FR—TAV T VAT L

o] %’7&:\%(%0)

FHIEE (murata@ist.osaka-u.ac.jp)
O# A F## (matsuda@ist.osaka-u.ac.jp)

(FTIEIOEHDETE : FHEy) 2
)T hILEI 3
. X@\JOG)?"‘J‘/:L, oy TR
. DEILTRTIN TS

;{éﬁ‘ﬁaj"ntmat EIZIF 1AL T TR ENTF
AR

> TATSLRTCLOEUENVRELREDE. 2UT1Hh
o ar e (BeREE ., F-IEBRELERS &
S52¢E1HD) FETIRIOERTIHL2.DEHEE>1-)
. T_Iﬁﬂféﬂi(atomic action)
> DEINHFINGN—EDEITIRMGE
« 1A HEEK (mutual exclusion)

> —2OTAtALMN)Ta4hILESaVIZIEAN
HLESIZT S

3 4
JEE [HRE No.6 1.DEEER JEE BT No.6 1.1)DfiEZE
P FOERP1(EES) ¥/ I FOERP2GHER) ¥/ [ FOERP1(EESE) ¥/ P FOERP2CHEE) */
i=1;fREET—HY (1) wait(s2); /* readE< T4 * (9 i=1;, (1) wait(s2):  (9)
wait(s1); /* writez< 7+ */ (2) j=buffer; /*EEAHHL */ (10 wait(s1);  (2) j = buffer; (10)
buffer =i; /* E&AH */ (3) signal(s1); /* writez< 27+ */ (11 buffer =i; (3) signal(s1); (11)
signal(s2); /* readt <7+ */ (4) [I*jEHH signal(s2); (4) IiEm
i=i+1; P RIEF—4Y  (5) wait(s2); /* readzYTA (12 i=i+1; () wait(s2);  (12)
wait(s1); /* writez< 7+ * (6) j=buffer; /* ZEAHEL */ (13 wait(s1); (6) j = buffer; (13)
buffer=i; /* &Z&A& *  (7) signal(s1); /* write <7+ */ (14 buffer =i; (7) signal(s1); (14)
signal(s2); /* readt< 27+ */ (8) [*jEH A signal(s2); (8) I*iEHEA
s1, s2l&t<2 T4+ (FHEEs1=1, s2=0)THY
bufferld 7O+ 1ETOER2THAESNTNDLEH =17 (1) (2 ©B) @) (O) (6) (9) (10)(11) (12) (7)(8) (13) (14)
bi—“{?{—:—d)f‘ﬁﬁﬁ(lPL P2DJEIZ DA TLNS s1=1 0 block(P1) restart(P1) 1

/AE'FDEJL No.6 1 2)0)ﬁ’wr
1)Ds1 32€s1d)e7+l 2’%
2CHER) ¥/

* 7’D1zXP1 (EEE) [ 7A€XP
i=1; 1) wait(s1);  (9)
wait(s1); (2) j = buffer; (10)
buffer =i; (3) signal(s1); (11)
signal(s1); (4) [*iEE A
i=i+1; (5) wait(s1); (12)
wait(s1); (6) j = buffer; (13)
buffer =i; (7) signal(s1); (14)
signal(s1); (8) [* A

£T M @E) @G)®) (M) (9) (10)(11) (12) (13) (14)
s1=1 0 1 0 1.0 1 0 1

P1(&EEE) DEET SN LEEEH, P2(R{EE) TRETEAL

HENRE No.6 1.3) D%
1)DP2Ms1,s2 Z
/*P1($E%)2/0) & * géﬁj’%ﬁz)
i=1; 1) wait(s1); (9)
wait(s1); (2) j = buffer; (10)

buffer=1i; (3) signal(s2); (11)
signal(s2); (4) I*iEEA
i=i+1;  (5) wait(s1);  (12)
wait(s1);  (6) j =buffer; (13)
buffer =i; (7) signal(s2); (14)
signal(s2); (8) I iEH A
17 (1) 2)((3) 4)(5) (8) (9)
s1=1 0 block(P1) block(P2)
s2=0 1 P1,P2,4I2TAyILTTYRAYI LGS |




