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CEDFET, R=—IVT & RDOvT OJIIIFLICL>TITONZ. FOCICBMTY,
TOCXERTEE U TFHINIIROAEVFABICDOVWTIYIFTLICBHETINELNEIEA,

2.1.5.1. BSD X B BB ETDRE

BRDILWT R L ZZEEDOYR— XEUVYITIT71Ib. EEXEVIE. 4.2BSD
[CERETNIZEDD—DTUI,

BYLETOCXBERATOCIOT7RLAZERE I 7 1LYy EYT L. ZNOEBEERAREICT S
mmap EFEND VI TT—IABEREINK LI,

BEOTOCIAELC I 7 IICTOCIDT7RLUAEBEVYVE YD UGS,
—DOTOCIRT7TILICYvEYTEINET7 RL IZEZERO—EBRICH LT

MXIZEE(E. BEOD I 71ILRESTH DD R

AU REVYEYITLTLBMOTOLIICERREINE T, LHUIER. 4.2BSD(E mmap
T TI—REZGFEVETY U —XETNF LT,
CNERYET=DDLDEMOEEZRIRIT SANEERT. RENERBOENODTHNSTY,

mmap 1571 —XDEFE. 4.3BSD DIEEDEEMmTSNFE LTz, 40
HEBRXDIEEEMETIL—TM,. Berkeley Software Architecture Manual McKusick et al, 1994
[CRBEBEINZT7—F 7O F v DAREIRERET SERMCESMU.

WS DO DEEGZDHRETIRDT VS T 1 —XEFEELFE LT Gingell et al, 1987,

LU, FCEPLRBENEEREICELD 43BSD AN mmap 1TV TI—XDEREFRESNFT LI,

E53ABED 4.3BSD A8 nE'IEJZT.[A‘(_%G)'rJQjI AEfBBFRATCE(F
AIREE o Te D TI M. 4.3BSD DIRIEERY X7 LORE 10
FESHIDEDTH oZfedh. BEEBRLEFENEHHFRATENC EITRE L/72_0)"C“§“o 4.3BSD

DIRFEEEY X7 LRO—-RILICEHRINET r AOREFER - KBE - ZfiiC.
AVEI—9DXEVIINEE - 8 CHBIEVDIREICEDVTHEETINTSD.,

ZDres. ZOHREEIXAEVFBEZEFNTESRADDIC

RPET A ROT7OCREERLTCLESEDTLI, Fle. COEE(EG VAX
DAEUBE/N—RI I 7ICAIKEITDIEDT.

MOV 1—T7—FF O F v "OBEHRRET LT,

BEICES—DOM[IIMNZ3ES5. COREEBEY T LG

RALERNRT IHEBICE > TECLBIER/EVILF FORYYIC
ﬂma_éd: —D((—nin-l-é—nt(l\fa:b\jtmtg_o

BUVMREBERY X7 LOREEHRE L LSV SHEBE.
FITFITRBMNEMD(FTSNELSICBONF LI,

ZND—73C. TEICHLULVEREHIKBEXEVEFIAL. T A RINDT—HEHRREREER L.
VILFTZOLYYTEEIBCEMTEBRENER >TLE LT TR, REEEY AT LAE

44BSD THRECBFTWRXOSNDIEICEDZDTY, 4.4BSD {RIEZERET XFLIE Mach 2.0 VM
X7 L\ Tevanian, 1987 &EAR—X(C, Mach 2.5 & Mach 2.0 OHBZEHEDANZEDTI,
CDEE(I. XEVHBOWENR < EEKEED E BEIFKEFEHOMRENVICHBEINTUL T,
BEEFFEODNTULZEAN) VILFFOLYHICHIGELTUBREVSE#HEIZE >TULET,
FET7OCXEBESPDTRLUIAEEOSHSPIERE T 71 ILICVYE YT T B EMTE,
BEWCA—DIT71ICTRLXEBEVYVE YT TS ET.

JOCXBETT RUIAZEEBO—HERLEIT S EMABEICED T LI,
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—DNTFOLIHNMRZEBIMOTOCLINDT7 KL XZE/MICERBE 1.
YwEYOINET 71 ILEBICEETATINTE T,

Iz, FOCRE T 71NN ETSAR—KYVE YT TZIEERRETT,
TSAR—rYvBEYTERF. TOCINMREEEM,
ZDIT7AIWEYVEYTLTUVBMMOTOLINSBRIEVWLSICLEED.
J7TIVBBICETRINEVNLDICTIENTY,

RAEER X7 LDOIERBES—DDMRE.

2T L= IVFEITSINEBEICH—RIVICEREEIT HETT . 4.4BSD
TlE. BICTOCXO7RLIZER™AS H—RILAD/INY T 7I(C F—=R&EI¥—LTULFE LT,
RAENT S EELEITIRIETIRIENRET I LEEZXD L.

CHIAE—OETICIIRHEANMN D TEEMERB D F T, IP—&RBIBES—DONDHEELT.

TOCIOAEVEN—RIVRICBYYEYIFTEHERHD T, LML  44BSD  H—=XJLIE.
UToEEMASEICT—FZEIE—-LTFT,

s FEAEDBAI—YT—FER—IFERICT S IVETNTULEEAL.
N=ROITTPR-—IRDEHTEHDETEA,

s ZOR—IETOCLIMEELTLES & N—RIVHBR—IEBRTELILOTLEVT Y,
JOTSLOR(CE. D—=RILAD/NNY T 7(C
EMNET—INEOTVBCEEBRELTLBIEDHRHDE T,

« RED  44BSD LBV YT OXATHELLD(Q) TOBXAR-IDIEC-ERHTIHE.
ZDR=IFIRFIE—F 2> k(copy-on-write) (CE>TVE T,
IE—F VST DOR=I LG,

FBAHERBICHRET S L TETAHICHI BREHEEEMELER-TIDETT,
TOCIMEDR-—IEZEBLLSETREN—RIVEEZTAHHIINEREL T,
ZOBRN—RIVEE. TOCIDEETESLSCEDR—IDIE—EERLE T,
BREMS, TOCREEBIICHANY I 7 ICHLWT —FEECSET B,
BET—IDIE—RREELTLIVNE T,

s R=IMFHLULWMREXAEV P RLUIICBYYE YT INBER.
FEAEDXEVEE/N—RFD T 7T
N=ROITPTPRLIERF vy 1D—BEREI IHDERHD T T,

Z<DBE. COF v YT 1OBRESEEAND S0, 4 hS 8
FONTRELDNSTOWT—=5TOVD(CHL T
JE—FB3LDEBVYEVIITBIARRENICEL. EVWSBRELEDIT,

XEVVYVEYIDREXRETEENIL. EXELT7A1ILADT7 O E.
TOEREDABENT —IHEEEVWDSERICIGRBDCETT, mmap 1V T —2XI3

MANEXRE IE—ZTLESCELLKKRRI B —DOOHLEERHEL I T,

2.1.5.2. 1 —XXIVREEOXED EIE

N—=RIWE=DDIYXFTLI—IVOEETREESNS XEY DEID B TERE(CITEIVE T,
I—970€EXTlEHEESL.
ZDXSEFHBRENDNBI ATV ESVYITLIIVIICEIDHETSNBTL & D,
A—RILDSVEALRT v DS ERRS B2,
NEHDAEVTOVIRELTERIVIICXEVZEIDETESCEITEEIEA. ZNDTz).
ZDEDEAEVEE S EHHSIHEREERVTED U TIRERH D E T,

cERE I RTLRISZBOBRETESHA. IRRBERFIBROHIC 1
FONRTC DNV I 7EEIDHTIRENRHD T T,
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LAULXEVUTOVOE—DDIYXFLOI-ILEDE R<EHR L TOEITNIETELSTEO 26,
AIYDICEBERH Ol LTE. ZECICADHETEICEETELVTL & D,

