ DR A - F,
70 R 2 HERR] & OMRI T, b LAA v —RiERIATY
LA, EIEPaichn £9,

RV E0iXtimer_gettimeD O LI LIZZ 2R LET, BRVE-UITT—NRAEL
72 &AL, errmnold— 7 — 2RI oOICHKESNET, FBETIHRAREERHLZT—D
D Y 2 MZHOWTidtimer_gettime(2)®man<—Y %2 BB L T ZE W,

timer_getoverrun/bL—F > OF|

timer_getoverrun(2)> A7 A a— VIO Lt 7 vt ARRKEEDE Y & A ~— DA —/3—
FURBERGT DI ENAEETT, YA —F VAT ART TV r—ar~v 7k
BET2LED M T ERDFRRELRHVET, LI TABMEOT T T ADF 2 —A
VT TIERLHIRIO X A = —{l THOEET THL5E, T2 Rk LIREIIRED > 7
T =R SNE T, ZhidA——FDitkEen F7,

CITFNRT SN = al T ey SR, A ~v—BA— =3Iy FL
Tl E A~ =N — =T LR BAREEN B Y £9,

T FIVITHITH A ~ —i TIBHISIGEV_SIGNALZ i 5 4 4 ~— (& T ut A Fa—A
TERIIEETH L ARHRELE LET, bLI T ARFa—A 7 LFEE LTS
MIZZDEA <=0l T LR BE. ZA~—DF—_"—=FURNREL, BMOT 7 F i
EEEINEEA,

NOTE

BA<—N TV T T e N RT =B ZDYV AT bha— L a0
THERHY ET, & LIMITI DV RATF Aa— L EERHTI5E.
WENDA— =T IR TS L= 2 A ~ il T v 7 e
BLTIAEDTIEH Y /A,

S

#include <time.h>
int timer_getoverrun(timer_t timer_id);

ST FO LS ICERSINET -
timer_id A= N—=F VEEE TG LI WE X A~ — ORI, Z ORI

IZaiiDOtimer_createMFRH LA OLRK THNET(ZD VAT Aa—
JOFBAIE Ttimer_create/L —F > OFH | 2B L T ZEW),
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H LUV L2SEEh L7234, timer_getoverrunlIfg € Sz ¥ A ~— D4 —/—F A%k
FIRLET, ZoEEiZ<limits.h>7 7 A VNODELAYTIMER MAX#ZI# 25 Z L3 T&x %
Th, ROE-LUI=T—0BRELLLILERL, errno 137 — %2R T7DICREINE
T, FAETDHRREENRH DT —OFHAD Y A MI-DW\Tldtimer_getoverrun(2)®man~<—
CEBR LTSN,

POSIX sleep/L—F > OF|

nanosleep(2) & clock_nanosleep(2)®DPOSIXY A7 La—/LiE, BEMH Lot e AE2iX
ALy RE)fESNER-RARET 2 E T, £72130Q) 7 T V255 LBE T 5083
TIFN e R T e VAT A= E2FATT 56 LET e AR T 5 TIEILS
WD EGREEA Y =T DA T =X L ERM L ET,

clock_nanosleep(2)v A7 A a— /VIREEINT= 7 a v VI XD E0FREA Y — 7 & 42fk L
F4, ZHUTHREBET XLy FOFETE2rgp 1IZX 0 HEES-HRARET 56 LR
LUy R3SV T I NEZIETHECTIRHEELET,

INSDVAT Aa— Lo EDT T FLOEHEC L L E X A,

nanosleep/L—JF > OF| B
=

#include <time.h>

int nanosleep(const struct timespec *req, struct timespec *rem);
FIEIFLL T O L D ITERS L ET -

req TrtRERY =TT 5RHEOE I & EietimespectiiE A ~D R
A H, req DEIZA Y —T Do fREEDEHE~LIY T 5720,
FIIEV AT DML DMOENER 7 ¥ 2 — L D7 DI —FpE 1L RFH]
WU 7 2R MSNTELY BRI RBAREMENRH Y 5, 7
FVAENDr—A%BrE, —RHE LR IZCLOCK_REALTIMET
HESNDreq ICL > THESNDRE LY $ELS T2 FHA,
Tay 7 ERICE L Tl oS fERES LR ET,

rem NULLER A > % &% E 7z iZnanosleep 2y 7 WZEI D A £ T2
ADOA Y =T RO FE 2K S 5 timespectiG ik ~D R A
v #, b Lrem 2NULLD>nanosleep/’ s 7 /UIZE D iA Tz
L. RO IhETA,

ROMEOIFER LR L7 Z L 2R LET, RYVME-LI= T —2NRELZZ L AR

L. errnoi3= 7 —Z /R 7eDICRESNET, BETLHARENRH LT —OFED Y 2
Mz oW Cidnanosleep(2)Oman<— Y 2B L TL 72 &0,
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clock_nanosleep/L—F > OF|H

6-12

S

#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 a7 OB+, which_clock DOfEIx
CLOCK_REALTIME % 721ZCLOCK_MONOTONIC & 72 ) £,
flags UFOWThzEET 28K -

TIMER_ABSTIME rqtp TR /& S #U7= IRl iZwhich_clock TEE
ENnizr vy ZEIZET 5E5HMETH 5 &g

MLUET,
0 ratp THIE S A7 REENRERAEREZ] O AHHE T
o LR ET,
rqtp Tnt2x XY =TT 5 OR S 2 ETvtimespec fEREA~D

RA %, b LTIMER_ABSTIME”Y 7 /' MEE S, ratp THRE
SNT-HEMNEE LIz vy 7 OBIERZILL T CTh A (E72iF7 =
v 7 OIENZ DR HAERE SN D) 56, T OBREIZRIEICRY &
9, FIZA Y —79 B IZclock_nanosleep(2) & MO L7t
DIy DEDRI RERICHGEELZITET, DFEV, REE
FIFEREOBBREEZ XN OMAEDEEZE LT, BEDOKR
FINTR LR LL ORIz 7 1w 7 BREDORFIZE LTz E 5 2
ZEOTIEOHLAZET LET,

FBE SNT-RERMERN 7 7 > 7 RO E~TIY Bifonsd, &
IR D 2a—U v TRoMD Y 25 AOBHVEDT=DIZA Y —FF %
BRI ER LV b RS ARDFRENH Y £9, 7T ML DED
ABDA— A FFENT, — s R L TR LY b/ EL 1T
B0 EREA,

rmtp TIMER_ABSTIMEHEE EN TV ARWEA, mip TREND
timespecHiE R IXEIR DO O K& 2PN T 7= OICHFHT S E
T (T bbb, FREFM - KB A Y —7 L7z, b Lrmtp 28
NULLOIGE, 7RV BERNIERE SN ET A, rmtp Ot e R
BEOr —ATIERESNEE A,

B L7864, clock_nanosleepid/7a < THIEE L7 AE X 722 IC0DEE IR L £97,
I L7854, clock_nanosleepiI-10fEAIX L, errnoli™ 7 — % R 72 DI E SV E
T, BETDHAMEMERHH=T —OFED Y 2 IS\ Tidclock_nanosleep(2)®man~<—
VESHLTLEE N,



.
VAT A vy I RBIOSF A ~—

AETIEVAT MEE LDV AT ARG, a—h L - XA ~— a—/L - XA ~—
DB ZHSOWTHIA LE T,

AT LRFRIEHA

HEYELInUXD > AT LAFRIFHNL. #A~— BT bb T ) AT B0 H A ~—
Xy VT L—a VOEEBRARD NN —FT AT SN ML LT —% T 7 F ¥ —D
RS A & Ede“clocksource” A B =X LEHFHLE T,

RedHawk CiE, TSCN—RAD 7 1 v 7 1354 E ORBEHHOBER &5l 7= 7= oI S E 7,
B+ Fa—= 7 « /85 A — % REQUIRE_TSC# £ ("REQUIRE_RELIABLE_TSC(% —
FIUERRLGUI o> TProcessor Type & Features] HHH T7 7 & XA A[HE)iX, TSCOM#ERL 41T
WL — RV OEFHEMIIIRES 525 2 L TaL T A EREFLOMIE 2 RiET 572D
T 74N ETTLVENL L « A—=RVOFTHMI /> TWET,

EICTSCIIZ v v 7 OREMEZ\ EEEL-DI2&B0 70y 7 Y —RAIHER S ET,
RCIMMR v AT ANIZTFHET HHF, RCIMII2EEO I/ ry s Vv —A L LTHERINET, £9
TRITNIE, HPETERIIPMY A ~—0MEHA S k1,

Isys/devices/system/clocksource/clocksourceO/current_clocksource” 7 A /L% Hi 0 5
CBUED2ER D vy 7 Y —ARKRENET, echo()zf>TZDT7 7 A~ 1
v 7 V)= AAHEEZ AL LHIY Y THREEINET,

T—=h AR RNTA AT g A, EYIRTSCR D720 IZBIOSZ F = v 7 LTSCH?

IE LS LRWE 37— b Otk TR (tsc_sync=auto [7~ 7 /b 1), 5 PRI
(tsc_sync=force), BIOSZF = v 7 LEHI L CWARWIEEIZFEITTCE D7 ny 7 VY —A L LT

TSC% IEMfElZ M2 (tsc_sync=check)IZ§ 5 Z L NFATHETY, Ay 7T FCPUIXA RNV —TF ¢ v~
7 VAT ACE D HREMSEIMEER o TV RN LICERE L TLESY, Ehbonlk

DIZTSCRIMIDOF = v 7 I2F ITF A ATRE T,

S OFFREIEHAEREIC B U C IS HE I B 72 D2 /kernel-source/Documentation/hrtimers
DTHAL « 77 A NVESHLTIIEE,

B—A)N s ZA~—

Concurrent Real-Time®ihawk s A7 A Tld, &CPURZDCPU~DJEEI D IAZD Y — A & L
THEHENDZIBE—HW(TFTA =) A v—&EH>TWET, 1ODOCPUZITRE—R
I B A ==Y AL E FREICABET 5 72 OIZBEE I TIEZ b OF 0 AT T 1R & 100
|, ELWT AT H L THREIEET,

a—J )« A —EYIABN—F TR OR =TIV« ZA I TRERRUEORE Y v a T
ARSI LE D) EFEITLETS
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BeE

CPUTH YT 4
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o top(VBILUMMD=—TF ¢ U T ¢ Zflio CCPUEMHRDOFF T — X ZINE L T

o JHMIMIZHA L I U H BEWHETHT-OICCPULTEITHO TR %I LET

o HAL T FUHNEHNRE LEEHZETHO T 0t A ZCPUN D AER Lo FEFTH
OT e ARABERIEET

o JAHIMYIZCPURI CTEATARER 7 R ADAMNT v A b ET

o TOBRLVATA-TuTrA VT EFETLET

o ZOMEENMMTRE/R Y ot AD DD AT Ltime-of-day 2 v v 7 8 L OVEITHEH O
7 A —H R E LT

o POSIXZA~—DbDFN ALY — A& L ET

e U—F:abt— .7 v77— NRCUYLELHFIIAERD T — ¥ Z RS 5 12 DIZHCPUD
EREZR—Y 7 LET

o AT Atime-of-days v v LT — NEENLDOT 4 v 7 EBEEFHLET

o VATAhHAT— URAIDARY MEIEZEVHLET, ZHICEYF YT Ry
TeBA~w—- FTA \RalamR)D L H BT at X - ¥4 ~—iiExEHET

=) XA —D—)LT 4 T1E, a—HNVCPU~DT 7 4 =T 4 > mk AT
Ko THERENTEATF V2=V T « AR b~Oa—H) « ZA~—DEREZHIBRL E

T, B—A e HA~— - =T ¢ VT FIET—L RCPUNEE TIIRVMEEERBEIT 5
TakR e v—AT 47 EEBILET, ZhuE, TUT XA AR EOR TR L
LB AR EDREDr — AL CPU LD T 1 75 WEFTOT Z — I = X LD &k
FEELET, LL, a—Hhb« XA ~v—% WP T 5 2 & IIRedHawk LinuxiZ & 0 FEHER) 242
BEEND N OORBICEE L THEZ MIELET, ZHOORBIILITTHHELE T,

=) AA~—FUBEOE T v a yOPTHIAT OMELZIATLET, n—TL - XA
~— 2 HEHCT LRI, W< ODNOBRED - DIZFATARERRBIZOVT OB L £ T,

N4

7a' AEOCPURIHHEITtop(L)Rps(V)D L H e —T 4 VT gl kv RESNET, Th
bD2—T7 4 U7 ¢ Etimes(2), wait4(2), sigaction(2), acctQ)D L D IR AT L+ P—E R
MR OREHE L LD E T,

FEHERY 72 JERedHawk Linux i — % /LICBWT, Frt® AOCPURIHAET A 7-DIlcZhbd
P—EREIR =T - B A= —ITKFLET, —F. RedHawkh — 3 /WT 2z RHT 572
Blza—h - FA<v—DROVICESFIET 'R - THU T 4 v THRERHEA L &
T, MOfREET BV A « THO T 4T Ea—hb - FA~—NEYTH - THIERE L
TET,

EREET 0B R - T AT 4 71, 3 VHERGUI ED [General Setup) HH
HRACCTH — /L« Fa—=2 7 « RTIA—=FEHLTETHOT L E/L FRedHawk T — 3L
WCTHEBTY, ZOMRRICET ST X TolFRiThracct(3)E L Chracct(7)dman~<— V% %
L T<7Exn,



SRARTA ey 2L NI —

7u ZAFATRR S X UMHIRR

n—7% )« ¥4 <—ZSCHED OTHER¥ L I’SCHED RRA /¥ a2 —V v 7 « R L —TRA 7
Va—VENTETBERAD I 4 A LEH T T HEDICHEHINET, THERILA TV =
— YT R —DTaEANRT T Ry R CCPUEREETAZ L4 AlREIC L E
T, bLlr—H« XA~—BCPULTENTHDILE., CPCUED T oI HIT0EN5
DI F AL EMTTHIEEHY A, ZhiF, ZOCPULTEITFO T nk A 37
I THET, FRITEELEET o ANFATAREL 22 TEITSINDIZEEERLE
T, DFEV, v—H XA —EVALNETH HCPU LTI, SCHED_RRAZ ¥ = —
Yo« RY—IZAF P a— L a7 et A LF % TSCHED FIFOA 7Y a—Y v -
RV —ICAF P a— NV ENZEITEELET, v—hL - XA ~—DREHDOEETHD
CPULIZA T YV a— N IN 7 e AT ELZ TRV LA EELTIEEY, vt
R AT a—0 7 e R —IZET M RERICOVWTII4ED [TrEX « A FPa
— U7 BBRLTIESN,

setrlimit(2)33 X Wgetrlimit(2)> A7 A a— LWL, 7 u& A2 E Al e/ CPURFRTIZBE 3 2 i
[RE 70t ARNREBLORET A a2l LET, ZORBINM T ElozRE, 7
T Z|ZSIGXCPUY 7/ F LN EE SN ET, CPURMOERIT e — L « XA ~—E|0 AL L
—F DR THTFONET, o T. b LCPULDE—HL « XA <~—NETHLHE.
CPULDO T a v ANETT LI LS ERTA, b LR T o AEETTIMHE—D
CPUTH BA. SIGXCPUY /a2 ZE5T A Z LidkLTHY T8 A,

AVE=I e BA—DT 7 YAk

setitimer(2)¥ X Wgetitimer(2) > A7 L a—/dra AR~ il “EE A ~—" OEv I
ToT BA—OMOBSEREIZLET, I8 A ~—1X7 n e ANFETHORLET T
Z VA PENFET, FRXAv—I2E, 2—F— - LV TT r b ARET LTV DR
FF7 YA RTDbDEa—Y = LLL =R LD ELLTH T mE ARE
FTLTWBIHIT 2 ) Ay N2 b OORBENFEE LE T, (RBX A~ =Nl T T 51,
TFINRT O A~NEEENET, B ~—DT 7 VA MEIr—H/ - Zf~v— )L
—F U TITbNET, #oT, u—H/L « XA <—2NCPULTETHHIE, I HKMKE
BEA—DT I VAL NENDZZEEFHVERFA, LI TBERAEZFATL TS
Me—DCPUTH H3E. TOMEX A ~—IXR LT T L7220 FHA,

VATA e TaT7 A YT

0= BA—[ZV AT LT T 7 AV TEBELET, 707747 —NiekT
DYV TnEa—hn s F A —EYIAHZOREIZIVEHLET, blLe—AL - XA~
—MEEDOCPU L TEELTH L 5A . gprofl)a~ > REprofil(@)v 27 &« —E R EZD
CPULTEIET A7 a2t LTIELL ML EH A,

CPUATING vy v T

n—H ) e B A =—EY AL —F %, TOCPULTIEITAIRER T 0 & A DM AT L
NOMODCPU ECTHEITHEER T B X X idD TOR RN T & 2R T 5 72 I JE W
WZa— R« NZ U —%20FT, ZOX2%25E5, a—F - N7 — 32 TOCPURD
BMONT A% L BTDITMDOCPUN S et 2 2BELET, a—h/L - ¥ A ~—%D
IABIEZNN 72> TWACPUT, EFTT5 70 ANRCPUICRWERIZCo — R « NT U4 —%
eI ET, vV RCPULETARY 7 7T 0 K 7ot ARNETTH LIT@EEEE LWL
T ETIERWED, T OBEREDR KT — /L FCPUIZB W TEFIIRIETIEH » 8 A,
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CPUBRF YV a—Y ¥

POSIXZ A < —

RCUALH

Z DAl

resched_cntl(2)3 27 & 2 —/LORESCHED_SET_LIMITHSEEIX, AT V=2 — U 7 EEM
0y 7 TR RE A HERF ATREZ2 R O ERR AR ET 5 Z LN AIRE T, HIFRFEM A B 7 &
ZIZSIGABRTY /A7 a A~EEFEINET, ZOMEEITT 7Y r— a VBRI
EET Ny 7T At EnET, BAF Va2V BN ey 7 ST ek AR
02— - B A7 —NEHOCPU L TEIET H1F, HIRFEFIZT 7 U A v bahd, £OkE
BT o ANE SNHIRRE R &2 4 — =T o LIRS 7 T UEEEE SRRV ATREME N
HHET,

a—H) e XA <—[FIPOSIXZ A < —DI=DH A I 7 « V—REHRMELET, H LCPUN
n— e BA 7 —FEIDIABIND — v REINTHE, £DOCPULDO T vEZAHNRPOSIXF 1~
—F7zXnanosleep QEEFENENMEFT OHEIca — L « X A ~—F|DAZ T —/L RCPU L
TRAELGTET, bL7rEART—/L RCPULTETT L Z ENFFTESN TR
A ZOXA T o APEERERCPUSBEI SN E T,

H—=FND) —F -« at’— .7 v 75— MRCU) « 22— NiE, [T — Z &k 2 il
D7 DIZACPULTEILIRIEA R —V /T 5 7cdlcr—)b « XA <—IZfH->THET,

CPUNR T — WL « X A =—E|05ALIE T — L RIS TWAEE, FDOCPUITNLEE L 3 5RCU
W ZFITTHENTEERA, BFAA D= X NIEEDORA > F TRCULHE ZZE) L,

RCULLFE~D T —H )L « A4 = —DEGERWTH A ~—BRER—Y o 755> 2 &7 <

527 LET, RCU ALTERNATIVE/ ST A —ZRETDOTFLEL R « H—FR)LTF 7 F/L D
SHIELD/R T A —#& LB L CRE SN2 Z O F#I2 %4 L £3, RCU_ALTERNATIVE
D= R ESHTWARWE, RCUa— Rign—nhL « ¥ ~—%HLET,

EROMEEICMA T, v—h « XA ~—NEHTH L0, ELELinUXD 2~ R —T7 ¢
VT ¢ BIRMET 2 OMREIZCPULTIE LS HBE L2 WATREMERN B 0 37, 2B I1ZLLF
B HrET

bash(1)
sh(1)
strace(1)

INboawy R —7 1 U7 4 OFEMRERIZOVTE, ST dmanX—T 22 L
L 7ZaEn

B—H) « ZA>—DEIE

7-4

2—J) s FA—% =)V RTHZ LKLY, a—H - XA<w— (T ED LS 7RCPUDK
HADEICH L THEY LD £, —F 1 > ZiFshield(l)2~> FEMA LT, £720E
Iproc/shield/ltmrs ~D 16 ZHI D B TH Z LI X v iThhvEd, Z 0168 EIXCPUD
Ey kw7 T, FEADOE Y FORI L a UPLIODOCPUERKEL., DBy FOEIZZFD
CPUD T —T )b « X A = —DEZ(=1) 72 DO DER(=0)2 OO0 E R E L ET, FEMRERITON
TiH2ED TY 72 A 2MERE] Eshield(L)Oman_—T 2R L T X0,
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8
T7AI e VRATFLLEFT 4 2710

ARKETIIxfsV v —F V7 « 77 AL« 27 A8 L URedHawk Linuxd X L—7 4 7 «
VAT AETOXEA VLI b T 4 AZNWODFETFIBIC OV T LET,

T —F VT e T AN VAT A

WERDT 7 AN« VAT MIBEDRIZT 7 AN« VAT AOKRESRETRET ETILEL
DR E VB L TR T7 7 AN « VAT A« Ty 7 BFRITTIHILERHLYET, Ux
—FUT T AN VAT AT [P —TF EMEHEIND R R S s T 7 A NV ERTE
THZ LI T —F e E Ry AR ERE R 7 7 AL« VAT ATT, 77 AL
DEEFENTWF, 77 ANDRAET —RIIRROT 4 A7 « Ty 7 ZLHTHENT 4 A
I LTy —FAA~EXAERET, bLYY—TF V- R =3Iy FENDHENIICY
AT I I TovalBRELESGE, AV VTN s T—X3EET 4027 EiZho, #HLL
EHERLELOETRERDONET, bLTAAZEFHTICT T v adBELEEE, Vv —
FNe U RNVIERELTEEEZONDZEERLET, BEHHCYy—F L = Y
HEHAESNTHHISNZETHIRETLET, 27740« VAT A Fo v 7 OBMES
RG> b L, R Z IR L £ 9,

SGINBEDXFSY ¥ —F U 7« 77 A )b« AT LDV AR— ME, RedHawk Linux Tixs 7
N N THZE o> TWET, XFSIZvAF ALy REEh, 10057 F31 MEORX I D
77 A BRI RETEEZ264bit 7 7 AL« VAT ATT, KRERE7 7 ANVBIORERT 7
AV s VAT AIZIMA T, XFESO AR — RAfieZe ik @tt, WE 7 a v 7 %4 X3, FEE N
— 2 L THERE L R DN )7 2 B+ 5720 ZBtree(F 4 L7 bV, K& &, BEARE)ZIX
WA LET, 2= =B 4 TE LRI NA—TE 0 Y TOMGRYR— FSHET,

X —F VT OMEET AT XANE, VX —T VT ONRT p—  ANDEE T BN
RICLCTHEHIZT —% « v T BT v arOfmAEE Erisk L9, XFSIXIZIERAW I/OMERE
iRt A Z LR ARE T,

TERIBIEIL 7 7 A VACBIEA T BB T EEO_T L0 £, BHITEBRO T 711,

TAVI R, YRy s VT TARL A ) — R, DI/ — ROBE T RS &
52 ENAHRETT, BYEMIIRKAKBOIEED A FY « F—2 2 EHDH 2 ENAHETT,
WEOT 7 ANDT 7 B ALV R#ESNTWEETO2—PF =R 2 — W —4
Aizefl. BLORMEDH D2 —F =121 08T 7 £ ARRER S AT LA RTZERI D250 BIED4
AIZEMAFIA T, AT LALRZEMIZT 7 & A#lf# U 2 - (ACLs : Access Control Lists)
OPEE A~ L— U BE(HSM : Hierarchical Storage Manage) 7 7 A /L O ERRILO L 5 7o i &
NIeTZ 7 AN« VAT ADRAZT—ZZHEHAT 22 L BRAHRETT,

NFSN—2 5 L 31%, 207\ haladR— M 5D 2T L~64bit7 7 A /b« AT A
W27 AR— T D DIENT 2 Z LBFEETT, NFSV2I 2T AT 7w b iz K v ol
W55 32bitDHIER2 N B D £,

B—ANBLORYE— FDOSCSIT—TE701E7 7 A V~DXFST 7 A )V« VAT LDy T
7w 7L U X FTIE, xfsdump & xfsrestoreD i TIT 2 £9, HEIREME & E1 0 2 TR D
HUTRPR— S TWET,

V=L DTy MIXFSERME L E T, XFST 7 AL « AT D= DE L OILETLUT
TROTHZ ENARETY :
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XFSZ 7 AV«

XFSZ 7 AV«

ELVI b -

8-2

http://oss.sgi.com/projects/xfs/
VAT ADVERR

XFST7 7 A )« VAT LEVERT B0, LTBAMEERD T ¢

e XFST77 AN+ VAT LEERTDNX—T 4 a v EHERLET, ZUIHLVT 4 A
JN—F 4 a VRGN TWARWEFEDOT 4 A7 BFEONA—F 4> a0 #E
ETHRETT, HLWA—=F ¢ 3 U EERT 25613 disk(l)Oman— 2B L T
TEEW,

o NR—=F 4 arITXFST 7 A« VAT LEAERT D 7= Tmkis xfs(8) & L £
To BLE—F Y b e THRITDONR=T 4 a v PBET 7 ANV « VAT LTI h—~
v FENTWAEA, Rk A 7 a v EFEHL TSN,

mkfs.xfs [-f] /dev/devfile

devfile 137 7 AV « VAT AEZER LIV S—F 4 3 a3 COBFTF(HI : sdb3), Zivid s
—7 4 var bOBEOHLPET —HEMIELETOTHERL T ZIN,

VAT LD B
XFSZ7 7 AN « AT hE~U L M DdiZmount(@) =~ FEEHLET :

mount -t xfs /dev/devfile /mountpoint

XFST7 7 A )V« VAT Lk~ MY AICHIARE/R A7 Y 3 »iZmount(8)Oman~<— %
ZHLTLIIES,

XFSIZY vy —F VT e 77 AN« VAT ATHDIIZD, 7740 VAT LB T 5
BIZRETO RN T oI a Dbl ryAN s VAT AN Y7 vary-ala2F =
w7 L, DT 7 AN« VAT I LET,

F 4 27110

LEEIT, T ANDHLEBXIIT AN VAT LA Ty v Ny Ty EREVRITE
T FT—ER—R + T FhDLEHIRNLONDT IV r—a AIFNSHIRF ¥ >
VUTTHZERLELERDAREER SV ET, XA LT MIOIET —Z DA —R VDN T
7 VT RERET DNy 77 BRWNIOFNTT, A4 L7 MIOIE, 77 AV« VAT ART
A4 AT ba—P ROy 77 L OMTEET —F 2k LET,

RedHawk Linux (XZ DOEET KL RAZERA~T 4 A7 0O OEBEGAIRY . T 4 A7 ~OHE#E
EXIALDOW I PN2—— « TR THEHT, FEASXL—T 4 T« VAT LDy T
FU T HRERHEL, T4 AZIWOEEZMELET, XA LT kT4 AZOFERET — X D
S —ZYRTH LIV VAT ADF =N e Ny REEERO LET,

XA VT MIORIZT 4 A7 « 77 A NVERET Hizilopen(2)F = idfentl(2)> A7 b a—
N LES, UTOFIHEOWTrEHEHLET -


http://oss.sgi.com/projects/xfs/

Tr AL R TAL T X210

o T ARY - TrFANDLERNAEZIRE, arg 51O FIZO DIRECTE v &R EL T 1
7T LB Dopeny AT L3 — LR L ET,

o BIVTWVWABTZ 7 A MK LTRWTWS 7 7 A )Vitik 245 E. F SETFLa~ > %45
JE, arg 51O FIZO_DIRECTE v h&FHEL Clentlv A7 A — L2 L £ 77,

HAVI B T4 AZWOWREIFILL FTOEROETEMET HOHENH D T -

o a—#— . Xy 7 7(I PC_REC_XFER_ALIGN pathconf(3)ZE5 DM fE D/ A k + 317
YHEVITEII SN TN DORERH Y 7,

o BEDT 7 AN+ BA U EZOBRENRDIOEBIERBIIGT B 7 7 A AMNDOF T & v T
BLET, ZOFEIL_PC_REC_XFER_ALIGN pathconf(3)ZE$ /%K1l D E S TH 5
VERH Y FT,

o OBETHERE S ND /31 M&iZ_PC_REC_XFER_ALIGN pathconf(3)Z& #2334l &
B ThHLMLERY T,

ALY MIOZYR—FLTWRWNWT 7 AL« AT A EDT 7 A MK LTHEA L2 IO
AN HETT—ERLET, 774« PAT AEADsoftA TS a Ty R LS
T7AN s VAT EAND T 7 ANELA VI K« T AZ0EAMIL L) ETDHLET—
FRIEEILET, soft 7 7> a I 77 AL« RATFART vy NS AERE TR v v
TanbERT 4 AT T —H B EEADRLERRN EEEELET,

HESHI L EHAN, MFOE— FOMREZBIEICLTH AL h - E—FREFr v o/
ALY RN F—NOWGTHRKIZTZ 7 A V&2 Z ENHEETT,

XA VT NMIODHEHT25A. VAT ABEERIZT7 7 A VPERATETHL Z L2 RIELE
Hh, ©HTHEOITIFIPOSIXFEIHANOT T 7 2R ET HHLENH Y £7°,

FatARmmap2)S AT LAA—NLTT 7 A LO—HEHE~Y vy L 7 LTWBIESIEE A
L7 b E—RTT77ANVERSZLIFITEERA, FRIZFEGCHLTELDRL TS 7 71
NRRT-BEA L7 b« = RTHMAINTOE85E, mmap DO LIZRgL 97,

HA VLT MIOREY BWOANL—T"y X AT\ ZHRMETENE I N, 7SV r—v g
WCIRIFLET

o ETOXALY MIOERIZEHIELTWNWEED, 77U r—vailk 5108 BT E
BTEEHEA,

o FXRL—TFT 4 T VAT AIFA VLT FMIOEFX Y v T TERNZDH, read-
ahead (St #) & 7= iZwritebehind (3 i E X IAL) DT /L TV RLDAAL—T " N\ ELFE
A,

LILAERS, oT =20 abt =R T NEEL—F— « AT U NLTNA A
BT 5720, ALY FMIOIZY AT LAERDOF— "=~y RS LET, VAT L - F—
N—r~y ROYIFIZ,. U7 rtyH— -« R— R EONBERSCSIF 4 A7 « 3 fu—F b
B—HN s AEVROXA LT b« T4 2A710%TD & EITHFICHHE T,
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AEY e T

ARETIT T o AR/MMOTa v A0T FUAZERMONKET 7 & AT 5 72HIZRedHawk Linux
PR B FEICHO W THBA L 7,

B —F o ke 0B RADT RURZEBR~D~ v OREST

ZETHO S RTBWT, Iproc7 7 AN » AT AT T awADT KU REMERT T
TANERMILLET, ZOT 7 A DL FT/proc/pid/mem T, pid 137 KL RZERBRE I N
TV 7 ADIDEEKR L9, 71k RiTopen(2) Tlproc/pidlmem” 7 A L& B &, i
DTV ADT L RAZEBONELZwmL =B X OEFE T 5 =HiZread(2)EB L Qwrite(2) >
AT A= L&D Z L BTFHETT,

libccur_rt7 A 77 Vifir > T busermap3)7 A 77 U « —F 0%, fHH72CPUDGE
HEZ XML TBEFATHR O T 0 7 AL 2RI ERB L OMBIEST 2 5 EET 7
Ur—ra it LET,

ZDON—F DI ODIERI I —F )« FR— ML, TrEARAGAEDOT KL AZER/]
o 7a v 20T KL RERO—E O~ v E o Z a4 Slproc7 7 AL« VAT LD
mmap(2)> A7 A« P—ERT—)LTH, (o T, MOETFHOT 17T AOER LEE
I, Iproc7 7 A )V « AT LDread(2)F L Owrite QRN LIZ X 24— —~v KEH D
e, TV r—varBHEOT RLAZEHANTOMBERCPUDTAEXIZ/R D 97,

PBnt sy arTinbDA 2 —7 2—AORMABLOT 7 7 — 5 A Tmmap(2)
F 7z iFusermap@) & 5 2 E D D ERET HRFCEE T REFEEBPANLET,

mmap (2) DF|

7 ¥ AI/proclpid/mem” 7 £ VDT KL RZEMO—E~ v © 745 -diZmmap(2)%
FEHTLZERARTHY, ZOLICLTOT B ERADT RLUREMONEEZBEHET 7
A LE¥, Iproclpidmem” 7 A L~D~ v B TR LT 7 nv A B UTE=4 )
7 IaERENOET, T NLRAEMEvy S INE TR AL =Sy b Tk
A LFEET,

Iproclpidimem=” 7 A L ~D~ v ¥ T HSLT D720, LT OFRGEMET 2 HERH D F
T

o Ty ANMIALRLL THHEAIMY MR THIANTWDOLERDHY T, bLE—F v b -
TuvADT RVAEMEEET 25607013, 77 A /MTEHEZIALHER THANT
WOHRLERDH Y £7,

o VLI EMENTHIHOMmMapDFEOH LICBIL T, flags 5/%1IMAP_SHARED %
BETOHIMERDY, TNHICF—F v b T EAO7 RUVAEROFHLEZTY —
Ty k- TrBRAEE=FD T - TR Lo THEINET,
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o H—4 vy NDv v ZIZHUGETLBEIKN TIZARWERBD AT Y « _X— LT B LEN
HY FI, BAEDOEETIIHUGETLBEE~D~ v ' FYERIT T R —F L T EH A,

F=Z V7 - v ATELSImmap~ v B2 2L, BIED L 2 YN [offset, offset + length)
WK~ BT ENEY =7y b o 20O AT VIR LICEET DI ENEET
9, FER. mmapMEONH LR ENZRIZE—F Y NO~y BV IRERTINTGE, ¥—F
v ke TuRBRADOT RVRAEM~OFE=F) T« Fuav A0~y B 73 L7 % EE
HERBHY ET, ZOXHIRRNTIE, T=F V7« 7o AEHES—Y FT~D~< v B
TERFELETNH, v v B 73¥—F v b a3 biaeAFsncnEdi,
WhbE=F Y7 - Tuv AT~y VI PEN TRV EZRAMTE RN D, =
YT e TaREE =Ty N TR AR OBMRERIET 5007 Y r—ra vk
el 2 LN H Y £ (Fid[start, end]iL. start 2>Hend ~DXF(start & Fend & £
W EERLET),

H—2Fy b TRV AOT RLAEMA~ODE=HFY T - TakAD~ v B2 7 RNEN 72
LRI T LB -

o H—l vy ke TaRvAMT,

o H—%4v b+ FurtANmunmap(2)%zidmremap(2)® L5 55T L PN offset, offset
+length)y D=7 < v,

o X—F v bk FutEARmMmapR)TRLDLAT T s F~L U N[offset, offset + length)
DR—=VIZw v BT,

o HF—F v TrEAPfork@Q)EFUHIL, 177 ABT DHIIC L > P Hoffset, offset
+length)y D7 oy 7 EH, TTAN— b BIXARFRERAA—UA~AEBZAL, 207
— AT, =T v b TaBREIRN=VDTTA_X— |« abt—EZIF AN, TOT
vy BT EEXALBMETIa SN~ XA LT v EnG, E=X VT -
Tav R DI - =T ADw BT AR,

o H—4 v b TuBAROkQ)EMFOHELTHLDL, F7rtR LG LET TN L
W [offset, offset + length) 7T A ~— k| X AL A HEZ (copy-on-writelZ ~— 2 S
PYN—=VEAEVICR YV, TOTF—ATE, By ZEBMEEETLE T o A F(R—Y
WD EZABEFIATLIEPD L I N—VDTF A R_R— |« ab—&2ZFAND.
HbLINBR—=VErkay 7354 —Fy MNBl) - 7nvRA0gGE, €= 07 - Tatk
AP~y B TIEBITRBEZ TR,

o =Sy h-TuiARFTaERALLE LEIT TV D L PN [offset, offset + length) @
0y JER TTAR— N, BRI BEHO(copy-on-writell v — 27 )= 0 EE
IABMERE BT DT diZmprotect() & MM T, 2O —ATiX, ¥—F v b7
AEAIN—VDaA—E2RTRD, E=2 )7« Tk R3IF I CFTADAEY -
FT 2 D~y B TR,

L LTIV r— g NE=RZ YT s TatvZADT RLAZEMO~ v B0 T ORI 5
TEERERINTWDES, UTEHLELET

o H—Fyh-TEEADT FLAEMBRE=L )LV - TrERTvy EL T SNDH]
=7y b TRRRACTAEY « 1y 7 #fEE ELT

o fork@QZEMUCHTHICH Yo ARLE=4 Y 7 « Tk RLL D~y BV 7P RS
NHOMLBEOHLHHWWHN—VEAEVICR YT

HLT U r—ar N7 RLREMO~ v L T ORBIZ/D I EETERINTVRWE
&, forkE I FOH LB E TAEINOSN—V0n v 7 FEHT 52 L L A[Fe T,

S ZERIC OV TIEmmap@)Pman R — P A2 B L T Z &V,
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usermap(3)DF]H

lproc”7 7 AL« AT AOmmap(2)T AT A —E R a—/LOHR— MIIIZ, RedHawk

Linux iZE=4 V7 - et XDERET RLAEMOF~Z—5 > k- ot XD7 Kb
RZERO— %~y B T T 5702 J7ikE LTusermapB) 71477V - L—F ot
AL ET, Zor—Fidlibceur_rt7 A 77 U O b o> TWET,

usermap7 A 77V « L—FFZF—F v b« T RLREMO~ v BV T EERT 57200
lproc mmapy AT AP —E R T =) « f VH—T 2— A EEARICNERRNER T 25— 5,
usermapiILL T ORI ZeikiE et L E 7 -

o MUHLIETaRAIEERT FLALZ—Fy k- 7ot ADT KL AERNOYFERK
BEMORESZHRETILENRH Y £3, usermap/L—F %, mmapDIEOH L O
ICZDEROEBNAE LIS LIZBIET FLADR—=D L= « Y ADOBEHOE S
WAL E T,

e usermap/—F NIEHDO L —F v bk TR ADOT—HERE~ vy LT H2DIC
BHENDZEEZHME LTEBY ., o TIIUTEET Zmmap~ v o 7 DIER A [
BET DD DIENNE L, usermaplIBEFEOETO~ v B 7B+ 2 mmaplE iR
ENEBRICHRFEL, RSN T— X HHO~ v BV I PRBECFET 2~V vy BV 7D L
VURNIILE DR, BEET A LW v BT ERERT ARV ICZ OB FEDO~ v B
7EBFAALET,

o mmapZPFEOH TR, BEICBDNTND 7 7 A VLR FAIREET H20ERH Y £, 1l
2 A I 0 TE=Fy b - TR AOT7 7 AN FERSBIUOHL L Z L3
BEiRvET,

usermapxfEH T 28, MO L7 v R EF—5F v b - ek R207 vk RID
(pid_O)ZETETHXLEENH Y £3, usermap/L—F > id/proc/pid/mem~ 7 A /L% IEHE
B B2 LEd, RMCZ—4 v b« a2 AIDICK L THEZ Susermap (3) DO
LI, Zdlproc” 7 A VIR T2 R < BN R WD, 2D 7 7 A VELl FEB v
FIRREBIC L TRBE £1,

