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FEHBIMIHEEINE T, 7O ARV AT AT =L T =R T AV Nl T2 HAARETTAY, £ A
YRNDWNBENRTTANY AT LINEDT—RZTHEHE . HDWIE T/ T HHIZREY) 7O AL ED T3 AN A
VROY A REEETLIZIENTEET, F/ORADX T AV NOHIMONEITR IO ADE T A I —
T,

TOY A7 RV AZEBDOENEIE T O ANETTLI2OIEBERHVETA, TOEARASVAENIZENT
REFINTORNT RV A D —EE 2B T2I5E. VAT AIZAS VAT —DOEAT)DH OB ELFERE
R=INIDTET, VAT LAV —ADRRRTIGE . VAT LI A B & FE2 M 57201220 )LD T
Ta—FE2LET, EWEDEDOATVIHHATERELIGE TCINSDEESBEMHAINTHNRNGE, VAT A
XY AMSAEV)Y) — AR MR ET, ATV—REWELES5E . VAT AE 7O AD &M %21k
Fyyyad AT ITEVET, R=V VT & AUV T OFHIEY AT AL TiITbh, 7O ATERT
I, 7O ATEFTERE L TEFHINIEROARVH IOV TY AT A E T30 ELNERA,
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2.5.1. BSDAE) EERETDIRE

BOJEWNT RUAZEB OB R—K, ARIIY T I771) LEAEDIL, 4.2BSD L:Eﬁ?ﬂw‘:@@@#om
7zo MNIUZZ7 DR AN T DR AD T RV AZEME T 7V YEY T L, TOHA%FEEICTS mmap
CIFENDA VAT T—ADREINE L, BRO 7OV ARFEU 7717 Bt AD T RL A% E2< vy
TJUIEE., —2DTORANT7AINITYE Y T INZT RUAEBO—Emd LT MA-EE, @
WDT7AINDBESTHLOLERE.  FUESZYYE YL T0WS 7o A KmInEd, UhUH
&, 4.2BSDIE mmap V&7 x—A2&EFRWIETI)—AXINEL, ZHUERy NI —7D &SRB BEEE
EITDHMWEET, BERRRBDEN-N5TT,

mmap VA7 —ADFAFEIE, 4.3BSD DIEEDMEHUTONELZ, 40 thE A D2IEERFIET IN—T D,
Berkeley Software Architecture Manual [8] IZFR#kI N7 —F T 7 F v DHGETHRZ R E T Dikimi Sl
L. W< om0l 2 DUETHD 1 47 2 — AR LU E L [4].

U, EF25 PR AREIZEY 4.3BSD AD mmap VX 72— ADREIIRESNZELZ, 8HAAU
70 4.3BSD RAGUEY AT LIZZDA VAT — A% HAALZEIE A BEZ 272D TTH, 4.3BSD DIRAR
SO AT ADREIT 10 Tl DOEDTH /2720, BFE - HIZENEMAAFTRNZLIZPELZDT
9, 4.3BSD ORAGEY AT AMIO—HIZEER SN/ T 4 A7 BB 1T - KA - Z2lic, Iv¥a—4&
DAEVNF/NE R Gl THDLENIEITFEDNTEFIINTEY, TD720D, ZDFHIAE V] H R Z i
TEBLRDINI RPBTAAIT IR AEZERLUTUEIEDTU, F/2, ZOFEEIF VAX DAEVERHN—R
D TICBLUKIETDEDT, MDAV 2—2T7 —F T F y \OBMENPNEETUZ, BEIZES DTN
%ﬂ;b ZORAEEEY AT Al B BT T AEEIIR S TECWBEREEYLF IOy /i3 d&
SIZEEINTHNEDS2DTT,

HUVRAZRE Y AT ADFEELZBR R ULOE WV IiAAIE, FTETERBDEG DTN IDIEbhEL, 7
D—HT BRTHUVONEEHIRBEATVZHAL, TAAIANDT —REREE LR, ¥IVF 7Oy CH
fEFTRZEMNTEDHN%F>TOELE, TORR, NGRS AT Ak 44BSD TREICEIMIONDZ

2557~ TY, 4.4BSD {A8EifEY A7 Al Mach 2.0 VM Y AT A [12] 2RX—AIZ, Mach 2.5 &
Mach 2.0 DBHEZE) ANZEDTT, ZOFEKEIZ, ATVIAE DR K BRI R IE R
DRENNIHHEINTHNT, FEEIEONTOEEAD) YV F TOy TRl TS LN REHEE R >
TWEY, FTORATEHDOT RV AEMOHEPLERD % 77 AIIIVE Y T TEHIENTE, HWIIHE—
DI7AINIT RV ARy 7§22 T, TOv AR TT RV AL O— % a4 I A HEIZ 2
Fl/z, —2DO Y ANMAS-EE IZMO T O AD 7 RL AZMIZE KX, vy 7 Xnz771IVHE
BIZEESAFENET, T/ ORI TTANET IAR—INVE VT TEIEETRETYT, I R—hvy
Yo7t Tav AR EEED, TOT77IVEIvE YT U TS0 T O 2An6 B2 RNESIZLEY,
T71IVHBIZESRINZNESIZTEHDTT,

IRABEEY AT ADHZ HE5>—D D@L, Y ATLAI— Mﬁ%}éﬁ*mtﬁ% CHA—RIEREIE S HIET
9, 4.4BSD T, ! 7Dt10)71\1/1¢UF'EJ7b>b7‘7 2IVNDINY T 7L T— &%:t LTWELE, KB
BDT—REGETIHRAEIRENRETDILE2E 2D, 2O —DFEFFITIIRGRI D02 T EEMEL D
DFEY, a¥— %%ﬁ@%%a~o@ﬁ?£tbt 7°mt10)><ﬂeU%:7‘7—?\)1/V\]L:ﬁv\yeyﬁ“’%ﬁ?ﬁfﬁ%ui
T, UHL 4.4BSD A—Uid, AFOBHNSHEIZT—X2aV—LET,

cAFEAEDGE AT T RER—VBRIIT AV INTOVERTAL, N—RIZT7R—=IYEDHEHRTEHY
FHA,

- FOR—VETOCARFELTLEDE., H—FINBR—IVZRIBTILLES>TUENET, TV 5 A0H
W& A—FRIVNDOINY T 7L EPNTT —ADES TN L Z2EEL TR EDRHIET,

- (BUED 4.4BSD ¥XVTAVATHEEREDIIZ) TOYANR—Y DIV —2FFTRHE. TOR—VI30k
@”jlf“ﬁ/?’f}\(copy on-write) (28> TWEY, TI¥—AVIADR—I UL, HAAAFHIZHET
I TEZAMIN T HHEERREZEILLZR—TY DI TT, TOEANTDOR—VE2LHLEIHETE
2:77~fﬁ)bi mm%mmuﬂo ZOBA—3IVE, TORANRE T TE DI EDR—IY DI —
ZIERLET, %ﬁ@?ﬁ’b\ TR AZEE T I LN T =R EHISE 5720, fEET—4
DAE—DPFHELTUENET,