COVSHID—DIC. XY RD—=OMEHRINTLSEMHEL TLIRENRD D
JORJVEETOVIORGBOF T,

D—RIVADEREXEVEID Y TICNT DHFE(S. H—EXREBMEINDCONTEML TLWE T,

NEBEOXED 7O —-50RHNE. D—XILAREDI—REE<BROEEIZBRIDICENRTEIT,

ZDrs 4.4BSD N—XIVTE. I RTLDH 5K DIHHE CHIFARIREL
B—OXAEV7OT7—9&HITLET, chiE.

PO —2a v OIS LAODXEVEIDNIFERRIDZEHIC C S7ITSVIL—FUICEFNTLS
malloc & free EFBIULEAVITI—X&EHFO>TUVEYI  McKusick &  Karels, 1988,

CHDEIDMFIL—F VI C SISV U8 T T —XERER.

I E LU TREBEXEY YA XZBELIE T, EDYUTBIXEITTIDLERIEHDFTEAM.

FDLUTESNDIDEYEXEIYTHD. R=ITEHD I A

XEUEBBIL—F V(EBERT IR EIANDRA VI EFIHCEDTT,
ZOBR. BT BIXREIV T A XEBEITIVEEH DI EA.

2.1.6.1/0 X7 Ln

BEARR7E UNIX )} 1/0 IRFTLETFIVE. SYTLTOEIBLT
=TT )L O IDOAREE/INT REITT, BED UNIX d1—Y—JOE X
POLIAYYR P Oy RO-)LJOvY FEELFTE A

I/0 CSETFELRNILOBEERFHI S TOT S LEEEHD T I M. N—=ILIF I/0
(CBEERLIEA, REXE TFILT7AILEEITNF (ASCII LF XZF) TREISNZ ASCII
NFDITOETDTIM N—RIWEZDLDEBEEREN LI E A
FEAEDTOTSLICEDT. CHEFTIWVET—INARDIARI—-LELLIFE /O AKJ—LA
CTEFEA, CNEDEBE—DT—IEEM. UNIX DY—ILR—IXO7FO—F  (tool-based
approach) ZolgE(c L CTL\B DT I Kernighan & Pike, 1984,
H3TOTSLDOHEARIRY —LIE MMDEFEAEDTOTSLDOAS
ARY—LEUTZDNETEERDIENRTEITT (COKIHGHMAE UNIX O /0 X ~'J—L%. Eighth
Edition ®OXkJU—L 10 IXFTL, System V. Release 3 @  STREAMS
ERATARETEHDTEAM, EE5MR Y —LELRIE I/0
ARV —=LERBUKLDICTIOTERTBIEMAIBETY ),

2.1.6.1. E8hF & 1/O

UNIX OZOtEX(E I/0 AU —LESRIZNDIC ik F(descriptor)&FEALET T, RF(E open
Freld socket Y RXFLI—ILICKDESEETNB/HSELDNSHRBE T, open X7 LI—ILIE

BIBICT 7T ILBE KUHRAIE—RE LD, FNZENERS I 71 ILE LT, E—R
GRiHidAH. ETIAHILCEIFHIES) ZEELE I, open
IZFLO=IUE FILWZED T 7 1 IVOIERRICEFERTEE I, readd & U
write> 27 L d— L& SERF (™ U THERE L. T DEEETVE T,

close> 257 LA—)UIE. EFEOZBRFEREMLE T,

BRF(E. A—RIVTHR—~EINBFTTITOREXRLTT, 4.4BSD
TlE T7AIbe RATF YTV D3 DOFTITIOE RICERTEET,

s T TIUE I EE 1 BDRAIZER DN RIITT,
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J71)blE. IRTHOERIZBERMICHIBRU.
ZOERFEFDIRTOTOCINERI DI TEELT I, ZOt€X(E. open
AT LT-IIELD. BESNEI71IVREF DI 71ILOIT 71 ILEBhFEBBLE I, 1/0
TNARET7AILELTTOEIETNET,

s R TFENR J71ILERU SN REITI M I/0
ARYU—=LELTOHEDN, B—HAICDOIHMEDNT T, IR F(CFRBIREVD T, open
JZFLT=IVTIEREC CERTEE A 7 TERICE. pipe Y RFLO—ILEFERALET,
pipe> A7 L 3—)UIZ 2 DO@BRFERLUET, VEDDERFICANEINET—T(E
ES—ANEBRFICZNFTFIBFEZXFICHATINE T, BENIE/31 7 (FIFO) EFEATEX I,
ZEINRHDNDTI7TIVIYRTLLECEEIN. open I XFLI—ILTT7OEITEFILNE.
RTTER—DEBEERFEE T, FIFO ZEAL TTOEXMEBEEETUVRVEEI.
FEAODTFOCIMFIFO ZEE&AHRICEE. EORATERHHAHRICREEET,

e VT w & TOCXBBENEHIFERINSZFTITIRT.
Vv hESBIIERFEF D TOCINEET DROBEFELE I, VT w k(& socket
IZFLA=ILTERLE T, socket VX LI—)UlE. ERRLIZVT Y RDOERFERLE T,
SEITLBELFRERIRT BHIC. BEOVTY RHRHBDET,
zEZE. EEEDEVT—IGEEEBMNE LRV Y. XvE—INIEBERIFIIZDIVI W
AVtE—IDBREFREITDIVIYREEREDET,

4.2BSD TYT W EMREASINBZFT. 1T E T 71N RAFLERAVWTEEINTULE LR, 4.2BSD
PETCE. YTy hEFERAUTEERINTVZET,

N—XIEZNZNOTOEIDERFT—TIVERFELTH D,

SR FONBRIVEANIRIBICERI BLHICALSNET
ERFZDEDIZDT—TIADT YT VI RBICTTEEA)

ERFF—JIE. BTOLINSFIOCIICHESINT T,

ZNe®. BRFOEREERICMEINTT, BRFEBICHICE. ATI T RERLED.
ERR LTz D9 B LIS, CHOESERTOLINSDWEAICKDHFERHDE T, Fz IPC

VT w hEFERT N, B—VZYETEMEL CTLSEBKRLE IO IET.
ERFDPD EDMNAIRET I,

IRTOBEMLEEBRF(E, ZTIIDDFENSDIEE J71ILATEv b~
ELTNARBUTRIELTVE T, HIPIADE L UESTIABEEIL.
COF Tty MIBENSTTHN. T—OINERESINBEICA T Y FONUBITEHINT T,
SYSLVORIAEHEALTVWSATI IO LDIFA. T71IA Ty 3, lseek
YR L= ERNALUTCBETSCEETET I,

BEDIT71ILCHBIBEDT N RIS VI LTOEIAETT,
IRATFITYRESYILT7OEITEEIEA.

