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« T —LNURT
o« I —/RTUNURT
» CPUGIS NN RT
» YL —BE Ra— L)L —F
» gk —TF
» KT —F
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IR B 5 D 1E ST B aL
> IRDINEFF THESENENLA BV
» BPALNRTZ (ISR, XA ARSIV RTEET)
> T ARy Ty
> XA

> B ABNRTDOEIENEN LT A AN T L0 HUNT L
N, EFALB AN RIDRENNTWARIL, #A78# %013
@:%m\

— BEUET 4 A F DRI
» CPUWIA N KT O S BT

» CPUBIINIIHZ A7 TIAE U810, T AA N TF %
R CAE e BT, 747\’\/7“?J:@§'ﬁ o AT

> L OM OIS TR BT, ZOMLBE
(&R U SENARL T, 2 OB AL D eI FEAT
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RADDHZ DEIE GEIET 1 A) Ny TFDIREI)

RADA R2A5B T4 2| 3A & Zl)3A H
(BRER) EBERES) /\WwFy  NJEFSA  N\JESB

994
i,

(BEEEK) (BEES)

=
e
K >I
>
iz I
m o R S iact_tsk(57X7B)
=
: |
<
- I
K I<
B >
i
K
a4
K
=
e
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SRFLREEASTERX B
R2ADAVTEAL
> HRATDIEDO— L B3 2D TEXHa 7TXARDKE
PR

> AT (BRI FINBEL—F i)
> XRAT AT X ANPLREORH LR —E Aa—u
Jb—F
FEAADAVTEARL
» ZRTALTFXANMIE TN T F ANDFRTR
> EAFHNRT (ISR, ZALANR NS RTEETP)
» CPUBIS N R T

» IEX AT AT ARNDLRERE LY — B Ao —
I —F
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CPUOYIREE
» T RTOERAI (T — L DEFRN DO DAL IR L
S, TAARYTHEIS/RIREE
» IEONHE A —E 2 — L | ZH R
TAANYFEE L IKRE
> T A AN TN SRV VIR HE

» HAAIZNFDFHFBIRBEIZT AR HEMEOH AT —E A
T — U XFEON e

ZAHBFREIAY
> BIA BB LA T UE I ZEIA BB~ AT T BT DR
» DR TARVERT, T ARy F TR 5700
TAANYFREIREE

> (LD TT 4 ANy T DR IHRVVREE (T 4 ANy
F N FHLZ B2V VIR BE DFATR)
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REMEBEDTBAA X—S (BAR)

P YSIN HYI79ATL2 HEHEI)N-—A
=] O

sz |paz| s B2 gk | O

1

AEY O [#=1] O | 5 —

P > Py ; Pﬁiﬂy

TINAAFSM)\ IRILYTT

ESA T XEY AR

INCSRT AART TE g O O

1
CPUBIZH| A || AEY O )/ﬁfgﬂé O
A EZ kg || s |O LS

[ H—2Ib ]
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REHEDEA AN AXA— (BAR) ! AR BT D

PREEDFF O

( REFXLT \( R#Erx122 \ #FE
o] O
sz | |aAs| |2 B =01 (O

ONEE ' 740V T

AEYF O ATVA 7V=sR AT NTOLR
AVEVAL PAZE/A) O R AL

\_ O/ _ Y, 57 7 ATH]
=N d ﬁigﬂwm]
%“'Ji/i%: Py AEYF O ART I'' 57 3 )L RCIIREIC
At 7 =7t (O WHRA A
CPUBISM JE3A || At O 7"2; DIT 72 AH]
INCRT NV RF | 7Y =2k O = )
[ h—2 I |
\ )/
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fREEGEAE(ICRIT SRR
7Ot AREE
> ALBREANL (F AT LB 2 TEW) S, FFrSiei— v
Tz NMIKUT, FFRISNTEHR DT 72 A 217952 &
DIH%HFF L, ENLUINDT 72 2% < RE
» T AHEO I EE T,
> JLEREAL = FE{AK (subject)
> =N A TV Ik = %5 (object)
AEVZAT V15 b (memory object)
> T RAMREORN G LT HEKE LT ATV FHIK T, — R
WA T D —FE
> HWNZERDHHZ LT
> SEBRE MU K> CRkhl CeBAER N 7 =7 N )
> JEBAR M A XN H =T v NEZRDOHIKINRELND
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{R€ F ALY (protection domain)
> (RSB T AT DD — VA T2V NOES
> fRER AL IDIC L > TR 5
> ALFRENL L, W T DDOFER AL IZET D
> MDD —FNV AT NI, WD DD ER A