« R=YUMBHUMABEAR) T RV AIZHYYE Y T INHEE, [ FEALDARVEHN—RY T TIE, /H—R
V77 RVAZ Yy 2D IRERETZREDDVET ., ZL<DGEE ZOF vy 2 ORI A



A—FIVINERD AT VG B]

WLz, 4 5 8 FANA RN INWT =T OV UTd. A¥—95DEHEYYE Y7450
EEMIED, EWORERE D FT,

ABNIVEV T DBEAIGZEAMIE. BERXBRITAINADTIRLAE, 7O ABOKBEDT —REELEND
BERIZGZDIETY, mmap TV A T7T—AlL, Wi HOEREZIV—2TROIILBLERTLI DD fiEEiR
BUET,

2.5.2. h—RIVAZBDXE) EIE

H—=2IE—DDY AT AT—=INOMEIFBHELINDEAE)DE) Y TEHEITRVET, 22— 7O AT
3BT, FOIIREMEEONDATNET Y ZA LAAZYIIZE) M THENETLED, H—RINDF4A
DAY E LIRS D720, INODDATN T OV IR U TEARY AT ZE) Y TLILIFTEIERA,
FDI2D, TOEOBAEVIZE >N BEEREZ HWTEHD Y TEBRENHVET, 722U VAT LADINAL
DIRREITRIGE, NALERRETZ/ZOIZ 1 FONARDON\YT7EE) M TEHENRHIET, LA
TVTOVIE—D2DY AT AT ENE ELEHLUTORITNIERSEB D, ARV IZEZENHH/-E LT
. FZUZEN Y TEILIETEROTLLD,  2OWDHID—DIZ, 2y NI — I DG SN TR L T 5
WBENHD TONDVEIEI T Oy 703N ET,

H—RIVHDEIZAT)E) Y TS TIHEE L, —E ADSEMINZIZONTHMLTHET, INHDA
EVTOT—ARHIUL, A—FNVHNIBOI—REEFROEMI AR T EILNTEET, TD2D 4.4BSD
H—FI T VAT LDHLPDGECTHHTEER B —DABVTOr—REMATHNET, Ziuk., 77V
r—yavyas s AAOATVEDMITEER TS0 C I17IVI—FUIZEENTWS malloc & free
LUV AT = AR F>TNET [7], ZOEIMIIIV—F Ui C FA4T7 V1027 — ALk, 5l
BEUTHRERATRVY A R ZEELET, HDYTEIATRVYAAD ERIZHDEFTAD, DY TSENIDEY
HATYTHY), R=YTEHVET A, ABVEBOV—F NIRRT EATVADRA YV AZF ULV ET, 0D
BRI T DAY A X EfRETIHEIIHVETA,

2.6.1/0 AT LA

HAWE UNIX D I/O Y ATLAET K. FVR LT 7R AB LS =Yy VT 712 AD W HE725 "I T
9, @HE O UNIX 22— =7t ZAZid, 778 AAVYR P avbha—=)L7av7 i3EELER A,

[JOIZXEIFRLNIVOMER MRG0T I MIEHETH, A— UL /O ICHEEEZRLER A, 72
EZIE, TFRANT 7T RAT T (ASCIL LF 7)) TRYISNZ ASCIH XFDITDOEFITIH, h—3
INEZ DI BREEZEMUE R A, IZEAEDTOTIAIZEST, ZOETIET —ZS A RDARN)—LELL
X I/O AN)—A IZTEFEFA, ZOXIRHE DT —Z[EED, UNIX DYV—IR—ADT 7O—F (tool-
based approach) #A[fEIZLTWDDTY[5], H2TTY TLDH I AN =Ll MDIFEAE DTTT T A
DAS) AN)—=LEULTZEDFEEGZD2ENTEIET (ZDIHREHMZ UNIX O 1/0 AM)—24%, Eighth
Edition M ARN)—2A I/O Y A5 A%, System V Release 3 O STREAMS LEFETAREITIEHYELAMN,
EHLHDAN)—LBEFRIL 1/0 AN —ALEBUIDIZT VR ATEIEHARETT),

2.6.1. 5888 F& 1/0

UNIX O71t2E, /0 AN —LE ST 2017 Glik 1-(descriptor) 2 HALE Y, &b F1& open %7z
1% socket Y AT LAI—IUZEDEGINDFF S ML D/NI LI TT, opend AT LI—)ViE, 5IEUZ77A
NEBIOHFTE—RELD, ZNTNHST7ANVE LD, E—R (HirdhdH, HIAAEZIEHATE) 2HEEL
F9, open VAT AI—IIE FILWEDT77AIVOIERICEHEHTEET, readbB &0 writeV A7 Ad—)V%E
SR FTRHUTHAL, T—2DEE%EE2ITWET, closeY AT AI—IVE ALE DGR F2BRLET,

SO FE =RV THR=IINDA TV 7 2R LUET, 4.4BSD TE. 771N 8T Vrvhed 3 20
ATV LN KT IEWTEET,

c TNV AEEE 1 ORI ONINITY, 7710VIE TR TOLRTZBHRICHIBRL, D&
BF2FFOTRTOT O ANHERTEETHELET, TOAIL open Y AT AI—NZEY, BEIN
P27 ANZEREF DT 7AND T 7NV FERELET, I/O T AT 71U TT 78 ASNET,
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- AT T7AIVERIUKNSAMITTA /O AN =L L THIMibI, B—JFEIZDAEDINET, /3
A AN FIDRND T, open Y AT AT—)VTIFAKZENTEER A, 7 TEFHLIZIE pipe Y AT A
I—=NEMHLET, pipel ATAI—NIE 2 DORRFE2ELET, QEO2DFIBRFIZALIINZT—4
X, B~ HORBRFIZZDOFFIEF2EZTICHIINET, LIS/ (FIFO) &fEHTEXT, £
HIRHDDTTI7AINY AT A EIZEEIN, open YATAI—INTTY 7Y ATEDLUME, 731 TEE—D
BEA2 R HE T, FIFO 2L T/ O AM@EEZITW WS IE. B ADO7OR AW FIFO % E X AAH
IZBHE, £S5 A CTIRHEAAAHICPIEET,

- Vb, TR AMBEDEOIFEHINGATY 27 NC, VIrvhE 2R3k a2 ROt A0 E
ETHEDOAEIELET, Y7 ybE socket Y AT AI—)IVTIERKLET, socket Y AFAId—)iE, fE
U772V hDReR T2 EUE Y, IEFXFEE HIEEZEBTI20IC, SOV YNIHIET, 722
W AEEMEOBWT =Gk E HINE UV Ty, Ay —Y DIERZERTEV VN, AvE—Y DEHRZ
RET DV TINEERHVET,