TOCIMETIBE. N—RIWEZDOTOCRICHERATNTULZIRTOHEAFELEINL T,
TJOCXNATIT O RADERERFLULITRT LITBEE.

FAITITHRIR—TIv(BRU. T 71IVOHIBR.
Vo w kOBERIEE DIRBILOY —V 7y TE{THEFE T,

2.1.6.2. R FDHEE

FEAEDZE. TOCIMEEINDS L. 3 DOERFNT TlcAMNMMN TV,
ZTNSOERF(E. 00 1. 2 T, ENEN—MANICEE. EREAND. EELEHD. EEIS—HD
ELTHISNTVE T, BE NS OHEBFE.
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OJc1 7O cEDI-—TDHERICEDYETESNTUVIET (14.6 0
)o SIENE, F—R—RHASOANEEEANE U TZ(FED,
EELIAOBNDFIEROERICKRRINT T,

BEIS—HAEIS—ENAICESTAFACHMTUIIN
BEOHEDICIEELEDHAFNEINT T,

NS5+ = (fthDECIRFE) RARANDA TIT O LCEIDE TS EERABETT,
COLSFEDETE. /0 UIALIOREHUTET, IATOEEITILTE. I-—9HR 10
UL DO RETSCENTEEY, ¥ 1 (EELHD) Z#RAC. EBEULEIr7rilzEsmdF 1
ELTHAKCET. YIWEHBAEDT 7ILICESCEMTEET, BEIkIC. B+ 0 ZERAC.
BELED 7V ERKCET. TJ7MILDSEREANERITRSES L DICTEET,

RATE TOTSLOERBEF 2E<TNT BUVIEBEHDIEA) 3T0TSLDOLNE
MOTOTSLICANNT B EETREICLET, HNRIOTOD S LDOEERF 1 (REELTI)
(. WREADEADDICNRATOANBRFICEIDETESNE T, BERICADRIOTOT S LOERF 0
EEAN) (. WARNSDF—R—RANTRIEL/NRTTOHEAEBRFICEDHTSNE T,

open. pipe. socket IRXF L= FILLEBRFEER L.
HHTEBIRENTVESZEEIDYUTIEI,

I TEBMESEBHICIE. ZEDLS(CERSTNERERF%& 0 ° 1
(VY T BMHBAHNRECEDFT T, dup 27 La—IUIE,
BA—DI 77— IV RV EREIBRFOIE—ZFRLE T,

#FiLLWERFERU EATRELRINDESHIMEDN B2, dup> X5 L—)L&EFEBL T,

MEEYY TETZ2ET, kI BdF 1 BRELIFETE. BdF 0 ABRICEACShTLS L.
o F 0 AEADHTSNTLIVIITDTEENRETT, C DREREZ T BTz 6D, dup?2
IRFLA-ILRED LT, dup (CEIEM 1 DEMEN.
BADLETCRVERFOESEEEISCEMNTEET (EL. BESNEESOERFHMERFDIBE.
dup2 (3. FFZDELRFERACTZNSE. BEIDHTLIEY),

2.1.6.3. 7/A1X

N=RIOIT7FNRARAZET71ILBERS. BEOIT71bE

A—NYXATFLD—IVTTFIOEITEEI, N—XIVIE TN REFEDT 71 A
K55% 20 7 1 L& XA U ZRLTVBTNTIXERETCETIIMN
FEAENTOLRICEDT. COXIEXANSBEHDFTE A,

wAR. FUVH F—=TFF/N1 (3. 44BSD D7« XD T 71 )bEEEkR

NARINELTTOEIREINE T, DS T/ EKFEDPRHAHRER D (3.

AIRETLBRD A —RIVICER SN, T5ICA—RIVNTE.
ZENSOREBAMTNA ARSI NACHBETN TV T,

N=BROIT7FNTRI BEEFOTNARE BEEFHLLVTNTICRITESNTT, ENEN.
JOvO TN R, FvSOTNARERENFET,
ENSOHOTNARIT7TILADTOER(E. I—RILAD FINTZARSTN
EFENDYIRDITEI1-IICL D TUIEEINE T,
FEAEDRYRD—=DBE/N—-RD T 7T/ X(E T71II R T ALK D 7 1 IVEFIZ .
TJOCIBBEEMEEICL D TDHFT7IEITEET, ZNIE. raw-socketDFHFHMEFHERT 71 ILK D,
SOBERLEA VS T —RERHTESLHTT,

HARLIOVIFTNTAR @EEFDT/IN\1X) £LTE. TP BRT—TIOGITFSsNF I
FEAEDS VI LTOTEIFTNAIRENICEYLET, H—XIVE. T AH-EE-
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EFAFICHLTNY I 77U VTERHL. BE I 71ILERRKRD.
SBEHENA LT RLUIBEDS VS LT7 DI ERBHLUET,
J71ILY AT LG, TOVvOFTNA X LEICBEINE T,

BEEFIEVT /N X JOvoEEEYR—~UEWT/NT T, BER. >X570v5,

NYIT7DIEVERT « ROPT—THEETT, BEERZEVTNCIIEE. ABENTOVI 1/0
Eﬁ%ﬂ/—.ﬁ_ '\ b?ig'o

BEZEFEVWI 71ILEF S O9FT N REMFINT T,

CNERVICEESINECOBED T /N1 M wATNTIARSTNE2ZNS5TY,
CDEOSETNARICWITBIH—RILDT VI T T —XI(3.

O IOV IBEERLIEVWT N1 AU TEBHETH S C ENEBAINE L,

TN REFHR T 7 1)Ll mknod> X 57 L A—ILICEDIEREINZE T, ioctl> X7 L d—)blF.
%D 7 1 IVICHIE T BTN XNDISA—IERIET BDIEONE T,

CDIRFT L=V MDY RFT LI—IVICHTIEEEEE BME (.

TINA RO SHEEBEE IRIFI S C E ETBEICLE T, lz&e =&, ioctl=fERLT.
BIV—DET—TTNARCETALCENTEZET, write (CEBEMZIZD.
BHRIEN—JaVERARITIREEHDETEA

2.1.6.4. V7 v ~IPC

4.2BSD A—XIVEVT v RERIBLUT. /131 XKD FREHIL IPC
BEEEBALFE U, VYTV kIE. T77IL0/ 1 T &Rk
ERFICLDEBIND, BIEOKRIFRTI, 2

DOTOCIRENEN. VI REERLTERIDCECLD.
EEMEOEVNT RN —LEERTETET,

gmInnE, eneho’oeE. RrFERCLSIC,
SPAHETAHEVT Y R CHLTITZRE T,

VT w kOERKEICLD. N—ILETFOEIX0EN%E.

