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KB MF 2 [AIAS R Lo bR THR T KRGS EASE, BeRid Wos T ARG
KRG T SRR RGN TR R DGR o SEINTE 1) 52 AT AFE Shaw F Garlan [121]
1R R Y

Shaw FE N [P (K] NBEFZ Ak, S A AT TR 3 A A0 B F 38 A e BRI AR S, A
SRR A I 2840 5 SUNAPAE T2 b e AEIXANIERE A, AR A B Aa o 187 44 ok 28 5 70 K 2 40k
LR IR TP RE BRI AR VG 7HE (414 FEZ GERESS) o Hdiso R IR
2 LS RAF BE R (M B A7 T AR 208 T o IXAE ) — AT R AN G DA IR JE T 0 28 11 SR 2 44
(1), A T TSN IS, BB IC R RS A BB S E RGAT 2
KEEPPERZ

1.2.1 A4

—ANEBE AR N IR — NG T, SRR SR B0 T H i
e

PRI T B R G R SR W 7 T ./ Perry 11 Wolf [105]/9 € X, Ab#EoT
F o SO T Hds e 2 EE 204 . Garlan A1 Shaw [S3 115 444 67 B4k K AT 1
B TeE . AT e SR B S ks A i A A R e a2 IR 4R (software within
connectors) [X 43 JFK .

IR BA R ARSI — M % oo, dk HR: ey TR 4. )
B LG N A i B I BN A7 BT LB 5, O S A —Piag o, Al dL At 2L
Pk BB SEE . AT SR 882, RS LA AU 5 E] (observed) ELE
F| (discerned) [9]. #erJufud, AR 1% A ARSI T RIR S K oE S, 1A
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HE HEAERE PV R SR AE 3L Parnas [1011R7 2 SO HABSRA JE R BER X AL HE )
R

1.2.2 EHER
— AN T AL 2 R PR A R e — Rl L

Perry £l Wolf [105] ¥ 3% 70 22 ORI Hiu 3 A K 244 [P AN [R) 350 0 45 & 70— B RS 5771
Shaw Al Clements [122]15244L T — /NSRS € X B4 & e 0 T 24 2 (A R aE v 1p i
WE SAEMAT R — R S ALE] . ARG PRSI . R R
SCA DI E iR

VB B 1 e FE T UK AT S A I DO L. IR AR b Hl = N E T —
MNENEFE (transferring) 2 5 — MEOMASCER L, KRR RIS . LA,
—ANEEAR T U — AN AR TR, N TR H PN IR AT A e BT
e ARJE MOAH S e A A 5 IR R AR R 45 5 o AR, ZEA4 BT Sk 2 i A58 4T R 1)
] DL ARG IXECAN T . 52 A, MAMBI MBS, AnT Bl O HER ) X Eds
AT et

1.2.3 $iiE
AN BRI AR A R IE R BT

O R, R E A EdE T & S Perry A1 Wolf [105]JT4 H AR 55k 22 BOH A
ZRIRIE ST T AR A1, 5, 9, 53, 56, 117-122, 12812 [l {1 # KX ). Boasson [24] L1 24 Hif
(VAR A BE AR I 500 T o R A A PR G5 A RN B A T e T, A SOV A 2= ) B 22 e LA 2R
PE AP ORI ZER G5 |, Jackson [67]1H G AL A5

B 2 AU A RS R IR S B oo R . BRI R RS T
Gt S UURIFIMLIE AT G, (H 2 AN HE AR LE 7K A T B Bl R AE A s B A
BER SRR, A OO SR e, SO R G AL N E B LB R A “
Xt B, KRR SR AR (REED NEIE i R AT TR AR
AR, A B A B SRR TR A e

B e E AL T W2 I N I ZE A o — N VR S R R, IRAEAE S T M E R
R ARG A R A IE . fEXNR s AL 1] (mobile code design paradigms) ¥ L4
[SOPCILE ., FEIXANg s PR b 0B P A Uk il e 8. R E S AT H; b
SR AN — N R R, W MR, R EE kAN RRE R A S 2 AR H R ALA
AER R FEEEAR I CR, 2R BV XA B — N B

1.3 B &
—ANEEE A RGNS AT I A R SRR 2 1) (R R 5 BRI S

Abowd &5 N [1Hs 2246 (IR & SCA AR =ANIEAR T8 RN R T ik 414r—
— ISP E s A2 A, e E—— A B AT L A AE B s 1 4R
Fo HLMEH 2P 555 E KA AR B SAL T 5 R T A f /e X 2o e, i Tl &k
WHAMALH A EGR R T AR
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PR KL, IR RES AN — AN ECE SN T A4 B2 EIREE LR, B, Perry
F1 Wolf [105] £EAAT T ZE R e & (architectural form ralationships) )2 X FALHE T #idb .
SR, HFESF 5 T H AR &I, 8 — DRI E A S s E S
B VEHL E ] BES2 M R A X 7 TF . Medvidovic FIl Taylor [86]45 H T #E 4L ik 1E & &4
SRS B AT X 43 (A SR BE

1.4 F1#

AR 200 SR AR A LG T TR IE AR AN (P B AN HEZ i S B A TR 1k
ZEr B S T ULt RS R R Shae R A Sh R R, lan: BEALIRAR T 2E 2 R
e ARl EE. AR BhAY REEE ) XU RAE i E M (quality attributes
o] .

JeE A A B — AN P S 301 . A AR tR AR 28R o 3R B 5 7 T Y 3 T
FEIRN[S81RIKANI o ilhn, 25— B AL JgE#F (uniform pipe-and-filter) XUt I it 7 H4H
ez BN BT (generality) JsUl——f0iE 244 SEIL s — (R 128, N TR 3RAS T
AR ] E PR AT B E R S BT, DAL, BRI R phd P SR BT SRS ) g — A A
L7, SRS AR EAT 20 55T, U e 28R TR S 73X Rh XK ), 3P A il JBORE 1A
] E AT P A AR Y A R

BER I B bR A — NS — A3 E R e, IR B TR T R TR
— /N ANFIZUR JE PR AR S RO T AR AR B R GRS HR R . 2.3 kA TR
Ly i R o T VSR Ry e U S IE ER R D= o

1.5 K%

— RN KRR L A MERI S L0, SRR R T AR JC R A (ORI T RE
LIS AEATAT — A 122 UK K A8 P SR VRATAE R G LI OG AR

R —Fh 38 kg BE L & DR B e X AR Dhae JE v, HELURANFISE M R 28 hy, Bl
H2 R WWBAEAFIAE R AR SRR ) R LU R A o IXURS & — i FH R0 B4R A 1A T 2 A
SESCEAT A ILEFE[38] ML o R — P XA E R A A BRI T —Fhdh %, JF Hisd 2
s B AL v LR A AR AR AN YT, R4 3R — P A B A (pattern of interation) AN JTTRFAE
[117]

Perry 1 Wolf [ 105144 A4 WA & AN T 70 E R (element types) [—Fiih %Ak H
AN RS B BRI () 204k J7 T (formal aspects, W VFAN S A 7E ZEAG 1) — S8R SE 5 THD) o« —Fb
BRI RSB T O TR C R I B R, i T o B M2 MR R E LN, X
ANGE AV RASA AR £ T 28R (P e, Bl Al A3 1 1 — S8 8 7 1T

L2 M, Garlan Fl Shaw [53]. Garlan 25 \[56]. Shaw #l Clements [122]#8AR #5 5% FhS
TP 2 T A B AR e SORUAS o BRI, — b 28 RS ke 17 7 b IXURSS 1) S5 491 v g
A% A A B (PR, DA — A ] ge s e NI G /e — R ML R [53]. X T-48
o) AR FRY I B S AR K B R R AR AT T IR AR AR A s SO LR 4 R——R, BB B2 — A
eI, AR —MEFEIBITINRSE, X PECTANAEE T WAL J7HEFI B 261 el 2
o A R I R ACR AT H % . Abowd SEN[11EHE—20, KL e O — e 4
% (collection of conventions) , XAMEA KRG — LR FHIR AERE R 0F - — P BEA RUHS 1
X

T ZEAE RS 4 e SOARE i RS R SEHI] Cinstances) [38]. IR A 44 JXURS 7T i 5 1A 1) A2
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AT SRR AN IR T 10, — iR s IR 28R T BEAE H 22 Fh 380 XURS ARt o [, e fs i i
2 P IEAC XU 4G R BN IR PR RS SR T 1l — R Uk

— LR A IR N IE S T A TR A il SR =, AR, —A4
U BRI N 2 e 45— P 5 1 A AR R (AR5 2 [l i e R DR E R R [ 11910 SR — N3 T I 25 (1) )3
FH 326 95 1E A0 1R AL XU 0 S0 2 PR A i ) AU 67], DRI 5 22 1 A N FH A 75 3K, i A
[F) P 28 RS R R AT T T 3 B RR R e, 9 ELAT B8 7 R0 22T Do 4% 140 300 A5 1100 4 2 A T A o
A H RS IR E[ 1337

SRR, AR “RME” kKIS A PMEMARE H oS NN XFHZEE “R)
B e R AR IR R IANE,  JEE st R AN A . Loerke [76] BT TH T
— BRI ARAE — AT MU ) A B i AN RS O B A7 B AR . A Bt Aol K
FEAR A REPE SO T 2228 AL, RIS AT IR BRI S5k AR RS0 ARG iR 1
H L0 SRR 2 R DT 2R I XA, TTANE R R 51 . #em)ihit, Loerke INANTEAL SR
(R, XU B B IR — AN AR Bt BRI, I8 2 sl A — iR e 1 XUk
e W E BRI B s T8 —4 iy A MLRFRE—Pl xR, AR A LR R AR
AT ARG N Ty, B PR 284 XUk A — R AT oI B 1007325, AN AR — AP A4k
Pl

1.6 HAFRAEE

TEREAT B0 S B AR A T RER R RIS, 1 ) S R R AL X — EAERE T X 51 (object-
based) FAFIF A AUITAIR R WA B v B R R S Bk R R I % . —Fhisih
B e SO — MBS M E R NI R id . — M E S 2 Ml RS, D
X I e = R Y 0 BA R 5 R 4 R R IEAT A 2R 701 Bevh A ORI X0 5 st S 33 T
Alexander 55 NZEAE[3, 4] O T A I N 25

B A5 TE ] (design space) GG T4 T 11 )0 S gmFE BRI SEILOCH: &0, il 4n
RIRAFIE VA, DL BRA XUk BTy R 0 i 2 IR B vk I /R[5 1] fE—S8 1500, R R
¥ PR IR AR AE 2240455 5 Carchitectural patterns) [120]. #R1M, B —A EZEPPL AL
EANTRERE RN G R IAH 4 5 2R (A8 B SR IR A AN A (911, b BRBHRIT A AW,
WAFELIL AT . BUioR, —ABiCEl i 2 R A ol — R R s 5 e B 1 2
SEPINT G2 ) — A T AZ B 57k Bem)iliie, — P oCas b S8 AG — il e 1y e v A s i
1%EPE (implementation choices) 4%, & X T — Mg n) @ 1F I FE[34],

W RV ER A (P 484 RS — B A St 2 1 LA @ AR AR TR kg . LS,
Alexander [P MR A% O F AR &0 T B2 H LSS e 2= IHES, T R AR AR — AN 1]
NES HILK S (NSRG4 FIBE. Alexander B R ST B A RE N
BT RAIR R A A H][3]. Alexander [ TFET 2402, WUH HARCfb (target culture) 1
AR EFERIZC (pattern of life) , A& MRLE AR £ 0 T- LR H 20 7F 1, BI, XFnfLL
A HAER R X B AR b P AR PR s8R N PAIX 3 o IX SR AFAE T 2 AN 2 IR I G AT A 1) 3R
B,

YEAHHR L) — N AE, BHEXMEEFERET O —FXER, RERANTEYT A
BN — A EOANFEA., FALAE— RO ZRARE, AFEAATHIENF
(forces) H B TR, #E I, KB —FETHRE,

YEAHIEZ H—AAE, —AEXZ AT, 7 BXA 208 a8 % — Rk X —k
WAL, RANZNANF RARM, TG AL 2R,

B, MMz, RAEERELAENG—FFY, XZXTME|ZX4F4, AR
I RA LB R AN, CHA -/ TREE L M EY; A —ANEEG T REL,
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AR RIS F A o AR e 48R (3],

EARZ J7, S %gwfeiEs (OOPL) 5T Rt B CAH L, Alexander R4
SEBR_ 5 AT SR KA A B 2 AL R . —FhEE s, 1B — A ERZAWR, NHT—
AR, PR —N RS LT R 28 pa B vk o am ek N R — XU, — AN ZE R 2
PEX AP AN RN PR A vE 25 0], Ay SR &5 S 8 U s VT C S F H B[] (1 — DA 75 35 A2 1) ST e 4 A
XS SERGAT NI T BRI (natural pattern) , TIAE 5 2 AR .

1.7 A

— I RAMALE FFF T ERG, FEEATEA AR TET ... .. BN T2 AE)
RMAEfGETIRS PR, OiE: SaTaA£e9 A (temporal issues) . KAEFdz4H)
Tk, HIBEERAE, BHAGEAL. R AR LIRS (graceful
degradation) . f%¢, 7 LR X BMAE, EAEEAKS THGAAE. [70]

B TN ARG AR 228K, DL R TR AR 22 B8R0 XA 1) A RS LA, AT
Al EE AR Z AN IR A BE R W EE— N 224 . Perry A1 Wolf [105] 518 T = Fh 55 B (1 A SR A1
K. ARBE. Hdm. EE. ACPALEIONE T A 8 s, DA RS (the
connections among the components) {8 E8 55 Fin AH IS 5 T o s A0 1 0 BT~ Ab R AR
A RS o B B T 2R ) 1) OC SR A RS .

2 TP SRR A PR AR o 2R TR =B 7 v ot w2 DB R (9] — R 3R BTt 7%, 441 A1
KRR [74], AT T 5 MR A DR B e (R AR In LLZH 2 . A I 3800 T o —
R TE ) A R

1.8 1K IT1E

P AL B AAG T ARLE e SCER AT SR B 38 P E A0 XS IRt el SLAR ) BRS¢
FIBT S AR A BT BOR . B KR 55 13E (re-engineering) « ZEMIBETH K T HAN
WG WG RIS AL . DR & P SR B S IS [55]. A RMAE I3 a0 Al
REREVEH] . PAS R R, XU AN OC TAE AR 3 AT iR .

1.8.1 Wi HEE

R HE P A 2R M SRR B TR AE WU R J7¥2:%%  (design methodologies) . i,
T )0 R [25132 4B DL—Fh G5 A A R 7 AR g e i /8, Re% B AR T 30E T G i 284
(B, Wi, AsFEUEMILAEAR2E0) o &5 MEER Z i s s wcrt
Ji kA7 — 5 Jackson RATF R Tk (JSD) [30]. JSD A KX F il @k o At i i Ak, IXAf
RS FE— P& 7B eSS (IR RAE A R HIZ9 W (process control
constraints) XU [ 284 XA o IXLEBeTE v 20 o I S 77 A — P 4R XU

NATIRE R 53 By R e B 5 125234 T T — 289D (5T . Kazman 55 A Af ] SAAM[68]
F1 ATAM[69] I ZEFIALHT (trade-off) 43477, Ak T35 5 100 43 B0k FH ke R 1 ZE A4 (1) 7 THI
(architectural aspects) [F1 11 /7157 T T #ii&. Shaw [119]HE T — MR SR R ST
ZMAFIPITHES Sk (box-and-arrow) Wi, RE—Fh -8 A T —MARI vt 5k 9t
BLHG T 2 P28 XA

1.8.2 &t Wit BXESFM

TE GAEG I TR R — 20 [N, Shaw[ 117138 % T8 T T A o T ) R 52
REALIX F ST R T Wt sl H 3%, Bl a4E “DYAFE” 115 %E[51] « Coplien Al Schmidt
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[33] [

BRA VT AR A bl A JXURS B 08T 1) T 1007 1) 4 5 (1) 1) /@ (problem-oriented) . Shaw [120]
FETAE[S3] R H IR 28k XA, $RH T 8 MAIARI 1, dE T & & TR P A
()10 AR . Buschmann 55 A\ [28] A BEA R CHEAT T HIE T X R ITF K (object-based
development) H R4 M A A o IXPIUr 275 DRSS 20RERR PR 1Y), T8 8 2 b
B T AR B A 1T R X 1)

Tepfenhart £ Cusick [129] /] T — 5k — 4R R X 7p 4tk 73 282 . Assi gt . ZEaa X
My HEZE, T HA., Wil LN EXkmsh B, st Bi=UE mist it 4
b, HAVEBRAEER I IS (building block) , 17T ZRA4) XU U 2 FH AR A ST 3 R 4ok
() —Fh a5 — AR E R IE . AR, e AT IR R D b SRR A&

1.8.3 S EELAIRE & TR M4 284

WEFCEAT IR T S PS5, i 2L A R AL 2 T AR B G R T &
HEZE[117]. OMG[96]1IF A& T X L HAEM (OMA) , 1ENAREE X 20 A 0 5 284
(brokered distributed object architectures) HZH S, TEANUEH] T 4] & BN &, &%
F it S R Al PR X S il SR A S . L AR A O B R B, A2
FENH A ) s A8 B T

Hayes-Roth %8 A\ [62] ¥4 8 T AU B 440 (DSSAD & A H LR 4 4 ak: a) —
PRSI0, S — AN K R A A T — il FH RS AESE . b) — MRS T nl 5 H 40
WL FARIANEE . o) — P H IGBCE J7v2, A e R R Y 16 75 SR 1 2 228 B TG 2 4
fFo Tracz [130] #&fit 71> DSSA ML ZLHIE

DSSA i1 H 8 2K 4 A T 2% [0] Bl 21— N 35 A2 A 8008 1) 75 3R (PR o I SR XA ik
UK ZE R R S R ) T IEAEIZ AT I R G2 H[88]. DSSA Il Fu4h: F TS #2410
ADAGE [10], HT HE&ENERE RGN AIS [62], HTS9# 30 . LLEAEHI RSN
MetaH [132]. DSSA g 7E— AN AL 2R s b A AR, AR TR—
FRGE I HERE RHE R+

1.8.4 EHHRES

AT AT S A A R TAER 2 # 2 AR 8HIATE S (ADL) (R8s . R4
Medvidovic 1 Taylor [86])5E X, — 7 ADL & Ay B i W] 4 A1 3 G FR MR 2 2R A4 AR X
SO B B D eI, RS CUNE s A AR ERE . DURBER
BLE

Darwin ;& Fi A 3 (declarative) [FiEF, © 5 ERCY @ H IR T, R4
IR H AT AN [ A B ALHI A R AR ) RS S5 K9[81]. Darwin H @2 AAFET, Bt
VFPEAN R 2 A1 :C 484 (distributed architectures) FIB)ARZH 54444 (dynamically composed
architectures) [82].

UniCon [118]5& i 5 FAHR I THAR, IR — 252 2IBR G A A& s A5 0
—NBEK) . Wright [5] 01 MR AC T A EMSOR IR € RS ISR A, Rk ZER LA 2 TR] ) AL
TR TR A A

WMEBT7R%—#E, ADL &% 5N L0REE 3R e, IX SR8 ] fe o 5 i 3]
2V T A LSRR RS (R T, JF HT ey SARAE T I T A ob AR S AH A JE [38]. 1E
—UERESL R, —Fh ADL 2 T 1] B — 28R XURS T T E ), SRR LRI 2 LA Sl T 1
U, B e AR T NIRRT K RE ). #ldn, C2SADEL[88]:& —Fi A T Hiik LA
C2 WUk TT A BB & 11 6e F (K ADL[128]. 55221, ACME [57]52& —Fhisk ¥R 1 1 0
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ADL, {HZEPTBHTE, EA SRR E T MRS I 70 M AT i Se b (M i, i 2R AR T
I TR TR AT # o

1.8.5 B AAL FIZE MY

Abowd FE N1 FRR, M4k D (1) — 4L N SRR R 15400k O HE 2RI B2 &
SIS S WSS, SR B AL AR SR K o AR, AT e s 2Rl e
R, AN T AN EFEIBITII RGN — P .

Inverardi FIl Wolf [65] i AL FHh %Nl (CHAM) MIFEETER, B2 e 2 dE
2P, FEIREE T EE 2 R AR RN B2 BT WA 10 B R R s i o e MR B A e A 46
AR TR, DLl {5 45 BUDR: BANFE AL P B A R gh i, SkTs e 4L1Fm)
T R E—MBA BRI, A — SR a0 H CHAM KA IR AT o] —Ff
JCHRE T 4 — N 2 e

Rapide [78]—Fh & [ 10 & SRR R GG B v AT IR TS ARERRLE 5 . B
PR A — 4 HEF Y (partially-ordered) Fift, X SSFi{FREMS Y H R M N iliZE R 2 I
IZEFI LI — B . Le Métayer[75]8& HY T — Pl His 1 R0 B 1 12k e ORI Rk T2

1.9 D&

ARERA T AR XS 5. 5IAIFERM T — 4 — 2R BB S ARTE, X LR TEX]
T3 At B SR R DL R 2R R IR 2 TR PRV SR B e L 75 1R, R S 7E I ) ZE A BT
TR ARSI AE N — AN EE IO R . B a TR T -5 50 28 R B8 A AR AH O () 3
s F)—LERF 5T

Ji T P e 2R AR T I T I R N FH R B, SRR EETRAT DO T8 e R R i, I HA
A el RS Sk F R S E AT AR T, ARJE AT — R 2K % (classification
methodology) SR A I B8Ry WA, IX M43 2807 V2 A B T2 Mg () J 1k, iX 28 Jg R Y
IR A I FH T AN 35T DX 95 110 8 G A B ) s e 32 2114
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B2E ETMEKINARIRMY

AT IR T RN T S8R, ORAREETA TN T8 SR i ie, I Hathidan
AT A RS R A 2 EAT TR SR M B

2.1 5

Q] UAAAE T R A Z AR IR e AT a T A5 s 2 B %, 1
IXHLALF 2 TR A2 HHENS TS I 2R SE I o FRATTRS 1] 18 R A 32T 0 4 1) I 0 AL 1
AR L, KA R LG /N EERIE S A XU 2 TR 1 225

2.1.1 EFNE vs. SR

FETF M 28HK) (network-based architectures) 54K 1F28F) (software architectures) [f]
T HE R A2 [ EE R T S %18 (message passing) [6]843 1 S A% 18 155
W) CURAEIZATEY, JE TR E RE W 2L P B A S LRI S ) [128].