JEE MR8 No.6 2. DAZEER

2R

Allocation Max Need Available
EiREj 123 123 123 123
Jo+x 332

P1 010 753 743
P2 200 322 122
P3 302 902 600
P4 211 222 011
P5 002 433 431
PS5O EREIY{HTER(O 3 0)

R RIEE No.6 2. DA (1)

2R

Allocation Max Need Available
FiREj 123 123 123 123
JOo+x 332

P1 010 753 743
P2 200 322 122
P3 302 902 600
P4 211 222 011
P5 002 433 431
Request(5,j))=Need(5,j)hD
Request(5,))=Available(j) (j=1,2,3)5DT
Request(5,))IFBIY{F 1+ a5

Request 030

LRI No.6 2. DAEE(2)

Allocation Max Need Available
&ERE®M 123 123 123 123
Jotx 302

P1 010 753 743

P2 200 322 122

P3 302 902 600

P4 211 222 011

P5 032 433 401
BERBVFTRORKELIZEMN?

Request 030

10

SEEMISE No.6 2. DAEE(3)

Allocation Max Need Available Work
&iREj 123 123 123 123 123
PASE 302 302
P1 010 753 743
P2 200 322 122
P3 302 902 600
P4 211 222 011
P5 032 433 401
EREYF AL TO RO RINFEELLELD
TRETRABVS>ERIVMATERIEEFRSNAL

1"

TOERAEEOELE

o ARL—TAVTVRT LT EIZWAWNALEA
ALH5

s TORADEFBETOTSLOETHNRI
(UNIX)
>0t RDERL : fork
> 70455 LMDEIT:exec

s JOLRARMDERETOATSLOETMN—IKL
(Windows NT%)
>spawn’g &

12

fork

« TOtERADEREESD
* UNIXDBHIZ K YD OSIZEFE ST =

< Pl
PEENEM(ETLI-T O RADOEREES
EIH)THY. 518N TE
>TOERERBOTOCREHONRELNE
5 ETO0 RO TO LR BHOERARS
irttbé)@fx EEASDELGERLZIHEES ML
\
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fork DL %k :

« U LFZRE
>pid=fork() (5I%XEEL)

« RYUIJE:
>Io5— -1
>HJO0+X  FTOEROTO+XID
>F7O0€X 0

s HIOEREFTORRIIRILAR
>7O0+XIDIZELS

14

fork D {5 Al(rlogin)

If ((pid=fork())==-1) {
perror(“fork");
exit(1);

}
If (pid==0) {
while(RYET—IDST—2%2(E) {
T—AFE@EICERT

}else {
while(F—R—Kh T —425AHY) {
FYRT—IITEE
}
1

15
exec

« execv, execve, execl, execle’zE DIEFEMNH D
o AT LO—)LIE—D, IS ATZVEED R
TRESNh TS
- 5%
>TSS LDIT7AIVE
>TOTSLIZEZ B8, E
- MR
>§2£0)7°Dtxli?‘é‘ibf:7°ﬂ7‘5L\77’(}l/€'|:l—|3

16

ork D@ RBI(US AL a)

If ((pid=fork())==-1) {
perror("fork");
exit(1);

}

If (pid==0) {
fd=open(Z7AJL ,*=+*);
ZEEHAZE dIZHUHL R
exec(FAYS L%, Bl -+ +);
perror(“exec failed”);
exit(1);

1
Wait(&status); /*# T 5, 227+ DwaitiE{E&(T2<
AMDELDTHAZEITER Y/

> RAIMNLEIT
17 18
TOEXDET(1) TOERDKT(2)
- exit(int status) s FOORRDETEHFD
int status;