4.2BSD TYTWIREAINEZET, S TIET7 ANV AT AEACTEEINTOELS, 4.2BSD AT
T Ve TEEINTHET,

HA—FIEZTNZTNDO T O ADFR 77— 7NV EFERLUTEY,  flik 7 OINBRE A NIRRBUC LT 572
OIZHWOLNET (LR FZOEDIXIDT—TNADA Y TVI AMEIZTEERA), G FT—7 WMk BT
O 2ANS T 7O AAINE T, ZO7D, Gk FOSRELFRUHAINE T, il 7215572010
W ATV IRV, FERRLZDT 2PN, ZOXSBE IO ZANE0MARIZ LS HiERHDET, £/
IPC Vrwbheffd UL, [H—~> Y ETEEL TR T O AT, Gl 7DD DA AFETT,

FRTOAENBEBR T, ATV DRENSDALEE 77N A 7Y EUT S ML TRFFLTOE
Fo FAIAABLUESAAFEIL. ZOA T2y MEENSITHON, T—FD MR INSEIIA 7y O E
BEIIINET, SVRLAT IR AZH AL TCNSATY 22 DS, 771V A 7Y ME, 1seek Y AT AT—
NWERHUTHEI T ETEET, MEDI7AINPHIFDT N AITVZ LT I ATBETT, /M7,
VIrINEIVE LT IR ATEEZ A,

TOE AWM T 2L, H—RETOT O A HINTO TR TOMAF2EINLET, Ot AhA4 T
VI MDBIEEGFFU-FER T UAGAIR, ATV F—=IYITBHIL, 771V OHIR,. VYo
PR E DRBERI) = Ty T TR ET,

2.6.2. M FOEHE

FEAEDYE, IO AR IS, 3 DORB T TN TOET, TIHDFR 7%, 0. 1.2
T, TNTH—MANCIE, AT, By, BEETS—H)) LLTHISNTOWE S, @H o051
&, @74 7O AUZE) A=Y DI RIZED L TENTOET (14.6 HiBK), TADL, F—R—R»oD A
NEREA D EUTEZITEY, EEHEL I ADOH IR DE ISR RINET, HEETI—H eI -
FIZEZAA RNV TNETH, @HE O INIIEE L AR HINET,

INHORR 7% (DGR 78) SiAKMUNDA TV 27 NZEN Y TEILEMHETY, ZDLDHRE) Y TE,
[/O VEALIREIFUET, §ARTORFHEY IV TR, 2= /0 VA AL IO ILINTEET, flid
1 (B D) 2BAC. BELZT77 V&R 7 1 EUTHIKZET, YoWEH 277 AIUNES N TEE
9, FRRIZ GLR T 0 2FAL. fRELAT7AIVERKIET, 77 AVNOEEHEA 2 Z TS EDIZTEET,

A7, TOT I 0DEFEEE ST HT (B IEBBEHVERA). HD 0TI 00H N%E o710 r S
DZANTZHIEEAREIZLET, BT T7 I A0+ 1 (BEHEH ) 1k, SR H oMbz s 7o
ATFRFZED M TONE T, FARRICAIMOT T T LOFE T 0 (FEHEAS) 1, SRPSDF—H—R
AN TR T O FR HZED Y TONET,

open, pipe, socket Y AT AD—IE FHUWGRIR T2 ERKL, HHATISRE/NIVWESEZEH) Y TET, /N
AT HREEX D201, TDEIERINZERF% 0% 1IZey T 5EMAVNBEIZRYFET, dup &
AT LA=)UE, A—D770VT—T VT NEETHR FOIE—%2ERLET, HLuvGidd FERUMHE
FHTFBE R/ ND BB H DD 720, dupY AT A=)V EFHLUT, BERYYTE2TAET, 27 82d 7 1
MRBEZIGETH, Gl 0 BERCEAL OGN TWD Y, i+ 0 BEI B TOENTUEVET D THERENBET
9, ZOREZEHTZ7/20, dup2 VAT AI—IBHYVET, dup (25180 1 DBEINI N, E) L TR WER+



TN A

DEFSEHETHIENTEEY (BU IBEINZRZOLBR FPMEAT DS A, dup2 X 3 20E 7%
LD, HEDETUEY),

2.6.3. 7/ R

N=RIZTTNA AT 7 ANA %R D GBED77AVE A—DY AT AI—NTT IR ATEES  H—F)
&, TN ARR T 7V X FERT7 7 OVEXBIL, SRUTOWST NA AZRETEIE T, IFAZ D7
TAZEST, ZOISBEINIBEHVETA, WK, TVVE T—TF N AL, 4.4BSD DT A AT T7A Ik
Ffk. NANFIEUTT IR AINET, ZD72D, T /5 MR RRFERER 1. ATREAR R 71—V B2k
XN, IDIZH—FIVNTE, TNED KD DT /S ARG NP BEI N TOET,

N=RUZTTFA AL, #EERFFOT A AL BEER R80T AT A ToNET, Theh, TavrT
A, FYITIRTNNAALIENE T, ENOLDTNA AT 7LD T 72 A, AA—FIVAD 731 AR
FAIN EREENDY TRI T BV 2a—)NZE>TUEINE T, 1ZFEAE DRV NT—BIEN—RIZT T/
Ak, TT7ANYAT LB 7 VER -, 7O AMBEREEIZEI S TOAT I ATEET, Eh
1%, raw-socketD W 7710V &D . KVBERBA VAT T— AR TES/-OTT,

BRI OV TN A (gD T /8 ) LUTE, TAAZ LT —TBHITFonETH, 1ZLAED
FURLT IR ATINAAMZIUTEE L UET, I—FIVE, FEAAAR-ETH-FEZ AR LTy TV T %]
HEU, @H 77 AIVEFRRD, BEBNANTRVAED IV R LT 7 AR BELET, 771V AT AR T
OV 7T A A FICHESRXNE T,

KGR R RWT NN AL, 70w ISR S R—NURWT SN AT @8ERR. TARTOVR . I\ T 7 DN
RTAAIRT—TRETY, &2 E 00T N L@, KREEO7IY7 1/0 iE%EE2Y R—hET,

RS R FF RN T 7 ATy IV R TN ALIEENFE T, ZAUSRMIZEIE I/ Z DD T/ A A3, Uit
KTFINAARSGANESENLTT, ZOEIETNAL AN TEHI—FIDA VR T7— AL, Ty ks
BRI AU TEEHTHDZEMEEHINEL 2,

TN AREIR 7 7OV, mknodY AT AT—INZEDERINE T, ioctly AT Ad—)Uik, Fiik7 71 UKt
8T BT NA ADINTGA—=ZEBMETEDIfEbNET, ZOVATLAI—IIE MDY AT AT—IUZH 7271
BEZBIME I, T/ ADRHRBHRER2 IET 528 2 A HEICLE T, 72& XL joctl 2 LT, KT ~v—2
ET—TTNAAIEBEADIETEET, write IZEFZINZ 7Y, Kk NN~V av 2 lEBE T2 HEIIHDE
A,