Tanenbaum ! van Renesse [127] /&I FEHKIX 73 0 A SR FFEE T WML IR FE N A
REMAM P ERGRETEAETRS, HEBITEZ MM CPUZ E. Mk, HETM
K RAA RSN a4, (HEIX— o Rk et A iE R 7 . fERELEEAL T,
Ay B P NTE — AN L 24 K I SRR — N TEARATT I A b 2R Sl B it A2 (M B AE 2 TR) 1) 22
s U A I 286 RS B A I R A B AR (R IS A [133] 0 AR ST R T 28 T 28 (1 R 48
FEA PR T ABLET H B W RS

2.1.2 NS vs. PR

XA SCE 1) 573 20— BRI & AT PR sk v v ) BRAE T 1 A R 28 st e b,
AUFEIRAE RS PSS AR R — S8A A R 75 21 28 G0 34 1Al FH I 285 1) 284 XA (it bR
IR [53])e NIRRT — DN RGN “PRAAEML S " (business-aware) [ ABEE 73 D BE
(1311

I FH B R B 0 TR R — R %, Forp H P sh AR B i mT Dl om o — 38
M hReE . B, —ANEEARN A AUOGER BT AL B ASBE KA 2 I a0 .
X5 MG I R T X, SRS H 2 LR A — D i sl 21 5 — AN i, T
FEAK D AT ERL X e bRy . HAENHZ B, FATA BRI T — LT R PPN e vt
BT, XTGP A ERA B GE . NAIREACE . A B m A et =
(AR e AN D AN P s EFr AT RS 1) A5 .

2.2 JE D H BRI B vt

AR A A o, e G Bl 1 MR E I U ) A SR A e it 45 2
T A B RS, AR A S . — AR RS AR I s AT IR S AEkoin BADE
fiti, fHAEFRATT B BEMGAEATASEIUITAT IR S BEVE 2 A, AT ot Tk Le i 280
BEVFIPPASHLE . AN, AP RD, S BE v DU I b2 0 5 SR AP A A
o mERZ HHAD GG TE vt 01, IR ORI —fF o) TAE, iR
BT SR Sk o v e Bt i oK —#F o D T PPAl DA BT, BRATT 5 2 B RaRAE
RGLHRE G B EEAR B, I HoR POIRLE L R4k i SR K s k-5 H AR T 0 H RIEEAT
B

AR RPN N I ZhRE R SRR BEE . Bl 3 o0 A sUBBEAR 22 GE 1) i SRR
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— A UEFEPE IS8R (process control architecture) HEAT VEAL & B = X IK), IRk G B2 Fy AN fig
IEHTAE, AR . BRI — Sk 28 M W HERR AR AL, (R AE R 2 A%
IR IR 2 e L Y R D RE T SR 2R 5Tt o TR I gt 3 2 TR 1 DX S XS AR D)
A 77 2K I 5m R B —— RN A 2 AN [R] R B SRR AR 3 H 1) R G P b 5 () A E DD RE 2R
P JEYE. DROA B JE R th BE A AR B S 380, B LA ] g ad i DLT J7 X0k LA R R 4844 «
PO RN M AR, VPSRN AR FE — 4@, Rtk BRUT JE PR S AR L N
BRI JE AT LRI

I E—F R, —Fh 28R XUk 2 — A M E R 2R LR, B e — N FE N T
FF5IH . BAEER BT SR AT DR VR X — XA N o R s I — AN 2R m] g 2
N ) RS AR AR IR, BAT T T LICRE I A 0 B 1 28 AR (1) 2% 0] AR & — RR AR AR, aX iR
REFIRR T RS2 “8” WUk (RAEARD o« NN ARALFLEI SRS, 2 Fh WUk a] LU T4
fry TERORA KA, BZn LB — MR T 288 B h 1 58 384 S TR G AUk« PRI — A28
P BE T BE A% 10 1 K 20 R K 52 5 o0 A 31— AR R AR B 10 7 30k I LA #r, 5 EL o0 DLYEAS H I A b
PR IR BRI . an R FRATTHL AR T PP A XA T S BN g P, I 4l [Ty X AR 7K
AT AT BAT T BRAR B v (R A I 28R S Pk o AR5 I IR e 75 SR B8 S5 v vk 1 S AR DL
IXFE AN R BT A8 B T — (A A T B if . R0 HE R B0 e v 2 TN K
ZHCREAR R g

AR AR B —Fh 29 B R T B SRV — Lo AR I A R s R I i Ak . R e, —A
AL VR AF BRI ITATIARAT 0] B oA — N o I FH Ak ) 28 44 2 A g 18— BRI FE IR 4R i, 4R
Ji A FH AR SR P 2 0N AR 2 AN R 28R 8 bk o IXAE, I — Rk AR it Ay 2844 %
TR AL T —FPPPAl HLH .

TE—FR RS [ AR AR HFO0 B J8 P EAT B PP R o 8 T — ANRE R IR N FH Ay, PRk —
AN T8 29 R 5 R BT N IR E o B, A TE R RS R M A — N R AEAL
PR AT R B RGP, & S8 SRR ZE M E M, (B2 M R B HIE R
WA, & HSEMARG A, A RALA LA . PR 5 AN [R5 FH A0sons 226 e 1t
AT A LB A A A, DRI A PR — S0 1R 5 1 5 1) 7 V0 02 A A AR AR 2 T 4

B VPN AT & — A R R 2 TR AT BB R, Perry AT Wolf [105]14#3i& T —Ff
A M RO ) i, RN B I — AN AR, SR e AR A R A B, IX
FERUERAE T M st AT L e I BE T B AR, i TR — M B X EE B
BN EE LA — ot T P e 1t — S B MR BER /IO . SEBr b, KRR R A
TEAER) o 5 AR ZEAITAS W I8 4R B3 25 UL ECARA TR B, FSE = A s B A
% B AR R B 28R, 1t A B AR TE S AEMIT R B . X T —F i
TR o

2.3 KBTI RH B

ATTREIR T SRS A S P B RS BEAT X R0 3 SR R B Jm itk . e FF AR AR Bl ok —
Pr AT G R, BB T IR B AR 41 PR XS S e JE A . A e AR
s, AR FRVE A i (software qualities) , 7E K2 A TREM 2R 4%
W E] (FIN[58]) o Bass % N[9KIEE T 5 BAF LA S I T

2.3.1 fft (Performance)

RAETHE T W 4% () S FH R XUk 1 3 2 R IR — SR DRA A A BT P ml it 58 1 2 e
(user-perceived performance) FIMZEECE (network efficiency) Kt — ket E. H
T B DR 5 Wi 23X LA T (PR, R A (1) 2 A R RE A e — A kT 0 285 1 . HH 3518
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[ I o

—ANEET R A N PR BE S HORT I TR, SRR PTIE R A A, R A
LRI ZEM, e R BRI SE . A bt, DA IR T S BTN
SRS A A B, WER N AT T 28 T R A, JFHARS B RAEHE, M4
BRI G Bl N A B3 B [FREH, — N o BB AT BRI SC VR R
Blhn, FEHE N AR B (12 RAH T SAA f gD+ 5k A 2B ACH.. &,
TEVRHER B ST A, AT HL R PR AR AN AT RELE AN LAE SEELE A, e BB T 2
Ky P PR U I TR B PR

2.3.1.1 P45 6% (Network Performance)

W9 28 VR BE X AN B 1 T BOH SRl (5 1 3L fm vk . Zoml 7 (throughput) 25 E (HEE
F5 0 £ e B A5 080 A MMM, 7126 (overhead) T4 AWIGH R E
(initial setup) HF A BRERAS B IR, XM A B TR e 2 A8 B AL =W E
B OB IERSS . % (bandwidth) S&7E— MR IR Bl RSt
. A/Hir % (usable bandwidth) J&$& N FH SEFR AT FH AR 43415 B8

AR X6 T O 285 414 B (1) 5 Wi 2 3 sk 5% ) A FH P s A 1) 28 L 1 v RN 50 7o 35 (ks B ke s
LR — Rk N a2 Cstrongly typed) A2 H B XS, ST —ANE Stk 2 a4
AN N R SR RCR, HESAEER T R HIR L L i (negotiated
interfaces) N SHOL L WM. [, —Framid 2 A2 42 )i Ak g oK B s
TEIRAS, e EFRE NS BN b S BAAGNE .

2.3.1.2 [/ A B2 B¢ (User-perceived Performance)

P AT 82 0 e 5 4 PR RE I DX 0 A, —ANBIE I M B AR i T T — AN 1 I 1)
F Pk B, AR NS )5 B R R . 7 n] o 82 1 fe 1) 3= 25
T B & S IR FN 5E B TR]

ZEIR (latency) JE 8 MR AU 3K 2045 20 56— NV 45 78 Z A RFEE I [A] . ZEIR 25k
AEAE LT 2 10 R A B R A R LA A e 1) SR R0 HB el & B AR (4 A B i BRI ] 5
2) fEAA 2 TR S AZ B P AT (RS A 3) LEZ AR (R4 S A B s IR )5 4) 20 A Ak 2 4
MNEH I B 5) 768 H Ree 20— nT IS B2y, 58 G 1 7% A Ak 2
A H S R R ). EERE R E R, BRI TEQ) (S A (EAE FLE I M 4518 IR,
(ER DL B T i BB Re s 52 RN BE M RS I 2 i . BeAh, ANH P B 2 AN A AL &3
HEEIR, BRIAEEATRENW IFAT AL EE

SEHIT ] (completion) S 5¢ A — NN H A VEFTAE % N TR o SE RGN TRI B s TP ik
[PHEIR £ o BIAE I 58 B )R I EIR 2 TR R X I AE T, GEIRARER T — Pl A4 & A 38 E A
P B IR . N, —ANBERS AR Rl BoR— AN KT 1) Web W Y 4s, 55
R TR AR e 2 5 A Bon B A 1H) Web DS AR AH L, SPRALLAS 2 1O - o] e 22 VERE,
R P 08 EL A AH [ 1 9 4% 1 e

FEPREERR], XIERSATIA R S A K e B R EIER, K2R
SR BN, WEREVEAE A D IR e 4 2 W, R () B AT RAE, I T — B
P R A6 BE 8 77 A8 BN BCR N G it o X0 T8 B N 285 36 88 L gm s B ke 1, X 33
SRR e BN 1] o RTT, SR s i 2 A0 N P s AR el R vp EL—F RIS Con-the-fly) 77
ACRPATI, FERFE Z BT AT KT R 2 P AN S AR o A X LS A At A2 AR P
MEMT, FRRRE AN ENTE B OGO EIR (a0, Web JIBEAR) i B OGOy 5E Al 1] (43
a1, Web J€H) [y
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2.3.1.3 Pj£53¢% (Network Efficiency)

R FET WL N — DA IR EIE S AN HIE RS T8 AN R 45 M 3R A5
XHA ERRER T AT RN ], e R 28 MRS IR LEAE nl BER TS 00 T, HERS
AT ARG X T 90 225 (10 1 P il 280 e /D RO ZRAE XS o R LI S S A . (A7)~ b
I B EARSR I M 8 A2 B, CREBIEHE A OC ABERRERAT) B TR ok Kol 1) A BEAS 21
B LRy (B ah ) RIgD TSR i B

AR B i) RS S N ATV AT k. R XS AR SR & R L S
Xt JR PR 5 IR VF AR G o DRI XU 1) e PR A 20052 21 55 A8 B B AT DG R B A
A FERE IS AR SRS L2 DR ] AR X (LAND Ik 2 A 7E) 8k
B (WAN) Lo 2R RE|—AHL, 2 5E Internet AL, W RBIZ 05T
A5t

2.3.2 W45t (Scalability)

ARG PERIRAE A EBECE T, S8 SRR S I A A s & (AL 2 TR AS B IR g
A gE BRI DU ok e . midh AR B iRSSarmBR 2 A4 (O EEED o B
1 IR ) 45 SR A8 B ANC B AT 45 o XUAS T CATE G A o D IR AL S 43 19 B
KA RIS E, AKX LR 3R .

CIRGE Y d 3% 1> W N IR PN =<5 = P s e 1 SN E 57 (2N B i T i e 3 s B 5
. ZHZWTFRIUEZEL (guaranteed delivery) g H TR 2R mEIL (best-effort) « —/Mi
KRBT AP e P R, DL RIS 2 325 I 2 ki) (B, R 15 A] LMEAT:
HABAAT? D

2.3.3 fEj#tE (Simplicity)

T 3 ZE A XA R T T SR SR M ) R BT VR, A A TR R T e 40 TC N FH 43 B DRV RS
J5JU] Cprinciple of separation of concerns) o WIERINHESF LA 75 M AR L08R 5, IBAE
T2 Dy W B RIS . [RIRERE, TR IR OV R 29 B W ATAS OC TR AR B8 A (1) HE BRAT- 25 72 15
N Y. Bk E I (complexity) « FJELf#ME (understandability) FlH] 36 4E M
(verifiability) 48 —7& ) PR X AN K E T, ERDY IR T M4 RS hH A %)
(RO HK

ot SR 6 2% N A B PEJR ) Cprinciple of generality) 045 B T4 @ e sk, Kk e vl sb
T AR AR R Y 8 R P R R A T A R [22]

2.3.4 MBS (Modifiability)

A E R T N R A P B SO B S R . WHB R RE S gt 2B N AE |
TP RR T REACTE . ATy k. AlERIE . ATRCEMEA R I BT MR RS A
IR 1 OV 2 B A K B PE[98], B ZORAERS A TR & IR FBUE i, e/ A
OB R SRS

BT Al e 1 — N oE SFRMBILEC ] F SR IR R e, IR LE TG SR 2 Bl I 1) 5 A2 A2 Ak
AURAL AL —FF . DI IL T R I N H] b 4L r] RERS 2 DN EUL TR I, RGTA I
HEA I DGS IR R BB, — SR IH A SO0k 2 55— S I AL SE DU AE, AN
PIHpBT AL E SSHE e TP RE DI RE
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2.3.4.1 Al 4L #E (Evolvability)

BEAHEARER T — AN 2 A S I RE A8 A5 503 Ty AN 20k FLA AL A7 A A7 T s e IR R BE o 2R 1)
P AR A 30 ORI S A D5 T 28R i, DRI I S AR AnT oy i B8 R XUk T A
(R BRI, BHAUARENE 32 B XA, R KA HE T T4 (maintenance) FMY
HRZAIALE (location of application state) MIZ W . 55341 2R S8 HH K M Jay 8 e s
(partial failure) ARHLFPKE (recover from partial failure conditions) FJFHAIEIA [133] tHAE
UZ0ED S RIS

2.3.4.2 ij7 /@ (Extensibility)

ALY R SO DI RE I B — ARG I RE JI[108]. BhA R Rk R RS T RERE
YR I — DN OHEN RS, MASEWERE AL 2. SEATY BN L RE
— NIRRT 2 AR, SRR T F I SE R (event-based intergration) #1451 f
W RE TR IR ISEE

2.3.4.3 o[EHI#E (Customizability )

AL PR R TR I N — AN 2R T R AT I RE T, AR E %G R BRI R — PR
RS . — DR nEFIN, I —NE PRy xRS, A4 LFT)
HAth 2 P P= A2 5 [50].  SCRF AT e il PE 0 XUt ] B S P Ty S R ] ek, I Ak I
AN EAZ LI RS, ARV iR UANE IR IRSS, RSS2 () RS A2 e ik
B BAG. nlE RIS SRl (remote evaluation) XA& F13% 70 (code-on-
demand) AU P32 8501 — ) g 1

2.3.4.4 FJEZE# (Configurability)

AIECEMERE S rI R OG, B AT EAITEATOR, DU e IRAERIE S (post-
deployment) X F2H1F, siE X TAPFRCE MBS, KPR ERENS AT BT K R 55 B B X AL
PEoCH I R JE AR KRR 2 5 AU KRS 2 PN ] RAG0 530 D LA G AN 2 P oKl i
BB T.

2.3.4.5 A/ E/F# (Reusability)

A PR N SR A JE s W AN R 28R AL SE R RS Bl L
REMEAEABIE TG D0 N AEAB N T RS, ARt BAT ] A AR % 2
HOr] LR UL AR 2 IR RS & O T AR AE AR IR 1D A5 a4 i
A RO, 58 FIERIE g A MM R IXF AW (FEvE: BRI, smifil o0 4 )
INFI7I

2.3.5 AL (Visibility)

AN AR BB 30 3 B o) o 200 A FH P Pk 2 11, B P Aie U M) IS AR DO RE 1 77, R
T2 0 N FH R AS B AT WA o AEIXAPEF LT, AT L R R — AN A T A AN A AR 2 1]
PIAZ HEAT WA B I RE o T LR eI I DL ANk R e . X B WAL= A
W IERS R gk . I O AR (reflective monitoring) $2ERT5EME . DL /o
VP gy (i, MR ka8 B ARt 2 k. B RHEXAE (mobile agent
style) &= ] WL R] fE 2 80w 4 L i) — Nl

XA FARE “w] WrE” w4 vk Ghezzi 28 A\ [S81ME FH I VEAEAEE X 0], AbAT 1T
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YLy DA SE R IT A RE T 5 1, AR it 5 1

2.3.6 AIB MM (Portability)

UERPAFREMEAEA RIS 84T, Bt wI BB HLAI[58]. 2 P Ea AR VE S8 R X
A8 AL T 8 LG AR R AL Py ZE AR BE (K2 B K Uk, B B SN LRITEZ 2 ACEE (mobile
agent) MG DLRISSE R BEAE HIARHERS 2 10 Bt o 21K XU

2.3.7 /J$EtE (Reliability)

MO B 1 BER B, T FEVE ] AR A1 AR 4L JERGAS ol 2 Hh H BT 2 W
I, — NIRRT % B ARG RS AR o Bk XU RERS Il I LA R A3 T e -
A R BEINICAR S SEVRIERE . LSRR I B Aok i s (R

2.4 D&

ML ZE A AL 2% (1 N T A 2R, I LA SR A ] BE 18 A IR 418 3 IX L 28R 11
Bk, AERE TARSCITEE . ARFEE T RMEIENES, KRR R AR
FRITR A% BT 70 P AR P SRS ZRAE) AR BEAT LEBL AT VP4 o

B SAEANIRESR, I LU LR T 4 RN R SRR XU 2 2
JRGKES N HI P D B R (R T M 28 R AR R ST 2 I, R S8 RV g . X
AT FME ARG X LE B S 1, SRS 3 Ao Ay RS BEAT DIl o
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B IT T ML EE g Kk

ARFEAE AP IMER D, L8 DL AL W0 48 1 I (10 SR XU o 22 2R XU B
FIF R0 B AR AT R BB SR R T 2RA I, R FEC - RIS g . X A0
HEZOAR P IX LB S I, SRORH b A WU 2B T PP A o

3.1 #ETEF

SR AFI H AAE D T Q03 BRIk 1A E A 41 BE A FiRp R (i AR SR ——
1A o 7 63 H A B N 2 TSR IR GE . O RGBT 11 1B R 1 B8 KUK 06 20 2 53X
SERORA 2L AR AR AR R, O TR IR B T, N A I S XS I
BRI IR Je PR B A R AT 702

3.1.1 R R RS SR BT 42K

AR PRSI B KA EE B IFA S I TN, IERAAOFE A vl e A T M 25 11
IIVAZE N e Sy A i M S S < S B SY VA RAT B <Ny 1 S = A e < 2 S W A
JSC— AR B RS o IR H FRag FiIA — A A AR PRI XA FEAS CRETIE AR L8 7 B AL SOk
CLARAE M RAED , JF B AMHESE, 45 I At XUk — B T it R e A 43 Vs in 281 31X A
R

A RS TABL SR A XA E55 5, B RIS T 9 4% 1R 8 FH AN B R T8 5 542 B
JaB T AT A G SR ) XA o T, FRARAEA XA (blackboard architectural style) [95]H1—™
W PEAN — AR XN B R EIE R AT EAE A CiRds) dipk. SRR ZEA n] LU it 4y
AT B RS EE T M I RS, RS — Ry i Jg& M 58 58 TS R A
(distribution) [#JAZ H XUk T FE T FHAE 4 (event-based integration) SRIEAN. 44
B - s s 7 Ak ). sBE G EME N, Kb, R IXFHRE XS &M et ), HiE
W e L FE 2050 2 TR HI AT B INAT AR B

3.1.2 R Fr BRI B

F 1) 73 FAU HIBERH RS BT B0 SR R PE AT 224, 12— PP VE R R RE R X%
W T A OB AR RGEW =R R . VR IEWAE 2.2 TR TR, T REA
R € S PR — P XU JEA T AL, OB IEAE T S I AR AT LR A . B Je M AT 1,
AN PP ORR A Rl e i, BT RS MR E e, SRR SR s PR AN s i
RIS 58 J PR IR g — AN [RIRE, S5 E Pt nl R 2 S 858 5 — AN E k.