77 AN FERNZEFICLTIEL 2 EIERTOHAIIBW TEE)TIE 2 gtk
DI LIZEELTLESWY, LoLans, BIFRMIIZT 7 A Vit 7% B U THlen” /X
T A—=HDOEMNO TN —F T Z L L Yusermap il L TV A RNE~ v B
TG E 7T v adTHI ENARETT, O Lot 7 7t A usermaplZflAiA £
TV D I b RE A eV CRIA T 2 ATREE R B 572, =4 ) 7 - Tk A EIAT
DE =4y b =y BT PERR S NI DI Z Dclose-and-flush FEREZF 5 = & & H#E
L ET, FEMRERIC OV TIZusermap@)Pman<—Y 2B L T E &0,

usermap 7 A 77V « b—F b F£72[F Ulproc/pid/mem mmap(2)> A7 L a—/)L « HR—
F AR T 2720, BIFRADTERVWE=Z ) 7 - TukAO~v vy BT
(B LT Tmmap)dFA ) Tl L7zl CHilRZusermap~ » B> ZICbiH &b Z LT
EELTIEEN,

usermap(3)/L—F > ORI 22 RIC OV Tidusermap(3)Pman~— T 2 &M L
TLIEEN,

9-3



RedHawk Linux User’s Guide

BRENEIR

9-4

AR L7-—usermapthElc Nz T, 77V r— g o Tusermap) T4 75 U « —F
H L<IEmmap2)Tv AT A - —ERa— L ZHEHATLEONE I 0ERET DRIILL T OK
DORA Y PbELRFT LI E2HRLET

e [proc/pidimem” 7 A ~D~ v V2 7 EESLT B 12012 2 %2 IE Concurrent Real-
Time RedHawk Linux® 535 T4 43, mmap(2)s 27 A 71— L TS HERY 72 System VT,
usermap(3)/L—F > X 5E 42 Concurrent Real-Time RedHawk Linux DJL5E T,

o mmapRFE=F VT - TEEANON— VIR L~ v VU T ONE O BRI E & 1
L EJ, usermap@)EZ¥ o TlEdH Y A,

H—RNAERR/NT A —F
lproc” 7 A )L« A7 Ammap(2) 2 —/L OEMEIZE B2 % 5- 2 5 Concurrent Real-Time

RedHawk Linux % — R /UK /N T A — X 32077 fE L £ 7, usermap(3)H £ 7z/proc” 7 A
v VAT Ammap2Q)V AR — hEERT 5720, usermap@NE I NS DR/ NT A —FIZFH

RSB T ET,

H—FNAER T A —H X, —FEKGUI LD TPseudo File Systems| IHHE T7 7 & &

HECT

PROCMEM_MMAP

H LI DA—FNNER T A—ZDNEFENTH DA, Iproc” 7 A
Jboe AT Ammap ()Y AR — R — RV BIAEINE T,

HLIZOI—FNER T A =2 NETH DA, Iproc” 7 A
Jboe AT Ammap2)Y AR — MIA—FRVITHAAENEE A
Z D — AT, usermap(3) &/proc mmap(2)OFEUH Liderrno
DfEIENODEV Tl &V E T,

Z DB —F AR RT A —HZ 1%, 4T DConcurrent Real-Time
RedHawk Linuxo 71 — R VAR 7 7 A MZEB W TREEE THEIZ 72
STWET,

PROCMEM_ANYONE & L Z D H —RNUAE T A= BNENTHLGE. =XV v

7 T ZARHEHIY EITHAEEITL Hopen)3 TS
E dlproclpidimem~ 7 A /L & /proc mmap(2) £ 7=iXusermap(3)D
MO LOTEDIZH—F k- Fatx b LTERH S ATHEMER
HYET,

b LA —RRERL T A—Z B CTh D56, T=X V7 -7
2 22 LY BifEptracex EIT SN TWHF—F v b -« T aERT
/proc mmap(2)E 7-iTusermap3) &I 5 Z LN A[HETY, T
IZptracex EATS N/ & —7 > b - et Xid/proc mmap(2)> A
T PRI AN TR R TE LR LTRRETH B MLEH
HY FF (o7 v A ~Dptrace T TICEIT 2 FEM 2R THFHIZ OV T
IEptrace(2)®man~<— Y %S L TL EEW),



AXEY - v

Z D —FNAERNT A —H L, & TDConcurrent Real-Time
RedHawk Linux® 1 —UAERR 7 7 A BV CREEE TH N 72
STWET,
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10
Non-Uniform Memory Access (NUMA)

AMD Opterons A7 A% & OY(Nehalem, Sandy Bridge, Ivy Bridge%s % & te) & D Intel > A7 LT
FIATTREZANUMAY R — ML, 7075 A0_—JIZE ) Y THND Z LIk D AE AT
B RIET RN & Y £,

NOTE

NUMA[IZARMB4T — % T 27 F v [ZITRIE L TWEF A, AR THIH
THMEEAEY — « =T (7 I—F/ + T X hOER,
R=TF ¥ v ¥ a OBER)IINUMARFE TH H7-H, ARMBAT —F 7
JF ¥ TIEPR—FINEHA,

A% A £ Y 7 7 & A(NUMA: Non-Uniform Memory Access) & £f-> 3 27 AMZBW T, kv
b D ATV FEE~D T 7 7 ATHRI A0 3, AMD Opteron (% 721355 @ Intel)~ /L
Fr7at vt VAT AEFINUMAT —% 7 7 F v TT, TIUIKCPUT v 7 RENHE D A
FY -V Y=RE—RLERSTWVAENGLTY, CPUL ZIUTKHET D AE VT2 =—7 72W)
PN BIZENSILTHET, CPUIZZFD T —Bb « AEY « RZAERIZH D AT Y i~ 1TH
KT I7EATZHZENFAHRETT A, LOCPUILE — I /L TIERWCPUD AE Y ~T 7R
571U EOSRE B AS 2B A Ml T 2 LR H Y £9, CPU— SR OBREX
10-LiT R LET,

X10-1 NUMAY 27 A _EDCPU/BuUsDEIFR

CPU 1 CPU2
local memory local memory

B
CPU 1 cPu2 A

Mnnn CcPU3 t CPU4 MANN

CPU 3 UL to IfO devices Uull crPu 4

local memory local memory

AMD Opteron (£ 7213 DlIntel) > A7 A LD A E ) ~T 72 2T 501X, 07T ARE
TENAHCPUL TR T T ADNR—UNEY Y THRD AT ERICKTFET 2 LicRd b
EREWLET,

NUMA / — RiE, 15?0 AF VK ENUMA Y — RO 2 E Y fEIR E L TR USSR FIZ/ETE
THETOCPULTHZLEZERLET,
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VAT LDT — M —FRVIEINUMAAE Y —CPUL A 77 hZ#E L., CPULNUMA /
— ROBELERT HHMAEZIER L ET, BEONUMAT R T A ETIE, AE U #EkicF
1T AW ZZ1DDCPUIL DR E R S N TWET,

R Z 2720, a7 7 MRS TWEAEY - X=YOu—H/NVCPU LT
07T AIFITEINDINERS Y T, RENTHHEINDINUMAL V¥ —7 = —RF, 7
0T TANT BT T AON—UREI S THENDLEHNG S — REBRET D L, BLOL

VINEAL T TV r—va HIZVE—F - AEVA~DT 7 AB&EZHOGTDIZ2—
P e R=TU % — L NI/ — RO AE Y ~(MO)EEITH72DNUMA/ — R &2 — /L K
T2 ENAHETT,

TUYADCPUT 7 4 =T A ZRTETDHEDDA T = AL LMBEDLEZR, Zhboaf v
H—=T 2= A I T T TEARBDTCT A== AT 4w IR AT « T ARE 2 EET
HZ LEHEAREIZLET,

NUMAH 78— k1 ZAMD Opteronis & QMg D Intel 7 2 & v ¥ DiHawk s 2 5 A 17213 THIH 7T
BETY, a—h D LD AEY biEL TWRD—EBOCPUD 7= HIZNUMA Y 2T A A HERY,
THZENFRETT, ATV EHFHZR2VCPUD L I R TIE, AFY - UY—ZRLD
NUMA / — R(32bitE— R)ZHID T3, b LIZAEYFENUMA — R(64bitE— R)IZ A
THIZHv S TonET, EHLHDOFr—ATH, ETOCPUNLDRAEY « T 7 EAZXYE
— R XEY T RRIRDET, ZhiEe—hr s AV R LOCPULTEITHO 1
TADATYVHREZIT TRV E— b « 77 BARAERBFEAEL TVBHNUMA S — N ETHET
FonsoTatACEE8E X ET,

CHUET H—=RT 4 v 770l T AETORDOEE MR TIEH D T A, kKD
FEICOWTIIARZETHIERT D R B2 29 v E2BRLTLEE N, AE Y HREDORE
ERFE—I AT 4 v IR AFY « TV A EE 5 720D IFEICET 535 H#RIC
OWTIE MERETA RTA4 ) 873 a v 2BRLTLEEN, TH—I=2RAT (v IR
Y - TIRRFTH—I=RT 4w 7707 AETHEEDL-OICLEETHD 2
LITEBELTLEE W,

AEY «RY I—

NUMAY AR —MIAEY - RY o—DOEEEELTHET, ZNHOAEY - KU —IiF
D—P—H X R B L TH R BRICEASNET, EEOX 27 NORFET R
2EMOHFH L E-FNOHFICEFNSDR—JICK LY AT BEAEY - R Y o — % Ek
FTHEBIDOAETY « RY —2FATHARENRSHY T3, ¥ 27 L2EBIOET K&
ZEMDOTH D AEY « RY S —|Ifork/clonet/EH DT % 2 7 TRk ShE 7,

NUMAXEY « KU —IILUTD LB

MPOL_DEFAULT Zhix, ATVYPRHMRECTHHHA, AT - X=TiFu—h
e AEUNSHEOCPUNEIN Y THONZEZANT 7 4L MC
ROET, CHEIX AT ERIZIOFEZRINEEDAEY « R
—HED Y TR mRHIER SN AR Y v —TF, ¥ A7 2K
AEY R =L LT, bLLIFRRLZXRAI2EAEY - K
VREEINTNDE X AT NOEAEAE Y 2B O 72 D IR
MPOL_DEFAULTR U > —%%ET H Z L N A[HETY,

MPOL_BIND I, ZOXAEY - RV —REESNDIET/ — Kv27(C
BESNE ) — FORIZAEVEIO Y TEHIRT 2GR Y > —
T, N=VIHHEESNT ) — R LORE D B THA, ~—F|
DYTIEINA L N/ — KRR TER2WIEND ) — R TAEY
BFIHAFEETH > THRRT HAEEERH Y T4, ZOBDO—V
)Y TRMNBAET LR, 7o 2ARBIOELUT KL RAZEM 24t
42207 7ntA2eTltALy RETIHI—FR/VDSIGKILLY
TFMZEDRET LET,
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ZORY =T ED ) = FInE_X=URED B THEALNIELT
EDAEY - RY =10 b I VL OMFEMELRILL F5,

Bt X3, SrtR0oa—H) - AEVICRADEDITERD
AEVED Y TETERIET DHE—DF KL, 7 ACPUE T
W UNUMA / — FRIZIEET 542 THCPUL v h~CPUT 7 4 =7
4 &MPOL_BINDR U > —DWE AR ETHZ & TY,

MPOL_PREFERRED Z ®O7ARY ¥ —IFED Y TOIDITELEIND(H—D) /) — FEHRTE
LET, I—FVEIBONZZD /) — Rno_X—=TED Y CrH L
L, BEEND ) — FBRAEY RRORRIfO ) — REFHLE
ﬁ—o

MPOL_INTERLEAVE Z DRV ¥ —ix ./ — R AZITRE SN/ — F~DE Y ¥ T%
(Zor R v rFRORAEIZITWET, ZHITEBIEORDD I
WLERRE ) & B b LE T, DRI B2, AE Y fEIR A A
YRELTHMERHY 77,

Z—P—ZERIR—=TEI Y YT A T, =3/« AEVED Y TEROELL b EBEE
THAAIDH AT ERAETY « KU — 2L VRESNET, LL, ETOH—F/L -

R=VEY Y THRBEDOH AT DAEY - KU —|ZHEISN T TIEH Y THA,

Bl Z1E, DMABRIDT=DIZAE Y #FI VY TRFEEDT NA A « RTA L, T34 ZADII0
WHEIET D 7 — R, b LIFZFDNONRRIZR BTV — R b AE Y 2ROV IZHD Y TF
7

AT ORI R—VE ) B TEF R DOAEY - R —OERICHBINERA, Hlx
1E. 22DCPUERHEH L= AT DB WTCPUL / — RRLHLZHHE L TWAS S D ERE L
F9

AT INCPUT 7 4 =T 4 BOXI>DAEY « RV 2 —7MPOL_DEFAULTCCPUOLETL
EH L DBFEITLTWHIRI T, 2D%, TOCPUT 7 4 =T 4730x2, AEY + RY
— /) — R A7 ENR0X2OMPOL_BIND~EE T 5 & KikiF—HAZF DX X7 3CPUL E
TEITEFMBR LI X AZIZH LT —INMIHDEEDOT RLURAEMANON—T L7
nET,

LIFOE 7> a  TNUMAEBE OO OFIHFEER VAT A - —E A, T4 77 URERE,
2—F 4 UF L IZOWVWTHALET,

NUMAZL—H— e f  F—T =2—R
shield(1)= <> FIZNUMA/ — F « XE Y « =5 4 7 O#IER X OREEICE RT3
ZLEMHHETT, run(l)a vy NFFETRICH A7 OAEY » R —2EET 50 L<IIL
B2, FHELLETmEAS LIEA LY Y FOZFNUMA Y — FRAR—Y D —H— .« <
— VR ERTRTDHIOIMERT D 2 ENFHRETY, shmeonfig(L)i3dtA 2 £ VU sHK D 7= DI
BT Z ERARETT,

FSATITVHEE, VAT L« F—E R O —F 4 UF 47 7 A4 LY F-NUMAKIEIC
FIF FRE T,

OV IR— NOFEMITILIEO® 7 Vg o TEREE L E T,
AEY - U—NV &I/ —F

shield(l)2~ > R AEY « = RENFNUMA /) — REERT B 720l A+ 5 2 &0
AIRE T,
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NUMA/ — RO RXEY R —L RENTRE, —L FEn /) — R ETETT57-012%0
o THRWT 7Y r—ya VR Th—P— « X—=T I — L FENT/ — RO R
EYOH~BEISINDEZDIZ)E—b « AEY « TR RAEITRY £, FEEIC—L RS
iz /) — Rz ftroniz770 r—ya i@ v ba—9—« X=JFr—L Rahiz
J—FRDORAEYRN~BEIENET, NUMA — RBBANZATY « —)L REzHE, ¥ 2
7 DCPUT 7 4 =T 4 WMEIESINDEIZ, BIELOLLEDAEY « o — /L RENTENUMA/ —
RBRERR SN2V AT LTI O [ N—FF) (FEBNICETINRET, AFY - —T
4 T B E#RIZ. memory_shielding(7)®man<— Y AB L TL Z &0,

shieldD 72D DLUTDOA T a vid, AFY « =T 47 « BR—FOFER, 85, R
HRETAEDICHERESNET

--mem=MEMSHIELD, -m MEMSHIELD

MEMSHIELD AEY « =T T BR— FOER), AR, MEEET 5
WIZENENO, 1, qDWTNNEFELET,

FFarly LiFctH v a v ffEn~wiLF - J— FNUMAY AT A TSNS
shieldiZ, A€V « V=L RENTWAHCPUEERLET, cpul)a~r FbEAEY -
=)L FENT-CPUEERLET,

NUMA/ — F& AFE Y « =)L KT B7DI32005E08H 0 £9 ¢

o ATV - T—F 47« PR—F&shield -mla~r FICX VAT ILERDHY
FT,

e [@AUNUMA/ — K EIZFEET 542 TOCPUIEshield -pt L < idshield -ad EH 50T &
D7atR . =)L RTHXLENRHD ET, run(l)2~> FO-Mc A7 a3 NIV AT
LDHENUMA Y — R EDOCPU%E LD ToDITEHT 5 Z L3 A[RETY,

INBED2ODAT v FiE I L IHERIZshieldZ MO L CEHAT 5 Z ERATHET
T, FEMIEZshield)DOmant—2 2B L TL E &0,

HED/NNT =<V ADTEDIZUTOFNAICHE) Z L2 HERLET -

o BHICAEY « —/L RENTZNUMA ) — RE{ERR L., F D%,
o FTD/)—FKLETUTNANEAL T TV r—a & ET

LU F o f)iZ4CPU-Dual Cores 27 A ETOELWFIEEZ R LET :

shield -m1-p 2,3
run -b 2,3 rt-app &

HEHEEINTZCAT L TAT TV « FTHEFAMLHABMYGEHAT —F - X—=T D L5 )il
DEAN—INRY o BV T ENELDIARAINET IV EATEHIERAETH DD, Zh
SDON—=UNY 722 FROCPUL LI B ANTFET D/ — FEIZRARS 7 — FHIC
GHETDIHAE., 26DO_—=YIFu—HANUMA/ — RO AE VICEREI LT AT o7 47
4 ZRFLTCOVAMIZEN S ONEEZ =) SNET, ZHIEIRB—BY AT LD T—

he ZEY - T BAEEERD LET,

numapgs(l) & /proc/pid/numa_mapsi3HE 7 m -t ADOEBM I NI N— V% (FET 5 & Z12)
RDTOIEHT 22 EARETT,

ZOYR—=PEEWIT 7T 47T D20, ERITFETRET D 72010 — R ~fEAIA
TeZ EMATRETT . FRMNIIR—210-190 TR 2L T EE W, N—UBERO TS
EICET 5 FICEEMIL, page_replication(7)Oman<—Y #ZBR L TL Z &,
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AEY « =V REFUTRT—RTTTL YT e R=Y

VT alr—h T 497 « RX=T « PR — FOEIZONWTIX, [HEFD (757 07
RENN AR BT arESRLTLEEN,

NVIDIAZ S5 7 4w 71— R ENUMAY 25 L ETld, =T 4V TRERRD S AT I« R
EVO— LAYV Talr—h 777 47 « X=UEFFEDONUMA / — I EEITER
ETDHZENARETT, /J—FRAEY « — L RENERICT I Talr—h 7974y
7 e NX—=UFHEAEY - K = RICABNICHE DY TIhAnZ LlicEE LT
7ZEW,

FITulr—h 7774y« XU K/ — FOZONE_NORMAL A & V gl b A €
VEMFALTHWDEETONUMA — R TA v Z—) —7 R XV RlcE v 4 TonE
T XRXOQD L DR T T T 47 « T TV r—2a A3z nNo DT RUVARZERNIZS 77 4
7 e R=Vhkwy BT Ho T, BEITTAT ANOEE X ZENUMA ) — REIZIAA - 7=
TIT7 4w IOy T EFELET, INLOy B TNET T T 4w T T =
BUNEITLTND EXZNODTEDIZR Y Y « XU ENDHTeH, THHDX—VF I —=3
NDAFEY « =)L R« R—MNIT o~y TERIIT7V—3NDZ EdR<, #->TZh
O~y TOEDE I RATBCL D N—UBHTHR#EINE T,

AEY « =)L FNUMA/ — FHERLD —E & L THEDNUMA ) — K « By b~ U T
— N TTT 4T R=TUETEICEY N AT, UTOFIEEMADZ ENTEXET

1. 2TOT T 74 v 7 BREXIXorg) & 51k, ¥ AT AEXBEIED 7o\ e b K& Zeinito R EE
(T LA~BITLET,
2. AU RICEVIOUEDONUMA — FEAEY « & —/L K,

3. graphics-memoryt—7 4 V7 4 #fioTRTDIT T T 4 v 7 « X=UhEHRLET,
FEZ oW Tidgraphics-memory(1)Oman~<— Y 2B L T 72 &0,

4. TIFT7 40« R—=THEEDYTEHNUMA — RIZBT A7 TH1I>DCPUR E oA
vE—=Y—T « AEY « KY 2 —T> = /b(bash, ksh, )& /ER L £,

5. graphics-memoryx—7 4 VT 4 2> CHEBT D/ —RIZT T 7407 « X—=VhH
Y Y¥TLET,

6. init5(7 LA D, b L IIAET HIXHEEEEFER L ET,
=y

LIFofliE, 42DONUMA Y/ — K, 16CPU-Quad Core?®d > A7 ADFHAID ) — RIZAEY « &
— VR J—=FREERLET, ZOFDTTT7 4 v « X=VF20D AT « —/L K

NUMA / — RE(/ — RLEQITIAR > TWET, ZOHFITIX, / — F3IZZONE_NORMAL £ £
U OFEHRNICFI R A RE/R N — V2 G ATV RWEY, /—R3oPicr) 7l —h 757
A7 e NR=VIERFELRN S LIZEBELTLEE N,

1. 2TOrI774 v 7B REELLET, 2TOXT 7Y r—ra v, X Xorga & T LE
T, Bz, —h Tl A TLTnit3(F7 v L3~ L £,

#init 3
# service nvidia stop

2. EBHID)—FEAEY - — L RL., BkEHRLET

# /usr/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. FUTmr—hTTT 4T RX=TUEEHRLET

# 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. J—RLBXV/ — RATR—VEED Y TEST .

# 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
Alloc: 0 0 0 0

S
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5. nvidiath—ERAZFE L, XEFEESHEZIZints~KY £7

# service nvidia start

# init5
RedHawk 7 — % /L%, PREALLOC_GRAPHICS PAGESIZ#HJIZ =1 2 /31 L STl % I
L, BBV T — NENDTT T 497 - RX=TU DNy Ty « F—LIZED Y TH
NH_R—IHEEFRT S - DIZpregraph_pgs=numpages” — k + /3T A — & % ffi o THeH)
52 L BARETT,

HDHUVME, RedHawk h —FiE, 'V 7alr—h 75374y 7 « X=UDOYR— M TR
(N2 4 B - iZno_pregraph_pgs”— b « /RT XA —Z BfEWLEIT S Z LA ARET
4, no_pregraph_pgsiipregraph _pgsk VT 52 L2 EELTLIEEW,

run()ZFH L7ZNUMAY R — (7 ek 2H)

run(l)d“mempolicy” 47" 3 %, BETOERER ST HET TR, FTLEDLTD
Tt ACH 27 BENUMAAEY « R —2HET DO 5 Z L NAEETT,

B .
run [OPTIONS] COMMAND [ARGS]
“mempolicy” [ZF|f AIAEZ2OPTIONS D1> T FOEXNH Y £9 ¢

--mempolicy=MEMPOLICY_SPECIFIER
-M MEMPOLICY_SPECIFIER

run CEITINTBEFO v AE T A L vy R&RE T 5PROCESS/THREAD _SPECIFIER
L, ARENE D & T 57 v RETEELY 5 2 Hmempolicyd 7 a AT S Z &I
TEEHA,

MEMPOLICY_SPECIFIER IZEL FDIoDHEEHET, HXITEDHEY DL =—7 2 LFIT
AT D ENARETT, list X0 ~XEIY U X N F72IZCPUDFI T3 (B : “0,2-4,67),
“active” F£721% “boot” IIBETCOT VT4 77 akyYEET—F - ek irENE
NIBET HI-DIHEHT DL ENARETT, A7 a vOT7 4 VE-NIEV A NOFETT
23, “active” CIIBEEXFEHATET EHA,

NUMADEFZh72 > AT KBV TIL, bias(-b)¥ L U'mempolicy®bind & interleavet 7'+ 3 >
~DlistOERIIRDY & 2EMER =TT ET, ZONUMADOEERBLEXDFEH S
N2554 . bias(-b)E L Umempolicy® U A MIEH S LA S L < IXHBME ORI GET D
“NTECT DL FERFFOLERH Y, ZORTIBEFLTORREEAET

n[nodeid] L FOEES 5" n"DEIINUMAD / — RIDE 721X/ — RIDO#FH L 720, =
DFFIT TH5E LIZNUMA S — FRDOETHOCPU] #EHLET, #:

run —-M n=n0,n2-3 ...

Clcpu]l  BAF 425 C"OfEIZCPU IDE /2 1ZCPU IDOFEH & 72 0 . Z OFFIT
MRE L7ZCPUICI AR UNUMA / — FNIZH 52 THCPU) % EMRLF
T, il :

run —-M i=C2,C4-5,n2 ...
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c[cpu] DL D84 27" OfEIZCPU IDE 721X CPU IDDO#EPH & 72 0 £3, #

run -mempolicy bind=c0-1,n3 ...

4T C& HMEMPOLICY_SPECIFIER

[~]list

b[ind]=list
12—V Hblist NOCPUD AE Y AV MPOL_BINDAEY « AU > —%ff
STEESNEZTR T AR FEITLET,

b[ind]

0 — i b--biasA 7 Y a3 o THRE S N/ZCPUD A E Y Zffiv
CPUMPOL_BINDAEY + R v —%fo TIHREINTZ TR I T LEFATLE
9, --biasAt 7 a VIFETTHTEB LRI ORREZIEET A2XLEOH S
71T ADOCPUZERL £,

i[nterleave]=[~]list
02— N Blist NOCPUD AE Y %V "MPOL_INTERLEAVEAE U + RV
V—EMoTHRESNEZT 07T 2% FITLET,

p[referred]=cpu
02— L B E—DFRE SN 7-CPUDE ] 2% (), MPOL_PREFERRED # &
U e R —%ffioTHRESNL T T LEEITLET,

p[referred]
BIRXNZAEVIL, Clocal” W Y THRY —7T)EIY Y TEBLBT HCPUE
Gie /) — K EIZE 2., MPOL_PREFERREDZ A 7 £{KNUMAA E Y - &R U
VICTHRESNE T ST AEEITLET,

d[efault]
MPOL_DEFAULTAEY « RY v —%flfio TIHREINT 07T L2 FETL
F9, THIBEEDOAEY « R 2 —T7,

n[odes]
&/ —FED M=%« AEY LBIEOZEE AT VITNMZTENUMA Y, — K
ICEENDCPUEFRLET, rund® Z OO L THRESNDMMOAF T 3
LRI TT MIH Y A

v[iew]

BEOTevZAORAEY - KU —FHELEFTLET, run®OZ OO LT
BESNLMOAT v a7 u s 53b0 XA,

AT AU Foa—AL - AEY AR LCPUE G T, 25 DCPUILY AT A FIHI LT

Iz7

v RhrErFRT, =B ETONET, /—F~FIDETENAETRH, Znb

EEEITZa =L - AEVEFALTELT, BICETATHIEV Y THNE ) — R~DAE

J .
(=N

TR ARG —T - AT - T I RANMTbRET, ZOXA TORKTT
vliew]oH A e —aL « A=Y ZEERVENUMA S — B EDOCPUEFRT HIBIID

“NoMemCpus” 5% & A E 9, NUMAXHE T —F V& HEHT HRHIACPUICAEY » BV o —
W AAENT BRI > TV D A= R = 7T S L F9,

< NF e J— R« AT A ET--mappings/-mA 7y a P& TrunZIBET S &
PROCESS/THREAD_SPECIFIER AlIc LW FEES N T v RAELIFA LYy FOZ D%
NUMA/ — RO —H— - = BT « XR=UHEFRLET, ZOFT T a VITFITRHIZ
‘command’ /X7 A —X EZHFEHTHZ LR TEERA,
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rundIENOA 7 3 2O TE, run()Oman{— F72134%FD luna~r ) 7~
aryESRLTIEIN,

H Lnumactl(8)3 v A7 A ETHAFEETH 6. NUMARXEY « R v—%EET L7
WIHHT 5 Z ERFRETT,

shmconfig(1)ZF)H L7ZNUMAY R — k (3£F 2 £ U 555 H)

NUMAZR U > —Z“mempolicy” =73 = 1 & Y shmeonfig(l)Zf#H L THLWkg A€ Y
TR EE D Y TCTDEFBEFEOLE AT Y EKE LTS5 2 ERFRETT,

B

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 [ZLLFDLIoDHEEFHET, KXIXZORYD=— 7 BRILTFIE T HZ &
NA[BETY, LIST I H > ~KEY U R M FEIXCPUDHIFH CTI(H : “0,2-4,67), “active” F 7=
1T “boot” IZBETCHOT I/ T 4777 ayYEET7—F - Tty EENETNIEET S
DIEHAT D ENAMRETT, A7 a7 A AVA[-IT) A FOFETT A, “active” Tl
HEEFHTE EH A,

%/ —RIZEENTNDHCPU, &/ — KD b —Z VBLIUOFIHFTREREE AT Y 2 /5720
(\Zrun -M nodes A L £,

[~]LIST
b[ind]=LIST
2 — 3B LIST NOCPUD A E Y &AW E S 72 fEi % MPOL_BIND 2
Y RV —IZHEELET,
i[nterleave]=[~]LIST
0 — s SLIST NOCPUD AT Y ZHWEE S 7= fEll &

==

MPOL_INTERLEAVEAE U « KU > —IZRELET,

p[referred]=CPU
2= A D E—ORE SN ZCPUDE 2R, FRE S Bz
MPOL_PREFERRED A E Y « KU v —|ZEHELE T,

p[referred]
BN AE VL, Clocal” 1V Y¥TAHRY —7T)EY Y TEBIBT HCPUE
wile/ — R RIZ@EN L, FE S U702 MPOL_PREFERRED NUMA A &
U RY—IZRELET,

d[efault]
& SN -8 A MPOL_DEFAULTAE Y « RU—%2FELET, Zhix
BEEETY,

v[iew]
BELEEEOBIEDAEY « KU —FREERRLET,
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VAT hAha—)

10-10

mempolicy4 7" > a  CHEMFRRZBMOF T v a VTR £9:

--size=SIZE
-s SIZE

IOV A X4 P THELET,
--offset OFFSET

-0 OFFSET
BEFOFIRO LN OO 7y hEAA FTHRELET, ZOffEIE—
YA ZDEHA~TIY BFoinES, bLl-sAFvarbiEEINEE.
offset+size OEFHEIZFEIKDO G A AT THHIMLERH Y £7°,
--user=USER
-u USER
HHE AR VEROTAEOR /A A5 BELET,
--group=GROUP
-g GROUP
FIEA~D T N—T « T 7 R ARERA AR I N—T OLARERELE T,
--mode=MODE
-m MODE
HEHEAEVEHEA~DT 7 EAZERTH—I v a0y MEEELE
T, RN—=I v a VERETAOISHEREERTIHLERD Y T EEE
fIE130644),

--strict

-S
IR OFFHANOX— U PN EINZBEEH SN TWAAEY - R —¢&
—H LW GEEIT=T 2 LET,

--touch

-T

FAPHAN DB — U ~HEi(FEAI D )&, BHICAEY - KUY —%#EH L E
T, BEEMCIE, 77U r—2a I b OfEs L O_—UNEID BT
o= DEEA~T 72 AT HRICAR Y U= S E T,

key BIEITHEA A€ VU EIRO 2 — VRGN 72 B L E 9, Z OB F 721388 7 0
T 7 ANESRT DIEWEN 2 RAL O EL L HA[FETT, NALABRIL I N DR,
ftok(key,0)iZshmget2)FFOMH L Dkey/ N T A —4 L L CHEAINET,

--tmpfs=FNAME / -t FNAME [Zkey®D b D iZtmpfs7 7 A W AT LD T 7 A V4 ERET
B OWERTEZ ENARETY, -u,-g, - mA 7L a NIZOEBO T 7 A NVEEEZREE
T AEE T A7-DIERT S Z ERARETT,

shmconfigOdO A 72 3 AZDNTIE, manX— U E 72 1X3HEND Tshmeonfigz~> K &
7y arEBRLTIEEN,

H Lnumactl8)23 v A7 A L THHFRETHL25GE. TNHELZNUMARXEY - R v—%
RIET DD T2 Z &L HRETT,

UUFOYAT A« —ER « a—A03FHARETY, numaifh~v ¥ — - 77 A3 nn
WIFNDOFFOH LEITI LE A VI N — RTBHERHDHZ LICTHEELTLEE N,



7477 VB

Non-Uniform Memory Access (NUMA)

set_mempolicy(2) BHEOT oV RAIH A7 EBERATY « R —FRELET

get_mempolicy(2?) HEDTBEAEIEIAEY - T RLADAEY - R U—% G

LET
mbind(2) IHEAEY 2G0T FUAZEMORERAICRY o —ERELET

move_pages(2) TREADN—T -2y NEERDINUMA — R~BEILET

fusr/lib64/libnuma.soZ 1 77 Vix, NUMARHSO BT 773107 « f o —T = —

AEARHELET, ZHIENUMAAEY - RY v —= /) — R&HR— T 0—F L Okx 732

TEHH, BLIOEB L2 ONUMAY AT L« —E R « a— L2 FHT 5720000 DA v

H—T 2= A& EGHET, OV TiIZnumaB)dman<—YZ BB L T 2 &0,

BB 7 7 A NVB L2 —T 4 VT 4

/ — R#EEHE

LIBEDE 7 2 a o Tld, NUMA Y — BICBE S D16 W& 2R D 12O /fRER 7 7 A /v
RaA—F 4 UF 4 IZOVWTHALET,

NUMA B — 3 VN THZ Th D, 4 / — Rid/sys/devices/system/node/node# V75
ALV NIRAOT 7 ANERE Y NEFFALET@H 12/ — &S, #1:0,1,2..), 2OV
TALVI RINOW DO 7 7 A VELLTFICGEELET,

cpumap ZD/— FNOCPUDLGEHE Yy b~y T aRRLET, #:
> cat /sys/devices/system/node/node3/cpumap
08
cpulist D/ —FKNDOCPUD U A hEFRRLET, #:
> cat cpulist
4-7
numastat J — RohitimissfiftH iz R#rR LET, BAREND 7 40— RO

IZoWTIIR DT 7 > a v 2B LTSN,

meminfo J— ROkkx e AE VEHMEEZ R R LET(EX, FHHER,
A4, vB—, BAEYOARHEELET),

distance a—H) - )= KKnb&/ — ROXAE) OFEE* £ RLET, “107
DI AT R =DV THDHZ EERL, “200DfEHIZ AT VU A,
Bl ZIEHEN 21D DA N —F % 2V ~m LE 9,

cpu# J— FIZBHE T 5N TWAHCPUT A R « 77 A VTT, B :
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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

<o B TENER—T D — KRID

BELE7TuAEREA Ly RIZHAESY Y BV 7 EINTVLE—TDONUMA / — RIDIZ
X Ynumapgs(W)IZEATAF R LET, -at 7L a v EEELRVRY, HFAE) « =D
W~y BT ENTWAEITET 2 LET,

B

numapgs [OPTIONS]

OPTIONS [ZLAFD &RV

--pid=pid, -p pid
7uvAIDERITA L Y RIDDT RUAZERBERINET,

--start=saddr, -s saddr
TRIND~V Y B T OFEMZHIRT 5720, Zdsaddr 168EORAET F 1 Z
ERGIC~ v Z7ENTWS /) — FIDIZFRENEFEA, b L-endNEE
SNTWARWES, saddr 2257 RLUAZEMOREZETOETOD /) — RID=
v RIUBRERENET,

--end=eaddr, -e eaddr
FREIND~ v BT ORBERIRT 2720, Z Deaddr 168 DR T K12
Ll Blic~ vy B 7S Tnd / — RIDIZFE RSN EE A, b L--starthii
EINTWRWES, 7 KL AZEROIEN Headdr-1E TOLETH / — KID
T NYUBRTINET,

--all, -a
MEAE Y ~OEN e~y BV T EFATHND IO DOYgFITET TR, 7
BEADT RLANORRIET FLA - X=YOiaRrLET, HA0
U FOE~ Yy B 7 ENTHRWEFTEIZW0EM~ vy B 7D &5
RYAEY « ATV b Dy BT HRLET, ZOFT v a UITEE
L7#ifHN O R TOR— VO & F£RT B 7-dIl--start £ 72 (X--end & —F&
W95 2 &R FRETCT,

--version, -v
numapgs DEEDN—T a3 U ERRL TR TLET,

--help, -h
R AT a v 2R R LT T LET,

BT A TR D10ER D ) — RIDIEA S £,

% L(mlock(2)FE 7zldmlockall()Z @ L OEFER v 7 STV DA, “L” AANUMA/ — R
IDIEOAHMICR T INET, b LX—UPRBREEHINTWDIHA(TAEY - =L FEh
72/ =Kl 2B LTLEEWN), “R” ’NUMA / — FIDIEDANICE RSN ET,

LLFiE, %/ — FIDEOBEOLA TR & B Y mlockall(Q)Z#H WA THO_R—I R e v 7 Sz
Zut ZOnumapgsti DY FAOHEETY, BRlESAER—IFENR LD ) — FIDED
BElCRTERINET,

10-12
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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)2—7 4 V7 I3 EEIN=T7 a8 20T RLAEMICBEE~ vy 7 a3 TH
H%~—YONUMA/ — FIDbHFRLET, HIC~w v BV 7 ERTVH{H_— DI HElT 5
BexloX— « 75 7B FRLET, B :

# pagemap —p $$ -s 0x400000 —e 0x404000
00400000-0055b000 default r-xp /bin/ksh93

0x400000:
dsk

0x402000:
dsk

0x403000:
dsk

N OMDAR— .