2.6.4.V77vhkIPC

4.2BSD H—)EVrwreRIHUT, /5 T XD ZRG IPC BERERE AL FE U2, VY ME, 7710V /81
LIk, SR IRV BBIND SEREDOERMEETT, 2 2O T ANENTEN, Iy NER L THfE T 52
LIZEY), BHEOEOCNNA MAN —LEERTEET, BEHIhIUE ThEho 7o Aid,. /A 7TEEU LD
12, FRARAEEIAREV T YNIRHUTITRAET, VY hOBEHMEIZED, h—Fid 7o 20 %z, B0
IV EDTOYAD ANGEDZEEFHETT, /A TV vbDRERENT, A T3 ILE0H T Ov A
MIRETDRHERHDIDIZHUT, VI YMIESLMERD (Reb~vy Y ETEETS) TO ARTHMH
HATE58T9,

System V & FIFO BURAFINE N FLIEEND o—A) 7O AR@E DM AZHATOET,
FIFO 774NV AT LA EDFTI 27 e UTHE LI, N TEARREHIETH =TV U, T—2%1%KD N
TEET, OO, FIFO @D 7O A k> TR EIND B EIF AL, T v Afd LA B U EIER IS
LTS TDIENTRETT, LMYy Ay, BAsvy Y ECEET SO A U T3 fEH
TEFEY A, 44BSD T.FIFO REEINTVDEDIE, POSIX.1 fEHEIZHEIL T 572D DATT, FIFO DEERE
WX VT RDOBERED — B> THET,

V2 MRS BT 51213, BN UNIX D 1/0 ¥ AT LAD=)W AR GBS RE 2 BN T 2 6 A
HVEU, BIFREIL HEDA VAT 2= ANDIERIZBFEDY AT A=)V EE R UM TERHMIZE
D, BIBERERROFT LNV R T7 2 — A% FUELZ, N NAN) =L BID B D AAAEEIAAREITD
read& write ¥ A7 AI—IUINIA, FYNT—I XA T T5 LD EHBGE/E AV —T % GiAAL 20, HiT-
2 6 DOV AT LAIA—HEMINELZ, AVvE—YEXIAAHOD send., sendto, sendmsg ¥ A7 AId—)L

10
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& A=Y DFHEAAAMD recy, recvfrom, recvmsg YATAI—INTT, ZRELTRD L, ThETH
D AEZHDY AT LA=IVDILEAD 2 DIFIROY AT LAD— ) DRk EEETHHDT, recvirom &
sendto ¥ AT AI—)VIE, TNE N recvmsg & sendmsg DT T IVA VAT z— AL L TEMTAREZ S/
MEHINEL A,

2.6.5. Scatter/Gather 1/0

BEED read BEY write YATATI—IUIINA, 4.2BSD T scatter/gather 1/O BEREMEAINEL
77, scatter AJ1lE readv Y AT AD—IUNIE>TITHON, BEROELE/NT7ITFUTH —DFHiAIAAREFE
FCEET, W2 writev VAT AT—IE EEDELZ N T7ICHUTT MIWI B EZAAEFEIFTTEET,
read X write IZ&>TITONDE LI, B—DN\WI7EREIE/INTA=RLLUTETRDOIZ, NvI7eEID
BLAIANDRA YV REZ DY A R ELET,

ZOWBEIZEY., TORATRVAZMOBRARDIGAZH D/ YT TIZHUTT MIV I BB —DEXIAAEZITA,
B2\ 7 7o =3 R EEHDVFTA, T—TTNAADEII, TNETNDEFRKITH L, T—7 71wy
B e TRE2BENHDEOIBL TA—RR—=ADT N A MEALUGE. TIIVIREBSIAADBEIZLRY
F9, T2 B DFHAAAR) T T ANTEED /N 7712 5HADDDIFIEFEIMFRTT (22X T—RAY
BT —=RETNTNBDNNY T FGGAHADIGERE), EHAAHR—DKELINY T 7T —REGAIAMR,
AIAATET —R % BWERIGFNZ B8 $ 52T scatter BifEEYIaL—NTRILIEARETT, 72720, ZDLD
BRABVEOIAY—DIAANME, 7TV —>ay OB B BRI 2 5L EIZUTLES B RAHVET,

send & recv WENT ., sendto & recvfrom DT T IV VAT — AL L TEIEABETH oD EFLL,
read & write 2FNEN, readv & writev DI T IV VAT — AL U CEBEEAEETHo/-TLELD, L
MU, read ¥ write IZXVEHBIZFiDND D, VIal—hTB32ODBINIANEEZ DL A4 TIVAUA
T —ALUTDEEFENEDERMN>/ZTLED,

2.6.6. EHDOI7MIVY AT LD HYR—K

IVNT =2 AV a—T AV T DOFEIZEY,. O—INVBITVE—RTI7 ANV AT AANDR G EEND LI
BOEUS, EEOT7 ANV AT AOY R—b 2 BT 52012, BIFE X vnode 1V X7 — A% H—FI)V
IEIMUEL, vnode 1V X 72— AL MMINSBIEIL, PAEHZO—AN T 7LV Y AT LATHR—NEH
TWETITANY AT LRELIFIERIU TR, BAW T 7 ANV AT MM EDHANTEE L8> TVET,
- B—=HNDTAAIT7AIVY AT I

- BEVE—NTI7 ANV AT ATARNDIUZED AV R—= R NI 71V

- FiAIAAHEH CD-ROM 771NNV AT A

- RIRBERERRUL T2 77 AV AT A, 282K /proc 77 ANV AT LERE

4.4BSD kD OS Ozl FreeBSD M ESIZ, mount TZ7AIVY AT AWFIDO TERBINFHI T 7))

VAT DB EARAD D TEXREDEHVFET, vnode 1T —AIIDWTIX 6.5 Hi, MY R—b
IV—FNZDONWTIE 6.6 i, BHREERE 7 7 A VY AT AIZDOWTIE 6.7 filCE I TOET,

2.7. 774NV AT A

WEIT7ANEIE—IRITDNNA NI THY . EEDIGIINOHAIAMS  BEZAAWAEETT, h—pE. 771
VDL I—REERZFRUELTAD, £<DOTOTSAE BT (LF) XFRITORDEFHIUE T, F-2heid
BRI 7AIIEERFIHT2T7 7V r—avedlEd, 77 0IVASIE, 77 OVZET Y AT LRI
FolKEENERA, K77 MNVDTTANAAERE. A ENE. FARIZEDOONDBRIZT 7V Tl
BLITFANY AT LWMERUTCOET,

T7ANEIEEKR 255 SUFETOXTFHITE, I770NZIET AL IR LIHENDRID 7 7 R E I NE

T, TALIZMNZEEND T 7V OERITT AL 7R TV M EREEN, T7AIVEBINIT 71 IVZEDEDAN
DRAVBEERET, TALIZMNIYIMIZIZEEDO TV, BOTF LI N2 BIBTETVNIRE

11



T7ANY AT A

ENET, ZOIILTTALIMETTAINILDBEREPAELN, TORRERIEZ 77 (VY AT LAEFOE
—a—o

T

mr/f . _s{ rmtmh:

— g v

2.2 /INEUIR T 7 AN AT I

X221 /NEREZR 771 )lﬁ/;«%m WBNERB 774 AT LAD—HITT, TALIZMIYTTALINEE
DIEMNTE., ANFOFEXIIIFIZHIRIEDVETA, TNV AT LO—BMWR2ED-D,. h—3VixT
O ANEBET ALV MNIANESAG IR ELTNET, 770V Y AT AL E@BE 771V, T4 7 ) Bk
1z, %“/*4;«774}»’@‘/’7/1\7&2:0){1@@7?7‘/171\/\0)7%6%‘\&%&?