SRS AT T2 RS e G TR 2 AR 2 T R AR 48, (HIRATDR TRk
AR (K1 PEAT 2 LS T BATI TS 0 B AR 2R A —— i W 2% (VR AR AR 4 (R B8 P 2
(RIS g LAt . SRR T bR e PRI, AEBRATRT LMEH]— A R GE vt IR pF Al 8 L8418
SRR R 32, VUM ol DU R KR (P e P T BRATI I AN T S B AR AT AT R ) X
OR3P AR A 2RI A e I 1, DR PR AR T A PR R AR A, T Bl 1 AT 5
VPG R KRS OBk o by LA 8 I S DP A AT TR] A9 XURS 6 AR BRI R B, o — NI
[ o

3.1.3 T[4k

F AL i PR RSN J M (1 PR AR D 00 2R = B AL T 5 R AR W T %5
SEAT TR T 51 ) 2888 S PE AR ST . B (- RoniEioEns, s (+) Rl
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B2, IS () Ko s PR BT 1) U AN e R IR AN Il
BRI AT ARG I TRIAL, (e R SERES R ] XU Pt ok (Bl 2D 1928 s
P

I3 FERARIR WAL TR A KON A XUk 1E AT 0 2R IR B IR PR (R 4R AR O R I 3R
F R XSRS EA T TR AR AR TG R RIS, XS 8] R 5IER Sl s Hh 45 38 R 25 1R 2R e vk
XIRER A ot 7 MR GRBAARD o A AT HE AR MR T 588 RS (R 338 A1 2R IR
KRB

3.2 H#ER K FE (Data-flow Styles)
F3-1: VPANEE T 19 4% 1) R IEAA 28 405 1) S it AUk

%y AR I E I G T T T O O O B Y T 1
e ;R M R Ry e B E W) B |
) T SO AR S 2 E O < SO N ¢
e | (k3 (SN R R S (£
#
(k3
i
PF + + | + | + + | +
UPF PF + ++ |+ | + ++ |+ |+

3.2.1 HFiEMiT ¥R (Pipe and Filter, PF)

FEETEA R PR XS, RN BR8N A\ s s BRI 9t 50 L A o o = 2
BRI, T8 AN B e A B ATT, DA AR S A S A A BE 58 2 i
LAENE T UAR[53]. IXFh XU B FRAVE LB B L 4% (one-way data flow network) [6]. iXH
AR LT — AN JERR 20 58 MO T HAB R I 982 (G - EARS AL IEa 7
o EATH AT B i 1 oy A L IR BbR IR 53]

Abowd 5 N[ H Z 15 75 4 A s KU 44t 7z e e iid . TG
BRI Khoros AT K AEE[ 11215245 1 — AN FH Ut XA s (1) — R A1 N H AR 54611

Garlan FI Shaw [53]4i8 T & Ak pE28 KA LA R E . 558, PF Rt
¥ RGN/ A E R IS AT MR A S (R o JLIR, PF SCHFFEH:
AT AN I DE SR AT RE R %42 (hooked) 7E—itd, HEZEEANIAVFEIRAE CIZ MfLim (v
HtE) o %=, PF REREWIRE g dedr Mg : 5 I8 88 Res e s I 2IIA 1 R 4
o Calg YR 5 T IH B YR A e S A Gk e B RS IR (TR D o ZEPY, PF AR
VF— SRR g R LTI E M (ATERUEME) , Flangnt mAPEs 4. 5, PF RASCHE
FHRPAT CH P g2 PERe

PF XU 1) i A0 4G 3l 145 T8 I 2 S BB B s a0 SR —N i s A Be s = Hb
MIE AN, WA ATHCRE P BRAT AR, SRS RVFM TR A . — AN ER kS
INEEREATACH., R S AN 0B AN S (1) 5 5 RN R R AR L = — ANl . i
IEAE SRR i) AN IS S A0 B X, IR g M BRI P T s 82 ) PR e

PF XUk — MR B T I: AF/EE — BN “HA NPT BRI, b1 g
SEREAS N I 22 DRSO ELE o > 22 B 2L s 1) X 8% 30 5 A BRI AT R 2 i
Oy 1 VN ST T L RS M s i R ke 2 T DE a4 e & (Tl
PR o XAEHITIREREE RGN DML AR B, BRI ST 5y, Bl R 4
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125 B BUE S AN I 201 o

3.2.2 Si— B ML 3 (Uniform Pipe and Filter, UPF)

g8 TEMRLIESS XS A1 PE XU FOJERI L, i T — N, RUPT A R8s 6 00 B A
FHIRNAEE 1o 3P RS (1) 5 LS HHIRAE Unix #8006 R g0rh, i g s b i B — AN
FHNEHET Cstdin) AP PR H B (stdout M1 stderr) ZH A% 1 ot id BR & 4 H]
XANE, AR R HN A SIS R i vg ds, W EOF N o X4 1 B —
ANEFRE IR U8 A o] AR (R AES5

GE RO AN ohonE s QORI 7 B O B I S A e M I T e i 3 ik
AR E B 3, XA AT RE2 AR 5 PERE

3.3 B#IK# (Replication Styles)
R 3-2: VHAGZEE T4 1 SR R0 1 A2 AR

%y Ak 7K IS I G Y v T T O R Y T
e R M R R Y e B E R B | A
Pl T S A S O 2 E O € SO N 5
BE | A (k3 PEOME MR MR M Pt
£
(k3
HE
RR ++ +
$ RR + 0+ |+ ]+

3.3.1 54|04 F (Replicated Repository, RR)

BE TS0 B A& (611 R Ge il el M 2 A RS (AR R IR S5, SR eSE Hls i ] U 1]
P Caccessibility of data) FIHRSS IR fH4E 1 (scalability of service) o IXEE7 TR S5 78 A2
T % il AT ANMER RS ) “ 2007 o FERE] T RFETE W XMS [49]3X )
AR ARG CVS[www.cyclic.com X FE I FE A F4 il R 5

RR KUk I = 200 i A T 0G5 1 7 n e 88 g, SEBIIg A1 2 1 0 el /D b B I 1 K
HEIR, A MR 55#s i BT & 26 T 1207 (intentional roaming off the network) B 32 #F
B4R ERME (disconnected operation) o fEIXHL, A LR EANHE 1), BRI RR KUk VA A G0
WI2% (network-unaware) [KJAITRERE I W] BRAE A KO IR ST I8 s, X AME: T 0 S 2BUN =2
Zeto dEd 3PS RR KUK ) 35 B0 A

3.3.2 Zf¢ (Cache, $)

S R RS I — B AR R G A A . I G K25 5, DU AT DUk Js 1 13 K
o X P 5 B i H A 98 A R B e AR e Tz i Y PRS2 P o AR S B L T e
WWWI[201H, B AEA L TERV; G PERR T . Al AT REIR Z ] (lazy replication) : 4
S — AN SR I AR SR S s I, AR S I R YE - (locality of reference) FII%HR[K]
#r P (commonality of interest) , #FA7 FH I IR I B2 A7 b DL G B . 3 ] LAFR
ATHAT E 8 & | Cactive replication) T F0 21 )18 KR A5G 3R AT 28 47 1 s 1t

MR, G247 XA 0T 2 a2 MERE G D, IR fir T S A7 1)
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ERS 2, Ry nl ok 8 A4 Re s B St E A o 51— J71Hl, G847 XU SE B Ok
BRI L, NRERHIGCERMIN A Z PG, 1w H BT R AA S5 s g ke A&
TRt DG4 ARE BE N2 A7 UG 2 5 25 - JoRAS- IS5 28 XUkS - (client- stateless-
server style) 255 Ja LA T — ik T W9 25 1) S84 XUt

3.4 }E K # (Hierarchical Styles)
% 3-3: VAL LT M 2% R EB AR RS 7 J2 A

JAK LU D I G Y T 1 Y O T 1 A
g7 R MR E Y e R E R B e
T} N A - = W2 R < S R -
e | P PE | bE M R M i3
2
Pt
HE
CS + | +
LS
LCS CS+LS - ++ |+ |+t
CSS CS - ++
C$SS CSS+$ + ]+
LC$SS | LCS+C$SS + || | + |+ |+
RS CS + + |+
RDA CS + +

3.4.1 &) -fk%4%% (Client-Server, CS)

25 ) - IR 55 2% XK AT L D0 245 (18 N FH R A XA eh s B L o IR S5 s A3 T — 4k
55 IR X EE e 25 B K o 28 P i Al I — MBS SR R IE B IR S5 4, A AT
ARG RS AS T LR AR AN E K, AT PLAAAT I ANE SR I i B K 32 [7] 2 7 g .- Sinha
[123]F1 Umar [1311%6 2 P& -k 548 Rt AT T A

Andrews [6 X FERIR R P -k GS A AR — DR — MR R — A RSS2
AN SONRERE o B i R ARV SR Ak A R S5 A R N o I, % iy ] AR B T A R IS T
NGB ARE ISR HRNE R IRS e A . 51— J7 1, MRS ER SR aE Kk, Jfx
T SRAEH RNV o g 25 2800 2 — AN KA R ERE, I B8 2% it igs .

Or B RVE RUEAER - IR S 2R LR Ja I IR . DhREIIE 24 7y s s A IR 5 2 4, AN
M At . XM BT R R AGE 2R A M P Gyt BER D SHED
Dife 215 im A . R DA R AR, KR B SRV RIS B (R 41 ph 7 e 3E 4k

75 IR S5 S R EAS I 2T AN BRI RS el 125 1 S 2 A MR 55 s LA 22 TR) Kl 9
X H S IE A S A ALk 4 57, il anic AR FE A (remote procedure call) [23]
By T Ay R R4 (message-oriented middleware) [131].
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3.4.2 ¥ EZA% (Layered System, LS) FI4E-Z-fR%3 (Layered-
Client-Server, LCS)

M ERGERIEZUCRAZN), f—Zh e FRERAE RS, JF AT
R RS [53] RE T ERGEAE R Al R, HaE AR T R
RPN R T 5% -GS 28 RS AH S s TR J2- 0 - 552 AUk

53 )2 RS I AH AR AN 2 2 AN T E B N S, b TSR R RRR S, T
UGS T TR AT . B RS FE 2 S A P AR BE, lhn TCP/IP i
OSI PhisA%[138], LAAAERE 1P . 43 )2 BRI 25 Sk S e AT T I 17 A B 1) A A e
IR, BHE T APl g2t Re[32].

9 228 - HR S s RS E 25 7 - 25 s XU IR St s i TAREE. Cproxy ) 2441 R 5
(gateway) A, —MREAMAEA— AR A AL RS 2%  (a shared
server) , ‘EACHE SKIFIAT T RER ALK L e g g5 Ak . — DN MORAAFAE R S i B A
ARG & — AN IE R PRS2, (HA2 s Be Bl R T T Re I 5 ¥ b T B “W
2" Cinner- layer) 4548, XELEAMPA RN TIRZANE, FRN RS g
B A RN 2 A RS B IXFE I DI RE

FET o3 |2 -5 - IR G o K R A A B R G SCRR[ 13 1] R A2 . B EE £
JEBR

LCS AU 1] DUE R 8 U 0 A 2U R G b 8 BEAR TR I — R 7 56, 7EXFER R S
T RITA RSS2 1 5e 3 s BRI S B . MR, MRS AL Z A2 R, X FEAR L
AR /DB FH B AR S5 0] LU A ) AR AL BE, T AN & 3% i AN R i 2 AR AL PR 6]

3.4.3 B -BIRE-RE% (Client-Stateless-Server, CSS)

B TR - 55 s WA 1 25 - R 55 2 ARG, IF HLES I T8N 2T A8 o5 A 4L pF
L EASCVFAT R UWPIRES (session state) o M) i 52 3l 55 s X BE 105 SR e 20000 55 BRAR IR SR
P e i A B U2 ANRER AR DRAFAE AR 55 4% LI B R 3C Ceontext) , S URIREaiifRAT
FER ) i o

B GE T ] WA TEEVERT Al 3 AN SR R . ] IR AR S D AR
GEFR AL D TR SR M A iR TN 2 2 U SR IO o T SR R O S R IR B A K
it 7 AR B T S AR 55 (1330 R 1R P 58 2 R R AN e DR A7 22 AN TSR TR AR
A&, SOVRIRSS S AR I Bt O kB R A I S

B -TORAS- M 55 A WS R s = DX R BRATIAS BEREARZS Bl ORA7AE e 55 s L3 |
I, AN RSTESR P AOR I E R A (REXACELIITED AT RES BRI L

ou
He o

3.4.4 B -B-TRE-RE R (Client-Cache-Stateless-Server, C$SS)

-G A TOR AR5 25 G U T 28 7 - JE R A - 55 25 KUk RN G2 A2 XK Gl s In 22
AT o —DERAFAEE ) b MR S5 28 Z (B v — NP RBTEsRimmi N gee (anile
MW N R TTAF)D B, Domg AR JE A RE R, an R Z0s K K 2k 554, 7931
Ry i S 7] B A7 T O IR N AT R o A R0 AR FH 1 KUK P SE2 491 2R 46 42 Sun TR G828 7] 11
NFS[115].

ISINGAFAAF AL S, EATTHA W] R B R — 282 1, N4 my RO A 2 ]
WA RE .
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3.4.5 H B-B P -BE-TRE-RE2: (Layered-Client-Cache-Stateless-
Server, LC$SS)

T3R5 ) -G AT TORAS- M 55 s RS B L 78 IARER R B SC AL, k7K T 0 =207 -k
5525 PR R P - AE-TOARAS- IR 5528 WA o AT JXURS (R4 R 42 42 Internet 3044 R4E
(DNS) &

LCS$SS XUtk I iRk 15 LCS MRS AT CSSS KUK (R s Rk pi B 450 AR, 1BV Rk
IIANEERE CS MM IRk TSP, DA I R Dok B AR R ARG 1, B2 LA e AN ]
BN .

3.4.6 415 (Remote Session, RS)

RS 1l MUK A2 25 1 - JIR 55 i RS [ — B A4k, ek & P o 2 g AR 25 4 404
(52 e S ML ERCE A AT ] R e KA. RN P e IR S5 A BB — A2l R
Jo RSS2 — R ARG, BaiB A, NAR S SRR 2% Lo X R XU
WAELL N a i AREAEH — AN )% P o (generic client) (4401 TELNET[106])
Bl T L AN 2 a1 (B0 FTP [107]) K5 i) FE AR 45 -

RS TE WA AL R e IR S5 B I N s AR D Re AT e s, ik
T CERE IR i A — B 8 RS H R T RS B RS BN, ERE
PR B BT EAERS A R ARG, BRI T RS B o ml i di itk BRoA
WS HRR 7 A J0 AN IR 25 28 1 e BORES, BRAIR T AC EL ] Lk

3.4.7 mEE3E M (Remote Data Access, RDA)

TR Bl U ) WA (131712 %0 7 - AR 55 45 RS 1) — T AR AR, R B HPIRZS 0 A £ %5 ) g A
W g5 4% Lo ) dim LL—FlbadE ks SRR — A Bl R AW (Bl SQL) i KRB M S5 4%, MR55
oA AR IR AT A &, Xl FEC D ERMEER S ) i RE A4 R
e EREATHE DA (BIINRER) BB REUCRIET R B0 B0 i 20 T fif R 55 1R AR
Paairty, DA O iz g 1 it .

T REHCHE V5 o) WA (P R AE . — A BRI B SR RE S A1 I 55 A it i 22 DAY 7 08
Wb, AT ZOE I P g AR g B R A, ITEGE TR0 TR A P be i i) ik
WE, MNIMEGE 7] Wk IXAh RS ISR UL 25 )7 i 205 IR 55 4 S5 MM A0 B At AT [ P
PEPEBA S (s DR vty 5 iy FLAEAR S5 s L ORAF DT B R 30, B T I 4k
I B b o P BRI AL T R AR AR S THUR . R RS AT 255 HL
Wl B, ZRARAD) SRABIE PTAEPER A, (HZ AR 21N 7 R 2 RIS H (T4 .

3.5 508N # (Mobile Code Styles)

B s AR XS AT FHES 8P (mobility) Kah2A AR AE AL B R 5 B P sligh 3 H i
Z AR B . Fuggetta 5 AN [S0]4s (IR A i iX Lo XU o 4 T B AN F A R, A7
ZAREEIN T — Ml i fh % Csite abstraction) , 1F A Eahld & 11— 0. A7 &
(location) MEXIIGIN, AHAFAER VI JZ R0 A4 22 18] R A8 BB AT ZE R 1A 7RI e
R, M5 AFHE TS IEAE A B AR Lhie i, s W] — A B A A 2 1A A H TN
[P ESAS A K o AT LA ZBEAS T o 3l oA A A B, — AN T ASGE 2 1
(proximity) FI'EMAZH W E, WA TS NI SRR A ol e 22 1 PR .

TET A RS SACHES RUAS H, — AN Bl A B aS Hh e 45 o — AN . O T e — M e
PIAT N R T B P, Fuggetta 55 N[S01fHH T —Fh 47 ik AR ) (code's size)
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YRR — AR A, SR IR IR H A% b BT a8 IR o A R A SRR AR 2R 1 5 SCHIERR
THAEICR, A NI RO B 2 AW BERT .
R 3-4: PPALEET S DB G R SR S AU AR

AR Ak 7K S E I G Y 7 I Y T T A B B R
g R MRy R E R B E
) T S AR S - W D A G S V£
A | (i L1 SN SO O O 6 i
e
8
HE
VM +
REV CS+VM + |+
COD CS+VM + | + | + +
LCODC| LC$SS+ - | A A | |+ + £ | + |+
$SS COD
MA REV+COD + | ++ + ++ |+ |+ - +

3.5.1 [IBRIML (Virtual Machine, VM)

JI A % s A XS IR P CERRRERS ) WU [53]. AR 2420 L EE AP 7 Aok BT,
T IE T R AE— AN R T AR SRR O R R B2 A AT, T IX IE S MU LR
JIrde i) o MEFUNLRAE A B FFAS R I T W2 11 XU, (H2 Bl 7R % -85 48 AU (REV
M COD M%) 5 —AAMgEGAE i .

RE UM Bl FHAERIASTE S 5128, AFE 1R Perl[ 13413 K 1¥ 18 FH 1 5 F114 PostScript[2]
AW SR EAESAHCIIE T o BN R E 2 b2 e — M e 6 B s T4
(instruction) FISLIL (implementation) (R MATE) , FHFHAFR Y RMEARSEE S . KO
DL a7 B b T8 ok A A AR R T A T AT AR 2t A 1, DRI RAR T ol k. [ 175
BN RIS (evaluation environment) FEATEBE, B FRACT W75k, (HAE— L85 AL R AT LL
T AL i & ThfE (static functionality) 75 2 #M2,

3.5.2 mEK{E (Remote Evaluation, REV)

TR SRAE XS [SOTAUR T2 7 - W 55 i KUK RREAUML AR, N30 i 2L A 2002 3
RAT AR SS, AHEDIAT AR 55 i @ (B8 (CPU Y] Bdladi <555 ) , IX2ETi
(/3 VA Rt e /3T P I PR R % £ U O E AR o SR A E @ w42 p e Dl w9 g 4
Fraw L, R S5as L AEAE A T Y B SR IAT AN, SRS AT 45 RPIE % 7 oo IX izt
RESRAA MRS AR BORE ZER AT AU AL AE P2 DRI 3R BT b, IXHEER TR IEAE A AT 1)
RSN, E AN R B R R 55 s 1) HAl 25 i o

TERESRAE XA FO L R A BENS 8 IR S5 d AP IR SS, S ESs5 1 Wl JRE A R v g o 12k
A RENS S BNV IE WY 1Rk 554 A RIS (it AN 25 )7 i e HH — R A7 AL R AR A (14
F) N, R AR (FEE: Bl R, EEAE B R %54 =
AT, JFERERIRIED 5 il AR B BRI, BRI T R, (AR LR R RTE
S AR A IR R 55 ae hREAT BIAMaE o IR PERRAR T, (EE w] DU AR 55 S 0 AT A B 1)
B CRig KRNI, BB R IR N R ORI R B A TS ) bl (H2




B3 LT MGRA R 31

BB G o B S SR A FEVEAT MR . AR, BORIRRE, TR e A0S
AR T A EARHEAC B A ), DRI ) PR . I RIR S5 @8 VAR AT 2 i, k= ] Wk 3
SIS 1 0 2 1

3.5.3 #EHE (Code on Demand, COD)

FEF AR XS [S0T R, — AN S A S v 07 1) — 2L B8, AHANJHIE Qo] AL BEE
e & A RE R S5 s OB Ay Ab B BT IR AR I K, FBOX e, SRR A
AT X LA

LA RS UL BERE O S EE 1% am N N Be,  BGE T nly Ay
PR L AR RENS (S BV EE N T8 P i 3R, R AEA L S HY P A B AN 2 il i e e
ACEIN, BEMSASRELF I R S PEREMRCR . TR B BRI, AR TR
(HAE L2500 1 n] LU Fi AL i (15 ) S DO REAS B2 o i TR SS9 AR 4y 13 ) b
CH UK T FEAR 25 S (R0 5 AT e 7R 55 & (Al 4 tE . ARIERESRAE AU —FE, K
RIFRAIZ H 1Bk 55 4% A B AR T AN Bl B Bt DLk T Lk o 2R % )™ i JE (s AR Ak
G, WA WLk T B R 10 E 1A

3.5.4 H R-HERE-B - -BHE-TRA-RS 2 (Layered-Code-on-Demand-
Client-Cache-Stateless-Server, LCODC$SS)

YRR —Se B ] B AP, 2 R TR ACAS XU S In 21 _E T ek i) 4 2% P -2%
FE-TORAS-MR S5 K b o UM B EA T S — Mo, BRI IFA ST
LCS$SS XA I fi o 1% XA 1) — M5l - 72 HotJava Web 31| Y #%[java.sun.com], ‘& o1 applet
FE Y A A R EAR (typed media) K F 4,

LCODCSSS XUk HIDL s Ak 55 1E 2% COD KUA% AT LC$SS MM I REAIER £LH 4L 3R]
Kt — 2018 COD RUig AT HAD CS KA A&, ALIX AN & IF R R AT I nl ge 4
PAN

=1 o

3.5.5 B3{LHE (Mobile Agent, MA)

RSN [50]H, — Do ArE, HERIRE. LS. AT ES
i (KA A B B RER, i o XS T DL AR ORIUR T3 R SRAE RS A% T A R XA, [A]
ARSI [R] IS LUK PRy A o

o BN AQT XU B BRIS L8 L 22 75 REV XU FIT COD UM Hh HiR o PRI iR 22000 it e X
TIEBAEMIN s =, HATERMRTENE (dynamism) o 45— FARSEHER o
Bh 25— A, DU TE N A E Ay BELAC PR N — 2 Bdle 2 () R Y, RN &mT DAAE
— TR A AL B B g (R B SEAHE Rg b Bsg) o BAh, BROANH
RS EERHAGEAE L — AL, BT LA T a5 2 F) vl SE 4 il A

3.6 KX M#s (Peer-to-Peer Styles)
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K 3-5: VPPALIE T R LR RHHEAR 2R SR RN XA

RS Ak 7k N G Y O Y 1 O Y1 O T 1 1 B 1
oo E MR Ry e R E W B
Cl} i R AR N 1 e D A E N SO /= R
BE | B P (G S SO O P
£
P
AE
EBI + | - | £ | + | + + |+
C2 EBI+LCS - + + | |+ + | ++ | £ + | *
DO CS+CS - + + |+ + | +
BDO DO+LCS - - + | + + | | - +

3.6.1 ETHMHER (Event-based Integration, EBI)

FEF A IS RS BB AR AE R U A (Gimplicit invocation) WU ELE S R4 (event
system) Ui, Gl FRZE T IERAS B L FRIA (identity on the connector interface) ]
B, BT A2 MRS RIS A E R o — AN E, AN ReS KA
(B8] —AEE A H . ARG, R HARAL R R T L2
RPN, RGP CE M (53] XS ] 16135 :  Smalltalk-80 H [
MVC J51[72], LLARARZ 8T TR B AR L], 045 Field [113]. SoftBench[29]F1
Polylith[110].