>E IO RIZETOIKEFKR T [E(status)
RY
s AERTexity AT LO—ILEEST
>\ 77 DE A N Dfclose LR
- fopenLz77 1L DEIBEER
« exity AT LO—ILEEUH T

pid=wait(&status);
s MTEBEHADFTOCRNHZ5E
> ZDEHAREND
s BHOFTOREfork()TERLIZGE
>TAERO#E Fwait)ZFEVHE T HENDS
. status FTOERDETIKEE
>ED LS EZEexit AT LI—ILIZELIzA
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TOERDE T (3)

wait(&status)

« waitlEFFTaERADR T I 5FETHLE. TD
pid&iR 9

s FOOERIEexitD5 | EHITR T RT—2R
ZiEY
>waitDstatusIZE DT AT—2ZAMNA>TRES

« ZOAXURIFFIAEREERER L%
TlE, TOEHEIHEYRLUEVHT BHEN
Hd

20

I IT7AHIZDUNT

- XGRS

« ZLDOSIZfEHS

. 3i%nal#§z1’ﬁ/wait$§s1’ﬁ=&IEL<1§b7:th“m:ﬁ7:t6
Ay A
>EHLEVEHEEHBREKorTYR Ay

« signalifELwaitiR N TAY S LD hIZHER
> SIS B R AVIE LLNAVREEAYEEL LY

« JYRWEEHREEBOER
>EZL Avt—SIcL BRI

EAXR T
(synchronization primitive)
« TOCRAETREAZRA =D DERY
AN
* FAIDITEETHS
> LE1DDREMEE S TIEARL
- HEHROEHS
> E E1T (mutual execution) ZZ1EF 3
>TwkOvY(deadlock)ZZ1t$5

22

C E—JOvevYTOETI4

s ot EGEREH e
« B—JntydThnE BVRAAERIETAE, &

BRYIFEISHEN(TOERDOETHAFESNLLY)

o BIYRAHZEIEFFREANMDIELY

>EEIRS

- I-¥TOLRTEHYRAERIET BICERELHS

>BROTEILLEGEIC, VAT LEZRETELL

« GA

>FALEWERICEEY 8IVAHZITELL

23

TIILFITALyHELET T

« UNIXDFEEHER

>HEHRIBEEL AT LI—ILTER

o MEAOUNIXD T ILFF Oty Y3t

>R T LA—LERTTESR T Oy Y EREFIZE1
BEFIZRE (D—RILERITTESTAERERHE
[ZIZ1EFRFIZT B ET, HEHREERE)

s TIILF7OtEyYREUNIXTIE, EH0T0

Yy AERICO AT LAO—ILEEITAIEE

> H—RIL DB (T TIXAEE R EERRTELL
(RAIELT/HN—FOzT7IZ&kYSR—K)

24

UNIXTDEII+DELE

« semget: EYIADFT=ITERE =IEE
BEHDEIITAERER

« semctl: T 7+ D (FEAEDERTE.
EDHEAHEL. BT+ DHEIREE)

« semop: EY I+ DRIE (L7 T+ Dwait
¥E4E, signaliR 75 &)
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: T+ DVERL - R (semget)

o —f&7 int semget(key_t key, int nsems, int semflag);
+ key: LT HEAMSfork TERMSN =T O A THER
13%7771“75\ FEOTOERABMTHERT Y I+h1%E

c FEQTOLRABMTHEAT BISIE, EXTAETFALD_
—1BELT/SRE THEESN, K7 O+ R Tsemgetd 17
(RPZEFTLIEZTAERAMERL. fhldiRER)

. nrsgn%s) I+ DEH(FECIDTERIEE D T T+ E/ERK

« ELTaERMSforken =T O R THER
int semid=semget(IPC_PRIVATE, 1, 0666);

s FEDOTOERBTER
key_t key=ftok(“/tmp/sem1”,1);
int semid=semget(key, 1, 0666 | IPC_CREAT);