HEELTIESN,

pfn: Ox37dcfb node: 1 mapcnt: 3 flags: ref uptd lru act map

pfn: 0x39ece8 node: 0 mapcnt: 3 flags: ref uptd Iru act map

pfn: 0x36c52e node: 2 mapcnt: 3 flags: ref uptd lru act map

77 7 — =Nl A R o TV DGR DAE RSN D FIC
FEMZ oW Cidpagemap(L)Oman<— Y Z B L TL 72 &0y,

numastatzF | L 72 NUMARR Zh/ B 2+l

numastatiZeTo / — Rd/sys/devices/system/node/node#/numastat ~ 7 A LS E#H %
HaToA7 VT TT,

kdb#A&R— k

$ 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 — RTITonz AE VEID Y TR L2

ZO/—RTITH Z ENREKT, Rbvicho /) — R~EIY EC
AEVEY SO

oo, — RTAEYED Y TIZRKL, RoVIZZD/— R 6HE
DY THNTZEIY Y TOHK

ZD/)—RTIibhlcA vy E2—U—7 « AEVHID B TR LT
#

m—7 s J— RhbAThb - AE U EID BT

Hr—dL . )= R otz AT Y EID ST DK

LAFokdb =<2 RANUMAZ AR — M 5720 BINFERITEESNE Lz, Z0BMDY
A= MIT—FVBNUMAY R — R AR E U TR SN RIC RS Z S lciEFE LT

TEEN,

task

mempolicy & il_next¥ 2 7 #&EK 7 ¢+ —/V FEIIZ THALET
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pgdat [node_id] BELL, — ROy = U R N Fizidnode id 3 HEE E 47215
BT =0T a—FLET

A=K+ FHR b+ = VOB

10-14

RedHawk Linux7 — %1%, %NUMA/ — FINO T —F/L « TXF R B L OFHAIY HHT—
B N=TUOFEREFFR—FLTWET, ZOET, h—RLlabBLOHEARY HHT
— AN —=HINNEE ) = RA~AT I EATEHZ LIS TUVRATAEERD ) — FED A%

U v 747 %BHTZEICEILET,

7L B/l FRedHawk Linux 1 — RV &2 > TWAHIBE, BEI—%/L « TF 2 hB L OEMIC
n— RSN h—F s FEV 22—/« TF A NOWFITEBICER  — RONUMAY AT
LMZERINET,

OV R— FNEHET 220D —R AR A T a VBFEELET A= s THFA D
B A A%k L OMERNC 4 HKTEXT_REPLICATION, 3 XU —R/VEEET & 2 MERLITA
LTS EORETH—FL - V2 —/L « TF X NOEREZEDN T 272 IEHT 5
Z L AAA[REZ2KMOD_REPLICATION, 7'— RERICH —R/L « T % 2 MERY R— | 2 8L
T HDIZ2oDgrubA 7 g UANBMENE Lz, FEMZ oW TIE~—10-19 THk) 22
L TLZEN,

ktrinfo(L)=—5 1 V5 41X, H—F/N « TF 2 s OERUEROMET — 2 2R7T 572010
FIHTFTRE T,

F7 v a i LTktrinfosIEOH SN GE . VAT ARNDOETONUMA Y — ROEIE®R
FFRFLET, nA TV a U IE— ) — RICHAZHIRT 2720 HT 5 2 LN RETY,
J— R1OERERRT D02 IR LET -

> ktrinfo —nl

Node 1 Text Translations

virtual_address physical_address size
fEFFFEFF81000000—FFFFFFFF81IFFFff 0000000236a00000-0000000236bf ffff 2048 kB
FEFFFELF81200000—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 0000000236000000-00000002361F T 2048 kB
FEFFFFFF81800000—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

FEROWNE, /= FUSHTEH—F « THF A NI —FAHERIR EHTF—Z O HFD
WELH — R T RUADLYET FLUA~OEBRIZENT, /— FITEEBLOE Y2
— L OERUHEHENTHE AT DBEZRLTLET, HED2ODE D M TRE— -
BT —F, =R s BV 2N e — RENTZEHIR—U R ) — RI~EFIZE Y 4T
TEXRho T GAICEalbiofEE s £9,

ktrinfo()=—7 4 V7 41X, -mA 7> a iV ED 22— VHEMNTH / — RicER s =€
Va— VEMOBREFRRTHOIERT L2 bARETT, -mA 7Ty a U O—EE L
TR LES

> ktrinfo -m
Module Text_RO_sz Node0 Nodel Node2 Node3
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sr_mod 16384 16384 16384 16384 -
cdrom 28672 28672 28672 28672 -
sd_mod 32768 32768 32768 - 32768
cre_t10dif 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 -
igb 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 D¥(Text_RO_sz)id, BEV 2 —/LHNOT XA b+ EFHARY FEHFT—Z DOV X
ZKAA FTRIBLTWET, nodeTIXBIER — RENTFEY 2 — D%/ — FITEREIC
Y Y THNZKAS FEEZTLET, /— FOKAAL FOH A X Text_RO_szDEATET
HDHGE, THUTEY 2= AR — FENERED /) — RIZBWTR—UREFICEIY S TH
NhphoteZ E &R LET,

TEE"ME, H—F s FED 2 LNV AT ADIEND ) — RITER SN A RNCYIOITF
D —RICEMICce—RENZZEERTZEICHEEL TR,

H—FN « BV a—)b « R—TDE Y YT

H—=F) « TV 2 — MTBFEMOMEL 72 < £ETONUMA/ — Rize— Fan@Eflan

T, L2L, /—RFADAEY OREEFEDN/NSWGE, HRINHGETa—L - TFRA b
LAWY BEHT —H 2RETDIODZED ) — RA~D_—E ) Y T3 dfied 2 alEMEDS
b ET, NIV AT AEBIFICHAET L RRERH D —T7, VAT LARNEEIL, Hkx e
AT ADT I T A ET A DBBICT 7T 4 TR o T- BRI —F% )b« FEV 2 — AR — X
., FIHFRERZE X 2B U BN oo T RRICHRAET D RMREMER TN EIZH Y 5,

1L EDR—=DRNR=VHRC ) — FIZEI D Y TH 2 ERHKRNGEES, BY 22— LK)
Ze—REn= /) — RFEOR=VF/NER2AEY « ) — N EOART R L ABRED 7= DI
HanEd,

H—FNV « TV 2—/b « X=VEY A TURMLIZBE, 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

FiRD A =% — Rl EdOnvidiakoDh—x )b« TP a2—)L « TF A PRBIOGARDY
HAT — 2 ORI MBI 2 TON—U /AR AT ) ORBIZL Y ERTE o Tz
ZEERLET,

J—R1IETOH =3/« TV 2a— VHEBEPER L=V B L OWR—Y « 7 —7 1) 4
TOHELFOa~<y RTRRTHIENAGETT .
# ktrinfo —nl | grep failures

page_alloc_failures 68
pagetbl_alloc_failures 4
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NUMA

J — Rl EIZER SN 7= 22 O EBR OB EICHTT DnvidiakoTY 2 — /L DT F 2 B L OFEA
B EHAT —#(Text_RO_Sz)DEFHILA T O a~y RTERT DI ENARETT N, £RE
NADMEIZKAA T

# ktrinfo -m | grep Module ; ktrinfo —-m | grep nvidia
Module Text_RO_sz NodeO Nodel
nvidia 8581120 - 331776

BRI Foa<y FIZENUMA — R ECRIAFREB L 022X 2 £ ) OB &2 3#0oncER
T HOIHERT A ENFRETT

# run -Mc
Node MemSize MemFree Cpulist
0 4094 MB 3709 MB 0-3
1 4096 MB 55 MB 4-7
S N N
T//ﬁ

HEYELinux T H #1192 R — 3 ANUMAR T > o> 7 RedHawk Linux?d 7 L EJL b« 1 —
FAVACEFENTHETN, T 740 b THMEIN TOWER A, A4 TV 3 UHEEIZgrub
F7Fya v TED BIFRIC, £7zidsysctl(8)/3F A —# &4 L CREME ICEIRICEIRICA D)
B35 Z & RNHHETT,

TV —va sk, BEEOZ AT PEITHONUMA — RO —ZH D AEY ~T
JHEALTWDLIFICHKBEELET, NUMANRT U o IT7T 7T ) r—a D5 —A %%
NEZHRT 22270 DAETI~BEILET, ZHIT 7 EATEAEY DU DCPU
TERITTDEICHRI DRV a— Y U T HEFETHAEEENRH D E3, THIENUMAA
TV T BNETHLEAIC—FARNETHIIIZITONET,

NUMANT oo Z1d< L FNUMA ) — ROV AT AIBWNTC T 2T « ArTa—Y 7.
I TATEITHDOH AV IZOHREET HZHICERE LTI I,

NUMANRT o e R=UDBENE X AT « AT a—1 0 TOERELTH 2D
1Z. HHAICERENANUMANRT v v T s =« 7 3L hOFIA 2R TR L
EINDHFHEIZESNTOET, AN LIENCER) DX I AT Da—FF— -« 7T KL
RZERE OB ETIL T 2T « AT a— T ITFADT 4T « BA<7—DD
BREN S LE 9,

NUMANRT 3 e = o 7 4 )L F ORI

o MEMEMNMANRT LU T DREEITOZDICEDLNET,

o GERAN—VEBIIEHESN, BHERAINUMA — R~BEI SN ET,

o HAZIFRRDHCPUL Y M ETITEND LI AT V2 — L ENDFAREEDRHY 4,

NUMA/R S v 7 DAL,
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numa_balancing=enable

& BT, letelsysctl.confZ 7 A JWZLLF OIT & BN 5 EFETNUMANRT Vo v T a VAT
LEEICAEICLET

kernel _.numa_balancing=1

%X, FEICsyscthZxfiiad Dlproc” 7 A W ~EEZIALZ & TONEOFFAZ LIV B2 HF
"RE T, Bl

# /bin/echo 1 > /proc/sys/kernel/numa_balancing
# /bin/echo 0 > /proc/sys/kernel/numa_balancing

—NVTF 4 v T OHEEER

NUMANRT v v IPRERI T rt AE-IZa—h)L « XA ~—RNT—)L R EI-CPUNR
WIEEA. NUMANRT U v ZEs AT A DO4THOCPUR L TUINUMA / — R i CHERERY 72
Linux? J7{E CTHERE L £ 97,

AN, 1OULEDOCPUT T R R Eidn—L « A4 <=—0RNL— L RENTWEEE.
NUMANRT 3 v TOEBNIBED U TIVZ A L« =T 4 U THERIERA L i B4 5
FI2CEELET, 2 HDEFITRedHawk Linux — R VEAD D L 720 £4 ¢

e NUMANRT I, 7rt AR —L RENEZCPULETEITLTWAMIZZ =7 -
AT a— )T e BRI Da—Y— « T RLRZEH T fThbERFA, ZHUIEH T
W RETDZ T X L= « T4V NI L E 9,

. NUMANRT o e X—=Y « T3 Mia—)b « XA ~<—+ —/)L RE7=CPU L
TETLTCNDE T =T - AT TVa—U 07« ZRATTIIRAELEHA, ZhiZn—F
Ve A~ —% 32— RLTWABCPUIFALIIINUMANRT o e = - 7 4 )L
N E EMICAERT DO HIND 7 =T « AT a—F—0DT 4 v « XA
v —Z BN T D V) FENFE T,

=T 4 v T OHIR

=)L RENT-CPUD F & XIZBIFTANUMANRT i v FTEEDHIRICET 5 £ EH
W~V F ALy MbENE=T 7 r—2a SR LET,

CPUT 7 4 =T 4 %I —)L FCPUB L'y —/L RCPUIZFHRIE L7\ DD A Ly KT
Ca—H— 7 NV RAEMEEFOEBOA Ly RBFEET D56, NUMANT o v ZLpl
139 —/L RCPUETEITLTWVWA —HDO AL v RIZBWTEDT RLRAZERNTHRAELE
7

FERLE LT, =V RCPUDT B BEANREITLTWAZ AT, TNHDT KL AZEFHNO
DIEL—IL RCPUIZERE LI-ENUMANR T i e =D o 7 3L S Oxf 5 & 72 5 Al ek
NI £,

B> T, NUMANTZ > v 7R BE LIZBREED > —/L RCPUR DWW 22D CPUIZ~ /L

F e ALy R T FYVr—ar kAP a—L LR, S —/L RCPUD 7 1 & ZDNUMA
RTG o e =2« 7L h&EEHRELIZWEGEIE, — /L FCPUD~ILF « ALy K-
TR ABTEETOAL y REZERICONE 7ZILOFFIZT 5 Z & B3 k#ETT,
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HRETA RTFA4 v

TV r—a VERBENUMA Y — R~EBID T B LA RTAHCPUT— VT 4 T %
BLT, X—TU0HEY Y TENUMAY ZTF A E TR LRGN FIETITY 2 & NARETT,
B2 RHAEYHEIREW I T-DDHA RIA L ELUTITRLULET,

& 27 2EDONUMA mempolicy

A A £ Y R

10-18

MPOL_BINDR Y & —3Z A L« 2 VT 4 B« TFV r—a o T@Eb> & bHM
RARY o —TF, X=VEV Y COEDIIT I —I=AT v I/ —FRERETDHI L%
T 5ME—DRY >—CTF, bLAEVEVYCREET D/ — REREFBETL/ — K
—ANBITZ RS, a7 T AIFSIGKILLY 7 F s X vk T LT,

MPOL_BINDAE Y « &K Y I —TCPUI—/L KL CPUEIV FiF &AL/ DLED Z LIZLY, &
—/L RCPUDMER S 4L, & —/L RCPUDONUMA/ — R B2 EIV B Tond 7 7 r—v
D= DHDHY— NV RCPULTZEDT ) r—a URNFETENE T, BEALT—
S N=YEpar— 3 BRXAENS L0 — TR TR, BEHEORAT XA S -
NP L EBXRABLT —H - X=V EOabt—do—H VTRV EERSH 5 Z LIZIEE L
TLIEEW,

run(l)@ <> FiZMPOL_BINDAE Y « RV v —{2X Y o — 1V RENTZCPULTT 7V r—v
3 BT LOIEN T2 ENETY, HO5WE, 77V r—va 07 FLR%E
MPNIZBEIZFET D=V BNUMAX EY - R T —DZOHOEFIZ L D EEI NV
»HIZ, mpadvise(3)<°set_mempolicy(2) £ 72 IEINUMAT A 7 Z U BSREDIEONH L CHRAT% B
W LTZBIEICEDCPUT 7 4 =5 4 ENUMARAEY « RY T —%T7 U r— g VICRE
T5 LS ARETT

LT DB, run(Q)2~> ROASALTRAERAEY < RU— - A7 a &2, CPU2ILH
HNUMA /) — REZF B AE Y 2510 4 CTHMPOL_BINDAEY « AU > —D i —)L RCPU L
TV r—va rEEEST LI HEERLET,

$ shield -a2
$ run-b 2 -M b my-app

L —JL FCPUE L Ushield(1) =~ > FIZBIT 23722 5L, 22 & shield(1)Dman~<—T %
ZHRLTIES N,

MPOL_BIND A& J + /R 2r—Z A A E VKOOI T 5 2 & bl # T HERE L £,
HEAHEIKONUMAAE Y « RY v —Embind(2)¢ A7 A+ h—ERa—LE L
shmconfig(1)=—7 ¢ U 7 4 IC X V4RET 5 2 LS AIRETT,

HAH AV EEAEEDOCPUN LB END Z LICRDEE. AT « T/ v AMREELREK
\ZT D7 IHF AT Y FERO R DE5 2 H 72 2MPOL BINDAE Y « RV v— @it 2T
T5HZ L NARETT,

e LT, BIZHAAE Y FEIRO T Eo~EZIAL “low” 77V r—va eI AE
UREHIE O EM Sy ~EE AL thigh” T U r—varRne b ERRLET,
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1.

Non-Uniform Memory Access (NUMA)

‘123 OfEEX— LT HIFE ATV FEIREERLET, X—UH Y Y TODHIZCPU2
DONUMA / — FTMPOL_BIND A E Y « R U I —%f 9 A D R4y, ~=— 0 4 C
D728 ZCPUIMONUMA / — K TMPOL_BINDZ i 9 EX¥45 %228 F L £,

$ shmconfig -s 0x2000 123
$ shmconfig -s 0x1000 -M b=2 123
$ shmconfig -0 0x1000 -M b=3 123

CPU2LCPU3BD %> —/V RLET,
$ shield -a1,2

AEVEID Y TDHIZCPU2ONUMA / — R &4 5 MPOL_BINDAE Y + R ¥ —D
CPU2LT “low” 77U r—=3 3 & FTHEA. AF Y EID HTDZHIZCPUSONUMA
/— RZ{5MPOL_BINDAEY - RN —dDCPU3 LT “high” 77V r—a &3k
TR L E T

$ run-b2-Mb low
$ run -b 3-M b high

AMD Opteron & fizgi OlIntel 7 12 & » H— 72T BMNUMAT —F% 7 7 F v 2> T ET, LLFD

H—FIb « XT A —=HIINUMA /) — R LB B E KZLET, TNHETD/NRT A—
Z1364bitdoRedHawk > L EJL K « H—R )L TTF 7 )L N THHT > TWET,

NUMA & ACPI_NUMA, X86_64 ACPI_NUMA & AMD_NUMA

INHDH—FN - N7 A —FINUMAK —F)L « 7R— h DT
DI THLIUNEND Y 3, N DIEH — R UERGUID
lProcessor Type and Features] JHH T7 7 ZXA[fETH Y, 4
TOF L ENL FRedHawk ) — % /L TF 7 + /L N CTHE & 725 TU
£,

numa=off L7 — FERHINUMAL 25 A ETNUMADG — %L « 3
A= NN T DD ET D ENARRR T — - A7 =
VT, ZhUE/ — FICERCPUNET HH— /) — KDV AT L& fE
KL ET, NUMAY R — FBFHAGA FIL TR — L & TR
RO, ZOBPARITIE/ —FRLDOT7T v ks AFEY « AT ATH
D, NUMAZL—W— « f L Z—T =2 —ARMEEN BT T — %K
LET,

AMD Opteron % 72 13 H DlIntel 2 2 7 & TNUMARSE RN 72 71— %
NEERT LR, LFON— RNy =7 25 L ET

o TATADKCPUIZAEY « TV a— 0 lARAENR TS
TEERVICHELET, SbRTIE, v—r - AE
U e ®B—=Ta2—)LDRWCPUILATEY « 77 BADE MO
AEY « BV a—NANFENTT 7 BRATHZ L2720, o
T AT LMREMETLET,

o WONDOBIOSHYHR—FTHAEY « EVa—JL - ¥
— V=T e N—FT T « PR~ FIBIOSTEMNIC T 5 ML
N0 ET, b LERTIZRWEES., NUMARNAE RN 1 — %
JLONUMAT R — NI L7 | FER, VAT L2082TO
CPUZ G TP —NUMA/ — K& 720 £9,
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PAGE_REPLICATION

HINCT B L, N—UF v v U a BRI R— NI — D 5
NE9, PAGE_REPLICATION_DYNAMICOFHERF T, ~—IF%
Yoy a BRIV AT MEBN S VAT A ETHICT 2T 4Tk
b, FRETFECTEBITLIETIET VT 4T LR T,

PAGE_REPLICATION_DYNAMIC

PAGE_REPLICATION & —fIZHZNCTH &, =V ¥y v a2l
BT AT MEBRLT 7T 4 7 TEB D FHAD,
Iproc/sys/ivm/page_replication_enabled~ 1] Z& XAtz &
LD, FRFIOUEDAEY « — )L FENTZNUMA — K&
ERRT D= icshield) &5 Z &ick v, FHEicEEids &
MARETT,

I NEEC LPAGE_REPLICATIONZAZNCT 5 &, _X—VF
v a BT AT ABEIENS AT A LTHICT VT 4 T
V)iﬁ—o

MEMSHIELD_ZONELIST_ORDER

KTEXT_REPLICATION

KMOD_REPLICATION

NUMA_BALANCING

10-20

AT HE, NUMA/ — FOFEIR Y 2 MINUMA/ — KR A E
U e o= RENERFICHEERSNE T, 2ROk Y A hinm
= J—RORAEY « UV —ZAPKT LIZRRFHFTREZ: X €
Vo /7 — FRBIEFZGIE L ES, FRY A ME, e—v . ) —
RBRRAEVEID G CTHERICHE T2V, — /L FEhiz/—F
DAEY OFERCHELANMOIEL—L R« )= KNP DAEY &
T I ICHEERENET, VAT A=V RENTZATEY
HeWE, AV T VOfEEKY 2 N OXXRHIHBIMIC IR S
9,

64bit NUMA — R VBN TH D6, I —FIVEEE 0 71—
T e THRANBLOGARYHEHT—% - X—=VOERITIET
T, ZDRT A —H T4 THORedHawk Linux 7 L /L k64bitl — %
JLVTHITY,

ZDONRIGA—=ENERTH DA, grubAd 7" =2 »"no_ktext_repli”
7 — MNEEZZ OV AR — M 2N T D720 ERT 5 2 &2V AlfE
VG?O

KTEXT_REPLICATIONBEZ Th 256, ZDO/XT7 A—XTHIZ
EVa—Ou— REFH—FNL - FEVa—) - TF A MLV
KM BT =2 OEREGNT 22 LRARETT, 2D/ R
— % 34T DRedHawk Linux 7" L /L K 64bith — %L THEH T,

ZDONRTA—=EBRENTH LA, grubd 7> = > "no_kmod_repli"
BT — MECE Y 2 — VEB R — N ST A7 T 5
ZEHEETT,

HNZCT D E, ZD/F A—=F T —F/VICTHHNUMANT o
VI R—=MERELET, AT A —Z 24 TDORedHawk
Linux”’ L EJL K « B—X )V THEZhE o TWET,



Non-Uniform Memory Access (NUMA)

NUMA_BALANCING_DEFAULT_ENABLED

ZRAM_NUMA

BLK_DEV_RAM_NUMA

FHINZ LT84, NUMANRT v v 737 — MNGIC HEIICE LD
LR ES, ZoRT A=~ TRedHawk Linux 7L EJL k- T —X%
WTIEA E o T ER A,

B LIZHA. 20T A—ZZEMRAMT A 7 12T 5
ETOAEY ZRFEONUMA S — ROHFIZED D Z & HRFET D
AN =R LEBMELET, FEMICOWTITRO 7 7 A L EBR LT
T & : Jusr/sre/linux-*RedHawk*/Documentation/blockdev/zram-
numa.txt

B LIZHA. 20T A—HZZRAMT A 7 \ZB#+ 52T
DAEY EZRHFEONUMA — FRIZED D Z L ERFET D A =
ALERMELET, FHIZOWTIRD 7 7 A NV ESRLTCTFE
U o Jusr/sre/linux-*RedHawk*/Documentation/blockdev/ramdisk-
numa.txt
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11
B —R )V DRERRER KOS

AZEClIRedHawk Linux — R /L OERRE L OWEE T IEICRET 2B m AR L7,

RedHawk 7 — 3 /VidlbootT 4 L' 7 R UNIZIEPNTWET, EBEOI—FRV « 77 A VAR
VY —RBICEEINETH, @BEIIUTORRE 2D 9.

vmlinuz-kernelversion-RedHawk-x.x[-flavor]

kernelversion RedHawk 7 — R /L DR— R & 72 5 (-rel £ 7= 1%-pre7d L 5 7o )RiE
ST REMED B D)Linux — L« Y — R+ a— FORARRNA—Y
EIV G

X.X RedHawkV U — 2D NR—T 5 o« FEB-TH,

flavor DN —F VI L VRSN DBINDO I — R AR Z R ET DA

FarDFR—U—RTT,
VAT ANT = " T BN = F AT ~a— RENFET, TIUIV AT LADOHEARN
TRHBE R EIT T AR VEERI— FOKETT, VAT APEHMELTHA/HP, I —F3/ i3
HAEIVNIZEEVET(ZEAEDZ—Y— - Tul T 0L RAY v T INERA),
1 — RV D IEREIRAERIE LA IR T
o VAT LAETROIMERZERT OO T 2—=2 T - RTRA—H

o FTFUAVDFTNA A RTIANRNLB—XT)L « T2 — LD

T —FVAERR FE TITFRERIE, 12U EO D —FVEBEFER L, FrLWERITEWVHT LW
B —FNVEVERT DA L 720 £,

—RENCIE, BER SN AT =R NVIBFEE DU AT DB T HTF 2 —=F « RTA—=F R
TNRA AR« RTANZEVERENTWET, LoL, FFEDO=—XITH LI —%ERE
BT A0 TFa—=r 7 - NI RA—ZOWNTNNEEER LIEWEES. I —X/L DR
AR D Z & AN ARE T,

F o=z e RTA—ZDOEFEERIN— Ry 2 THEREEE LI-%IE, I—3vOFEHE
BT AA M=), BEBNBLELZRD ET,
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ccur-configZ | L 7= — )V OERR

RedHawk Linux 5 21TV 2D 7L EL k « =R A REENTWET, H—F i
flavor #22FEIZ L D AWVIZKBIENET, UFOT7 LA N—NERINTNET :

generic (no suffix) AGBLAF DY =V v « I—F)b, ZDOH—FVTx bRl S
. wEOBRAENRMEREETRAL L £ 925, NightStar RTY — /L &+
STERT 212 DI E R R EOBEENR AR E L TWET,

trace FL—R « H—F)by ZDH—FMIT =2V w7 « H—F)LD
2REREZ YR — b L. ¥ IZNightStar RTHERE ST — /LD 1 — %
Jbe P L—AEREOT AR — M EARET 57D E D2 —F —THE
ﬁbiﬁ—o

debug TRy T e =)y ZOH—FMEI R —R « T—FVDET
OMEEZ YR — KL, BIZH—F/b s LUL « TRy T OV R—
ML ET, ZOI—FUIRTA NEREST D, £
AT LOREET Ny 7 LEL ) T a—VP—THELET,

BTV EN L - =3, ST DI —FAEROFEME T ERTT DT 7 1 V& FF
STWET, TNLDT 7 A MEIH—F) » Y —Z « Y U —DconfigsT 4 L7 F U OHFIZE
MPILTWET, FLENL L « T—RNDI=ODOMHRT 7 A MILLTFO L ) ITHEESN TV E

g
xR e TI—F)L standard
ML—R& « —3)b trace
FNw T e — )L debug

TLENN e =R NDLD L =T B — RV ERERES KOS 5720, h—x - Y —
A Y ) =D Ef@~cd %17\, ccur-config(8)Y — NV EFEITTALENH Y £,

NOTE

ccur-configArZ U 7 M/— M CEITTIHILERHY 5, L LA
—FNVEBEMTONDHA, VAT RIS T T4 w7 « T—R(T
LAULB)YTH D, ET2ITA RN 72DISPLAYZE RS ZR i STV B LB
HYET,

PATFoF Tk, RedHawk Linux 7.2 h L— R « h—F )L O EZN— A LT HH LT —FR/L
EREET D20 —F « V=R« V=2 LET, K7 74 L0 config”BE7E
ZHBNICIRAONETOT, HETOIMNEN LN LIZEE LTS EIN,

# cd lusr/src/linux-4.1.15RedHawk7.2
# .ccur-config trace

ccur-configix, configs7 « L7 Y WIZH DU AL DR T 7 A NV EIRET HZ &
WED I RE A RSN —RNVIERTHZ LB ARETT, -k name A7 v a idfFiLwn
T LA NR—=DART T D720, -sA TV a3 ideonfigsT 4 L7 b U NIZHER T 7 A VB4R
D7 DIEAT 5 Z ENAEETY, A

# .ccur-config -s -k test debug

1%, RedHawk debugh — R/ N_—2 L7 D test” LA N—ERFEDO I — RV EMHRL L, %
DFEF O % configs/test.configs L TIRIEL £7,
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U — RN DI L OFESE

ccur-configDFE47H, RedHawk Linuxh — /L D% < DRI HRERENS I A X ~ A RT[FER Y
T T A HNERRA H— T 2 —A(GUN)TEIRINET, I —RVAERGUIDO BN DT
m11-1% SR LT IZEV,

[File] A==—»5 [Save| ORI, EREZRF LT a7 LEKT T 57OITERT
DMBERHYET, FEIHHRANTA—ZEEFL TR TH, I—FNVHERT7 7 A V%
WYNCEH T 572012 [Save] ZRIEVIBIRTILENRSH D Z LITEE LTI EE,

TZT7 4 INAERR YT 4 > R 2R TR AR E LB A 7 v a v OEER Y 2 MIZ O
WEOFHMEAZBZ TWETA, 2=—7 72RedHawkDFERE L ) 7L & A AVEREICBEE ¢ 5 %
K DFa—=v T « RTRXA—=FFAR=a2 T NVOELRTHIELEN., F7-. (8Bl —EHK
Lo TWET, BT, NI A= RBRINTZHE, ZORT A =X 2T D ERIIGUIOH]
Y RURICERESNET,

b LA —R » RFA—=BEEFE LI RWEA. -nAd 72 a v &eeur-configiZd§Ed 5 2
L CGUNIERRSINER A,

BiE11-1 & —RAAERRGUI

Elle Optian Help
o @HE | ) E

Opilen 21 |opion [ ]
-ISDN subsystem i‘-UZdIahs GME 2000

~Input OATI Rage 128
: Ereem EATI Radeon
+ Sera dmvers | i-OMatrox 2001400
12 suppart i -Osis video cards
L2 Algorthms i-CIACP Modem Mwave) support |
I?C Hardware Bus support ERCIM Realtime Counter and Interrupt Module Suppor
L 12C Hardware Sensors Chip suppe ;'"DRA‘N drmver (idew T rawn) L]
i Mice - OHangcheck tmer o
P |

i RCIM Realtime Clock and Interrupt Module (RCIM)
-watchdog Cards

i~ Ftape, the floppy fape device drver
L PCMCIA charnacrer i“s .| The Reatime Clocks and Interrupts Module is a custom PCIPRMC board

- manufactured by Cancurent Computer Corp. RCIM boards in adjacent

EIT dw!ces . systems can be cabled together and programmed such that interrupts
-Multimedia devices ) )
[ . . generated in ane RCIM hoard are deliverad synchronousty to all systems.
{ Digital Video Broadcasting Devices The baard is able to handle incoming and outgoing extemal intamups,
7 File sy stems software generared imemupts, and internally generated inmemupts
i~ CD-ROM/DVD Fllesystems from the board's high resalution programm able clocks. Access t board
i~DOSJFAT/NT Fllesystems senvices Is viaiocl's on special devices. For details, see cimid),
E’"P5Wd°ﬂh5'ﬂ5[°m5 | reim_eti(4), reim_pigl#), and rcim_rtc[4), rcim_distrib_intri), and
i-Miscellaneous filesysiems reim_syne_clock(4).
i~ Neowork File Systems
i~ Partition Types

i-Mative Language Suppost

HGraphies support

- Console display driver suppor o
*

Giaan | 5] N
A — RNV DFESE

EOH—FNVEENFEH SN THDENZED LT, vy 7 L~rdMakefileNIZERE Svd
BE, 0 — R UITHETERE “vmlinuz” OBIZEIED I —R L D=2 3 o OSUFH, Bl X e %
g5 “-custom” Mz SNTAFINAT SR ET, #:
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11-4

vmlinuz-3.10.34-rt34-RedHawk-6.5-custom

R 72 B EE X -k name 47> 3 > & ceur-config~EET A Z LICK VAT S Z Ll
RETY, AL b v 7 LUl dMakefileN TREDHAWKFLAVORZE#, & L Cname % /EF L.
FO-kA 7> a vEIMakefileOREICLIVELEINLIETHEIOEE LRV ET, FLD
— R =R VY =N O T — RV EEEET B, B FO N — RNV EBRS T EEX
THZELEEMET AT OICERESAET T A ENEEL 2D T,

NOTES

Concurrent Real-Time X D #2fli &5 7 L eV b - 1 —RVIE,
Concurrent Real-Time2MEH T 272 DI PRI SN TWAEREEEZFF-> T
WET, o T, ROBRFEEZHREL UIWITERA : CUFF7%
L). “trace”, *“-debug”,

H—=FIVHD KT AN e TV 2 — )V EREETDHLIND DA,
ceur-config -cA 7 a VEMEHA LTI, (RETHRRTS K
TAN B2 )LOWE] ¥/ v a v EBBLTIEEY)

—HA—FVERNET T 5L, A—F iy Zmake(l) 2~ ROFBITIC L W ERET D 2
CNFREL 2D £, by T LLdOMakefilelZ W Db DX —4 y R BMEE L ET A,
PUFIHRICEE T

make bzlmage AR RTRY - =R VEBEELET,
make modules H—FNAERN T E SN2 —FRI « T 2 — L EREELET,
make modules_install BIEAERR SN2 — RV T 2 E V2 — DT 4 LT U ~F

Va—VEAL A=V LET, TOT 4 L7 FUDOLFRE. by
7L~ DMakefile CEFR S ND B —FRIIVD/R— 3 > DO ILFHH
bAERENEY, flziX., REDHAWKFLAVOR?2Y “-custom” & L
TEHRINDIGE, BRLELTELDEYV2a— DT 4 L7 FYIX
“/lib/modules/kernelversion-RedHawk-x.x.x-custom” & 729 £,

make install lbootT ¢ L7 ~ U IZB#E S 5 System.map 7 7 A /b & —FEIT I —
FNEA A=V LET,

NOTE

LT —F IV EZRIHERE LA VA =35 720I21%, Makefile
DE—7 > FOETE EFLOIEF CHITESNDOLERDH D 7,

A —F VORI LOREEE v g VOEFIZHON TR, MIL-12 2L T ZEW,



RS A%

=R DI L TR

X11-1 B —F)VOEHRE X UL Y v v a3 DO EH

//7 # cd /usr/src/linux-4.1._15RedHawk7 .2 <\\
# ./ccur-config -k test debug

Configuring version: 4.1.15-rtl17-RedHawk-7.2-test
Cleaning source tree...

Starting graphical configuration tool...

[ BELIE D TH—F AT A — 5 F 0
Configuration complete.

# make bzlmage
# make modules
# make modules_install
# make install

[ # Lo o—FnzEfE75 L Jletclgrub2.ciy & #7% L THEE) |

- J

Y a—)VOIER
%R’?@Concurrent Real-Timefgft DO — b LIIH A Z A« I—F L DWT %5
ABIEDIZLUIEUIERTIA N « BV 2 — L EHEETAHZENDNEL Y 9,

H—=FNVHIC R T AN« BV a2 — VEERETHD, UTOFEBEZHETAMNENRH D F
RN

o FRIDI—FNVIIBEFITHTOI—FRVTHILENH Y T,

. 7U~Z~/l/ V—=ADT 4 L7 h UL, ceur-config&x il L CHRAEFEITH O I —F A HIC
ICHER SN TV DMERDH Y 7,

HUH AL L s —FUW [ H—F)VOREFE) v v a VINTHBLS - TIEZ M L
BINTEHZE, I—FN - V=R T 4 L7 U PBECHEYNIIHER S frecur_configz 4T L
TWVAPMEERRNT EIZERE LTI,

ccur_config~®- cﬁ“7 aslt, A—FN e VY —ADT 4 L7 N Y BREUNHER STV D
TEERIET ATDICHERT LI ENARETT, ZOF T v a VIFETHOI—3 L5 BE)
BHUCHA L, FETHOD =R —ETHY =R - V) =2 LET, FIA N EVa
—VXFETH O —R NV TEORIMEAT D7Dl 2 A LT 5 2 ERAIRETT,

NOTE
ceur_confignd-cA 7> a id, RTIAN - BV a—LEBET S
eI =« V=R« Y ) =% T 5 LT 2L L, #T
LW — RV ERES DRI T & TIEH Y A,

cecur_confign®d-nFd 7 a Uik, WRANT A — 2 AT HALEORWVRICEET 5228
FIRE T, -nf & THERGUNIR R ENT | MO T 2 &~ A ZIXETENEE A,

7L BV FRedHawk 7 — RV ~DEA /0 — K« BV 2 — LV EEET HHIIC OV TE, RO
v varEBRLTIEIN,
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7L BV FRedHawk 1 — RV TEIRJIZ 7 — RE[REZ2E ¥ = — /L DIEZEH)

RedHawk > A 7 LA ~OHREIBINIL, ¥ AT AMTBMDON—RT =7 - 3 br—J ZR{ET
52 ETERSNET, fIT—RN » FTANRNDERPLRVIRY , FrLn—Fo =T -
TNA ZARICY R — R EBINTATDICTAZ L« B—RVEAELLEITH ) £ A,

LUFofTix, RedHawks A7 A-~Comtrol RocketPort> V) 7L« — K « R — ~hZBIL
%9, Comtrol RocketPort® K A /3D Y — AZRedHawk 7 — /L « V— R « Y J —|Z&E N
TWVWET,

RedHawk trace 1 — % /LIS Z OB TEITHDO D —F L L7320 £9,

1. = V=R VU —EfERT D 7=HIZccur-configh F{T L £9, kernelname i
FATFH—F LD ‘uname -’ IZEDHIITHLZ LIZERELTLIEEN

# cd /lib/modules/kernelname/build
# .Iccur-config —c

2. GUIYV s> FUNT, [Device Drivers ->Character Devices->Non-standard serial port
support-> Comtrol RocketPort support] Ofii% “M” (£ =2 —/WIZHEELE T, GUIDK
BHZHOWTIEEE11-22 5 L T< 723V, (Show Name, Show Range, Show Datas~">
a VEBRLTERRLTNET)

3. MRERFL, GUIZKTLET,
BIE11-2 A —XABRGUITY U TIL « B— K - YR — b DB

File Option Help
g’ Il E
| Ogtion [=] | option Mame [ M ¥ [value
| s puons (Uret L.
| |-PCCARD PCMCIA/CaniBus) support L Vintusl terminal (NEW) VT
| Pl Hotplug Suppon | -CySuppart Tor binding and untinding console detvers VT_HW_CONSOLE_EINDING N _ N
{~Execuiable file formats [ Emulasons = ElNon-s1andard seial pot SuppOT SERIAL_NONSTANDARD N Yo
|-Networking 1D OComputane ImeliFen Fus soral suppan (MEW) COMPUTONE H_ _ N
= Device Devers ) omnol Rnc ketPon suppon ROCKETPORT M _ M
1| Genen: L‘.werll?mnms DCyclades async mur support (HEW) CYCLADES H _ _HN
| [Connector - usilied userspace <> kemeispq CDigiboard Inelligent Asyne Suppot (NEW) DIGIEPCA N o_ _ N
[| i Hasmon Tachacicgy:Dovices (4TS DMuxa Irtellic suppost (NEWA MOKA_INTELLIO No_ _ N
| [Pl pot sppos | |-OMoxa Smanio suppart INEW) MOXA_SMARTIO No_ _ N
| [Plug and Play suppon | |-OMulti-Tech multiport card suppert (EXPERIMENTAL) (NEW) 15| N _ _N
| [k devices | |-OMicragate SyncLink card suppert (NEW) SYNCLINK Mo_ _ N
ff [ eE i dencE dibver | -DSynclink Mubipert support (NEW) SYNCLINKMP No_ _ N
| [PATAATAPYMEMRLL suppon | |-OSyneLink GTIAC suppart (NEW) SYNCLINK_GT N _ _ N
| |"3CS! device support | |-OHDLC line disciphne suppon INEW) N_HDLC N . _ N
| [Mutidevics support (RAID and LYY DSpecialix 108 cand sugport (NEW) SPECIALIX N _ _ N
| [FFusion MPT davice: suppar DS pecialix S {and 51} card support (NEW) 5% N _ _ N
| [REEE 1394 (Fiiing support -OSpecialix RIO system support (NEW) RIO N o_ _ N
| [120device support LI | -CStallion multiport sedal support (NEW) STALDAV N w (M
5 ”“;:‘C"Td";g:""" L ElLegary (BSDN PTY suppon LEGACY_PTYS Yoy
= ] i
_PHY device suppon | "~ 1256) Maximum nusber of legacy PTY s use LEGACY_PTY_COUNT 256
Ethemes (10 or 100Mbit) Comitrol RocketPort support (ROCKETPORT)
~Tulip family metwork device support
| Ethermset (1000 Mbsth This driver suppons Comirol RicketPor and Rockethodem PCI boards
| | |-Ethemet (10000 Mbit) These boards provide 2, 4, B 16, or 32 high-speed seral parts o
| | |-Taken Ring devices micdems. For infomation abeut the RocketPor/RocketMadem boands
| Wineless LAN (non-ham rackial and this driver read <fle-Documentationrockel x>,
P wvan imeraces
1 -ISOM subsystem To compile this deiver as a modude, choose M her: the
| |-Telephony Suppon micdide will be called ket
|1 Ir!?‘Hadw,ﬂ.I:i :gﬂﬂt 5 M you want o compile this driver into the kemwl, say Y here. I
| you don't have a Comirol Rioc ketPon/RecketModem card installed, say M.
|| oedal divers
| fem
|| [anchdeg Casds
| | |-Frape, the flappy tape device driver H:
L 13
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ENE