AT I FAF R A A Sy ORI e o sl A FH a8 FH 1 S R
BUE CRTE D« RVFALE B A s sem AR 8 1 CRrdife ey, RT3
SR RAE A Ty ek wTE PRI T A SR AL T oA ISR . R TE R RS R g
FE, BArbie gD F—X— “BEANKT FESZRAIERN . KZHEBI &
gt WA Cexplicit invocation) 75 AZ B —Fi kb w230 [53]. %3 b Zcdis I A0 <2 AT,
AN A SR RC I N H,  EBL IRt B £ 421 AAC B (polling interactions) [ 21,
REfE 4 M R

EBI REMIEATE A H — AN HAF R LA, I AL o 3X AN S 2 e AT T i %
P 48R, XS RIS S A A . HHaE g g | A AR A BRI T 3 =R A
P LRI I 2% 2R G0 H IR B R A o S5 77 T P P AR 2 ) A 3K 6 ) 0 3 ok DA 5 i
PEARY, 5 2 RGN AR ek LAk 3

EBI RGM oy — Ak g MELLHORE— BV E o A A RE R Y. (k= ] BRI
HARE AN FEAIE A AT R BE AR [53], 0 A A SR MR i vh 5

3.6.2C2

C2 BER KAS (1281 H B S AR I E ], I Ll n i )i Z 577 (substrate
independence) , SRR RGN G o IR I T FAE 152 RS R 2 -5 7 -
5 WA A G oRIR BXEE H bR Se Al B IERE, Skl B BARE, XA
Pz 1A AR B ME— 7 20 XN 70 RO I AA R & IRS51ERTT LA 288D , JFH S
JRZSEIL T F#G OARFNEMTH T , AISGE 7RFFIEDN RGERES], kAR
EBI (K25 Ao
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T EDENS AL PRSI A 15 o C2 FFANKIHETE S Bz A 35 A4 A0 EABR il -
ARG VIRES delta AR B AN ERENPIRES KRB ORI REN . DA
BRI M AR B AR g, SIAXTHEN R uE,
Y7 EBL ARG v AgvE AL, Rt s 1 rT e A AT . A T AR ) I EL R
R B e T AR S T LA R > S 8 il e T 52 S50 ) AT P )

3.6.3 # i x1% (Distributed Objects, DO)

AT B KSR R G LN B AT A AR & e — XSt — Ak, A
SARBEIRE T LR IR S Bl . BRAREAE I — ARG B AR B R . LKA al g
FAAE I TIERE, X BB RATS SR PRI R R R o [31]. T8, PR
PESK TP A RIS, 258 R 32 2RI 1. o B B SO SRS RO ME— ik 72
RZS G A RIS w5 1) B R AR TR B ] XA B RANE T — A RAF
E S, AER SRR SEURTE PR E IR FFRAAT IR, AT ERAERT RIS, 3X
FEMOSGE T T REAL

A AT DU AT REQ AR B 2 B . IXSE AR AR [ ] LU Y Ao 5 2
FERAE, DAESRAE. —AARSCIRIN R BERAR 18I Caction) [31]. AR FXF5
1), ARG AT RECR KR s it 52 A MY, B AR Z AR Ak LR R G0 3 (1 B )
M (BRZ D .

MR N T HIARNGAZE, ERAFIIE YN R AR SRR IR
AZI, e Z0R P AT 2GR B AR SAAE R [53]. IR T BT — el e i ok A
WY RGMPRES, DL - BT R A SO R RGO R RS WA EL, W5
A HE BRI GHIRE FE31]

AT A B ARG HIOK B I IEAE A B Bcd DAL KU H AN SRR . AR
([T =1 e 2 E SN  Eoeie N T N PSP 7o i SRR 2 22 ) d

3.6.4 BB AR NS (Brokered Distributed Objects, BDO)

N T BEARKT SRR 52, AR A 2T 5 28 G o A FH — ki 5 22 oo i) XU
(intermediary styles) >KHHIEIE o X AR T-FAF A O XE FIPE AR K2 7/ IR 55 2%
(brokered client/server) XA%[28]. #ARHL )73 A7 XX Z I GIN T A FRfEAT A AF—ILH
(RS R A Al 20 1 25 P s i Sk Hh AN FH I IR G5 4 PR AT A — > BRI a2 11 SR R0 5
(R E PR, XA E A ROR B % P . UV B0 1 T B VR AT BEf b, (A
AN A T2 EE SR AAN R 28 A2 B, 3K BRAIG T 2 A ] P ml e ¢ P e
B ARBE 3 A X B R 48 H A2 2P MR AER a8 . OMG[971Pr I & 11 CORBA 4TV A%
R ISO/IEC [66]7T I K I FF I8 An AR BE CODP) 1) [ Brbrifk .

R A GG T AR Z 2088, AR5 R 22 B A R 565 T D0 245 (1) 48 A AU AH LE
TXAE— B A BE RS FRAIL (A SR 2D, AT B S B Al P04 176 DIk g5 (4 i
PRE#) B N, XN, SRR 2 A8 B AR I AN AR AT O .

3.7 R

BTl AR NS HHESEAE LA E 2 BT PHR e AT LR . A FE5) 1M (wide-area
network) P AT, X WA 4 (R A A B A e 7 R i N AR e] P . 3 AR KUk X T
ZR e R RE . OCHER T AT SO B R G T 2% (1 BT I PERE 2D K %)
SRR, FATIAF AT RE 38 % 5 INIE & N I A E vt 2RI, T P #6050 207
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%, XEAAEE LRI,

S AR R I L (R AR R 0l D o3 A SOB AR (1w SR B S K B, I ARGEAE
RIS ADRL L R R, B2 TE NI IR M AR 200 R it A 2 A7 A 1 HLAn 2R
AR T B IAS L, ETEARLIE A WS IRAS AN TG Y o [RIREI, A SRS 2 ) g i SR (14 Wi
FTRRATEGAT, A ZGA NG RS IIEIR, 1AM RAE T AL o KRR SEAL 1 DX ]
FFEAT BN 73IEr, REAEXS T ARl WU (108 s AR i AR . B 5 1A
Jri R E NS T 0 — A S AT A ] R R 2 SRR R I LA o o ] R 1 451
o OB RBEE R, mAE B R mRERIRS. DR A2

FA R TR E TR . AR L0 T, DU AN JE MR R UKL
REREOTT D, 1] BEAR AN TS0 UEYE, SEHOR EATT RS MR AE ] S BRSBTS S 4. JETL
FERS TS LA T E LA R T B E g AQ O S T e PR KU T 5 . AR, R M IR 2l
G N RPN AR T BB 2 A M, RO IEAEEX A 70 8 FHpk AL, L
T AAFAE WA A 2 R PR XU o — ik 7 e AR 0 K P B FR R IR K R
WA RS

g, XA A 728, AT Al e pRIX L8 JR BR X SE Rt — 25 1K) 70 FOR A
WV PR S S

3.8 XTI E

3.8.1 ZH RS AR ) 73 2RT5 ¥

5 A 5 AR SR IO U I A8 KU FI QA e B 5. Carchitecture-level patterns) 1)
PR

Shaw [117]Hi8 T — S84 Ky XK, 5K Garlan Fil Shaw[ 536X 46 XUA& FEAT T 97 .

Shaw I Clements[ 12212t T XL XA AT 702, Bass 5 N[9JHE 7ARAIH TAE, Hffd
T L3I AE (control and data issues) ARKRHMIN — 4T RASALI 20 2R500E, F2 LA
TRIShEESEM I A2 A8 XS R A PR A A A By s e M = Il A%
Byl BT iEat RECRUATIERAE ;. BRI A2 B AR AR R L S 4
KA AHAAE BT o X P43 2RI 2 H S AR TR XU AL, 1A 235 Wi KA 10647 B
vagith 4l ER “arRiEl” , A FIENEITHES.

HARTAR M, Shaw Fl Clements[122]11 53 28 I35 A7 4 B AR A 1 BT E IR At — b
FBIT7, AT WA DO T 5 vh AT VP AL o [l 2 s B 1 H B AN 2 i — i AR ik
PITEAR bl AR RS, CLXFh 7 2R MU AL, FEA RIS B st 4k
BIFFAABATT I FF EE 28R XA o B VR T XK 2 TR) PR A 5 DX S RN 2 WL B A IR B i P 1)
HoAd )8, I HAB T XS 2 [ RRYE R R 32Uk, B IR B A 5 BCE AT A R ik ) B
R E, BIanE TN . Bn, EJoikRIA B XS Re % il G R el G 2 )G
RIZAR

Buschmann 1 Meunier[27]##ii8 T —FRABII R FVRLE . DhRE. 450 USRS
739575 % (classification scheme) . ARG KR E (granularity of abstraction) Kf % = ki 43
K =AM BERIRESE Carchitectural frameworks( | F T 2EM) AR  BEib i (design
patterns) F1>J B HVE CGidioms) o AATT IR 73 M HRe () — L6 i) {055 A ST i e 1) I s AH [, 41
U433 IV AN S 3N JE P I 45 M JRU) - Cstructural principles) , {HJEAUAFE & T PRI 5L
FITA (R) 28 6 XK o A AT TR 2028 ) ok XAk Buschmann 25 A [2813E4T T A4 K4 R, Jafiin
XA SR T 219 2 IR, DL ST S A B S &

Zimmer[ 13748 F— AN LA 02 TR R O RO FEAR I IR, SRA A st iial, X Alifq
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B Gamma 55 A[S1110 H e OB i 4 A by . SR8m0, e RIRA0FA2 2E
PR, 7 AU A ML IR A R G R, AN A Je k.

3.8.2 A AR A MG AETEH

Andrews[6] 12 T /A sWFE PP I R (processes in a distributed program ) Ui{n] & iz 74
SMEBRIATZ H o e X T IH T AT, — Do mARP &Mt i Gt
OB, RS R XTEER (peers) ) o AT H.YuH (interaction paradigms) . LA AZIHAE A
o AT HHRER T AR KAE Th SIEAE A S T 1. AR Tl ok s CEE A Ik
28) MR B . B -RS A OBk (heartbeat) Al £RIN/[EIY. (probe/echo)
I bridfkid (token passing) « Hifilfiluds#s (replicated server) . LA A{T5510 (bag
of tasks) &l TN (replicated worker) o #RIM, fBMAERAMTS B HAER Z AN FE M
RORIFATIIR, T AN A2 180 FH 0 38T I 28 110 B8 A0 XUk

Sullivan F1 Notkin[ 1261#2 it T — A5 T B R AR 2, FF HLAGER T 35BS H i)
NH, VASGERA T BELR T3 e P 5T (evolution quality) . Barrett 55 A [8]ill i @i —
AHRAT LA IHERY, SR G A L RS A7 S L HESE,  $R4E 7O I T AR AR Lol
117 . Rosenblum Il Wolf[ 1142 T — N T Internet MU 1) S48 F0 0 W vHAESL . BT
X EH e 5 EBI KUK VORI KA OGS R IE T 2 (1) R g fe i v 7 .

Fuggetta 55 A\ [S0]8& 4t 700 T8 s AR Ja o i) — MR I R A R 4328 . AR FE @S AR AlAT]
W) TAEZ EIFRHT T R TGN XUk 5 ILAREE T W 25 () XU AT T LR, FFEAT
JAE B — PR HE BN B o LA 2 s

3.8.3 FPEIfF

Bernstein[22 K5 HH 1] 442 SOMALHE T ARAEGm AR B ORI 0 A X R GRS o X LB R 55
ek R, R AT T M TERAE RGNS 3 2 b R e AT R A
Z FRHIEZ . Umar[ 13178248 73T mAF) 2 1 20 4 o

KT BRI SR BT AE LAY Coff-the-shelf) H I HR AR RS A4 (1] i) 8RN 50
Di Nitto 1 Rosenblum([3814#i& T X} - [A] £ F1 T LA A; (predefined components) 145 H]
W] s EAE T R I R G EER, LR, 6 TR 5 A (R e £ dafry B A1) 16k rh ()£
[F)i$E. Dashofy %5 A[35]i518 T LL C2 JXUAE A AT H Hh Al

Garlan 56 A\ [561F5 H T AEIUS AL AFrp i — S8 200 15, Ky 1 O0ER = e QU T 484
BT Aesop TR [541M R H H 7 RGUINAA AR 1 1) /o Adu AT T v i85 43 2 R RE A% 3t J 244
ANVEEE DY B 5. 2R %E (nature of components) « %28 K FE (nature of
connectors) « 4RAEIHI45H) (global architectural structure) « PA A RE (construction
process) o

3.9 &

AFEAE— AP IMERE T, S T AT W 45 R T R DL R XUk R A g e
FE DA 2 P R D S TR PR B X 2% (R BRAR R e SRR IS, K B - RPN e i,
AN IHEGARAE X LI Jm P, AR BE b G RS BEAT VAl AE 1 1T (1K 3-6 F11 M T 4=l
K152

B AN AR 3SR T ERAT R 5 g, HE S T ARl T 2R XA 1)y
20, TR St BT G- 28R4 (1 B v I LG 2
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% 3-6: VPSS
AHE 4k K I G Y O 7 = Y 1 O T 1 O 1 A Y R e
2SN SRR AN T N A
| Af i M M R W E M M|
RE | 9 P PRV M M M 2
5
P
AE
PF + + + | +
UPF PF - + ++ + |+ |+
RR ++ + +
$ RR + |+ |+
CS +
LS - +
LCS CS+LS - ++ ++
CSS CS - ++
CS$SS CSS+$ - + |+ |+
LC$SS | LCS+C$SS | - | £ | + |+++| ++ | ++ + +
RS CS + - + | o+ )
RDA CS + - - + -
VM + + -
REV CS+VM - + + + - -
COD CS+VM + + + + -
LCODC| LC$SS+ R e R S s + + + + | +
$SS COD
MA REV-+COD + | ++ + ++ | + + - +
EBI -- * + + + + - -
C2 EBI+LCS - + |+ o+ S o A S -
DO CS+CS - + | + + |+ } ;
BDO DO+LCS - - ++ | + + | | - +
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4T it Web 1. HESFES

AT AT T YE A BRI 5 SR — S8 [ J, 3K 28 ] RIS AE XS T Y- 9 ) S B A5 DM SGdEA T
BRI L) SO HEAT VPG R I R A TR o DO T 100 8¢ PR IR AR 2R 02 110 B2 Ay XU 1 3
AR I REFRAF IR S 7, AL AT RE T HES I TF A Bh A XU (057, IO et B
POTHEM SRR I B I ELE 3

4.1 J7 YE P 2 J ST e K

Berners-Lee[20]5 #]:  “Web [ F 2 H (& 5 /£ — P2 115 525 8] (a shared
information space) , AATTFIHLAS AT CUE R IATAE . 7 FRATHFR LEWE—F ATTHIR
TRAFFRIEARAT B G BB, LR AR K ARSI, XFEE BT
T8 A HAR N HE T, B AR 5 | AR i HAR N RAF AR L, AN BN D
DREFFILES— 3 A H R R AS o

XA RG] s B Ee P 2 o At S A, T8 Internet 3452 1R 884N DR 27 FHIEL
IRF IR RE PR U SE IR % o ARATTIAL AR 2 S PPN R ARSI 2 . ARl . RS Ss AT
BLEIR %Sz, B UABAT T T /5 2 A E R G AR SO N2 — A “ Rk o 5 S TE
WIS NIRRT 0 B A A I FE 51 R S5 TT T o s — /NI FE I R GE T 10 1 Bkt
ST NIXREEERMIE SRS — 1. — B0 XA BT DR R AT REZ & B3R A
TR A LU AN IE A B Web) I m] BE4T 88 & 1105628 .

4.1.1 &

Z: 5 a1 G B2 B IR, BIHCRH “ARTTHE” SRES 2 0 K o 3P Sl 5 Y.
FT- Web ZER IR I i B GUVEE N H IR A

TR IR FEAE R F P 2 U DR A " B ] B Al P - e 88 A0 A ) (10 42 i G20 2%
JEAE BRI, HEHACR D M RIS LA TR M, X TR E
PEPRAE ARVIAEAS BN L R ARIM G R, KRGS B e B AN o RO, — M R 4
15 1) DR 2R 0040 e (05 L, i Bl e ) e T Ak U R N5 &, B L Web 45 &
EAPREE T IR R P B R AR IR SS, AR S RIUEBEHATE M SR, SRPAT TR L
A

PRSI S, B EFEREEDREME D WP (partial availability) 2AZA 2
T T WA BXARAMETES (hypertext authoring language) WA 202 fij HLIT
RES Al LA I gmsE T B RO . L2152 HILIERL S Internet, #B IR AI1FE 7 fg LA
F OB IL O E W B ORAE AN ANIBETE D, PRI — 28 5 | S B AT O 8 1
(R0 TR AR ) IR — AR 0 v S B B B2 G . RO R SR A, 2 e
FERT 5B HFR(E BT H Z A G 1245 B9 o BRUOAY QUE 3 s AE RS BRI T K&
R TAAE, IR ST FITE R e-mail HUhEIS SR AE S WP SAER AR, IXLes5] A
H LA A 5 S VR T o

TN I ACE R &, SRR AN H bR BT B BSEE RE OASCA, BT L
WAE e AN EE, JF HBERe A F BAT 19 P 286 T 2RI A5 AT A2 B At X Af45 45 6l
OFRAE, IS PR SGE 2 RE A AT 2 N H

41.2 vy B
(A BAPEAEAT EE— DAT R G B SIS T Rl RE, I3 A A T8 S T ki
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BN CHE RS R R . B n] g dtis— N og SEH UL AL P J5 SR IR R e, IR
SRAB RIS R AL, A 2 A —FE . R ARG ER Web JRFE “ A ”
AL ST I AR PRI AE 2

4.1.3 AR B

AR (hypermedia) 72 H N H#{F S C(application control information) K& X[,
KPR BN R Rz, sEEEANE RN ER L B —)Z. A E Bk vy
TECRE M AR RIS S . T ERIXANRe I, — A B AR R g (0 H 2 8l E
e EOW R 1 E e A7 i M 72 3 LAl F b . SR, Web B2 02008 1 1 A SCRF AR 1)
B H

P Al eSS AEIR (FEIEFE—ANBERN S 30 ] HI IR 45 SR TR RIS TR] D e T8 AR A B (1)
AR 2 B RUK ) . R Web (45 RV 52 5 BB Internet 20 A1 Y, X AP AR D6 2004
W28 A2 B (FEEAR R s TP AT IR I ADD . e/ IMb

4.1.4 Internet A

Web & 5 7584 > Internet MBI A AGBLAE R S8, IX IR E 1 A TR AN AL
BOEH B EfR 701 Internet S5 A ZU0 FE AR 105 B . 5 BRSSO HE R 20
HEAE VX o232 ) R R AF i PR AR AP 2 A 0 3 38 A ) T PR 75 5K

4.1.4.1 TEERIH) AT P41

REZFBAT RGO A — NS R BN RGNS, 8
22 5R RGP SEARE S 0 E AN IEREI HARMTS), MARAE S BA R HR.
XM M RGEAE Internet EIFIRHISATING,  Jovk i 2 . okl gt 245,
KU 3R e R W] e o S AR ST A LR HNE [ 2 AR e | AT, e AT 7 2 B 2 A
I OLI AT SR BEE AR 4L 1E W18 4T CVETOI I A 8 . R R AN R 3 s Ay it 1) 5l
TRZEA L MR AT s v LA R R A 4 1 R HL T o

TCVEAE B AT AR A 1 75 KA N TP A 28R e 3 . AR & 7 s R 3 BT A IR 554 (1)
FAL AR RS 25 2 ME R RIS IE B BEAEIR T Z A RREE  “[FlIR4E
£”  (back-pointers, BI5| BRI REPRIRAT) , B —AN IR 5| H 20 S5 x0T
S BUBOGEB I NECE ELL I R W, ARTRE N — N ANEBEREE— N RR R4
FERR A HOEMME R B Rt FEC “ N HIHZE” Y nl RIS G B SRt tH S,
Ui RV 1] B2 R SR R IR 0

B TCR 2 ARSI AT Wk T — AN E R . 2NN RERE
FEATAT IS A ] BE S AFAE M ZAME T4 5. N (intermediary applications ) 41 4 [
KA NAZREMSART A N FIACH., I HLBH A8 B Je AR 6 e AN 21 2R 1) 2 4 SR 2 AN 1
I AE B 112 5 35 AR B 2B R B AR DA ATTE R, ZELALEMIME BT EZ
HI LR —SUBA AR o X EESRAX A AT BE ) VAl 5 DA UE s A4 B A R s S . SR,
PRI R DGR BRAIS 7 A i, 2849 B BROERAE I A2 8 PR TR A T 22T {5 28 (trusted data) 1)
FE e RI—ABA BRI e CRTE 2 284k

