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B3t Hh—RIL

(ITRONR) D=

I 79— VDR — a5 31Tk —
TOPPERS/ASP3h—2~JL

» TOPPERS#531

AR — VD HZE

TOPPERS/HRP37

—2R)L

» ASP3 T — LT/ —TFT pa= T HERE (XA BV I

[/ N—T (4=
TOPPERS/FMP37]

=T E ) EBEINLTEH D
—2RJL

» ASP3 T — )V~ /v Fay raty il iLE

TOPPERS/HRMP3

A—=I)L

> HRP3 I —F /v~ /v F 7 rly Y FICIRRLIZH O or
FMP3H— RN —TFT 4 a=  THEREZ BN 7=8, D
TOPPERS/SSP3/1—>~JL

» ASP3 T — RV H R — A TMEEEZ IRV IA T
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TOPPERS/ASP3Q—=R)LOHIE
ASP3N—R LD E T T
» TOPPERSH3 A — /LD HI % A
» TOPPERS/ASPI— )V E YLk -t B L7=H D
ASPH—IVIZIEMUI=H8E (RN —O THHR—F)
> HATHE T BRI RE
> T ATV AD G T RRERF I E B, VAT LRFZ DR E
BE, AT LA DS 3R ERSEE
> Jo—T w7 ARERE - FERBERE IR B
> EEEE T T — Nl EEEE - AN RT T T — A
N RIHEHEZ YRR
ASPA—R LD S HEIBR L F-HEBE
> S AT I LTS HE
> A— LR 7 ARKERE
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BBY—I)LDER-EHE
» TECSOIE R
> VAT DY —E R (VAT LT HERERE) LT NA AR
ANDOFEEIZTECS 216 A
> I —VERAT BT ThHILIE, TECSE IR T 50k
CA v
» Rubyhia 7 /¥ 2L —F D A
YR/ N\ — THR—k
» RUT N HE
> Ayt —U Ny T 7HEEE
> F— TN R TRERE
> XA YRR
> xR
> YRS R
> B A Rl RE
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TOPPERS/HRP3A—xRIJLOME
HRP3A—FRILD L E T
> ASP37)— R IVICERFEMEE /N —T (v a=r T e B
IMU7=%H D (ASP3 41—/ D AT A #)
» TOPPERS/HRP» — /L, HRP2H — /LD B « YLIERK
ASP3H—FRILIZX 9 5B M0 RE
» AEVRFEMHE

» HEJAEVUELE (HRP2 A — RV E[EEE) L FE AT R
& (HRPH — /L &[RRE) D Y AR — |

» T I NT I AR R RE

» BEE N —TF 4 a= T RE

> JLIE—E Ao — L fE

> Ay — 7 HEEE (ASP3 TIIVRIE Sy r—)
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HRP2A—RILIZX T BE 0. HIFR#EEE

> ASP7U“—Z/I/75 HSASP3 T — L CIEMN BB U= HEBE

>

. VvV VvV Vv

(B0 ]
BN
(IR

(1B )
BAY—ILDER-FT &R

RFfE] /N —T 4 a= 7 HERE

T AT VR E

FHES IERREELZE N A BET D RE

A= TN RIHEE (JRR Ny —12)

» TECSOJE

G}

> ASP3I— RV E[Al— DU AT LY —E R (VAT LS
WHEZR L) & T NAARNT A ZH] H 7l 6E

» Rubyhia 7 /¥ =L —H D A

R/ N\ =D THIR—

> F—RTUN R TR RE
- O PR R
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TOPPERSSE 31N —=xRJL (ITRONR) iSRS

» TOPPERSEI AN — I VICE T 5 DT )LH AL

T — VDR, A PIZERRIR LA E:
» LLFOURL)OGE T 2—R Al RE

> http://www.toppers.jp/documents.html

TOPPERSE3HARHD—RJL UITRONR) HEEHEDER

#5123 TOPPERSH3 {7 — /L ITRON>R) DAL
28 FE A ILHE R

> BEOMERE AT IZ E- 03 Ao B D E 5
B3 VAT LA LA T 2— AL A APHULEE

> AT LT — )L AR T = — AL A (SIL) D AP
AT 71— RIVAPHT AR

> 1 — )L DY—E ZAa— )L EERHIAPIO AP HE
BHE U7l A
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act_tsk B XD DEEE (TI) [NGKI3529]

[CE3FEAPI]
ER ercd = act_tsk(ID tskid)
[135%x=5]
D tskid NRY XD DIDES

[UBF—=2Is5X—75]

ER ercd ERE#ET (ELOK) FEFI>—3—RK
[T5—0—-R]

E_CTX IVFFRILIS—

- CPUOw ZIREN S OIFE L [NGKI1114]
E_ID RIEIDES

- tskid VERNEEES [NGKI1115]
E_NOEXS FITI T RER

CRRI XD MEKERR (D) [NGKI1116]
E_OACV FIITHRTOERER

CRRE TN BBRIBEINFAT SN TUEL (P) [NGKI1117]
E_QOVR Fa—arvOF—NT0O—

CRHEICOVTIIENIEE SR

TOPPERSEE31H{{ 1 —=JL (ITRONXR) s

tskid TR LIZH XD (WRHRD) (WU TREERETS. BAKICIREVEUTOED.

volaN =
I%}b /| ﬁj‘% = SRS 2D BMAILREE TH BIBAICIE, TR DI LTH X DREESCIT S NS M EBATH

N, WRHIDFRTTEBIREICES [NGKI1118] .
Release 3.4.1, 2020%E3831H

TR 20 MAIBRIETIEL , SRS XU HTA_NOACTQUERM THWBAIC(E, TR X0 DEEHIER
Fa1—1YIBICIMMZ 5N [NGKI3527] . SRS XU HTA_NOACTQUERK THBIBEY, iEEh
BRF 21— VIBI1ENMZ B ETMAX_ACTCNTE B X 3BE(C(E, E.QOVRIS—&43 [
NGKI3528] .

HROAVFFZ SV URIBE, tskid[CTSK_SELF (=0) ZEEI DL, BYXIHHRY X
D E&iE% [NGKI1121] .