T7AIVY AT LIE, V=T ALIRN) ZIERETEIABERR>TOET, L—bF AL I7MIIE, ATvva b
IEENDGELHY) BHESCF (/) TEINET, W= T AL IZMNE 77V EENE T, X 2.2 OHITIE
usr AL ZNIMEEN.ZD usr T4LZMIZIE. bin TALZRNIREENET, bin T RIZIEE

% ls P vi 2IZLdDET B, IOV S LOEFAHEI—RBEENET,

TR AR, 77 AIVOIREE/ S AZIZEOTTVET, /SAKAIE 0 A ED 771V RHRCF (/) TR Y-
T XCFHITT, =R ALERIRT 5720, TNTNO TR AL 2 DONALEEENITET, 7o
Y ADN—rTAL I NI, TOCANT I ATEL T 7AINY AT A ETEHRE EMOETT, @, ZD)L—h
TAVIZNIE, T7 AT AT DE2RDIN— T AL NN EINE T, RHRSCF (/) TIEUED /AL T4
ISAZEWEI, F1—FIE, TDISAELR T ADI—RTF AL 7 )MMS BIE T 32D L MRIRUET,

BHEXE (/) TRUESLBROIISZG TN S AL LM EN, TORADHIV Y MEET L 7N EH#E L U7
KBS AE UTIRIRINE T (ZDT AL 7ML EELT ALV hTaL ) 7218, BT AL I8 LI
WENET), LU MTALIRNZEDEDIE, Ry EEIEEN, 1 DDEVAR (1) TRINET, 77104 Ky
RRWK (L) TALIZNIDET AL 78 ERLET, V—bT AL INOET LI NIEN—bT (LI ME
5T,

chroot Y ATFAI—=NIZEY), 7O ADN—rF 4L ZM%, chdir Y AT AI—=IZEY IV MTFAL 7R
REETEXEY, chdir 1TV DOTETZETA, chroot DOFETIE. EHEREL2E >0 AIZRONET,
chroot I33&H . Y AT AN T B 7 72 AHIRZRET 2O HCONET,

X 2.2 O77AIVY AT LIZBWT, TARADIN—rT AL IR W77V AT LADIN—bT 4L I N)T, LV
VRTFALZRID Jusr THoZEUET, Z0EXE, vi 229 5I120F fodt/ S22 HWT, /usr/bin/vi &
EEFETU ALY T AL NINLDMRNAZHWT, bin/vi LE2FITET,

VAT ADA—TANTART —AR—=AL, LHoNZHZRES-TAVINNRIEINET, T71IVY A

FTADBEBREEL U CEILHONZEDIZ, HELADI—TF DFR—LTALZNBHVET, -E2E X 2.2 O/
usr/staff/mckusick * /usr/staff/karels #R¥Td, 2—¥HPOr/1r45L, YDAV
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AL MR —LT AL EINET, T—HIFR—LT AL IZNIATEE 771V OIERE BRI
TFAVIRNIEERRCE D720, ML B E 2T RETT,

=N T 7MY AT LD 1 DIZRZFTH, YATAIE 1 DOIREI7ZANT AT AN, EBRIZI
BRDTINAALDEBOYHE 771 IV AT ADPORERINTND L E2FRMMLTWES, YT 71V AT
AME BB TNNAAZEEZDRD LT TEERA, 1AL DGE VIR T 4 AT TN A O HEET ) A
AN ENEIND 2D, 1 DOYBETNA A LIZEBOT77ANY AT LEHR T8 ETEET, TRTOMx
ISABERERTEDL T T AN AT D% V—R T 7Y AT AEIED, HIZH] FH T REZIRBEIZ R > TOET,
DITANY AT AL XTIV NTBIENTEET, YUV N—RTI7ANY AT LDT AL 7N EED—
HELUTHMETIEIETT, 77NV AT ATV NENZT AL NDERIE, ZOXIV NN T771)V
VAT ADN =T AL I N)DBIBAYL =2 E o TEBINZ LI NET,

link Y27 A=)V BRED 77 ANAIZ A EGAET, VY IREIITE, 77 1VEEBLDT7 AV
HMOTET IR ATEDIITRYVET, 771V 4IE unlink Y AT AT—)UZEVHIRTEET, 771V %25
U TW B DOLRIDEIRIND L (XIBIZT77ANEFNCTNZREDO IO AN T 7 VELD L) 774
NZDEDEHIRINET,

T7AIMET AV NN T RE S 2 R > TIRRIXNE T, TALIZN)ZDEDE—FED 771V TTH, T
TINE—RDT7AIVERRY, VAT MMIE>TROSEN- I EEZF>TVET, TAL MDD 771
LRI B ADLEHAAD I EDARET T IS, TALINNIEHZIMZONDEDIEH—FINEFI T, T4
W% mkdir Y AT AI—IVTHERKL, rmdir ¥ AT AT—)VTHIRUET, 4.2BSD LLRTDY AT AZHT
% mkdir & rmdir ¥ A7 AI—)VIE, —E#OD link, unlink ¥ A7 Ad—)VDOFETEUTEEINTHNELZ, B
RINZT AL NDIER. BIRZITOY AT A=)V SEMU-EIZ,. 3 DHIET,

1. ThIVIREER A REIZT 5720, link Y AT AT—INIEBREDGBE LR, Y AT LI TV a2l
BEIZ TALI N ORGED IR IR E IR ZENHVEEA,

2. AVNT—=0 T 7ANY AT LEMBHALUTODS AL ST IR (IENER ORGE) 2175720, 771V
FUFALZ MDA, HIRIEY M 2IFbNe BERHVET,

3. UNIX BMIDT7ANY 2T I (fD/S—F 13> EdD MS-DOS 77Ny AT LEE) 2H R -2
G, TOTT7ANVY AT LN link VAT LA—=)NVER—NUAWAEEMEDRHIE T, XTI TV IR
VY R—1 G277 ANV AT LATH>TE, UNIX 77N AT LEIZELRY), TAL IR 2V 28 UTE
. HIBRLBWEDEHDET, TDOTDIIBT7AINVY AT AT, TV NOMER, HlRIE, IR
FIZESRINBEWRDfThNERE A,

chown Y AT LI—=IVET7AIVDGEE LT N —T%HELFET, chmod Y AT LI—IUE, 771 IVDIE#E
E—RELELET, INSDOT7IVDREMIL, stat YATAT=NET7 LIV UETTEIE THAL
FIENTEXET, fchown, fchmod., fstat ¥ AT AI—)Uidk, FRELREIER 77 ANV A TIREL 77 Vil 1
IR UTITOET, rename Y AT ATV, 77 MVZH LWL RTZ D THOWARIZHIFRLET, TAL7h
DIER - HIBREEL RIUESIZ, rename Y AT AT—)IUZO—FIIV T 71N AT AD LRI BH/ER 7RIy
1295728 4.2BSD TEIMINELZ, BIZ, ZOFEIFRYNT—27 EDOIE UNIX 771NV AT LI UTH
A ERERITOIBEITENTHD I DNVEL,

truncateld, 4.2BSD TEIMINZT77 ANV EERDOEIIHDFEDZ Y AT LAI—INTT, ZOVATALAI—
WEBMOEREHE FVELTIRATTAINVDEEE T AT T LREHICT 72 AUZGCERET S, L»
SEMERFD Fortran V41 AL514 7 5)DY R—RTULA, truncate Y AT AT EMHHLRNES. 77
ANDOFEXZHEDDME—D G B BRI %A= U277 ANV EERL, TD 771V EBIRUZ£1ICaE—
U771V EVR—LTDHETT, ZOTIVTVALTENZT TR, BXEEDDBRNT7AIVY AT LT
IR BAREMEA DD ET,