4.1.4.2 P/ g5 E

LA HLILFAB TR RGEAL IR RS I X IR AT R BURME G — L8 IH A2 S RS
NS BIIAE, MAS YT 4 Sc B R ey EDhee. A AT
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2 B N E B LS R S IR SR Thae o [RIFEH,  THINSCELRE 225 T U0, IXHE
14 B (K47 N BRSBTS 20 B (1 A T3 RN R i . SRR D — > A,
WALV 0 2y - RA— R o 10 3RARI I SORER B SR o5t DA sl L — Rl 55 ) — 110
Ji AR AT BE o

4.2 &

7 1993 K, R R CAAAGEHTFE X Web BOGER T Web 1 564 /N5 41
IR, ARG AR B X AE & ARSRES. DAT I, LR RGBS ER. 4
AN NTFFLERE LA A AT 175 1A () 138 R R A AN A IR, XA 2 44 14D 19 9% A A 45 9 it A H 5 4
PR FEIG K, — R4 BT Web £ERDIE_ERGEA WINIFTAG, HAE1R B A [
B Y T A AT AR R R RE 06 TRk vl B oA 7 =)

S A Web [ RGN TR IR E% 5%, {H Internet JF A& 35 1 X TF UG 8.0 Web 48 FH (R PLis 34 %,
FEBE R HTTP [ — SRR ) M 2 Pk, A S IR B Internet BRIl 1) A5 =, IF H- S 3%
A5 . Web N IAZ B4R IR AR A0 S T X MG Ol V& B W) I P S R BN 1Y)
TSR] (request-response pairs) T, T SG ST T8RS B 2 I A ik IEL - Cin-
line images) 1F XM T 145>, XPET AFFN A HALX (interaction profile) .
O A AEX v et . SR qr . A AL I S RS AR T E ) R R, IX A 1S
TERAF VG2 ] B e il fd o7 R AR A RIS, B g iRk e 4 S 30 7R e
BUF— 2847 I i 5 Web BRSO 7 i IRER U2 A5 o

7f Internet LFE TAEZH (IETF) WIERL T =N LAE4, b Web 1 =4 B 1 bnuE T AE:
URI. HTTP M1 HTML. X6 AR ) T 2T 5502 8 AEIUA ) 5 1] Web 2844 th gl 22 3
—HUh S BRI AE AR, I H AR AR XA 2R TP AR AR ) 8, SRS R — A bRk
FERAB LG ), XL TRATTAH R T — ANk FATT— A ige s I A2 — A Caw) =z
WA, DRI R DR D RE R 5 I AAS 20 IS L8 AdE Web BD R 2844 Jig 14 25 SR AN 1)
T A T BOR PR

4.3 #Z 5 (Approach)

HUIP) Web ZER 38 T— 2 n S2 1 J5i ). 20 &0 E . TR AT, HESZX T
BER R FNIEA S B . LR 2 T — A AR B U R SCARZE R [14] P9 A -3 1 T ) FH P
X SC[12, 13]. BAA R Web T8 A IX B2 (www-talk@info.cern.ch) H1[1]
Wig. AR, HSE b, 6T Web ZEM I SCIERGIA,  HILAE libwww CFHT25 7 i AR 25
Ui ) CERN #30U%E ) Fil Mosic (NCSA FF & I a2 7 i) IsEai, LU EATH #4E
(1) — L A [ S

— P HERE XK R B FH R s L Web ZEA TS 5 1R JEUN, IR IR 8 U 6T T Ak 1) S A 5t
NI T o WIRAESS 1 Frh e IEE, —Fh R R —d O A 2R TR 2 EINZTR,
ERET AR E . B, REIES AN D, AU AL T
HUREAS 2 1 JE PR 0 — A T 5 Web 2844 (200K

s —: £ WWW ST 5 (BT EAS S B RE AL T8 1 b 3 T Web 2244 1
TUER L E AT AR R B AR R A

N T AL S B B R, T LAFE — Bl 2R XU BN AN 0. S HE
SIHER N YU I AE A Internet AR A 73 AU BUA R o AR ERG 2w e, AR5
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PRGN 2 3 BURLE & PR 20 X%, R e 15 00 Web ZIRAHES &, TR PoBi
TR LA Web S 1 LA XU o

BB BENE ) WWW SR XURAS N SR, AT 3R A B A 3t S5 ke — > HLAX Weeb
SR RECEAT B 1) & P PR B (V7 £ ARG

DB I 2R A A 0 95, FRATTBERE X B P JE L5 B Xk XU HH A 20 OxT Web 28
FE T ACRIAE SOEEA T EE A e AFAE PP ORR IR AR i e D NE Web 15 Jm (B TH
eSOl N, EOBTI DI REAE A I, Sl EORER A MRFE M TE7R,  RES RERAAE
5o KT — N N ERIA AT 2247 e J) (cacheability) [ HTTP § I 5, XAEMUE AL
(Fro XTI, B AT B ARG, B2 ST 21 Web UK 135 1R AU
FIRITIRE, B S APENCR BT RES B 5 Web JFATI2 47 IR S ) 24

EBE=: Bk Web ZERIRSEIAENS 55 BB 1) WWW 2844 XU EA T BRI 23T »
CAASEAE B8 8 2 B U A AE I 0 5

BT I B SPR A 2 AR B B 48 XS (14 Sk 5 1. fe)a, i RMET i (R sl br it
o SCIIRAE, BT 5 1) Web 223l 1 2 5 21 5 A5 (infrastructure)  FH o [H] 444K 4
(middleware software) [{JJT A FeHH RIEAT -, EAI418 T RZH0H) Web M. IX 045
TR E#ESH Apache HTTP IR 45 #3355 H AN libwww-perl % 7 difg 22 [ 8 AL T A 0 45931 (1) B B4
5, PUAIEIL A W3C 11 libwww Fil jigsaw il H . Netscape Navigator. Lynx. MSIE X =]
WA A KHEARSEEL ) I A TR AL DO 1S 2 I (R R 50, X230 TETF v iR
— i)

JVE BIE DL — B P R IR X AN T 7 VA, HE e S Rs B UL —FP T . 24X
M7 2ORN e AR RN, 3 AR ERIAL Dy B8R RS TS INZY IR 1 %5 7 g
IS5 ity ERA ) S B0 P e SR X Ee 2 SO0 T Web BMBRAERT 520 . [RIREHE, JLAR AR
VO RS ISR LE T RE, XL DR T FRI S i B A XS G L, HE IR A 5% A
PSS, X PEERPIE S REIT R LA, DU S A 1 S W et Jm i 3R . FRA H Rt 2
BR300, BRI, SO TR A ) Web 2844 NAZ Uiz e B A, IX A5
REfS A H B kg T SO&E AT 0 I PR SOhsitE, T AS 2 B — M USRI BR T4 TAE TR 2 #I P
BAR B RS L2 o) I NG AT

4.4 &

ARFEPEH T T YER A SR, DLRAE BT AP A R LRI 7 4 9 S B A A s 1) e
BERIEREH PraE 2 (. X BSOS TR AR S St 57k, AR e
RCHE A BTN EATTREAT VAl o BRI TR A P 2R XUk R SCRTESGEAE Web ZEF4 75
Ja P BEVEREAR SRR, A KRS A D P A A, AER U YT A8 AT, XLy e I L
Wk, I HAERDRHAZ T 5 10 580 BRI AE Ca QU T Web Al B 10 AT T A5 H
ISHIE S CAANEENE Y A

N EmA AR RANRIE T O A G SR R G v AR IR (REST) ey X
B, XSO AR, FRACRIL Web Bz iz e il . REST $24t T —4 4404y
R L (E/S R 2%/S 9 IV A6l i 4 RGeS - 0 DR AN 4 G O SV €
PAR AR DA B AEIR L W ez AL daP ot B AR G i) b e LA
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F5E RRHEREHE (REST)

AREEN IR REIE T 0 A dOB B RGBT MR B VIR AL (REST) A MU,
A T 45T REST (BT LR S5 AE £ HOR SCRFX LS SN (A AR, IFR e A 15 AR ZE
R A UL REAT T X EG . REST & MES 3 T (1 JL AR 90 208 11 2R AU HH AT 2 H R
BRSNS, IR T S BUANAR, HIROE g A 1 AT 1
B PR A HE SR 2 SCREST 4R M o3, IR R AR I R AR A L e s
USSP

5.1 #&5 REST

Web ZUA T 5 (R BT SEAC SR BE,  RENS iR o th— AN H] T 28 e s 2 B2 R 4Lk
RIS RS o 2R RE D LRSI BN REA H I WA I, o285 i e B X 2e i,
ATl BEHE 0 Web LR FT R EHJm . AR5 5IERENS N F A M) 20 AR B il — FioBT
DR A 5 X XS i % B 1t s T Y BILAX Wb 24 P BUIARs AR g 1k o AT L 17 i REST 1F:
A BRI eI R, R 0E T 5T REST AYERRBEYS, a4 0K PR I8 418 REST
JRUKS R 25 PR RE 29K

511 N\ “Z” R#FF4H

TV R, NI B Bt i R T o PT RN IO e 2 PO A
BT DI —— B i, A, smi——I i ] BGs 4L i 2
), BERNRAER L A BN R G TR A b 5 RSN A BT A S — AR I R 4
R AL BRI AR, R U R A AR, IR ETINH T RER TR
s DM st S W AX 7y, I SEVERE B R GAT N i (forces) 5 ARG,
RS o 55— PP s R G PR AT G BRI AR SR 7, 10 % 00 ) i 3 R A AT R SE A
BBk . REST MG —Fhid REA R ity . BEAE B Rt ] — A2, WA R
SHG A L R X o T, B 5-1 225 -8 LA 7 SR IR T I AN L2

“ET ARG (B 5-1) UBGR AN ERARE S . NI RORE, SRR T4
AP TEBAT W I R R G XA TRAT 1A REST & £

B 5-1: “27 X%

5.1.2 B/ -R554%

ARSI B ATV S XS T AT HOR ) 3.4.1 AN RER K2 - IR S5 ds A XUtk (]
5-2) o B/-RGTAR LA J 0 SR R 20 B ORTE e SR B Y R DR E A AR X A %
FEL, JATEGE TR OB 2 A S I AT RN SRS a4, ek T RS
RrmffRadt. SR, YT Web Kiid, f i B2 IX P OGHE /U1 70 B SR VF AL LT SRt ik,
M SERF 22N 20U ) Internet AU 773K o
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Client Server
OO0
OO

Bl 5-2: %) - g5 4% A%

51.3 TRRE

AT TR R3PS B BRI — AN RS BIEA R FRTORER,
343 NI P - TORA IR 38 (CSS) KUK HRE, DRI M 2% 7 81 45 42 11y A 17 R 0 6
SR, By BRI SR T TR T 135 8., ANSREFI AT AR A 0 IR 45 28 LK B R SC, S iERAR
I B A AL 25 i

Saver

OO&
OO

Client

Bl 5-3: - JoIRE- IR 55 45 K%

AR FE T W AR AT AR A = AR JE . g TR AR P O A AR
GEAL A T IR — USRI AR UM 2 A A X R AN 2 AR B T e 2k
EIRAE T MR 133 ] K R AR e 0% T Al v D AN AE 2 AN SR 2Z TR fR
AEIRAS, M0 SR VPR 55 S A A FIGEDRE BT IR, IF Rt 2D T s, DA IR S5 2 AN il 5 22 A
TR BB A A

HRZUEHN EPFE -, TOREX AW S Bk LR, Hstad: AR
B RSEIE RAAE RS A5 R ER30d,  RIHE In 1 7E — R FITE R i IA IR R 5
(BERAZETTRSD 5 WRERPRARMZEIERE. HEAh, A5 N ADIRETRAE % ) didde B AR T 55 45%
X BN AT A R, DU IRRE K, N AL T8 22 A3 ) A (i
BN 2 AR WA A D R SO IR S .

5.1.4 &247

AT HBEE MR, BATRIN T EAEL2H, NIRRT 3.4.4 /N THEE 155 ) -5 47
TOIRZS-MR 55 a5 WUk (18] 5-4) o GRAF LB AR i 1 F A0 i e o s A SR
N AT AP I BN A G AF 1A o QRN W] A7 1K, TR % ) S Al vl LASK LU (AT R 7
SR FH A i [0 PR B8 o
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Saver

R R
o0

Client+Cache

S5-4: B )-GeAT-TORAR- M55 ds WS

ININGAF LRI GFAEAE T, AT v RESE A B A s B —2exe B, Wi i k> — R 51
ACE T GEIR IS R], SRR RR . AR GE R AT S R . AR, AHH AR 2
WHRZEA7 R T H BB 5051 SR B 3 R 2% B IR 45 9345 2 13 22 AR K, IS A A7 2 Al ]
HEPES

LA Web 42444, Wil 5-5 Bion[11], Jeilid & /-2 A7 -JORS -G S AR5 K e
e AR, 1994 4E 2 1T 1) Web ZEA4 IR 1 HEAS IR BEERE A2 T-7E Internet 1 A #i 2% SCRY
TR SR T -IRS 2T Hoo A H B AS P& T XIS A )20 Sk, (HE T
VA R B2 VBT BT B AR B0 TE . AR, Web ARH T8 — S A L% -
55 252 ZE (CERN ) libwww) SI4ES Web I 22 8] () — &b

Browsers

Internet
News

Servers/Gateways
© 1992 Tim Berners-Lee, Robert Cailliau, Jean-Francois Groff, C.E.R.N.

K 5-5: FLH WWW [f) 224 ]
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Web SEIL )T R B Ol XM R st B THESISCRIZ A8, I RIEREE IR
A B A o Y R AR SS, B an &G &l (image-maps) [Kevin Hughes R R 55 &% it JEI A
(server-side scripts) [Rob McCool]. AT LA [791FI 3L 2 A7 [ SO 2 TF & 1 X Hh [
HAFRIREST, (ESE R Tl 2 Reve n SE sl s, B 7R EX A Pt Ty . BLRJL
AINTTHEE TN 2] Web ZER) XUAS HR L1 0R, - DU F RN TE AR Web 2209 947 i I LAFE &

51.5 &—80

il REST Z&H4 AUk X ) - HLA T 190 205 10 A8 ARG O A VR 2, e st AL 2 1) 2247
—ANGE N (KE5-6) o AR O BN T I A TR BRI, AT R G4
AR T ik, R HR R WA R T S . SE S ST R AR IR R, X e T
LR, AR, AT, U SR H BRI TR, DO A T bR EAL Y
AOREAE, T ABENE AR TSR IE . REST #2 BT 4 il DA ot e 72 X0k
JE B BAR T, JFEEXT Web 10 LIS DU T Pitl, (HZ X0 280 T %8 o+ HAl e
(R AA A I FAN S SR AL o

000
o o0

Client Connedor: Q) Client+Cacte: ® ) Sewer Connector. () Server+Cache: C®
Kl 5-6: Gi—-5 " -GeA7-JOIRAS- IS5 2 A%

N T HEFE D, FEA 2N EMAGCKks FAMM1T 0. REST HPUANE 2R
ke X BUEEIR A (identification of resources) « I TR X B IR AT HIERAE. HIHIAN)
ML Cself-descriptive messages) « ELAAEA N RPIREST 1 E FEB BAA . XS0 E 5.2 fi

e

5.1.6 7 ER%A%

N T BB RS Internet MU AT SKANSRIIAT 0, BATANIN T 732 ARSELR (& 5-
7)o IEWI3.42 /N EIRIRRE, )3 R G A BRI AR RAT A (R, AT R
e “EH2” HHATELZ) » KIS TERIN)Z . ER AL R G R R
FIHESR— 2N, NEEDRGRE IR RE 705, JFHRsE TIREMALTE. AT =
KRBt B MR S5, 0BT (R R 55 o 33t B 2 o (10 5 0, T RDREANE I Sh e A2 21— Ak
R R A, TR AT RS . R TR 4 AR R A A SIS 2 A R 4% R AL B R A7
I, REGE R A
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Client Connedor: Q) Client+Cache @) SewerConnecta: () Server+Cacte: C®

K 5-7: G0 - )25 -G AT TR AR 5545 RS

NERGMNEEG AR BT BB R TR N GEIR , PR TR P R S i R
[32]0 X T NSCRREAALIRINIE T NI R G kU, AT LUl 7 o 1) )28 H L 2 247 sk
PRIPVLF AL SRR AN X — G i o FE LT A 1) 300 S L R A7 RE i 3RS 35 T Mk RE e T
[136]. XLEH ] J2 3 FuvVFFRAT 0T 5 A R S () A0 o TR A T 2 A SRS, 910 G ) K i Pl 2K
(1) I 6 22 4= TS [ 79] o

BERBLRNG ARG, RBT 5% FENEER NS (3.2.2 /M)
KA ZER B Ik . S8 REST BIAS HAERUA) IR, A B A AT B ) ROkE B2 AR S it s — A
RERE Y M AE— AN B I AR A2, L G0 38— oA R B N AE B oL R e S A
DA £ AR A 328 PR ok R opon e 1R A R A T 4 460 [26] . /E REST 1, rh (A1 41 A RS 32 5)) b e Hit
HERINEE, POy 52 AR, I H S SO b ) 20 42 o] WL

5.1.7 &L FE

AT REST U I B K H T 3.5.3 /N b R i #e AU Ut (&1 5-8) o Tl
R EIFAT applet JE R EUWAE U40ES, REST VP& i DI Re A TH . XA,
MR 2RSS B DU BE R H TRk T8 i A T R . RVFERE 2 Ja Rl feft
MR 7RG AR, AR, IXABERAR 7 A I, DRI U REST (19—l & 2
Ho

Client Connedor: Q) Client+Cache @) SewerConnecta: () Server+Cacte: C®

K] 5-8: REST X%

AR AR RE AL G . R, AEBE NS 2 AL M R GRS,
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SR M. X EWRAE S A Y AN TN R LA T LT, A&
AEN LR BIEFAL (BREZHUR) o B, iR Can—ANH 2 1 A 55 7 i A0 S R
Java applet[45], MBATZH LA (KR S5 wHe % A e A ml L I R 2 Java RIS 5% 7 i 1) 2
Ae, DMEMAERIZ R B aAb . SR, SBbREIEE, 241230985 ks nl e = BH1E#F ok 5 41
TR PEYR 1] Java applet, PAIHEXS T Web [0k UG, X 65 7 i BTS2 A S RrFE TR AR 1
— AL AR ARVFERAN T E— R 6 T SRR AT A B, (EE FRATT 77 L B,
IXLLAT h AT BeAE SE LU IR BT vh oA o

5.1.8 RIS/

REST tH—413%E £ R AEAF IR S0 I 5 SO A 2 1 J8 PRI 28 L) AL il R IR A6
WARE—/NEBRERS T N LA FE,  (EE AR & ATTAE I H 1 224 XU iR e AT TEA T HE IR
A ERATT IR B e AT 5 MBS AR BT N7 5y o ] 5-9 AR 27 3 5 i A isk (1) 38 P 44 1)
BER RS B A A IR T REST 203 KR

replicated uniform interface

on-demand - simple
, visble

K] 5-9: REST Itk Ak 1) XUk £ o

5.2 REST &

RIBTIREHA (REST) WA 2N 701 sUBBEA RGeS M L s 1 A% . REST
20 T AN SOV P BGEA AT, DMEEREE T LU R LA 51 AP, Az mmsg
T2 ERZR A0 A TR MR . REST HE T —400 T8 L Web JLRySEAli I 41
Py ERRAS AR AL A, AR T 212 1 N AT Ao

5.2.1 $#ETE (Data Elements)

FEO AT B NS 31T, BITAT (B A e e Bl i AL B A 22 v, O B i Ak
BAPFERIENR . S EARRE, A CR T FATIRZA /2 REST (K
BT X B SR B RS AR A SUB B IR IE B 2. ik T Mk
R IR A B RN E A s Be A, R AR B P2 AR
B o X 5 1R 2 SLAb IR o A XA B [6, 501N [, FEIXSepi AL, A5 m] T FLIE 42
LR “ABRAEE” (BN, TSRS AR WREIENEE) B
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BIHAR AR, ARG B B 2 LA PRSI e Hh

— A OB BEAR R G I 2B A AR = PR IE AR : 1) AR5 (1) B £ Hoox £ e it
ATRI, FrmdEBcE Kik—A e k% (a fixed-format image) ; 2) KA AT IS
BB R I N — i AR s B, 3D RIE RUR A AN — e F R A fn SR A T
B, XFERERCE BRI PR e T A O 212,

Bp— Ik T A A FLAT AR i B — B IO N AR SR ) 5 7 - IR S5 A AU [31], B AT
5 B0 () LS B O I B A T R A s ik 2 b, B Ak 7 LA gl A ) it 45
YEH B, FFHE ML 7% sl 2R, et E RS T BRCE I ThRe,  FF HROGE
A BR AR ARERTIAE T RIEH 1, X ST nl g bE ) @l 25 Mk Ioe N T T # 3 %
(mobile object) K%[50], ‘&HHL T 15 S HIBRGER, [F]H 3E v] DLk ME— (1) 2 00 5 | 2k S F et
THAR LTI, (H2, eRBRCE IR REILE 7 512 rae Bl ya 2 W, FFH T g
PN R 2 AR 67T = SR i (| WA bY@ v 2 e S L€ i o T R oY S i LR Y
T R AR M . HR, SR T B BRI i, SRR I R e 0
FH R B 25

TH ok SR AR T LS T A T R S R R AR, (L PR R i R b v AR
Julfl, REST $&fL &R A = Muk I — MR G4k, REST 4l Fl i DL—Fh i b X 58 v
PEHRR R ATHE, 2 NE — A P AR R S T 2 —AHIE RS, nf DA TRl & 1
A DAHRF AN 2. ARG IR I TR S AS HUIEFEA R IR IR (8 ARPRGE, Al
TEAF A B XD o RIBE LGSR PR AR R, 32 i R AT A (A AN [R) i X
X LEAF SR RO T 5 . nI a0 G X i i b ad sk LR 7 SRSk ik — AR
B, XANRABEH—NESIEE W RIEEE (B Java[45]) IARAERERRS X 1He 4241k
REST K345 T 2 7 - 55 28 KRS 1) 73 188 O3 R I A, AN AE IR S5 % 1 m AR 44 1 e
B ARV — AN I R B AE S, A SRR BRI IR S i AL, FF H o] CUE L T80
AET % (feature-engine) KHEf—ZIAN[HIMIThRE.