[#RERA]

VILFTOCYURIGH—RIVTIE, act_tsk(F, TR XD OREEEFRFOEN I 7OV I ERELY
L.
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F2E FELHSLERTES
2.1 EREDOALEAST T
2.2 APIORER R L~ gy
2.3 A
2.4 ALERENT OFEFRE S SEAT
2.5 VAT LIRRELI TR AR
2.6 XATDIRAEIBEZL LA 2—V 7 HHl
2.7 ENAFZAEEET L
2.8 CPUMIANLEET L
2.9 AT LDOHHLEKT
210 7V DGR EF DR
211 T2 bDT I AR
212 VAT AL T 4K 2l — g FE
2.13 TOPPERSRK—3 7 a R g
2.14 TOPPERSH: @ T
215 T—pNVHEETEFE
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E4E H—2JLAPHTHR
4.1 ZAYE HFERE
4.2 ZA7 Y} )E R HHHE
43 HZATH T HERE
4.4 [F1HA @ EHERE
4.5 AV — V&P RE
4.6 BFfE]E PRMERE
4.7 AT NRREE B RE
4.8 AEVF TV 7 MNE PRI HE
4.9 ELAAE B RE
4.10 CPUB|/E B HE
411 YLt —8 Aa— V& B RE
4.12 {RERN AL FREERE
4.13 AT LHERR A% PR AR
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TOPPERS/ASP3h—xRILODEERDFAERD 5
ASP3A—RILDBAYR—b9 S8keE v
» ASP3 71— U, [RFEBSREX I — v |, =T
2y YSRG — v ), TENEY A O S T — L J DV
THTHRW
» Lo C, MEEMEEX G — VTl , T~ F 7
Ty IS — VT, BV AE R e 7 — 1 C
X | ChEEA LR 1 H 7
> 72771, B B REILAE N r— U WA L, B A
KT IS 7 — L DR RE D — &R — kL, T A plosd
I — LTI ThEFEA50R O —Ef X H b
» [TOPPERS/ASP3 /71— % /LICBITARE|DTEIZE I N
TWAZEE, (CFY) @ HI A5
> PRI N =T WA DI EL, ZOTHOHIIZE
RV AN QAYS
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APIQ Y R—FiERIDEES GR¥E)

» (P] IM] (DI, ZNE i, RIS — 2L, =L
Tt Rkt s — b, BIRAE R I — R D A
THR—FSIHAPI

» (THIF AT THARE O —E 23— )L

> (TDIIZ AT TXANPOHIEHX AT TH ARG
PN 2D TEAH—E Ra—)L

APIDHR—FERIDEEE DEEFE DA

» act tsk(TIJ... ASP3 71— /L CTHAR—FSND

» mact_tsk (TIM] ... ASP3— /L THR—FII720)

» ref tsk(TJ... ASP3 I — /L CTHR—FIND

» acre tsk(TDJ... ASP3 7 — /)L CHAR—r2W. 7272
L, BIRVA BB REIL IR Ny =V b e, IR —hS
N25%ad (EBIZELR)
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TOPPERS/HRP3H—xRILOHRDF:AHERD 75
HRP3IA—RILDAYR—bT S8eE v
» HRP3 7 —ViZ, ERFEREREXT IS — /L | THY, [~
NFTatyYitinh—xv |, B4 Rk el — %
I ANGEYAA
» Ko C, MEEMSREXT G — RV TlL TlaEA 0 1%
GEARPIZIR) #EAHASN, 1T 7 a5kt h —x
JVTCI ) TENAG AR Ot i 1 — L Tl ) TREFEH RN I
A 780
» 72771, BIRAE R BEYLEE S A — U 2 VWA E (EV3RT
[THNTND), B A RO ST — RV DORERE D — T %
PAR—RL, TERYAE R I — RV TlL ) ThE £ A0
DO —E L H S5
» [TOPPERS/HRP3 71—V IZBITAHRE]DIEICE L
TWAZEIX, Crrmv) mAHI LD
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APID Y R—FiERIDEE S (R #%E)
> (PIIEIRERRESRT IO — RV DA TH R —RZILAHAPI

» (M) (D)X, e, v~ Vv F 7 aty s —xL,
B HY A RO I 1 — RV D I TH AR — RS LD API

» [(THIF A TR ANEH O —E 2a—)L
» ([TOIFF AT THARNNEEIEZ AT TF AR BT
M 2D TEAY—E R — )L
APID Y HR—FIERI D EE5 D ERED B
» act tsk(TIJ... HRP3 7 — /L TH AR —hSDH
» prb mem[TP)... HRP3 7 — /L TH R —hIid
» mact_tsk(TIMJ ... HRP3 77— /L CHAR—FIH20

» acre tsk(TDJ... HRP3 7 — /L CH R —RrS 720, 7272
L, BIRVA BB REIL IR Ny =V b e, IR —hS
N25%ad (EBIZELR)
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BEARNHE
AT HOHA—RILATTIE)
> I —FIIVINEEXRETH TN =T EIR
> FEEHEIC, FHITE-TEAIT D
JL R B £y
> X AT TR O T2V NERIX, FOAT
VAN SINS DB ISY (W A=A N
» T INE, TV —a THEL, I— IV NEST
il 4%
2R
> B —RIVINELTHIET AT 0T ADOWFTFEITOHANT
» WL EAL D —FE
B2XY
» —E Ao — LA LT AT
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TARINYF (BRI TARINYF)
» Tty NETTAXATEYVHAZ AT L
TARINYTFDRE
> T AANY T PRI HRXIRIEL 2> TY, (MEOEH T
T AR T ZATOIRNT Lk
» ZOEHPERINTZRER T, TAA N T BEID
AT a—) 0 (RRHGRTa—1)29)
> IRICFEIT T REFX AT R ET HAULER
12 SElE 5L
> WLV HANL D FATIRF 27 3 57O DR EOBES
> WLER AT I, BESENEN O WIBEIZEZ TS5
_'gﬁlri

> ALER BN O SENELL° Ay B — VO RLENA 70 &8 2R E
OO, TI7Vr—2ab NG R T A—=H

&

&
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A A (5 ERE A )
> Ty PN EAT R O SIS AT DA
Lo TEEISN LB L EE
EAADIRY (L)
> JEIAT NAAZRNEDENAR R ET 0y IR R Dtk
Ff%i@ﬂéﬁb, FPABERDZT AT N0 ZMIET 52

