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gL, F—Er O A 2D 77O K UTCTREEL - BiE 2 ED LAY, 21—
FOOTAY Y IVEZFDY IVEVHTY a7 R0 FEHDIZTEIETT,

2.5. X )EHE

FTNETNDT O AZT O AT DTS F7A R—=RT RV A%z RK>TEd, TR
A28 N RBL 3 DD T AV NMIDERINET: TFAN, T BIUT
ARV TE, FEXARNE T AVN IFAHUEHT. Jasz FLDMEEEGATVET,
TR ROAZY T2 T AV MNIFHA) EEAAREEIZAETT, T—FETAVNMI
IE FIHHEXIN TS T =2 G LI N TORNT —=ENH LD, AZy 7w
AVNITVRA LAY TR LET, 1FEAL DIV VTR, TOANETTIL
T, H—FIZEOTARY IR T AV NI EBICILEEINE T, T Ady AT
AT—=IZED T =BT AV NIRRT H2ENARETTI, BT AVNDOABRN 771
WY AT DINHDT =R THEIGE. HDNE T/ T RHIRD o A2 DT F A
Y ITAVNDY A XL ETHIENTEET, FTORADET AV NOHIHONEIE
WY 207 AV DIV —TT,

O AT RV AL/ O ERNFIE T O ANETTE2OIEBERHVEETA, ok
AMAAL VAT ;Bu\’C{%ﬁ*%’cu\&b\ﬂwzw%ﬁo) HEZRTDGE. VAT
LIFAL VAR =DPOAT)DHOBRERERE R—Y | 7‘&“& DS HNINEI
MARRTDIGE. VAT A %Uﬁﬁ?ﬁ%&:éﬂ%%’é%ﬁét 2RV T Sa—F%
bia‘ ﬁﬁ@%@)‘q‘:’)z}‘ﬂ)ﬂjﬁﬁﬁf%éf\.Z’Lb@g\ﬂ?h‘ﬂiﬁfﬁﬂgkj’L’Cb‘Qb\
5. YATAITOEANLAE)) =AML ET, ATV—REIEL o7
o ‘/XTA X O ADLERE2RFYYTaD AUV T IHVET, =YV
& 17/7° DBEHULY AT M E->TT b, T ATERITT, 7O AILEST
BEEEUTTFINERDABVRHIZDOWTY AT LI ET2NELNERA,

2.5.1. BSDXE) EHERETDIRE

BOIEWT R A OB R—h~, ARV T 770V HEAEDIE, 4.2BSD (T8
RKINAZEDOD—DTU, MNLUAET O AR T O AD T R AZE % 771 I



BSDAEVE G DUYE

SVEVT L, TMOHEEEAEIZTS mmap YIEENS VAT =AW EIN
FUF, BEOTORARFEL 77T O AD T RV AZEMev vy 7 U EE.
—ODTAY AN T 7NV Y 7 XN T R AL O —HMIH LT A2
X GBEDT7ANBEITHDIOLFARE, FUHSE2YYEY LT SlD 7Tt
AZEHXMINFET, ULHrUKER. 4.2BSDIE mmap VX 72— A% &EFHEWNETY
V—=2AXNFEUZ, ZUIIYNT—TDESBMDEEREREIR T2 AN EET, RifE
BRGNS =NH T,

mmap T VZ7x—ADFIFEIL, 4.3BSD DIEZEDEEARITONE L, 40 #HE2HBR D
DAEEHIGET N —T3, Berkeley Software Architecture Manual [8] (ZEE# X7z
T =X T 7 F Y OBETIRERET Dkl IS MU, W< ONDRZEIZTDOSRETIRD AV
A7 —A%FEHELUELU [4],

UL, F28 PR AR EIZEY 4.3BSD AO mmap VX 7z—ADFEEITR
EONFELUZ, EBAAEFD 4.3BSD RIS AT MMIEDA U R T 2 — A% A
AL Xl ATRES 52D TT A, 4.3BSD DORARGIEY AT ADFEREX 10 Fir<al
DEDTHo7=7-0. FAFRE /- BT TN E AR F RN EIZIRELZDTY, 4.3BSD
DIRABZE S AT AMFA— IV ER I N 2T A A7 BB EE - KR8 - Zffic, 3
VEA—ADAENINEE Bl THEENIREIZEED VTR INTBY, TD/-
O, TDHRFHIATVHHEZHHNTEI RO ROPBTAAIT 7 AZERKLTL
FHOEDTUA, /2 ZOFEKEIZ VAX OAEVEBN—RY =7 IRKIZETEED
T, DIV 1—=87 —F TV F v NOBHEPEETLU 2, BRICESI—DNITINZS
B5, ZORAGIIEY AT AL BUES ST TAEEIIZS>TETCWDREEEYINVF T
O WG T EIITEHFINTHEN 572D T,

HMRAEGIRE Y AT LD FEEZWRLEOE VIR AIE, FTETERBDSEMG DTSN
T2 Il bNELZ, TO— T BERIZHUVVERFHIRBERATVENHL, T14A
IANDT—RERERRIR L, YNF T Oy TEfET I8N TEIRENER>TVE
Uz, TORER RMEEEY AT AL 44BSD CTRAEEBIHZIOLNL LI
DT, 44BSD RAZEYATAIE Mach 2.0 VM Y AT A [12] #~R—2A
1Z.Mach 2.5 ¥ Mach 2.0 DR EZEHEI) AN/ZEDTT, TOEEIL, ABVHEGDOR)
W HEEFRIRIEER D & BEFEIEMRZI D I N WIZOBEI N TN, (BRIEI DN
TVWEEAD) YF 7Oty ISl TSV RMER>TWEY, & 7Ot
IXHAS DT RVAZERDHODDER % T 7AINIIVE Y TGTEHIENTE, HWIFA
—DI77AINIT RV AEMEI VY Y 7§28 T, 7OV ARTTY RV AL/ O —#%
HETBEIENFERIZADEL, —DD T O AR Z 25 H X o o 2D 7 KL
AZBRICE XN, VT INZTTAIVAFICEETIAEFNET, F- 7Ot
ANFTTANETIAR= NIV T TLILETRETT, TIAR—hwvEr 7L,
TOYARMAEZZEED, FOT7ANEIVE VT UTWAMO 7Ot AnE RLZ 2N
ALY, T7AMNVEBIZESIRINRNESIZTEEHEDTT,

ARG AT ADWAZED —DDMEIL, VAT AT—IVISRITIN/ T —F
WZIEHEE T HIETY, 4.4BSD Tk HEIZTHRADT RV AZERMNSA—FIVA
DN T T=A%EIAE—LTOVELZ, KRERDT —A%IET DiisdE SEIEN
FETHILEEADE, ZOAC—DEFIIIRFHEDBPDS RN HYET, JE—
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EEBTIEE)-DODFEELT, TOBADAERVEI—FIIVAICEY VYV 7T 5H
EXRHVET, UL 4.4BSD H—2Vid, ATFOHEANSHEIZT—2%2aY—UET,