IR B TR ORER AT S (T R
DI —HIVE T IR)

REFAMUICLD T AREE

> LN IS —RIVAT V2 T MIT 7B ATEDLNE D)
X, WLEREEANL DS B T AIRER AL NIV IRFEALD DN HI

» 72771, XA D—Y RE 7EIIL, F DX AT D I
T I ATXA

» T 74 )VNTI, BREALIX, RIUERERAS A IZE T 5
T —RNF T I e, TR O — RN T T I D
BNT I ATEAH
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N—2I) FAL > (kernel domain)
> VAT TN DOFE
> T —FIVR AL T AALEE AL,
» by ORHET— R CTHEITIND
> T RTCOH—F)NVAT VNI LT, T _XTOFG]
DT I B AEITZD
11— FAAL > (user domain)
» L— WP RASNE T DAL,
» 7ty OIERHEE— R TEITIND
> EOH—FNF T V2N TEDFERID T 77 A
AT RO EHIRTED
» BRERTEADAL—VRALS L D REE32
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AT LB A (system task)
> T —FRIVRAL AN BT DA AT
11— 3D (user task)
> L—PFRAS NIRRT HHF AT
7Dt AEFRI)\A—2 (access permission pattern)
> T BADRTFAISIVTWDIRER AL DEESZRBL TS
BV RRZ = (B E YRR DD —F R AL AZKTIE)
» ACPTNA! (FF 5 EL 328" NEES) TR EF
» LT O~rulERE HE
» TACP(domid) -+ domid (ET1—RIVKALL) DI T 7 AF]
HE
» TACP_KERNEL -+ I—R)VRAL L DIHT 7 & AF]
» TACP_SHARED -+ X TDOIRFHERAAS L INLT 7B AR HE
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7D AF vl XD A (access permission vector)

> DO —FINA T TNt TBAODFEB DT U AT
BT A7 VR A[NF— B ONEFEDICLTZH D

> I —RNVT T2V NIXETHT BRI, — A

7T NOMREIZ, @ EREL, W ERE2, B
VE, ZIREAMEDAS OFERNZSFE (IR DATARSHR)

> MOIDNZERINDACVCTH TIREF

typedef struct acvet {
ACPTN acptnl;  /* BHEEAEIOT 78 RAFFRINF—1 %/
ACPTN acptn2;  /* BHEEAE20DT 78 RAFFANF—1 %/
ACPTN acptn3; /* FHEHESEOT 7B AFFRINZ—1 %/
ACPTN acptnd;  /* ZREMEDOT 7 AFFR[NZ — %/

} ACVCT;
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N=XNATITDMCHT PO ADTE R (Hh#4)
EHREET O BERRE2 SERE SRR

AEUAT IO =2 H ged U det mem  ref mem
=17 sac mem  prb mem
RAD 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
YT+ sig sem wai_sem del sem ref sem
pol sel Ini_sem
twai_sem sac_sem
IEEE:: VAV S, sta_cyc stp_cyc del cyc ref cyc
sac_cyc
AT LIKRE rot_rdq loc_cpu def inh get tim

Y
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H—EX-)

» BB TN =T (B T )= ay) b, AT
Bl oY 7 =7 (] h—RV, AT LY —ER) B
ONHT A Z T =— A

H—E2AI=I DB 5

> — RN DY —ERa— V41X, xxx yyyETITzex yyy
DIBET D

f51) act tsk

Nt Sa . O84S A (task)
FE T EAZ R T . ZOEE 13 #E) (activate)
5 slp tsk&tslp tsk

> AR TRARPBIFOHT 72D DY —E Ao —) L
%, JCEAIC T A2 O TS

f5]) iact tsk
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H—ERAJ—ILDHI :act_tsk (3R¥%E)

[CEFEAPI]
ER ercd = act_tsk ( ID tskid ) ;
ER ercd =1iact tsk ( ID tskid ) ;

[T A—4]
ID tskid XIHRF AT DIDE 5

[V — T A—4]
ER ercd EFH&T(E OK)Fid=7—=—F

[=F—=a—F]

E CTX 2 7TFxF AT —(......)