26

t+< 7+ D HEH (semctl)

— iR
int semctl(int semid, int semnum, int cmd, ...);
TIT+DMHAERE
> semget Tl Y A I HIEZ BE TELL (semgetlF§~
THOTOERATERITSINSZOMPEDHZEILTEILY)
se(rp%l(rg?mid, 0, SETVAL, 1); (0FBB DI+ DO#EAEE
JEKE
TITFDIEE
> RSN+ £ EHIIR (semnum T T|ERESN D)
> T I+TIAVIL TS TR TOTOERERITAREICT S
semctl(semid, 0, IPC_RMID, 0);
YT+ DIEDRE
semctl(semid,0,GETVAL,c_arg); (c_arglXfEZ AN 2 K)

27
T+ D1EE (semop)
— R
int semop(int semid, struct sembuf *sops, unsigned
nsops);

* sembufE! DEE A (EE A nsopsfB) [TIRED /35 4
—REHRFELTHEUET
. %meuféﬁE0)$§iﬁ1$¢0)sem_op0)1|'§0)f§%'6§ﬂ1’ﬁ
%
> ENEDIHE (waitlg k) :
» EITHDIED, sem_opDIEHEL L DB, LT+ DIELH
SHED TR
o LY T7ADIED. sem_opDIERHERBHDEF I, MEXHEDBELLE
1235 FETIavIL TEU LTtz L& B $= (HiR5 T
> EMNIEDIHE (signaligfE)
. FOEEEIIADEIZMNZS

28

2T TA DB

« waiti®{E

struct sembuf sb;
sb.sem_num = 0;
sb.sem_op = -1;
sb.sem_flg = 0;
semop(sid,&sb,1);

. signali®fE

Ldsb.sem op =-1;%sb.sem_op = 1;ICE R BT

: 29
UNIX&EWindows NTTOZO+X
NEE
* UNIX
>EREFOREOHBEBLLTHR
c OSOFHEEDHEBRIRELL THIASNTES:
>UNIXE#OS (Linuxi &) NEIETHIHATES
>EMSEMU-#EEN Z L (REBEEE. ALYE, GUI
HmE)
* Windows NT
>EIFAOSEL THIMNOZHDEEEEZRYAD
>GUIDKREED—RILRIZAN TS (EEHER)

UNIXD#EE

1969F A L #)ILunics (multics~DxFH1)
AT&TA LR T TR (DEC# MPDP-7)
»Ken Thompson, Dennis Ritchie
A—ALUNTHRESINIZLHTHDEROS
SHEEDA—H—DN—KH7(TES AL
>1—HDMAIZILoI=5%ET
>EVBFORINSFEEIND
19734 (ZPDP-111Z#54#
>CERBEAVTEELRET
>TtEE, AlEEtEDELE .
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R FAUNIX D B #

NIRRT TORR
> 7th>8th->Plan9->(JL—t Ukt ~)

+ 32EwhUNIX

> 32V - R AL

ERAUNIX

» System |lI>System V Release 1
>System VR2, 3, 4, 4.1, 4.2,4.2MP
Novell#t UnixWare

The SCO GroupHBUNIXDEEHEE 5k

> Novel it Mo EVFIEFEYZITTAAL TS EERL.
IBM#:E Bt st E I CLinuxZFE AL TIRFEL TL S A—