CFEAEDGEA—Y T —RRER=VBRFIIT I INTOERAL, N—RYxT
R=YROFEHTLHVER A,

- FOR=IETOVADWELTLEDE, H—2NBR—=VEBHTEIRIL->TL
FVET, TOT DG, H—FIVHDINY T 7L EPNT—EWE->TND
ZEEMEBELTOREDNHYET,

- (BIED 4.4BSD &YV TAVATHEEREDIZ) TORANR—IY DA —%FFT
556, TOR=IFNHTIE—7F 2 F1 Mcopy-on-write) (ZRS>TVWETS, I
=AYV I DR—=V LI, GAAATAICRE T TEIIAAI T4
BEREZ AL ZR—Y DL TY, THEARZOR—VELE LI T H—
FFEZAAFIINERHUET, ZOBAI—3VIE, TORANEETEDLLIZE
DR=Y DAY —%ERLET, FaBHE, 7O A@ETITH Ny 771285
LT —2%EISLTD/20, #EET—2DIAC—0FHFELTLEVET,

« R=URHUNMRAEAEV T RV RAICHYYE Y TINDEE, ZEALEDAT)EM
N=RULTTE, N—RU77RVAZEEE Yy aD— e T LB ENDHY
9, Z<DGE. ZOF vV AOWMRIIRE P N5720, 4 05 8 F/3A ML
INSWTF=ZTTY 2 UTE, =32V EEIYYE Y795 0N EEINITE
WV, EWSFEREBRDET,

AR)VYVE VT DRERIBHAMIE. BERXBRTI7ANADT 7R, TORARD K
KEDT —RUEELNDERIB R DI T, mmap 1V E7T—Alk, WHDOER
A=%D BRLKER T —DOD HIEE R LET,

2.5.2. A—RIVAED AT EIE

H—FIE—DDY AT LAT— )V DREZIT B EEINDATYDEY) Y T2 BT
WET, IO ATEETHL, FTOISBEHREDNEATVET VXA L
AZYZIZE) B TOHENEZTLED, H—FNDIVEAALAZYIINE ERBH D70,
INSODDAE)TOVIEEUTEARYIIIATVRE) Y TEHILIFITEIETA, D/
D, FDOEIBAENIESLBINGHEEER O TED Y TE2HERHDET, 2RI,
Y AT WIS AG DIRIREAT DG G INARE SRR 572012 1 FON A DN\ T 7
FE)YTEZRENHVET, ULHLAEVTOVZIE—2DY AT AT—-)EDE £<
B U CORITIERSR N0, AZVZ2=2ENHo-8 U TH, TIIZEHDYTEHZ
LIETERNTULED, 2OWIHID—DIZ, 3V NI — IR SN T B IHERFL T
BB HD TaRNVEIE T Oy 7 R8HDET,

A=V HAOFKZAEVE) Y TN HTEIE, F—EAWNBEMINDIIONTHE
MUTHET, INHDOARY 7O —403% UL, A— RV NEBOD I— RO R
IR DIENTEEY, TD/2D 4.4BSD #—RIVTIE, VAT LDHED B
THAMEER B—DOAERV 7O —2%{HATHNEY, Zhuk, 7V r—yarv oy
FLHDOAERVEINIEEBT 272012 C F17IFVN—F ZEENTWS malloc
& free LHBILIZA VR T2— 2% FF>TOET [7], ZOENMIFN—F UL C I
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I/O Y AT A

IVA VBT —ALERL, SIBELUTRBERATVI A A2 ELET, HVLTLHAE
VYA ZDERIZHVERTAD, BN L TONDDIEYEATITHY, R—VTIEHVE
BAo ARVIEBOV—F VIR T DATINDRA Y X5 BUZLDE T, T OB, i)
TOARV YA AR TOLEIDHIEEA,

2.6.1/0 AT LA

HARMAR UNIX D I/O VAT LAET I, FVE LT IR AB LD V=)V T
Y ADAERER S MITY, @O UNIX 2—HF =70 Ak, 772AAYYR %
IV PO TV (FFAELER A,

[JOIZXFXFRLAINOEZ G T 707 I MIEEHDETH, H—F2NIE1/0
RS E T A, 72 2L TF ANTTAUEFT T (ASCILLF X5) TS
N7z ASCIL XFDIFDEFVTIN, I—PUIZFDISGREZ-EAMLUERA, 1FE
AEDTTTZNZEST, ZOETMET —ENARDAN) —LELLIE I/O AR —
LAIZTEERA, ZOESRE DT —AEED, UNIX OY—IVR—2D7 Fn—F
(tool-based approach) ZA[BEIZLTWADTT[5], HDT AT ITALADHE AN —2A
X AMDIFEAEDTTOT LD AT AN)—LE U TEDEFEZDENTEET (D
ESRIEFIZ UNIX 0 1/0 AR)— A%, Eighth Edition D AN —A 1/O Y AF A
X, System V Release 3 D STREAMS LiERITAITIEHIETAN, EHLD AR
V= ABEMIR I/O AN —LERIUIDIZT 7L ATEIENAEETT),

2.6.1.5888F& 1/0

UNIX O 710 Al 1/O AN —LE2 ST DD Gk T (descriptor) 2 FHLE T,
207k 713 open F721% socket VAT AT—INZ XV EUE XN B HEL O /NX R E5
TY, openV AT ALAd—)UE, BIBUIT77IVAB LU ATE—RELY, Zhehfi<
T7AIVE LD, TR (HHAAA, HEIIAAE LG AEE) 2f5ELET, open VA
FAT=IUE FLNZED 77 OIVOMERIZEFATEXEY, readB LU writeV AT A
I—=)VEGRFATHUTHAL, 7—ZDHEEEITVET, close¥ AT AI—)IUE AT
BEOIBRFERBKUET,

R T =RV TH R INDA TV 7 2K LUET, 4.4BSD Tl 771,
AT ITYRD 3 DDA TI I Ne KT ZEWTIFET,

- TP VE AELEE ORI DS NITT, 771U, $RTOLRTZH
RENZHIBRL, ZOHRF2E TR TOT O AWEIRT2ETHEMAELE Y, 7o
LAE open VAT LAI—IIZEY), BEINLZTTANAERGEOTTAND T 7V
SR FEEELET, /O THATAET7AIVELTT IR AINET,

- LTI, I7ANVERIUKNLMITET N I/0 AN —LELTOAFDOI, B—F
AZDIAMEDNET, /31 TIUILFTHRNVD T, open Y AT ALAI—)V TR ZE
MTEERA, /A T2BAIZIE pipe YATAI—NEMHLET, pipeVATA
I—iE 2 DO R F2REUET, OO0 B FHIZAINAZT—4IE, £5—F
DR FZZTDFEFIEFEZEZ T I INET, 4S9 7 (FIFO) $#HT
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XE9, AP HEZDTTITAINYATALIZEEIN, open Y AT AI—)LTT Y
LATEBLINE, AT LA —DRRER R E T, FIFO 2L T O A&
FBRITWEWESIE, FADOTOR AN FIFO 2 &2 X AAMIZEX, £5 K5 A Tlds
FIAAFICHEET,