T7ANY AT NI T 7ANEREOLBEREASEININD ., THUIH—FINBKIBEDOT AL 7 MENELTD
FRIFHT2EDIC80FEU, ZDT AL I NEMNT 2L, 771IVOIER, BIBRIHIA—FIND 771V %
MR T B ZEMETIDE VSR D ET,

HIRITERINAZ T 70U, FER LA T 20— # A F L ER D TFDNAETF AL 2 N D Y ) — T3

MFe5A0NET, 77 1IVORERIZ 3 LVOT 72 AHITERENHEINTOEY, 20 3 LLD
Ty AT 7 AF A&
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T7 A IVEL B S

1. 77 1VEFRAL TS 1—H
2. 77 1INVEREL TR T N—T
3. LD RT

IRUTHRETEIENTEE T, TNTNOTIZEAL X)L, 5T GiAB ] EXIAAI A 770
6N TVET,

T7AIIIMERIFZEIDN 0 THY, EXRAAINDIIONTEL B> TWEET, YATAZ 771NN
22, MG d Ll FOBREMEERIFETDRAVZEHEFLET, ORIV RIETTAINVHNETVELT 7%
ATBIDNCEMNFTIEDAEETT, fork ¥ dup YATAT—INIED 77 Edid 72 LA 570 AMT
&, ZOHREMBRAVZIEEINET, J4D open YATALAI—IMIEST fERIN 771V ik T
WL SL U RN E R AV R ERBET, 77 AIERERODIENHVET, REIET7AIND—IRTCHEIED
T, T—AN—EEEZAEN/ZILDRNZEDIRNTY, 771V OEERLIVBITRA Y ZEFMNUESIA
AEIFHOZET, I77AINIREDLDIEMNTEEY, mARENZGE, RIE 0 DEZE D/ A R L THRbI
3

HIHAD UNIX Y AT LTI T 71V 14 SCFUNEWSHIRARHY, ISHEEEZR>TOWELA, eI,
I REDS BN R T 7V &M 0 EAET L, basename.extension YWHEMAK
BRI7I & R%E#E 258, extension (C DY—AT77A)VD . c, HENAF VATV IMT71IVD .0
EVDIDT, T ANV DFEIEE R TE D) 12 1 6 3 XFMBETT NS, basename (XfHT 5D FEE 10
N5 12 ULnE->TWERA, V—Ad—REIHIY AT AR T T 42358, IMEOHBNDZHIZISIZ 2 XFER
T7AINVEDFHRIAMUET O T, EBRIMHEZ 201, 8 135 10 LFIZADET, basename XU THGEE —
HEE (2& Z1E multiplexer) {57213 T, ffi#IZ 10 25 12 XFTHES>TUESTLED,

ZOEBHIRZFODIIATRETIIDHVEEAL, BREGEEHVET, D UNIX YATATIE, &
DERWI7AIVEEZIMNTEEDDFEIT7ANEERT DR LTI 7 MV %% YIVEEDLZEDNRHLHINST
9, C OY—AI2—R771)V multiplexer.c (9 TiZ 13 XFTY) OV—AI—REIFEIT7IVIE, B
IZ s, BIIIEINT s.multiplexer &Z&VFd, ZO771UE C V—ADXED troff V—A774
b multiplexer.ms OYV—AI—RHIHTZ7AIVEXKFIRDEFETA, V—AI—REIHY 2T AL IO E
U TESEZ LSRN0, ThH0 2 DDT77 A IVNEDIEZIZESITHAELET, EREO—T 1V
TTIULZD IO BREIL R SNETHS, 4.2BSD THY I I7 AN F—LNEAXN/-Z8T ZORMEIXE
BEINZRLBYELZ,

2.8. 771 IV REF 1

O—N I 7ANY AT NI TEEEIZE T EmEHVET, 3. 0N T7AINVYATATRTUIELT
BRI T 7V DI—IV T vy EOM T, @B, REL ok T—RDRER ST IR IIINI U7
BEHETY, 4.4BSD IXINOHDBEREZ ML T2 —DEEE R TOET,

£ —DIFFLEREA LIZB 12T — 2 B TY, 77 MV NAE LSRR LIZEE T 2DIE 771 Vit ik
REOREITHY, 4.4BSD 1F 3 FEHDO LD 77 IVELE EITH G L TOETD,

- {E#i7 Berkeley Fast Filesystem
+ Sprite £\ OS DFFHIHK T D 0T HE 77 1LY AT 4 [10]
c ARUR=ADT7AIVY AT A

INEDT7A VLSRR ORERIZE 72K RARZEDTTM, THEMHTE 7O ANSITENERHRT D
LIEHVEEA,

Fast Filesystem (&, 7—2% VAT )N—TLOSHATRBELET, 770NV AT LREEOR ENSH
ATCHEBHIT 7R AINRTNEEZLNDE 77V, RUYVYE 7 I —A 15N, AR T 7 A3 b
AREMEDARNT 7 AL BRIV A TN —A G INET, OB TIEMA LD XS HBD 77
AIVFEIRHCESAEN-EUTH, SBRINDIGTIET A AT DX ED G RD A HEMEDHDDTY,
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O7REEA T 7ANY AT LI, T—R207 LV THERLET, HIRFR TR INZT —RIETNT—D
WEDOLN, FAUTAAZOGFICESAZFNE T, 740 EEIINDZLIFHIchHIERFA, 771V
DEHFIL, 771 NV% EEZTEZROIIZ LW I 7N EEZAATED I 7N EBEIZ 5 LIZEoTTR
DNFET, T7AINVVATAIEESEENBBIFH IR ENBEIIRS-5E81E TI%ED (garbage-
collection) 7O AMWEFIN, HOTZ7AIHHHHINET,

ABYNR—=ADT 7 AV AT ME, T2 ATNIGIR T D EITHEINAZEDTY, 2k /tmp D&
INIEET VR AMBET, K THENT7ANY AT AMAETDNE T, ABVR—=AT7AIVY AT LD HIE
. IRAEATVEIROF] &% AR R R/NRIZIR D ZEIZHVET,