BNV Y EOTOCIOANICEDCEETRETT, RATEVT Y RORIIEEVI,
RATEHBOBRTOCINEET IHENRHDDICHTL T, VT w kI FE o e < EBERD
(BB VYV LETHMET D) TOCRETEFERATESDIRTI,

System \Y% (&. FIFO EULFRENIENRT TEEEIND
O—AIWT7O0CX@EENTHEIER/I TVET, FIFO
ET7AIWIRTFLEDATIT O RELTEDN.

RATERFERETCA—T VL. T—9EXDI_ENRTETET, ZDIz&. FIFO
FHBEOHITOCIICL D TERESTNDIMNE(FEL .

JOCRELAHEEUSERIBRL THSERT S EMARETT, LAWLYT W kEGEED,
BEBZVIYVLETEMET 3 TOCRICH LU TIHMERATEEZ H A 4.4BSD T. FIFO
MEEINTLDDIE. POSIX.1 BE(CENT BHDHTI, FIFO

DEEREL. VT v ~DOEBED—EBICTE > TLWE T,

VT w BT RET BT (LAY UNIX ) I/0
DR T7 L D—IVICBBMT (OB E BT 2RERSE DT LT,

RREEF. BEDT VI T 1 —IANOIRIEBREND Y X LAOD—IVREBL UICERTEIHHE ICEES
N BIEEERSFHLUVT Y T —REHELE L,
NI —LBEOEROHRIAHESTASETD read& write IRF L—IVICNZ.
RYSD=O514T7ISLDELSEHRBNEX v E—IEHHAT . ¥irz(c 6
DNIRFLATO—IVEMNENFE LT, AVE—IESTAHAHD  send. sendto. sendmsg
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IRFLT=IbE. XvtE—IDFHEMAHED recv. recvfrom. recvmsg T XFLI—)LTT,
ZXELTCR3 L. ENENDOHEHESTHDY AT LO—-ILD DS ERIID 2
DIFRDY T LDA—IVOFFRISBE TH DN T,  recvfrom & sendto VX7 Ld—)UlF. ZNEN
recvmsg & sendmsg D1 ISV A VI T —XEL TBMIARSZ>EhEANTEA.

2.1.6.5. Scatter/Gather I/O

BIED read $ KU write ¥ X7 L J—)UICINZ. 4.2BSD T scatter/gather I/0 $$BEMNBA I NFE LT,
scatter ABEFE readv X7 LT—=)blC K> TITFHON.
BHOELDZINY I 7 (L TE—DHRIAHERITTETET, i (C writev
IZFL-IUE. BEOREZINY I 7 (U TP I vILBEFTAHEERTTETEI, read ¥ write
[EX2TITONBLDIC BNy I7ERTE/INSA—FELTEIRDDIC,
Ny I 7 ERSDEFIINORT VIEZDT A IEELE T,

CDBEIC KD,
TJOLXT7RUIRZEEOERLEDIBRICHDINYI7ZICHUTT L= vIEBE—DETIAHEITX.

BHET NI 7(COE—TIRBEHDIEA. T—TFTFTNTIXDKDIC. TNENDOEKRICT L.
F—=JJOvOZERNETDIRNERH DL DL I—RR=IDT /N1 XEWRIELIZHES.
PEEZVIOLESTAGNRECELDZET,

Fre. B—DHHPAH I I T ITERONY I 7 (CHRBIADHDDIIIERICERTY

(X ELA—RAYSET—FEZNZENRID/NY T 7 [CHRIATBEELE),
EE3AE—DRELENY I 7T —IEHIHAF AR T — I ERELIBFICBE#T LT
scatter EMFZ =1L —h9BCEFAIBETYT, KL, COLIEXEUENDIE—NDIX ~E.
PTG —2a v OEEICRBIEREE 2BUEICLTLESCEERBLHDFET,

send & recv mENZEN. sendto & recvfrom
DA ITSVA VI TI—REUVUTEREABETH 2O ERUL. read & write ZZNEN. readv &
writev DSAITSUA VA TI—XEUTEREAETH OIZTLELD, UH L. read & write

(FKDIRL(CEDN D26, JZAL—hIBRHDEMIRXNEERDE
SATSUAYITI—RELTOREEHCEDLENDZTL & D,

2.1.6.6. EHNOD I 71 IV AT LDOYR— K~

XRYRD—=DOVE1—FT 1 VTDFREZECLD.
O—AIWBSELCIVE—LT 71V RTFLANORIGHREEINDILDCHEDF U,

BEO I 71V AT LD R—EBE(CT DIEHIC FFE(Z vnode
1T —EA—XIVICEBIMUZE U, vnode 1B T I —INSBHINDEES.

HEINICO—AILIT 71V AT LTHR—LENTUVE T 71ILY X T LIBEEFEFRIC TI M.
BLWIT 71V R T LICEDFERRTEDILSICHE>TVET,

s O—NIDOFT 1 RO T 71T RT L

s BEVE—RI 7Y RFLZORINICEDIYR—kENZT 7L

» HRHAHEH CD-ROM T 7 1LY XF L

s RIRMBEE IR I 50 7 1LY X T Le TzEXIE fproc T 71 IV X T LIKE

4.4BSD HED 0S DRI FreeBSD DEKDIC mount
TI7MIIRT LD TERESNCRIC T 71 ILY R T LEERICHIAT  EM

TETR3EDEHDFI, vnode TVFTT—XICDULTIE 6.5 8. @MY R—KIL—FVICDULTIS 6.6
8. BHHEED 7L I T LICDVTIE 6.7 HIlCEHEINTUVE I,
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2.1.7. T 71IL X7 L

BEI 7 1ILERF>—RTD/NT RITHD. ERDBANSEFRIHIAH - ESIAHDARETT,
A—XIE. T77IbOLI—REREFTHBL I EAD, %< NTOTS L T (LF)
NFeEfTOD ER/HL I I,

FIENERBBEZ D77 IIBEENAEITZ 7TV —3avEHDE I,
J71IVEBICIE. J77IICEATIVITLBRIEE > <aFnNFTtEA.

BI71ILDOT 71 IVEiEE. FFRIRBK.
FHERRREEDVK DODDIBERIIT 7 1 ILTRELS T 7 1LY AT LMRFEL TV E T,

771 IVRIIRK 255 NFFETHOXFITY, Jr7AIVRETsLORY
EMENBEDT 7 T VITIRETNF T,

TALORVICEINE T 7MILOBRET LI K IY D EFIN,

T7TIWBEACT 7 TIVEDEDADRA YV IEEHET,

TALORUIVRVICIETBEDT 7 1L, DT LORIVEEBRIBSIVREUREINT T,

CHDEICLTTr LI RIET7AILICKBBEBREAESN. ZTOHEEBEE
IJ7AIWI T LEFUET,

2. INBBIEL T 71 IV X T s

INRIEIL D 7 1LY 27 LWEINNREIE D 7 1 LY X7 LD—HI T,

TALORJEYITFTs ORI EESLCEMNTE. ANFDORS (CFFFCHIRIEHE D ETE Ao
D7 1IVY T LO—BHZRDH.