- VN, O ABBEDZOIHIHING AT Y 2T, VY NS IRT SR
RFEROTOCAWEETIEDOAEFEHELET, VY b socket Y AT AT—)
THERRUZE T, socket Y AFAa—)iE, fEKLZV Y hDilk 72 UEY, IF
XERWEEHEE2EHTD-OIL, KOV INRHIET, eI EEEOS
W=k I LV Y, AVt —Y DIEZZEEF TV Y, Avtke—Y
DIERBRH#T DTV NRERHIET,

4.2BSD TY T YEWEAINDET, /M T T7 ANV AT LARZHCTEEINTH
FU/, 4.2BSD BUETIX. Vb gL TEEINTHET,

H—=FIEZNEND T O AD IR FT—T IV EFERLTEY, @ik FOI LR
PRI E BT 2720ICHCONET GEHRFZDEDIFEIDT—TINADA YT
JAEIZTEERA), B FT— 7K BT O AN 7T O AT ARSI ET,
ZDD, TR FOSEEFUSHAINE T, b 72585720121 ATV 2
ZRIVZD, FERRLZZD TR, ZOIIBE T O ANLDOMAKIZ LS ST HERHY
F9, /2 IPC V7o bhefifdiuR, [—~> Y ETEHEL TS EBERA T O A
T, GRFDOPD DD HFETT,

FTRTOAENBEBR T, ATV I DRENSDLER 77NV A 78y EUTN
A MEAFCIRFLTOET, FARAB LOESAAEMEIL. ZOA TV MiENSIT
b, TAPEEINDEA TV MOMBIEERINE T, TVH LT VL%
ALTCWAATIIRDIEE,. 77V A Ty MME Iseek Y AT ATI—)VE2FIHLT
BETHILETEEZT, BEDOT7AINPHIEDOT NAREIT VA LT I AT FET
Gy AT I INITVE LT IR ATEER A,

TOv AR T TBL, H—2IIZFO 7O AFEHAIN T T RTOER] 1%
INUET, TOvARA TV M DSBE R -ZER T UAGEIE. ATV
MNI=IXIBAIL, 77V OHIR. Vv NOBRGY OBERI)—2 7Y T %17
HEFET,

2.6.2. BB FDEE

LAY DGE. IO ANREIXNEE, 3 DO FNTTIZFA»NTVES, T
NHEDOFRFIE.0.1.2 T, ZNTN—MONZIL, U A Sy, U )y EHET 55—
ol EUTHISNTOET, @HEINSDMA] ik, 0/ o Az&)a—5o
UARIZEN Y TONTVET (14.6 HiZl), §205, F—Hh—RIM0noD A NEEHEA
HEUTEITEY, EERTIAOE IR ADOEAIZRRINET, FETS—HT
HETI—HOAIZESAA NN TOE T, JEHF O INIZIIAEUE R X
NFE,

oD FE (DR FH) WARMSIDA T 27 MNIEIN S THILEAEET
T, ZOEIRENYTE, /O VAALIREFOET, TANTOBHEY )V T, 21—
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FINA A

FWRI/O VAV I NEITHOIENTEET, b+ 1 (U D) 2BAL., EELz77
ANEFRT 1 EUTHLKZE T, YoIUIHE 277 IVEDZENTEET, ARk
W2 ER T 0 ZBU. fRELZT771IIVERIKZE T, 771V DR A 1% %2 1 S &
SNZTIET,

SN T AT S ADEF 27 FDT (HYY 78R EHEEA). HBHT0T S
AOHIE OTOT S NIAI TR LET, RO T07S A0
F 1 (Y ) I SRR DB T O A SRR D M TENET, [
B ANMOTTS AORB T 0 (KIMEA ) 1d, WARPSDF—R—R AN TS
M T O AFRFATE) S THRET,

open, pipe., socket YATAI—IVE FrLwiddk 72AERKL, FHHATEHRE/N
XNFSEEYTET, N T2EEITD-010F, TOIIERIN-R 72
0 ® 1 ¥V TIEMANBRELET, dup YATLI—INE, FA—D77
ANT—=T N NEETRRFOIC—2ERLET, LR FERUFHT
BERB/NDBZBESNMEDNDS D, dupV AT ATI—NZEHALT, BRERIVTRITA
9, 22 BT 1 BWBRELRGETEH BT 0 BREZEAUON TS, Gk 0
NEN LU TOENTLUENETOTHERENBETTY, ZORMEEEHTZ720, dup2 ¥ AT
LO=IVIRHYVET, dup (2518 1 DEMIN, HDYTAWERTOESEET
FTRILNTEET (LU IREINZBE SO FHMEATOHE, dup2 X297
Dt FZEUZ0b, HED Y TUET),

2.6.3. TN R

N=ROLT TN AT 7 AN ERH BEDO 77V A—DY AT AI—)VTT
TYATEET , =, TN 2ARH T 70V 2 Bk 77V EREHIL, 2RUT
WETFNA AZIEETEETH, IZFLALOTOVAZEST, ZOLOBR KX ANIHEDHY
FHA, WK, TVVE T—TTF A AL, 4.4BSD DT AT 77 IVERER /b
U TT 7R AINET, TDD, T/ AMRAFER D RRIRER 1%, Al RERBRY) A —
PIZBER I A, IHIZH—FRIVNTE, TNOEDKERD DT I3 ARTA /NN 53 Bl
NTNET,

N=ROZTTFNA AL, WEZRFOTNAAL WEER-RVWT N AR T6hE
T, TNTN, TOVITNAA, FYIIXTNNAALIFIENE T, TNOEDT /A A
T7ANANDT XAl H—2IVND TN ART AN LIRENLZY TR 7 EY 21—
NZESTUHEINET, IFEALDRIYNT—TEEN—RIZTT NI AL, 771
WY AT A BRI 7 7V ER -3, T ARLEEKREIC > TOARAT 7 ATEE
9, L. raw-socketD FHMEE 77 IV &Y. FVBERBA VR T — AR TE
572D TT,

RIR T O I TN A (G2 R DT /8 A) LTI, TAAZ R T—7 DD
ONETH., 1FEALDIVE LT IRATNA ADNZFCE NS LET, H—2id. 5
AIAA-BE-BZAAIHU TN I7) T RBEEL, BET7IIVEERED, Be28
INARTRVAFRE DTV R LT I A% ELET, 771N AT AL, 7OV 75731
A RIS ET,
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BEE R RVT N A, 7oy I#EEE T R—RUAWT N AT OB(ER. ALY
v, N I77ORMERT AAZRT—TRETT, WEzRi-m0T /5 Aldd
H.OKRBREOTOVY 10 k%2 R— N ET,

WEER-RVWTI T IINEF Y IR T A ALIRENE T, TSR EEIN-Z
DOFEHDT IS AW, MR T INA ARTGANE DS TT, ZOEDBT A AT
BH—=INDA VR TT—AlF, MDOT Oy I#EER R 2R NT A AU TEEHT
HBIEMFHHINEL,