E ID ANIEIDZE 7 (tskid 2> A~ 1F)

E QOVR FXa—AL T F—"Ta—(.....)
[#%hE]

tskid CFRE LT=Z AT (KRB A7) |2k L TR B R 2179,
HARP) 2R BT L T o). (LT RE)
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FRIUAPI

» T V7 DA RE RSB E A TER T HTD
(2, VAT LA T 4l —ma T A)VPICERIR T
TmODAL AT 2 — A

FRRIAPIDEEING A=A

» CEFEORBIMEHLULFRIAED ETER . 7277 Ui &R
(NDRAE)VE, BT 4—IVROfEE {} THA THIZE

» B Ra— L LRI O REZFFOFRIAPLE, —E X
a— VB RICFAI LT EL, XTI A—FY 6] — T3
— P —bE 2a— L LERJAPIZE BN 2 AVLEL N L

725

> FHIAPIOD /NT A—H AR D FEIR CTE A CAFEFE I /5 FE

> —EDINTA—=REFRNT, REFLIRTAZENTES
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EBIAPID

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

X9 Y —EAD—Jl
ER ercd = cre tsk (ID tskid, T CTSK *pk ctsk) ;
2B APIO EC ub 451

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

RO~ T 7 A )T /
HEEZEHRELTEHBL
a7 A4 2L —H )
AH 7RI E DTS

a7 A 2L — A NZATIDZE BT A
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ATIVID MR T B RE A VDIETE
> T VIR T A IAPIY, 4T UM RS
AIRFER AL DO A D2 EE R
» WA R DA 7 T/ MR GRkT AERIJAPIE, PRER ALV

D Fr DN FEaR TASK AXSEM Al

DOM AIZJET %
B oy oov ) | =

CRE_TSK(TASK A, { TA NULL, 1, taskA main, - });
SEMADT7EA | cpp SEM(SEM_A, { TANULL, 1, 1 });

I

Rl T B2 ETR
T SAC_SEM(SEM_A, { TA_DOM(DOM_A), TA_SHARED,
TA_KERNEL, TA_SHARED });
} TASK KiZh—F VR AL AT BT 5

KERNEL_DOMAIN {
CRE_TSK(TASK_K, { TA_ACT, 0, taskK_main, --- });

} SEM _SIZ R &
CRE_SEM(SEM_S, { TA_TPRI, 1, 1 });

T
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e

VAT LAV 74F 2L =23V 774 )V DEL k5l

bial.ol, DOM A0 HAT 48 I8k |- i &
DOMAIN (DOM_A) | oblat-o S I AL

CRE_TSK(TASK_A, { TA 1, taskA_main, *-- });
CRE_SEM(SEM_A, { T7ULL, 1, 1 });
ATT_MOD (“obj_al.o”);

ATA_MOD (“obj_a2.0”, { TA_DOM(DOM_A), TA_SHARED,
TA_KERNEL, TA_SHARED }) ;

) obja2.ol%, DOM ADOEAH
KERNEL_DOMAIN { FAMEE Y — R iE B E

CRE_TSK(TASK_K, { TA_ACT, 0, taskK_main, --- });
ATT_ISR({ TA_NULL, 1, INTNO_SIO1, sio_isr, 1 });

ATT_MOD ("obj_k. 0”) ; objik.olk, Z1—R/ILKA
) A D EA TR
CRE_SEM(SEM_S, { TA_TPRI, 1, 1 });
ATT MOD (“shared_1ib.a”) ; shared.lib.ai,

A mE I 2 AL

&
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aA>TJ4F 1L —<3>FIR
AV 74X 1L—3v0ikN

appl.cfg
VAT AT 4K o #include “appl.h”
L—a 7y A)L CRE_TSK(TASK1, { TA_ACT, ...
CRE_SEM(SEM1, { TA_TPRI, ...