REST (Il L3 B 45 14K 5-1.
# 5-1 REST (W¥dE 0%
HaEuER AR Web 241
el NSO G| TR R ] e B H Ar
BEUARIRAT URL. URN
Rk HTML 3C#%. JPEG & F
Rk ol BRI S Jn B i 1)
B A PEEEE. alternates. vary
e ET if-modified-since. cache-control

5.2.1.1 ZEAZIREIRFF (Resources and Resource Identifiers)

REST X 115 B A% D Gt 7. AR RENE glan 4 IR SARRES A0 — DB
AR A AN SRR S (B, LS HRR D« AN AR TR
HifEs s — DR R (Flan, N 2855, #Agihvd, AT araedE o — M EIER 1
A H AR RS AR 04T G BRI E o — A BEUE B — 4 SR BB & g, A
FEAEAEATES A2 I 21 55 1 RS AR SRR IR S AR AR £
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SORGHRHI UL, TEYR R JE— AN TR AR AT 1 53 PR Mir(t), 12 PRECKS N ] £ B SR 21 S840 1)
—NSAREE RS, B IE ] BE S TN B F IR iR AT — AP ] DAk
SRR, X ARVFE— AN AT AT SEEATAE 8 5 | XA S X—MEX T Web 2
B R 2 B SCR R Gk Ui LA BA AR [61]. — L83 AE eI 4 G & m AT i 2Rk, B
TSRS N AH R E AR &, AR X Bt e AT TR AR I o A PR B 05 B 0 2 R ) 25 B
I )T A S AR o X TN TR U, ME— DA ZIUE B AS R B R S, PR XA 2 X
ISP

B,  “—REEARISCIONES Bk RIRA” 2N IHAES SR ik, 2
X SBEER P RR IR ST B R EA . EATE AN ESRA R TR, BN
Z)EATTRT B2 S BAH [ AR . 30 X )2 06 21, XA P AN TR U5l B 0% gl Sk ST A TR AN |
Ho A T REAIE R — AN AR 91 7 A2 RR AR JR G8 AR SO IR B AR TR, aX bR ]
DL “BOfthicR” o “RBRARYS 1.2.77, 80 “85F Orange LIRESLILETTRRA”

X BRI A IR —FH B 1) ST Web ZERIIAZ O DN RETS LASEI. #ot, el s TR
ZA5 HoRI %A N g Huam ok S sl s e e T BAX 43, Amse Bl s k. Hk, e
VPG BIZRIA M AEIR Z6 5 (late binding) , MM SCRFEE TR FCR T WA i . &5,
AR —MMEE G — DS A Z 5 RS I A sk ik, M4 24 0k o2
I CIUE A A BE R (BRI EE A T IEAIARIRRT) -

REST 4§ H—A> FIR AR A 7FRAR IR 2 A8 H il I B e 8 %Y. REST iE st
AT U5 ) R E B AR G 1 — AN B R 1, T2 o 0 SR JE pR 2 (membership
function) J& WU & SLIF), B AL RIS SK T TR R . Hdr A AUE (naming
authority) KA B/ FL YRR IRAT, (0135 A T RE.  Hh [RIRE iy 44 BOEEK 17 51 4
TS T SO RE (BN, B SR R R A SR

RS I SCA R G611 A — DB A e R S S iz, e MEHBEE 32
AT SR PR — 19 RSBSOS AR AR, RO IR 2578 (link server) DU T 2810 5 =X
K3 13510 PR S X H 4 e 254 JC i3 /2 Web [958 BRI 22 AN 2 280 1) 75
3K, UL REST SR T HAR I 7 S8 22 U5 1 B B R IR B e A5 S e b R (PR & AR o 1)
PEARRAT . AR AR, AR IRFF IR 5 R FF A S e e B e L, RIUEBE
BIPER B R SRR D A5 BB ahEil ke, & T I e .

5.2.1.2 ## (Representations)

REST @i LT J7 20— AN 00U EHATEIE: A — ANl SRl SR B U 1) >4 iy 1)
TR . R AR RIR . — LT — NP8, DL IX L5 1) Ak
TCHEHE . FOR AT FEAE RS A FE: SRS, SO HTTP i SEAR . SE) aliAs

H

KRB EHE . MR . DL CHBMEAALER) Wik oBds i ods k. Gl
i RIS IR B e M) o SR LLARR-EDN PE UL, o RN N T —N E X
R S5 M AE S AR o o N7 JE ] DA R I 0 456 3R e 3l A o8 e 202 (O T8RS 2
FEAR: & T I R .

FEHE e SCT A2 RN S R, B s sk B sh AR slem [ 17 o el R
RANE RIS H, DU 5 EIE 3 0% (connecting elements) [ERIAT A #ilan, wJLL
ASE P 4 A 7 R e 1 9 S P PR O SRS U A AT A

W T P I s, — MR (M2 IA 1T BER 7R IR 2 B 1 R B2 U5 1w IR S B R
PR, B FEAN FLAB TR IR O, 9 an— N2 7 v 2 ) 3R b s A BB ) 2R 0A,  slid i —
AN IR R R FE R EEIR DL R IR . B, 6 — AN TR I R A e AR R YR ) R R
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FALBIRSS A, XL EIRANE TS LUR B3R T AR o AR BRI I
ZIMESE A 2D RR AL  wT LT A A B i R SR AR AR MR e T B P I R R

R M HAAS RN — AL 48] — DRIB AR I HE A, FF iz
e MR S S ) 32 T A AR SR TR I PR ORI B o ARSI AT 2852 HOR AR B B AR BRI
TLE PR R P OREF 1, AT D BOE vl LURIN PR IR . 4l Bl g
AN AR B AR PN 2

BEARSERL B RENS ELEGE M B DA VBB R G ) SR I TERE . AERRCE
HENE TR0 I A I 2 i A6 2 Bl ) (VAT A A R > BN A HL B IR o — b KA 2
FoRs foe BB R HUE BB HT IR, SO VR IEAE BORI AR B4 B[R] I fe 9 1 4 S 2B A T 1 o dth
L, IR S EUR RS P RS LIS L A Z0AE BT AR A A 4 AR S A o A 5K
JIRCEP

flhn, BRMEAEM 2 PEREAHIRI TG 00 T, BEVSAE S SR R IN 3 o 2 HUCH HTML
SCAS 1) Web P a3 TP LR P Al e g2 P fE, 2 OIS EE A 5 H 2 1 2 S5 A 48 SO 58 4 g
WA IS 2 . WEERIZE, RARMEIAE B2 BT N AL R, Wi
BN A RST BRSBTS R B b A AT RES B R I AT g, IR A e AT B
AR LT Y Sk DX B N S A IR R AR

5.2.2 E#:38% (Connectors)

U 5-2 P S KA, REST A4 H 2 Bl AN [7] (132 45 A S RO Ul 1) BEIRAH e % B R
BRAREAN AT ERAAGR T AN HEE SR O, T SO I OGE S
I HLEEGHCBE S o 2 S BUAE S L], IS 1 A (o feg S e 132 1 AR PR A A 2L A
R R e S TR RE: R R R G A DO L — AR R 1, A4 D sk
DUBLREE R e, AN R AR5 . i AR RO I 28 T A5 2 N IERR SR B,
FTUAEZ AR Z R IC A5 6, S M eR RN RE T o

% 5-2 REST (&R 0%

R AR Internet SE4)
5 i libwww. libwww-perl
i & libwww. Apache API. NSAPI
AT W ASLEA7 . Akamai 25 17 4%
fiEthr 85 (resolver) 465 (DNS k)
%1 (tunnel) SOCKS. HTTP ##2 J5 ¥ SSL

PP REST A H ARG TR @it Jeie 2 Ara AT EA IR, REAMERARE
B T IER A P R PT 5 IAREAE R . XA ARBER SIS ThRE: 1) BT
Joits RAFE SR Z A B HPIRES s AT AR T M) BE BRI T AR T 88 1 nl fiatts 2) e e
MACH AT IHFATAE B, AL BEHLHIC T BEARAS HLHITE X 3) B ALVFR R4 s A 3
AR, X IRS AR SR, X R FTE AL 4) BRI KA
AL T RESS RO B> C A7 Wi B ) ] B PR BT £

A R AT LR, HRAE S HOR ST R 1A% 77 30 EAT A R O], I
P NZHRIE R RIS . — ARG R IG BRI SRR IRTT . Lok R IR 4L
FoAt 2 Hohma W (8o« wER B . Lok AR RIA 4. APl S:
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R kA, AR, (HRE NS ECRIL B S E00n] LUE Bt kL i . ) igid,
APEV] DAFESEAFNE S HUNME (B RIS A Bdis ) 2 aridb AT, At fe 7 X0+
KB R AT R AL PR P AR ) 4R

TN SRR R R S i AR SS 2% . P Z A X e & i ik A ak vl =Rk
RIS s IR AT ER R SKAE R S, DS A FEAR G- P b ml i i . —AN4ipFn]
R B HE % ) i AR 45 s P PP B2 48

O PP R R ARy, W UM TR T e R S5 e S I A, DUE R AT
HIAS H AT RAE R N, X FEEAT TS RE 4 CUS I SR AT Bk B . % 7 i ] AT 2247
SR G B A IR P 240, ARG T AT FH 28 A7 SRt 4 T 52 AT A6 F g Y[R AR B, IR PR R
H AT LAY/ NAS FLIHEIR o — A2 A7 05 AT F e 1R 3% 2 s (1) bk 243 1) o4 SR

FEACLEAE A e I, XK © T ZR AT (1 [ T DA S5 W) R AT 12 M 3 (1) 7% ity LA
AMNP AR g BT o LSRR A T DAAT R ok D 52 000 1) R 25 7 TR S B B« I LA ZE
L, JUHOE MR r U S ek e HE,  DME 55 K5 ) Bk, 1 ande 2 =] 1)
Intranet "' Internet MRSHEAERT A P B E KA 10 K%% . SRT, G AE A1)
Wi I3 A 565 380 A 37 SR JUAS I 22 3R A5 (R i S A TE R ) 3, S22 Ar it & S8t 4l . REST i
3% W I ZRATAT R R i 2% M A FH 9 284 3 AN ARCER AT 28] ) Jd 1k 2 D) A P-4l T AN 2R TE 18
] E 40 5 R ) ()

— N RE IR E AN AT 2247 (cacheability) ,  PRIA 8 10238 10 10 AN 2 4
E TRANRWN . FEERIANEOLT, EaskiUE K (retrieval request) [0 N & i g2 4711, I
A IR R SR P M AN AT A7 (1) R SR TP B B T M R P GRS S, B Y
W R N E AN Z I, 2% m Nt L RE AR SR =i b . — AN RE i e
FEFE B ok 7 T X e BRI AT A, A AR R PR A7 IR AN AT RAF I BB ANAE A TR
B 5] P4 A2 TR A7)

— M EPT AT 7 B S B IR YRR TR AR 28 i B s A AP ) 2 2 i 5 1 X 8 b £ U
B, K240 URL #VEHE—> DNS B4, 1E N —FIHLEERAR R T IR fr B8 .. N T
RAL—AER, A Web W22 M URL HEEHUGH =L, IR H DNS AT 8% K 3R A5 %A
J& ] Internet B (IP) Huhko 55— M7 FL eyl U A= (5 URNT124]) Rk~ [i]
AR A IR ARR TR B A AN N i bl DG ) bR R i s . Al — ANk
ANHhEENT 28 (intermediate resolvers) FEMEIH i B8 I (0] £ 2 1) 75 2R 2B B2 U6 5 | FH i) F 4
R X FEM S INiE K I e iR .

R e n — P S B, O R S T R A TS AT R 4k, Blan—
Bl KB ECEARZ I DG BEIEAE 9 REST [—30 43 R A, AN 2 AT kg 9 288 Al 152 Jita 1) — 38
KBTS, ME— R SR 2L REST 214 1] Ge & shaS M =8 i 4447 A D)3 81— AN 18
o EERE T2 Y A CONNECT Jiikig ki, HTTPAREL &P 2]—/NEiE[71],
M Fe 2R L2 P g B — RN R AP (08 TLS) K 22 5 AR S A B 520 B IR 2% e 8 A
P L LA R I, BRE A O

5.2.3 # (Components)

REST /ARG EATTLEHEANK N FHSNE  Capplication action) H (K (AR FEAT 202K, MGh
T4 5-3,
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% 5-3 REST (414

HpF BAR Web L4
KU SS 45 Corigin server) Apache httpd. F%K 1IS
W% (gateway) Squid. CGI. [ [fCHE
REE (proxy) CERN 1{# . Netscape fCH!. Gauntlet
P AREE Cuser agent) Netscape Navigator. Lynx. MOMspider

— N ACEE R A5 i e AR K, IF A W Y () B AR . B WL IR
T Web W A%, EIRAE T OME SRS VT Mg e, FE EH AR N ) 7 2 R IR 55 1
Mg NV

— AN RIS A — NI S8 A i A B B SR BRI I 2 R R o KRR AR 45w A LR
PR IR AR R, FF DA 2002 AT Ar] AR A 5O Yt PRI PRI SR ) e R o s SR
e 55w 0 R HE AR A5 P AL T — AN CLBR IR IR 2 IR b A T X H BP0l FH P82 10 S 0 ) SIE B 40 7 4
R/ IX — B N )G

N T SCFER I, W] B BN SRR S BEA T R A, b PRI R I TR i R IR S A
PP O . — AN B A S B P mde B TR (R 2, FROM LA IR SS Bl it . THhfe
Hio# (performance enhancement) B4R Y" (security protection) Hefibf1i%é, —4
PIIE (YR S I AR B D) A AT A2 i 0 8% Bl R R 55 o st I 1) v TR L2, FHR R At 1 e 55
BRI, PhResE, Bz 45E (security enforcement) AL TR, T8RRI,
ARELFNA 52 Na] 1R DX )2, ] Al AR B B i R R e 1) o

5.3 REST 2L &

WMAERAT LI H T 7 REST A0 ER, TRATEEWS A F AL ML I [ 105 R f iR 1X &8
JCE M EME LB — AN 284 . o8 T 7R REST BB TE IR U, 75 25 = Fh i P RN
K. EER . SdEE .

5.3.1 iYL E (Process View)

SRR AL B R AR R, I s Bl A e R G sl AR, AR Z R AZ
HRAR AERGE, —ADEERGHACLIEE W LB RANE, BRI N 32 2
AT ANT . K 5-10 4208 T A 5ET REST M RO, b 15k =
A IFATIHT R AL
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Origin Server

Client Connector: Q) Client+Cache: § ) Server Connector: () Server+Cache: (D

K 5-10: —NET REST (R 284 (1) L B 1]

— AN PURBLIEARE SANIATA . (as bAIe) [rhig. FH P RBRINZE i i 08 SR AE TV f i 3R
AT S MR A5 AN W S VP A 1 J R0 2 P i S B (O, A0 SR 6 e 8 B R 3 o (a) e R 31—
ANAHACHR, ARELBE S U5 10— A8 DNS 28k R I e, %0 S X AN sk it & B — A Reb il L %%
SRICR PRI 5%, RSS20 P9 R W8 Y Eh— AN P56 523 sk AR B Cobject request broker) 4R35 Yo ik
(b) ELEE R B SRUG RS 5%, B RENEIIIE 1 CI AR X AN K o 1R (BRI B MR, &R
TP I WALS (—Fi5 Web ZUK0 40 BI04 RS o FF4% WALS (1050 S B 36 S —Blosi FH 11003 B 38 B 11 s i i
SR . A AN RS S AT O P IR 45 S A By AR R A2 AT (0 P =4

REST [ )7 -l g5 a8 0y s B AL T ARSIl FRAK TR U R s o8
THREICIIRCE . I ik m T aiikg w44 (pure server components) P4, 432
RGN LR SRVFAEIEAT A R H 2S5 N R (] 4 A FRHL WG, B kB —— e e 4
2 [, NI VR EAT RS B 5 19%% 3¢ (communication translation) , BIE M KM
B, LRk cEMERE . REST i s il BB A Bl TE Gk 18 122 52 etk
A AT BRAE R TR AR R SR R v SO (5 B i Y AT DA B 5 B L mT S A7 14D
SR SCRFH TR LA R AL

HH T A 2 [ B ARTERL 1), P AT T —NRE o 09N H s i HES A D e i 1 i
BT AT JEA KRS AL, 45 REST 4441l i X m) (B d v ke 1A, (H 2 R T ) (1 Ab B 2
FALI, R 7 2 2 s GLuEas) msgmn, 0 &R O Rt TRAME
SV I (1 8 PR A A R 20 R L

JIRe 45t mT DLE A8l FH R 2% 1 v TR) A2 () J2 AR G A R 22 A 0 A ORI IR 25 28 SR S
REST MRS A 5 SRV RS BN T HA A B, AT HEA0 T M AR i A 40 0 4544
(A IXTF—A Internet MU ZEH K DL E AT REMMATS) , JF H Aairdl 24N BN
M2 AE A TR A, REANE SR B AR R PoE . s KT A S AR v ] 4 1A
FTEA ML AAAERT AT, RS EA T ] Be 2 T PERE IR R et SLAb 2l AR IR Ar AE RN RE ) B4 T 547

5.3.2 #3348 (Connector View)

ZRA R A ML R b T A E Z T KA L. XS /N3 REST IZ8MM =, Sl
5 SCIE R YR 111 (1 240 U

% PUE A B BRUERRRAT,  DME RN SRR A Sl s L. i, — A
) g ) AR A 2 BRI AR R R W HOA — N A BRI, 81— e AR 4L
(VA MNMER e o [FFEHL, ) i th a) DAGERC B R4 AR AT I e L 1
R K

REST J- A BRI HBEAE T — MR 0, HR s IR Z i3, Bt
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BRI T A2 B G LRI LA 2 TA)A] B A H A DG SEBLI R (implementation assumption) .
B, Web [ EEEEIME HTTP, {H/2 REST 245 7 XK 5 Web H B2 7t A7
FEI) M 28 R 55 28 1 WK, 045 FTP[107]. Gopher[ 7)1 WAIS[36]/¥I JCE%E 0 Vs i . 15 A8 L4 iR 55
(A T FR 0 A SUREAT H] REST MR il o T 3R1FIER AR TE S B — 11 i e 1
[RIEFAL, X2 T LA SR IR BE b Ak, 045 WALS XA IR AH G S st i i

(relevance feedback protocol) HJAIRAEAL B HLFAb. FEA R, 18 A8 A 158 ik s
ARERY] IR 2 A RSk TRl RE. AR — AN HITE S — DN AN RE D), B R AN
— MNRMIFATIZAT I RGORSEILIF B LERE ), X5 Web 2Rt ff FH “telnet” Al

“mailto” % Y5 &L

5.3.3 Z#EME (Data View)

— N AR AR s TR SR 2 A sh i I N RS . PR REST #% B E
TomEERS, Rl —MNVHEFEZE—FEE (information) F¥%H] (control) HIZRG
&, FP AT DO G XA B A AR AT A AT TR SE A 550 N, fE— N AEZe 7 3 b A 4R 53]
N B ANERUEYE E O AN ORI R S PR A il 2
—ANH . BN AR E T HIRZE RS H bR, 0l DU X L8 H br Rl & RS g

A2 TR A B LA e RT3 B R R T o /N BE 1y sl S50 BE 1 3 S 2R
AT B S, AER Y R R 0 T AE 75 S0 i A 5 — AN S8 3 ) PR Y 2 s 1 Kok B v 5ok
e 1 R AR SO E LB 2O SRECR I — ANl (B HTTP 1) “GETJ7%)
T8 FRATTAT LOS LA T S A LA LUR EEH

REST ¥ 4 HMR S (control state) #HRAATE MAS HLIF) I B H U B I R IR 2
HH B A IR S5 25 TC e P AT K 2 AR RS, T e Al 45 A R T (R 4k
— NN RPIRAS R SE U L7 Tk e e B AR PR (pending requests) « AHZEH 4L
- CHERT R 2l uE g gt 8 ) FnFh et @R BIEERAIE R T SRk B A A 1
B LAY P AREE R BX Le R IR I 0 R IR I Ab BE

TCRATT I A A SE s K (R, B & AR gk, B 4 kE S W
Wi S4B L4 58 I 2, sl DBl s TR IEEE, v LU ILEE— AN RIR A s
W, AN HEER] T MR R rPRES . XTI AS N T S, X BRSNS
“RITC, AR T FEERB AR BRI, H N R E . N R applet. BAR R
I A RS B AR T, 2 [R5 0 FH P v it 58 1) R AR ) 286375 SR L ot (1) D

— /X0 YA N 1 T e 2R e AR T RS Z I AR IR (IR FE—AN I i b R LAk
FERE RN — M ] G BRI SR TR IR Skvese. ik, S ssrERe oot 35
AL TP PR PO AE A IR 1

PRI 25T REST 14840 3= 0 ok 3 8 TR (M R IR SR AT IR, Pt DAREIR 25 [ ) 52 2[5
PRSI BETH FRZE R B A QR B P 7 TR S o 22 i) N B8O 1 A0 2 A B ot . 52 LI 4
BARTIRE ), &GRSR BT AR R b A0 RS B (RN S AL RS A 3%
PSR e 1)

BATUEL RN — A BRI F ST B U 285375 SR A2 AR LE AN I 2 i K o 4] 1l
i, L ORI N 45 S B8 D) Re e B ol N PR RE . RV B T A R I A SR I T
R — AN A7 2 AR RS SR I N — s, (H &5 SR I P I B IR 2 K PR, B2
AT ARG R TRAAMIE T .