> VAT INMRERIIVIHF R C R EA S BRI RFF ST
WAL, €O R CTEIASRER 23T AT S

NMI (Non-Maskable Interrupt)
> VAT T AL TEIRWE]A L

CPU%I 4%
> Emﬁyﬁﬁi‘;@f B O S IR F L CRE S LA B /L
7
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HRAVDREEBRER TS 21— Al
RARDIKEE
» 17 TE %IR8 (runnable)
> SE1T IR EE (running)
» 17 Al AR S (ready)
» {RIEJKTE (dormant)
> nFDFFHIRTHE (blocked)
» (PRED) FFHIKHE (waiting)
o ZATDHDBETE LD TWDARHE
> 58 FF 5K RE (suspended)
oo AR DD R AT X TELTEIEDOLITIRTE
» EHfF D IRHE (waiting-suspended)
> RBFRINHEE (non-existent) <— #EiR/ Sy —o THHR—b
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AR DIRREEF (—EE )
e T e T AR T
[5@1‘7‘%(1&@)4 S | 51 Hm] e at
AL > @@J
o DR J 4T
D > BRI T
(—mbikE — . EE
v > PO RR
LS D . BT
R T » JRFIFH D
(pabkne Je—— S0 T
L ) 47 :
"U%\l T@gg > FERX
?IEE/\J%'_#\/'C_’[%;%%% j > Y15
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BROD AT a—1) 4 3R
> AT HZONTABEI NI STV T T4 T 7048
e NR— AT 2—

> [FMBICEE DX AL, JolZS T CEARkEE (S TikEE-
LT ATRRARAE) (278 > 7 X AL % HE N 24T HFCFS
(First Come First Served) F N CAF Va—0 7

» 7V RENTY, TR IR LIS 5720
» FHARBBIC I ST 2 AT D FEATNE B IR 1275

> ABSCEE BT IR TR TN, (B EE 2B IO
T HERED HE
> [RESCE DF AT N TOERICIANL 22 B4 Hiaex &
» ZNERAWT, FBIRENTOTY R R 7
T a—U A HE
> ASP3/HRP3 W — /LTI, BICE X 16EkM
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NIREE{T & B SEIRAT
IIHE T DIEEE
> AR
» BALNNRT
> E[A I —1 2 L—F > (ISR)
> AA DA INRT
o JEHINRT
« T —LNRT
o« A —INTUNRT «— RV —D THR—
» CPUBIS N RZ
» YR —E RAa—)L €«— ASP3MHHR—k4}
» #IEL—TF
» T —T
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R0.38 B 5 DB S IB {ar
> IRODNEFF THESENENL DS W
> EIAFZNRT (ISR, A LARUINCRTHET?)
b T AT
> A7

» ERALDAN R T OELENENILTT A AN F ¥ L0 Em NI E
G, EALANRIDREIWTWARIIEL, ZAZUHLZ 1
(NSYANA
— SBIHET 4 A F D JEHI

» CPUWIZN N2 BT O SE AT

» CPUBISNINZ A CHRAELTEG AL, T A ANy F v
ERICHESCNARL T, T A ANy T ¥ LD I2 3T

> FOMDOIBRENT TRAEL-IEZESITIE, TOHE
(& R AR SENENE T, % DAL ELAL L0 He 12 F24T
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BRI Z DEBIE GEIET 4 R/ Ny F DIREI)

BRIA 2248 TAAR =l 3A H ZI3A H
(BEER) BEES) /\vyF¥ /N\UESA  /N\UKFSB

) (BEER) (BEXES)
K >
] .
2 I
% D iact tsk(%# A7 B)
Joc
= —
X ) ]
w| > I
K
i
[T
I
K
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SATLREBEDSTFAD

RAHZATERE
> HRATD—ERE B9 2D TEAT T ANDKRFR
.

> XA AT X ANNOIEOH L YEiE Y —E Aa— L
» [BXAT | DNEZRIID

» HAR VRO BIREICT A Rt bst—1
Aa— )LD RS

EARHYATX AR
> AR AT X AN G ENRNT LT T ANDKRFR
» EPALHNRT (ISR, XA AR RTHETP)
» CPUBIS AN R Z

» I AS AL TR AN LT L — 2o —
JL

Hiroaki Takada 101



SPF&RTOSDOET®

CPURYIKEE
> TRTOI—NVEHDOEAIDET 4 ANy FZ R LT
WAARAE (I — RV E BN DO ERA AR TEE IE L2 0))
» FEOVHHE A —E Ao — L3 RHIL TS
TARINYFEIIKRE
> T AN TFH R CUVVAIRRE

» HAAVZ NGOG HIRBEBICT AR RO H AT —E A
T — U IOV e

ZHAAEBIEERRYD
> SEIA BRI BE A FLUE | CEA B e~ AT T AT 60 DRERE
» RIEERTIRWERIL, 7 A ANy F TR IS8
TRy FREIKEE

> (LD ELHR TT A ANy F NI HRUREE (T4 Ay
F RS2V IRBEDRFR)
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REMAEDBA A A—S (BEARI)

HILRTF LA HILRTF L2 HEYY—R
=] O
g2y | BRY| | ERY B AL g | CO
]
AEY Q 2wy | O | 22 -
\ \ TE I
R O PE O
TIARESA44% U spyxy
E|A L ZE ART
ks P | e | @
CO | »=Y
CPUSIAN | JEIHA A Bty O
ART | ors || s OO LR
[ A—# )L J

Hiroaki Takada

103



SPF&RTOSDOET®

REMEEDBA A A—S (EAR) PR R EDITS

AL FF o

(" RAFFALT N\ ( BErAr22 ) #FE
]
EAY| | ERAY| | HRY SRy 7v=h | (O

COI| #evr ' 7%V T

e & CO|| [ v Fvesk| EFRTOR
A A=A O FERN AL
Dy

\_ \_ J &7 72 AR]

(A= F AL 4 (] /se;gﬁwyﬂ
%'Jii\{éi Py, AEYA O AR I 57 3 )L TIEREIC
NRT 7=/ - () RERAL DD
CPUBISM | JEEA || AEuA ;2; D 2 e R
ANoRF RS || 7v=on [ C O L y