¥

AL T4 L —H NI T IR AT 7

)"

kernel _cfg.c kernel _cfg.h
T — AR I [ — AR AT #define TASK1 2
77 A S~y T AL #define SEM1 5

kernel_mem.c

AEUAERL - gL
77 A
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AV 74F1L—30ORAELEDRN AEY (77
TG HROUE
=N SN 274
Fal—F ——P| Fal—~ P K2l —~
/ RZ 1, 2 /SR 3 /A4
\ v 4 4 \
—5 V=
= B~ v
v —vavrq| WYY
\/—- v /
z \ ) EULERY - 4] %%J%EJZ'/J@J
T —RIL b7 74X (K1) b7 7 A (2) LR [

I At | M DRZZEYI S0 | I PR TR

O NAT O NAT L NAT
C”u Pl ey [ P ey [T &V

v

O—RET2—/)b

TV r—gy
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TOPPERSHit{{ h—RILDifiE—ES

> X AJE PR RE
> ZAJAY JE R PE RE
> A7 EEE RE
> [A] 1] - 1 {E P RE
> T~ 4
> A XRUNTTT
> Ia—T v/ A
> T A —
> A—)LIRN YT A «—HRP2H—2ILTIEHHR— LI
> AN T T RIS — I THIR— b
» AR — LA MeRe (EVIRTICEREA)
> [EHER AT — L
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> IRF A& B E

» AT LRFG|E PR

> JEH NN

> 7T — LN

> AT NIRRT
» VAT NIRRT B HE
» AEUAT V7 ME PR RE
> EIA L E PRI HE

» FPA LY —E AL —F
» CPUISNME FRAEBE
> YRR —E R — VE B RE
> AT L RE B RE
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SRV E=ETRHEER
> XA DARBEL BN ERE T D7D DR EE
AADE IRHEBEDAPI “*"1%, YRR/ Sy —ITHR— b

CRE_TSK, acre_tsk* X 27D Rk
SAC TSK, sac tsk* HZRITDOT 7R AR NI XD TE

del_tsk* 2 27 DI

act_tsk, iact_tsk A A DL B

can_act A AT EEE R DXy L
ext_tsk H A AT DT

ter_tsk A AT DIRHIHE T

chg_pri ST DS DI E
get_pri SR DI E DS
get_inf H 227 DILRIF IO S IR
ref tsk 27 DARES M

> ZATFLENERDOF 2— A7 L2 O EEZFF-D
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9 A 21 EIRAHAE

> XA E RN EREL CRIEZ EZH 45720 O HE
A2AD {4 g R B HE BE D API

slp_tsk, tslp tsk R
wup_tsk, iwup tsk | HZARZDER

can_wup A AR R DF v L
rel_wai, irel_wai BRI 72 A s FE A

sus_tsk SR DIRE~DOBAT
rsm_tsk R 7 DR RED NS D - B

dis_wai, idis_wai B FIRIE~DER
ena_wai, iena_wai  FFHZE FIRFED R IR
dly_tsk B & 27 D IEAE
> ZATEIREROF 2 — AL 7 L F DN LR EEZ FF D
> IALTUMIEOREKFFHER X AT OEIEL, BIEITE
TWVAED, ELOENIEF R THADNDIED
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9 A2 HInpeEe

> ZATIH S DFENABBIIM T i (A LS 7B A #)

» FURIYR Y —E X — VIR LI LD, Z AZITHF 258
EXED

> WRITFEDHATNFEITINDIAI T (I, hizd
ZM:0) T, X ATFN AL )L —F O NEEORNH S5

» UNIXD T FNMERE/> 7 IV N R % ia
A2AD B9 HEBED API “¥”1%, YaRE) S — I THR—

DEF_TEX, def tex* XA JHIFMLEL L —F 2 DEFE
ras_tex, iras_tex A 27 GBI ER D LK

dis_tex B AT FISNILVER D ZEE 11

ena_tex B 27 FI I LB D FF ]

sns_tex 2 27 G AN VERER (1 R AE D S IR
ref _tex K27 FISLER D IR RES B

Y
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S AVERFM - iB{SHEEs

>HRP27:7*—Z/I/Ti K 27 6] R HA - 1818 DT=DIZLL T D
WEREX H B

(X)) HEFAEVICLZBIEDLHDEERE
» =7 (HEMLHIE, SF5E )