I BT — NS HPIRASAL T 28— N SR I BRIk 2 v, RIERAE 28—k —
P B e U 3 . REST A2 B Refg il “semi i g 2% 7 i sl in Akt . eyl
Ui, BEAE A RSN, O THERIE AN RN AT e D Re i 2 2R
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M BN SRR B IR AESR AN, ST AR R AT R REAE B i N
N, SRJE QRS AN N GV AL 2 7 i IR 22, PSR A QB T 2 7 i oK R o
Fo MR B e L,

MR SHE R PR N HPIRES, IF HAX BRI LK B 2455 43 R R 41 o
B T AR S5 s S BR T AE BRSPSk B el e R DB LA, XA SedF P R AR (49
i, Web SIS IODT A ED « TR AZAL (i, SRS AR IR TR RIO « B
LA N 21 55— AN (B, F525R URTAS H IXEHED .

PRIk, REST FUARRY FZ —A> 518, Bl 20N £ 24 1 i R aR A A h RS BRAT
I, NS R IRE . AT, X ANEERRES T B R g At
Bl. SRMM0, REST MM IFAMEBEITA N AGR DA . S8 b, Gl IR S D 0 ik 55 4%
BEBk 7N I AN, e MR SR T P AR AR R S50 1K), eI R SRS AT B
IRIPESS 1 B ShAEBLER N, 3 B R VLR & 2 bR 8o (AR AR, slg 2411840
B 5 | RS L B B C e (PR i BT AR S5 I I £ e )

5.4 HHXRT1E

Bass %5 N [9JEHSCHRAP H T — AR A4 0 4E W (P B8, (H 2ABAT R R A B G T
CERN/W3C JF & [ libwww (77 s FR S 4 22 ) A Jigsaw R AFHH (R SEI AR o IX LEST %
FH AR Web ZEAA IR v REAS SR I AT TIF R ok 1), RV BT TR T 1R 2 REST BT
2, (HRTTIE R WWW ZER 2B TATAT B — S o IRAR Web A2 H1 & IR b v (1) 82 11 A
PSR E LT, AN & FHAE AR () — N5 2 50 0 v ] SR 2842 VR SR s LI

REST KKK E TR 2 Je i A7 A2 10 0 A AR BEVE 6, 501 JBAFHML . DL IR A-40i .
FAR REST [WALFAZS TG S5 A R — AN 03 |2 B8 -k 25w AR, BRSNS ()36 F 1) %
P I 2 SR AT A e b 1) 2 A 0 i b R AT R A B T RS R BRI SR N
FAGE R A, (H & REST W B H br & — /NS LB, A2 — s ipris
¥

LR 5T 20K Web ZERHEACh — P A O R G REN (1, WebNFS) B
SN — o A A G R GE[83]. AR, ABATTHERR T 2 FIANF] 1) Web 78 U5 S B 535 S,
IGRRh “CANENGER” T SERR IR eyl HEBR 16 3 284 1S IX LR 2 T (B AR 15 TERK
REST iz {EfFAREF, AR & HFAKE B I5 10 S =) B T S ek s i 1 SO b, AT FR i/
AN FERE— R 5 AT A R RBUCEC A SEEL, ISR AN S0 1 (A v T ot Sz EE4 T
i,

W BRI 2R KR B 41E (consuming components) , X AAS H 51 5 EE T S AF1)
2R (EBD) KU ATEEAEL. JLOCBERIX il . EBI XU 2 THER K . A SRS I 44
(CZEMT REST W RIE RS 28 ) AEARAS AR I 77 A4 —ANFit, CinSse B Ba A%
AR EAE N UT %S . 76 REST XS, VSRRl T8 A O akid . RS 41
ANE A g Ay FE AR AN BRI, IR T ISR B — 8 G DRR &7 i i 0 e 4
aE D, {HJE Web [ 23T AN o] B8 S —Fh JC 55 il R AR 2

7E Web H A5 TR UMb AE F A0 T3 T4« SRS AN R IR ME &5 1K) REST XUk, IXF 7
55 C2 BRI S [1281 & VIR R . C2 MRS ok 2R A5 1 &5 My AL Al FH i e 8 LIGR IR 2
MSEVE, STHEIFRAAGI . SIAIIN . C2 I A TR A 038 () S 45 3 4 AT S v JE
HIHABIE T AT R, C2ER L E AR FHERRL, R C2 Zefythn] DU i e Hz
WG SR A & %, DL REST (R XA R 4R1Mm, C2 Mgk = REST [ [ 414 &
UFIZIA, s sl O GRETCIRES A, BLK T A7 I N AE S Hr o
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5.5 N&E

KB T oA BEA RG R IRIB RS (REST) ZEMXA% . REST 42
T — B, AN AR N T, s iR 2 A EL A RTA An  faE FH E
AT TS . USRI A HAEIR . Stk BEGR R RGN I Aff. s
T 453 REST W HC2E TR B DAL £ F R SCRFIX L8 Jr A BT, FFR AT T FLAR G X
KL IEAT T RFEE

N WK REST W 304K Web 28Ry (13 v« BEYGFNER 2 Il 1 v 22 2 I &2 46
R, T T REST BRI — AN vPAh o X 28 T AR HE QAR 410 (R SCAR L il
(HTTP/1.1) RIS (URD ¥ Internet hrfEERER RIS (standard-track
specification) , LAAKIERL libwww-perl 75 P ¥ (0 13U ZEHT Apache HTTP Ik 45 7% 2 SEBLX AN 84
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BOE W5

H M 1994 LK, REST B84 KUK i H K Hi 7 A Web ZER I Bt P o AR il
R THEQMEE SCARE RPN (HTTP) M4 —ZPFRIRST (URD [ Internet hr#E CGX PR
W08 T AE Web EHHATAZ B A A BB E 0D Bl #Erh, DL IR Se R R E &
7E libwww-perl % /'3 i« Apache HTTP fR45#s I H « DL U isCbm it i S AR S IR g sk 2
I H] REST Jr 27 2| 456 A 20

6.1 Web Frritt

WIEE 4 P RAFIAEE, TF Ik REST IshHLE A Web 1% WA iz 4 A1) it — Fh QLR A 7Y
{2 ik Web PRbRHE R FHESL . REST # FH R H R AL EAS 2111 Web 2244, BRI HIL
AR, SR AT I, I HARUEYMS Y AN &3 R A Web s 8 L4 1%
AR . X I TAEZAE N Internet TFE TAEZH (IETF) AUJj4EM B2 (W3C) 5E X Web 2244
(Pibs#E (HTTP. URIFAIHTML) ¥ TAE—345 2k 58 s fH «

K S5 Web bl T R FE 46 T 1993 “EM 3, M4 IF A T libwww-perl BHXE,
£ MOMspider[39]111 % )7 wig i e a2 1 o ZEAANIE,  Web [P 4R B — 21 3BT X4k 1948 3¢
AT AR, WS SR YR SC[12, 13154 T SCAIIYE,  JEEL T — e
Web JjfE (—S6CEPsiilT ), A TSRS H s WWW I H (125 248 A TF I www-
talk MEA 2 L BEATAEIE R A8 . 245 &Rl Web [ISZEUAH LIS, 48— TEHES B4R 2G5 1,
X T K 7E Mosaic BITEAL B B2 [NCSATH I 2 J5 Web (PR IE AL . — S8R5 M 1P 2
oA nE] HTTP A LLSZRE HTTP AREE, {2 WRiSU i R0 20 N 2 A e E FH P AR BRI Sfe
HTTP 458 — B0 B RA I S 2 Mg — AN HEMER . fEXN T, HAFER
A7 ARELEL MK C A AR, HERECTIFSEI e A4 HIEREBITI/BN . F
IR 22 HAL B RN % ARG E N — RA B

IR, SR EATE N R A EE A, EER AT Web 32 RS SEAN Wi AR Bl 24 i
ARIEAThREAL . Berners-Lee[20]2H%E T W3C, XfT Web FIZEMBEATHFSY, JEH %S Web
PRUERN S 25 SEISR AL RIVE WU, (LS ARiEAL A B 2 H Internet T F2 TAE4][www.ietf.org] 2 I
URI. HTTP A1 HTML TAE4REE M. B TIRETF R Web BT L%, Fopl i ok
HRAIEAEX URL (Relative URL) [HITE[40], J5>K X5 Henrik Frystyk Nielsen |7 @1
T HTTP/1.0 #i¥E[19], ARJ5Femiy 7 HTTP/1.1 ) 2 ZE /M, I B &I T B R URT
I8 TE VA2 1R UHER) URL ARG BT il

REST HI28—FIT & T 1994 4F 10 A M1 1995 4 8 H 2 [a], EHIZE/E N4 FS HTTP/1.0
AT B HTTP/1.1 )iy, FISRVA - Fh Web Wb 1 —FP 7%, E7ERE )5 11 5 4FH L
IEARH 7 AN sk, O LN T 4% Web PIMXBRUERIIETT O e 2 . REST eI
FRAVE “HTTP MR, (RIS LRRE g, AR E & —A HTTP k5
AL . XA AR “CRB RSS2 B A DT —AN R TH 1) Web [V
FUTIZ eI S — AN M AR Mg (—ASBRLREID , sk eesis OIS
) ENHSRTEE, SEN AT RENH TN —ARES) #iEBS S, JFH R
AT, CAEAdAT IR AT

REST Jf-3E 2 AL E 3K Web PRCPRUE R BT A AT RERIAE I 51k ITARAFAERS — 2 5004 2
TRYEAR 2R S8 0 B B RS C L Y HTTP M A1 URI N o8R0, F 2 JE REST i S2 AE g o8
AR A B LA R G A LB Ak & Web AT R FIME RE 75 SR OAZ o [0 5 T, IXFE
FEXAE IS AT A BTG, RN 3 EE OB 1) Web 220 149 B @& B INAT Ao
FJUEYE, REST A&k WIS DAL K, SRR BT H - Web ZEA4 L (R S EE 24 3 [R] B



W6 E A HVHE 57
Sy WL AR AL 1 1
6.2 J¥REST [ /HF URI

gt BHIRbR UUF (URD BESE Web SRRl L A0 0, 2 R EEK iR, URIIES
RZHAFR: WWW HihE B SORPRIRAT . T8 BRI AR IR [15] DR a B 48— %
JoEfids (URL) FZE—BREAFK (URND M4l5. Bk e ARRELSE, URT TR B
1992 4 LURYERFAIRASE o SR1M7, Web sulik RSt 2 ST JATHTRZ A “ B (iR
VS FIATE S, XA AT Web S8R LOK AL 1424k . REST #ZHIK A URI Ak
21753 XORE “TRP87 , B okoE SGE I AR IR A ARAT BEU5 1038 H 82 11 A il vl 3.

6.2.1 EH e EE

L) Web B4 URI & SO SCRIIFR AT . QIPEE 1521 B4R S 42 R 2% b — A S0k
I FROE R IRAT o SR RERS AL Web BRSCKRIRBURAN SOk . AR, A71R 2 Py w] LUE
S92, RAE SIFARMRSABE . H0, ERsQEE BRI, REWREE
IR N RS T, RAARRFFRN LA . TR, AFER R ZHIMEXS BT — AN IS5, 1
AR —— B EE AT RE A RO 5 R 2R IRSS, AN 513 Bk B UG U5 ) 8
AR5 0 SRICEN RS R (N AE R o S, AFAERE — Se kAR BB 18] P BAT 6 NSS4
WA SO G ANFAE s B T R BEAT A 44, AN I SREA T 2 AL AR EUA B

FE REST O3 “B7 (€ ST MRS Bl 1 S Az ] e &
o I Web A8 IR IER AT, T AEBER RS 4%, BVEE 28 D Aries, XAl
FFRENS B UL FC A AT AR EE S — N EAR S I IRRB TR S VPRSI RFie A, £
FRAETT RS P AS 4R al e~ BEIN TR AL ARG O 1 o REST 3A 2] T3XASHbx, 18
RDRE— AR E SO BB R RS UK SC, AN Y B XA 5 | I PR 8 22 SCREL
SR B 28 B R DRUEFITIE 5 AX A AR IR S S EAR UL T At P AR EERGR 1)1 X

6.2.2 #{E® T (Manipulating Shadows)

e« g2l A URIARIR TS, A AR TS0, X4 &A1k
T A AT AR IS, AT R R T N SO
IR RSS2 LAT IR0 . REST Ml e SAERAR RN BRI “ Ld” 2 EPATIERAT,
AL THEA G 2 ERATIRRAE 1S TN A — SRR S5 S 4E 375 DI AR VAT
BIREAGEPAIRS W (R T A (RS, DALt vy DAL ey B8 b R AT 5 SV % 1 e 2% B Ut
[RIZRIERARAE A BH

REST X+ BH K 5 ORI T Web (%005 >R NGRS 2 A i 5 A HARE B
FESCA o il 1 R S 45 10 110 e SROAH DG E 2> A8 A5 B BUBP- S AN (EIX AU R 4
BAEIR DA MR E, AR N, XU 5 AN B IR e BB DI AR G
(K1, (3 15 TR AL o 200 E A i 12 0 PR A R 1 i = S B B 0 2 BAR PR AR

X HL P Bk 1A R R B AT TR 2 —, aitie REST (M 4t — sl P
h P S AR R DA U RE R BER M R PATHRAE TN BT 1) BRI SEDL, AL BRI ) 5K
BT ALME Al iy 44 BUS T Ay AL AR 3, iy A2 M S48 DI AR AR 1) 2 o BB 4D,
AR BT I, AR BEEN 2R, W DU — A W R EE ok sl Ak
MGG e MR . HIR, HL SR X BRI EA T IE RE QA BOS SO REA T IE FE G
VEIR A B %
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6.2.3 264 (Remote Authoring)

I Web 488 D PATIAR O E I PRERAE T REBE B 2 7 I SR ) 08 55 Ik 55 7
g AT B ORAE AR R IR A N 2 BT LR 2 TR AH B B — AN PR IR 25 4 1T LLKS
BT R W B AN SRS, SO RGERE G W 2 AN 1 A, Bl S PR
Bl AMAALE, XL IURER AL T — kAN S — AR RIBR T, A
SERRIRBEUEA B o AR 22 AN [A) () BRI e % WS 1 [R] 1R 20, 17 H A B 05 mT 8 58 4 B A St 28]
(R

N TR IR T RE,  BIVEE L2 B e RIS 8 PRSP URL: 455 2] H AR
PRI AL LS IR 23R E IR URLAE G o — AN BEE I AN S WL B PRSI ST, AR A AR
FIBEUER B T3 A BE YR, T BRIk AR, — AN EIEE BES f 2 Hk B FIrAT 6 A00 g B 1) %
B DM NSRRI R . SX A [R] 1 Js 3 T AR RDE gk A& R R IE, ik e
R ENEE . A, serviet. FEEHIMCE (managed configurations) . H%

(versioning) 545,

TIRFHASEATAERT S (storage object) o FEYFFFAE— P IR 5548 HIR AL BEAFAif A S ML
Hillo BEUGE LS B B —— R 5 2R RIAR IRAT (BRyIX AN, e N T 2411
[PJ Wi S0 (mapping implementation, 38 5 2 55 15 2 45 5 AH G IR AR 11328 P52 Jt g I/ B8R A 26
M5 b, DRI E 87 5T AL B TR U AL B SE L, AR Ab BE3S SE I T SR 1 N 25 e
FEIE BN VEH N o T IX R S TSI o) A BE AT Web 32 22 5, EATTI P e
AN REA% 1L Web 2 17 8] BE YR 1 25 ) S A A AR AL

#ian, FIEAELL N s RSN . B AW H P RIS, PO IHm
AT XOS *F- 5 1) Brand X g 5545 5 # — N B 1IE4T T FreeBSD L[] Apache IR55#% . i
FEAARREA B s T B E RS T HTTP RS2 il 4t 17 Wir A a W
A N () AR b T S, ANTFEISCR L Web 1 R WUH IR,
Wi ss 4 B4 23 A n] USSR BB R S 2 IR S5 A I 44 8 1), IR s N P Ce AN
FIEG, TAEIEEA TR TSR MM SRS, BT OGS Tl sl e, a7
et KAt

6.2.4 ¥iE UG53 URI

B BTSRRI, — A BIRRE T 2 AR AT AR, T DA AE A B 2 A
ANF URL SRR G R S5 E i, BATHIRITE o ATl BEAPIAS URL, AEDS R R S5 4%
I 3 S AR RALE] AR P4 URD SR S AR BT, DA EAIFAN R A 1]
INE 7/

X B AR IR AT M R IR B L SR sh i 5, T8 30— R dhe Ids ek
B i A LA AN T BERNIE B R URT (13 ——"e MU — A EIE, s X AMEE,
PRS- M ar A BUSII N BRI KRR 510 I URT AR IR TE SOGIGEEK . #eh)
WL, AR SS e AT BEE, AU IR B E SO SR 3 DR L S AL XK
PR, (HIEIX IE AT Web #5001 M A 22 FRIAN [R] 5 BV G B P £E

LR R C 58 ™ i AL AR E SR, 2Bk LR R . Web ZIIFARRE LA
RO s E e FTAE ARSI AN A F IS, Web ZEH A 4L 18] 13 A5
Pl BIATRA S KBk T AP TR A B S 1 e, DA R T ik
G AT AR S 1) B S RO o
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6.2.5 REST 7& URI H A ILES

G RZHELSM PR GE—FE, JFAEITA CHE I Web 220 214 IR A Web 42
Bt g AR REST BEAHIRAE A —AN 8 SR el () 5%, g ISR U3
B IIANIEHES o T IRAN e B2, — ARSI L S QA 20 R i 77 AR B I, mliss
RAAILEL . R AVUHCIE B ok, H 2] Rere e A e 22 ol th e 1.

R URL IS REST AR IRAF IR ZEA ML @ADL G, S AR SETE VL EAN L L i dr 44
BB IR B IR SABATT 1 B URTe — PR IRl A A H — AN A B T X (1) 6
& (a hypermedia response representation) Fr 5| I 1) URT H A FG AR TR 2 /i H P HI4E S
XFEN R P id BESE 45 R YR Ik 55 s i o 1 KRS, il s P IR B SR SR ERARATT
AT R, BNEE S 2 AN S ERS T P B I (B Hyper-G WOC[84]) o R4k, H1id
KT REST AR, XERG S FEOLEZAFRFHHRACT , XA T RS S n] ik,
I HAE—AH P 5 Al 7 =R 5| F 25 2 B B IR 45

73— 5 REST YR HE R R AR S A B Web BAE— D0 A A SR S
(PIIA% o PR SO R G i 1 T eGP SEEL, A T H R8I B 22 A uli f 0H I 2645 Ak
Big, RAEN— MO0 B8 M A A 7 LR P (R 07 s o A I8 7 v . SR, AT TRE R
KA S BBR ST — 4L e 138 L A A TR0, B IRE o) g 5.
HZ MR, B Web k55 #4510 25 LSO DB MU BT S8 25 W, PR B84 11 T
RSB VUL — SR G TE S, Ty BB I R o R RS A Sl Ao G A
FIRHITE SCR U E AR HEN]D o Web RGN ZERERS L e ik i B, (HE AR
AN e RE I IR S5 A DL R, sl A e e A AN SR RIS L LR DA S IR B ({51
1, 5 Web ufi RUFHIER 38 1K 22 A7 90 246 T8 1 R AR 2 110 B 0 46 08 52 ) 1) B4 Internet (10 %%,  LARE
LG E JE PR AU PR IR 25 2 1R B 4D

6.3 # REST [ /HF HTTP

B SRR (HTTP) {1 Web ZER AT — ANMERER I A (1, BEAE M 7E Web 41442 ]38
5 B LN R WA R o8 e A R IR I R i e v R ME— 1 il . 5 URL AN,
i LEMOR B B XA BEAE HTTP Be8 S RFIAR ) Web 284 . HTTP SEELIR)IF A& R TR gl
WHIHESRAROR S, DRISEAEXS HTTP (4 R REMS B 502 2 1y, W 2y i CAUESE, JF HEAz
B TARAEITFR 520 . REST #f F R I 1) HTTP SEELP [, $Re — 1 ree S
HTTP/1.0 PRl [19) A B 742, 31 HTTP/1.1[42]13 e, FF HARpLE s
HTTP/1.1 INBIHLAI IR BN R 35

i REST PR H FE HTTP A (1) OB [l @i sk (0 4%« B U IR 3B T v &l
XV BN BIAEAT 5 HTTP (138 UL R Z A2 (TCP) 43 & B X 73 RO AT AE AL 2k
(PIMI « RFF 22 A7 B AR ). DA AW & R vk B R IR 1 5 1T« REST g kA
FEF HTTP [ Web N H (I PERERERE, I HLIINAE A F5 AE RN PR Re (1 L8 X Web
NP A . B Jm s REST 8% HRASFRAELL I HTTP 3§ Iy [ n CARR ), A PR T~ 54t
AT ISR R, AN SRV A HTTP 1 H [R5

6.3.1 TJ¥ Rt

REST (1A F 22010 H bs A 5 AR 2 ) 288 rh SCRFEHT R Bt e le.. JAT IRt
HTTP i 7B RS RRCALERIFE R, IF B AR P TEE I U3 (1 LUK SRR
A H R
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6.3.1.1 P REEH

HTTP &M%, Wk F KRR S KX 7o K ER 3L “HTTP XA
YRR, XRFERRY Y E DT “http”iX A URL 4220 RS EFIE G I, X N1
REBIPN o — AR DU N ALTE T8 — AN L [90]H 1) HTTP-version Pt & 2 FIHZ)
W

—/MH B HTTP-version AR T RIEE X TR SCRGE )1, BLAIEAE RIZEMTH K
SR (ERAS) o EXAVFE i H— M Afer) (HTTP/1.0) DhfgFHEKIE—ANIE
I HTTP/1.1 353K, R [ EfcE R e A 68 ) SRS HTTP/L.1 35 . #a)ifivl, &
FEAIL T —ANE HTTP $risE B A TR B S i (R0 0. — AN Sk /i N 4 2 b 1) g
—ANIERHS BRI A P SCRE R B AT GO _E AT AR, AR N IXANEE 4 — 3 0 1R Bl
B v IR S5 A o