FNA 2T 7. mknodY AFAT—IUZEDERINET, ioctlV AT A
I—=)UE. B 7 7RIS T 2T 3 AD ST A—=REEET20I1dibhET, Z
DY AT LTA—=INE MDY AT L A—)UTHi 72 5EBE R BT, 7 /5 ADKHk
BIHSREREET D Z A REICLE T, X loctl2flifILT, KT ~—20%57—7
TFINAAZEZALZENTEET, write ICEHEINA Y, FRNN—Yar 2 HE
TEDBEIHVET A,

2.6.4.V77vhkIPC

4.2BSD J1—REVryhEFRIHUT, 3 T XD FRR TPC BEREREALELZ, Y
TYME, TR TR, Rl &) BIRINDGBED KGR TS, 2 D
DT TR ANENT N, VTV NER L T2 2 812&Y, BHEMEDE VN RAR
V=LZERTEET, BEhIhiud, TnTho o 2id, S 7eRUEDIZ,
AAEERAAREZYTYMIRUTITAZET, VY bOZEREIZEY, h—FE 7o A
DO H%, BlOIT Y EOTORAD AFNEDZEETRETT, /M TV Y hD K
IRENE, S TREEORTOY AR ETIHENHZDIZHLT, VIrYb
FoKMBRD (B2~ ETEETS) 7O AMTEMHHTES/MTT,

System V (&, FIFO &ULIFARIE/ 31 T LI E 0—h)L 7ok AfE{E O
MMAZMHRATONET, FIFOWX 77 ANV AT LA DA TV 2o e UTH LN, /31T
FEIRERGETA—=T VU, T—RBEDIENTEET, TO-O. FIFO 3@
O Ao THEINDIHEZ R, TO AR EAEEUBIEREL THrLHERT
BIENARETT, LUV hEIdRAY, RSy Y ETEETS O AL
TIIfEHATEEY A, 4.4BSD T, FIFO AFEEINTNSDIL, POSIX.1 fEHEIZHEHL
T 2728DDATT, FIFO DOBEREIL, V7Y OBSRED — IR >TOE T,

VI MERE R BT 5121, ERNA UNIX O 1/0 Y AT LAI—)UILEIAN T
Pl B RE 2B N 2 B EADNEL 2, BIFEH IF. BEAF DAY 2T = — ANDHLIRIFRE
FOYVAT A= EFRLRUIHEATERHFICLE D, EMBEEEEZ O H LV
BRI —A%FZFHUEUZ, N IARN)—LBID R D iR AL AE X IAAETTD readd
write Y AT AI—IUINIA, AV NT—IZAT T I LD EI B854/ E AV —T %5
AR 2D, T 6 DOVATFATI—INMNEIMINELE, AvE—YEXAAH
® send. sendto. sendmsg VAT AI—I &, AVE—IDEHAMAAAMD recv,
recvfrom, recvmsg YATAI—INTY, ZRELTHDIE., THENDFHAES
DY AT AIA=NDILEAID 2 DIFIRDY AT LAA—I)VORIR GG & THHDT,
recvfrom & sendto ¥ AT A=)V, TNE I recvinsg & sendmsg DT 7Y
AVRT—ALL TEIITAREES70EHNER A,
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Scatter/Gather I/O

2.6.5. Scatter/Gather 1/0

BEZD read XU write Y AT AT—)UINIZ, 4.2BSD T scatter/gather I/0 £
BEDNE A XNEL/, scatter ASJiE readv Y AT AI—)UZE>TiThh, HEOR
B2\ T 7 U TH—DFAAAEETTIET, HIT writev Y AT ATV,
BRDRLZZN TN UTT MV I BEXIAAZEITTEEY, read ¥ write (2
IoTHDONB I, B—DN\YT7E I %/NTA—ZELUTET ROV, NyT7e
EXDEAANDRAVREZDY A AEELET,

ZOBEEICEY, TR AT RVAZEMODRRDGHZHD/ N T TR UTT hIvIR
B—DEBXIAARRITA, BETEINN\Y IO -0 EEHVETA, T—T T/ 1
AD I, FNENOERIZHL, T—F 7y o2 hE2 T 0ERHDIOBLa—
RR—=Z2DTNA A MEALLZ5E,. TIIVIRESAAVNBEIIRDET, Tz,
$ Dt AR Y TANTHEILD )N T 75 AAD D DIFIEFFIMEMTT (722
XL a— l\/\/ﬁt—r BT NTNH DN TG AALIGERE), EHAAHE—D
j(:‘?&/\/77 LT —RBHAAA, AR T =A% BRGNS ETHILT
scatter B Il —NTBILIFAIRETT, 2L, ZOIABAEYBEOIY—na
ANE, TAVr—ay OB BERREME 2 U ECUTUESZEERAYZE
ER

send & recv D3 FNZ ., sendto & recvfrom DI T IV VAT — AL U TELE
HWRETHo-DEFUL, read & write ZENZ ., readv & writev DI T VAV
BRI —ALUTEELAHETH > TLED, LML, read & write Ik&OBHZIZfFiD
N2, V2L —hFBODBMAANEEZEZ2E TATIVA /A TT—ALLTD
HEEFENZEDENOZTLED,

2.6.6. BHDOI7MI Y AT LDYR—K

AYRNT =0 AVEa—T VT DFZEIZE), O—IIVELTVE—RTI7AIVY AT LA
DS EENDEINIBVEL 2, BEOTTANY AT ADY R— ¥z d 57
HIZ, BAFEZIL vnode AVATT—AZH—FIUNTENMUEL/-, vnode (V&
T —APLIRMEIND IR, BARTIZa—HN 771V AT ATHR—RIN T
T7AINY AT MEELIZIEFRIU T, BAWT 7V AT AIIVHEANTES &
INIBH>TVET,

s O—=HWNDTA AT TT7AINY AT I

- BREVE—RNTI7AIIVY AT AT O DN LD AV R— SN T 71

- BEAIAARE] CD-ROM 771y AT A

- RERBERERIRME TR T ANV AT A, 728 21 Iproc 77 ANV AT LRE

4.4BSD |13k D OS Ozl FreeBSD D E&H1Z. mount TZ 71V AT LDHIHT
SIINSRHZ T 71 IV AT LR ZEﬁ%\J&{?’c‘:fﬁ TEZEDEHVET, vnode
AV RTT—AIZDONWTIE 6.5 Hi, %@E)ﬁfﬁ“ ML—FZDOWTIX 6.6 Hi. Hiikkkhe
T7AINVY AT AMIOWTIE 6.7 HilZ i #HINTVWET,