N—RWETOCIREET LI RIAEBETATCEERIELTOVET,

T7 I RFTLICE. BET 7. T LD RUBSAIC,

TINAZXT7AIOVYT Y REEDMDA TI T O RADEBRESEINT T,

71V RXT L3, W—kFasLOKY EIRRETBIABEER O>TLET,
W=7 L ORI AZSvTa EHENBHZEEHD. RIEXF(NTERINE T,
W=7 LD RUICET71ILBEEINET, 2.2 OBITE. usr v LOKUBEETN. ED usr

FToLORUICE. bin FoLORIAEENET, bin FoLOKJKCE BE 1s ®» vi
ZFUHETS. TOTSLOERTAREI-RRSINET,

JTOLEXE. TJ7T7ILOBEE/IRRBICE>TITVET, /IRBERF. 0 BULEDD 71 ILREFHELE
N TR 12XFEF T, N—RIVE/IARBEBIRT Do, EnEhonFOEXIC 2
DO/ RBEEENTE T, JOCLXDI—kFT LD RV,
TOERRT7OERTER I 71V I XTLLETRELUNDRTY, BH. COIL—FTr LI RVE
J71IWIRFTLBEDI— T LD RUICERESINE T, R =F 0]
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TIRIUFEB/ARBIEHER/ I ZRBEFEIN. A—RIVE. 2O RXBRTOCIODIL—FFv LI RIS
FIRT B ENDEMBIRLE T,

BRI = ) TE>UF SO/ IR BT/ S X B EFEN. JOEXn
DUYMMEET « LO RV EREL UKL/ IXE LTRSS NE T

(COTFrLORUIER BELT ALY RFTaLOKY FlE. EEFTwLOKRY EEFEINET),
ALYEFTaLORVZDEDE. Ryk EEFEN. 1 DOEUAR () TRENET., T71ILHE

Py kkwk () (Es TALORVDETLORVERLIET,
W=7 LIORVDRT«LIORJEGI— T LI KRJUBETY,

chroot JRAFLTI-VIEELD, ZOCXDIL—RFv LD RUE, chdir
IRFLT=IIEED. ALY LT A LORVEZRBETCEEI, chdir FUDTETIIIM.  chroot
NETE. EEEFEEFDOTOCXICESNE T, chroot
[FEE. YXTLICHIT DI 7O IHRERIZHICHLSNET,

2.2 NI 7AIVIRXFLICHFVWT, ZFOCIRDIL—Fr LT KY
RID71IWIRFLDIV— T LI KUT. ALY LORUN jusr
THI2ELETT, CHESE. vi Z2RIBI(CF. BER/IXEAVT. Jusr/bin/vi

EEEIFFIL. ALY T LIORUNSOME/IXZEAVT. binvi EEEFET,

VRTLDA=FT VT 0T —IR=X(F. LLKHMSNEHBIRE2ZT v LI MJIRESINT T,

TJ71ILY AT LOBEEBEEE LTSN ZEDIC. BROI—FD
R—LTsLORURGEDIET, REZIE 2.2 @ Jusr/staff/mckusick > /usr/staff/karels
HETY, dA—YARO001293E.

JIWDALYEFaLORIRBER—LF« LI RJICERESINE T,

A—Y@F@R—LT7vLORVURTEET 7 TILOERERRRICT 1 LD R U EERTE B2,
B EEREEBEI S CEAETT,

A—9MNSE@T7rILIXFTLM 1 DICRRFIIMN JYXFLIEF 1 DORET 7LD T LB
EBRICEREDTNA I LOBBOYNIED 7 1LY AT LNDSEBRIN TS EERHBLTULET,
MIED 7 1LY X T LlE. BERTFNARICEXEMRBCEF>TEFTEA,
FEAEDZEG. YET « XD TN+ AFIEHBORET /N7 XCHBITNB 2o, 1
DOYIRETNA X EICEBBD T 7AWV AT LEBRITBCEETEFTT,
IRTOE/ARBREMRTED T 71V AT L% W—rDT 7L R T LEFU,
B (CHAARIEETTIRRE(IC LD TV E T, DT 7AIVIRATLIE VIVERTBECEMRTEETT,
V'j\/l\t(at W—bIT 71N RTLDT LI RUBED—EE L TIRE I B1RIFT Y,
PAIVIRXFTLICYO Y RENeTv LD KU DER(E.

%0)7'?/ FENETF7AMIVIRFLDIV— T LD RUDEBRAE
N—XIICL > TEBN(CEBEEINE T,

link IRFL-IE BIEDOT 71L&l lBE52ET, DY DOBMING 3 &
TJ71IEEESSODT 7 IBRNSTETILCATEDRLSICEDET, J71Ib&lE unlink
JRAFTLT—IVCKDHIBRTEE T, J7 I EE2RUCULZREDRAIDHBRINS &

(ESCT7IIVERVWCUVEREBOTOCIR I 77 IVERU D E) T7 1 ILEZDEDEHIBRINE T,

F7TILET LI MUATHEBEEER D TRIFINIE T,
FTALORIVZDEDE—RBENDT 77 ILTI M. FALORVE—BOT 71 ILERIED,
IRFTLICEK>TROONEEEZERHF > TULE T,
TALIORJE—BDT 71 ILERU K FOCINSHEMHAL C EMAIBET I M.
FALORJICEBZMRS5NBDDIEA—RIVEIFTTY, FLORUE mkdir
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IZ2FLA=ILTER L. rmdir Y X5 LJ—IVTCHIBRLUE T, 4.2BSD LUBIN S X F LICH(FD mkdir
E rmdir Y XFLO—)UIE. —FED link. unlink Y XFLO—ILOETELTEEINTOFE LR,
BTRMICT LI RUDIERK. BIBRETSIYXFLO—IVER(ICGEMURRERE. 3DHDFT,

1. 7= v OSEMFEAJREIC T BTz, link YRTLO-INCLBREDZEERLD,
VRFTLMOSYIAUERBEIC T LI MY OBERFRFHRIXIICEDCERHD I E A,

2. RYRDI—D TPV YRTLEGALTLBHBEICE JUTSAR GR{EIER DIRID)
EIDRG. T7AILEKUT LI RUDER. HERE7 v O CTONBIRERSDE T,

3. UNIX LBAOIT7a1ILYRTL (ID/IR—F1>3 >V E®  MSDOS T7aILIYRXFTLIELY)

EYR—~93IBA. FDIT7AILIY X FT LN link
2T L= IVEYR—~UEVWAREERG D E I,
ERZENDRT A LI RIVEYR—EITD3T71ILIY AT LTHDTE. UNIX
TJ71IVI AT LERELED, ToLUORUEY VD EL TYERK. HIERLIELWEDEHD E T,
ZTDEDHZEDK DT 71 X7 LTIE T LI RYDIER. HIBRIZE.
BARMICERSESNLVRDITONEE A
chown IRTFLT=IWE T 7T ILOFRBEETIL—TZHZELE T, chmod
IZFLA=E. T7T7ILORETE—REZZELI T, NS5O T 71 ILDORBMEE. stat
JRAFLATD=NWET7AIVRICRHUETIBCETHRHIEICEMTEEI,, fchown. fchmod. fstat
D7 L=V BERREEEE T 7 7T ILRBTIRELS T 7 T IVERFICTH UL TITVE T, rename
IZXFLOA—IVIFE. T7rILICHLUVRBIE DT CTHUVWREIZEIBRLUE I,
T LORJUER - HIBRIREERIU K SIS rename
IZFLA=EO=ANNT 71V AT LORBEEEEEE T L=V D (CTDESH 4.2BSD
TEMETNF Uk, B, COEFERY ~T—0 EDIE UNIX