=R DI L TR

4. HLWAI—R - BV 22— VEBRET Hodilmakex EITLET ¢
# make REDHAWKFLAVOR=-trace modules

5. make3& T 925 & i 7)IZRocketPort K5 A N3 R o5 0 £, A
LD [M] drivers/char/rocket.ko
ZLTUTOL a2 —LET:

# mkdir /lib/modules/kernelname/kernel/extras
# cp drivers/char/rocket.ko /lib/modules/kernelname/kernel/extras/

6. ETVa—Eu—R95H7=H, modprobe@)&flio TIEFETZ 7 A VERELET,
# depmod

7. llib/modules/kernelname/build/Documentation/rocket.txt~ 7 - /L'{ZComtrol RocketPort
H— RICBT AR B E EATWET, 785 2 « = MU BERR S AL, @R =~
> F(MAKEDEV(8)¥ & U'modprobe(8)) TH — R A WIHULIFIC F4T & %
letc/rc.modules 7 7 A LV ~EAT D LICE > TRIANITAEBNICE— RERET,

a. letc/modprobe.conf~LLFTDOxTA U7 RAEFHALET :

alias char-major-46 rocket

b. & Lletc/rc.modules” 7 A VR AT A FICIEE LW A IIER T2 LR H Y
FT, TIUIIESE D 7-DIZOXTE5D 7 7 A )b« X=X v a Y ERFOMLENRH Y
FT, TOT 7 ANMIAUILUTEED TLEEN

#1/bin/bash
/sbin/MAKEDEV ttyR
modprobe rocket

T—=F)V « =R < VU —NIZFLE LR R T A NEBIT 562DV Tk, RedHawk s A
7 A _Edlusr/share/doc/ccur/examples/driverz 2 L T 72 &0,

Linux 77 — /L O & SO BRAR RS K ORI O MA Rt 2 Z L3 FIHT&E 5 Y
V= ANELSAFELET, ANBREANDOHIEZA A F—/b Sii-RedHawk 1 — L+ V) —
A eV =D Fy S LI HDHREADMEY 7 A V&Gt Z & T, HIZ, A TFA2 A
A R73Linux Documentation Project=°Linuxtopiaz & 2\ < D3O Linux& £t 4 THIH AIRE T
ER

Linux Kernel in a Nutshell
http://Aww.linuxtopia.org/online_books/linux_kernel/kernel_configuration/index.html
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H—RJL e TRy T

A IRedHawk Linux2MERET A —F /L « TROX L IRLT Ty va « XU T D720
WV — U OWTCEBH L £,

B

T — NV DOFFERIT R o 7 O¥REDMEYELinuxDkgdb/kdb 1 — %L « TR a2 LT
RedHawk Linux7 /3> 7" « 51— L Gk S 41, BN Concurrent Real-TimedLIRHERE © & £ 41
\iﬁ—o

YR Zokexec-tools2—F 4 UT 413, VAT AL« VT v va « BUoTOEREYR—
5 kexec~~— A dvmcore kdump Z #fit L =9, Concurrent Real-Time23 5k L 7=crash(8)=~—7
4 VT qldvmeoreZ 7 v a « 77 A NVEB X UOBHEF OV AT A& T Dzt s
F7,

NOTE

AN TIEAT 5 A= YER 2o kexec-tools=—F 1 U 7 1 IZARM64 T —
XTI/ F X TRV FR—FEINERA, 1ODOFIHNNRETHOL T A
RN 5 7= O /T RE 22 crash Y — L T4, %R [EfFH v =2
T LOENT) AZHRLTT IV,

kgdb/kdb 1 —F)b « TRy HIETOT—F T 7 F v &2V R — L
FI0, W7 T EREIZARMGAT — %7 7 F ¥ TIEP AR — F &
nNEEA,

VMcoreZEkA X b

kdumpH R — F AHERR S AL SN T2HA. vmeoreZ T v =« 7 7 A JVIZEL T OEH O
TN TERSNET

o 77\—2\‘11/'/\0:“)&0

o sysctl(1)DOkdumpFAA X hDOIDIZHE LTz, #%iko> [Sysctl(l) KdumpAd 7> = ]
HEZHRLTFEW,

e /proc/sys/kernel/sysrqA3g&iE & 4v, Alt-Sysrg-c3F¥—AR— Kb A ST,
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e /proc/sys/kernel/sysrqA3g&iE 4L, AT D3~ RRET SN,
# echo c > /proc/sysrqg-trigger
e kdumpz~ Ra3kgdb/kdb 1 —F)L « TN - TP M bEITENTE,
NOTE

H—)b s TR FIIADEESICETDT T 7 v 7 E Gy
AT A EOMOEIEEN TRTEZOT, IRLTT T T 4 HL 3y
— LB FEFITKDBIZAA D & LARAWVWTFEY,

MZ T, I—F « TNy FFHRIEUSBF—AR— FE2HFR—FLTW
FHA, 2FV, =N TR EHHT DEE1IPS2F% —HR—
RERIZT VTN s aryy—ABROERNRA R E D £97,

vmlinuxzx—2a Y 2 b « 77 L )VORTE

vmeoreDkdump” 7 A A DEREN T AT ANF Y PF b« h—F VT 7— bk L.
vmeoreZ T v a7 7 A NVEMRNTT A72olzvmlinux X — A U A K« 7 7 A JLAcrash T
BEICRD720, vmlinux 7 7 A L~D Y 7k« 7 DR EZIZFN 2 vmeore 7 7 A L3 H
B5FA4L7 R ~Dat—D b L0nEHEELET,

il
# cd /var/crash/127.0.0.1-2014.12.11-10:28:57
ZFLT, R—LVARAN Ty A NEZDT LT M) ~ab—:
# cp /var/vmlinux/vmlinux-"uname -r~ vmlinux

H LI, FRINEZYRT A TFTERRNDOTHIUL, F—2U Rk T A NL~DY T
ke Vv EER

# In -s /var/vmlinux/vmlinux-"uname -r~ vmlinux

VMcore Kdumpt&ak

12-2

TI7HNET, New 7 3o 7 T v v 2 RICHEB LI —3 O
crashkernel GRUBA 7> 2 VM MEE 728415, RedHawk Linux?®kdump — /v gt
75 4 V2 b VlvarlcrashLl FizvmeoreZ 7 v o« 77 A VEAERT D L ) Ik ST
%9, crashkernel GRUB# 73 a v D#ftfEfIIcrashkernel=128M@64M & 72 ) £ 9,

LUFD =y FOWTNETZIIM T %2 FE79 2 FCHAERE L 7= 5 — %L Okdumptpk ok
He A R4 2 HERWRETT -

# systemctl -1 status kdump.service
# kdumpctl status



=R e TNy F

BEE o>vmeore Kdumpt& k2358 E D AT AR L ORI THETH D —, 220DV AT ARk
T 7 ANBLOVAT DEHENT 7 4V MEEDEE D AR/ systemd kdump.service
NIEFELET :

e /etc/sysconfig/kdump > 7 A /v

AHERL 7 7 A Lidkexec kdump — K OVERTE DR & HIHIT D EE 2 7e BB A E A TVE
ﬁ—o

KDUMP_KERNELVERZ 4. kexec# 5173 %vmcore kdump~” 7 A V&S % B —%
N T 2T DIHEAT 2 Z ENEHETT . 7 7 4/ h TKDUMP_KERNELVERZ %
D3 FHiEecur-kernel-kdump RPM®D A > Ak —/LH1iZRedHawk Linux?®kdump s — /L
ICRESINET, ZOEBEOERILEFIIMLETIERWVET TTN, IAX L BN
kdump 7 — % VE DML Okdump iy — R L Z 5 L T2 WG B IIARE K 2 L H 5 5 FNAfFET
KR

KDUMP_COMMANDLINE_APPENDZ#%1%, kdump# — /L % kexec SZA TR fE 9~ 518
MOGRUBA 7' a v & EHET, BHEINODF T a IFaED T AT JMTHEH S
DI TT AR, kdumph — RV D EFTTRIEDN & 2 58 I ITAEROEERGRUBA 7'~
2 OBMEITHIRT 25 S TG TT,

e /etc/kdump.conf” 7 1 /b

ARERL 7 7 A iZkdump s — RV EAE T 5 72 D Okk % Tekexec EATH DB & & E
T, T OO IEkdumpt— B AIZ LY ARk S Av7zinitramfs 7 7 A LRSI S AU E
9, kdump.conf(5)Dman~\— VIIAMER 7 7 A MZBEHT HERDEREZ AL TNET,

a—R D=k« 77 AT AT ANIZvmeore kdump T 7 A L EAERT Dm0 DT A
T LEWRT D% A K7 7 ANVNICHERR2OOME ATV a U IMFELET

- path /var/crash

vmeore” 7 A /ViL Tpathy 74 L7 hU FOHTTF 4 L7 MUICAERSNET, 77
AV RT, e 220N A b - T I T TharlerashT + L7 kU (Xl
HEInEd, BFIFIIOEEERTILETIHY A, LLERBG, FHELE

lpath] OAEIFZNL— b (/] 77 AN ATLARNICHHT A L7 b U ETHHLERDY
£,

core_collector makedumpfile -1 --message-level 1 -d 31

Z OfTIXEEEOvmeore kdump” 7 A NV E AT D7 OIS a2~ REER L
3, T 74/ T, makedumpfile(8)—7 ¢ U T 1 Blzo[EffE(-1)TH 7« L
L31(-d 3l)dvmeore” 7 A L EART BT DI I ET,

makedumpfile(8)®man~2—i%core_collectorf: LS TICHEE W BE/a ik~ 72
FTva kB LTHET,

Ko7 Loybidvmeore 7 7 A MIZE ENRWR—UOEREHIETADT, 7oA
NWEERT DI OICME L DA RERM AL E T, Fo 7 - LU E3LE
vmeore 7 7 A A BER ENHRHIATT Db REN—VOBERERITLET, 1
boT, o7 - LYULfEOIZvmeore 7 7 A MZETOYWISR— R ELE T, o2—
P —ZEOR—VERET DLENH D7 — AT, crash(@FTHIZZ NG DA—
CERABTEDIIE T LLOBME SN DMERH D T,
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MakedumpfilelZ £k & Bvmeore 7 7 A LD P A X &b T 1= DI EF S =350
JEAER 2 (1zo(- 1), snappy(-p), zlib(-c)) &R — h LET, H DV E, vmeore”7 7 A /L
TELFEA(-E) CAEMT 2N ATEETT, L LAan s, ELFEANMER Sh 254,

JEMEIXAFIRETY, RedHawk Linux 7.000crash—7 « U7 (1%, 7 7 A /L& AN fig
9 5 B  JEME Shufzvmeore 7 7 A )V & EHETTDHEREN H Y Z L ICHEE L TTS
AN

e systemctl®OFIH

vmeore kdump~ 7 A VO E ERITEIE LIZWEE, RO~y REFETT L HNA
HECY :

# systemctl disable kdump.service
# systemctl stop kdump.service

#Bickdump—E A EHERNC LEEWEEIIROa~ 2 REFEITL TR

# systemctl enable kdump.service
# systemctl start kdump.service

kdump#& Rk o E Bt

letc/sysconfig/kdump & 7= id/etc/kdump.confi e E D &6 0 EETET 856, IRITH
20 9 DkdumpA S MIEF L THT LOWERGE & B R S 5 72 O ICkdumph— B 2 O F AL B A3
MEEL 22 9, kdumptlik s R ET DDV AT AR FHERST A EIIU Toa<v R
EFEATTH2OEL LR AEETT, B U728 LWHEUIC N $ 2 0 & 5 02 % 3 SITHIET
T&E 5 LI BIICIE T B Chdump ¥ — B 2 2 FlRENT 5 2 & LHER L £,

20D IEDNT LD ThdumptEpl 2 2T 2 8 FRE T

# touch /etc/kdump.conf
# systemctl restart kdump.service

E =g

# touch /etc/kdump.conf
# kdumpctl restart

HEROMBICHEE LIZGE, &4 0FEEETRZ2HNB L= —FRER7IIELET,
LT D200 a~<y RIZBEOKIuMpEZIZBIT 5 27— % AEREBUFT A 7-DIEHT 5
ZEMRFRETT

# systemctl -1 status kdump.service
# kdumpctl status
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NOTE

RedHawk Linux/7 — /L 2SENE L 72 Rl Zsystemcetl 3 & Okdumpcetl =2 <
YRICKOVHNENDUTOA vy E— VI3 ER L TR EE A,

cat: /sys/kernel/security/securelevel: No such file or
directory

scp VMcoreZ: sRO#ERK

0—HNDN—h « 77 AT AT A EdOvmeore kdumpZ 7 A L E AT BHRDVIZY T—
k- 27 AlZvmeore kdumpZ 7 A VEAERLT DX 27 « 2 —(scp)EZFIHT D ENATHE
T,

NOTE

CentOS™kexec-tools—7 ¢ U7 (1%, NFS/L— | « XR—ZX « 77 A
N AT NTEB LIZY AT A TIIBEZ OMEZ Y R—F LEEA

UUTFOFETY T— b Tsep kdumpZ (T2 720DV AT AERHERLET !
e UE— hkdumpH—s3— -+ 27 A Tsshdh—E 2% HF%E L, ssh&scpZ i Lizroot

Ou s A EHFAILTT I, FEfiZ 2V Tidsshd(8)F L Usshd_config(8)man~<—
CESBMLUTFI,

e Jetc/kdump.conf7 7 A L EFRE L, KOBEHZEELTFEW

1. sshOf7Za A b7 U P LIROBEIZAEELTFS W
ssh root@ip_address

ip_addressii—/N— + VAT ADIPT FLAICTHLERDH Y £3, # :
ssh root@192.168.1.10
NOTE

kdump¥—/ 83— « AT LD T U RALHETIE AR S EBEOIPT R LA
EHEATILENRHY ET,

2. core_collector{T % #ftE L -F4 7" 3 & makedumpfiled 7> 3 BN L TR &
W, -FA 7L a3 lidsep vmeore DA IZkexec-tools——7 ¢ U 7 ¢ 8L EEE LT
WET, -FF 7> a UERMEH LSS, ARk S 7zvmeore D4 FRITkdumpH— 8
— « A7 A ETvmeceoreflat: 72 ¥ £9°, RedHawk Linux 7.x?crash=~—7 ¢ U 7
A X Dvmeore 7 +—~ v N & FA CTHEITT 2 FEAARE T,

151 -
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core_collector makedumpfile -F -1 -messagelevel 1 -d 31

NOTE

kdumpH—/3— « X7 A% RedHawk Linux 7.XX— A D v A7 AT
52 & EHERE L E9, RedHawk Linux 7.x00crasht—7 ¢ U 7 ¢ 720}
DEME S 7ovmeore 7 +—~ > M EFIA THNT T 28N H Y £7,
kdump#—/3— « & 25 A & L CRedHawk Linux® v v~— 3 %
5 MERH DG, Eit-1 1zoEfMEA 72 3 ikt L C-E ELFFEE
#EOmakedumpfiled 7Y a VICEEHZ TR SV,

e UE—F I —ER: AT A~Dsshlscp7 7 B ATREIND /XA T — KB AREDroot
A—PF—ZRELTFSV

# kdumpctl propagate

FRa~r REFER, 2T —FRo7a P MELTYE— K « —_— -« T ZFAIZ
Ny TEHILETEHTHRLTTEIN, 4 :

# ssh -1 /root/._ssh/kdump_id_rsa root@kdumpserver
e vmcore kdumpf& ik & Fa% E T 5 7= OICkdump P —E R ZFREI L C F &
# kdumpctl restart
EJ S
# systemctl restart kdump.service

vmeoreA A — T DRIFIZEKREN . v — AL Ovmlinux ™~ 7 A /v (/var/vml inux/vml inux-
“uname -r)& U E— b - VAT ADOvmeoref A —VNEFEETDHT 4 L7 MJIcay—15
CLIFERRTHLFICHELTIEL,

NFS VMcore4E R DR

02— NDN— |« T 7 AT AT AlZvmeore kdump S W3 EERKT A Vi, UE— b
kdumot—/8— « 27 A LIZHHNFSY T b I T 7 A /LT AT AlZvmeore kdump ™~ 7
ANEAERLT D FNFTRET T,

NOTE

CentOS®kexec-tools~—7 ¢ U7 (1%, NFS/L— | « XR—ZX « 75 A
N AT N TEE LIZY AT A TIIBEZ OMEZ Y R—F LEEA

UUFDHEZY E— FTNFSkdump AT 5 72O DU AT LaEREM L ET ¢

o UE—FNFSH—R—IZBFRHLDV AT LEZNFSYY L LT E—F - 77 AL R
TAEFAFGEE LTFIW
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- UE—] - VAT ADletclexports~Dx 2 U ZBMLTL ZE W,

- ROavwr REFETLTRFIN:

# systemctl restart nfs

- HLWIT ANV AT AR T FENTNWD UE— INFSTHIHAREETH D Z &
ZRERT B 7= ® i /usrisbinfexportfs #EfT L TR &,

FEHNZ DV Tidexports(5)3 L Uexportfs(8)dman<— 2 S L TF &\,

o — v Dletclfstab” 7 A L~z b U ZBM L, vmeoref A — Y ERIFELIZWY £ —
he Z7ANVATEENFSY YV b0 —ALD~T b T 4L 7 N EERLT
Taw,

letclfstabd =2 b VIE T U ARALHFTIEIR LS ==« Y XT LDOEEDIPT F L A%l
M 28ENHY £, H:

192.168.1.3:/kdumps /server/kdumps nfs
rw,rsize=8192,wsize=8192,timeo=10,retrans=5 0 0

TNMNELLSBEEEL TS Z L2HERT L1012 T— MNFST7 7 A VY AT A& FET
<~ FLTFREW, f:

# mount /server/kdumps
# /bin/df

T ANERE LY — =« VAT LADIPT RLALT A L7 NI EEDHZDITT 7
A NDEZBEAHEONFSITEEFE L TR, f :

nfs 192.168.1.3:/kdumps

letc/kdump.confopathf AL, FHTL2VE—b - VAT ADNFSv U FSh
HOUEDOTDOT 4 L7 b EFET D LITEELTRFEY, #l2iE, pathfEn7 7 +
Ju b ivarlcrash 23 gk oGl & 9 54856 . crash vmcore 7 7 A WiEH—3— « 27 A
dlkdumps/ivar/crash7 1 L7 M U NIZEDNE T,

WO ERHIEB N Okdumpcetl £ 72 idsystemctl 2~ > R&RITT LRI —"— - ¥ 2T
AETZoxGE e BerashT 4 L7 MY BAERTARLERH Y 7, HlE, -
— VAT AIZBWTroot RO a v RERITLET :

# mkdir -p /kdump/var/crash

NFS~ D hENTZT 7 AV AT LZEJrLTvmeore 7 7 A L ODARAFEZ BT 5 72012
kdump—bEZXZHEALTTFIW .

# kdumpctl restart
E

# systemctl restart kdump.service

vmeoreAf A — Y DELFIZEINE, v — A /rOvmlinux ™ 7 A JL(/var/vml inux/vml inux-
“uname -r)& U E— b - VAT ADOvmeoref A —VNEFEETDHT 4 L7 MJIcayr—15
CLERRTHLIFITHEL TSI,
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Sysctl(l) KdumpZ 7+ g v

sysctl.conf(5) DAL 7 7 A sLlete/sysctl.confz /i L CTHEE T2 = L A3 ATAEZ2kdump vmcore 7
T v ¥ 2 PRI R L TV DR 2 IR T RE 7R T — R VR T A= 3 H ) £,

fetcl/sysctl.conf”? 7 A AVNOZ 2 b ZBMETIFERT H5E, VAT A HRE) E 7213
WDa~y Re AT LH0ERHY 3 ¢

# systemctl restart systemd-sysctl

kdumpDZEh 2 285 5 72 DIZLL F D /3T X — & % [etc/sysctl.conf 7 7 A JWAEREIZIEMT
LENARTT :

kernel .kexec_boot_cpu = 1

kdump 1 — V& EEIT 5 729127 — FCPU(CPU 0) Dl FH &2 8RB L £ 9, —#iD T A
7 AECPUOT L2vkdump i — R AR IEFIZEEE) L 8 A,

kernel _panic_on_oops = 1

F—F b DoopsA X2 R ARFAE LA ICkdump a2 iR L E T,
vm.panic_on_oom = 1

AE U ANBORBAFEAE L7556 1 kdump 27556 L £ 37,
kernel _.unknown_nmi_panic = 1

ARIAZRNMIZSFEA F T2 IENMIZR & R S Lz G IckdumpZ2 3538 L7, FEIIZ DV
i%fﬁ[Nwﬁi/%%/7J%3%LTTéw

kernel .panic_on_io_nmi = 1
=NV NI0T T —|ZEE T ANMIZZAE L7256 ICkdumpZ 558 L £ 7,
kernel .panic_on_unrecovered_nmi = 1

1= Z/W\JETT?EE@/\ YT 4IECCAEY « =7 —D X 5 RBEAMOE AR A REZR
NMIELAZIZE# L7255 ICkdump & 3556 L £ 77,

crashZF|H L= & 7 DT
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RedHawk Linux?®crash=—> ¢ U 7 ¢ {Z/usr/ccur/bin/crashiZElE STV EJ, vmeore
7-1%RedHawk Linux7 — /L Z i H L CTW B EMER O S 25 L Z T 5348 1dcrashd Z o~
—VarvEFHTHI L EHELRELET,

crashizZ o7 « 77 AN EETITEWER D A F A ECETTHZ L NAIEETT, crash=
<~ NI, BREDI—F) « T VAT AR SHEEITOHAa~vr Re—fHilica7n
TR, V=R a—RTRUTN, Tar—~y NELI— R L BEOFR, KRR
Y o T—H, VT HRIVANDE U TEDH =RV« AZ T « Ny J « hL—RAD L)
&ﬁ = AT Y — TR SN E T, Bl Hgdba~r RIZANTLHZ &b
BECTTA, ETTH-0ICMAAENZgdb 7 T v v a « BV a— L~ FEEICESNET,
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BT e T 7 A IVORNT

vmecore¥ 7« 7 7 A )V L Terashz F473 51201%, D7 CTH2o05 BN nE L) £
g

o F—x/tnamelist LFHINDE I —F) « T2 b - T 7 A ILEFR,
o XU TT77A/MiTvmcoreZx a4 LET,

H—FI)L « R=y 7 O, LT TRT L 9 IZcrashZ O LES, BIEIHMEE DIER T2
b2 Z L AFTRE T, -

# cd /var/crash/127.0.0.1-2014.12.11-10:28:57
# Is

vmcore vmcore-dmesg-incomplete.txt

# In -s /var/vmlinux/vmlinux-"uname -r- vmlinux
# /usr/ccur/bin/crash vmlinux vmcore

KERNEL: vmlinux

DUMPFILE: vmcore [PARTIAL DUMP]
CPUS: 8
DATE: Thu Dec 11 10:28:47 2014
UPTIME: 00:06:32
LOAD AVERAGE: 1.32, 0.91, 0.44
TASKS: 175
NODENAME: ihawk
RELEASE: 3.16.7-RedHawk-7.0-trace
VERSION: #1 SMP PREEMPT Sun Nov 30 20:30:19 EST 2014
MACHINE: x86_64 (2199 Mhz)
MEMORY: 8 GB
PANIC: "Oops: 0002 [#1] PREEMPT SMP ' (check log for details)
PID: 14527
COMMAND: *"‘echo™
TASK: FFFF8800ce6c5730 [THREAD_INFO: fFFF8800ca4f8000]
CPU: 1
STATE: TASK_RUNNING (PANIC)
crash>

DUMPFILEfT®PARTIAL DUMPIL, Rk Ev7zvmecore” 7 A Wi H_—V DR EDOIE % 7
4V Z T 7z izmakedumpfile -d4 7> a U MER SN Z L 2R L TVWAHEICHEE L
TF&EWV, YW TIEEBRD T'VMceore Kdumphpk | 022—CHEZZBRLTF &,
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FATH VAT L OFFYT

FEITH DT AT A ETerash# 3795728, 5l LTHEELET, crashifvmlinux~” 7
ANERBL, AFY - 4 A= L LT/devimem%BI& £ :

# /usr/ccur/bin/crash

KERNEL :
DUMPFILE:
CPUS:
DATE:
UPTIME:
LOAD AVERAGE:
TASKS:
NODENAME :
RELEASE:
VERSION:
MACHINE:
MEMORY :
PID:
COMMAND:
TASK:
CPU:
STATE:

crash>

~IVTDOAFE

crashoA4 74 -

LTTF&EW,

/boot/vmlinux-3.16.7-RedHawk-7_.0-trace
/dev/mem

8

Thu Dec 11 10:37:04 2014

00:07:24

1.08, 0.89, 0.46

170

i1hawk

3.16.7-RedHawk-7.0-trace

#1 SMP PREEMPT Sun Nov 30 20:30:19 EST 2014
x86_64 (2200 Mhz)

8 GB

4550

“crash”

TFFF8800caaf26c0 [THREAD_INFO: FFFF8800cde38000]
2

TASK_RUNNING (ACTIVE)

AT AT OBYE S LR TR

crashzt~> RO U A F%&FRT 521 lerash>] 7127 hThelpE/-i3? 42 E LT
TEW, ZDtk,

FEDa~y MZET 2~ VT E RS 72 9iZhelp command % $57E

FIRAFEERAT v a v & TE—EERRT DV THIEZ R RT DI

Jusr/ccur/bin/crash -hZ#5E L TTF &,

cd CHREESNTZa~y RICET ALY - R=VERAIIVAT A - 7T R T

fusr/ccur/bin/crash -h cmdZ$5E LT F &V,

TFaVY,
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T—=FN s TN A

kgdb/kdb

IEHERY 2 Linux — LT 3 > Fkgdb/kdbix, 7L BV hRedHawk “debug” 7 — %L THZH
Lo TVET,

kdbT Ry HiL, 7u 7T LB\ H—F « AF Y ZRFEIICHE, I—3V - AX v 7D L
— ANy BB =S T TV I—F s 3= R T L= R A U bD
BWE, VYA ONEEZRER I OMEET S Z EXAEETY, kdbiZ—H=2—F —Lv 2T
LEHELD L LA —RNVEHBEN T — 3V OREEZ R E LD TEET 2 FT 4 AW
LLET,

kdbiZRedHawkT /X v 7"« B — R JUZHAIAENTWOETN, T 740 FTIEAEDT /> T
FHA, 7= FMFRCHBINIZKdb Z AT BT, UFO—3va~<wr 747y a o
1% letc/grub2.cfgNdT Ny 7« I—FNMAT~BIML TEDO I —F L EFREH L T S
AN

kgdboc=ttyS0, 115200 /dev/ttyS0n =y Y — L ThHHEE
kgdboc=kbd PCHEMEN = Y =L ThDHHE

kdblFEE D IETEMANCHER S ELERIRETT

echo g > /proc/sysrg-trigger T Ta T IV RAT DERA D= AN
Da<wy R = AgF—%E#kH

NOTE

H—)b « TRy FIIADEESICRETDT T 7 v 7 HEE Gy
AT A EOMOEIEFN TS EZOT, IRLTT T T 4 hL 3y
— B FEFITKDBIZAA D & LARWVWTFEY,

MZ T, I—F « TNy FFHRIEUSBF—R— FE2HFR—FLTW
FHA, 2FV, =N TR B EHHT DEE1IPS2F% —HR—
REIZT VTN s ary ) —ABROERNRA R E Y £97,

KdbiZZD F U H— « B—EADTZOD VAT KR A = X L(sysrq) &= iEH L E7, Flx

X, BRELO AT AZCOMIMEZ Hiv, COMINZED Yy Y — L THDHIREDF —IF
e PR Ctelnet CEERE SN T WD EIRET D &, VAT A ETUTFTOLIICANTHHE
TZDF— -« —F A IkdbEEE L7 :

Ctrl-]
send break

g

ZUE, Crl ¥ — A EEMelnetE 2~ K - F— FIZ LT, £Z~send break=~ >
R3breakgefi A telnetlZ ik M5 S ¥ E 3, T D%, BHE DASCILFYEEE LET, breakd#
HE IR gERPLIN)IZCOMLZ FFD v AT A& KADIZEA ST,
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NMIE] D 3A %

H LPCHENBFRHELD VAT LD Y —LThHEE. Breakd— D A (F:1T To)iTi
DT BN TS AT AZkdbIZRBASEET,

—Hkdblz A% &, FRBRW OO EMza~y RERDITLENAREL 2D £ ¢

pc BETOXAY OWEEUTTERLET

btc LETHOCPUDAZ v 7 « hL—ANRNy 7 2R RLET
bta BTDEAT DAY T « NL—ANy 7 ERRLET
btp 1 TIDRIDOH AT DAZ 7 « hL—ANRNy 72K LET
help LTokdba~y KEERLET

bp pw_wait pw_ waito7 RLAZT L—2RA v Ma#iT £

bc 0 TL—27 KA NOEWELET

g kdbz# 7T LET

RedHawk Linux Ti. 3843 2 4NMI (Non-maskable Interrupt)id SFA7E 7213 FHID NSy T
T NMIZ S| &l 22 o~V —R— FEOFETFT AL ADAT—H X « v hEHREK
LTWBE, NMINY RINBNMIZSEEZ L TNWDIAT—F A& T3, 2% BT 7=
BAENMNTI L 720 £, NMINY RIBED L D TS, AR HHENTE RN
HliE. TONMUTAHTHHEESLET,

NMITV 4 v F Ry ZIEZFD L D7 AT —F ZA&RFUL Lan =, ZOED AT L 72
DEF, ZHULY AT A FICEET D ATREMED & 5 W 72 ANMIR Z 12 OWT b Rl & 7
Dij_‘o

o T, BRERFLOVATABNMIRY V& Fo TR TNEHEH LIZWEgEE, NMIY £ v
F Ry ZE2FELETIZHNENRH Y Z L TARIINMIDIELE LIZRFICE DV AT K=y 712
SHDLMRTIEANWZ L AR THMNENH D £9, Zivdletc/grub2.cfgicdh b 1 —x 0 -
< F{TIZnmi_watchdog=nopanict 7' g V2B A2 HE CTHRIET D Z N AlRE & 7
nET,

H—FJb - A= RITCnmi_dumpd 73 a v b 12T 554, RAANMUIT—FL - 7
Fyva AT AENET, THIFZFORICYV AT A0 HBFEE 21TV ET,

NMIV o F Ry 7

12-12

RedHawkiZT /X v 7« 1=V EZBRL ETDOI—F/LVTNMIT v F Ry T RERh L 725 T
WET, NMIT + v F Ry ZREFED L 2> TWDEDIL, FRREETH S &L THCPU
TR0 EICIR ONMIEI D JAARZ AR L CLE D 72T, 25 0E Y iAZZRedHawk D
BREET D ENI D AL —L FEEREZ I E T A 40272 0 37,

BnT, TR T e H—F)UE, VAT AR T THERET ) r—v a4
HAEEDT Ny JHARE L T 5 7= IZRedHawk D U 7 /L& A NEN Y 5A IS — )L RESRE D |51
EHFALTWET, ZOF—ATONMIY + v F Ry Z1EEIV AL A CPU L TRFFM 7 v >
TINDYN—F 2y T o 7E(ETRHLT 7V —a OWHCPULTa L THF A b -
AL v FNEEMBE LR Y T, e 2y 7y 7O BB T 5720IER SN ET,

NMIY =+ v F K 7%, nmi_watchdog=0%7zixnmi_watchdog=panic /1 —%*/ + =< K
AT arv i LTT Ny T « =B THIHNCT 52 L AARETT
(letcigrub2.cfgafREL EbL LD F T a v a2 Ty« B—F D<= FITIBEML
THREW),



=R e TNy F

nmi_watchdog=0+4~7"< = VIENMIY v F Ry Z a5 1k UCRAET 2 RHINMIZ JEH X &
F92, —Jinmi_watchdog=panic* 7 a L 3%AET UMM 5 RHNMITEH & AT L& /%
=y ZIZLET,
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13
Pluggable Authentication Modules (PAM)

ARETIE, 77V r—va rpna—Y —GEREER 2T 5 aRetto b 5w 714 77 U
Zil U CIEM SN D L4 L YRR F— A 2 29 ZPAMBERBIC DWW TEBA L 97,

PAM(Pluggable Authentication Modules)iZ, F8FE7" v 777 ADF 2 /R A L& LB L H T
7A£ﬁﬁﬂmﬁf)/~ %ﬁ%%ﬂ#é%&f#ﬂ%m%ﬁwf\%&77%»@%%
LRV T T TANEY a— VEBR I D FIEEGIEL T,

FoEDa—PF— 13T O T 7 A VTN D VBT H Y TR A, BiEESLELTH T T
LzErpm@) & o TA VA M=V T 5K, BHO/NAY— RFRiEE2 T OMEOH LEE % H
FENATVET, LOLARRS, #lkah A F <A A LTEWEEAICIE., ¥R T 71 L & FifE
THMERH Y T,

PAME Y =2 —/b

PAMIEHE CER SN HAFEFDOEY 2 —VBFELET
auth EERORFE, BEICLV ANRAT—=FDERBLOF vy, 71—
T A=y 7O L9 7 TREZE (Credential) ] O E &AL
F7,
account FREDTF A SN TWA Z L 2 MR T AT T =y 7 LET(TH

7Y NBEHIREN IR, ZOESTa—F—Ra s (v
FAIEN TS, ZDfh),

password NAT — REFRETHEDIHEHLET,
session —H. :L*—#L NEOT T NeHT 22 &EOFAINRIES L
RN ko —Y—Dr—A T4 FUDTT b

HL< i%~/1/1‘/7?<75:ﬂ)ﬂ7 T DAL ET,

BEOEY 2—APERENLT2D, ZLHDEY 2 —/LITH 77‘%2&5 LSERETTY, il
ili\ rIOgin lij\_ﬁ/}\fcﬁ < TH2oDF uiEji/i(rhOSts i uEﬂEJZyJ L7 i%l‘f’d}’%§$‘[ﬁ—é D
W+ THY ., b LENNKRMLIZIGEILEDRIERE D/SA Y — iR uE#ﬁi’)I}’Li?‘)%‘:ﬁ)ﬂ

LET,

FHLOVEY 2 —/LFNDTHIBMT 5 2 ENAEET, PAMEEI#T 7'V 7 —3 3 VIEZE DI
ITNEFAESED Z ENFRETT,
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P—E X

PAMZEAT K2~ D7 07T MITREHD [—E 2] AHEEHRLE T, logins' s
FAFIY—ER - XA F&login LEFKL, ftpdid— R - XA TEMtp EEHLET, —
WBENZY—ER « XA TSIV —EANT 7 BATHEDIFIHIND T 07T ADOLFT,

(b LZENBREZRBZGAT)Y— 22T 707 v 77 MIFIH S EE A,

B—)b « X—X « T 7 & Xl

RedHawk Linux® = —/L « _X—2 « 7 7 & ZHIENIPAM Z > TIEIT SN ET, m—/b » N—
A o T 7% A A F— A TiE, capability.conf(5) 7 7 A APNIZ—# O 1 — L (& E) Z 5 E
LET, m—dfGR%Linuxs — e ) 7 4 —XE LTERINET, BUEORTOHFRZ
Linux—/Xt U 7 ¢ IZ/usrfinclude/linux/capability.h 1 —x L « ~v X « 77 A )LDHF | F
721¥_cap_names[]CFEANOEHIZ LY AD Z ENFEETT, TN HIEFRCTHIZFEL
<HHEhTHET,

—Hr—VEERTDIHEENTZOROE—NLDr—E) T D1 LTHEHAERD &N
DIRTIE, B—=/VEMBADLOIMEMLEY, 2oL S ICHiCERSNIr—/E, U
HICERSNcu =Dy — ") 7 4 2k LES, ZOBEOHITRESh THET,

72 E HIZ DV TliZcapability.conf(B) Oman<— T & &M L TF I,

—H&EZEZE L2 H,. Fhicapability.conf(5)7 7 A WNDZ—H —F 1T 7L — 7 ~%|
DY THRET, 22— —iF, FHEDOT AT LDu S A L CHEMRa—P— & —F§ HHEnE
Linuxt—¥—onr 74 4 TF, J—7F BIEOVAT ATERZBESNLTWDLER RV
— 7L — T AIEAELinux 7 )L — T AT T,

letclpam.dic b7 7 A MiE, 22— =R AT A~B T A T 57oOIEH]T 52 LR
BERY—E RIS LET, 2N BD T 7 A /Lidpam_capabilityt > 3 9 AT
(pam_capabilityz v v 2 U A47E P —E R « 77 A L~BNTB60F 6] £ 9 TH
W) EOTERINDLLENH Y £9, 1 : letc/pam.d/login (F 7= id/etc/pam.d/remote) ~
7A ML, telnetz T L TOR T A L2 NA—FHDICBVMEM T, b La—PF—2NEES
NTWRW—EREHN AT A~ 7 A T 2846, Feller—_e ) 7 1 OFEY YT
TN ER A,

NOTE: & L7 — v U7 BRI D%E. letc/pam.d/su” 7 1 V1%, su -l nobody
daemon® X 9 ZRMEONM Ladnobody =2 —H—Zxt LT — U 7 4 O—EIZT %
daemon ~5-x ., FEOH L2 —HF—noIERn7r— "I 7 i3z o2z &
EERIITOEX 2V T HEE LTEEINDILERHD £7°,

UTFoOAT a0, letc/lpam.dd 7 7 A LiZpam_capability v 3 a AT MR T 5 B C

RETDZENAHETY :
conf=conf_file W7 7 ANVOEHRERELET, bLIOAT v a UBREESN
RS, BEUE DB HTId/etc/security/capability.conf& 72 0 %
j‘(}
debug syslogz N LT Ny FEREa X 7 LET, T3y ZiERIT

syslog authprivy 7 2 IZiegk S E 3, @, Zov JiEHIT
Ivarflog/secure” 7 A MZED LN FET,
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LLFofiL, letc/pam.d/login~t% v ¥ = » 4708 FH L T\WE§, /etc/pam.d/remote
DIFIET DB IEENOER HITVET,