H—EEFEERE TR (200758 A ICEFIERREL T

2 FThNTNEIST=EVNSHRN T 2)
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UCBT®OUNIXEF

UCB(HI7HIL=F KFEN—IL—)
« Version6 UNIXZHE

> 1BSD &LTHEA
« Version7, 32V UNIXZE#LLT

> 3BSD: HEATAUTA.IAVIN(TGE

> 4BSD: E£70S

RAEEE
> 42BSD TCP/IPH#ykT—%24
> 4.2BSDARFEICER

33 34
UCBDO EnE UNIXDEZ 1L
* 4 XxBSDMDY—RZEFEE - - 1990F K - XKEEREFFX(EEE)ZHIDL
»AT&T UNIXEEDI—FZETLHEDEHT »POSIX
o ATATHRLSNDY—RZEFH > Portable Operating System Interface
. 1’!5%’&‘3{3[:%(7'%) * UNIXZROSIXEPOSIXEHLIZ
« USLEDEREA- - -FNAZE « UNIXDE#1E
- BB B W4 4.4BSD-LitexFF*(1993) >—A{ELT The Open Groupht &I
»V—=2IT7AILASEAFTELTNSA, ChEFZ oo
. RIS 57— DUNIXATTES > UNIXO B E T2 (UNIXO5,UNIXOB, )
»NetBSD, FreeBSD, OpenBSDMDEHEIZH S
35 36

UNIXZ420S

* MINIX
>A. S. Tanenbaum #4% {&
> VTHEEO#EE. OSHEHR
> NEEETEE
+ JEUNIX OSETOUNIXE 2 IR1E
> EUNICE(VMS)
 Linux
> Linus Torvalds 1 (A—FILD#H)
> MINIXDIEERHEIZFH
> B OSH ik FE H(RedHat, SUSEZ:E)

UNIXD 45 (1)

simplicity, elegance and ease of use
SUTWIETFAIVRT Ls

> INARRR)— L

BB I7AILYRT L
PERXDTARIEDIFAIVO AT LERS
D74V ITERZHRIE

> A HEE

> 7O REEE

>BEDITAIL

L]

L]
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UNIXDH5 (2)

s HOWELEREHE—DAHETRAD

»I77AIAR A, TOEREEE. VAT LO—
IVEFEWND T HBEHE

s BERTOYSIVIERE. Y-
»>Y—)L=av o R=0—F4T4TA5 5L

« Y—LFwbTIO—F
>BgEEDY—IL
>BAICHAEHET

H—FIL D& AL
(= B9EUNIXD—R L)
| S

SRTLO—)L
473

SRTLA—INAB—TI—R

IFANTRT L TOEAEE
FIARRSAN AEEE
(X=F8, JoyyR) PZ.SN

N—R T HIEE

1
1
1
N — 1
VAT L | A—RIL
1
1
1
1
1

39 40
B T D UNIXH— JL D1 5l UNIXTO7OtRDER
coff
a.out o « TOERDERETOYSLOETES B
Zg)ﬁa NFS Ers >TOEZADER: fork
FIRAR SyssFS >7O49 S5 LMDEIT: exec
TvELY RFS o F&
F42h >OVTNBD AT LI—ILTEG (B DERE
KSA% rss E>T,. TNMTOTSLERITT D)
7—7 >T O RERBOMHREARICGL HFTOER
DEA ;é? DEENERINTWNSOT, EEEFHHTDAHE
A ZMIELL)
EST L) ttyF >4 /%
(N2 PAY
41 42

TOEREREOEE

fork D EFT
1. FIOEADEHOTOERATF—TILDEEIVMN)ZE
BERL.BOTOERT—TILOIVNIOREEZIE—
T5(FNTOtRIDEREDTOERIDEEYINET)
2. RBYHET—EETAURDBEE (A—T—TILES
D)EERL. TORABEHRHILIE—T D
3. FOERF—TILDOIUN)DRAV2EH LEEEHE
FEIIEET S, TFRAMT AVMIRAFL, RE2YY
ET =BT AU NEMII LI fEE S,
execDEIT
> TXRMNT—EOETAUDMEEEH-ICHERL. 7
OtRT—TILDIVR)DRAVEBEEERT 5,