> ARURNTTT (HLIEM)
> J=2—7 w7 A (HEML I E)
Xvtt— VB EDTHDHEEE
» 7T —Hx% o — (R -FERE], 1T —FDAyE—)

» BSEEET — A% o — ([AHA - FERE, 1V —RFRDAvyE—,
18 e FENEAE 125)

> Ay —U w77 (R FEFRW, RIEEAYE—)
\?ff\gﬁl\")’J'—D"_C'U'Tﬁ— F(EV3RTICIZEREA)
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I T4 BEBEDAPI “*”1%, YRR/ S —ITHR— b

> S CORWETRO R BESHE 2 HE (B~7 4D
BIRE) CEHLTAZ LI It 2 SE
» BT HEME S OELK
, " FIE S AR X I ADSAITIE, 20w (2
N7+ EIREEZDEDLNDRT V) &

X%
» — RIS LE R D > TH R W
CRE_SEM, acre_sem* T~ DARK
SAC_SEM, sac_sem* T~ T+ DT I ERFHF R RTZ DR E
del_sem* T~ 7+ DOHIFR
sig_sem, isig_sem T~ T HEIOIRH]
wai_sem, pwai_sem, B~ T+ EIROIES
twai_sem
ini_sem ~7+OHAHE
e "€F_SEM T~ 7+ DIREES R :
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ANV I BEBEDAPI “¥”1%, YhEE) S — I THR— b
> AT TN, ZATBITARU R
@%&@%@zmmﬁﬁ;ﬁzﬁ? > >
DOHERE. 1>DA R INTFT 1L,
AU >>] >
CRE_FLG, acre_flg* AT T T DR
SAC_FLG, sac_flg* ARUNTTT DT 7R AL _TZ DR E

del_fig* AT T T DHI R
set_flg, iset_flg ARNTZ 7 DY
cls_fig AT ZTDIT
wai_flg, pol_fig, twai_fig (X~ 7 R

ini_fig AR TZ 7 OB
ref fig ARUNT T DIREES IR

» wai flgld, FEELTZT7 77 OFT Ty RSN, W
TR REINTENDOFETRHE LAY A FE
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T—3F 11— EEDAPI “$7(&, L3R/ S — I THIR— b
» 1T —RAyE— ORI A — @ E s
» U TRy T7 7 CRETHIELEETE
> Ay =T EL THARAUZELTHEI W
> Ay — U NV T ILDORRICREL S A RE
> T — X2 —fHI DY A X LK ETDE, R A —

TIEfEL EHL A HE
CRE_DTQ, acre_dtqg* T —HF¥a— DAL
SAC_DTQ, sac_dtq* T —HX 2 — DT JERF AT H DR E
del_dtqg* T —H ¥ 2 —DHI| R
snd_dtq, psnd_dtq, tsnd_dtq, 7 —FF2—~DiE(F
ipsnd_dtq
fsnd_dtq, ifsnd_dtq F X o — DR E
rcv_dtq, prcv_dtg, trev_dtq T —ZF2—InHDXAE
ini_dtq > 2% o — D EHENL
ref ditq F B 2 — DR EES IR
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&

EBEAET—A3F1—HEEDAPI “«”(, YEIE) ST — I THR—

> 1T —RAyE—OIERBAIAY B— @5 S

> T —REEET ORI, Ay DERELIET. Ay
T —IIESEEIBICY 2 — A T END

> TR G T AR, A=V OB ELZITENA

> Ay —IFEH L THRAZELTH LN

> Ay— U/ T )L DRI G DI RE

CRE_PDQ, acre_pdq® BHET — 2% a2 — DR

SAC_PDQ, sac_pdqg* B E T — 2% 0 —D T IR AR~ ZDHRTE
del_pdg* BIHET — 2% —DH|kR

snd_pdqg, psnd_pdq, tsnd_pdq, ST —HFFa—~DiklF

ipsnd_pdq

rcv_pdg, prev_pdq, trev_pdq | EBEEET —XFa—bDZA(E

ini_pdq B ET — X2 — DO

ref_pdq BT — 2% o —DIREES R
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&