1

telnet()Z M LTI AT AIZr I A T ha—HF—~ED Y 57-DIC
letc/security/capability.conf 7 7 A M EFR SN -0 — L ZFFAIT 5 12 DT T 04T
% letc/pam.d/login~EBM L £ :

session required /lib64/security/pam_capability.so
Ubuntus 27 AT T & -

session required /lib/aarch64-1inux-gnu/security/pam_capability.so

ssh()ENLTCU AT AR I A v ha—P—~E) Y 57=diC
letc/security/capability.conf” 7 A WMZER SNz 0 — VAT 5 7 DITIZLL T O1T
% letc/pam.d/sshd~EBML £7 :

session required /lib64/security/pam_capability.so
Ubuntuy A7 A CIELAF 24 -

session required /lib/aarch64-1inux-gnu/security/pam_capability.so

su()Z I L Ca—¥ =N ANEEDb 5 = bil/letc/security/capability.conf” 7 A /VICEE
SINfca—VEFA[T 5720, T L TANED -2 —%—2su(L) OO Lo b AR
72—V T 4 K LW & 2EFEICT 5720, LLT 01T % /etc/pam.d/su~i&
mLEd

session required /lib64/security/pam_capability.so
Ubuntus 27 AT T & -

session required /lib/aarch64-1inux-gnu/security/pam_capability.so

sshz—# —73/etc/security|lZENN TN D O L i35 72 % capability.conf 7 7 A L
b Rr—/VERLTUGTT D72 OITITLLT D17 % letc/pam.d/sshd ~BEHI L £ :

session required /lib64/security/pam_capability.so \
conf=/root/ssh-capability.conf

Ubuntus 25 A TIZLL T A2 -

session required /lib/aarch64-l1inux-gnu/security/pam_capability.so \
conf=/root/ssh-capability.conf

Z » X 5z L Tlroot/ssh-capability.conf” 7 £ MZEFIN D —/LEsshxJr L TH
TA T H—Y—ICHHALET,
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r—REYT 4 DESH

13-4

capability.conf”7 7 £ MF 2 —F =/ — T ~EZRBS L UOHEI Y S TR RER 7 —/UIZBT
LiE#MERIELEST, 2077 MFn—n, a—Y— ZA—TOEHOT L NI RHY

iﬁqo

Roles

Users

Groups

B —/UTAE B2 Linux7 — B D T 4 OEFR N TT, BHEARZELinuxy
—e Y 5 4 —RKiF/usrfinclude/linux/capability.h h —R /L « ~v & - 77
ANOF . Fizitcap_from_text(3)DOman— Y T I TN D

_cap_names[13XFESN &> CTRLFENAEETT, 27—V 7 1%
FHECOPTHFAMCHA SN THET, ¥, ROTF—"EVT 4 DF—U—
RIZTOERINTNET :

all (cap_setcapzfr<)&r— U7 ¢
cap_Ts_mask Tr AN s VAT AT — R T4
none w7 b — e T 4 b7 L

AHINTTLBY, BRIV AT LO2—F—B LRI N —TNETT DL
EOBLOIMBIZHEL T, BRI —ANRNERIND T EBRODLNET,

capability.conf7 7 A LD —/L « T2 b Y OERIILUT & 720 9 ¢
role rolename  capability_list

=RV T4 - UARDOZY MUIELHIEREIN -0 — V2SR TH L

ME[EETT, #HlzxiE., 77 A /LN Thasic EMENZn—LZ2ERKL T, Th
e B—=nDr—"e )T 4« YR M —_EYT 4 D1HL L TEDOR
—NVEBINTHZ ENARETT, =BT ¢« UA NI, ZEAFEED

e TR o e =P — DA TEZONICT A=V T 4 DY 2 TH
HZEITHEELTLIEE N,

a—P—i%, HEDV AT LOul A UNENRa—Y —C 3§ 5%
Linuxzt—#—nwu 74 4 T7, (getpwnam(3)iZ L 2R CT)RED VAT
ATHESpa—F— b —F Lo —F— . = M FEHIET,

capability.conf7 7 A VO Z—HF— « =2 Y OEBRIILLT & 720 £
user username rolename

¥ekipo——4 % X, VAN v 7 ENzEoa—FE L —8H Lo
— W= FFIFVARARNT T ENTIN—T DA NR— sy PR LT
RN —F— 2% L CEEED 0 — LA E ) BT H DT 5 2 & S ARE
—(“@—o

user * default_rolename
IN—T, BIED VAT L TERSND BRI N—TIC—ET HIEYE
Linux® 7 v—74TF, (getgrnam3)Z L 2GR CT)HRIED T AT LA THD)
RIN—T e —H LW ITN—7 = N RSN E T,

capability.conf7 7 f VNDO T NV—7 « = F Y OFEXIILLTF L2 0 F9 ¢
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group groupnam  rolename

i
1. RoOFNE, v—FEIRFELWVEBEHOE —/L(@dmin)zsE LET :
role admin all

2. OB, MKAEEZR 7 — S U 7 ¢ & v MZsys_boot& sys_timez BT 2T A2 kv
T a—HF—Hor—LERELET :

role desktopuser cap_sys_boot \
cap_sys_time
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wOFNE, Jib > THERSNIZT A2 by 7 s a—HF— - m— L&y, RU—. 2—
P—Hou—LZ@ELET :
role poweruser desktopuser\

cap_sys_ptrace\

cap_sys_nice\
cap_net_admin

o —W—~desktopuseruz— Lz E| ) Y4 C5 7=, capability.conf” 7 A /L OUSERS
v a T TEANLET

user joe desktopuser

7 —F~powerusera —/ /L& E| Y 4T 5=, capability.conf” 7 1 /LOGROUPSE
I a T EANLET

group hackers poweruser

DITOHEBIX, BL2PAMBSRED EE OO DEFICH I LET

13-6

pam_capabilityix, FEITHO I —F v Rexec()T AT b a— VKT 5 r—RE Y
>

S EBEETHZ L HERLET,

ZOEY 22— /VZFEIIL TWA I —b « Ny FRMH ST —3E, B — Ak
FRGUIAED [ — L OffRE L UOMESE) A2 B LU TRFEV)D [General Setup]
THH 2% % INHERIT_CAPS_ACROSS EXECHA T v a v &7 — e U 7 ¢ fik& %
BT D Z ENAHETY, & TDRedHawk Linux i — % /UEXTF 7 4V CZ DT
aUNERE o THET,
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FoRL A KA

AKEIL, RedHawk Linux FO 2 —H— « L-YULB IR —F)L « LYLDT /N, A« RTAN
BT ARSI E LET, ZHUXY TAX A AEREORIEIZMA TT /SA A« RT AN
DEXFERHITT HENMEEICEATIERDEENTWVET, LinuxX—ADT /A R« K
T A NEFRIRT D HEO T A RS LET, =—F—ZEHI/OUIO) K7 A N HE L &
7

PCI-to-VMEZ U v ¥ « 531 ZDRedHawk$ AR — MBS 5 1EHI315% D [PCI-to-VMEY 7R
— k] TRA2ZLNARETT,

TRA R« RIANOREIRDOEME

RedHawk Linux® FClZa—HF — « LUl « FNA R« KT A NERIZEL ERRHETT,
=P e LUL s RIANTTFNAAL R - LIRFZ RO EXTLH, OFEY a5 L0
VEZBIMET D720, WOZERICT 7B ATHZ ENAETT, h—F/L RTA/N 2L b
VOFRIZEY, 22— — - LU - RT A NFE D IABDOZAF & RIRHIAAE A BT D 2
CHAEREICR D £, ZAUTEI VAL —F N ET D2 —F— - LL e KT A D
TYT TN e N RT AT HEEEA Y R— T2 2 X0 ELNET, BIVALZDA
VRY U TRa—— s Ll s TR ANV T FLEEETHEODOY T ADH—F
e RTAN T T L— bOBPFFIZONTIE, AETHRT S [h—x1 - A7 br -
RSIA4NR] B2 a0 2BBLTTFEN,

Linux® F CDMA I/OBEE T2 —H—« L UL « RTIA RNEE Z LIFHENTED Y £
Hh, =P — - LU LDMABREZ 25 LT 20 O ORTEW 212, 22— —ZEf Ny
77 OWMFLT RLRAEBRETHHERFEDOL ZAYR— SN TOARW)RFEELET, &
— R LYL s TN R e BT A NZIHOBREIZDMAZ R % 5 /34 2D 7= DI % 4
ERH Y ET,

Z—HF—=ZZRIOUIONE, BEDIOR— FITH L Ta—HF = Lyl TR X« FTA N
ERRIRT AT 5 Z ENFEEETY, UIOK, (2— P —ZERICR ENDE RTA4 10
FHEE T)2—YF =M T 7V r—va VIR IND Ry — AR T A4 77 U R
T BN TN, RBAT DT — )L« B a— RN TT, 14-142— 2D [2—H—2e
IO RZ A /NUI0)) S L TFEW,

Z—HF— e LYl e TNA R o RTANDOBEZR

ko7 a T, 2—P— - LYL - TS R o RT A4 ROFTRICEEE KITT
RedHawk Linux4 <L —5 ( > 7" « > 2T LADOZEIC DWW TEIB L £,

PCIU Y —A~DT 7k&A

T MLEEF | PCISA DT A X HBIICHER S, BV ARREI D BCToH5NT, T2
AR LVRENPAEY « w7 RIOEEEZB L CT 7 & A0[fe7r A€ U HEKIC L VA Z )0
<o ENEYT, ThHDAE Y HEEITN—R - 7 FL R« LY X% (BAR: Base Address
Register) & L TEHONTWET, T34 ZLRKR6EDBAREFFHOZ & RN AIRETT, BARDWN
TIET A AL > TRZ2VET, ZOBRICOVTIET AL AD =2 T VEEHE LT
<TFEEW,
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RedHawk LinuxiE, PCIT A ZAD VLV AX vy B 7T AT OB L 70 b a— N4 Hid
b3 B lproclbusiZ®H BPCIY Y —RA « 77 A )b« VAT LEYR—FLET, ZOT77A
Vo VAT NI, TR ST ADT RUAZER~Y Y B2 AR A E Y fHiA R T BARY 7
ANERBEL, TS RZEDIWET N LA EZHMDUER LIZT A ANDT 72 A%
i LEF, PCIBARY 7 A /L « VAT AL, T /34 ADOPCUERLZEM O Fi A2 X (T Al e
config-space 7 7 A /L& £ 7-#HE L £, config-space 7 7 A /L DIEFEBA A MIPCIDALREIC
FOEZENTOVET, FEY DL9231 MIT NS R - RUX—[FHF L ET,

KPCINN—FRD T « TNA RAFIRFZ—IDET A ZIDBBEEAMIT O THET, bk
FRFREIRRIE E 721X A7 AR TA(L L WEEE TS, 7 — MEIZPCIT /3 A A OBIRERL D 72
O, —BVRATANT = T BHERAAL Y, NR, Ay b, BEESIXEEINIZEET
TN, HVATADRILPCINR « 2uy MIZLAEFNTWDL L HIZR DR — FTH AR
BRI N—R7 =TS C T AT ARCTRAR D AR H W £97, Iproc/bus/pci & BAR”
TAN » VAT ANDONRNRT, =RV EoTED B TOHNTZRAL Y, RAR, Ay

b, BRER S DAR S, RA N « VAT AOYIN— R =T - LA T U MIEEES
FET, Bl MEMICELRD An Y MIR— REELIAT, VAT AT A 2 EBN
T, FET AT ABIOSOEED L ) 2B HIL, FFEDT NA AZEIY B THNINAE
JWEiFRAay NESEERTDH I ENAHEL R 77,

#%iR T APCIBARAF ¥ v « f v ¥ —T7 = — AL, BET A AZEET ABART 7 A L%
ROF o700 FiEEZRMELET, FTANEIBART 7 A NA~DT 7B R &5 2D Y]
RTFNRAADAT Y k « T RUVRAEZEX DIV ERDH LT, ZHHDA F—T 2—2A
N FE. ZTNHEBARTZ 7 AL « NAD/NN— R = TIRGEME T2 —F— « LU« T
AR RIANRDT T T I TOLFEEFTAREICLET,

BARZ 7 A )b« AT LATAT Y « f B —Txz—R, BHEXF—IDLF /A ZAIDD
WEMHH LT, PCIT/SA ACBHET 2 BUEDOMOMEE ST 5 2 E BN TT, ZbixT
NAAZASNDBARTZ 7 A )b+ T 4 L7 MU DRAOMIZEDT 4 L7 U NDOEKEBARY 7 A /L
BT 2HEMLEAET, ZHEET A RCEET S —ID, T35 AID, 7 T A
ID. 727 ZZID, (VY TONTWIURIRQER, KAAL v, NA, Ar vy b, HiERE
PR LET,

ZOHR— ME, B—RAHERLGUID TBus options) M A 124 %PROC_PCI_BARMAP . — %
JL e NTFG A =R 2L TATDORedHawk 7 L EJL | « H—F )L TF 7 4L N THEEh 2o T
WET,

PCIBARA Y Z—7 =— XA
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WD¥ V3 aTPCIBARA 4 —7 = —A&FHAL£T,

TATTIVDAFY UHEEIEINKELET, bLYATAPRRDDTNA A« XA T DA A
B AEBERE > COWDHA. IN6DT4 77 VEEITERRIEOH SN LERH D F
T HHBEBIIS AT ANO—KTHTF AL AL TOREELET, FOMOBEEITHREL
W8T 57 " AT 2 REKERNE L ET, 735 ZERIT
lusrfinclude/pcibar.h TEF SN Hbar_context™IZIR SN ET, & OREEEIE
bar_scan_open®MFOM L TIERL S ILE T, EEAF v 1T, HAxDBFoTnWbHha=—r 7
bar_context#[FIRFICT 77 4 71225 Z L BNHHEET T,

AP =T 2= A LIPS L £

bar_scan_open PCIT A ZADH LWAX ¥ o ZBlE L ET
bar_scan_next RIC—E T HPCIT A A EALET
bar_device_count T T 4T« AX v D BT EHT A A0 ERLET



bar_scan_open(3)

bar_scan_next(3)

TNL R o FZAN

bar_scan_rewind A¥ v ZHBLET

bar_scan_close TIT47 « Ax Y U TCHEETA AT 2L ET
free_pci_device BT T A 2T 2E 0L ToNTZ AT ETEMALET
bar_mmap W) 72— HE S L7ZBARY 7 A L Emmap L £7
bar_munmap bar_ mmap T~ v ¥ 7 L7=ZBARY 7 A /L Zmunmap L 7

INLDOA v E—T 2—AEHHT D0, TV r— g viZlibceur_nts A4 77 &Y v
T HMENSD T LITERL T IZEN,
gcc [options] file -lccur_rt ...

S OFSRE DM & f##i 9~ 5 #11X, Jusr/share/doc/ccur/examples/pci_barscan.ciZ#2fit
IhET,

Z OBRRIX, PCIT /NA ADRRD T DI 2 T F X D BT D72 DIERALET, K
Ehizbar_contextid. KEF(A T I/ IV B —T 2 —AZADRINT —F 2I5ET D
lusrfinclude/pcibar.hiZEFR S N RERRARA 2 BT, ZOHEITZEDHRD
bar_scan_next, bar_device_count, bar_scan_rewind, bar_scan_close®FFUN LIZ#RfE &
NHVLERDH Y £7°,

B

#include <ccur/linux/pci_ids.h>
#include <pcibar._h>

bar_context bar_scan_open(int vendor_id, int device_id);
GBI FO L ICERINET

vendor_id /usr/include/ccur/linux/pci_ids.hiZEFE Sz ¥ —IDOAE F 72 13555k 7
flEANY_VENDOR, ANY_VENDORIZIHRA b AT A EDETOT /A A%t
+ 54T dDvendor_id OfE &L EAELET,

device_id /usrfinclude/ccur/linux/pci_ids.hiZEFE S N7=T /A ANDOAE E 72 1355575
fEEANY_DEVICE, ANY_DEVICE(Z7 X b VAT A EOETDT NA ATHT
54T Ddevice_id D & A LET,

=7 —REBIZOWVTIEmant—T 2B ML TTF &V,

Z OREIL. B L7 RIC—Ed BPCIF 1 A Dpci_deviceffi& k4 7Y 27 F~D R A
VHE—HIRLET,

S

#include <ccur/linux/pci_ids.h>
#include <pcibar.h>

struct pci_device * bar_scan_next(bar_context ctx);

GBI T O L S ITERS L ET -
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bar_device_count(3)

bar_scan_rewind(3)

bar_scan_close(3)

14-4

ctx bar_scan_openk WiXXi 57 7 7 1 7 72bar_context,

UL BRI FTREZR T R A AN —F LR W, = Of%RE IINIL_PCI_DEVICE% K L., errno (T
PoZRELET, =T —REIZO N TIEIman—Y 2R L TR0,

ZOBRRIX, TIT 47 c A% ¥ VOIS TODRLHET NA ZOHAEIRLET,
bar_scan_openZ7ziZbar_scan_rewind ®FFOH L OEZICFFOH L 7=, ;?L IEE L
vendor_id & device_id 1Zxt L C—ET 57 /A ZAD#EHE 72 £9, ZOfE)
bar_scan_nextOFFOM L Z & 21>~ A LET,

B

#include <ccur/linux/pci_ids.h>
#include <pcibar.h>

int bar_device_count(bar_context ctx);
ST TOLIICERESNET
ctx bar_scan_openXk WiXEi 57 7 7 1 7 72bar_context,

KI5 &, ZOEEIEE D% Dbar_scan_nextDFENH LIZ L » TRENAHE I
TNA ZADEEATIIRWETRLET, =7 —REIZOWVTEIman<—Y 22 L T T &
U,

Z OERIL, IflDbar_scan_openDIFOMH LZIZE < OMRULA~FEE S 4L7zbar_context
ZUkEy FLET,

B

#include <ccur/linux/pci_ids.h>
#include <pcibar._h>

void bar_scan_rewind(bar_context ctx);
GBI FOLICERINET

ctx bar_scan_openk WiKEI 57 77 « 7 7/ebar_context, & LAEA
NIL_BAR_CONTEXT & 7ziZH%h7ebar_context4d 7Y =7 M &45E L7a
e, OO UITIERH D 8 A,

Z OFEEIX. 87 Lizbar_contextiZBIEd 2% 0 Y ToNZETHOATY 2RIk L£1,
NIL_BAR_CONTEXT®faiZbar_context# 7 Y =7 MIEID ¥ THI, ZOFOHLOK%
EHHERATLZ LiIFTEEREA,

S

#include <ccur/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

GBI TOL S ITERSNET

ctx bar_scan_open L ViRX 57T 7 7 4 7 7zbar_context,

Z OREIE. FEE L7-pci_devicefiE A ATV 27 MIEETAEID Y THNIZETD A
Y AR LET,

S

#include <ccur/linux/pci_ids.h>
#include <pcibar.h>

void free_pci_device(struct pci_device * dev);
GBI TOL S ITERSNET

dev bar_scan_next.7» 585 L7 G2 7pei_devicel§dE ik

ZORRIL. FEELTEBARZ 7 AN EAF I~y B T T H7OIHEHTH 2 ERAEET
9, ZAiImmap S 7 EEE D SEEE Tid e < mmap S N 7BART — Z O BISANLE 12/ & 72 BAR
T 7 ANVEEITZ2mmap)D T v /X—TF, ZOMREEHEVy BT ENET A%
7=y 7T A =oHiziEbar_munmap@)EfEH L T 7EE L,

S

#include <ccur/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 2BARY 7 A LD/ A

DT A —FZ OFHFIZONTEImmap(2) 2R L TTF &0,

Z OWREIL, bar_mmapB)E iV~ Yy B T ENT T s ANET vy T LI
DHERH D ET,

B

#include <ccur/linux/pci_ids.h>
#include <pcibar.h>

int bar_munmap(void * start, size_t length);

IXT A —=Z OFHIZ OV TiEmunmap(2) 22 L TF W,
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H—RI s ATV RV o RT AN

TNRA A« RTANTUEBINDILEDOH DEINARET SA ARHT L &, LinuxTlii=—
P—e LUL s = F U BRI ABIHER T B HER RN, BRI —P— « LT
TNA A« RTANRERESTHZ EITHETEA, LOLERL, 22—V — - LYL . T
ANREFEITHOZ—Y—« LY« TT Y r—2 g U~T R ADEIN AR L T F D3
ITHWIRT B —F b« TRA R« RTANEBEST D2 LITARETT, V7T dsE
177077 A~FERMICEE SNDT2D, BEORV 7 FAMiEa— R KBR2 U7 o0 &I
a7 ey 7 TH I ERAETHHIZD, V7P Ea—F— -« LULEIDIABZD X D
WZIRBONET,

BIBDATF NNy« =YL« RTAROFNT, T35 AENYIABDIAE L T F L
R UDCTLHED ALY —E R —F U HDOa— R~ 7P LaElT 55 EERLE
T, TORTNV Y« RIANROETHETHOa— RNiE, RedHawk’s A > A b—v iz
A7 ADlusrishare/doc/ccur/examples/drivers 4 L7 b U TR 5 Z E R AHETY, #
DIAGIFL L 22— — « LYL « FrBEA~NDV T FAEEFTIEE I —F L~ - R
TANRERRTE20D0T T L— e LTH TV KT A 3(sample_mod) & AT 5 =
EDATRE TS,

P RIANROREBED AR
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BT RTANE, BIVIABEERT HN—RT 2T - TRA AL LTI TAHA L
s a7 (re)0& A L E9, rtcoi, Concurrent Real-Time>Real-Time Clock and Interrupt
Module (RCIM) ED U 7B A 1« 70y 7 DLOTE, 2071y 7iE, FiEDSRETOE
TATY DL, ZORPDPHRLVELET, BT FBROCBET 2TV IALN
ERRENET, VIAVEA LIy 70HOREDO X, RIANBTNRAL R LURHY
T 7 BATHED, TNOLDOLIAIRAEY B~y BT INDEEY 22— 1D T[]
WYL V—F U NTETFINET, TV a—nA0 [HHHL v—F o & L ORTa— Kok
BOEIIE, BV IAHRY ZIZEI Y IABN—F LV EEEGTHa— N T,

int sample_mod_init_module(void)

{

// find rcim board (look for RCIM 11, RCIM I, and finally RCIM I 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_irq = dev->irq;
res = request_irq(sample_mod_irq, rcim_intr, SA_SHIRQ, "sample_mod", &rtc_info);
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rcOF /A AD5EERHULIL, Y 2 —/LdDopen” AV v RTEfTENET, ZOFT
X, T RFENDIABNT NA AL VAR SND L OICHEBNICRESNE T, 731
ANA—T 2 SN BHE, neOlZBIET 2EIVIALIIAER E 720 . DT A AT u O3
REIC L 0 100007 H0~H T b T A KT u s ThEN, Z7ay /DAYy FEBIRLE
T, BT Y MBI ET HRFCEI D AL E 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 -ENXIO;
}
rtc_info.nopens++;
if (Irtc_info.flag)
return -ENXIO;
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->rtc0O_control);
return O;
3

S LL s RIS, B R L - BT SISEL D AT B A LTI
INBEREVTFNERETAHLENHY ET, 22— — LU« RIA N E, I—3L
Lol - RZ A 3Dioctl A Y v RIZ X D B I dioctlOFFOH L &4TWVWET, =—F— - L
L RTA NP Oioctl BERE A FFOH T &, 2—P— - LL - e ARBE LYY
FADIHDY TN e N RTEBRICHER LT —R VL)L« RIAANZHIBE, 22—
P—e LU s RTIANFESIZV T FNNVEZETEDL LT T,

MO LIt —F—2#7rat 23, TEVa— A" E LN LB EL
F34, FT7ANdcurrent” #EKREZERATLZ LICE VERSNZV 7 TIVEBICEET S
Tt AIDEZELET, [T 7 FAIDIZFukZID] O_7 1%, Y 2—/LdOrtc_infotg
BADOPITHRM S, D%, #%ilkd 5 “notification” A H=X ALV EHASNET,

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
rtc_info.signal_pid
break;

default:
return (-EINVAL);

(int)arg;
current->tgid;

¥
return (0);
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FEREOBANTEY 2 — /L OEViIAH AN RTNTEBINET, FIViALZtc0h H2E L
B, ZOEIDIABY —ER - L—F U FENEZER LT B AN T TV EEGFET I E
IMEHWLET, b Lrtc_infolE&EANIC [T 7LD/ av A1ID) O_T 38k Sh
TWAEE, fBESNE=Y 7 kil _procQEEEFEWRIGT S P ot 2a~EEENE
7

int rcim_intr(int irq, 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;

TN ANT 0 —RXE TR, el v v b - X EnEd, hor MEFO~NY Y b
Eh, ZuyZidEIiEEnEd, ELICEIVIAREZE LAY 7P ARl EikE
SNRWEIITEI RIS T FADFERITZ VT ENET,

int rcim_rtc_close(struct inode *inode,struct file *filep)

if (Irtc_info.flag)
return (-ENXI10);

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;




FNL X 0 RTAA

YU TN e =R B 2=V ETANTHIRBOFIEZ, RCIMRZ A RN LD —FL
EREEL, VN RIANER—RTHZ2LTY, LOLAERL, 2OV a—/WEh
— R VZBEICHAGA ENTZRCIM KT A NOFEIZBE DL S FE < L ICHFF STV ET,

RCIMA —% )b « B a— L P T Ib s B—x)b « T2 —VZE CEIVIART A 2 dhF
LET, VAL AELTZRE, RCIMOEIVIAZ ANV RITPEAINCEE L. RCIM LD N—

FO=TEIDRABLPRAZIT7 VT ENET, ZD%k, V7L TV 2—LOEID AL

Y RIMERHENET,

HLEGTOEY2a—ABue— REREHEE, bI12ONY RIEF7 V7 EREHEYIAZ LY
ABEROTF, b L [EIVALY —R ] OF = v I NEITIND ENY RTIEE D IAZN e
LIERRDBT NS ZNEFEEZEBVIAZRET, RCIMEY T« T a—LOF TR e — R
ENARICZDOEELZTIRT A2, Vo7« B2 —LDEVIAHBNY KT DLLFOFT
FaAvhToURLELE:

/7 if (isr & RCIM_REG_RTCO) { .

RDa— KL, RCIMAZ )V Ry« RIANRDENYIABFEAETNDOTEH Z DN —F U BIEOH
EINDHEHICEDL I RIECa—Y— - LYb - RIANEL—F U LG T 0 ETE
T HEG2—Y— - L - Tr ST AT, ZO/—F interrupt_handler” (X, RCIM®D
ntcODFN W IABIERFIZENH I NDIN—F T, Z0O7a s I hI7ar T ARFETIN
TWAEKT ICrl-C] DANTAZELIZLVETLET, 2oL a—Rix
lusr/share/doc/ccur/examples/driver/usersample.c CTH AT TEX 5 Z LIZEE LTS
AN

oI T a—LEun— FLTEFICZ—F— - HF o7« Fa sl I L2 ETT 51
1Z. RCIMRIANREHERTH2E2THOT IV r—ra r&EIET50ERH D £,

LUFAlusersample” 1 7' AT,
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#include <stdio.h>
#include <fcntl._.h>
#include <signal.h>
#include <errno.h>
#include “sample_mod.h"

static const char *devname =
static int nr_interrupts = 0O;
static int quit = 0;

*'/dev/sample_mod";

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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WA Mbfmﬂwmn%%ﬁ#éif@ﬁLﬁﬁ%ﬁ%biﬁ B ABN T mE A .
F U AR T AT =B R 52 5 HIEOFHEMIOWTIE, TU 72 A LR
EESBLTTFIW,
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FEINTBVELETRETIES Y FH A, ZHUL) TAX A AEGEL S AT AT
T =BT TOsoftirgUil 2 FIT9T 5720 TT, FEV T NAZ A ADT AT ATIEE S TlEi
KT 74/ CERBRHREINTNET,

[D—2 e F2—] T IIODBILEEITAI=RALTT, Y7 FMRQEXAZ Ly b EITHE
20 AERELInUXITEIC I — %L - F—FE DT atER s A TFXRANNTYT—2 « F2—)N
SN DFER, UV—7 « X a—HNOa— FidsleepNiFa] SH TV ET,

T—J e X0 — %A —F) « F—F LI T —H— - ALy REMEEINET, V—7
—« ALy NIIHFICE—~CPU~NAS V RENTEZK AL Y RECPUBIZ DALy RE LT
R ENET, V—72 « ¥ a— FOHFIICPUREICEEF S, ZOCPULD T —F— -« 2L
v N LT EnET,
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B SR DHR

H—=FMIT 74NN TRIANEERT RO HLY = « Fa—riRiLES, 7
TANBITY =7 « Fa—ZLHT 25U —h— - AL v Fidevents/cpu &FHIHL, cpu (T A
Ly RB3A  RENTWAHCPUTT,

EEIZRTANGTTTANR—F U= « Fa—LTU—F— -« AL v FEEHRT D A[REMEN
HVET, ZhEFa—Arr7ENEER Ty FARPEWEZII T 5+ —< 2 AN
HETHHHEG, RIANHEAERDET, ZHUET 740 b« U—F—+ XLy ROA
BB, T4 b T—7 « Fa—DMOHFENRRL RLIOEHEET,

J—Jp— ALy RiE, V—7 « ¥a— EIZEERSE Y D SHRZCPU ETIITLET,
WS T, = REIDIABRPFECPU~NDT 7 4 =7 4 « &y bEFFL, BIVALZ AN RTN
fEFEXa—o 7 LA, ST —h0—« ALy RHEZOCPULTEITENET,
WEOU—H— -« ALy RIS A AMEOTIER I, WMELEEY —F— - ALy NiE A A E-
0 TR ENETH, FOEEE IZrun(l)a~> RTEET S Z LA ARETT,

UTNNEA L s Tat ARRIEE 0 IALT —FE L L0 b E VB CTEITTH 2 LA RER
VAT LEBERT DR, FNODOUTINEA L TaeART - LRI -
ZNNEAFT DD E I D EHFET L ENEETT, b UEELRE) 7L H A L XA DNE
FEEN Y IABLT —F L LD b0 LYLTCPUIZ A v RENT-8E . CPUETIRAZE L
BRNWEIET—F U EEIITHZENAHRETT, L LU TAFA L T rERBIBEER D IA
HT—FNUKGET DHE. 7y Fay 2 BRAEULAREERH Y 77,

VNWVFRAUL T 4T ORE

RedHawk LinuxiZHAM D & 27 A THEHECPUZ R — M50 IBRILTVWET, Zh
X, B2COH—F) + = REFNRA A« RIAARXRBENDL DT —Z #EiEK %158 EdCPU
TRIFHCER SND Z L BEH#ET I OB EN TV HILNERH S Z L2 EKLET,
T A REERA~DETOERENR I T END LA T - ALy K TNAL R KT
ANRDUBIEN DT —H~DT 7 ADOR#EEZLEE LET, —ENICLinuxTIZZn b
OISO T — IREERT 7 B A RHET L DICAE  uy V2 HHT5 2 Lic Lk EHE
nEJ,

AruayrEuy 7452 81F, TV Ty a o BIOELITE Y ALDNER I /2 DR
WA ET, EHLLOTr—ATH, THOHOEENEZTHAHCPULTETHOT T &R
WZEoTFaBA T4 AT« LAT UV —DREOr— 2%, < bWNFRNIES)
THAIMNZ L - THEHERELZZ T ET, T, Vo7 a BRI EZITE Y IALN
W THHREFICEET 2 A0 v 7 MERFF SN AR Z2H/MET AT A A - K
TANETIRT DRFICEEL RV ET, ARy 52 ry 7 T5Z LIEIKERD S HIZTY
T a vERBEIVIABRAE vy T A F—T 2 — ADERITE U D
FIRERDZ L2/ ATLEESN, ZO My ZIZETIEEMIONTIE T 7% A Atk
el BEZBRLTFEW,

22— —Z2[1/0 K A 73(UIO)
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UIoIx—H#—+ L~b « RIA RETRT D DITEE L SN A Y v R T, AT
DINSTR RTANBNDT —/V « BV 2 —/VENLEE LETR, N7 A0 I3fE
WENTZY =R T4 7T Y AL T —Y —ZMTRlik L £ 7,

UIOZEE 2 &, HEHERRPCILT — ROELY IALSCAEE O HEIO 72 D12 B /g 2 — Y — 22 ]
RIANREBEDZ ENRARELE 2D FET, ZNHD KT A /NTHESLT A MBRELSTHY 1—
FNDNN—=T g VEEDLNEEENTHWET, TORTARNONRTEI—FRNET T v a
THZ LT, RIANRDT v FF— MIV—FNVDOFEa LA LR LITIT D 2 & N AlhE
<7,



HEBE DEEMT

TNL R o FZAN

BAE, UIORT A NEX ¥ T2 5« FAL A+ BTA AT 5 2 & AT Ca— e
227 & DMARRE % B206F B 72 I T 5 = L IZHDRE A,

INSTR RTANRBEALO T —F)V « TV a2 — VTIRPME L 720 F5 ¢

o H—=RDOF /A AIDLARUF =D
o (EL~LTOMMLE KT
o HVRABODIGE

—HEAN— R =7 HICEET 20— 3« FEV 2=V EFALCLEZE, 2—F—7
TV =y a el T oIl @HRER SN Y —ARTA 7T 2l L Ta—HP—2%
Ml R7 A NEFLRT 2 2 LRAEEL 72 £97, Isuio(1)Y —/MFUIOT /A R L 2D @A Y
ANT v 7T HIDIHEHT D2 EAARETT,

ZUIOT A A LT A A7 7 A ideviuio, /deviuiolZs E &N L TT7 7B A LET, £
DHHEZLTIHIDIMEHIND FF A4 A ADEMIL. Isys/class/uio/uioXT + L7 U D
TICHv E4, AV EEImmapL)Z M LTH 72 SNET,

UIOT /A R« RTANEFIRT B 72O DERLHIAFIIARE TN EFAR, ~L 7T
https://iwww.kernel.org/doc/html/latest/driver-api/uio-howto.html TH.2 Z LR H[HE T,

Concurrent Real-Time®RCIMA — K &£ PMC-16AI0R — K 5 D 7= DUIOH — )L & 2 —H
— « RI A4 0OHIL, lusrishare/doc/ccur/examples/driver/uio T I TWET, W5
EH RTANRDED L) R E T T 2052023 A MR ET,

RedHawki, B —3/W4&ERKGUI®D TUserspace /0] THEIZHDHUION —F)L « Fa—=
T RFGA=HEBLTTVENL NI =R VO TT 740 N TUIOH R— "B FRhE 7o T
WET,

Concurrent Real-Time23 23~ 2% 277 7 ¢ I VFRNT Y — /L DNightTrace RTiX, 77U /r— =
R —ANNDEEIRA N MIET DM E T T 7 4 IMTRRT D ENARET, £
LT 7V —va v OBETCRY — RN 2R ET AT DICHERT 5 2 LR AEE T,
AT 2RI T Ta— REMNFERICONT 570D, T4 A« RIARDY TILH
A LR T 2 — =0 I T 5 DICEFICHERTT,

Z=HF = YL A= FD R =2 - BA L FORME, FL—R - F=F DX YT F v
—. FERFROMLEIL TNightTrace RT User’s Guide (SCE &5 : 0890398) | D H TR THIM &
NTHET, 2—PF—[I—FRLD FL—R « £ X2 NI, fRITT D72 DICFRERB LOFERT
5T ENHRETT,

H—F) s FL—RF, FL—R « I—FVBIOT RN F « h—FLOFIZEENTND
HANCER SN —F e hL—R « ARV MEFALET, 2—P—EHA 0 MNIHE
RTICEFRE SA/ZCUSTOM b L— & « A o b &M LTtk 5. £ 3@ /ER+5 2
LWFRE T, £ TIIT O 72D ICNightTrace RTIC X W FoRENET, I—FLD hL—
A o AR M B EEMIC OV TIENightTrace D E R 2 BB L TTF &Sy,
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PCl-to-VME¥# AR — |

A TIL, RedHawk Linux23 ¥R — ~ 4 5PCI-t0-VME/R A « 7 U w IO T L %7,
NOTE

PCI-t0-VME/NR + 7'V » PIXARMBAT —F 7 7 F ¢ TIEYHR— k&
NTWEHEA,

PCI-t0-VME/S A « T A7 X —(%, PCI_—ADiHawks AT A EVME/NS A « 2 AT A E T
LEOIHERT D EREETT, ZhuE. H0biHawkDPCI N v 7 7L — S E RS
SINTZHD L D IZRVMEA TV EM~OFBBN 2T 72 A, VMES — R~DOE| ) iAHR L~ L
TORIBECINE % ATREIZ L E T,

RedHawk Linuxix. SBS Technologiestl:®>PCI-to-VME/X & « 7 %/ 4% — Model 618-3 & 620-3D
PR— b EEHRET, ZOTHXTEZ—2FERATHI LT, AEFYR2OO VAT ARTHEE S
nNEd, A€V «~wobTLX AL k- A€V « 77 A(Direct Memory Access : DMA)

D2ODA Yy RBFIHENTWET, AEY - v BT IEELLD U AT AN DORITH
FGUBN T IHERNRR e RAZ Y T2V HR—FLET, TIIEIVMESRARAM, T =7
NVR— K « A Y VMERANO~D T 7T K0T 72 A% ARRICLET, £V AT AR

DNRA « AH =L, ZFNENDOT RLAEMNOD 4 > RUDLMO VAT LD AE VI

T RATHIENARETYT, v BT « LYURZL, PCIT /A A0 KI2ZMBOVME R
ADT RUVARZERA~DT 77 A, VME/NRR « T34 AN KIGMBOPCIZER~DT 7 & A %
AREIZ LET,

ayhbe—7 « = KDMAL AL —7 « £— F « DMAD2ODDMAEM AR — h T
¥4, a2 he—F - E— FDMAIZ, HBH VAT LD AT Y DHEBEMOS AT LD AT
NOEET A AR LTS, T EREELLO Tt vV THRKSBMBE LU
I R16MBMERE O FEIZ & 0 W5 TG T 25 2 E M AIEETT,

HEDODMA= Y b —F #FHDOVMENR A « T34 A%, 2 ba—7F « =— RDMADO D
DICAL—7 « T— FDMAZEHAT 25 Z EWARETT, ZHIUIVMEAR R « 531 ZH315MB/
Waliz 27 — YR E CEHBEPCIA T ~FT —XERE$THZ LA AHEIC L ET,

TESHE =L, PCIT X T H—« H— R, VMENRR « TETFH— -« HH— R, HT7A"— - F
— T NDI DDA TR SN E T,

PCI7 X7 X — « I—RiZ7— MFICEGHH THER LET, ARAE Y L1077 & A IZxG
BIXOR L, D32, D16, D8DT — X iEAEVR—F LE T,

VMENRA « TH T H—« J—RFP v =N L THERENET, VMERR - 7474
— 17— RIXA32, A24, A167 7 & ZIZxt sk L OV L. D32, D16, D80T — X g% ¥ — h
LET,