- (BE)UNIXO T Ot R EE

TEFELR
FHFANET AL
F—5uT AU
e—7
!
1
AEvY
AAZAI5Y | rprrLa
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UNIXTOTAERADRS S a1—)28
TOERDBEEICEOVTITHONS
> BAEFERERVTREN MEWNVEOHABEENEL (21—
E—RTEFTLTWSTOERADBEEIXEDE. h—FRIILE—RTIEE
niE)
> BEECLICEFUEATOEADF1—HAESN TS (E5.10)
> BEENRLENTOEANDF1—DEBEICHILOMNIEIZEFIND
> BATOERE, AMAFEAETIOVIINED, HBNERALRS
AR (100SYBRE) AMEBT HETERLTETTES
TRTOTOERDBEEEF1HCLICCPURRIDEERICKH
LTHEHESND
> ERRBICPUREIYR BN AEM ST TRERDBEE X EIFON., &5E
ToeyHEEYRFOINETOEROBEERT LN

BALRATGAADRDT

© BALARSAADBREEREST HE,

> TOEZ2OUMEZAEEICECY, DT EANETLEITS
CEIZKBFERRMNES (BEFRN/NKED)
> LT EDRLE, TOERARMVFIENVIZERIA RO T, 70
TRADEFTHENELLD
s AL LRSARADEEERCT L.
> 7O R Ry FINERIZLMNBI LAY TAEADETH
BEHREND
>—EIOERAhlishbde . RICEIHNBRSNSETICRE
BN LIS (FEEHE. I ERENAREES)
s TOCRRICEH>THEYGEEA LRSI ADENELED
> X RN CIHECL TR SRR EHIR (R A ER)
> EEAROUEBTIEIRELTETHEELIFS
> UNIXTIE, 10msT2E O E B/ (timer tick)C &7 O+ D

EITRREBERLT M LRATARADEERHELTLS

45

Windows NT

« A0V ITAFRFELF-32E YOS

»1—H—A248—TJx—X % Windows 3.1,
Windows 95% &FIC

>RILFA—H-TILFERY
>HEE, (ST, BIEELE

* Windows NT3.5, NT4.0, 2000, XP, Vista,
7,8,10

46

Windows (1)

« IBM®/N—YFI)LarEa1—4 IBMPC

« OSIETAMoaYIEAEY
»>MS-DOS 1.0
»>RAIAYIRZESTOHHTNDOSH G

« MS-DOS 2.0
>UNIX ZE LR (D7 ML AT LD T AL

JRBELRE)
+ Windows 9x& 5N oD 4T
»>95, 98, Me%x . XPTHE~
a7 48
Windows (2) Windows(3)

o 70wy DESIZTDONWindowst L
>EALRILOED TN GENEGEMNST
o IBMEH R TOS/2% R %
»>80286(16E wCPU)LL L TEE
>Z D%k, BAOBRERE
* Windows 386
»>80386(32E wi) LI ETE)E
> IEYELICE S KSITE->TE:

* Windows 3.0 2> Windows 3.1 &> Windows
95 > Windows 98 - Windows Me
>MS-DOS® E(Z32bit APIEGUIZFE B =D
PRIVFRROBEERSE. oo La—