[ H—RIL |

O 2/
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fREEEE(CRT S ERMMR=
T Ot RAKEREE
> ALPHREANT (F A7 EZ TR DS, FFr]Sie— v A
TV NMIXLUT, FFRAISIVICHR DT 72 A %1THT
DHZFL, TSN DT 72 2% B RE
» 77 AHIEIO HEFE T,
» JLER LA = F{AK (subject)
» I —RNVF TV = %5 (object)
AE)A Tk (memory object)
» T EAREDOX G ET DK LT AT YRHIR T, T— R
VAT 2D —FE
> AUWZERDHHZ &I
> SCHAEHLZ Ko Thlkpll UEBRE AT V=7 MK 5)
> SEBREE LY A XN — 7 Y PEZEOHIKID R HD
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{REF A1 > (protection domain)
> IREREA IR T ATOD I —F NV F T V=V NDES
> PRER AL IDIZE - CilkAl 9%
> JLEREAAL I, WD DDORER AN NTE TS
> DT — RN F T T2 NI, WT NPT ODIRGER A

TR B0, DT IO AL AT BEA CEFTR
D] —FI)NF T xTR)

REFANVICEET IR KREE
> JLIRHNL A — VAT D I NCT IR ATEDINE I
T, JBLEAL DB T DR R A AR PO AR

> 12120, FART D —WRE Y JHEIIE, & DH AT D IHH
T IV ATXAH

> T 7V TIL, JABEANLL, [RICARER AT 5
N —RNH T, AT DT — RV T I D
IHNT T AT
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H—2RI)LE AL (kernel domain)
> AT LB DOIELE
> I —RIVR AL E T AMLBL RN,
» Tt ORMEE— RN TEITIND
» T RXTOI—NF T V2N LT, T TOFER]
DT I ABLTZD
1 —H K AL (user domain)
» L— PR AN BT AL AT,
» 7ty OIEFET — R TEITIND
> EDI—FINF T2 MIKILTE DOFEBI DT 71 A
EATZ D EHIRTES
» BRERTELL—HPRAL D KEIE32
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VAT LBZ R (system task)
> T —FIVRAL AT DX AT
1—H 2R (user task)
» L—PFRAS N BT HE AT
7 7t AEFr]/\32—2 (access permission pattern)
> T BAPRTHF RSN TWDIRER AN DES 2RI D
B hRE— (B E Y R T DD =R AL AZKEI)
» ACPTNA! (FF 5 HEL 328" MNEEE) TR FF
» I FO~rnlezHE
» TACP(domid) *** domid (EH—FIVRALL ) DI T 7 AH]
AE
» TACP_KERNEL -+ 7 —R/IVRAAL L DIHT 72 AW HE
» TACP_SHARED -+ T X TORERN AL DT 7B AR HE
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Tt AF R X3 (access permission vector)

> DN —FIVAT VI NIRT HADDFER| DT 7RI
B AT VR A[ RE—FONEFEDIZLTEED

> ) —RNA TN HT I BARIX, T—RIVF

7 ORI, W R, W E2, BB
VE, ZHRBAEDA S DFEFINZ /358 (RO AT AR )

> IROIDTTERSNDACVCTH TIREF

typedef struct acvet {
ACPTN acptnl; /% WEHFEAELOT 7 B AFFRA[/NZ—2 */
ACPTN acptn2; /% WEHEAE2D7T 7 B AFFR[/NZ—1 %/
ACPIN acptn3; /x EEEEDOT 7 B AFFRI/XZ— %/
ACPTIN acptnd; /% ZWHEMEOT 7 B AFFRINZ —1 %/

} ACVCT;
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A—RIIAT OO ET7 I ADFER (3REE)
EEBE1 EEEE2 EHEGE SEEREHS

AEYATOH  EAH sl det mem  ref mem
=17 sac. mem  prb _mem
2R act tsk ter tsk del tsk get pri
can_act chg pri sac_tsk ref tsk
wup_tsk rel wai def tex ref tex
can_wup sus_tsk ref ovr
ras_tex
EPr sig_sem wai_sem del sem ref sem
pol sel ini_sem
twai_sem sac_sem
IESE:1: VAN N5 sta_cyc stp_cyc del cyc ref cyc
sac_Ccyc
VAT LAREE rot_rdq loc_cpu def inh get tim

e
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H—EXd-)L
» BN TN =T (BT TV —ar) hvn, AT
Bl DY 7 g =7 (] T — v, VAT LY —ER) A
NHT Ao HFT—A
H—EXa— LD LT
> — VDY —E RT3 — )V, xxx_ yyyDIEEFEARET S
f51) act tsk

N RS A E . T OB A A2 (task)
BE T EAZFR. ZOBEE13E ) (activate)

> xxx_yyyOIRELTZ Y —E A3 — Ui, zxxx yyyDIEET
5 (2L, IRELEZEERTXLT)

1)) slp tsk&tslp tsk
N LT IMEEDY— L ATl DL EE T
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H—EXa— LD HI (r#E)
act tsk A A7 D E) (TI)
[CEREAPI]
ER ercd = act tsk ( ID tskid ) ;
[FA—4]
ID tskid XRARTDIDHE =
(Vo —1 R Fx—4]
ER ercd EFKT(E OK)FiZmr7—a—F

[T —=—F]
E CTX 2T FANTET— (CPURY ZIREEN LD A L)
E ID ANIEIDZ 7 (tskid 23 AN 1F)
E QOVR FXa—Ar T H—"T7a—(.....)

[ 5E

tskid CFRIE LTZH AT (KR Z A7) 12X L TREIZE R Z1T9.
BARP) 2R B UVDIILL T omEY. (LTS
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FRIVAPI

> TV DA RO EE R E R E R T AT
2, AT LA T 42— a7 AV RICERR T A
T2SODAL AT -— A

FRRIAPID GEE /NS A—4A

» CEEEO B L EREIERD ETELIR. 777 UG IR
(NDRAENZL, %7 4—/VRDfE%E {} THA THIZE

» Y —E 2a— L LRI OEEREZ O ERIAPLTE, —E X
O — )V T RILFAILTIZATFREL, NTA—=FG[E—LT 5
— B —bE 2o — )L LERIAPIZE BN 2 AL 2L

755

> FHHIAPIOD /N T A—Z 30 3 FE IR TE AN CAFEFE I /5 FE

> —EEDINTA—=HERNT, REFLIRTAHAZENTES
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EIAPID

CRE _TSK( ID tskid, { ATR tskatr, intptr t exinf,
TASK task, PRI itskpri, SIZE stksz, STK T stk } );

gAY —EXa—JL
ER ID tskid = acre tsk (T CTSK *pk ctsk);
EFBYAPIQD EE R 51

CRE_TSK( TASKI, { TA ACT, 0,
task main, 10, STACK SIZE, NULL } );