THEF R =P R—T%5Y7 MU =7 %, RedHawk Linux T THEITEH L OO 7= HIZHk
B &N 7=SBS LinuxET /L 1003PCIT X 74— « ih— K « V7 b =T Ver22%2&HF T,
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XF

IOV TN 2TIET 2T A= B WEREIT UV =Y arnbUE—F s AEY
B ET VR AT DI EMAEERTNA A« RTAN, TETX—BIOV AT LR E L
TN r—vay s FalIe—\lENoT el T alEERET,

AFETIIRedHawk T TAY R — b 2 Hipkils L OMEMN§ 2 70 BBl e 2t L £,

AEEDHIFZ 2 HIHHRIZOWTIE, RedHawk Linux D STEICE FN TV AU TOXEL B
LTR&EW:

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=2T7DA A=)V

BAAA
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THETHE—IE, PCIT XSS — 1=, VMERR - THTH— -« I— R, 77 A=/
—TADIDD A=Y THIRSNET, ZhEEA VA b —AT BT TFO LY
<t

\E. N— R = 7 OB T &AL IZConcurrent Real-TimethiZ L W fThbnvEd, Z DFH

e
X, PCI-to-VMEZ Y v URBLEHR DU AT A~BINEILD L ) RO -0 2t S E
7

BAENDEBELZFMT A L&, NAHMELZZRBLETDTATLRHDHZ 2R LT
TEW, HAMEHIEE RSB LOBHMOEOICE L TEBWT FE,

NOTE

b LS A S BRI L W D56 Bl X OZEE o i
HERFEEPLHR ) LOEFFL TR EY,

VAT A= RERVAMAT & LT HENCU T 2ftA TSV



TESE—« —
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CAUTION

HEXDMENEICEE L5 A L WS H 5720, EHEREIFSHE I
il o Z LITBET TR S,

7V P ERET) AT B LU AT R ES D U A R - X
NIy T EHET A —b o Ny FEMEAT 2 2m<HERELET,

RDORE
PCIT X4 — + I—FEICEETDHEOOT ¥ /3= bV £/ A,

VMET # 74— « 1= ROV ¥ U X—=DKEIT, VMET X 74— « B— K& £+ 5 Hi,
FEIRVMET Z 7 H = — ROV v U R—=IC L DI SN T DVMEAR R BIHEOBEDRE
R EST AN S T RFICAT O BERH Y £9,

VMENRR « T X T B — « 31— ROMRIZET D ERICOWVTIE, TSBST 7/ mo— - N—
Ro=7 «~=a27/] ODI0EEZSRLTTFIV, UTOBIMEFRIIZRICIONE LlEd
A

o IZDVMETHFH—+«h—KnAay MITYVAT L ba—T7 L LT, F2Eo
VME
Ay NCIEVAT A aryive—JE LTHEAENLTWEONE ) NS, V&
T ELEDTY xR —ITHENIHE SN DL ERNH Y T,

VMENA EDOT/NA ZZVMEA L—7 + 7 ¢ R %8 L TiHawk> AT LD A E U ~
T EAZEAbtbind) Ny 77 - AR LIER =L e AEY - TSNS R R
— FBT_DEV_LM)Z#EHT 2 7=Hi2, U E— FREM-RAM HIB L OLOY ¥ > /38—
VME/NR A EDOVME/NRR « RX—Z « 7 RLALVMEAR L—7 + U ¢ > R H O % %0
HEDLTDICHRET HLER DY 7,

N—Z « T RLALIBMBESFICELS LB R H Y | % LTI OFEHDO YA RISBS/N— K
VENACIFAES OxCOOOOOOO?b>EOXClOOOOOO@%EI@ASZT FUVAZRET DD v
/<~%QLT@§E (CHERR T 2 LR B Y i@“)fﬁf»— ~ERTW L HIOREZ RIS
D 1o DI —RENTITIBMB(A B A W A AR ESINDINLERH Y £7,

A327 RL AP ZRET D728, REM-RAMD FED Y v L _3— Ik D L H IR ET D
MERH Y F9

A32Y ¢ 73— 1IN
A24> ¢ 23— OUT

BHAAT R L 20xC0000000% 48 E T 5 7=, LOT KL AREMRAM<Y ¥ 7 S—DFIL K D
FOICRETHIMNENDHY £ ¢

31,30¥ v > /%—: OUT
fth &= TOLOY ¥ > 73— : IN (16-29)

T 7 F L 20xC1000000% H7E T 5728, HIT KL AREMRAMY ¥ /3 — D3R D &
IICRET DRENRHY £

31,30,24¥ % 73— : OUT
A TOHIY ¥ > 73— @ IN (29-25, 23-16)
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PCI7 ¥ H— s I—RKDA VA F—)

BTFRHOIHawky A7 AIPCIT X7 ¥ — 5 WO AHT D720 L TOFIEEZMFH L CTF X
AN

iHawks A7 L8R — « X7 SN TNDHZ EEREEB L TTEW,

RNRA« AP —FYR— T HEERNDENTNLEPCII—F « 2ny &R LE
£

ERTHO —7 VN0 28 SRR EIRY S L ET,

AR ZIPCITH T H— « H— REZELIAALET,

TETH— 1= RO 1T U CHEDMBEICHEE LET,

AN—Z TTDONEIZRLET,

VMENRR « TE S H—« J—FKDA AR b—)b

NOTE

[

o o~ w

VMENRZR « Ry I T L= ET A V— - Fz—V, NRTF
b RERAD— R—ELOEIV ARACKE 2 HHT D12 DY v
N—%FoTNET, TNLDOV XY U R—IT X T X — - I— FRE
LIAEFNA ATy b LROAINTVAZ EEMBLTTFIV,

VMENRRERPNRT — « TSN TWNDH I LB L TR,

VMENRA « TH S B — e« J—= KNV AT L« 3 ba—InEIERELET, L
VMENRR « THTH— o = KN AT A« arba—J084, Ay M~ LA
DVENRDH Y 77,

HBLTH T H— e HI— KRRV RAT A - ay b a—F5TRRWES., 207X 7% —HIC
VMENRR « J— R « =V TREHDEUA T » FERDTTF IV,

3. BRLERAO Y hOaRx I FZ~h—FREZELIARET,
T HE TR — o« Ir—T )LD

NOTE

KT 7 AN— e =T ORI ENRNRRRBIZ L TR W T FEY, BE
RBRD X9 7/ NS TRIEYEE D BR 72Dz T v a—) « X— A D
W77 AN T T ERFHLTFS,

KT 7 AN—= e =T MIH T ATHELNTWVETDOT, 21
FLLTFON— 18T 7213 F 72385813 F 0 S IR - 2 Al REMER
&) V) jﬁ@—o

1. iHawkz o Ba—% « V27 A EVMENRRERDBANT —OFFCTH D Z L AR L TTS
AN

2. HTFANRN— hTU—AROITLET—Y R T A NN— =T ILDENS
B LET, F—TAPMEAINTORWEHIZEN DT —Y ZEFEIZTTICE LT T
éb\o
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WT 7 A N—= s =T ND—U%EPCIT X T H—« H— D FT o r— "~ L%
T

KT 7 AN—= e =T NDb I FHEVMENRR « THE S H—« =D+ T r—r3~
L9,

PCILVMENR R « Y AT ADW ST OEREZANTFEW,

W7 &7 H—« 13— KOREADYDLEDR AT LTWDH Z L 2R LT, TH T X
—ZBET D72 DIZON THLHIXLERH Y 77,

VTR 2T DA VR b=

Y 7 k7 = 7 iXRedHawk Linux & — I S B A7 a o a7 RCDIZIE T
WE$, ZhiXinstall-shbsvmeAf v A h—L « 27 U F M EEWNAL A =L LET,

VT 2T EA VAT DD, UTFOFIEEZFEITLET

1.

RedHawk/X—0 g L2 ALIBE S EME L TV DiHawks AT 4 ElZ, v—bhTar s A L,
ST =W e T AV AT AEA T LT RSN

a TAZ by 7 ETEZY w27 L, [NewTerminal] Z3%R L %1,
b. A7 A 77 T linitl) EABLET,

“RedHawk Linux PCI-to-VME Bridge Software Library” &\\9 7~V DF 4 27 & H o
iJ. CD-ROM K7 A 7 ~fFAL ET,

CDROMT NA R~ bt 5710, UTDa<wr REFETLET

NOTE: LL FofflTld/medialcdromBfEH SN TWET, BTRRELO VAT ALY fF
TN R4 TORRITIE LT, EREO~ TR« BA 2 MIRRDTREMEDRH D F
T, ELWV=Z > b - FBa 2 MZoOWTiT/etc/fstabZ fER LT F XU,

mount /media/cdrom
AVAR=NTEHED, UTOavr REFETLTRIW

cd /media/cdrom
Jinstall-sbsvme

A VA M=) AT YT IMETTDHECTHEE EOFERIIHES TS 7ZEW,
A UAPN=ANRET LIS, UTFTOa~wr REFETLTRFIW

cd/

umount /media/cdrom

eject
CD-ROMRIA TNOT 4 A7 RO ML, RELTFIW, YN a2—F— . F
— RZ& kT £ 3 (Ctrl-D),
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(357

#BRD¥ 7 2 3 o TRedHawk Linux T DE ¥ = — LR L OV 2 7 AWML ICHESL. S v 5
AREME D B DD B OV T L £,

btpEY = —/v

HANZER SN -RedHawk 7 —F/LiZ, T 740 FDOEFY 22—/ L L THR SN 7=SBST 7 /
7 YU —OPCI-t0-VME/NA « 7 U » U ZFF>THNET, b LELOTHIUX, I —FR KR
GUI L® TDevice Drivers -> SBS VMEbus-to-PCI Support] X H 23V TSBSVMEA 7' 3 >
ML TCINEZECT S ENAETT, ZOFY 2—dbtp” L FER TV ET,

FNRAR s T ANBEEED 2—)b « T A —Z {4

Idevibtp*F /XA & « 7 7 A /L%, letclinit.d/sbsvmeZ It L CHIHMLRRICIERR S Ed, 2h
SD7 7 A NLDEMET. letc/sysconfigisbsvmedD T TEZEESNTWET, BT, LTFOEY
2 =)+ RT A= DHRRIZZ D7 7 A NVTIED Z ERFAIEE T, BEEME TIINT A —# 1%
b FEHEA,

btp_major=num
AT x— « TAAL RAFEMUMERRELET, 774/ ML, I—
RPIEINT D Z EWNATRERO(E r) & 720 £9°, b LERrLSD
TN AR B RET 256, THUEBRCERAT TH - TEWIT =
A, lprocidevices” 7 A Lk, EOTFT A ARBIEFEH ST
WADEHWTT B2 DICTHRD Z ERFEETT,

icbr_q_size=size
FN AL F 2 —ZEIV Y THIAICBRT Y IV O¥i(size) % H5E L
F9, —HERETDE, ZOHEEFp KT A DT a— RBLW
Um— RRLICEES L Z LIk ER A, BEMEIEHE Y IALF 2
— 227 H1KB T,

Im_size=sizel, size2, ...
AT WAFET 5 4-SBS PCI-to-VME =2 > b 22— F (unit)iZf L
—Hv « AE VY (BT_DEV_LM) « A XDEFNZ /A FTHRELE
. bLIDMHEIZO(Em)BRESNTHA, va— - ATV
ENEBEL 2=y MITFESCInE T, BEEMIZe—L .
AE Y NB64KB TRAMAAMB & 720 £, sEiliCOW IR
O Ta—Hn s 2FY ] 7 var 2B LTTFIN,

trace=flag_bits
TNRAR e RTIANRDRL—R « LULEREELET, ZhidED
ML—R « AoyB—U%bp KT A NRSRERRTHNEGHIEHTH728
W S VES, HEATREZR E >y M3 lusrfinclude/btp/btngpci.h
\Z®H HBT_TRC XXxDFE T, kL — R IMEREICHE B % R 7=
B, ZOMREIZbp K7 A NOREE T Ny 7T B2 EA
FTRETT, BEMEIZFL—R « Ayt —U2 L0 r) T,

PLFIEbtpE Y 2 — b « /85 A —ZALREDOH T :

BTP_MOD_PARAMS="bt_major=200 trace=0xff Im_size=0"
BTP_MOD_PARAMS="icbr_q_size=0x1000 Im_size=0x8000,0x4000”
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VMENRR « =y BT

PCI-to-VME/NZ » = » ¥ 7 @ BB R EAF K OHIBRO YR — K id/ete/init.d/sbsvmet)]
k27 )7 MZEENRTHET, < v B I dletc/sysconfig/shsvme-mappingsiZE# S 1
TWAE, “letclinit.d/shsvme start” OMLBEHIZ/ERL S 4L, “stop” OMELHIZHIBRSILE T

letc/sysconfig/sbsvme-mappings 7 7 A JMIZIVME/ARN R « < v BV THERD 72D D~ LT 1
WEa~vr FHAT 7T — R aERhsd, RETHNE, 77— ORI A2~ A
AENTVMENR « = v B T EERT H1-DIHEHT 5 2 EBNAEETT, sbsvme-
mappings 7 7 A ANOa X2 B RLOAKRETHIBT D lprocZ7 7 A /v« VAT L« L F—
Tz —RA] &7 a TS UTUW S /proc/driver/btp/unitivme-mappings 7 7 A WIZEE
RENTODMEICEY, v v B TIER S ET,

AT DAL TIZPCIt0-VME AR R « = » B2 Z BB B T2 D iZsbsvme-mappings 7 7

ANEFRATSHZ LT, VMERAZER~SA U RT3 78— 1« BTG AT Y fEI
ZERT % shmeonfig(1) & O 7= i fetelre.d/rc.local 2 7 ) 7 F~BMD4T%2 & » b

TAHZENABETT, ZNEZHHATEZY T« 27 U 7 I RiENnTWET, M
WTIE (770 r—vavfl] 870 a a2 LTTEFEN,

2—PF— e f U F—T 2 —R

Y R— Y7 h 72T ~DWN L DhDETENRedHawk Linux izt Lz, 4 A b
—VOERIT A, LUFABMEhE Lz,

o BHOBAIRYA XDy 77O ReHR—b, #HO—Y— L 7
ANREBFFOVAT LT, ZOMEEIZE RTA RSP EEOT A AFTH@ED AL | -
Ny 77 EETHRDVICENENDONRAL R - RNy 77 2ED Y TH I & E2ATHEIC
LET, ZOWRERITEBRORENNA U R - Ny 77— Ry 7 THFR— ST
DVMENR « ZL—7 « 7 ¢ v RUZEMNLAFIGMBOMER)ZEI V¥ THZ LizkY
FIATEAZ B EKRLET, MOV TIE (AU R RNy T77DEE] £/ 3
VEBBLTTEEW, 7075 AlIx, VMERRZEMA~EEO Ny 77 OE Y YT L
UL » RTEFENBMENTHWET( 77U r—arfil) B2 ara28RLT
TEW),

o FHEDTOERLFEORDNTNARNWVMEARZE/R~ v B o 7 OVER L HIKR. BLOdLs
AFEYDONRA Y REHATHEDIZZFO~ Y BT OPCINA « 7 R L R BN E O B
EHAR— R, ZAUTRD2ODNT N TERT ST ENARETT ¢

- bt_hw_map_vme/bt_hw_unmap_vmeZ -« 7' Z U BI¥ o> fifi ]
- to the /proc/driver/btp 7 7 A /b = ' AT A~DEZ AL

BB OWTIE [VMEARRZEMA~AD vy BV TBIONRNL VR 273 a0 2BRLT
T&EW, 7a7T AL, G5O EZHEVGVMENR « < v B 7 OVERK, For, BIER
DFEEZRLTCWES( 77V r—vavfl] B7vaa BB LTFEWN),
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15-8

#15-11%libbtp 7 A 77 VIZEFNTWAAPIBSZE#H L C\WET, BIESNZH LB
MENT-BHIIHIHLS 7 v a Y TEABIOUH I TV ET, &Y OBEITIRedHawk
LINUXO LEZEGEENTWASBST 7 /Jay—« V7 "7 DO~ =a 7 VZE#H I TWE

D
#£15-1 PCI-to-VMEZ A 7' 5 U Bi%X
ke BEE
bt_str2dev SCFFIH B IRERT A A~
bt_gen_name T NA AL AR
bp_open T ARICHRET AN At —T
bt_close BTN A7 e —X
bt_chkerr 2=y FEOZT—FF vV
bt_clrerr 2=y hbEOZT—% 7 VT
bt_perror TT— X yk—TkstderriZH S
bt_strerror T — « Ay —VDOTFHNEAER
bt_init Initialize o=y o
bt_read FRERT N ADD T — X OFEHELY
bt write FELT NA AT — R DEXIASL
bt_get_info T A A DERGR E % BUS(BUTF O Note 125 1)
bt_set_info T NA A DERREE E & 7% E (LU T D Note 1% 2 FR)
bt_icbr_install Y IAB A=V« Ny 7 e —F & A F—/L
bt_icbr_remove T IAF A=V« Ny 7 - L—F  EHIER
bt_lock =y hOr v
bt_unlock Diivy 7 Liza=y h&Travy’
bt_mmap BT NAANAEY - vy BT LIRA U Z ZAERR
bt_unmmap AEY o BT LI IET vy T
bt_dev2str FRERT NA A o A TR SUFRI A~
bt_ctrl R Z A ORI A% 2 EHEH L
bt_bind 7TV —va VRN T 7 NS RELTFONote 122 )
bt_unbind NA LV RLERY T 72T 31 FELT DNote 125 H)
bt_reg2str LU A R T SR~ A
bt_cas 7Ny 7 MHEOREE AT T
(KAN=2UHEE FF)
Note:
1. BEOBxRYA XDy 7732 No0MBEEELTHR— S TnEd : g
YRRy TrDFEE] v a v EBRLTEIN,
2. Z DPCI-t0-VME O~ v B TS v ROV R— MIa=—27 T7 : K&ED [VMEN
ALEMA~D= Yy EVTBEIUONA VR B2V a v EZBRBLTEE,
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#15-1 PCl-to-VMEZ A 75 U BB %)

ke =
bt_tas TRy IEOT A MBLORE
bt_get_io THET A —DCSRL T A X DFHEHIRY
bt_put_io THTFHE—DCSRL VA X DEX AR
bt_or_io LR A E AR
bt_reset JE— K TVMERSZRZ Yt v |k
bt_send_irg BEN 7o VMEZ S ZZEN D A F % 5E
bt_status FNRA AD AT —H AT
bt_hw_map_vme PCI-t0-VME N A + = B 2 7 OERK(BA T D Note 2% 2 H8)
bt_hw_unmap_vme PCI-t0-VME R R + = v B2 7 ZHIFR(BL T D Note 2% B H)
Note:
1. HBEROKA YA XNy T 7 X200 EZHEL THAR—FILTWET : 31
VR Ry TrDFEE v a v EBRLTEEN,
2.  ZOPCIto-VME O~ v B> T INA 2 ROYR— MIz=—7 TJ : KED [VMEN
AZE~D~ v L TBEIORA V] B7 v a BB RBLTRFE,

NRAVEK e Ry T77DEE

RedHawk shsvme® /31 o K « Ny 7 7 DY R — I, VMEARSAZERIZREFICE S, A XN
BRI DBN—FNDNA R e Ny 77 28NS THH, bt_mmap()is L Obt_bind() & 77T L
F9, 2O arTiE, SBST 7/ av— VT T =2 T VDNRAL UK RNy
T T BRI E TR IR ED LS ICERLINEETD, ZONAL R Ny 77O
A— M 2R ERIELET,

SBSO % B L RedHawk/ S A > K « Ny 7 7 DL OB TH—a2— P — « f L X —T = — AN
B2 0%, #Bak & TV bbt_set info() BT_INFO_KFREE_BUFIFEON LIZH1T 5 *value® /X
TA=HOFNFTHLZEICERL TR, ioax—H— -« f ¥ —7 = — A4 TISBS
Fr)aY— e VT RT 2T v =a T L TRTOERLERY E7,

bt_get_info BT_INFO_KMALLOC_BUF
e

bt_error_t bt _get info(bt_desc_t btd, BT_INFO_KMALLOC BUF, bt _devdata_t
*value_p)

B Dbt_get_info() BT_INFO_KMALLOC_BUF =1~ FOIEUH LiZ, ZHERNIKRT Ny 7
7 DT KL A value_p/3T A —F DAEIEMN SN TODEEDO I —F L « Ny 7 7 2E

BCTAHZENHRELE 2D, VMENRANEDN Y 775wy B TEIUNAS U RTH720IC
Z O bt_mmap()=<°bt_bind()OFEFONH L 2 EH T2 Z E 3 F[REIC 2 D £,

BT_INFO_KMALLOC_BUFFEOMH Ui, & IZhakE) L7=bt_set_info()
BT_INFO_KMALLOC_SIZMF-UME L CRRE LTZ IR B OB L ZE LW A DI —F )b« /31
KN 7752804 CTES, (L LBT_INFO_KMALLOC BUFFEONH LS S N7-HEZZE D &
SR LA ENR o128, 64KBDT 7 4L b » A XBMEHENET, )
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& KBT_KMALLOC_NBUFS (16)® 4 —%/L + /3> 7 7%, BT_INFO_KMALLOC_BUF=~ >
RO LI X D FRFHZEID Y THZ ERAHEETT, b LINOMBBEZIBED /SA 2 K -
Ny 77 &2EY Y THENRTWEEA, ZOBT INFO_KMALLOC BUFFEFOYH Liddfit L T
BT _EINVALO=Z —fHZIK L 7,

% Lbt_set_info() BT_INFO_KMALLOC_SIZFFNH LIANSA U R« Ny 77 DY A X u~
BRETHEDICHEHEINDGE, FLVASA U R - Ny 7 7 O A XH3bt_set_info()
BT_INFO_KMALLOC_SIZFFOM L A4 L CIHEr DIEICRE SN D E T, ZDHITH<
BT_INFO_KMALLOC_BUFIFUM L& TIEBT_EINVALO T T —fl & HTEEN D 2 L IR
LTF&EW,

HLA—RUBFH LT =« S 2 R e Ny 77 RICH 072 a250 BT 2 &
KRV EA, ZOBT_INFO_KMALLOC BUFIEOME LIiZski L, BT_EINVALO = 7 —{f % K
L%,

bt_set_info BT_INFO_KMALLOC_SIZ

S

bt_error_t bt_set_info(bt_desc_t btd, BT_INFO_KMALLOC SIZ, bt _devdata_t
value)

bt_set_info() BT_INFO_KMALLOC SIZ=t~ > RBFH LWL U R« Ry 7 7 DY A RERIE
THEDIEHEING GG, £Da~ 2 RiLFRkobt_get_info() BT_INFO_KMALLOC_BUF =
< ROMEOH LIZEEE RIETETTT, Bebd 1 K Ny 7704 XCTREICEID
BTHNIZEDT =« XA R« Ny 77 58 LWBT_INFO_KMALLOC_SIZIZ L Y 2%
EZTHI LT EREA,

DXL T, Bipnh A XDH—F) « NA R - RNy 7 7 T1ELL Eobt_get_info()
BT_INFO_KMALLOC_BUFFEUM L 24T > 7212, #72 2BT_INFO_KMALLOC_SIZ *value’/X 5
A—BEFHTHILICL S TEHV Y THIENAREL 72D £97,

20 _REFD VAU NTA—LZTNRA VR e RNy T 7DV A RXEHHATLH EA2HELET
D, METIEDY EHA, B—F « AU R« Ny 7 7ED) B TI20RZFIZHIY LTS
72, 20_EFTD value® NT A —FXEOREB IO HITEID B ToNZH—F L« XA 2
KNy 77 DFEHINTORWEREZHRLET, I—FL - XL K RNy T7 7D A
A DYWL EEIL64KB T T,

. bt_get_info() BT_INFO_KMALLOC_BUFIEOYH L CHI Y M4 CIZkzhd 5 Z & 3 alfE/e h
—FIN e NA LR e Ny T 7 DIRKRYA XFAMBTY, L LAaRb, VAT AOYIEAE
UEBLIVVATLAEY ORRRICEELET O T, AMBDOH —FR/L « SA R« Ry
77 RIEFIZEID M THZ ENFICHRETIZARWEERDH Y £, Z0BE, #EO L/
ERYAZDNRA U R Ry T72EVLBTHZ L HDHWE, AT L - AEY I
ALTAEY « VY —=AZMOREITHNCAMBO I — )b « XA R« RNy 77 2E) 24T
52 ENARETT,

bt_set_info BT_INFO_KFREE_BUF
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B

bt_error_t bt _set_info(bt_desc_t btd, BT_INFO_KFREE_BUF, bt devdata_t
value)

bt set_info() BT_INFO_KFREE_ BUFZ~> RKDA v X —T7 =—RX|L, SBST /7 /ud— . <=
27 R RBRENTWS Z & L RedHawkd T TlIb i £4,
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ERMITIZ, value’ /3T A —H |ISBSOFEEE TIIEH SN EH AN, RedHawkdD 2% TlILL
TOFETEDONRT A= EFHLET :

valug® /RT A—Z N rds

ZORPO LI, BE— Y —Z27 Hbt_mmap() S TVARNETD H—F /b - /34
YRRy T ETUNL U RBROWALET,

H LT A REOBEr NGB/ NA VK« Ny 77 MERONL WA, Z0
RN U3 RBR L, MOV L Ee~BT_EINVALZS IR &N E T,

value’ /%5 A —Z 3 F a TR WS

ZOMOH LIERED A —F L « XA VR« Ny T 7 &BIDETT U3 v R KUK
THEOOLOTT, ZOHE, FFOH Lo value’ /87 A —& 1%, LIATObt_get_info()
BT_INFO_KMALLOC_BUFIETRH L C'value_p’ /<5 A — Z 1RSI — /L + Sy 7
7DT RVALFERILTHLIVENHY £7°,

HLIZOMECH LD value” /XT A —ZIZHE LI/ y 77 DT K UARERR T —F
e AR e Ny Ty E=HLBRWGE, ZOFO LIZEK L TBT_EINVALO = Z
— &K LET,

H L Z OO LD value” /ST XA —F WHN2 I —F )b « XAV R« Ny 757 & —FL
TWCHHEZODON Yy 7 7 Na—P—2Eln5bt_mmap() SN TWBHA, OO L
130 L CBT_EFAILOEANR SNE T, ZOHE. OO LI D ENZFE DN
v 7 7 & £bt_unmmap() T ALERNHY £,

NA VR« Ry 77 OBINER

PBeDt¥ 7 v a v TiEAA v R« Ny 77 OV R— hARedHawkD T THEL KIS EHAR D
IOV T LET,

bigphysarea’S v F

SBST/ /Y — - VT hT =T - w=a T /LICHFEE &S TV Sbigphysareas S v Fid,
RedHawk sbsvme btp7 /31 & « RTA NRTHHR—F ST NE LIINEE SN THER
loo BEDORERNAL R - RNy T 7 2FERTHZLI2E 5T, VMEASA D HiHawkD A &
UNT 7R AT DHIEDICVMENSA « AL —7 « 7 4 v RUEMOIBMBETE YR — 952
ENATHE T,

btpE Y 2—LDT u—FK

sbsvme 'btp’ B —F/)b + BV 2 —LE, HET BB ADT KL AZERIZbt_mmap() S iz ED
= e XA R e Ny 77 bFETHEIET v e — R 5 2 Ltk EdA, I—=x
Jbe RIAN BT a—ART ra— RENDHENCT 21 2T E T bt_unmmap()FFONH LIZT
=N e XL R e RNy T 7 ~Dv vy B T EHIRT 20ERDH D 7,

BUE 2 ——Z2f 2> Hbt_mmap() SI7=/3A > K« N 7 7 BFEIE L WE, btpr—x/b +
E Y 2 —/L i fetc/init.disbsvme stop” = RIZTT7ra— K952 ERA[EET, HIEHI D Y
THINTWDREDH =L« NA U R RNy 77 HEIENAS V FEATHAHEEIF)N— Y
T T7VMENRZ « AL —7 « 7 4 v RUZEMMPLIERO S HIZ7 vun— FEh, ROl —x
e AEVEID B TORDICHRENET,
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bt_bind rem_addr_p/XF X —%

a—Hh) - AE)

15-12

bt_bind)FEONH L @’rem_addr_p* 737 A — X FECH LTS A —Fb « XA UK e RNy T 7%
NA U RLIEWEROVMENR « AL —7 -« 74 RURNDOAF 7y NERELET, 20
HIXA 7y FTHY ., HFHRVMERZOWET RLATIEARWZ LIZEELTTFE,

IOF 7y M, SBSVMET 7% — « 51— K EIZHAREM-RAM LOD ¥ % 78— 7E
WLV ERBENIEVMENRRT RLADEEENS L 9,

FERED rem_addr_p” A7ty MEZFE., b LIErem_addr_p’ /X7 A& —|C
BT_BIND_NO_CAREfE#ffi 1 L CTbtp KT A /NZH@YI 7234 K« 7 RLA[EE RO & &
HTEOELLTHAEETT, ZOEBMELNDEA. bt_bind)FFOM LA b IERIZE - 72K
D’rem_addr_p” AEUALEIIT —FRNADP RT A NP AL U R e Ny T 7| INAf 2 RLEAT
ty MEZEHET,

il LT, H LREM-RAM LOD ¥ v 7 3—g% T H0XCO000000 DB IZ B E S A7 & v MEDS
0x10000D¥5E . VMEARAINSL T 7B AT[RE/R Z DNy 7 7 DEBRONSAL K« 7 KLU AT
0xC0010000& 7225 TL & 9,

=)+ XA R e RNy T 7O R—MEFHN, bpRTA RNbEeu—hL - AT D
a7 hEYR—bFLET, XM U F - RNy T rHEO-OIBEEFHAIND
BT_DEV_A32, BT_DEV_A24, fiOVME/NR « T84 R « B A4 T D4 VIZBT_DEV_LMT /N
AR BATOERZR LTI OMRENRIHTTREL 720 £,

T—H) s AEY - Ny T7iE, btp RT7 A4 303 — REINFERFICVMENRR « AL—7 - 7 ¢
v R UEEEAE D Y SN, v REN Tz a—h ViHawk X £ U DA SN E T, ZDAE
UOEID LB TENSL Y REMp RTIA R — RENTWARY EfisnizEE &2 5,
t, Lbtp K A /353%/etc/init.d/sbsvme stop” <> RiZXk VW 7ro— RENEHA, Zoa—7
e AEY » Ny T FIIVMEARRZERN LT v — RER, oD —F A THHT 572012
RS IVETS

a—H e AFY « Ry T 7, VMET # 74— « 51— K EOREM-RAM LOY ¥ > /S —3% i
WTEBENZEBVIZHIZVMEAR « ZL—7 « 7 ¢ v RUDENERIZ AN, » RLE
T, BIzIX, bLu—h - 2E U OV A X)64KB, REM-RAM LOY ¥ 7 R—REM
0XCO000000 DfE~FRE S INTZHE. B—Hb « AFEY « Ny 7 7 [ZIPHEVMENS R - 7 KL X
?0xC00000007> & 0xCO000FFF £ TOVME N A~ A A v RENET,

g—H) s AFY « RNy T FIFFICVMENRZ « UE— |k « 2L —7 « 7 ¢ > R OEDFEK
EEET LD, = e NA R e RNy T piEr—Hh s AFY - PR FREORE
IEWDOTH ZOFIEA~NA LV REND LITRLZNT LICERLTTFEY, BEEET, 72—
F e AEY « PR — NI, (REM-RAM LOY ¥ > /R—HEMNI6MB % 1 /N —4~ 5 HiH IR E
ENTVWBEREL O,V R Ny 7 7HIZI6MB-64KB OVMENRA « AL—7 « 7 ¢
VRUZEMER LT, 6AKBOE =L « AFY « Ny T 7 « $f ATHHER->TWVET,

n—H s AEY « Ny Ty DOYA X, letc/sysconfigisbsvmetk 7 7 A M(AED THE
Bl B2 a v EBRLTTFEWND M size’ T A—FEERTHZ LIt L
MAMRETY, AR —FShD’Im_size’ DEOHEKIFAMBTH D Z LITHEEL TRV, b L
LV RERENEESNIZSHE, bp KT A Dy 7 750 B TRIREF, v—HhL - 2
£ U REITIbtp BT A N1 — RIS & 720 £,

n—Hh/L e AEY - PR— ML, Imsize’ btpET 2 —/L c RTA—FEPu~RETDHI L
IRV DI ENARETT, Er~RE LSS, tpRIA N\ Tr—Hh - AEY -
Ny 7 7ITE) BT, VMENRR « AL—7 « U 2 FUEBEKIIT —F% « Sf K-
N 7 7 AT DT OIS IE T,
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B—= s AFY « PR=FMI, AR RNy T7 o PR-PEETHIIBPTHETS

7 —

H—H/ e AEY ENLUR e Ry T 7Dl GFNR, AL—7 -« 72 FUfEkz@ELT
VMEARZ )G T 7 B ANARETY,

B—Fb e AEY ENRL R Ny T 7 OEFONy 7 7 KT, bt_read(), bt_write(),
bt_mmap()BI%k & i 3§ 2 BRCE Y /e T NA R« XA TEIRETDHLICL-TT 7 A
FTHZENAREE 2D T,

H e AEY LA UK Ry T 7 DOEFR— N TOERBNT

1o0a—H) « ZEY « Ny 7 RIS NEET HAREERSHV T, 2oy 77
MIbtp KT A N a— FIFIZEHESIN, FIANRTore—RFEINsETEYD Y TBLIW
NA Vv RENT=FFE LR FET,

SR DRI B A XD/NA 2 K - Ny 7 7 ([ FECEID BT LA U R,
BT 3, FB L ORI 5 Z L 3 A[RE T,

g—H) e AEY « Ny T 7 ILFIZVMENRR « AL—7 « 7 ¢ v RUGEKOE D% 5
LET,

SRANC RS VR e Ny T 7 DDl —YP—=RNVMEN AL~ A o REEDHE A
VRN T rOMNEIFA TRy NOELLLIEET DI &, FIE —FRMIZEIZE
HTDRDENTWDNEA 7y b BT SE5 2 ENARETT,

VMENRRZEI~D v UV TBIOL VU R

RedHawkiZfsE D7 mE R LIFBKRR . vy BV 7R ER LT rEARNKT Lckb %
DFEFEHRDOLVMENRZEM~ v B TEERT 5 HEERELEST, 2o~y B ZI3HMT
VeI L OWIBRT 5 Z &A%, bt_hw_map_vme & bt_hw_unmap_vme> A 7' U BGEZ 18 L C,

Fldproc 7 7 AN c VAT Ah A L H =T 2= ANEZADRI L TELLLAEL Y E

j‘o

VOZERI DRI ~Z D& 7 A v N &1 v KT 5 72HiZshmbind(2) F 7z iXshmconfig(1) &
W T I T TVMENRZE] v B IR T D — B OPCINABMGET R L 2 EEfFE L O
EHTDZ ENAREE 2D 7,

ZOBBRIZIUTOE® 7 v a TR SR TWET,

bt _ hw_map_vme

Z OREEIEET LUVPCI-to-VMEAR R « = » B Z a2 {ERR L £ 1,

S

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 Ji%2h L 7= bt_open()BIELE N L IR S L7z T /3 A AFilk 7,
phys_addr_p DOV BT DD — I VPCINABRIRIAN—A « T KL AR

RS D 2 —F—ZER DAL,
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vme_addr

map_len

swapping

RYE

BAIGIR— A « Z—7 o RVMEARZDOWELT KL A, ZO7 FL &
IZAKBOBESR AR IRz 5N TWALERH Y £,

B SN B N— R =T « v v V7DV A4 X, Z OEITAKBOE
Hcin EFhbshnEd,

N=RT T -y B TIEHT 3 - AT v B 7
fusrfinclude/btp/btngpci.h~v % - 77 A MZEENTND
BT_SWAP_xxx EZ&ZEMT 5 Z LA ARETT

%2 L7854, BT_SUCCESSOEA R S E§, phys_addr_pfii#EiZiK X L7=PCI/XADT
RLAE, VE— FVMENRRY RLZADZOHIPFENT 78 AT 5 OITEHTTRER I A £
U fEIR & VERE 95 72 Hshmbind (2) £ 7z 1Zshmceonfig(D) &2 45 2 & AATHE T,

KL 75A . RROFIR Z /3 @Y 72bt_error_tOfEN KIS ET :

BT _EDESC

BT_EINVAL
BT_ENXIO
BT_ENOMEM

BT_ENOMEM

bt_hw_unmap_vme

72 btdFLdR F AR E SN, SRR FIET AR - X AT
BT _DEV_A32, BT_DEV_A24, BT_DEV_A16Mbt_open()FE UMM L7
LIRENTFHIB T THIVLERH D £,

e 7evme_addr, map_len, phys_addr_p, AV v L7 - RF
A—HPREE SN,

shsvme/N— R 7 = 7R A4 T4 T, £HREELLERIN
TUNRUN,

shsvmeN— R =7 « v v B 7 « LURZNNLEL$585E)
BTH Rkl

o=y B TOBHNEREND I —3 T — X EERA O A £
VEEIDYTHZENTERNoT,

Z OB%RIEbt_hw_map vmeBAE CREIZERK X 4172 % 7= 13/proc/driver/btp/unit/ivmemappings
T 7 A NASDEZARIC L BHPCIM0-VMENR A « = v U 7 AHIBRLE T,

S

bt_error_t bt _hw_unmap_vme(bt_desc_t btd, void *phys_addr)

NRTA=F
btd

phys_addr
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R i
Bh L7-834 . BT_SUCCESSOEANR S ET,
K L7256, REOFEKZ 73 @ 7ebt_error _tOfEINRENET

BT _EDESC M7 abtdit i 2B E Sz, Ll IET A A« XA T
BT_DEV_A32, BT_DEV_A24, BT_DEV_A16MDbt_open()FFUrH L 7>
LISNZRBRFTHEILERHY 9,

BT_ENOT_FOUND phys_addr/37 A —& TIRESN7o~ v BV I RIFE L2,
lproc7 7 AN« VAT h e AU F—Txz—R
shsvme btp 1 — /L « YV 22— u— RENRE, LR Dlproc” 7 A ABERR S IVET -
/proc/driver/btp/unit’ivme-mappings

unit (ZsbsvmePCI7' Y v ¥ « I—RFD2=v FEETT, DI — Ridz=v FEFD0E
ROET, HEOTY v PEFEOVRAT L LETIE, 2BADOI—Rida=y FERLLERD
ﬂ_‘o

BEFDPCI-t0-VMENR R « v~ o B TIEED T 7 A VDHFELTVICL D B25 2 ENARETT,
T BT EDT 7 AN~OEZ ALV IERB L OHIBRNRAREE 2D 9, b0
T =y ZIFLU T TR LET,