s B DOSKHKEZRE
>19884
»David CutlerZDECH 5351 E k<

« VMSORAFE

+ Windows NT (New Technology)& 4 113




49 T 50
. 'U: * LA
Windows NT x H—RILORERLE
N ] -
« YA A—RILARK T [ 2—¥7oex | x| | T I< < |< a
- 19934 Windows NT 3.1 % AR AN A
»Windows 3.1&ELCGUI l 774;L>x-‘r1:\ 2; 3_ g ig ;% ffl(ﬂ JIE
+ 19944 Windows NT 3.5 %% p [ Ioeamae o |RIEE|EE] F
*+ 19964 Windows NT 4.0 % * RERE || n T
>Windows 95 EILGUI ¥ [ Souxe=m o]
>GUIL—F > PEIE MBI E LD D EEE L XA l
ﬁ;ﬁ‘\})b(v$§§jj (ﬂ%&747uﬁ—*)bﬁiﬁ'@ | N—KHz7 | | N—RHTT7 |:|E jIJ
BEEH—RILAR RAVAA—=FIARX R
w
51 52
Windows NT (3) Windows NTD 458
* Windows 2000
> AER/N—23 (A—RILIEE DERES) (EWindows . B EE
NT 5.0 axXna G
« Windows XP >Hia
» W&/ \— 3> [EWindows NT 5.1 =
* Windows Vista >WEEm&
> &R/ S— 3> [FWindows NT 6.0 > HohETE
« Windows 7 >S5
> AER/ S —a(EWindows NT 6.1 "
 Windows 8 - 8.1 >%ﬁ&_
> M &R/ \— a2 [EWindows NT 6.2 > 6.3 >¥alT4
« Windows 10 > ERE
> RER/NA— a2 447 (X Windows NT 6.41 1=/, T
D i Windowe R 108 Lindows NT 6.47=07:4". 5
53 54
B HEERM
« NT35 « SH%EEAPI (RPC, winsock)
»Windows 3.1&RILGUI « EFEORIIL
« NT 4.0 >TCP/IP, NetBEUI, IPX/SPX, Appletalk

>Windows 95&RELGUI

s TOTSLHBHELAOTLRE
»MS-DOS, 0S/2, POSIX
SRIEYIVRAT L
>H—nNFa—47otx

o SESFERIREAERATRE
« RERICIFAEERMEFEL
>HFCRED0SD Y —/NEDERA R
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et

» HAL (Hardware Abstraction Layer)
»>N—F 7 DENERIR
- BfRSETRER
« BHOCPUZ7I)—IZxEIG
»1A32, MIPS Rx000, IBM PowerPC, DEC
Alpha

« WETIE (FEAXRMIZ)IA32

[EEME

s A—RILE—REA—HF—FE—FDH 8
> A—YTF IV r—2aV [EA—RIVIZFHTER
Ly

e A—HTALREED D EE
« hI—RILE—FDOTOTS L
>ESA—ILIZHE

» Server EditionT. Itanium*¥>AMD64% 41—k >R
»x64 EditionT. AMD64, Intel EM64TZH1R—k
57 : 58
YRR WindowsNT AT L DR
s EVa—)Like A
> BB AR S BEYTVRTL I
>H—RIIVE—RTHEBEDEM |
»1—HE—RFTHEEEDIEM NT Executive
s EVa—)LEEMNO—FTN(EELL
S APINEZ B/% —*
MEZBIEDD NTRAI0H—% )L | .
HAL  E—F
e
: 59 60
 Windows NT R T LDHER NT Executive
c ATDIIORI =%
« h—RILE—F . LPCH&HE
»NT Executive N EI{ET 3 s X al)T4SHBE=A
« A—HE-F « TR R—T¥
>HITORTLNEET S s REAR)IR—D¥

NT Executive

PNTORATLY—E X

>HEREED 1 —LEE
Y—NEDSATIUONDT—DRT—230)D
ETILOHS

* IOV AT Ls
* Win32USER, GDI (Graphical Device
Interface)
>NT3.5FETIEI—HE—RTEIEL TL V=AY,
NT4.0D 5 EHEEER E DD H—RILE—RK TEIE
SRS E S [t AeY i

10
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NT ¥4 80h—=)L

« ALYRDART S a—) U0 ETFARINYF

o B AHMIBET 4 RINYF

o BISNLIBET 4 RINYF

« TIILFTOEyH DR

s h—RIIATOzHULDIRE
PTARINYF YA TOHb
>avkR—ILA T Hk

s YILFTAEYY (RIILFAT)IZHIE

62

‘Windows NTTO 7O+ RD 4R
« FLWWI Ot R [EspawntexecD 252 3E DR TER

 execBAHUHLLTOLRDBE L, FELITOTOER
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