BUD N Z T 7 AL T /
ExEFRL TEL
a7 AL — A
R R E BT S

T AKX 2L —ENHATIDZEEINT 5
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AT OL PRI HRERANVDIETE
» TV NGk T HERIAPIE, AT V= N RS
HARFER AL D IO R ZEE R
» AR OA T VI e B Ek T A EIAPIL, PREER AL

D JH A DI ELIR TASK_ALSEM AlZ

DOM AIZ®ET 5
B Doy ooy | i

CRE_TSK (TASK A, { TA NULL, 1, taskA main, - });
SEMADTZEX | cpE SEM(SEM_A, { TANULL, 1, 1 });

SER Y SR RRE
SAC_SEM(SEM_A, { TA_DOM(DOM_A), TA_SHARED,
TA_KERNEL, TA_SHARED });

j TASK KIZ A — RV AL BT 5
KERNEL_DOMAIN {
CRE_TSK(TASK K, { TA_ACT, 0, taskK main, -+ });

) SEM_SIT4EFT &
CRE_SEM(SEM_S, { TA_TPRI, 1, 1 });

-
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DRTF LA T4F2L—230T7AILDER R

DOMAIN (DOM_A) {
CRE_TSK (TASK_A,

CRE_SEM(SEM_A, { T

}
KERNEL_DOMAIN {

CRE_TSK (TASK_K,
ATT_TISR({ TA_NULL,
ATT_MOD (“obj_k. 0o”)
}
CRE_SEM (SEM_S,
ATT MOD (”shared 1ib.a”) ;

{TA”

{ TA_TPRI,

objal.ol¥, DOM ADBAFEEICEE -
1)

taskA _main,

1});

1,

~ULL, 1,

ATT _MOD (“obj_al.o”);
ATA_MOD (“obj_a2. 07,

{ TA_DOM(DOM_A), TA_SHARED,
TA_KERNEL, TA_SHARED });

obja2.ol%, DOM ADHA

FANEE) —RAER R E
{ TA_ACT, 0, taskK main,

- 1)
1, INTNO_SIO1, 1});

; obik.olE, H—FRILKERA
AL OB FEII AL E

sio_1isr,

1});
shared lib.alZ,

1,

LA AR P T
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A2 74FaL—>3>FIR
O 4Fal—avDiiEn
appl.cfg

VAT LA T 4T = #include “appl.h”
L—g 7741 CRE_TSK(TASK1, { TA_ACT, ...
‘ CRE_SEM(SEM1, { TA TPRI, ...

LT 4R L —H A NEBENCA T MR AT > T

Z N

kernel cfg.c kernel _cfg.h

T —FIVER AT | — T gk 9IHME L] #define TASK1 2
77 A Ny H T T A #define SEM1 5

kernel_mem.c

AT UL - P AL
77 AL
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O J4FaL—2OARELED RN A {e
THHROPE
=Ny a4 =7 A
= PR e e P S
/ IS 1, 2 IN A 3 INA A
\¥ A I \ :
\ VAT A T — IR - ﬁ%@&
a7 42— JJE .7 7 AL
Ay T \x
\_/— > / {
\ AEURENG - #13Y] EURERL - 413 AT VFERL - 4]
J— L 774X (K1) b7 7 A (R2) L7 7 A

\
I 7\ VA N(/FaY IND s (V) U H 2N R
TV r— gy

N7 L NAT O NAT
ﬁ P P ey [ &
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TOPPERS 3D —RILODIKEV R b

> XA E PG RE
> XAIAT & [R HI HE
> ZATHE T e
» [R5 P RE
> T F
> ARXUNTTT
> T —H X —
> BSCE T — A a—
> Ia2—T /A
> Ay =Ny T 7 4= ASP3TIFIRIR/ Svr —PTHR—k
» AL 11/ <4— ASP3/HRP3MDHHR—k4}
» AV — LE PR RE

>

é"

ERATY S — L
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TOPPERSZE3IHHEHA—RILDHERE) R — 7
> IRFI 7 PR HE

> AT LR S R

> JE] 128

> 77— LIl A

> A= INT N RT «— Ry — D THR—b
AT IR AEE P RE
AEVF TV 7 NE PR RE <— ASP3DHR—k4t
FA A A8 PR RE
CPUHIS & FREE BE
YEIR — B Ao — )L & MG HE <«— ASP3DHHR—k 4t
REER AL 8 PR HE <— ASP3DH7R—K4t
AT D RCE B HE

v v v v v Vv Y%
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£k “t”71%, ASP3D Y HR—k4t
I AIETRHMAE 7 (E, Rk NV —OTHIR—k

> AT DIRREZ EZHNZERIET D728 OHE
RRYEEHEEED API
CRE_TSK, acre tsk* #2704k

AID_TSK* B HT FTREZR X AZIDDOEDIEE
SAC_TSKT, sac_tskt™ | ¥ 27 D7 /-8 AFFR] X7 X DX E
del tsk* K A7 DEIEE

act_tsk LAY L)

can_act FATEENE R DF vV
get_tst ZATIRRED S HE

chg_pri B AT DS RE DR

get_pri B A DS FE D 2 AR,

get_inf H X227 DYLoRTE H D2 M

ref tsk Z 2T DARTES B

> ZATEENER DT 22— A7 L2 O REZ FFD
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A0 ERER#ES
> HAY BN HEEL TR Z 52845720 Ok EE
A4 B R EAREEE D API

slp_tsk, tslp_tsk ERF D

wup_tsk K AT DFLIR

can_wup HATEIRBE R DF v L
rel_wai SR B 2R 15 B AEER

sus_tsk R HIRE~DEAT
rsm_tsk SR il 77 B IR B 5 D 7B
dly_tsk [ 2 A7 D IRSE

> FATEIRERDF 22— A7 2 OB REZFF D

> IALTUMIEORIKFFHEE XA DL, BHEIXE
TV, EHONIETR R THLDDNED
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A2 T HiEe
> AT Z T S BT DIFEFA D RE
» QAR %4 T 3 D4R
> HAY B BNHE T S DBTD DX AT T BRI HE
» XA 2Rl & TSSO EE
BRI T HEEED API

ext_tsk HHARTDKT

ras_ter AT DRE T K

dis_ter HATHET DEE IR

ena_ter ZATHET DFFA]

sns_ter KA T EEIEIRRED S R
ter_tsk 227 DR T

> KT BLORINTZHATIL, INFOFFBARENGIERRS I,
VI INFTRDFFBIARAEIC R A ZE N TE/ R
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A AR - B{S6EEE
» ASP3/HRP3 W — /L Cld, ¥ AZE R 85 D72
LN osEx HE
(FID)HFAEVIZELHBIEDT=-ODHEE
> BT (PEMLHIE, F5aEHE)
» ARUNTTT (HGE )
> Ja—T w7 A (HEML ] E)
2yt —UBIEDT-8H D HEEE
» 7T —FF 22— (R -FERI, 1V —FDAYE—)
» BT — 2% o — (R - FEFH, 1V —RDAYE—,
ST EE AR %)
» Ay —U Ty (R -FERE, iR R AYE—Y)
"\ ASP3TIHEIR/ v — S THIR—

i
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" 11, ASPSO At
ERIF ERREDAPL K", PR S — I THR—