BEREET—3F1—EANDER

» WITRON4.Of1:A£ TlX, A— LRy 7 ATEET DAV E—
T DIEBED TR (B NAR) 20— VD3 H

> T —a DR CI O EEHL Al T—F
VDO TREEDNIEATD

> WITRON4.0fLAR PREEREREIL IR (PXALAR) TiL, I —x/b
D ANDE B pEI A ) %ﬁ@”6£9%~/vn‘/7xwﬁ$§%

B 72771, TOABEDA— LRy 7 A TI A L7\
1%5#0)7‘yﬂ2~°/°7/V3:?*—7§§%§$T6

> PXALERD A— ViR 7 AMERE D LA A AL T2 DB ST
T — X a— R (7 — 2B ENRIC Y 2 — A 75
T =X a—) T IE N
> A— LR 7 AR E IR L, i T HERE L 7o
» HRP2 7 — % /L TlI AR —RL TR0
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S1—TYD A EEDAPI “Y"I, YRR Sy —UTHIR— b
> B IR 0 b L &R — Mg A Y A
— POSIXUT IWHALILIREDI 2 —T 7 ATHH Y
> EFR O ME S L iR A 1k
» B REIREN 1D~ T LD OE
» Oy 7 LT A7 VST ey VR TE 720
> ZATHE T IRFIZ H By VRS I 5

CRE_MTX, acre_mtx* Ra—T I ADARK

SAC_MTX, sac_mtx* RS2 —T VI ADT T BRI XD E
del_mtx* Ra—T w7 ADHI|FR

loc_mtx, ploc_mtx, loc mx I=—7 v J7ADrY T

unl_mtx Ra—T I AD Ty TR

ini_mtx Ra—T w7 AOFHEML

ref mitx Ra—T v I ADIRAES IR
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AEVERBEEE
HR—FFS/LB VAT TR EE
» Z EATVZE[ITY AR —RLZ20
» MMUZEYZ LI AT — I~y R REL, FHIA Y
27 AANFRTOS TIEAY » RS /&N

> VAT LB D AT FEI A X AT ITEN Y TAHERE (CS
s MDmalloc/free 2 FE{ELOMERE) 2 AR —h
AEYT— ) EB#EEE
» VAT LB DO ATV GEI A G I D ATV T — U255 E
» HIGIZK > TAERY S — Va3 iF AL, EEE/RULER|C A
FUEFEL TBL LW STV F 3 A jE
» HRP2 U — /LTI, A TEAATI 7 a7 OH A X
EHEDEEEATY S — EERED AR —Ek

i
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B ERAET—ILBEBED API “$7|&, YEIE) S — I THR—
» HEEREDOAT) T oy a5 ARAT AT OMEE
» ARV T OV A X E L, ARV T — L DOAERKRFIZ
A=A
> AN RO WEFIZFBIC ADHERE
> AFYTST AT — a0 (B AL) DS Z B0
» AR RATV T — VX, B THDHH, ARV T T T A
T gl R ZATD, AT EEEO LS

CRE_MPF, acre_mpf* B ERAE) S — VDA R

SAC_MPF, sac_mpf* B EEAT) T — N DT IR A[_RTZDRTE
del_mpf* [ EE ATV — /L DOYIER

get_mpf, pget_mpf, tget_ mpf BEEEAETY Ty rDES

rel_mpf EERAEV 7 vy 7 OIRAH

ini_mpf [ EE ATV T — /L OFEGHA b

ref _mpf [EE R AT S —/LDIREES IR
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bS] SR HEEE

VATLIFZIEE, e iR VAT LRZIEE
» AT ARG (B — VN E PG AR 2 B4 A EE
BRALAXRY NV FS
» FF ORRIEZ ZSDITIZFEONHSNA N R
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