VMENR R « = v ¥y ZFDFER

cat(1) % - 7zvme-mappings 7 7 A /L DFHIL Y 1%, BEMNL SNZETOVMERR « <=
Y B EFRLET, UTOHAIE2-5DPCl-to VMEA‘X Ry BT ERLET

$ cat /proc/driver/btp/0O/vme-mappings

pci=0xf8019000 vme=0x00008000 size=0x0001000 space=A16 admod=0x2d swap=5
pci=0xf8011000 vme=0x00fe0000 size=0x0008000 space=A24 admod=0x39 swap=0

pci= <y BV R END 2 —HAPCINA « 7 RLAZRLET
vme= BALAVME/N R « 7 RLAZRLET
size= vy BT OV A R/ EISERLET
space= VME/NA « 7 RULRAZEROV vy B T OZ A TERRLET
admod=  /usrfinclude/btp/btdef. hiZE K S 4L HBT_AMOD_xxx Tk EAL7ZVME/N
AT RVA-®T 4 77 AT R LET
swap= fusrfinclude/btp/btngpci.h.\ZEF S 4L HBT_SWAP_xxx Tilik Izt v
ke 2Ty TR ERLET
VME/SNR « = v BV 7 DIERR
VME/\Z ZeR~D~< v 'L Zldvme- mapplngs774/lﬂ\0)i%‘f ATMZ LV ERRT 2 2 &2
HECTT . ZD7 7 A N~EZALTZDITIZCAP_ SYS _ADMINHE[R & Ff> TV B LENRH 5
el J: CEBELTRFEY, wv BT %1’?552?‘/57‘_ ZiX, LLFD32DNRT A —H %2 ZTE
OINEETHRET OLERH D £7 ¢

vme= <y BT T BHDICR—=UIHi A DIVZBIAVME AN R « 7 R LA ERTE L
ESch

(Bl - Oxfffff000)
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size= <o BT DY A RA(R=V DB THDHZ L) ERELET, () : 0x1000)
shsvme/n— K7 = 7id~ v B2 T REFT32MBOVME S A ZEIZHIR S
TS ZEITHEEL TR,

space= VME/NR « 7 RLVRZEMO~ v B 7 DX A7 (A32, A24, Al6) 5 E L E
7

UTFDAT gy« RTGA—=2F, EROVENRT A —ZIZHWDTEBEDIEE CTE 252 &
"EECT

admod=  Jusrf/include/btp/btdef.hiZE K 41 5BT_AMOD_xxx Tililk EH7ZVMEN
AT RVA T4 774 T EBELET, b LIEBELRVWEES, LITFO
T 7 x MEMER SIVET

BT_AMOD_32 0x0d
BT_AMOD_24 0x3d
BT_AMOD_16 0x2d

swap= fusrfinclude/btp/btngpci.hiZEF S HBT_SWAP_xxx TRk I bt v
b ATy BT HAERELET, b LEELRWES, 77 4/L MED
BT_SWAP_DEFAULTAMER SN E 9,

PLFoHiE. vmemappings 7 7 A L ~DEZ AR L D2ODVMENR - < v B T OVER
ERLET,

$ echo “vme=0xel000000 size=0x10000 space=A32" > /proc/driver/btp/0O/vme-mappings
$ echo “vme=0xc0000000 size=0x1000 space=A32 swap=7 admod=0x9” >
Iproc/driver/btp/0O/vme-mappings

shsvme btp 1 — /L K A /323“/etc/init.d/sbsvme stop” ( [VMENRZ « v v B2 7| LT
TEIWZTTrr—RIN5HHE, BEORTOVMENR « v vy BV TIERIANRT vra—
FENDENCHIBENS Z EICHEELTTFEY, b L~y BV Z2EE L, “modprobe -r btp”

MRIANET va— N0 fbiiziss. 7 e — NIRTOVMENR » v v B
TIRHIBRS LD ETRILET,

VMEARZ « = v 'V 7 DHIER

15-16

VMENRZE[/]~D~ » ¥ 7%, vme-mappings” 7 A /LI~ v B2 7 O wa—J1 VPCIVS AL
BErHEZADI LICEVRT DI LENARETT, 207 7 A A~FEZRAT DI
CAP_SYS_ADMINHERR 2 FF > TV D MENH 5 Z LITIEE L TFEVY, PCIYADALE L

bt hw_map_vme()33 & O'vme-mappings 7 7 A L Dcatic L VRS Ed,

il

$ cat /proc/driver/btp/0/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
$ echo “pci=0xf8019000" > /proc/driver/btp/0/vme-mappings

$ cat /proc/driver/btp/0/vme-mappings
pci=0x¥8011000 vme=0x00fe0000 size=0x0008000 space=A24 admod=0x39 swap=0



TV or—a

PCI-to-VME #7v— A

>l

777 AMiliZ, sbsvme btpT 34 R« KT A SOFERED I A I L OFI A 2k L %
9, T bilusrishare/doc/ccur/examples/sbsvme TR DI A Z ENAHETY, T 1
7T DEIRDT= IR 22 Y — LT

o TNyXUT

o NAFV - F=HOT vy Tu—RFBELRFTr—F

o ul T AMELTEIVIABDZAE E L OER

. N—RT =27 DT A

e VMENR -« =y BV 7OERBLOHE AEY I~/ A K

£1521L 71 7T AR TH L TWET, T AF U 27 (*)IERedHawk LinuxiZ Mz Hivi 7 1
TThERL, i B varyTAEhTWET, o7l T LESBST 7/ ao— - Y
T hyxT s w=a TV TIHENRTVWET,

#%15-2 PCI-to-VMEZ & 7" 5 L5

AW BEE A sh 5%
bt_bind UET— FVMERZR~T =)V« Ny T 752314 KL, 22— — AN % | bt_bind()
FEo T, NA U RLTNy 7 7 OYEEA256byte % ) LE T, bt_unbind()

bt_bind_mult *

U E— FVMERZA~EEHO O =)V « Ny T 7 &34 2 R4 5 H51E%5 | bt_bind()
LFEY, EET2—F— ANFEDORNICO—H )L « Ny 7 7 (ZfEA2EZ | bt_unbind()
ABFET, =P —ANFEHR, Fa—H)L - Ny T 7 DER—T DNk
gH16byteZ ) L E T,

bt_bind_multsz *

BEORBRLY A XDNAL R« Ny 77 BAENT 2 7EERLET, bt_bind()
bt_unbind()

bt_cat ‘catt s T AL THET, UE— RVMENRANDL D4R Y ZFE%E | bt_read()
Hi 71 (stdout)~, F 7 IIAEHEA T (stdin) 5 U B— FVMENA~DT — bt_write()
FEIABLERBICLETS,
bt_datachk BEDRE = HFNT S ANEOHAEEBIOT —F 71T AT | bt_read()
—HADTT=NREL TN EERIELET, bt_write()
bt_dumpmem Y E— FVME/RR DT — ¥ 256byte & st A 0 AR HEH A~ A L E T, n/a
bt_getinfo BRIANRONRTA—ZERHRFLEND OEEZIEREH ) ~FRTDH R
U7k,
bt hwmap  * VMENR A « = v B0 7 2B L £, bt_hw_map_vme()
bt hwunmap * VMENRZ « = v B 7 &I LE7, bt_hw_unmap_vme()
bt_icbr EEOEIVARL A T ORI L OEI VAR EZELET, bt_icbr_install()
bt_icbr_remove()
bt_info RIZANRONTG A —=EOBGETITREELITVET, bt_get_info()
bt_set_info()
bt_readmem U E— FVME/S A DF — # 256byte D FE 4 B> THEMEH Jj~37% L3, | bt_read()
bt_reset VE—VMEXZZ VY FLET, bt_reset()

(A~N—2~FE<)
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#15-2 PCI-to-VMEZ’ 12 7' T A (%2%)

G2 BEE RS 5%
bt_revs RIANRDN=Ta v BLUON—RU =T D77 —AUxT - "=z bt_open()
MEMEFERO~H O LET,
bt_sendi UE— b - RZ~FALEEEFELET, bt_send_irq()
readdma * | CPUIZRRDY I —F)b « RIANTHEHINDIDMAN— R =737 — | bt_read()
BuEAV—FTHEICRDIDT T TEAREYRENRT — X i
W2 Z & &BRWTIE, readmem& WL TY,
shmat * THEFTHEDIHEAETY - F— - XTI XA—FEFHL, H 2 | shmeonfig(l)
Y SRl B RE A Y £9°, shmeonfig-script” 1 77 A CHA SR E T, shmat(2)
shmbind * | PCI40-VMENR A « v o Vo i~y T ENT4A A€ UEERZER LT | shmget(2)
ZoFLTENEHEAEELET, shmbind(2)
shmat(2)
shmeonfig-script * | /proc” 7 A /b « ¥ A7 L& L CPCI-t0-VME/NN R « = v BV 7 & {ERK shmconfig(1)
L. VMENRZFEIRAAA o B 23040 A F ) Sz AFl 2 227 U 7
T3
vme-mappings * lproc”7 7 A /v « ¥ AT L% J LTPCI0-VMENR » = v B 7 &R n/a
B, o, HIBRT 2 kR AT AZ Y S TY,
writemem ~ * U E— FVMENA~256byte DT — # & F XA, U E— RVME/N AN bt_read()
5256byte DT — X Bt AR LT, FOT —X BN ~HITLET, bt write()
writedma * CPUNRT —H & ab—3 2R DIZHT—F/ + KT A/STDMAN— R | bt_write()
T MERHENDZ L2, ZOTal I ARNED REWRT—X%
FEIATZ & ZBRO T, writtmem & R C T, ZOHXY £— FVME
INANT —H e EZADRTET T, UE— FVMERANS DT —H it R
LIZLERA,
bt bind_mult
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bt_bind_multt-> 7N « 77U r—a id, BEORUY A XDy 7 7% JE—h

« N R

~NA KT D72zt bind) BB AFEHA LET, Zida—F—ANERFHEKEL, N1 RS
NEBNRNY 77 DE_X—=TVDRIDLIT — K2 LET, FE TNy 77 ~FT—X

DEZIALBITNET

£ F J715 + bt_bind_mult -[natulws]

TS av BB

-n <nbufs> E DM TRBILONAL VY T2y 7708, BEEMIT2,

-a <vmeaddr> Ny 77 %34 RTHVMET FL A, BEEMMIZBT_BIND_NO_CARE,

-t <logdev> #wFLT 34 2 (BT_DEV_MEM, BT_DEV_IO, BT_DEV_DEFAULT%),
BEZEMIZBT _DEV_DEFAULT,

-U <unit> F—T7F b=y bEE, BEEIT0,

-l <len> NA U RT3y 77 DES, BEEMHEIZLI~—(0x1000),

-w <value> BNy 7 7 DFEN—VONFHAT — RIZZ Offi i EXIAAR T T,

-s <swapbits> bt bind()ZFFOH 72D AT v 7« By MEZBHELET, VR »
TR BEN RN LICEE LTSN,




bt bind_multsz

PCI-to-VME #7v— A

bt_bind_multsz¥> 7V « 7V r— 3 E, xRV A ROy Ty ETE— b -
INAANSA 2 R 572012bt bindOBEE 2 LET, Zida—F—ADNZRHEL, 12
RENTEN Y T 7 DER—DDRIIDAT — REHH L, AR5 TSRy 7 7 ~F
— X DEZALBITVET,

i 5% + bt_bind_multsz -[atuws]

-4

HERE

-a <vmeaddr>

Ny 77 %34 RTHVMET FLA, BEEMIZBT_BIND_NO_CARE,

-t <logdev>

P N4 2 (BT_DEV_MEM, BT_DEV_|O, BT_DEV_DEFAULT%),
BEEEIZBT_DEV_DEFAULT,

-u <unit>

=TI Ha=y bET, BEEEEO,

-w <value>

RN T 7 DFEN—V DAY — FICZ D HEIAHLET,

-s <swapbits>

bt bind)ZFFOH 72D AT v 7« By MEZBRELET, VR »
IR E NN LIZEE LT &,

bt_hwmap

bt_hwmap¥ > 7 « 77U r— 3 id, VMEARAZEMOEIE~N— R 7 =7 - v~ v 7
ZVERT % 729 12bt_hw_map_vmeBi%c 2 L £ 4,

i F 595 « bt_hwmap -a[ltus]

* T av

HERE

-a <addr>

VMENRZOWYELY R A, ZO53IFMHATT,

-1 <len>

PCI)RA Bz~ v BV 7T AVMEAR RO R &, BMEMIZIL—
(0x1000),

-t <logdev>

T U e AT HimET N A (BT_DEV_A32, BT_DEV_A24, BT_DEV_A16,
BT_DEV_IO, BT_DEV_RR), BEEfEIZBT_DEV_A32,

-u <unit>

FA—TrFHa=y bET, BEEEEO,

-s <swapbits>

bt bind)ZMFOHT72DIcAT v - By MEZRELET, VU AR v
TR S NN EIZEBR L TR,
BEEMIZBT _SWAP_DEFAULT,

bt _hwunmap

bt_hwmap¥ > 7 « 77U r—3 3 id, VMEASAZER OIS NN~ R =7 « v v B
7 & HIBR$ A 72 12bt_hw_unmap_vmeB A L £,

i 5% + bt_hwunmap -p[tu]

F T a v

HERE

-p <pciaddr>

YR 5~y B ZOa—ALPCIRAOWET KL A, Z O5EITME
<7,

-t <logdev>

LT N4 A (BT_DEV_A32, BT_DEV_A24, BT_DEV_A16, BT_DEV_IO,
BT_DEV_RR) ., BEEflIZBT_DEV_A32,

-u <unit>

FA—TrFHa=y bET, BEEEEO,
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readdma

shmat

shmbind

15-20

CPUIZD Y 1—F b« RTIANRTHHASNDOIDMAN— R =27 N TF—Z 2 at—45 ¢
WD DT T T ANLIDRENVRT —ZEmAND Z EEHRVWTE, 2o
7 7' 7 Aidbt_readmem & [7] U T,

i B 7715 + readdma -[atulo]

FFav BERE
-a <addr> T ARG T AT RV A, 7 7 4/ MiE=0x00000000
-t <logdev> T U AT DT A A, BEEEIZBT _DEV_A32,
-U <unit> FA—7 3 ba=y bEF, BEEMEIZO,
-1 <length> A D AN M, X=U A X~ TET, BEEMIE0x1000,
-0 <outlen> FR=TERBRO I IIT 5340 M, BEEEIT16byte, = OfEIX
AL T THDHTZ &,

ZOH T - T a T Aidshmeonfig-script A 7 U 7 MZ X D IFOH &N E T, Zhiddha 2
EYDkey EEFIHALTT X vF L, VMEASRZERBIZNA & RS20 A Y S O 3

i B 575 « shmat -k shmkey -s size [-0 outlen]

FFvav Mt
-k <shmkey> 1085, F721E'0x 20X T 2 16O ILA AT Y OF —1fH,
-5 <size> A A £ U O Y A X (byte),
-0 <outlen> AL~ T 2EILHEAEY « A=V ORFN DO/ M (161
), BEAEfEIL32byte,

D7 7T AL, PCIHO-VMENR R « = v B S~ G AF V{EKEZ T Z v FT 572012
shmget(2), shmbind(2), shmat(2)ZEH L £3, AT VICT F v F Sz 0o
VME R R ZEF DOt EX N A[REE 72 ) £97, PCIto-VMEN— KT =7 « <= v B2 7 (3BEICE
RENTWELERH Y T,

f# JJ71% - shmbind -p pci_addr -s size [-r | -w value] [-o len]

TS av HERE
-p <pci_addr> VME~ v BV 7 R@ENN TN D e — A LPCIVNA - 7 R L A(161#2K).
-s <size> VERLT 2 A A€ V) SO 3 A X (byte, 161E%%),
-r HA A U SED D ORI (BEE L),
-w <value> FRE SN MEEf, F 2%V fElg -~ X AR (161E30)
-0 <len> RN~ T HKIEFAETY « XR—=TU O HEI D DA M (161
)., BEAEfEIX32byte,




shmconfig-script

vme-mappings

writemem

writedma

PCI-to-VME #7v— A

ZAUIPCIO-VMEN R « = v BV ZIT K D REDVMEN R FEIE~NA v Rz G A€ Y
kA B9 5 7o izshmeonfig() & EA T2 HEoOY T« 22 V7 T, ZORY
U7 MR A = U SEEMER Sz iZshmat o 7L - a7 AEFFOH L £,

Z #uid/proc/driver/btp/unitvme-mappings 7 7 A /L &V PCI-t0-VMER R « = » B 7 & 1E
B, A, HIBRT 2 R Ty e 22 DT RTY,

OV T e T a T AE, Bit LT N ADOWNT NI E X AT 72 O bt_write() Bit 3
Mirror APIBE¥ A L £ 37,

i 515« writemem -[atud)]

FFav BB
-a <addr> T—HEEEIED DT RV A, 7 7 4 /L ME=0x00000000,
_t <logdev> 7 7 2% % ¥ " Z(BT_DEV_RDP, BT DEV_A32, %),
-U <unit> FA—7 3 ba=y bEF, BEEMEIXO,
-d <value> EXIALEBIET BT — X OfE, BEEIT0,

ETOREEFCEFOELERLIELMEMLET,

B 7 R L A0x00001000 C#4 % BT _DEV_RDP» b B A D256byte D5 — & % &
ABET

./writemem -a 0x00001000

IOV Tal T AL, CPURT —H &2 att—4+ 5 boich—x)L s RIANRT
DMAN— R =7 MEDLOND Z &l oT, TNRL D REWRT —Z 2 EZIATLZ LE2R
WX, writtmem & R U T, ZOFNTY E— NVMENAA~T — X 2 EXALZ0 T, VT
— RBVMENRANSL DT — iR LIZLER A,

i 515 « writedma -[atuld]

FFav BB
-a <addr> VMET R L ZD5e8, BEE{E =0x00000000.
-t <logdev> T U AT DT A A, HEMEIZBT_DEV_A32,
-U <unit> F—7 3 ha=y bEF, BEEMEIXO,
-1 <length> TFEIALAA M, X=UH A X~ T Ed, BEMIZ0x1000,
-d <value> EXIALEBIET BT — X OfE, BEEIT0,
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PRTH—X) « S g

A TlIRedHawk s 27 A TR RTBEZRPRT I — /L « 72 g VIZHOWTHBHA L £ -
NOTE

RedHawk PRTH — /LT ¥ ORedHawk D X ¥ — « N— 3 O
VU —ATIIFIHTEEEAN., TDOHDEREFIDORedHawkD < A
— Ty 7TF—MIEENET, - T, RedHawk 7.312BI L Tix
RedHawk PRT % —x /LiZRedHawk 7.3.11Z & £ £ 7,

PRT &L ?

RedHawk 7.31%. BEE DRedHawkiZ e H — /L. RedHawk k L' — R « H—F/L RedHawkT /3
o e =R VTIMZT3ODH LWPRT A —F -« 73 a U BAFIATREE 72 0 £,
PRT A — % /LZRedHawkDIBH DV 7TV X2 A JMERERTAEAE TN, BiZaI2=7 ¢ |ZH
FENT-PREEMPT RTU T AZ A L« k~rT 4 7 ALERET,

PREEMPT RTDENIFEZEMNIPRT I — DY T IVZ A LEENRZE DY . RedHawk 7 — %
NDY =T 4 TN E DBV TINEA L s BT ANRETIIRWARENEDH L ED Y 7
FeUTNANEA L ZRATB: B~V ry b B—aT7 OV AT LAERITIHRTOA LY RE
PES T TV Ir— g UNTE o THIG LW b D272 5 ATREME 2 kD TV E T,

RedHawk vs PRT

RedHawk 3 — %)L DS —)LF 4  ZIIFED Y V— 2% ) T2 A MEENIHHEL THAS
LD I AT LD V=R %55 LI ERLUET(ZOREEENZTHEST S
L. IOT T —FIFEON— R = T RBERRECTH D RE DY T A MEREE L2 5
LET), LLAaRns, Zo7 Fu—Fid 7t ZA05HE L O —/v RICEBAIC S S
TAHZE, BEOREDOEH S ENEE, > — v RT DU NRH DI DONTHI28# Lo iEE
TAHFENTELXIHOET IV r—va v 28T 2R b2 —V—IZER L ET,

PRTH— A DE/ BIIZ, RedHawkd v —/LF ¢ v 7 HICERF SN TWARWT T r— 3
VTHATHHDLNDY TAEA LERIZET 2FLARET HEDICTFHOTF 2 —=
U TREEBDHERT 2 FETT, B, HEOBRAAL Yy RTHRSNTHWDLI T 7Y Fr—
g UiZRedHawk h — %L L D) BPRTH— %L DIE 9 S L W HSBET D a[REMENH Y £, L
L7amds, @O U T A A LERBIZIRIR & L CRedHawk D o — V7 ¢ > 7 I BAREIZGRE

ENET TV r—va it hoTERENET,
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PRTOEEEH

PREEMPT _RTiZLinux# — RV D% < O BFICEERE LT #{ToTE Y 708, A5 Z0R
AR EROFEE I —FIV « AU B Y 7 ORI NEEIZT Y =7 halfe/eikiglc 2
STWHETT, I—F/ ARy 7HFIZT VTV g VEDTAT 5 FIIEMR A FEE
LR DA &V . PREEMPT_RT CETICENS X 2 52RICEFF STV RWnT Sf 2 - K
FTANTPRT I — NV EEEAT AL TEETALERH Y £7,

PREEMPT RTIZ., BEEDR S EVFITAER T 0B AREIC AT AD Tt v L TH
TENTVWD Z EARFEICTH7-0LNUXT BT R « A7V 2—F B RAMICER LT
ET. CNERIET D70, A7 Pa—F3FTARA T n AR E @A T HI L, F
FATRE L 22 DCPUNT B R BRI ANVEZ DFENRMEL RV ET, ZORFTVa—Y v
TEETRER L L CCPUBBINIERIC R E RBUT RV F v v oo « AT v U I RAET S
FTHEREA D | PRI — 3V CEIERIRER U 7L 4 A MERRICHIIRZ 52 B TREtE 23 0 &
R

—F. INOOEFEEFHEIIHHICL TS, RedHawkl — /L IZ%F L TRedHawkd & —/LF ¢
U RICIATEICEREF SN TR WT U r— g VINPRT I — R L &l THRAERICHESD U 7
IVH A LVEREEER T D RREMERH Y £,

PRTH—FRL « 7 LA IN—

16-2

LUTFD3DDOPRTH—)V « A7 g AAIEFORedHawk 7.3 2T I E~DA A h—/LR
AHETCY

PRT/Z #E PREEMPT RTU 7L & A AL« Bv LT 4 7 A% EDTEES N
RedHawkiE#E 7 — %L DN— g vy Z OPRTEHED — 3 VI3 HK b
L E 4L, PRTA —RV D OME R 2 VERE A TR L F 9728,
NightStar RT> —/L % 432G 3 5 7o DI LB 7R R iE DBEREDS A
ELTWET,

PRT Trace PREEMPT RTU 7 /LZ A L - B~ T 47 A2 G0 TEESNT
RedHawk k L' — A& « H—F /L DX—V 5, PRThL—R » H—x
JWTEEYER 22PRT 1 — L DA RkRE % AR — b L, FIZNightStar
RTHRE DT — VDB —F )b« b L—AREO YR — R 22t L
S

PRT Debug PREEMPT RTU 7L Z A A« v LT 4 7 A% EDTEEI NI
RedHawkT /3w 7"« J—FR)VDNRX— g v, PRTF ANy 7« H—F
JUVIZPRT b L—R « I —F L OETOMEEZ VR — b L, FIZFET
B COMEL 2 B IO T — R« LUL « F Ry TOYR— &
AL ES,

Concurrent Real-Time® Network Update Utility (NUU)iZ, BEfF®RedHawk 7.3 27 A EIC
PRTH—FNVAEHZ DT B—RLTA VA N—=ATHDITEHTL2ERFRETT, HDHVIE,
BB ORedHawk it 77 77— h D 2 B — % R 5 72 $ 12 Concurrent Real-Time & 8% 4 Hi
52 EHARETY



PRT 7 — R« 47> 52

BMY V—R

KEEIIPRT A — R DR RN DI & RUE L £, &b A4 ThH 5 Real-TimeLinux Wiki
Etela T4 - U —ZAPPREEMPT RTHHER L a2 —P'— - a3 2=F 4 D=
DIZET N THET,

Real-Time Linux Wiki
http://rt.wiki.kernel.org

PREEMPT_RTIZ B9 % f#i D IF I 2V Cidainf Real-TimeLinux Wikio U > 7 Z %, %
T SCT " preempt_rt" & A4 VX —F v R THRRBE L T 7E X0,
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A
Ry— e Fn— s PRSI

AT ZIZPOSIXE L USystem VD A v —3 « o — e A2+ 5971 - 7
TIAMEENTWEY, BB Y 7 - 7 s T Aidlustishare/doc/ccur/examples
AV RIICAHTA TRt ET,

POSIXA v E&— « ¥ =2 —4F

I HDY T e T e s T MICERBTRRINTWET, 207 a /7 AT, Blre
TANRPOSIXA v —Y ¢ Fa—%A—F L LT, Fa—RNENSLETIIRVIRE~ERE L

FERFCY T ZA L s TN ENLTHEAMSND LOICERGELTWET, Bl et 23+

TatvAEAERL, AR EAREOF 22—~ A v —UEEETIHETH I 0 R ERE

LET, F7rBREIAYyE—VEREL, TORBR 2272 —XLTKRTLET,

BRIV TAIA LT FNVEZEFEL, 7L "> RINTsiginfo tiEER
il L CHUE & dsigev_value (si_value)ZlELE7T, B nkt A3+ ukxoT
Z ke A v —TU%RZET HEIICSE_code (SI_MESGQ)DEMEHT A M LET, #H7uk R
iEsi_valueGEHR) OFRENFRNCESFK S Nzsigev_valuet 5> T\5 Z L2 RFEL F
To YT FN N RTEL psignal Z WA LI TV Z A L - 7 FVESIGRTMAX) b
For LET, psignal BIZIISIGRTMAX & BIZR 5 512 15 720 0 T, unknown signal & &
L, EEHEILTRTLET,

IoTur T LN FEHI2iE, UTZEELET

gcc mg_notify_rtsig.c -Wall -g -l rt -0 mqg_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 mqgdesl, mqdes2;
pid_t pid, cpid;
int status;

memset(&attr, 0, sizeof( attr));

attr.mg_maxmsg = MAXMSGS;
attr._mg_msgsize = MSGSIZE;

mg_unlink(mgname) ;

mqdesl = mg_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 = fork(Q)) <0) {
printf(*"fork: Error\n");

printf(*'mg_notify_rtsig: Test FAILED\n");
exit(-1) ;

if(pid == 0) { /* child */
cpid = getpid(Q ;
mgdes2 = mg_open(mgname, O_CREAT]O_RDWR, 0600, &attr);
printf("child:\t\t\tsending message to empty queue\n');

mg_send(mgdes2, "child-test-message", MSGSIZE, 30);
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mq_close(mqgdes?2);
exit(0);

else { /* parent */
waitpid( cpid, &status, 0); /* keep child status from init */

printf(“parent:\t\t\twaiting for notification\n");
while(code != S1_MESGQ)

sleep(1);
mq_receive(mgdesl, 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 1= -3 || val = VAL) {

printf('""\nmg_notify_rtsig:\tTest FAILED\n\n");
return(-1);

mg_close(mgdesl);
mg_unlink(mgname) ;

printf('"\nmg_notify rtsig:\tTest passed\n\n');

return(0);
}
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;
}
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#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 SIGRTL(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 = 0;

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(IPC_PRIVATE, IPC_CREAT | 0600);

if (nsqid == -1) {
perror(“msgget™);
exit(-1);
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/* Create a child process. */
child_pid = fork();

if (child_pid == (pid_t)-1) {
/* The fork(2) call returned an error. */
perror(*““fork™);

/* Remove the message queue. */
(void) msgctl(msqgid, IPC_RMID, (struct msqgid_ds *)NULL);

exit(-1);
3

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(msqgid, IPC_RMID, (struct msqgid_ds *)NULL);
exit(-1);

/* Send the parent a SIGRT signal. */
retval = kill(parent_pid, SIGRT1l);
it (retval) {

perror(“kill SIGRT”);

/* Remove the message queue. */
(void) msgctl(msqid, 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(SIGRT1, &sa, NULL);

/* Do not attempt to receive a message from the child
* process until the SIGRT 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.

*/

printfF(“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;

}

if (nsg_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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CAP_DAC_OVERRIDE, CAP_IPC_LOCK, CAP_SYS_PTRACE,
CAP_SYS_NICE

—HT 2= —IDEFFOEED T v A% L Tpagemap(1) T
RSN OIFAIERETCO~Y Yy BV T EHR~OT 7 A, 2—F
—IDBR—FE LW F et R ZonClipagemap(l)E S L TF &
W, RIZRT =TT 1 b8 720 £9 : CAP_SYS_NICE,
CAP_DAC_OVERRIDE, CAP_SYS_PTRACE

AR — YT 41X, reboot(2) & kexec_load(2)D iz L E
D

A= U T 4. chroot@)DOEAEFF AT LET,

Kr—R_EUF 41X, H—FN - EVa—AOa—RETra—R
ZF A L E 9 (init_module(2) & delete_module(Q)# &M L T T &
V),

Ky—m"EUT 4 IREFTLES

7t ZADF A Al (nice(2), setpriority(2) D5 & LT L UMEE
DTFaEADF A AMEDERE,

ORHLEZTe A LTY TAEA L AT a—0 7 - K
V—DREBIMEEDO B RIZH L TATF Va—U 7« K
U 3 —of LT & 3% E (sched_setscheduler(2),
sched_setparam(2), sched_setattr(2)),

EEO7T 2 LTCPUT 7 =7 4 DFRIE
(sched_setaffinity(2)),
FEEOT7BRRCHLTUOR TV a— 7« 75 AREBIRED
7% E (ioprio_set(2)),

EE D7 vt x|Zmigrate_pages(2)DiE B L O 1t XA MEE
D/ — RIZBET 5 Z L OFF,

EE D7 & X Zmove_pages(2) D .,
mbind(2) ¥ move_pages(2) % > TMPOL_MF_MOVE_ALL~ 7
7 DAEH,

fbsget(2) & fbsconfigure(3) D1 A,

Iproc/irg/*/smp_affinity*~ 7 A L —RIMEDE X AT,
Iproc/shieldEL T D7 7 A VDR,

local_irq(2) DA,

—E DA 7 1 A Tmlockall_pid(2) D4,

procstat(2) D A,

cpucntl(@#Jr L TOLEE,

EEOTut 20~ vy B V& T 5 7-Hnumapgs (1) Dff
B, WIZRTr—"EY T b 8L T
CAP_DAC_OVERRIDE, CAP_IPC_LOCK, CAP_SYS_PTRACE,
CAP_SYS_ADMIN



CAP_SYS PACCT

CAP_SYS PTRACE

LN Ty

—HT D a2—P—IDZFEHAEE DT 1k A% L Tpagemap(1) T
RSN IFIAHERETCOY Yy U TER~OT 78R, 2—F
—IDA—F L7t 225\ Cldpagemap(l)Z B LT T &
Wy WRICART I — )T b hEE2D E9
CAP_SYS_ADMIN, CAP_DAC_OVERRIDE, CAP_SYS_PTRACE

Ky —_EU T 413, acctR)DEMEZFFATLET,

Ky—r"EV T4 B3REFATLET :

CAP_SYS_RAWIO

ptracez=FEHT AHEEDOTREAD FL—2Z,

£E D7 vk R|Zget_robust_list(2) D,
process_vm_readv(2)# L Uprocess_vm_writev(2) z{E H 3 5 1%
BOTaEADAEY LOMTT —Z DRk,
kempQ) & T 25 7 2 A DR,

EROTuv A0~ v B 7 hHHET 5 7-HInumapgs (1) D f
Mo WICRT ="V T 4 bMELRD FT
CAP_DAC_OVERRIDE, CAP_IPC_LOCK, CAP_SYS_NICE,
CAP_SYS_ADMIN

—HT D a2—P—IDZFEFAEE DT 1k A% L Tpagemap(1) T
RSN DFHFTRRR 2 TO~ vy B TR A~OT 7R, 22—
—IDA—F L7t 225\ Cldpagemap(l)Z B LT T &
W, RICART S — BT ¢ bLEERD T

CAP_SYS_NICE, CAP_DAC_OVERRIDE, CAP_SYS_PTRACE
42T DRedHawkiL R (2 ptrace(2) D,

Ky—"EUT 4 IREFTLET

/07K — k D#AFE(opl(2)F & Wioperm(2)),
Iprocikcore~D 7 7 & A,
FIBMAP Zioctl(2)#{E Tt i,

X86ET /VEAF DL VAKX (MSR, msr()EZHMLTTFIW)IZT 7
TATHEDICT A ADF—T >,
/proc/sys/vm/mmap_min_addr o 5T,
Iproc/sysivm/mmap_min_addr CHEE SNTELL T DT KL AIZAE
U =y B DR,

Iproc/bus/pcilZ 7 7 A VD~ v BT,

/dev/imem & /devikmem D A—7" -,

Ffx 72SCSIT /A & « o= ROEAT,

hpsa(4)} & Ucciss(@)F /31 AT T 50 < D0 DEIED EAT,
DT SA RN T 2HPHADT /31 A [EH OEAFED FEAT,
o7 atADT KL AZERO—EOmmap(2)

A7 a—1 v IEEOAERK,

shmbind(2) >

—ER DA 7 1 A CTmlockall_pid(2) D4,

CAP_SYS_RESOURCE
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K=Y T I TREFTFFLET

- X7 7 AT AT LTI AZEE O,

- ext3¥y—F VU T EHIET Dioctl(2)FFUN L D FELT,

- T RART - I F—FHIROEML,

- U v — Z IR DM (setrlimit(2) & S L T F &),

- RLIMIT_NPROC Y ¥ — A HilfR D Mzh{t,,

- arY—A0EV YT Ty Y — DR RKEO B,

- X~y T OERREOENL,

- UTNEA LTy I H6AHZE R HEND AL
Iproc/sysikernel/msgmnb(msgop(2)# & U'msgctl(2)Z# & L T F &
WD HIIRE 2 5 System V A v Z—3 « % 2 —{Z%F L Tmsg_gbytes
HlROF & L,

- F_SETPIPE_SZ#%fcntl(2)a~> N&afli> T/XA T ORENEZRET
% W2 Iproc/sys/fsipipe-max-sizeffil fR o E2hk.,

- Iproc/sysifs/pipe-max-size CHIE SN HIR & 2 T8 T DRES %
] - &5 72 90ICF_SETPIPE_SZO £,

- POSIXA vtE—¥ - F 2 —ApFFIZ/proc/sysifsimqueue/queues_max
HITR D EELH{(ma_overview(2)ZZ M L T F &),

- prctl(2) CPR_SET_MMO#{E,

- CAP_SYS RESOURCEff& 7 & AN EBZICHRE LTE LV HIK
\ M % /proc/PID/oom_score_adjiZ#% iE,

CAP_SYS_TIME
K=Y T A IFREFAILET
- VAT L. 71y 7 (settimeofday(2), stime(2), adjtimex(2))¥ L
WRYTNEAL L= R 2T) Iy 7 DRE,
- {EED/proc/masterclock 7 7 A L ~DE XA,
- Pulse-Per-Second(PPS) ¥R — h ~DZ T,

CAP_SYS_TTY_CONFIG
Ky —_v T A 3REFATLET
- K=V T 11X, vhangup(2)D i s X OMABI AR ECikx
7R T B Oloctl QUEEDME N 2 7F T L £ 77,

CAP_SYSLOG
A —_E YT TR EFALET
- FREEFEOsyslog(2)DERE, BETHE L 72 HRHEICEI T A
IZ DWW TliEsyslog(2Q)a &ML T TF a0,
- Iproc/sys/kernel/kptr_restrict>fE23 1 OEFIZprociks L OMD A > & —
T 2= AN LTCARENEZI—FNVDT KL ADS M (proc(5)ic
& Dkptr_restrictDfiFF A B L TTF IV, ),

CAP_WAKE_ALARM
Ay —NE VT IR EFTLET
- RKr—RvUT o, VAT AEEZ I OREIZFFAT LET
(CLOCK_REALTIME_ALARM®#&E43 L Ot
CLOCK_BOOTTIME_ALARM# A ~—),
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AT TIIX86_64T —FT 7 F v L DBAbItILIE~32bit=— R A2 BT T H =D L 22 5 1F
ITHOWTIRME L 7,

NOTE

32bit L HAIZARMBAT — X7 7 F ¥ TIIV R — FEhTWhEH A,

RedHawk Linux®/3— = > 2. XPAREIE, 64bit AMD Opteronis X O'EMBAT 7 11 & v #-721F Tg
< 32bit Intel Pentium Xeon” 2 & v ECH 735 = & AARETT, RedHawk Linux?>x86_64
PRV U, X86_64T v ETRA T4 7 [ T32bitdS K URBADID [ Sy % AT
BHFERIRBADIA XL —F 4 T s VAT AT,

Opteron>" & 1%, EMB4T ISA(Instruction Set Architecture) & ¥ 78— k3" 2 frilt D Intel 7 2
Y . 2T DIntel Nocona™ = - » ) & 5k LAl CAMD64 ISAZFIIJH L TW\WE9, AMD64
LEMBATOM 5 & HEDBAbItEITNFAEETH V| “x86_64" 7—F 7 7 Fx &L LTHMBA T
iﬁ—o

x86_647 1t v ¥ D long” FEITE— RiI2oD Y 7 E— F(“64bit” L “H#") 2> TV
F9, BEFO320itT 7Y r—3 3 > O8AF Uik, RedHawk Linux T CAME— KTl N
ANEFICFEITTH, bLIET IV — 3 &64bite— R THEITTHDICHI LA

VT D EIRFRETY,

320it7 Y r—va k. MENMETTS (mIab—vary = K] TR FXAT 1
TZEITENET, ZOHENDS, 2L DT 7V r—3 g Ui36Abit~BiET A 0EITH Y E
A,

x86_64fH Ik Sy 7 b u =TIk, BHEEMHE, T4 X=X - TR ¥Ia
L—yay, CADY—NVED LI R BERDEWNT 7V r—a VICBBEEENDKE R
7 R U REEEATREZR A £ ) R064bit T — X 7 7 F ¥ LOMREMR(LZFIAT 2 Z £ N alRe T,
HLLT 7Y r—1a UBBIHLE THE LN D LD RE AL X OWET F L AZEM» SR
BEZT 256, K7 v a VAORBHRITTE SN TS 2 — ROBITITHRIZSLDOTL &

9.