> ﬁﬁﬁ STV UWE RO A 0% r%éﬁ{ﬁ(“{z’\77ﬁ@
G TR BT A LI LR A 2

> szmh L E 5 DB
|0¢/>§IJEHz>$f%XFHﬁ IADAEEITIE, Z0HE (2

N~ 7 44 /)?c‘:%zéc‘:zbi) D%ﬂ\)%ﬂ%
» —IRIZITERITE R H > TH RV

CRE_SEM, acre_sem* Y7+ DAL

AID_SEM* E|HT R RE B~ T A IDOEDIEE
SAC_SEMT, sac_semt* T T DT AT R RITH DR E
del_sem* T~7+DHIER

sig_sem =7+ EIRDIRH]

wai_sem, pwai_sem, twai_sem E~73rEJRDOES

ini_sem T~T7+DHEAIHIL

ref_sem <7 DIRAES IR
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> ARXURNTTTNE, ZATE]TARU B
DI L2 AL TRIETAT-0

SPF&RTOSDOET®

>

>

“+”1%, ASP3DHHR—k4}+
““1&, hsR/ N —OTHHR—k

DI, 1 DDA T 71X, B >> D>
DT Z 7 THERK
CRE_FLG, acre flg* | A_XUhTTT7 DR
AID_FLG* B HF AT RE/R A~ R T S ID DD IS E
SAC_FLGt, sac_flgi* | A/ _XUNTTT DT I RAFFR[RI XD E
del_fig* AT T T DR
set_flg ARSI ZT DR
cls_fig AT T DIIT
wai_fig, pol fig, twai ig (A~ 757 %
ini_fig AT 7 DOFEHIE
ref fig ARUNTZT DIRAES IR

» wai flgld, FEELZT7 77 OFT XTHREYRESNTZD, W
TP B RSN DR TREL AR Al EE
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o wRoAn L g T
> 1V —RAyB—UDIERIIAAY B— 185 B
» YT RNy T CRBTHIEEEE
» Ay —IFEH L THRAZELTHE WD
» A — U N T L ORI D S R A RE
> T — X2 — DY A XEOZERE T DL, FAE—

ViEfEb EH A HE
CRE_DTQ, acre_dtqg* F A% 2 — DAL
AID_DTQ* BNHT A HEZ T — X 22— DD DR E
SAC _DTQf, sac_dtq™ F B X0 — DT IR RIE DR E
del dtq* F— B 2 — DI
snd_dtg, psnd_dtq, tsnd_dtq | T —&F 2 —~DiE[E
fsnd_dtq F R 2 — ~ DR EE
rcv_dtg, prcv_diq, trev dtq T —ZFo—0DHD(E
ini_dtg F— A% 2 —D P
ref dtq F B 2 — DR EES R
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BEET—5F2—WROAPL .., 0 S0
> 1V —R Ay =T ORI A — 1l E
» P BEEET BT, At — VOB EELIET . A

TR Y 2 — A TSNS

> T2 EXE T ORI, AvE—VOESRELZITIRND
> Ay —UIEHEL THRAZELTHEW
> Ay —U NN/ T VDRI S ARERE

| S5

CRE_PDQ, acre_pdqg* BhET — 22— D4Rk
AID_PDQ* BT ATREZ R SEEE T — 2 —IDDOEDIEE
SAC_PDQT, sac_pdqg™ (BT — 20— DT BRI AR B DR E
del_pdq* BT — 2% 2 — DI

snd_pdg, psnd_pdq, tsnd_pdq {ESCE T —XFa—~DE[E
rcv_pdq, prcv_pdg, trev_pdq | EBEE T —HF o — 0 b0%E

ini_pdq B E T — 2% 2 —DFEAIHHL
ref _pdg BHET —F 2 —DIREES R

T
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&

BEET—A2F1—EADHER
» WITRON4.OfEARD A— LRy 7 AT, BET DA E—
T OSEEADFEI (F A1) B — IV D3F] A
» T — g NS TIOE A EXWL L AL, T—F
VO TREEDIEAETS
» WITRON4.0fLAR PrRiEMREYLIE (PXILAR) T, —xb
D HANWAE BEIE DBEET DI A— VIR I ADHFRE
R, 72770, STTOLEEEDA— VIR 7 ATHRAE LR E
ERFD A =T N7 =N ET5H
» PX{EERDA— ViR 7 ARERED BN B #A L7 D18 o B
T =X 2 —EE (T — X BRI 2 — AT T 5
T =X a—) BT ITB
> A— LR 7 AT Ik
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- = st Bt “t”1%, ASP3DH7R—K4}t
S1—T Y7 AtEREDAPI “)$"1&, 5K/ T —O THR—F

> BSCEE FRR 7 aha LAY — g A A AR
— POSIXUT IVEZA LYLIEDI 2—T7 v 7 AITHH 4
> THIJENC & 70V ME 5T B i R A 1k
» B KGRI DE~T +EDMDFD
> T LT Z A7 VAN Ia VFRER TEIRU
> XAZHE T RFIZ BBy ZRERI LA

CRE_MTX, acre_mtx* Ra—T I ADERK

AID_MTX* BT RS2 —T v 7 AIDDEDIE E
SAC_MTXT, sac_mtx™™ Ra—T T ADT JEAFFR]RITH DX E
del_mtx* Ra—T7 w7 ADHIER

loc._mtx, ploc_ mtx, toc mtx  I=—F v 7 xDTEY Y

unl_mtx Ra—T I AD I IR

ini_mtx Ra—T v I AOFAIHHY

ref_mtx Sa—T I ADIRES IR
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Iy —U Ny TTHEEDAPL ., *ggg'{fj,srpfgzﬁ%zf
> [EBNARNED Ay —OIERIM A — B E A
» EERFOAYB—V OB, ZERICRFEIND
> NNARARN)— AL LITE 2D
> Ay =NV T IVORFICE LA DY O EE
> Ay —U N\ T 7 EBEM O Y AR Z0IZEET DE, [F
Ayt —mES FEHL AT EE