16



527 4.4BSD D EFOMEEE

2.7. 7742 AT A

BHEITANEIE—IRTDNAMITHY, LEDFFMNOERAIAA - EHXIABDIAHE
T, A—RVIE, 770V DL I—REFRZZBUERAN, <0707 I L% ST
(LF) XFETOMRIETHILUET, TN RRDZ 77 MIVIEEERHTET )
J—=avEdES, I7AINVEBIZIE 77 AIVIET IV AT AERITES<EE
NELA, E77ANDT7OVETEE. FalElk. RN ARE DN O1DOFEHRIK
T7AIN TG T 7AINY AT ADMERE L TOET,

T7ANVGITERK 2656 XFETOXFEHTYT, 77 INVZIETALIN) LIEENS
DT 7 A IR EINET, TALIZMNIZEENLT7IINVOBRITT AL IRV b
VEREEN., 77NN T T AN ZFDEDANDKRAVREEHAET, 741/71\‘)1
YIIZIZ@EE DT TV, DT LI NERIBT LIV NN EENET, 2
DIHIZ b’CT%l/ﬁl\‘)é:774’)I/ LEBERENEESN., TOBBEESEE 77V A
FOLIFUET,

T
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i
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B12.2 NIRRT 7 A IV Y AT I

2. 21N T 7 A IS AT I ifJ\%E*;@?&774}W;<%A0)#fﬁﬂf‘@“o FAL IR
NI TTALINEZELIENTE, ANT-OEIIRIZHIREZHIVETA, 77
ANV AT LD— B EEDD, H— Z\)bi7nt1bf‘5%—fﬂ/7l\')/\ RPN
EEEEIELTOET, 77NV AT AR BFE 771V, TV RNIBANT, T8 A
T7ANRI T IRNRE DDA T 2 M DOBBEEENET,

TTANY AT BIE, W—bTALIN) &l e 32 ARMEE > TOET, V—hTr
LRI, ATy a LIFENBH G LY AT () TRINE T, L—bT 1LY
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T7AIVY AT A

MIZIZ 77V EENET, X 2.2 OHITIE, us TALIZNIREFN. ZD usr T+
LZRIIZIE, bin T2 )R EENET, bin T2 ML 8HE 1S vi 21300
&5, 70T I LDEFHAEI-RPEENET,

Tav AR, 77V EEISALIZESTITFVET, NAKIF. 0 L EDOT71V
2EREESCF () CRYI5 /2 CFHNTT,  A—RIVINSALEMRIRT 5720, TNT
DTOL AT 2 DOISALEBEEAITED, 7°Dt10))1/—l\7":»fl/7}~‘)li‘ VARE S
AT IR ATEDT7AIY AT L LETRE EAIDSTY, @E. ZONL— LIk
DIk, T7AINY AT ARIKDIN—RF L7 “’“i*ﬂi@“ ?4%%5(% (/) TIEL
FLNALNIHIE S AL EIRIEN, =3I, FDIRAL N T O AD )N — T 1L
NS BIE S 28D L RIRLET,

BHESCT (/) TIRUESBROSAZIIMR SAZ LT, TOeAD ALV MEZE
TAL I WAL U i S AL UTIRIRI NE T (ZOT AL 27 ML, Rl T
HLVURT VIR ik, EET AL IR LEIEENET), ALV RTALIN)ZEDE
DI, Ryk EEI-EN, 1 DDOLVAR () TEINET, 77104 RYRRYE () 1
FTALVINDOWMT AL 7N ERLET, L—bTFALIZNDOBT AL 7 Id—bh T+
IJNHETT,

chroot Y AFAI—VIZEY), TOEADN—hF (L2 )%, chdir ¥ AFAI—IUZ
FO VU RNTF AL INEEETEET, chdir IO TEITRETH, chroot DFEST
L EHERER RO VO AIZIRONET, chroot 13@EH ., Y AT AN 7%
AR Z RS DIV SNET,

2.2 DI7AINVY AT AIBWT, 7OV ADIN—rTF AL IR B3 T771 IV AT LD
V—bTF AL ZNIT ALY RTFAL IR Jus THoOZELET, ZOEE, vi 25 RT

WZIE M S AR FIWT, Jusfbinvi EEETETU ALY T AL I RIS DOFERN
A%FAWT, binvi LEEITFET,

VAT ADA—TFTAVTART—AR—=L, IHENHBRESTZTALINIE
FINFET, TI7MVVATLAORBERMGELLTESMSNZEDIZ,  £2Da1—Y
DHR—=LTALIRN)WHVET, 72X K 2.2 O Jug/daffimckusck % fusr/staff/
kads R¥Cd, =0T 10358, YV OHL Y I TFALIZ MR AR—AT AL
MIZEEINE T, =Y IFH—LT AL NINTEE 77 IVOERE BRI T (L
INIEMERRTE D720, EHELEREEZHERTLIILEMEETT,

I—YNSIETT7AINV AT LD 1 DIZRAFTN, YATAE 1 DOEETT
ANV AT LD, EREIZIZRRET IS A OO T 71V AT LIS RERRX
NTnsZ c‘:&mﬁhbfu\iﬁ“ ¢%I$774}I//;ATA;( B/ T N AE DB D

LIZTEERA, 1FEAEDGE YT+ A7 TN AZEEORELT /A A0 E]
XNdH. 1 O@%IE?/M’XJ: B DT 7N AT LR T5288TEE
T TRTCDMNALEMPRTEDZ T ANV AT L% IV—NT 71V AT LT
O, HICHHATRERREBIZES>TOVET, D77 ANY AT AR YTV RNTHIEN
TEET, YUVNIR IN—bT7ANT AT LADT AL I MRESED — U THAE TS
BAIETT, I7 ANV ATAIRIVININZTALINOZRIZ. FOITIV NNz
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TT7ANY AT ADIN—bT AL I NIDBIANE =RV IO TEBMITEHINE
—g—o

link Y A7 A= BHFEDO 77 AN ARG ZET, VIV IRENTHE. 77
AINEEBLDT7ANELMNETET 7R ATELIIIRVET, 771V 41E unlink
VAT ATA=IUZEVHIRTEET, 77 1IVEBIRLCOZREDOXZRTIBHIRINE L
(XBIZT7AINEFNTOZmBEDO T O AT 7AWV EHLS L) 771VZDEDEY]
BRIhEd,

Ty AT T AV NN T RS G2 R TR NE S, TALZMNZFDE0E—FE
DI7AIVTTH, TALIZMIE DT 7AINERRYD, VAT AIZES>THRDLN
ISR RO TVET, TALIZMIE—RD 771V LRI T O ADS AR ZE
MHBETTA, TALIZMNIEEZIMALNDDIFHI—FNIZFTT, ToLIZMIE
mkdir ¥ AF A=)V THERL. rmdir Y AT AI—)VTHIBRLES, 4.2BSD BARTD
AT AIBIFS mkdir & rmdir Y AT AT—)VIE, —HE O link, unlink ¥ A7 A0—
NWDEFELVTEREINTHELZ, HRMIZTALINDER. HIBRZTIY AT A
d—=)VEFISEIU-B IR, 3 2HDET,