IJ7 IR T LICTU CTRAEEREET OBE(ICENTH S CEMDMDE LT

truncatel3. 4.2BSD TEBMNENZD 71 IV EERDRSI(CUIDEN DI X LI—ILTT,
CDYRFLD—)LEMDELENIE

SYUBLTOECI T 71 IDREE TOT S LARKREICTOCIAURBRICEET D, CUVSEHEERD
Fortran SYA91LST1ISUNDYR—KTUR, truncate I XTFLI—ILEMBEALUEVGE.
J7TIDRIEFEHDIME—DHESIRHNELESZE LT 7T IVEER L.

TTNT 7T IVEHBRLEEICOIE—-ULEZT71ILEYR—LTBHETT,
COTITIXLIFBUVEITTIEL .

EIREOPEVWIT 7TIVY T LATIERET DAEEMENRSH D F T,

D7 AW RTLIET 71 IVERED SHEEENEMNINS &\
ZNEN—RIVBIKRELZEDT LI MU ENSKITBARICHERATELSCEDF LT,

EOTFrLORUERRNTDE. T 71 ILDOVER
HIBREFICH—XRILDA D 7 1V ERRI BEBRER/HBCET DV SHEREDET,

FRRIC/ER S NI D 7 7 ILIC(E.

ER L7270 XO1—YRBIFEERBMTONZT 1 LO RO I —THEHAIFESZ5NT T,
J71ILDIRER(C 3 LANILDT7 O HEEERBEEINTUVE T, 1)) 3
LARILD T 71 ILT7 O REFANG

1. J7rIVEFRBELCVLS1—Y
2. J7rIVERBLTVWRTIL—F
3. fIDITART
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[EXUCHREITDCEMTEET, ZNETNDOTOLEILANIIE,. E5IC
SAEDEFEI. ETAHFE. RITHAHICR(TESNTVIET,

T 7 1 IVEEREF (CRE B 0 THO. ETRABTNBICONTRLLE>TVET T,
IRFTLIET 7 TIVBRAAND & ML Y SR FNRAEMBEIEET SRT VI ERIFTLEI T,

CORAVBIETF7AIVARAES YT LT IOERITBLSICENT CEMTRETT, fork X dup
VRFLO-EED T 7 rIVERFERET 3 TOCIETI.

COBREMERT VI FHBEINTT, BIR D open IZFLD—-IVICELDT
ER SN T 7 1 VEERRF(E. I UZRAEMBRT VIZEREE I, 71L&
NEFDODCENRHBDET, INEFT 7T ILD—RITEEDH T,

TIN—EEETAINLEIEDEVEDHDTI,
T7TILDEREBRLDEBICRT VIEBHNUETAHET O E T,
T7AIWCNREDLBCENTEE T, HIPHATNEHESG. NI 0DEZED/N1HELTHRONL T,

FEAD UNIX Y XFLTIEIT71ILAIC 14 XZUREVWSHIRAGD. L<EBEEE>TULE U,
lrEZ(E. A—FEURERSRHENL T 7 1 ILREM(FIZVWEEHZFI L. basename.extension
EVSEBRNLE D 71 )LnRRAEEZX S & extension (C DY—XT71ILD .Co
RN FTIUZATITIORT 7LD 0 EVSELDIC. TPTILOBRERIED) (€ 1 HhS 3
XFIMBTINS, basename (CfJ(FI5NBIXFHIE 10 H5 12 ULHES>TULFHEA.
V—XXO—REEIV T LRI T« 5 (EEE. HEOBEROZOHICESIC 2
NFEI7TIVRADBIRICAMUEINT. EBRICHEXDIDIEF. 8 'S 10 XFICHEDET, basename

EUTHBE—HE (C&xl@  multiplexer) {ESREIFT. S8 (C 10 H5 12
XZ(CIE>TULESTL & D,

CDELSEHIRETFDDIEARALETIEH DT EAD BRIZEEHDET, ftad UNIX
X7 LT IDRVWI 7T IREZITRHIBIEDDRRICT 7 M IVE/ERT BRRTI 7 7ILE%E
Y0EHBIEDRHZINSTT, C OY—XI—RIT7JU multiplexerc (FTIC 13 XFTI)
DY —XI—RHIET 71IUIE. FEIC s. BMIINENT s.multiplexer £EDET, DT 71L& C

V—XNDXED troff V—XT71)b multiplexer.ms
DY—A—RAIEHT 7 T ILERBIRDEEE A
V—XXO—REIZ 7 AFCOBREICH U TESEHIT VT, nsm 2
DI 7T IVABDEDERIBRCHRELTT,
FERRCI—FTr VITNE DK SEREEIT R (F 5N T I, 4.2BSD

TOYII7AILR—LRBATNEC ET CORIRBEIIEREM(CELSEDE LT,

2.1.8. 7 7 1 )UECiREERE

O—AIIT 7TV RFTLICNT DIRIECEZBEHDE T,

FF. O—HAIWITF7TIVIIFTLIRTICIHBELT

BELINZE D 77ILORXR—=V0, Ovo., EIDYT.

BHEER, RECV\ O, T—YDERAEE(IHIIUIZKEEETT, 4.4BSD
FCNOSNKREZEIRH I ZIE—NERERZ LI I,

E5—DEERERLICHITBDT—IBREEETT,

T 71 IVABREEREXR L ICERBITDNDE T 77 IVEREBOEREITHD. 4.4BSD =3 3
BEOELD D 71 IIVEEEECHILGLTVET,

* {GIEMI7L Berkeley Fast Filesystem
e Sprite & L\S 0S MEREHCHFR T D OTEEL T 7 7L X5 Ls Rosenblum & Ousterhout, 1992
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¢ XEUR=DIT7T1IVI T L

CNSDT 7 1 ILEEEHEBOBAE T 2 IZK BLEBSENTI M
ZNEFBAITZITOCINSEEBVERHRISCEEBOIEA

Fast Filesystem F. T—=FEIUIITI—TEVWSEMNTEHRLUIET,
J71IVY AT LEEDRENSZX TCRIFICTZICIINPTVNEEZXSND T 71 ILIE.