CRE_MBF, acre_mbf* A— N\ T DR
AID_MTX* EfHTRTRE R A =3 7 IDOE DR E
SAC_MTXt, sac_mtx’™ A T— R T DT IR ARG AR ZDRETE
del_mbf* Ay — N7 7 DOH|FR

snd_mbf, psnd_mbf, tsnd mbf = AoE— T FA~DEE
rcv_mbf, prcv._mbf, trcv._mbf | XotB— 0T B0 ZAE

ini_ mbf Ay =T\ T 7O EAINE
ref_mbf A=\ 7 DOARRES IR
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A€V EMHEHHES
HR—b 3 B/L VAT EEAE
> ZEAEYZERNT PR — LR

» MMUZHHZ 22 AT — N~ R K &L, FHIA AT
AT AANTRTOS TIE AT R/ NS0

» HRP3— /LT, AEVARLHEMES 75}47“3“’ K

> /beéi O AEVFEIR A Z A7 | ZE Y CTAHMEE (CE
=& (Dmalloc/free ALl DO FER )%‘U‘T ~

)‘:E'J7—)l/ IH g gE
> VAT AIEDO ATV DO AT T — W E

» HIJIZE > TAEY S — V&2 455 1T AL, EE AL A
FUEHELTBILW STV A FE
» ASP3/HRP371— R/ TIE, IS TEXAAEY 7y 7 dH
AZXNEEDEEEATV T — VFEEED AR —h

Iml
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> [EIERDOAT) T w5 AR AT A7 DI EE

> AEVT I OV AXE T, AT — /L DAERREIC
525

> AEUDNRVRNWERIZFEFHIZ ADHEE

> AR T T AT —ar (B k) 235780

> W[ B RAT)T — VL, BRITHLN, ARV TZ7T A
T ar PEIDHTZD, ARV EREO RN EEL

CRE_MPF, acre_mpf* [ E = AT 7 — L DA

AlID_MPF* FHIS U TR R E E RAEV 7 —/VIDDOEIDTETE
SAC_MPFT, sac_mpft* EE ATV — /L DT 7RG AT 2D TE
del_mpf* [ & & AT 7 — /L DOH| R

get_mpf, pget_mpf, tget_mpf | [EERATI T 07 D&

rel_mpf EERAETY T 2y OIREAH]

ini_mpf [E & AT — L OFHIHEL

ref _mpf E AT 7 — )L ODIRIES R

Hiroaki Takada 133



SPF&RTOSDOET®

ISR AEEE
VAT LEZIEE
> AT LG () — VN E T AREY)) A PR AR EE

> PEREFEA D 7= E D fREE X A~ 22 T Sk EE
'3"4A4’\/I~/\/I~7
» KFH] OF I Z Z ST IR H SN AN RT
» ASP3/HRP3— /L TIXIRDIFEFAD XA AR I
RZ %2R —h
> JE IR (AR FEIND)
> 77— LN RT (FEE LT RFZ TR IR D)
> A= INT NV RT «— PR AT —C THR—F
FrEIEEI D=6 D ZF D ith D1 EE
» HX AT DI (XA e BRI 5)
> [FHBIZADT AT LT — )LD ALNT T MERE
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AT LB EIBREEEEDAPI K7 (FHRIR/ N T — D THR—
> AT LFZOFHEE (adj tim) 1, AT LRRH A RN
DD,/ R

> IRFfH] DX D —58 D Fr 2 A ONifg A S D355 12 H
» NRUZREDFE (set_dft) 1%, AT LR DOHE I J5 2 H.<
95,/ 1#<T5H (ppmﬁﬂf X )
» F[E] (X 2R 2 — BRI O S D55 50 1 2F H
0 FERES A~ D (fech hrt) 1%, T AT LREZ| O %
DEBE L2 T 72N T2, PEREFEAMIZE L TWA

set_tim AT LREL| DER E
get_tim AT KIRFZ D 2 HR
adj_tim AT LRG| D Ek
set dft* RUZhEDETE

fch_hrt o fRRE A A~ D2 R

e
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T #4737 %044 BE 0D A PI NN e AN
» FRE LT JEH Clm LB 2179
> HEHVENL, BEAE A O A BRI EFRIICER
> BHA N R OO LIZ L D8 N
» B DOFTEIAL VAN LA IEA
» XA DEE)/EERIZIDEEN 2E7rE
> Ji5) F 368 B0 0D 68 0 JE) B ) [a] oD g T ERE )] (FH 6 IREFRT, 68 8
NEAREPES) 1, EHAE N O A R ISR &

CRE_CYC, acre_cyc* JEHI@E DA AL

A |

Wi

AID_CYC* T RTREZR JE B @ FNID D D FE TE
SAC_CYCT, sac_cyc™  JEH@EDOT 7B AFF o[ XTI X DR E
del_cyc* JE @ E D HIBR

sta_cyc JEHA @ A O EMERA b

stp_cyc JE @ En O EEE 1k

ref_cyc JE @ A OARHES B
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— ) SE An b AE “T71%, ASP3MDHHR—k4}
75— LB AIEHEDAP] KIE, AR Sy — ST — b

» 5 E LT AR TR EI 32 (@ F AL R 21 79
> WENGIENE, 77— LB ORI IZER IR E
> T T — N RTONEONH LIC KD
> BIDOTRTE/A TV A MBI TN
» XA DOEENERIZEDEE 2E708E
> 77— LA OBERFZNL, sta almD /N7 A—Z THEX]
FFEIZ D FEE