1. PRIV REIERAIEEIZ T 5720, link Y AT AI—INILBELEDE &L B,
VAT LWI TV AUIGEIT TALZ N OREN IR PIHRE IR DD
DEFA,

2. FYNT =277 ANV AT LEGFHLTODIGEITIE YITIAA  (FRENERE O
iE) E175720, 77 VB IO T AL NDMER,. HIRIZT MIv2izi7bond g
NHVET,

3. UNIX BADT77 AN AT L (D S—F 1> av ko MS-DOS 771V AT
LR B R—=NT DA, TOT7AIVY AT LN link ¥ AT 53— V%3 R—h
UBWHABEMER DV E T, 72X TN T AL I N2 R TR T77 (VY AT LT
HoTE, UNIX 770NV AT LRI, T4V 7 MRV 2L UTERS, Hikk
LBWEDEHVET, TDEOTDEIRTTAIVY AT LTI, TAL 7N DIERL,
HIRIE, BRIGIZESR IO RDITHONET A,

chown Y AT AI—=IET77ANVDAEZHE LI NV—T%&HELET, chmod Y AT A
dA—=)UE, 77NV DIRET—REEELE T, ZN6D 77 IVDOEMEIK, stat ¥ AT A
=N T77ANZITFUEITTEIETHAN T TEET, fchown, fchmod,
fstat AT AI—)E, ARRREIEE 77 AN A TIFEB T 7AIVELIR T/ LTI O
9, rename VATAI—NIE, T7AIVIZHLUWAETZ DI CTHWARTZHIRL £
I, TALZMERL - BIREEEL FULSIZ, rename Y AT AI—=)VZO—7I)L 774
WY AT LDHRIEEEEET NIV 22§57 4.2BSD TEMINELZ, #&IZ. 2
DEEIF Y NT—27 LD UNIX 771N AT NI U TR RTL B2 TG54
WIZERTHDZEhr)EU,

truncateld. 4.2BSD TCEMINZT7AINEERZOEXIZYIEED LY AT LT—)V
TY, ZOVATAI=IEBMOXERERNE SVELTIRATrANVDEREE TS
TIOWERIBIZT V2 AUIGCERET D, EWOEIERRFD Fortran V&1 A7
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TI3VDYR—NTU7, truncate YATAI=NEHEHUENGE. 77 1IVOEX
EHEDDME— D T IEIEBERE %I —U 2771 IVEERL, 7TD 771 VEHIRL
7B — U277 ANV EV XL HIETY, ZOT7IVTYALTEWZTTRL,
LERBEODDRNT AV AT AT LTSRN HDET,

TT AN AT MIT7 AV EHREDDREEAE NI ND L, TSI —FIVISKEBZED
TALZNZNISTEHRIMATHEITRDEL2, DT ALV NEHMINT DL,
T7ANVOIER,  HIBRIHZ =2V 77 AV ERER I DR 2 JEME CE DLW DRI A
MHVET,

FHIERINZT70UZiE, fERUAZ 7O 202 —F #0172 fEEniThiz
TAVIZNIDTIN—THRF oG5 20NET, 77 1VOEERIZ 3 LIVDT 78 A
FIHBSRESHEINTOVET, 20 3LV 77T 78 AL

1. 771V EiEL TS 1—
2. I7ANVEMEL TSI IN—T
3. DT RT

WU TRETDIENTEEY, TNTNOT 7R ALV IHIT GAID AL,
FERABI AL FATH IR TONTVET],

T7AIWIAERRFIZRIA 0 THY, EXIAAINDIIONTELL>TVEFEY, ¥
AT LI T 7ANHFEPND L, KIET DR T OB EEFE T DRA Y a1 FF
LEd, ZORIVRETTANNETVE LT 78 AT EEDCEHNT LA A RETT,
fork % dup YATAI=NZIV 77V ER F2HET2 700 A TIE. OB
A ERA VREEEINET, Jl4D open Y AT ALAI—IIE>T fEFIN/ZT77
ANVER & ML UM ERA V2 FEbET, 77 0VENREROIENHYF
T, REXTTAND—IRITCHEED T T, T—APN—EEEFEZIAFNZILEDRNED
NTT, 77 1NVOBRBRIVBIIRAVAZENLEZIAARZITHIET, 771V
IZREDLBIENTEET, FHAREINZEE. L 0 DEEE DN e UTHRDN
3R

FIAD UNIX VAT LTI 7V 14 KFERNEWS IR HY, K<M@EE
BOoTWELA, 72X PSRN RSEIHNR 7 7 AV A& 720 & 88
AFETU, basenameextenson EWHEHNZR 77V HHIE2E 25, extension
(CDY—=AT7AND ¢, FREINAFVATI IR T7AND 0 L\NDEHZ, T7AIV
OFESEZRTED) 121 25 3 XFBETT 5, basename (2T 5D FHU
10 25 12 LT ETA, V—AT—REIHIY AT AR T T ZIE@EH, JE D
HID7ZDIZIBIT 2 XFRT7ANVADEIRICNILETOT, REIHR LD, 8
M5 10 XFITEDET, basename LU THGEL —HiGE (/2L 21 multiplexer) {#5
T fHIZ 10 05 12 XFUTROTLESTLED,

ZDEOBHIEESFAEDIIATRETIEHVE AN,  EREGESGLHVET, fho
UNIX YATATIE., FVEWI7AINLEZIIIBZEDDERIZ Ty IV EIER
FTHWETI7AINEE YVEDZEDORHENHTT, C DOY—AI—RI77A1)L
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multiplexer.c (3TIZ 13 XFTT) OYV—AI—REIHT 7 VI%, HEIZ s 20
INT smultiplexer 80 FF, ZOT771)UE C V—ADXED troff V—AT77+1
)V multiplexer.ms DYV —A2—REH 771V K JIBDOEEEA, V—AT—REIfHIY
AT AT ZOREIZHUTE G2 IRV 20, 6D 2 DO77 1 IIVNEDE &
ZIBEDITHELET, BFREI—T V7 THEID LB MEITB I SNFETH,
4.2BSD THYZ 77 ANA—LNEAIN/ZZET ZOMBEIFEEMRAVEL
770

2.8. 771 IVECERIEIE

O—HNV I 7N AT NI —EEHVET, 3.0V T70Y
AT LATRTUBELT BEIINZ77VDOX—IV T avr EV4T, J/EE
L R#EE o T RO IEL TSI U ERET T, 4.4BSD X INSDRERE
RUET IR~ DIBERHZTOET,

D — DI EREHR FIZB 5T — 4R BHTY, 77 INVINE %Lk I
BT DDIET7AIVELERERE DR ETHY ., 4.4BSD (& 3 FHIADELS 771 IVEL & 1%
2L TOET,

- {54772 Berkeley Fast Filesystem
- Sprite £\ OS DFFHIHK TS O HE 771 IVY AT A [10]
c ABRVR=ADT7AIVY AT A