BACIY YT —FICERIN. AT O EIINIEEEHEDEND 77U
RILZDI) TN —F(CBB/EINE T,

COEFEBETEIULENDELDIC. BEOT 71 IILARARICETAINLZELTE.
ERINBBRET + XODE < BOBFAICEBOBEERH SN T,

OJ@ET 7TV RFT LG T—920JEVWSETERLE T,
55ﬁﬁﬁﬁﬁéﬂk?—9U@KT—DE$MBM\ BICT + RO DBAICESTIATINT T,
FT=IONEESTINDICLFHETICHDEEA 7TILDEFH(E. T7r7ILE LEEZTITB3HDDIC
%bMU TIWEETAATZEDI 7 {WE§§@K§LKK$DTEU@ﬂ§§O

PAIWI AT LCESHRENEISKEDFZICEESERENMRMEB(ICL>RBEIF =56  (garbage-
collectlon) TOCIMRETIN. dOIT 77 ILABRBEINZE T,

XEIR=XDT71ILY X T Ll T—HEREXAEVICBRI DL DICHFATNIZENTT,
il /tmp DEICERT D ECIDRRET, KN TEWT 77 ILY AT LICEODNE T,

AXAEBIUNR=RT 71V X T LOBERE.
RIEXEVERODAMABEARERLRDRNRICERDCEIEHDET,

219. RV rTJ—=D0T71ILY X T L

LY. RYBD—DOBERET—FEHBIVIVNS MIDVIIANERZERT BZOHICALSNTUI LA
DEICENF. I-—YREENEY I IAOT 1 VABELEICEKB L F Uz,
RICHF/BTNZDE I RT—IEWMDT<DTIFLEL,
dA—YDxIlCT—IMPo>TLBLDICTBETLIR,

ZORDICEFINEONRRY DT —=DT 71V X T LT,
O—AILTHEELTVB IV EIF—ANKICRY FT—ODEBNEREKL T\

FOREMEDORVERIRZE FICANIZDTY,

T7MIVI AT LEO-AILVIVICHF>TLSBCL(d FEAD Y — /13-
DSATYRBPTVT—23aVOFRTEELENDNDVEDTLUR, H—N (& 1
DELLREZENULEDT 7AIVIRFLE IDAR—FITBIIVE—LDVIVTY, DS5147 Yk
FZEDT 7AW RFTLEAVR—ETBO-NILDVIYTT, O-NILOISATURNBRBE.
VE—RCTVIOYRSINET7AIVIRXFT LG O—DIVEYD Y ESNEMDT 71V AT LDLDI(C
J7 1Y) —DREIZEBICENT I, O—AILDDOS1T7 V&
VE—rDIT7IIVIRAFTLELCTALORVEERRD

O-AIWDIT 7AWV RTLETCTEDEF 2IZ<KAULDIC

VE—rDT 7Y RATLTHERHESTELZD. NAFTUERTLEDTETT,

O—RILDOOSAT7 VRN VDE—EDT 71V RTLETERIET S &
ZOBRFERAOEFEDHICTNTY—NICESNT T, T—NEIERSNTBRIEETUN
DS54 7 VM SERSINZER. €L FEZDERMEBRIN N ERI IS —ERLET,
BUVSMEREZERF S (CIS.

DSAPVNIRECTOEIESNeT—F&F v v a1 UEITNEEDIEA
VE—rIT 71V XTLDOEHT(S.
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B—NREZLDISATVROEDF v v 1D—BHEHEFIDSCLICHDIET,

BHICHDE>THEZLOVE— I 77V XFLTORIILABERESNTETE LA UNIX
JZTLCEVTREERLTVBEMNIE. ZOTOLIIVEREOKRESM  Sun  Microsystems
[EK>TAEONIZ RYRD=DT71ILIRT s (NFS) T,
KE(ITO JIVREH SR L TITHONK LIz H 4.4BSD A—=ILIF NFS

JORINVEYR—EKLTUVET Macklem, 1994, NFS 7O IJILICDVWTIEZIEZETHBELTULE T,

2.1.10. iF

mARE. EENLD T L I/0 BIEEFEE3ADC L.
ANCFOREPRCENIDT « L1 DFIEHE T S OHDmABEEDIRMFEOELESD Y R—KLTVLET,
—HBEBEVLALICHBZDE. N—FD T PiRRR— &Y SHRT /N1 XARS1/ATT,
WRARANE Te&ZER—L— DK STLERRLBSEIED,
IRUTREDKSEY T D 1 7 THIEIRREE/ A S X — 58I € > TRONE T,

WRAT/NTIARSTNOLDEICE. NFUEBEEDEEBTLESHNEERLTCVS STYTrITUY
(ine discipline; [ERIHARFIE) CIFENBSEDARHDE T, XWENLOT1UETBEHICR—EMR
RUSNBEECEFTTFILEDSA YT« T URERT N,

ZDSA VT TIVEA ) ZNIVE—RTEIMELE T,

CnlFd. ANDNRERLTIERREMEZIRHE I LS (CEIN.
ANBESHETREUOMETRIZTISE—RTI,

2DY—VIFT 9%, NIV 1—SEBEEITZITOTS A GRE: telnet %E)
(F. ZBIEHD) ZHILE—F (aw FT—RPFvSOIEDNDE—R (character-at-a-time mode)
BEEEMINTT) TEHELE T, CNSDE—RTIE. ABNEZDFTFT ICTHRPAMAD
JOCZAANEEINTET, IR TORFHEXF AT DB (FE LI NTULT,

HIBRA>Z DD TIRELIE(ZTTEDN T,
IRTCONF(FZDHARNSTHHAESEL TV TOTINEEINT T,

wmARIE. COZDNDWBIHDE—RDOFENDZ DEHENDET REITDCEDHRETT,
RERE HBBROV—VIF«SMRI-—IHSNDEIDIAHZIERARIC
RITANZWMBEIC. YT EERT BIXNFPHNOREHEEF T LT .

TNLDANEIEN ) ZNILE—RTENLT. CNSOXFUNDNF%&

FORKHERULVWEIET. EVSCENHRETT,

HAOTE WARGIB(ERD K SEEMLBEY —EXZREHELTUE T,

C SAVI—REFVIVIUSI—VESTY T —ROUBUANEEHR
s REDEENLHIENFZORICTr L1&EEBA

« STNFDER

e TO—CNEERRT AF—NF"E AC (TEHE, PXE-—DFvL v EkXFE
DEIC. ZDFvSOIDEET IF—0 @ NENSDHA TV RELR T XFE—-NF)
EVWSIXZFZNNMUE LU TERDR

CNSOEBEMEEG. IV RO—-JLU O IX MEf>TENETNIRILIC BWMIET S ENTRETT,
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2.1.11. 70Ot XE&E(E (IPC)

4.4BSD N 7Ot XMEEE (IPC) (&, d=azZH5—v3v
RX1VATEIK LDICE>TUVE T, BETR—LEINT

WBRXTVICIE. AUV Y ETEITLTULRERO TOLEXME TOBEHAOO—ADILEXT .
TCP/IP ZFOLIJJLRA—+tAD (HZ5<K the Internet A) A YSI—XVERX1Y, ISO/OSI
JORIJWT7ZUTOBEEZETESCERREBLEY 7 MEEERAD  1S0/0SI ORI IT 7=,
XEROX Network Systems (XNS) ZFA Lz 7O XEBERD XNS RX1VARAEFINTUVE T,