2.9. xYNT—DT7MIV AT I

W) AV NI —2BIEET —REHDIVUNS MOV UANFEETEEDIZHAOONTWELED., OBIZFE
HE, =Y WEENS 2T AOT AV BERICRELE U, RIS NZ0IEa—Y 9T —22H17<
DTIIEL, = DIIIT—EAMBRPoTLDEINITEIETUE, TDOLEDIEENONIYNT—2 774
VAT LTY, O—HVTEEL TN —FIEF— ATRHZ AV NI =7 DBENZKUT, LVIGEEDRWER
BEFIZANZDTT,

T7ANY AT LEO—IIIVI I UNIF>TLBZid IO — NI4TV N7 ) r—ay Db TEE
BEDDVEDTU, =N F 1 DELIEZENI EDOT7AINY AT LA TIAR—NTBHVE—hDIYT VT
T VAT VN ETOTTANY AT LEA VRN 20—V DIT VT, O—HNDI54 TV IPb RS
L VE—RNTYIVNINZT 7N AT AT O—7)UZ v NN DT 7 AV AT LD EDIZ TV
V) —DEZETREBICENE T, B—HNVDIIFAT VML VE—RDT 7NV AT A EIZTAVINEREZ T,
O—HNDIT7ANY AT A LETTEDLESHKFAUIIIZVE—IMDT7AINY AT LA THAEIELZY, N1
FVEEFTUZVTEET,

O—HNDI5AT7 VR VE—RDT7 ANV AT A ETHERIETRE, FOEEERPVOLEEDIZINTY —
INELNET, T NFERINSBIEEITD, 79TV IMPLERINAER, ELUL. BEZDER
PHEMIN/ZDERTTI—2IBLET, WEYRMEREREDIZIE, V91TV MIBHBRIZ T Ve AS /T —4%
FrodalRFNERDETA, VE—R77MIN Y AT LADEMEXIE, $—NeZ<DIIA TV DORIDFry
YaD—BWEMFTAILIIHVET,

EMZhE>THEE<DOVE—N 77 IVY AT ATONDIVEARKINTEELZD, UNIX VAT ACHWTHE
HE KL THNDEDIE, ZOOMDIVEEED KA Sun Microsystems (Z&>THFRDNZ FYNT—2
T7ANY AT I (NFS) T, EEIET TN DIVEENSHNL L TITHONEL A, 4.4BSD A—3)Vik NFS 7
OhVEDR—MLTOET [6], NFS 7HRIUZOWTIE 9 BTHALTOHET,

2.10. Im==K

Ui AL RS AT A 1/0 BIEEEBAADIE, AN XFOMERHIIDT LA D% 272D
IR E A D#EZOLEBY FR—PLTOEY, —BEOLNIUIZHDDIX N—RT =7 ¥R R — b9
BUGRT INAARTAINTY, iR AT, 2L ZIER—L—hD LS LI ZLEF RS, /)T RED LS
BV TR 7 CTHIMEAT R/ ST A= HIZ > TR ET,

UWiRT A ARTAND EOEITIE, TR EDRRETROIMEERZLTND IV T4 7)Y (line
discipline; [IfREGAGIE) LIFENDEDRHIET, MEEHROT A2 2 B/2DITR—MS Hnbhde
FUET IANNDIA VT4 TVUISERIN, TDIAV T4 TV ) = HI)VE—RTEELE T, Zh
I& A DI DSEEHER AT FR IR SRR RE 2 SR AL T2 KO BRI N, AT ERE T A OB TR B $THE—RT
ER

A=V T4 ZR MDAV a—REEEETDTOT T (FUE: telnet RY) 1, E@IEN /=L E—R
(raw E—RPF¥rIF7XZLDE—R (character-at-a-time mode) ZRE L EMEENET) TEELET, Ih
HDE—RTIE ANEZZOXETIZHAAAMD TOXANLEINE T, TR TORGE ST AT DI E
A EINTOT, HIBRPZDOMOIFRENIEIZTRONT, TRTOXFIZTDIHRNHaArESL LT
WBTOYANEEINET,
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7ok 2@ (IPC)

AR, 2O DD MIHDE—RDHFHE DL DMAGHET FRETIIENARETT, XX HDA
I)—=V T 4 AW L—PNLDE)AAEIEFRBAMIZ ZIF AN EIZ, VT FNVEERTEZXERHE D
MEEEF A UZEE, TNUNEIEN ) =NV E—RTEDLLUT, INED XL FLND X F% Fo7-<fRIRL
BOEEET LD IEWEEETT,

HI T S AR LB IR D LS B BMBRIL  —C A% R BEL THETS,
© TAVTA—REFYIVIVR—U TV T RO VN2

- REEDORYER R HIE S T ORIZT AL 2R A

- AT XF DR

© TA—INIERRT AF—TE T AC (TRDL, T AF—DF YLy hT ORI, TDFY I 7L DfE%
TAF—=D @ XFPODAT YRS T AF—XF) LD X FDOUTEUTER

INSDEILEEREIE, 2V M= IV) I T AR TENT VM LT DL ATRET T,

2.11. 7ot XfE@{E (IPC)

4.4BSD O 70w AREE (IPC) 1%, 23a=/r—ay RASVNTEK ISR TOE T, BEY R—hSh
T WARALUNZE, ALY Y Y ETHEITUTHNDEO T O A TOMEHDOO—HIVRALY TCP/IP 7
ORIV AA—RAHD (%5 the Internet W) 1 >4 —2YhRAALY | ISO/OSI 7OR V7 7IVTOHIE%R
177525 ZE SRR YA MEEER O ISO/0SI AL 773, XEROX Network Systems (XNS) %8
U7z 70 ARLEEH D XNS RAA VR EENTHET,

RAASVHNTIE, VIR UTHISN TWSEEKIRETEEITRONET, 2.6 HiTHHALTHELESIZ,
socket Y AT ALAI—)VEIVIry N ERL, DRtk FE2ELET, Mfid IPC Y AT AI—IUIDWTIE 11 #
TaiLET, ZVTYNIGEFEYY TV AR EHBUZMERDET, 2O~y T2 AIMSTENE, EfF.
AV —I DEE LD GENTHET,

&y NTBETOR DL CEELTOWET, Z2To7Ob UL BEHTFOVIIYROEIZHEST 20y
YR CERINTND YV T AR ET, TV r—ravid Y ryhe i En7aha
W BFRTRZIEWTEZTU, T2 ZOVAT A FERERINSG VY hDRIZSIDLW T OV %58
REZEHTHILE ATRETT,

VY NE FDOVIY N BEDIFI N (N Y RINZ) TRUAZFFDZENTEZ T, VYT RVADE N
EEIRIE. FOVTYIRERINS A2 =V aV RASVIRIELE T, OB—HIVRALUIZBEWTY YN
ZHENAVRTDE, TOTTAINY AT AIBONTITAIVNERINET,