CRE_ALM, cre_alm* @ 7o —A @D AR

AID_ALM* Bt AR T 5 — MBAID DI DG E
SAC_ALMt, sac_alm®™ 75— @7 /v AR _IH DR TE
del_alm* 7T — LB O HI R

sta_alm 77— MmO EER b

stp_alm 77— MmO EEE 1k

ref_alm 77— LB OARFES IR

Hiroaki Takada 137



SPF&RTOSDOET®

F—I\T I\ RSHEEED API YLeR/ N /r —o THR—k

» XAI7ME R L7 vty ERE] (Bl RF S 1370 5) 73,
RELT-RFR 2B -8 I BEE S NAZ A DA PN
K7

> = RIUNURFT T R TCOXAZIZHGE T, FD5EEE
BHITA — TN RT D ERRFICERIIICER E

» ZAIDMERHTEL 7 oy REE L, sta ovrD/XT A—H

- Y g
TR IE
DEF_OVR T — TGNV RTDEE
sta_ovr = RT N R OEMER G
stp_ovr F— TN R T DOEEE
ref_owvr F =T RTDIRTES FR
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3, 25 LRGeS TR EERE +71Z. ASP3DHH—k 4}
- S AT LR BRI H B O
VAT LIRREEEIEHEEE D API

SAC _SYS AT DWIRBED T 7B AR R E DR E
rot_rdg, mrot_rdqt = A7 DESNEN.D[R1Hx

get_tid FATIRIEDZ ATIDD 2 R

get_didf FATIRBDO I AT DN T HIRER AL IDD S M

get_lod, mget_lod" @ FEITTELFATDED S
get_nth, mget_ntht 5 EL7/-ELINEN. DX ZA7IDD 2 IR

loc_cpu CPULy 7 IKEE~DER
unl_cpu CPURy 7 fRREDfEFR
dis_dsp T A4 AN T DK
ena_dsp T A AT DFFA]

> rot rdqZz B WIFICFEONH 928 T, [Al— @ ENTODZ
U RaE AT = TR TR B
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AT LKEEEEEEDAP] - T E
sns_ctx I TXANDS R
sns_loc CPUu v 7 IRRED 2 M
sns_dsp T AR N TR ARFED S B
sns_dpn T AR TR AR IED S B
sns_ker T —VIEENEIRAE D 2 R
ext_ker H— IV DT

SPF&RTOSDOET®
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XEUAT ST MEDiIE ASPADTIR=A
» ARV TV MORLEZREL, IREES/Z T 5
7= DOIEHE
A2EVAT O INEERERED API “¥+” &, HRP3DHYR—k4}t
ATT _REG AV —T g DE Gk
DEF_SRG PEUERTE ) — 9 DTE

ATT_SEC,ATA_SEC  E&Z7Tar D&k
ATT_MOD, ATA_MOD F7Vx=/hET a—/L DA%
ATT_MEM, ATA_MEM, AEVFT T =7 D&%

att._mem**

ATT_PMA, ATA PMA, W3R AV R D & 8%

att_pma**

sac_mem** AERVFT I DT T B AT O[T H DR E
det_ mem** ARV TV = NG AR

prb_mem AEVFEIRIC DT 7B AMED T =
ref_mem AEVF TV 2T OIRFES IR

e
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ZEHAAHNIEET )L & EHAAH ETREEEE
ZLAANIE QRN (BEE)

» BRALNFEAETHE, H—FVNOH A O ZRRBL
T, TV — g 3Bk LT EA B —E AL —F
(ISR) F/7 1T EPBA LN RINFERHEIND

» ISR/EATIAN RTNIZ AT LB CTELT

> [SR/EIAF N RTZDOHF T —E Ra— )L AFEONH L C,
KA DECEN/ LR 72 & DY A EE

» TV —aid, Taty Y OEALRT —FT 7T i
A7 TIEE R TXAISRE A E T AD R FEEA

» BPABNLRTTa T4 2L —H 2o THERISNAD
DIEARTZDS, Bk 72— AR 3 AT, o— |
THETAZLLTEA
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A A EEHEEEDAPI e %gg\ﬁp“zgj; fr\"”
> EALBLRT AV BIEORR E (CFG INT) 12XV, EA &

FRTA L DB, I//\/I/I*)ﬁﬁ>i/‘/l\)7':l75>, F)34
IR THIAAZ~ AT D, IREZHRETED

CFG_INT EPAHBERT AL DJEMEDFR E

CRE_ISR, acre_isr*  EliAHLS—E AL —F DA/ 1B

AID ISR* BIHI T BT RE P E[A I —E AL —F LD DI E
SAC ISR, sac isrt™*  ELALY—ERL—F L DT 7 BRI AT ZDHRIE
del_isr* AL —E 2L —F > DHI| R

DEF _INH EAIHFNSRTDEFS
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~ 3

ZAAEBBEEDAP] — =
» BAADOZEL (dis_int) &FF P (ena int) 1%, HFHA AT F&
FBELT, TOEA %L@%L%’\?Xﬁ/“\?27ﬁ¢ﬁfﬁ

> BALMB ST~ A7 DA K (chg ipm) i%, FEELTZEHLA
I LRI U KOV VE| ‘R#%vxﬁ

- TIPM _ENAALL (=0) IZRE T DL, FLIALEIE~
EfEER (L DE| )K%Ubvx&bfotb\)
dis_int FA B DERIE
ena_int H[A D]
clr_int AL ERDIVT
ras_int EI3A Fr D BE K
prb_int EAHBRDF =7
chg_ipm EABBEIEE~ AT DEEE
get_ipm EA MBI FE~ AT DB
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CPUBIN R ES )L & CPUSIS ETR AR

CPUHIS IR D RN

» CPUBISN DI AET HE, T1—F/LNDH A 1 ALER A% H
LG, 77U —2ar 3B ek LIcCPUBIAN N R D3FETY
HE5

» CPUBIAN AN RTIHF AT OB L THEAT

» CPUBIS NN RTZDOHF T —E Ra— LA LT,
A7 DECEN/EL R 72 E D3 AT HE

» CPUBINN R T %, Ty O7 —% 77T ¢ | TR F
B PICELIR T A2 &l (BB S TIE) R AlRE

» CPUBIZ NN RT01X, CPUBIAN N RTFKFEHFREL T
T — IR Gk
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CPUBISA LR AN D7 TA—F
(a) T—FRIVIHKAFE T, CPUBIA DR K 2 B R,
EN BN i3 TAE A
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VEBRIERINZFEIZ LD

> ETHEIL—TF K, I—RVOEIEKR THIZREIINSD
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FEf D5y, AA LT Ry OHJHLZ 2B IESH 5
> ilJ AFZINRZECPUBIANNRT01E, 1 —RIVR AL
IZUNB T AZENRTEARN. OFED, T _RTOENRA L
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o2 7= OO0, AALTA RUOES|ICET
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