R YATIE. YTwvkELTHSN TL S BERIHE TEENMTEONE T, 2.6
EICHAL TULWSDLDIC. socket YRFLI—ILEIVYTYREERL. ZOBRFERLET, D
IPC IRFLA-ILIEDWVTIZ 11 BECHRHLI T,
BYT YR BEECVYTrOREEELEEEREE Y,

COEVvIT ORICIIEFELE. IBF. XvE—INEEFHIERZFINTUVET,

YT v NI BETORIL ERELTVE T,
CCTOTORIIIE. BEBFOVTYEDBCRKDT
ZDYVYTYERTERINTULBEVY T ORERHLI T,

PFIVT—23vE YTy hEERTSRICKBENTIONIIE

ERTBCEMTEEIT L. Fle. ZDIYIFTLIE SRERINS
VTwEOBICSETHLVWTORIINEBIRTSLSCTBEE AETT,

Vv ki, ZOVT Y REBEDFEINE (NNTYVRENR) TRUREFHDCEMNRTEZI,
VUTw kT7RLUIAODEREEKIE. ZOVYT Y RRERSINIZ

=207 —23 VR XTI VICKELZ T,
O—NIWEXTVIEENTYT Y ACRRIZENT VRIS E.
ZOIT7AIIRFTLICEVWT T 7TILRRERINE T,

VTY REBU TEZEINDIBEDT —FFRDIFETNTULEEA,

T—ARKCOVTIE, TOTXEBEEEORLAIICAEIZSTISVICEERHD T T,
BET—SNEEICMRT. JZ21°5 -3 YR X1V access rights EVWSEFRIEEROT—5D
EREEYR—ITICENATEEY, REXFO-NIVRXrVETOCIETERFEET oI,
COMBEEFEAL T I,

4.2BSD KDEIND UNIX ([CHTBDRY D —TBBEDEE(L.
KBF v+ SOITNARA VI T —REF—NNO—RSIEBET EMELTLWE LI,
VT k18T —-OBRO—DIE. EfL O 5 LM

2R —LBDBEEZEEEFICENFIBDLDICTICETT, TNLIETOT S AIF. read & write
DIXAFLAT—IVABEINEITNE BMELE T, AR TDT YT I —IRZEOFIFEINNE.
ARV —=LBDYT Y~ ETEEURITDRDICTEDET, send

DEFUH U TERE L ITNIEE S0 EEXTRLURERDT—HTSLERET LD
SOEMIEVY T Y RRICHLVLWT YT T —XINEMEINFE LI,

ES—DONFIHREF. COFLUVT VST 1 —X(IBEER FBICEVWEWSZETT,
N=DL—DSAFTERTARII—XDISET, YTYvhT1YITI—X(F UNIXRVUFCLDT
System 111 [CBHEINFT L (LML, AT&T (& System \Y% Release 4
DI —XETYT YV RTIUITI—RETR-—LETF, ZDHRNDIC Eighth Edition
DAY —LEEEFERTS &2 RHFILR).. YTYharYSTI—X(FFZ. Excelan f1A°
Interlan HOKS RUBFCEDTEZL DA —FRY S A—RTEMET DL SICBIEIN.
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VIVRNS TSI X OCYHRTRY KD —DBEEEE TEBICEMTELL PC
mizmlcTEhHEINI Lz, CL<T&EATIE. Microsoft FSK0)) Windows =:[0)) Winsock
XYRID—Da4U T —XOEBELTYTYRTIYI T —IBMEDONTUVE T,

2.1.12. X D —D&E(F

VT w IPC BEOARIGL TV RYRT=TRX1YDOLL DO
XY ED=07O0RIIADOT7OCIERHELTVE T, cnsnZ70OKIJVIEER L.
H—XIDITYRIYTRD TP IDETDEICHD BV IR I 7EUVUTEEINTLET,
A—IVIE. Nw T 7EE. Xvtz—IEEEX. 70 TJIWADNBT VI T T —IZRBHL.

Fle. TETFHRY D=0 TFOTNEFERTBTHD
RYRIT=TAVBTI—IXRSANADA VI TI—EE. ZLONET—EIZRHLIT,

4.2BSD MEEINEHRTETEITLERY AD—0FOK LR
FATN. FTCRAFEPOEEICHD T U, ZNSEZENZTNEBNBH EEFHERO>THD.
BSMNCEBNZZORIILPTORIILI—FEVWDSEDEEFEELIEATLR, 4.2BSD
FEHEOTOLIIVICHIET B ET. N—=D L —ROBRBECHARIEEZ 2T X TILEVI VETD
EROEBFN, HEERAORHERREICLTVE LR, FlzC OO~ JILADOXIGIE.
SR ERICRR THRETSNTLE LI, SHFAINhTVS 10-100Mbps
D=9y ~AOZOR IV, kD 1-10Gbps HIT7ANRYEDT—=D(CHL T,
HZS5LFPEEDTIIENTL & 5o

ZNE®H. RYRD—OBEL7VEEHOTONIICHIETEDLDIC HEtTncunEd,

HLLWZORIJILAD—XIVISEMEINTE.
BEOTORIILNAZOEEEZ(TDCEFT>I2<HDFHA.
FHLWPTUS—23vEwLUWRY D=0 0O JJLTEHE L.

—ACREDCT IV T—23avEIE. ZNERUYERY D -0 LTSFTESOOTONIILE
MAURITSCENAIEETI,

2.1.13. R LD —DFEEK

42BSD TEEINLRIMO IO IILX1—KIE DARPA O Transmission Control Protocol/Internet
Protocol (TCP/IP) CTULJZ, CSRG (F. YTV KIPC DL —LD—D(CHIACTRIDRXYEDT—0E0LT
TCP/IP ZRIRLF LIz, ZDIEA(E. 4.1BSD R—XDEHM DARPA MRARYTF—EL>TL\E Bolt
. Beranek. Newman (BBN) (CHFBDTOITORNS/INTIVIICAFARERZ 225 T,
ZFNEKREELRIRT U, COFORIVRT =R ICLSFBATNZDOE. F(C  4.2BSD
THCOERMEHELODTUVET, TCP/IP

NEEICHTDZNDEDMRECENOANESEL<EATINI Lz, TCP/IP NDEE(CDULTIZE. 13
ECHMICESRLTVET,

43BSD DY —XTF. AJ—=Z5YRRZED-XIVREZETEPNIC BRAEINZ Xerox Network
Systems (XNS) ORI —RREMEINZ LT, COZFORIILR 1 — (& TCP/IP
ZEAUTCEECTEVMINZLEVYY VE BIETBDICUHETULR,

44BSD MUY —XTld. AERENATIEML CTLS ISO ORIV —kMEBMENF L, ISO
TORJEDRODICEZDVDREZEV YT DX EERLEDT.

CNE5DEVYTr OXICEETESDH

VTV AT I —RCOWKDODDINSHEEERRBELDE U, ZDEE(L.
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