INED T 7 IVELSREREDRE R IT E /- BRZEDTTH, TheHH$T5 7Ot A
MOITEBEWEZRT I IEHIFERA,

Fast Filesystem &, 7—2%2Y VA7)V —TL NS BATHEBRLES, 771
AT LABEEOE ENSE X CRIRHIT 72 AINPTWVWEeE I NS T7 Vi, RUY
VYR N—TZE I N, BRI T 72 2AX NS REMEDRN T 7 Uk Bbo )y
BTN —TG0 8 INET, ZOEBRBERETIELA ED XA I D7 71 VISR
EBEXAINS-LUTE, SERINDGIIET A AT DE7/-EDIGATII L A BEMED D
5DTT,

O REEAL T 7 ANV Y AT A, T =207 L WS TREBRLET, HIRFS TS
NIZT—=RETRT—DIZEDLN, FUTAAZDGIEERAINET, T4
M EEIINDZLEMFIZHVETA, T7IVOERIL. 7700V % EEXITLEIRD
D2 FLO 77V EEZAATEDTI7ANCEIHZ L ZLIZE>TITRDNET,
TV AT MIBEFEPEB)F IS EREPIBEIILS581F I3IED
(garbage-collection) 7O AN FELITIN, T 7AIVBHRHAINET,

ARVR=AD T 7AWV AT LIE,  T—RERBEATNIGERT DI INLE
DTT, ZAUE tmp DEDITEE T 72 ANBET, KFEHTHRNT 71V AT AT
HONET, ABRIR—AT7AINYATLAOEEL, REAT)EFROF HEZRE
BIRO BRI D ZLIZHIET,
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2.9. FYRNT—=DIT74MIVY AT L

W AV NI —BEXT —REeH DIV VNS MO UANIEET LSO HNS
NWTOFEUDS, OBIZZFNUL, A= WHEN > o AOT A VaRER IR IELEL
7o WIS NZDIE =YD TFT —ZERDFKDTIEARL, =Y DILIZT—20
2o TLBEDNITBIETU . TOEOIZEEN ORIV NT—TT71IVY AT A
TS, D=V THEEL TN I—FEF— A NI XY NI =T DENEKUT, £V
B DR WEREZ FIZANZDTT,
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ANV AT e TIAR—RTBVE— DYV YV TY, VT4 TVNIEZTDT7AIVY A
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TIYIYRNINEZT ANV AT AE O— NI NN O 77 A IV AT AD &
AN TNV —DHFIERICEHNEYS, O—FVDII14T7 VML VE—RDT7A
WY AT I BIZTAVINERZEZ YD, O—VDT7AIVY AT A ETT5DEE>7~
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R

O—HNDIIAT VIS VE=RDT7AIVY AT A ETERETLZE,  FOFMEER
MOLFEDIZINTH—NZELNET, P—NFERINABERZIT, 79147
VIPSEDRINSER, BUIL, BEFOERIEHIN0ERTTI—FIELE
9, HEEIRMERERSDITIX, T4 TV MIBBIZ T VR ASN T —ReFyyiali
TNELDFETA, VE—RNTIT7ANY AT LADOEMEI L, =1 L<DII7LTVRD
flDFvyyyaD—BW 2T LIHVET,

EHCh o> TEHELDVE—N 77NV AT AT O DVBFRINTEEL DS,
UNIX YATFAZBOWTELEELTHWLSEDIE., TOTORILEEED KERHD
Sun Microsystems (Z&> T8Nz 2V NT—0 T 7NV AT A (NFS) TY, 5
BT T TN DIVIRE P OHGI LT ThEL A8, 4.4BSD A7—3J)Vid NFS 7Ohal
ZYR—FLTVET [6], NFS TORIUIDNWTIX 9 HTHAL TOET,

2.10. ik

iR BRER R Y AT A 1/0 BAEIEBBADIE, AN XFOMmEPHIIOT 1
LA Ol 7D DWKREADOHfEEDLLBY HR—PLTHEY, —FEOL
RIVZHBDIE, N=RY 2 TSR R — NS SR TS ARTA/8TT, HRA
I, 72 ZIER—L =D ESBIFERZBIERAEP, /DT RED LS LY TR =
7 CHIBI AR/ AT A—ZHHZ o TRDNE T,

AT NAARTAND EOREIZIE, SCFHEEE DFEETEINEEHZLTND 1
V747V (line discipline; [FIFREGAGIHE) LIEXNDEDORHVET, XIFEH
BOT AV ETEOITR—I D VL NBEEIUIT IANNDTA VT4 TV H3E
WX, ZOIAVTAYTIONEIH )= IIVE—RTEMELET, ZHhid. AJIH e
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A B PR R A ST B SIS, A AT AT O T RIS 5
£—KTT.

AZV=VIZT AR MDAV a—2EEETDTY T A (FRIE: telnet ) 1,
@A) =IDVE—R (raw E—RPFYI7ETEDE—R (character-at-a-time
mode) RELEIFIENET) TEMELET, TNODE—RTIE ANEZDOEETIC
BARAUD TORANLEINE T, TRTORA L F AT DI R LI N T
WT, HIFRPZDMDITHREMILIZATRDONT | TRTOLFIEE D KD SiiAA
EILLTWB TR ANLEINET,

ERIE, 2D T ODWRBIRDE—RDF DL <DOMAGHET HTTDHIEMNAHE
T, EAE HBATV =V ITTARABDA—H NS0 E)IAAEIER B ZIF AN
TG EIL YT FNVERERT ST D OREIEETFTU-EE, T EIE
) ZJIVE—RTEINLT, INOEDXFLAD LT E Eo7-<HRURVEEIET.,
EWVAZENHHETY,

T, SR LB ZIR D KSR AR —E A% LTV E Y,
© TAVTA—REXY VI VA— TV T4 — ROV AN ZE i

- REE DFEEER R B SCF ORITT A LA 240 A

© BT XFORER

¢ TO=INHERRT AF—F% " ~C" (§RDL, TAF—DF YLy h ¥ Dk
I EDFYIIEDMERT AF—D *@" XFNEDA TRy el 7 AF—XF)
EWVD TXFOUMOELUTHRIR

CNEOBIBHERER, TV ML) TANME S TENE IS M5 et
THTT,

2.11. 7Ot X@E#&fE (IPC)

44BSD O7OvAREE (IPC) &, 332/ —vay RACVHTEIKEDICES
TOET BT R—IINT WERA K, FAUY VY ETEIFL TS EBD T
O A TO@EHDOO—A) KA TCP/IP 7OMIVAA—MNHD (BZ5K the
Internet ) 1Y Z—32YRRAAY ISO/OSI ANV T77IVTDEERITHROZL
DALY NE#EAE D 1SO/0SI 7Obha)L 773, XEROX Network Systems
(XNS) MU 70 ARBEE D XNS RAL VG TOET,

RAALVINTIK, VI he U THIGH T SiBERmETaEN TRbNET, 2.6 Hi
TEHHLTWBEDIZ, socket Y AT AI—)UIVr Y heERK U, OB F2KELUE
T, D IPC Y AT AT—INIDWTIE 11 BCTHHLET, &Yy NLEfEEYY
FUOAEBRUA-ERBET, ORIV T 7 AIMETIE. IHF, AVE—Y DFE
BEGIED EENTHET,
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Sy NI =2 eE