VIR B CEZEINDEH DT =R IFINTOETA, T—EREIIOWTIE, O AR EER
BEDE EALICALET 270 T IVCEADDVET,  @EH T —AORLEIMAT, A3a=r—YaryRA1 vk
access rights L WORFHIRRIDT — 2D %Z(5%VR—NFRIENTEET, 72 2IX0—FIVRAVIET T
L AMTER F2IET/2DIs, ZOBREERHHLET,

4.2BSD &£YETD UNIX 1281323V NT—IERED TR, KEFY IR TNA ALY BT 2— Ak 7 —/N
O—RXBBZILT BELTOELA, YT YN VAT —ADEHMO—2%, Bl 7005 LD AR — AR
DEEEZLZETITICEMFETLILNCTEZIILTT, TOLOBRTTY T Al read & write DY AT LAT—IVHZE
BEXNARFIUE BIELE T, UK. TCDOAVET—ANZDEFHRINUL, AN =280V ry s ETEHEL
BHFBEDITADFET, send OFRFOHUTEELATNIRRLRN SEERT RV AR DT —RT I L%EEE
5L, KVEMZY ry NRIZHLWA VR 72— A0NB X NnEL 2,

£ —DDF L, ZOF LAV R 7 o — AUIBREMNED FEFIZRVWENDZETY, N—JL—PNb AFTE
FTAN)=2DFTET, YIryhf U Z7—Alk UNIX RVAIZE->T System I IZBEINELE (L
MU AT&T (& System V Release 4 DVV—AFEF TV YN VATz—A%&YHR—MF, ZTORDIIZ
Eighth Edition QAN —AKHEZHHTE Ze2PdELE), VY47 —Ald& - Excelan

16



527 4.4BSD D EFOMEEE

X Interlan tED&>7% NURZE>TEHLDA—Y 2V MI—RTENETDEIIIBHEIN, I UHNITE
TAL Y Ty h TRy NI —ZBIEZENME XD TIER PC IR HINELZ, T<HIET
I&. Microsoft #:M Windows FiD Winsock Y R’J—7 A4V X 72— ADRBLE LT I TN VR TT—AD
b TOET,

2.12. xyhNT—U581F

Vb IPC BEREDSH IGL TN R RT—Z RAAL Y DWW DML, 2V T—2 O IVAD T 78 A%t L
TVWET, ZNs07ObIVIEHEG E. H—FVOVIr YN IR 7 IVETDEIZHD BV IRz 7Ll
TEEINTHET, I—2IUE NI 7EH Ay —VRl%E, & 7OMINVADNHEA YR T — A% 4L,
F/2 XEXFEHRIVNT—I ORI R HTE7200D FYNT—IAVRZT2—ARTAINANDA VR T — A5
Y. ZLOMNBEY—Y A2 RMUET,

4.2BSD MWEEXNZFFETIRIEIERRYNT =2 7OV [FHIN, £ HOEBIZHDEL-,
ZNSITFNTNE A DBRALFEAEEF-THY ., HOMIENZ T ORIV ORIV A — bW EDIRTE
TELERATLU, 4.2BSD I3EHOTONDNIHIET LT, N—IL—ROBREICH AR 5723 F
XFERIIVHETO BIROIA S AHEEHDORMEETEEIZL TV ELZ, F220EB TNV ADI G,
RN BEF IR TERFINTOFELZ, SHAHINTHS 10-100Mbps D1 —H v hHOD 7OV
X, [k 1-10Gbps K7 7A NIV NI =2 UT, BEZLHHBREDTIXBENTLED, TDD, FVh
T—7@ELA VIZEERO O DIUNIHIG TES LT FRFFINTVET, HLWTORDIVHH—FRINZEN
INTE, BEOTORINNEDOHELZI T Fz <PV EFA, TTLWT TV —avid@Hm v ayh
J—27arI)VTEIEL, —HCEFEOTY TV r—yaveEls, ThEREUYE Iy NI —2 FTE5ETEBY
DO7arIV%E FHUSEITE A EETT,

2.13. xyhD—oERE

4.2BSD TEBEXNAHAOTINIIV AL —ME DARPA ® Transmission Control Protocol/Internet
Protocol (TCP/IP) TUL7, CSRG .V vh IPC JL—AT—2IZMAALRIDIYNT—2&
LT TCP/IP %#EIRUEU/-, ZOMEIX.4.1BSD R—ZDFEEH DARPA DBARVY—ELRoTW\z
Bolt, Beranek, Newman (BBN) (2513270 =7 Mo/ 8TV I AF A2 5726 T, ZAUXKER
HRTUZ, ZOTORNIDIVAA —ISERIZIESFIAINZDIE, EIT 4.2BSD TOZDFEEN ML L->T
WET, TCP/IP DEREITNTDZDHEDMEREL RE I OWELILSEFHAINELZ, TCP/IP DOFEEIZONT
13,13 ETHMICHEHLTOET,

4.3BSD DVV—ATIiE, AV—F YV RRFLI—FIVKRFETHSINT BIFEIN/2 Xerox Network Systems
(XNS) 7EhIV A= 8B NELZ, ZOTARIVAA—ME, TCP/IP 2L CEETERWINZIL
PRV E BETEDIIBETU A,

4.4BSD OVY—ATId, SEERENATEINL TS ISO IRV AL — B INENEL-, ISO 7rha
WVEEDEOIZE D REBDZ YT ARERBLUZDT, ZN6DEI YTV ATEEIEE/2H V Iy U R
T L= AWK OPD/NSBREERRELRVE U, TOEE L, MOBETANINDI 1TV MIUAZ DD
BNESIRINTOET, ISO 7O IVEEFIZ 4.3BSD A— IV CHEEI NS 2 LRIV —F 14V T TF—T )
2R 2 KRB INE B ETU M, 4.4BSD TREIILEEIN/IN—TF 1> T REREIL, AR T RV AL 2V
=0 AR FFEEDL RV —T AV T REENTNET,

2.14. A7 LEH

T—hANTY THREIL Y AT L% BETE72DICFHINE T, T HANI. 4.4BSD H—F)iE CPU DAL
VAENIHAAENE T, H— R0 GAAEND L, FFEDREBAN—RY T %23 E T 29L7 = — X2
BATLUET, T I—FVILEEZE (autoconfiguration) 2472WET, Ziuk CPU IR X 477 8 30 1
MOBRH LB ERITROMIETT, VAT AIRM, TAATF v, THDY MU, quota F v I%FTED
AR—=NTWTAIV T Ne VTN A=Y E—RTEFLET, AZ— TV T ATV T MImBIZ— AR H
INBYVAT LY AR EREL, VAT LRIV FI—FE—RIIBTIEET,
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AT LEH

VIVFA—PFE—RTIE, TOEAD 2—PFNT VLA TED LR EINIRERRR 2y T—2 R —h E
TOUTAVEREFFHET, DT AVERPMEIND LT 1Y T O ZAAVERIN, 1—F OREZRELD
fibhEd, TUTCA—VOMERBMEN KN T 2L, TDA—FIIHUT, MOT O A%RKITTEDEIICTD
7o T Ay TIVINERINET,

S 3Hk
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