BEFED32bitT 7V &7 —3 3 o DB4bit~DBAIL, LIkD¥E 7 v a TR ER TV A RO
A VEE LET

o 32bitAHICTHER SN Y —R « a— FiL, 64bitt— R THEITTH7ODEENRRS < S
L £,

o  3RbitEFEMAIC L A N ENTZ AL F VT, 64bitE— K TEITT B ETIC64bitHICH =
RANKERDH D 97,

e bV NLPE(Makefile, m =2 | « 77 AL, ), 64bitDFEATRRE T 7 A N & HEEET

HIEOIZEHFB IO A AVALTT Y g o BN TRMMNZ B0 5 LER S 5 FHE
PERBH Y F97,
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ME—BAbItDT /S A R« BT A N72HE, 64bitE L —FT 4 7 « VAT A THATSZ
EWARETT, BELET B KT A NObIENTFE LRGSR, T A« RIA4 13 %
HABIAT T 7V r— a VT IEREICEME L2 W ATREMED B Y £97, RedHawk Linux23EkG
FTHETD RT A /\L64bit LTI,

B2, BFEROOT TV r—a Vipb i RIRMEEZGLS DO & MR LES,

AMD64 Developer Resource Kitix, Opteron7' ¥ v HHDOT7 7V r—ra v BIORRT AR
OB E TR EIT) T e 7 T~ Db THHRi~>7 U Y —AT3, AMD64DRKIL, &

AN

ARUA R« X—X—_ T LB TF—ar, U757 LR HA Regteliiiis

AP L TWVET, A% v ME, www.amd.com OWEBY A FHAFT 52 ENARET

j‘o

FIE

AR 6AbIt BT D 72 OICB b O a— FOBEICERY 7=z, UTOLA K- F

A

I TLTEE W, A"y XIL I N—FK - T7A)L, UJ—R+ 77 AL, Makefile%

ELETDY—R « 77 A MIFREBLOTNIISE UEER2T A HERL TS, b
DOFNEIZEET A EEMIILEDE 7 g o TRt ENE T,
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AMDG47T — %7 7 F v [EA D a— KHIZ#if defined _ x86_64__ or__amd64__
A

MAABEEE IR A T 47 - TR T Y c YT NN—F AT 72D TDOA
YIA e TRUTY c a—NEEHR

MBS CTCTHGFEOT 7Y « a— ROMFOH LN EZEIE

RA v 2 FEEOMEROFHRAE J O RO

A2 B BT R A~OZROFHREL X U82bit & 64bitT —F7 7 F v D
WIEKIIS T B Te DAY A XD T — & T % ff

BAbItEITARE Y 7 A V& EJL R4 B 7= DIZMakefileOFAER L OBt E2F = v 7 +254
7 a OB
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32bit = — R0 5 64bit 7 — N~DBE

a—F 4 VT B

T—EBOY A X

longZ!

NA

32bit & 6AbItDBAEME D EEARRIEIL, 7 FL 2D A XET=i1Tint, longS ¥4 X L o i
WHELTHERS > IR LRNENS Z & TT,

#D-113, AMD64> A7 L L dRedHawk Linux [ Tk ZRANSIT — Z BUD Y A X278 L&
R

#FD-1 T—FHDY A X

ANSIT — % &l A X (Byte)

char

short

int

long

long long

intptr_t, uintptr_t
float

double

long double

P RN e RN N

Bex 27— 2 RIDY A X BT 572012 [sizeof) HE AN 52 L WFAHETT,
B b LEKINt x23H B4, sizeoFQOICE OXDY A XEBETHZ ENTREL 2D
ET)Z OMEHAEIEEARD LA LTh@E £9, flxid, a_structd V) 4Rl
OERBREER B DHE, ENDWATYBURELRDONETRD DI
sizeof(a_struct) i35 Z L B HHEETT,

long®1364bite 72 57, long & intOfEHM CHEHE F 721X ERA 725 0 Y CE 721 bbik % 7
NRTHETLZXLERNH Y 9, AMELZHERICT 5720 long L intOOE Y Y TE LU
BAERDDLZEHA L TIHEEDZTRTOF Y A MEFHELTFEV, longD¥A X%
i3 % 72 HIZBITS_PER_LONG~ 7 u DfEAFH L TTF &\,

HLinte longMB 72 5 A4 XD E E TRIFILR L RWIGE W BEFOABAPIEZRDT-
»). 64bitTEH OEN32bITER DR AEE B RN L2 HEND DT I— a3 &2k
L, TNDRE LGS IR T 272D ORISNMEZER LTS,

RA L Z1364bite 7 B 720, BA 2 L IntDER CHEEE -T2 EI 0 Y TE Ik
WHLFELTRTHETOILERH D T, RNA X EintDOBOE Y BT IO EZRO 5
TRV TIEREDITRTOF Y A FEHIBRLTTIIY, (FA XD A XEEL
WY AT A ATATEEE LT R S, RD-2F ALY A ROF— AR LET,
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# D2 ARV A RADT—5 1

ANSIF — & %l E
intptr_t A 2 B BREANT D 72 OFF ] & 5o
uintptr_t A VB ERINT D7D OFF 570 UEEE
ptrdiff_t 2DODRA » BEDFG ST E EHNT D72
DFF &
size t A PRBRRATREIR R N E RIS
72 LOfE
ssize t A BRSRATREIRR R N AR RIS
ft& OfE
g
32bitr— RO F T, int& longiZESI O A XEMMNT D7 DIHEHT D 2 LN AEET
T, 64bitd T Tl BANIAGBE Y bR THZ EMAMRETY, intEziZlongicfibo
T, BitEO - wisize t7—FREZHEA LTSV, Zhiiedbity—47 v FAIC, b
L<IE32bitT32bity —% v NHIZ 2 L /S A L LI A IC64bI et BT &AL 70 0 £
9, sizeofF QB LUstrlenQOEFL DRV fEIX, b5 bsize tHITY,
==

FD2TRENDI VA XAERONT N EMEHT 2572 DIZ64bIt~EE T HMED H D EE.
NTGA=F AIAY y RRRTRHOEDES L EBEETLINENH Y 4,

AR T —% « A4 X
BHREICT KL R« T—=2 OV A4 ARMBETHIHEE, £D3DT =2 AL TLEE
VW REHNZT —Z DY A RZfRI-T HANSIT — Z BNIFELEE, 2 b OB LinuxE A &
AN I

#£D-3 EEEEDT —H A

T — a2 Al EE
inté4_t 64-bitfF 51+ = ¥4x
uinté4_t 64-bitfF 572 LHEEEL
int32_t 32-bitfF B E K
uint32_t 32-bitfF 57 LEEEL
intlé_t 16-bitfF B-ff = B4k
uintl6_t 16-bitfF 57 LS
intg t 8-bitfF 51+ & H R
uints_t 8-bitfi 572 LS
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32bit = — R0 5 64bit 7 — N~DBE

EB(RFIC IR E 72 1R 2 8 D)1, 32bitf AR Th DML EN T, FlZ 1L, 32bitiEH D
0x800000001%64bit T130x00000000800000001= 72 W £ 9-, FHAMEH SN TV D FIERE T,

FERIIHFE LSRN EIZR DR S Y £, ZoMEZERT 5701 [~ HESR
FOBIBERFEZEH L CTTF &SV, (5] : 0x80000000E Hi& i v (C~0x7fffffful: L CTHEWNT
Lx9)

a— RIZ64bitAPIZ T2 L O WCERTH2XLENH DA REMERH Y £7, —HOAPHL, B
TREY7232bitT — Z T L AT 564bitE LT A INRIRT D Z L2 b7 — 22 {f
L7,

IO LEAIZ T v v« LY 2 ZPEREOIEOM LT & MO LJE CIER 2 HiEE
fLFET, 2L, Ca—FBIXOA v TA Ly - TRV T IV RREZRFICHEAT DN R o
—T AT EINET T Y - a— REBET 25A1CEA L E T, x86_64[A1F D LinuxPE
H LRI ED-4ACZ#H S TV ET,

#£D-4 FFUH LB

LORE N )iibzS

%rax volatile ARSI EMEH SV TWVWDSSEL VA X DT
BT 2B MAENT R L YR Y  RYNRE
HLIUAHK

%rbx Non-volatile ~ {EEIZN—RZ « KA > M ELTHEH, HOHL
R RETHNEDHY

%rdi, %rsi, %rdx, volatile D F1$5(1,2,3,4,5,6) Z T3 7= 6D (2 A

%rcx, %r8, %r9

%rsp Non-volatile AB 7 R A

$rbp Non-volatile Tl—Ah R A FZE LUTHEA, FOH LR
T HLEDHY

%ri0 volatile B DOETF = — >« A X BT DI
A4 —ER L YR

%ril volatile —BEg R LR H

%ri2-%ri5s Non-volatile  FEONMY LZENRET D HLEDH D

%xmmO-%xmm1 volatile FENEUR BB 2 JE TR L O T = I fE A

%xmm2-%xmm7 volatile FENIGRR B E T T Ic

%xmm8-%xmm15 volatile —Eg R LR H

%mmx0—-%mmx7 volatile —Eg R LR H

%st0 volatile long doubles |k 2 &3 7= DI H 3~ 5 —FE 7
LIARH

%stl1-%st7 volatile —RE R LY R Z

%fs volatile VAT LANAL Y REFOT—H « LY RAZ L

LTI 2721 FH
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32bit L 64bItFEITH DS 2 — 2RI T AMERH A, RD-5O~7 o zfiHT5Z &
MAHETY,

D5 FfFar AV~ n

<7 u EE
__amdé4__ a3 ZIXAMDBAH D = — REARK L £ 9
_1386 28 I8 D 1 — KA L E T
Z DA
T DOOKE 2 I BRI BIER, AT VEID Y TH A X, #rkh, B4 7y b BAET
DABEMEN BV T3, B A —N—Ta—Dk~rT 4 7 AETAREEERTHETO
I— RIZOWTEHFFICERE LTI I,
N, v

BEfF O MakefileiZ, > LOEIED L IXMEIEZ2 L Tx86_647 1t v ¥ ETXA T 1 7 64bitD 5
77 7 A NVERET 5137 TT,

LUFDgecAA v FIIBHEMEOREE RO 27045 2 LA FEETY, #EMIZgec(l)
OmanX—T EZR L TF I,

-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

64bit=t— FITxf L CTHEYER) 72 RedHawk Linux®D 7 2 R B LT Ry FFIEIZHE-> TL &V,
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PERERIE

AREOEWRIT, BFRHLO64IT 7V r— g U DEED/NNT +—~ 2 A% lG D HiExi
E»% Liﬁ—o

AEBRIVDTFGA A FBIOEEEDONRRT 4 7

T T4 A ORBEIIFIIMIAE L AN, MEREOEEE | & AR D Y £,
TI7A ALY FOREINL DD T a7 « YA 7 VR U CETRICABE SN E T,
RA-GFEFN LT AT ROMRRORIERIIRE S 25 RN H D 97,

HEERDO P OT — 1%, R E L CEM A2 EKZ T 2= 0 IENFE & 72 B AHRIED & 5 BT RAR
WCHR LN ET, BRI T2byted 7V = 7 Fid2byteD AR . dbyteddF 7
= 7 MIdbyte DB LTSN D Z L 2B LET,

Bl 21X, DLT OMEEROEFEIT64bitm — RE AT 5 & EiZ24byte B L ET -

typedef struct _s {
int x;
int *p;
int z;

} s, *ps;

RA L ZplE. XA L N—DBITIBINT 570 124byteD ST 1 o 7 %5 &# 2 L T8bytels
R EICBYI S EYT, FIC, MiERE28byteDERMRICADE L O L AMHTE-0HICzA
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TLIEVERINET, UTOESIFZRVZRHTY, Zid/eo7DlbbyteT, LDk
RNT 4 THEE LERA

typedef struct _s }
int *p;
int x;
int z;

} s:

BTER 2T 4 T DD, MERND T 4 =V FO—EDA 72y MRS IR VK
£ HEE. stddef.hicEE SN TWHoffsetofQ~ 7 n A4 5 Z & T,
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NUMADIEZSDRE, T S IXFEEDCPUIZE] D 1T Hiu Tt
DDVAT AEROT —F L L7 b7, kswapdix 7 mERAND
)L RENFZCPUTIEEITENT, FE—L RCPULDRE L 72
D iﬁ—o

NUMA/Z 7 L &L hRedHawk x86_647 — K /L DHT 7 4 )b b TH
T o TWVET,

E-1



RedHawk Linux User’s Guide

kapmd
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20, INHEDOTFT—F T — RENTZCPU~NEIY [F1T SN- 7 mt X 72T E AR
F OB ENABEOFER L L TERESNATEITTHEHTD, TH—I = X LI(IHT DR
LW ETIIINSOF—F L IMEIT DRV EEZ SN ET,

ksoftirgd/cpu

events/cpu

aio/cpu

reiserfs/cpu

xfsdatad/cpu
xfslogd/cpu

E-2

R BIFEECPURIZY 7 MIRQLV—F 2 F4T4 5 Y 7 MIRQTF
—ELTT, TNAA R« RTANE|DAZANY RTNEEEZITH
A7 Ly b &N LUTCHEENICY 7 FIRQEHATHA, Zhbo
F—FrONTNrN T et A - =)L RENZCPULTEITEh
F9, Y7 MRQIEr—H/)L - ¥ A~— SCSI, X hT—27 DH|
DIABNY RZICLVEEEHINET, ¥ A7 Ly MIZ< DT
NAZ e RIANZE SN ET,

ksoftirqd D 2 7 = — U U ZHBSEEIL, grubfT7— bk - A7 v 3
v [Isoftirg.pri=)] 2> TEETDHZ ENARETT, VT ALFA
Lo VAT LT, T 740 OBEEEITEWVENRESNTEY
EEFRETITRNIEICHEELTTEFSW, ZHUTY 7V A LI
B#{LENTZY AT AT, F0OF —F 3L TDsoftirgd AL %
FATTHEOTT, U TIAZA L AT LTIEE D Tk,
T4/ ETERICREINTVET,

IHNSIIEECPU LD Yt 22 LV BB EN DL I —x LW
—EADTDIHHFEEFITT LT 74NV DT —7 « Fa— - AL
v RTY, ZNBIER CCPU~NENY (T HNT=T /NS R« T AR
B AHBN—F AN LV IRE SN FEEFEITTHZ ELARET
T, TNHDOF—F NF-100F A ZMETIFEITLET,

IHHITEECPU Lo 7 ut 2T LV sE4 7 dERMIOE Kk A
io_submit2)v A7 La— AL TERIINDIT— « Fa—- ALy
RCT, ZNHDF—EF NE-100F A AMETETLET,

IRBIELA Y= T AN s VAT AT SN -2 - Fa
— 2Ly RTF, ZhO6DF—FNF3-100F 1 ZETEITLE
ﬁ—o

ZHEIRIXY Y —F V>« 77 AL« L 2T A(XFS)THA &
50— +Fa— - ALy RTT, ZNHOT —FNE-100F A
AMETETLET,



= FCPU DG —FR o LA L« T—F 2

cio/cpu

kblockd/cpu

wanpipe_wa/cpu INBIEFERA 2T NSA A« RIANHEHENDY—2 - Fa— -
ALy FTH, ZThHDA Ly RIIRFECPU LD T rERIZ k- T
Bl SN DA 72 1 — )V « —EADT=DITEFEEFATLE T,
I BRI CCPUNEIY (H1F BT NA A« KT A SED ALV
—TF UL VRSN HEFELZETT LI HARETT, b0
T —ENE-100TF A AMETIFEITLET,

EOYP—F « R=F 4 DRFTFTANRTH, =L FCPU~NEID FHIF N7 A H L IEE
NIABNY RTIZEVRENSND T TAR—F « U—7 « X2 —RBIRY—7 « Fa— - X
Ly REERTDZENRARTHHZLICHEREL TRV, 60T —E VITHIC
name/cpu &g SN-100F A AMETFEIT L E7,
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B

F
v —)LV RCPULD 7 ¥ v ¥ RE Y A

AAFEETIL, =/ RCPULTO T & v I MEI D IAHLDEEL L ORED/NT —~< A
DD 2 G OEI Y AZ O, HERT 2 FIEICO W T LET,

1oL LD —/L RCPUTHERL S LD RedHawk > Z » b 7 4 — A 2B W T, O CPUDKFE D
FEIZ S — /I RCPUNEI D IABNEE SN D BREZRDAREERHV ET, Thbo etk
v RIEID AT, BIZIE, ZRENOT—% « XX v a7 T v a2 2TERENRO
o AL—vary vy T7HA KNy 75 « X+ v = (TLB: Translation Look-aside
Buffer)d> 7 7 » v a2 D X 5 e —OCPUMDFFE X A 7 T 5 Z & oo CPUIZHHIT 5
oo HEE LTERINET,

ZFuty FRIE Y AT S —/L RCPUICKTT ABEE /Y v ¥ — A 5| X i Z 4 "l REM:
DD, ZHbOEIVALNBAETHIRE L 2 281E, ZLTIbOEIDAHZD—E
BRI D72 OICB ROV AT A EERT D HIEEHEET D5 2 IR B E T,

AEY « XA T+ LY LYRFZ(MTRR)E VAL

Intel P67 7 X U — - 7’1z & v ¥—(Pentium Pro, Pentium I1LAKE) DO MTRR(Memory Type Range
Register)iX, AEVfERK~OTmtvH « 77 B AZHIEHT H72DIHEHT 52 LRAMRET
T, ZAUIPCIETZIZAGP A A RIZET A (VGA) I — RS 5 G AT b &I B £ 7,
Write-combiningZz A0 4 % &£ PCIUAGP/S A L CIYFET BENIC L 0 K& 257 — Z Rk ~fEA 9
DIEDIINAAEZRAHRELZTFAI LET, ZHITEEGRE S ALEEOMEREZ 2550 L L3
5 Z ENAHETYS,

RedHawk 7 — R MZE EILTWANVIDIAT NA A« RT AT, R—Y BT — 7L (PAT:
Page Attribute Table) L P A X N AT A LD T Y v I R— IR THEHEE. MTTRL
AL DRDOYVIZCPUDPATL VA X ZRIFHLET, VAT L2OT vt v FRPATHR— %
BERVNEEDIZNVIDIA R T A NIMTRRU D A X DfE~T 3+ —1 Ny 7 LET, E->T
FREDTV AT LTI, T ety FEEIASICBEE T AMTRRICOWTHIR T 2 Z o R IL#
AahEdi,

MTRRIZA &7 ERED B2 IILT 5 —J7, H LWMTRREEISERK H L <ITHIBRE D & =
IZNO T, FAUTE LT & OCPUIZCPUBDOMTRRL P A Z 2 H S L0 T at v
PEIE D IABBMOCPUR TIZEE ENE T, ZOREDE VAL ELIRT B 7= DI 5
BERIIIERE IR R A ATREMER H Y | AT ADRCPUIZFNFENDOMTRRL ¥ A ¥ ZETET
DHNCEANZRHI N Ry = 7T HMERH B2, ENENOE| IABN—F 2T
TAHRNIEDHIZEL ) —ENY Ry 7 E2{THIMENL Y £,

F-1
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F-2

Tuty BEIVIAZO Z O, 1EIV AR OEHRIBI VITELTLES T4 —

71

= X DCRAN R B A FAE T REE D Y £,

VAT NMEENEIIX Y — S RANCBE SN D, MTRREEI SRR S, ZOMTRRY 1
Ty P RIEI D IABLDION Y AT AOMODCPUETIZERE SN ET, FERICXY— =0T
T HE, ZOMTRREBIZHIB SN, VAT LADIENIO T v P2 TIEE HITHMOMTRRE
NiABhEZELET,

UTFD32>DFHEIZ, =V RCPULTEA L« 7 UT 4L T 7Y r— g FZfdicy
a2 HEE D A BEET AMTRRZHESR T 2 7= OICFIHT 5 Z E BN AIHETT -

1

MTRRA — R NMAERRA T > a VIS EEh & 72D KO — 3 VMR L TTF &0,
B —FAERGUIZ T 584, Z D47 a1 [Processor Type and
Features] &7 v 3 iZH V. “MTRR (Memory Type Range Register) support” & FEE
NTWET, ZOMIEEZYR— M 20— WIFLELRNIZD, ZIUIMTRRY
oYy YEEIVIALEZRYVBREET, ZOF T a037 T 7 4 v 7 IOBEICK L
AN MR ORI L R DA B D Z L ITHER LTIV,

V=V RCPULTHEA L« ZUT A INTRT TV Ir— 3 vk FTT BRNCX Y —
N=ZBE L, XA L I VT4 INRT TV r—a N5 T 5E TX—N
—EFIT LT T 7Z& W, MTRREIVIAAIIHAELBITETH, A4 L7 VF
S ANVIBREEF TS D £ A,

Fut o BN VAN LW X O ICMTRRIE 2 FHRNCH T2 2 & 23 ATHE
T, XP—_"—2MEAT 5MTRRZ HANCHER T 272D FTOFIEEZFHALTTE
YA

a VAT AEBBXY—A—ZGT 50, BIEOMTRREEAHELET, 7
VUL ERIIBDOEL N THLMENH Y £77,

cat /proc/mtrr

reg00: base=0x00000000 ( OMB), size=1024MB: write-back, count=1
reg0l: base=0xe8000000 (3712MB), size= 128MB: write-combining,
count=1

b. XV —"—NEEINTE, MTRRLVAZORELZFHHELET -

cat /proc/mtrr

reg00: base=0x00000000 ( OMB), size=1024MB: write-back, count=1
reg0l: base=0xe8000000 (3712MB), size= 128MB: write-combining,
count=2

reg02: base=0xf0000000 (3840MB), size= 128MB: write-combining,
count=1

c. ZOFITIE, HFHLWXIF—"—Dxz> F U ITEEZOT F Uregd2” T, HL
VAT NEEDT T T 4 w7 h— RBEFEET D, £EF1OU EOFH LV
VMU ARFRTALES, IROHOBEMT Y N U EFEIZrelocalx 7 U M2 i
AT 0ERH Y 3,

d. XY —_"—0>OMTRRxT > bV ZHefRT B 7= Z/etc/rc.d/rc.local A 7 ) 7k ~1T
FENMLET, ZOHTITIODOXY— "=z MU EIFEELET

echo “base=0xf0000000 size=0x8000000 type=write-combining” >
/proc/mtrr

e. VATLDN—RUTHEENPEEIND TN, X ——0EhE L O
Tletc/rc.dirc.local OMTRR= > h UMREESTWeWI L2 F 2w I THZ L
ZRWT A5 7 T4



S— NCPU LD 7 mt s HEE 0 A

cat /proc/mtrr

MTRROH ) ZFHE L. LLETOMTRRERE & OEVIZHOWTHER L £,

77747 AEI0AI

TIT7 47 A T FN) = a VIRETRIRERO T vy RIEI VAL BIEE L ET,

NVIDIAR T A NRE WS T =)V« T T 47 A« KT AT, NV|D|A7§74’ 7 RSB
== h(GPU: Graphics Processing Unit)(D7 — % OFiAEE 23 572 DIkkx ek v v v a2
WTT7 472 2AEY « Ry 77 2H0 Y TBIUOHERLET,

TT 747 AFITHIZZNGEDONNy 7 7 8B EITHIRESND 2N, Zib Ry 77 -
Fyvia - ET— FBITEROZDOZNEDT —FRTLBX v v v a7 T vad iz
DT vty FHEEIVIABN T AT AOMDEZ A2 DCPU~NERFEINET, ZhbDTuty
YREI D AZORSEIL. 18]V AT DOE50~250 1 FHIZE L T LE DAY IRAI R BB a o
TWOHREMENR DV ET, Sy v aibh—3V - FT7 74 7R« Ny T770EID YL
RN RAET D DITRD EBY

o XY OB LT

« UITTAUA T TV —v 3 v OFT

o CUWAWF#F—K— FIMEIZ LAY T 7 4 7 ATTYI D 2 5 7 4 7 ABE A~ Y
%

NVIDIAPCIeRB L OVET-IFPCIZ T 7 4 7 A+ I—RIZE BV AT AZELTIZ. 2hbn
oty VB VALOFEEIZ, Y v a2y Ty  RX=TOT AR Talr—h
RRZHERR E T MBI SN D FREERH D T, 7T 7 47 2 - Ny T 7ED Y TnfThh:
BRI, CNOOBEREMET HEZDICHMNELRLE_X—=UNT ) Tar—h - X=U%E& ) 2
ML EEENET, _MBO)/\~V7))E% Fr v aETHDLZO, ZIHDR—UN
FERHENTZRRCE 227 7 v v a2 THOMLERH Y /A, Ny 7 7ED Y TORHIBRE
NTeRE, R—=VER—VEE Y XA MRS, Y OX v v 28R RoshvE+, 2=
KRENFFIZFYV T alr—h « X=VDF—ANETH LR HIE, A—I3@3IcE 4T
b7 aty FE 0 IARITEE OFIETRITINET, /o T, ﬂmTA&&~V®7~
ARRLTEIRLRNE IR R=V %7 T alr— g5 2 LN EFITRETY,

ZOYR— M EENTT HITiE,. PREALLOC_GRAPHICS PAGESH — % /L » /85 A — 2|37
—VHNOT VT alr—h « R=VOEEERTHEQOETHANLERH Y 9, 10240DE A
FTRTOT L /L FRedHawk Linux 7 — R VIR E SNV TWET, HDHWE, 77—k - T X
— 4 “pregraph_pgs=numpages”i%~ — h RFIZPREALLOC_GRAPHICS_PAGESIZ Iz =t v /3 A
NENTMEEENT D7 DIERAT 5 HENATHETT,

ZOYR— M EEITT HITIL, 7L EJL FRedHawk Linux s — /L Z{# ] L GRUB I — %
L« XT X —4% “no_pregraph_pgs" & 48, ETNIN AL b« I—FVEREHEL
PREALLOC_GRAPHICS_PAGESH — /b « R A= Ik LB e DOEERET 2 2 L B ATHE
T4, ZOYR— I, PREALLOC_GRAPHICS PAGES /%5 * —#& OEIZ %7 < NVIDIA
PCIPCIeZ 57 4 7 A « I— FBFE LR VWY AT A ETIIEICEN L o> TV ET,

PREALLOC_GRAPHICS_PAGES#7'v a 31— /W HERGUI® TDevice Drivers ->Graphics
Support] YT v allH F£9,
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Iproc/driver/graphics-memory” 7 A JVix, 797 47 A« 77V r— 3 URFETLTH
S, EBHEALTND T 747 2« AF ] « R=VORKELEHRT 2720120 >T
HIET D ENARETY, B

$ 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

T IVNDOR—= AT IO T70IC 7 7 A VA~ABE AL ERARETT, Zh
WI T —RNAERRT A —Z BT HRIEA RIETCEBTFRLO VAT LAET A NTHI L
FAREICLET, UTFOBET—ANOT ) Talr—b « XR—=UH %5120~ T F £,

$ echo 5120 > /proc/driver/graphics-memory

AP I T DT 7 A L ~EX AT T2 HICCAP_SYS_ADMINS — /S U F 1 %o T 50
ERHDET, 77 A NA~EXIATAA— U OfEIE“Graphics memory in use” 7 1 —/L KDHALE
BULETHAVENHDZ LICEELTIFEY, & LEAEE Y Y THNER—V 0 A KL
THUERD GG, XP— =2 T LET,

FBER LR E REOHETR—VFO B TORME WS FERICRD | BV Y TIIMYES
NET, 77 AN~DEZRABK, RX=URDETHE LI L2 HEET 572017 7 A
NeFHRHLTTFIW,

VAT AT T ar— R AN VB EFTRIB L OEET 52 Hlzgraphics-memory(1)
2—=F 4 VT 4 b EAEHTDENFRE T, T DV Tidgraphics-memory(1) D man
—VEBBLTLIEEN,

FILY AT A LT, NVIDIARZ A 3R — RELET e — FENRER, PATZ 2t v 3/
E D IARITECPUNERE ENET, ALD Vv F—%2R/NRCHZ D720, XA L7 VT
4T T TV — g OEITFIINVIDIAE Y 22—/ Dra— RE-IE7 va— RIdRET ¢
TEW, ZFA L7 VF 4 BN TFUr— g OETRI. FRIFUTOa~< s FTY R
T AEBHFIINVIDIARZ A "2 e— KL TRV

$ modprobe nvidia

NVIDIA CUDAE| ¥ ;A

F-4

NVIDIA CUDAIZ, CPULTIHEL R DIFRIDIEAD—ETE < OB 3R oo R E A i+
% 7= ®IZNVIDIA GPURIZAFAET 2 W AR o D 2R L =% B YIERE 7 —% 5 7 F
¥ T9,

CUDAT 7V & — 3 UIINVIDIAGPUD A v #—T = —ATF v v a2k Ny 7 7 ZF
T570, Aok varTRRAERUT VTl —h « 77747 R« RNy 7 7OPR—
FbEZCUDAT 7V r— g UIRFEFTENTWVWD Y AT LD —/L RCPULD Y v # — %3
TR T 2 Z L ikSr b ET,

CUDAY 7'V r—va ek a7V 7ulr—h « 797472« Ny 77 OFIZ. 7= A
DTV T rlr—h Ny 77 MERSNTORVIRY ABIRIZAE T £, (Fhl7Z2CUDAT 7
Vor—arOa—7 4 VERTRERLED ) EHA)



S— NCPU LD 7 mt s HEE 0 A

22— —ZBTHOTLBTZ 5 v 2V iAH

v —/L RCPULTELTT H1=DIIANA T ANt AB I OMhOCPULTHEITT 57 1
T ADT R AEFOHFIT2—Y —2ZRTLBY 7 vz « 7ut v Y ME 0 AR ZZET
HAEEMEA S Y F9, HHE ATV HEBRIIHAL CWEIRR CCPU LD TR ZZ1FTT K
VAEMEIRAFLTCND T a2, FoXH it AT ) 8EICRERT 2 7 at v FiE
NIAHBRSL T EIETH Y FHA,

PAL Y R IAT TV EMERATEZATF ALY R T F U r—varAdar 7 r—a
VIEHEFERAEY TV = a v OEJPTT (TR T3 HE AT 2ERT D720
PRI L EfT> TWERA), 2607 al I 508 4 7T, PALY K T4
77V & AdaD FEATHRHE L — — D7 DI HAF AT VEREERL L TWET, #H-T, Zhbd
OT IV r—ai, BLALy R Z—7FERE CAdaT 2 7 T LA HD AL y R
VAT ANORIOCPUETEITT AR DX A 7O T kv P RIE VAL OFBEEL Z T
I FET,

=P — T RLVATLB7 7 v v a « 7y FHEIVALE, FUL7 FLRAZEMEAL
TWABMDF o RANERRHCPUTEITL TWARRICREAL, FO7 FLRAZEMBMHEDOZEE
DR LD F9, =Y« T3 b, NX—=T « AU v mprotect)FFOH L, HH A E
VIR DOIERRAIBRE 2SI SR T AT Y SRO L S REEIX., 20X A 7D vty FREE
VIAHZDIRFIZ72 0155 T N AZERBHEROEF L0 9, ZOFEDOT 7k v YiE
VIAFIE, 1BV AT D EHRKI0u BICET A/ S B EE X £9, RKEOATY 2#3H
ENTWBHEHEA, WEBILL - LIRA R D REERH Y 77,

INBEOEATOTaty VBV ALEYRT D702, —/L RCPULETHEITTH X A
LT VT LAV TREANZDT TV r—2a DX A 57 )T ¢ AAERS ORI
HH ATV EIRICEEL 52 B EREET A2 X577V r—ya vk —Y— 3R AB
JOSER T2 L2 HERLEST, ZHEAEYON—=T% 1 v 7 mprotect)Z /L7 A€
UR#EEET L2, LW AT U sk Ak Lz, BEfFOA A€ U ik 2 HIBR L
RNZ EICLVERT D2 L NARETT,
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G
YTV e av—ILOERE

ARFClERedHawk Linux F T Y 7/b « a2 Y — L ERERLT % 12 DI DB 7 FlMEA #2AE L &
R

USBHF—R— FBHFNTWDE Y AT A ETKkdb I —F b « TR HEFEHLIZWSEAEFT Y T
Jbe A= RPE L 72D EIZTIHERE L TR,
1. UTFDOH—F) e AT araE805-0Il7—h - a<xy FITEEELET
console=tty#,baud#

tty#idar V—AHIERT 52U 7 - R— b, baud#lZfEH4 5> U 7L@E
HECY, BHEIIBENLTOL IR £9 ¢
console=ttyS0,115200
2. WYRT—HIKREEEZ Y T R— MR L, BRIN-BEEECEET D
IO EN TV DFEMERELTLIEE N, EHENTWDET AL ZADMLERIC L - T
X, XV s BT ANRMEERDAREERDH Y 5,

ZEffiZzLinux PCIZT — Z R3S & L CIXEN - RIRTH D Z L ICRF N TTFEV,
VU TNVEEE Y v a COERICET 2 322 HiEminicom (D) O man~S— U & S
LTREW,

Windows PCH 7292 Z E X FEETT Y, Z OFMBHIIAE R O#IEL B2 TV
351;_‘0

VUTN e ary—=OHL I OOHEIF, N T THLHREEOH DV AT LERET DD
WZUTNEA L o VERKRTHZ T, ZOFIRTMEREEL TWDEETOT Y
—varho— RINDHRNCRESNZV Y T s ary VY —)L ETRT LTV RLENRD
nET,

1. NTTDHHEEDOH DV AT LD YT 2 —LERELET, Hlzid:
e Jetc/grub2.cfgZEIEL T FEW

1. LITOfT%### END /etc/grub.d/00_header ### sectiont 7 > 2™
ANEMLT RS
serial --speed=115200 --unit=0 --word=8 --parity=no --stop=1

terminal_input console serial
terminal_output console serial

2. VIUTN 3y — BN LUTEET 5% — RSk L TROgrubA 7 > =
VEFEDH—FNDIINUXLI6E 72X HinuxDITICAHT R L TR E W :

console=ttyS0,115200

o VUTN T —TNE-FBRNEZFOYT IV RK— b EMOFEKEZIET
v RNy FOT) T IVR— MIEEELET,

2. b9~ OREMENALINUXTH DA
o T NEBXET,

e # minicom -s.
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['Serial Port Setup] % 3%&{R L TEnter] .

T84 A & ldevittySO~EE L £,
WAEHE A 115200~ L £ 7,

[Exit] &L [Enter] ( [Exit from minicom) TiEH H EHA),
nsAy - Tuarrihbl—rLTrI A LET,

9 — 5 OFFEREDWindows DA

o H—IXFN-TTVFr—varEEHBLET,

e COML1%ZAEA L THikE L £, Connectusing COM 1.

o E{EEHEEZ1152001CFRE L E T,

o nlArv-FurFihor—hrelLTrIALET,

3. —Fhk--uarArmnb, LFCRTRTConsoleshA 27 U7 M&2ETLET, 8l¥s
LTCEDEAZ XD EENI TIVE A MEREZE 2 T4, #lzif:

# ./RTConsole.sh 90

ZOFMEFT AR THIZ A7) LTWABLT 7T 4 70EEThHdr s/ - vxib
BIORV AT LA~DT 7 A LHBMEARIELLE4, EERBWHERZ SO o ARnN 2T
LEXELTNDONEED HT7-O1Ztop(L) &2 F4TT 5 2 L TT,

FAy IIHET Ll b Y A7 M THEBT 5 LERH Y £7 :

# reboot

RTConsole.sh

G-2

#1/bin/bash
if [ $UID -ne 0 ]
then
echo "Must be root to execute."
exit
fi
if [ $# -eq 0 ]
then
echo "Usage: RTConsole <Login shell priority>"
exit
fi
for i in $(ps -e -o pid,cmd | fgrep 70 | fgrep -v fgrep | awk “{print
$137);
do
run -s fifo -P $1 -p $i
done

run -s fifo -P $1 -p $PPID



H
T—heavw s ReTAL RNTRXA—F

FH-LIZRedHawk T B ICEMET 57— h « =0 R TG40 « NI A—FZHBWLTVE

T ZHUFLINUX T CRIAFRER B TOT —F » av U R« A0 « NI A—ZEELTHE
Hh, ZO—ERICELT, I—F/+ V=2« F 4 L2 | JKNoODocumentation/admin-
guide/kernel-parameters.txtz 2 £ 7ziinfo grub & A L TFE W,

T— bk e RTRA=H I —FVHAIAEN TV AIEEAZ ER LET, 77— b - a2~ ik
T —F VRENRHC HEIICAE T 5 -0 ete/grub2.cfg~BIN+ 5 2 & F72id A — AR
EETDHELEXZT— b avwr N T IR ETH I ENAEETT,

5 2 OMEBEIZBE T 2 1MWK~ 2L AT CATFAHETT, RH-1TUTORE B I E
j‘o

e  A#RedHawk Linux User’s Guide TSN AFEHRN G ENDHL—VEKE
e oY) 72 Concurrent Real-TimeD&E Bt O 4 Frd L OSCEE =

UTF2aBG I ER GO H oMo Y — 2

o H—X/L - Y—R - VY—pDocumentationF 4 L7 RV FDT 7 AL
e Internet LD Linux® &R A k
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FBH-1 F—h-a<wy RT3, RXFRxA—4

NTA—=H

A av

B

Concurrent Real-Time

BIEE A

crashkernel
(x86_640D )

=size@64M

75y s BT ORER L O+
BEOICHR LI —FrDaT « A R
—VEEL (VT vyva)] I—FL%EB
— N A720D AT LIEBEEDLATE
T,

size I TPHRITDHDAEI DY A X :
32M, 64M, 128M (BE 1)
64MITA 7Y h e T RL A

12-1—

kgdboc

=serial_device[,baud]

kdbDtty A > % —7 = — R &ZH b,
5l : kgdboc=ttyS0,115200

kgdbwait

H—FNVDFITEEIE L TR RV A
RUTTH =R TRy ST,

ekgdboc

=kbd

WD T—F 0« ary—« FRy T
ZFFL,
earlyprintk=vga & -5 Tt .,

12-1—¥

memmap

=size<delimiter>address

FHIT D AT Y HE A ER,
<delimiter>l%. ¥ A7 ARAMY‘@’.
PRI, ACPIZY “#”

=exactmap

1ERE72BIOS~ v 7 D H % 15 7E,

2-23—

mm

=size<delimiter>address

memmap D #1144 (x86_64D #.),
THIT B ATV MEk A R,

=ex

exactmap ? 5|44 (x86_64D 71),
1EfE72BIOS~ v 7 O & fE i,

2-23 R —

nohz

=0on

BT 1 v 7 A EREE),

=off

BT 1 v 7 Bk,

B-13—3

no_ktext_repli
(x86_64D 7x)

n/a

BTOH—FIL + TF A K « A—VKH
DY R — &L,

10-14—

no_kmod_repli
(x86_64D 7+)

n/a

H—F)b« T a—)b s THFAB « ~A2—
CHEBOY R — N RN T D, FEE
H—=F) + THFRA L « X=THEIHL)
DEZE,

10-14—

no_pregraph_pgs
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