&V YN GEETOr L YEELTOEYT, Z2To7ahuvit @8EHRFEDY
TYRDINZHEST ZFDOVIIYRCERINTWLI YR T AZIBELEST, 77V
= a i VN AT AR RO ORIV E ERTBZIENTEFETULF
T2 TDY AT AF ERAERING VI hDRIZSIDLW T ORIV EEIRT 5 L5
129528 A[RETT,

VNG, EDOV TR EREDIIIN (U REINZ) TRUARFEOZEINTEE
T, VYR TRVADE AR ERIE, FDV Ty MR ERINZ 232 = —Y 3V RAA
VIHRAFLET, B—HIVRASNZBWTIT Y MILHTR NIV RTDE, ZDOT7A )
VAT AIBWTI TV ERINET,

VI NEBUCEZEINDEE DT —RIRDFINTVETFA, T—ERHIID
WL, TO ARLRERED R BN BT 2717 IVNCEELHVET, @
T—RDOBGEIIMAT, I3a=r—YaV RAC VL access rights EWDREHIZRELD
T—RD EZEEVR—NTRIENTEZT, H22IEO—VRATVIET O AR
TRl F2IET/2DIZ, ZORREERMHLET,

4.2BSD XD UNIX IZB172 3V NI —IHEEDFERIL, KIEFY I IR TN A
AVRT—AE A —/N\O—RITZIELT BELTOELEZ, VYIVYN YR TIZ—AD
HIgD—2d, BT 07560 AN)—ABDEE2E BT TIZEET LT
BIETY, ZTOLHBTOT T Al read & write DY AT ATI—IVHBEEINZITH
WX BELET, YR DA VAT T—ADNTDEEHRINNEL, AN)—=LBIDV/ry
M ETEHEUSITREDIZRYET, send DOEMFOHUTHEELRTNIEERSZN 3%
BT RV ARR DT —RT I 0% %59 5E57%, IVEMRY ry NIIZH LW V&
TT—AMBIMINEL,

E—DDH L, ZOHFLNA VU ZT7—AUIBHEED EFIZR VWSV ZETT,
N=DL—=MHAFTEZT AN —=ADGTET, VY b V27— Ald UNIX X
VANZEST System III (ZBFHINEL (LML, AT&T (X System V Release
4 OV)—=AFETYTYM YR T =A% Y R— T, TDROVIZ Eighth Edition
DAN)— LRSI T2 Z2IOELE), YIyh YR T7—AlLFE -, Excelan
#% Interlan #DE5% RVAZE>TELDA—HY 32V M—RTEET2EIH
XN, IYVANIGTETCAL Y T Oy Y TRy NI =B EREE IEIeN
TEZRW PC WY HINELZ, T<HIE Tl Microsoft £:D Windows
M Winsock 2T =AU R T —ADEEBEL U T VIryh Vv Z T z—AhME b T
WET,

2.12. xRy hT7—0817

Vs IPC BREMTHIEL TS 2V RT =T RAL VDWW D0, 2y y—2r 7 0ha
IWANDT 7 A% L THET, NS5OV HEER . A—3 VDV ry kYT
MIZT7IVETDEIZHD DV INI2TEUTEBEINTVET, I—3IiE Y
T7EM A=Vl FTONINADONHA VAT =A% MU, F/- 3FXF
BAYNT =T ONDVEGFHT 7200 FYRNT =TV AT 2—ARTANNADA VA
To— AR, OV —C A% BHLET,
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4.2BSD MPEEINZRETRIFIELRYNT—7 7OV H SN, 725
FKHOERBIZHVELZ, FNLIEZENETNEGDRALTFAERFO>TEY,  BIHHM
IENZ ORIV ORIV AL =R WD EDIIEFEAELERATLA, 4.2BSD &
BEEOTONDIUNIRIETEIET, N—=IL—OBECHHA e >/ X EXE R
TUITO EFROLAX M EEHORMEZ ATRRICLTOWELZ, F2Z0EKT D
RINWADI L, R REEIHATEEISINTOELAZ, SHAHAIN TS
10-100Mbps DA —H 3w HAD TR VIE, FFED 1-10Gbps K771 /33w~
D=2 U T, BZFOLFTRBREDTIEBENTLED, TD/-O, 2V NT—7BELV AT
FEBOTONDUTH IR TED I FEFINTOET, LT OV h—3)
WEIMXNTE, BEDTORNINNZDHELZITZ L dFEzo07<PUEFA, HL
7 IV —a i H U N — 2 ORIV CEIEL. — A CEFEOT SV r—a
VEER, ENEEUYE YN =2 ETHETEBYO O IVE FIHLEDRZE
MHRETT,

2.13. RyhD—H xR

4.2BSD TEIEXIN/-HM)O T TRV A —~E DARPA ® Transmission Control
Protocol/Internet Protocol (TCP/IP) TU7z, CSRG &, V7 wh IPC 7L—AT—
INHHASAD TR D3y "I —2E LT TCP/IP %3ERUEUZ, TOHHIL, 4.1BSD
NR—2ADFEEHN DARPA WARY P —L A>T/ Bolt, Beranek, Newman (BBN)
BTV 2 NNSNNT VYD AFHRELE /26T, TAUSKEILGEIRTL
7o ZOTTRDVAA —IDFEFNESFIHINAZDIE, FEIZ 4.2BSD THOIDELE
DHHER>TWETS, TCP/IP DEMEIZNTEZDHROMEEL BEH DOUEL LI
FXNEL, TCP/IP MFEREIZOWTIE, 13 BECEEMICMESILTVET,

4.3BSD  DVV—ATIX AV—FVRRFZLI-FIVRFETHMAINT  BFEINE
Xerox Network Systems (XNS) ORIV AA—INENMINELZ, ZOT TR
WAL —NE. TCP/IP %L TCEBETIRWINILZYI Y @ETIDIZHET
U7z,

4.4BSD DVV—ATIL, EERERNATEINL TS ISO JOhIV AL —RIANEN
INFEL, ISO TOMINBED/2DILE D RBZ YV T4 I AREZLIZDT, Thb
DIV TAIATHBIEE720 VI IR VR T 2— AN DD NS R E D b
BYROEU, TOEE L, MMOBEETORNINDIIA TV MIESDERNEDITE
AINTHET, ISO 7OMIVEERIZ 4.3BSD H—RI)V I NZ 2 LV —T 7
VT RRBREMEBLETLZ, 4.4BSD TREJERINZI—
TV TR, ERETRVAE XWNT—I AT ERFDERBRDL NIV DIN—TFT 1V
TMNEENTHET,

2.14. AT LEH

T—hARTY THREIE Y AT AREETA2OICHHAINET, £ HEMIC.4.4BSD
H—2IVE CPU DALV ACVNIGHAIAENE T, H—FINNGmIHAEND L, FED
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VAT LEH

IREEAN—RI LT 2B ETBHHUE 72— RTBATUET, I A—2VIFE B
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