PR = 2 I 55 I 12 e 2 FH S B8 BRLAR I B LI B imn IR RRAS s LA R 5 5 P i 1) 17
SRV A A = RRASSKAE HH e 3 o FL PRt A2 i 25 AN B A FH B L6 i 2 om W LIy vl ik D g
IXLEE T RE AR 1 Ak g — AN IHRRAR & i 1 o B ANAEAE TS 15 A0 ) 22 AR 1) iy
MR BRASE R A TE DR GEE: UM Shae s A T Dhae Fnl i DhREW R, D)
BEZAH A I LA D AESCRE 1D SN2 — R T HsUr E AN HE S (incompatible)
(P, AT 2 SR A TR XU AR B FERAS o BERE M T IR WA U 1) HTTP
DiRe, PR TR LE 4l (5 v i EL AR R R RE I ShRe,  [RA HTTP FFAN SR AEAN I =K/ |3
cH IR A o TR) AR A AR TR RRCAS

IXLCH N R AFAE B T 2 /NP UE T i 38, JF BLB7 1 T HTTP SR s s 1 3 )
TR R LRV I — AN E R T I G 20 i A AT T e 2 R SR FAN e 2 ) e AR 2%
Gy DX ARARRX — i MR SRR 235, N T il /e 0 I 22 R e e P BUR
(protocol stream) " REATIHIE . ANFHEA SR LLEE, KOS SAIFE ISR AE WS T R i 15
T, WAL AR R U B2 RE T

6.3.1.2 T/ BHII T E

HTTP Wdh TR 2 AN 4 a5 0], B DM ARINAR, (B2 ARG Rk
P 4 s L R T sk e — 2844 5% A th S ) Internet ARV EE, FF H th 2 Mt
Z (fFltn, URIELZ (URI schemes) [21]. BEAAZEA (media types) [48]. MIME k15 B
Bt4 (MIME header field names) [47]. FfF4RA{H (charset values) 5 Fr%E (language
tags) ) o IMIARR A T8 HTTP RAE B, 4G VAL RR. mRE . 9E MIME 3k
F T B DURAERSER HTTP A5 B Berb fE.  BEARFIUIIK HTTP WA W fE R 24 7
21 1) P PR S T SR 2 S 2 SRR, Sk 1 RS AR R 6T () Sk A )

HTTP 3 =K 115 SOE I35 SR T E R AR R R IR o ARG 2 — 4 n AR e AL 08 SCRERE
B RS T AT T2 A R A S, W ARV A TY e . AN, B
WP HTTP ¥, Wi, BY HEAD J73%, U434 1> HTTP Wi 3. yH L AR M b A fdt 1~ 222
FE ISR T EEE Lo X SET S L WAE: 0 Rl 7 A AN VR RERE A A T
YA 2 A I e 2 HTRNTE R S, A8 A (R R TE) A AL A S0 8 1) VA e e 0 2 2 i
HATHCRT GBS R AR AT SO DA AR I 54, VAR o L )

TH AT AL K HTTP T 8 AU 5558 () HTTP B30T 25 AH G183 T, XA
B AR T AR, i, HAATE HEAD J775H Content-Length Skii B BEA REW KR &
IR 2 AN S, A B iR O v B B TS . GET A1 HEAD 2 XA 11
AN TTE, AESLTP A S5 B SRSk B BE B A R 2 A7 s S, ot T Py HoAh i 7 v
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SRS B B & SO T 2590 2 1 — N Ai$e  (a precondition)

[FIATH, HTTP 28— 38 H R0 R AR B 1R i SR AR, I8 (X Y. R % 10E 47356
B AL EHF 22 e BRI IRATTY R TN, B BEASRESS & T — 301,
Tt = A7 BRI S — BTk R R 100-199 sy B AL & — AN IR I A5 B 3,
200-299 KRR I, 300-399 Kol KAk EHHE 1) 2] 5] — N BHE, 400—499 Ko
i AT ANARNAZE AR, 500-599 FonRSS Al B T MR, HAE R P Al e
Af LA B AN EE e Y, (e it FEAN Al R 2548 o an RERICE AN B — AN S R PR
AR EIE S, A EATLIR RS0 F4 5 [R]85 RS 5 2h x00 AR [R] 77 0k
PR RAGIE TR A RR BN —FE, XA AT MR i A B T — AR,
TEFE LA R A% PO B AR () 2 S DRI BRI 1 B e — NI 2 2 b, Tz E4n
HIIAF] 4144 [ Y. (adverse component reactions) o

6.3.1.3 HZ%

F£ HTTP/1.1 89 (1) Upgrade ShA 85 BL MR SRV S e AN [H R B3GR o Rk
A B AN D> T AR I A O ME L . Upgrade At/ 5 i e vt
KSR R FEHRE HTTP/1x B4 0 FLAR R, mTREXS —L8AE 55 AT ORI AR I P IXFE,
HTTP AUASZEF R AT ™ FErE, B mT DUFE— M BRIFE R IR 58 AR L B B 0 Foft
B T SRR 55 4% SCRFESGRETESL,  JF HAS BEREAT U, & 1] S i i — 4> 101 RS IF
HLAREE, iR SRR TH IR S h B 21K

6.3.2 HHIRHIHE

ZHAFE2Z 8] REST YW 7H &L (REST constrains messages) & H ik 1), LUE SR
MO TASH AR BEE . R, FH HTTP ) —28 07 A2 A b r, B E= 7610 Rk oot
T ENIFRIR, TR BRI oW S AR F R A o, ToVA X U A7 B 5
5 S (P4 S e AR B Rk 2 P Bl s e s, s 0 TR (mandatory
extensions) FAG FH 43 J2 1) 4 L e 1k 3 1) 7o 5040 1) S 4§ o

6.3.2.1 4l

FIAHTTP Wik sh— AN BRI R R AL, e AN RIEAE R — AN RV B 1 H bR It 58 311
URI, M A2AN AR EAS L A e o o LT e it : — MRS st 3%
20 TP Mok FN TCP i A5 B A AU AR, XAMB A F0l 2 2 A 1y 808
A AEAAAE TEAAN RS 2% b, B Web AlI44 (http 1Y URL 42 745 18] iy 4 BUBL O FERLD LA
FRE R, e TR TP b N R, X T AN R S S )

i HTTP/1.0 1 HTTP/1.1 T 5 SRR (PR o 7 S 2. 76— SRV B 1 Host kA5 B
FEBPAFE HER URL W ENVE R SEXADIREROA S Wb FE 2L, LLa T HTTP/1.1 #ie
TR R 55w FE A0AT A A 45— Host T B HTTP/1.1 13K 132145 Walt & DIAEAAAE
IRZ2 KAH) ISP IRSs #%, vl LLLESAAS TP Ml F3g AT 5 LT v i3 T4 1 B el E LIt

6.3.2.2 7295

HTTP & T f#iiR K@ ok, 4K T 2 HI& Internet HBAEY . (MIME) [47]00E %
MIME % 7€ X5 2 AR, ifiy J& 10 ) T 7E Content-Type 7B {H F{UN B 46 Fe 1 2 Bk
RAVPARZ . BRI, XKW T — N RWCE AT Z 2 R BT RS IO 5 50 S 02 — > 4w iis i
SR, — AR HTTP 97 & 38 3 7% Content-Encoding 7B 4143 51 %71 Hi 0 AR 0 (1)
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Y, IR BN 2 ARSI R IR bR JAE Content-Type FHAR R T IXAN ) 8. 1% & —ASFERE )
Wi, FAE A T Content-Type HTE A A SR E M- Be Ak, AIHIH AR E
FIXANY SR 2 F U= AR .

— PR LF IR T S AR 2R Content-Type F A ANE AR, Jf BAEIRFHSRE A i
N8 = BORFIR W2 . A2, 7R85 — DM RIS g It 20T, B g
EIE

REST #fSH A H T ok — Zaibd i 75 oK B I gmbdii i — A ERds i n ] — M E
b, TSR T BAE RIS LI EiYE (transferability) o 3XANHT K2 Ui AN S g i
(transfer-encoding, 5|H{E MIME H—ANRMHERD , SaVF bl BT 4,
AN BIRE RIR AR S 1. Rt et i A 408 (transfer agents) PAIA HoF
JRPIZS INaE BB, AN IR R AR (1)1 X

6.3.2.3 iF X Ps 1

n EHPTHEAR R, 4T HTTP S R 5 e s X & T B AT (R B
B A5 BBl A AE ) S5XEE R BN E T R e & LKA, hiagl
PHRENS I AL AN A HTTP W S, JF Hy RERES AEAN S BN DA AT % (K 00 R B4 T30

6.3.2.4 fEH P

FIM HTTP, SR ZE00 HTTP/1.0 28, Al T T2 (AL S b U S 326 7= i . 77
BRI . — AR 2Rl G TCP IEESR R M N B K. A, X FE
THEM B I T — AN E AEIR L — AN i B IME X AN 58 B i S AT — A A
Ry R oA 24 A T A AR BT (R I Y. . R TR ROX AN 1), Content-Length k5 B B AE
HTTP/1.0 PR EFFE LT, DR BRI 2 K CLERS T MEE K , Jf
Hit¥s “chunked” (738 #HBgmbtd 5| A2 T HTTP/1.1 H.

chunked gt FLVF— AN FRIBLEE WAL CY3kA5 BB &R ) RS2,
e A FHE IS — R A e AE W RIE R RS RS okt . e i odids 76 B
AR RIE, SCRFAEEBAWIE BB AR B I G vk i oo Bl , AN 38 hnm B (R e IR (3
FiF: B n] i i) o E s R B RRED

6.3.2.5 T~ RH#

AN N R PR R PR I LA B, S AR U 2R B R e T R
il RUEAEPM SO B AR LSRR (B, WD, AR R E
XL, ARk B N R BIEAR R A _EBR N, i A E BT RARSE I /5K 4521
WO RN A I BEUHI PRI oLt T 1 e i B AR EA T AR K9

F£ HTTP BUh IF B PR URT O . A5 RPBUNR . RIB WA s R
— R H A T BRI . S 21 Web 27 iphd T8 1 255 A7 AF4LRUH URI [ 4b
PAFAEAE AP B RN e, TS BIAE HTTP R A AEIXAN R UL % 1, 1A 2K T
RI R 55 4 R 52 BITXAE I R Ao BEATHRRE PRI B AR A S PR A > m] 2 A R A 85 o
(B, #E—> Intranet HH ) (¥ H 8 30 142 5 1H A A AL A1 oAt e S 22 B 7]

REGBAIEATER NG BRI, HTTP/1.1 A S5 5 2w SC— 41408 i mi R ARG,
Fa7s AT IR NRERE R PO ER T IR A AR BRI T 3 2SI L X L8 [y
WA FRI URLAK. MEEFBORK WEMRK. Asamyat, &P ums 70k m ik
G R WY E T RESAFAE DR B M BA PRI s (Bl PDAD fEIKIE A —A> Sy
SE WA AR Ta) AL AR BEAT R B A D0 M AEH] HTTP I, 3o S S0 Bl
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6.3.2.6 ZFEEH

PAl 9 REST %5 JI7E R R 1 ARKEIR (14T A AR LA 21 (138 S I 284747 ok 22 TR1 X
13VAT, 8 VR R R AT I TT K AR X 7T SR G e A & 2, 36 T
HTTP K& R RHEE N X TEhBOK L, fe 2210 S0 a2 58 A U FURS A A8 I AR 4 7
M, RANHSZEES, RUAFEENHY), SEbs B — 3.
HTTP/1.1 i@ 1 ¥5 N Cache-Control. Age. Etag fll Vary JL/N 3k B 7 BORIE 21X AN H bro

6.3.2.7 AEH

B SRR — AR CEROr v bRiRRE . 15 RSk AR BRI A AE I — A R 20 )
WS B — AR CH—ANRESS . W NS5 B B RAFE R — N RIB A D - 29—
HTTP 175 3K W BILE R 25wk i (1) 2 AN RR I, RS nT L2 531 5% m N A, L
e — N RIRBIE AR TR X SEFR 2 —A “NRIER” e, AR

REH OB NN ARSI, E2 eI AR E HTTP/1.0 Byt 1,
R R AEZ R R AT 2 I, FEATELE A] HERYE (interoperable) MISEZHEL 4. X#or & T4
NCSA Mosaic 1 [PPRERESEIL, "EFEREME RIS BB ik 1KB M IEDE S, A
B AT A[125]. DR R4 EB URT H H A 120 F 0.01%FF) URT % P 282 0 1
R, SERERIN T RIEER, M LA A E SR, X FECT Gk s 5 4 240
T HTTP/1.0 76 N 2 Wr i 7 1 i 26 -

5 OIRSS25KE) (server-driven) 1) BRI R AELELL MIEDL: 2RSS 2 dR H 1 =K =k
5 B A BUMEBEH g RS OFidmRilf RS ) ZAMO RS, PRk g =k
THEARURFF ARSI (2B AR i B ) 2R I8 o 24X P DR A, & i s A 2@ A, X
FE 208 SOE I — N RAF R RERE JI3E,  ZE R s SR A — MRk ) A2 Y, 1 —A
FH P ARBE — FLUR3E W 1 R4 SR T2 B0 380 e N PR 2, gt e SR 0t Ll LB R IR 0 T R % ) 51
IOVEN R BT . HTTP/1.1 XN HBIBINT Vary kA5 7Bl Vary faj g 7id Rk 3k
5 BB (B BT LM T YR 0 S A5 B2 BUW AR IR PR N 5t e AR X
LefE B A AR

e, H P REEE VRIS S EA BN 4, RGeS # kB T il
G TH P ARELT R RRIAE IR IE . AR, X NARE G B, PRA e AN AN
AR R BT 4, T AN e T T e B AN D RE I SRR BE ], DA A
JURREAFHRIB T H P2t 4 . Blin, —ANFEbisE LA Rk E A 0 R — AN
PR RIRIR,  AE A FH A )00 W6 &% B AR R 1 F P s nT RE TR AR 1) & — A PostScript
FEARMIRIE Crfft 2 AR B B RG] —ANMTEINL « X EAROE T H P R At ] B 24
N B E R EC B T AT T s . T 5 2, — MRS 4 L Jeik A &b A A4t 5k
PR, (HIE ISR HTTP B e I H 3h ik 8 g e — B,

HTTP/1.1 50 T AEFH S JH P AREEIKS) (agent-driven) X)) Wi MER . 7EXFh
BUR, AN P ARBEEE SR — AN B R PRI, BRSS asm N — 2T FRIR A . B P AR
PR JS e AR e IR IR H 1), ARSI B T LU LA
IO ORI BN RIRERIE (B 300 W) L AEM N SR (B, A
FJHTML) . siE A —A “HBeanlae” BIman k. a7 06T Web SR 2 5
R0 B ARG AE BAAE P AR e AR DU 1 — AN S TR, A Sk
JENTFI o AP S LA LR R E B AR Y (1) — A F B4 Bt Cautomated
reflection) , XA ERENE 7850 FIH REST T A PERE_ LI

Fo 5 b 7 A s AR FH X W e 20 R e ey o SRR AR B (PR BT R IR 195146
(RSl BRI, fna] 26 B0 W 4% 3 3 HTML A% E AR SR INSERT JG 2 ) 3E4 7 VA) 8 o #fi £
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A, RAEAXE A EA R ARIERAER P R E TR . BAEZH ET
5 TR 4 e I i o] DA X L85 AR IR RS, AN S 52 m B9 47

FBoMIE R, ZEWHR[64], 2R AN RS AE P — A P A
(agent) , RACKILARI A P AREE, X APIAZRAERIER: —AN T RIE, HH H R
SRR AT o« IXANG KA T HEIE AT W ) — DA R a2, PRI T ge A
WNRIEBAN I 2815 K o BRI, IR, EATTHAT T IRSS AR IREN R, BRI S5 N
HE N Vary {5 5, IXFEHAR I AMT 2247 (outbound cache) AN =A iR

6.3.3 PERE

HTTP/1.1 £ TAE A 2 I SCE R AR 5 X, EJEX T H P el e 82 i e RE A — 2
. BARTESZE) T 5 HTTP/L.0 [RE VA e 2810 75 K 1 PR

6.3.3.1 FAEE

SR HTTP BN 4 AN SR/ I (14T 4 SEIR A AR ) 5, (HE & S 3 7 T
Ji)Z TCP ALSHLHNIR A AT, DRR R A8 B A T G S AR ) T4, L& TCP 4
FEPEHIME A8 (slow-start congestion control) £57%:[63, 1251FE. /E M HgE R, T —
SRR, fE AN BT A G 2 N SR AT Y o

o MRUOEE A5, RN R EREZ AR (MGET. MHEAD 4%
&), FEHBmNAE R — N ZAES (multipart) ) MIME 2888 0], X AN USGE 2 T a4
T, BEMEER T REST JLANAR . BE, 277 b dr 28— E K BE A Ak 21| N 2% 2 11,
L AIE A BT R A TE K, B — AN SR A F5 AR 4 B A e ) SR 1 Sk A5 B B
HH ) — content-length 7Bt ARG 145 HRIAT K EE 43 B%  (length-delimited) o JLIk, a4
PRSP A — R, DA C B R e A & W — MG R TR 2. B fa, XAl
RORIEIN 78R ITiE g, IF HATAS A e B b6 ks 8 T LI A2 15 2 244k

B, AR T MBI &R, S T KSR, DUELE A IR
[100]+ K& i%Z /> HTTP 34 B X}F HTTP/1.0, i il{fi I 7F Connection Y5 B 7B 1

“keep-alive”$5 2 KIA BIIX AN HAR. AERE, PO IovE T, BROARXASLE B 7B
A] DL A ) 2 A8 e B A AN PR keep-alive B RIZHAE, AT S E—FHALEL R 00
HTTP/1.1 S A&k ¥ 15 A TERANE BRI AT, X R I HTTP-version HMEAE b Ff A TE#%
FEAERIE UL T, JF BAUNTEEAA R IERAE S “close” R IXANER M .

ANAAE HTTP ¥ B4 057 2 SCA E F5R A7 T 2 B 2 5, A T RESEIN
FEAOER:, HRIIX—AUEREEEN,

6.3.3.2 EE5Z (write-through) 27

HTTP AL FFRI'E S (write-back) ZE(7. — A HTTP ZAEARIR AL E S AMNES
K AR R BE IR 0 — A 5 SR SR I SR N B AR 1, BRI E AR RE SR 47—~ PUT 15K 11
R, FFHG AN AR TRIG M GET N . @ SUXAS A AN H: 1) Josdli T fe
U E 177 (behind-the-scene) KA/, FFH 2) X T-LUS 1 GET i =K ) V5 in) #5516k
R4 PUT &SRR e . 2810, R4S Web 15 ANshVE SR WL, = 1015 47t
ANEXEfE P A E S

6.3.4 REST 7 HTTP H A ILAD
FE HTTP H A 28500 ERANILED, 280t il S AE b R SN 128 =5 e P
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By, FARRIIE T TR Y HTTP/1.0 41 OR e e 28 1) B2 T S 3800

6.3.4.1 X4 FER B BT

HTTP HASRAE AR 55 52, BT BURHLEER D BB N KR 55 & 4
Wi 7 4 iV SR M AR O AAEBUEI W, CA > ) A AF BRGAF R ARAS 1A Uy ) KU
G o JRFRDX X T SRAC B L R S R B AR ), e AR DR AT p A8 T Y
2R CH R G B . R[N ER NN, %) o 20 Pl B e TR R 55
IR, ST RS TR R AL B o A ISR RPIR AR ALK Sl PR AXA il AU AN e
DR Ay o A BB AN P B 3 5 0 2 (R PR A IE A o

HTTP/1.1 BS5EIN T — FEHLRORSE B GeA7 10T 0, IXRE ] LUR W AR A 21— MR
Wi .o N SRIHRE Y “no-cache™ 15 ERAE M ARG R R BIRIER 55 4, HL 224
EPH—IE R A B AR I . X VF—N & il — A DA IR T 5l
TG RIA . AR, PREEAT AN 7 BUa NG Ar h SRS I P e ar b . — A5 i
IR DT S5, EERICATIN 24— A SR BAT 3 8005 1) KRR 55 A, AR ZERs i W b
B T XA HE (RURFHABRKI H D, 7E HTTP/1.1 HE LT —A Warning Fi b 3k
HRTBL HRAESL T IR S

6.3.4.2 Cookie

— KT E M ANE e, CLSCHr 5 ARG 21 (108 42 VAR P 6 1 ZhRe el -+,
HUAZ L HTTP Cookie[73]HIJE T I T 3l VG PR A(E . Cookie 3¢ H. 5 REST ¢ 1M
RS PIBIAADCES,  PAIGH 2 5 B0 20 ) Y 4 N VR

—A~HTTP Cookie & ANiE I EPE, AUFARSS #3810 & AL FEAE— 1 Set-Cookie M W Sk

BRTEY, BewES MR, P AR ARSI R 1 Sk AR X AN A A
Cookie, HF'e ok E i, XFER Cookie W AL&—AMFr e T H 7 OEC &8I0, Bk
FALE — AR SRk 5 RS54 1 8 AT L RC AR (token) o [al@7ET—A
Cookie # 1& XA B MY INAEAT TR R g =K b, X TR i — 4 kR IR, Cookie il /&
5 — ARl SO OCIE, A2 5 3 A% Re s I AR CHY T 2R FRR R — 41k
A FISCE . 4Bt fE A A D S BhaE ( “Back”#%4) [RIIE 31| Cookie It [ BRI 2
HI — PR, 30 a1 N IR S AN FHILAC Cookie TR I CARFPIRES . B, KiXE|
RSS2 1T — AN SR E IS — AN IR AR A HT N B R 30 Cookie, X305
(1) P it 1S A VR o

Cookie thi: ¢ T REST, KN EATAFEIRAERA 7850 K HAE RSO0 M 2171438,
XFERLSA T 22 A R BRFA 5 TH O3 E 1. 4558 F Cookie il Referer[sic] k{5 & 7B,

B OIREYH P A2 Nk m TR I, XA T ER R

HE B E, Web 35T Cookie [N FH /K HAMEAHF AT AH RN T B8 N 1208 1L e 44 11
IR L IE & iR AR SE . — M I B ik DR RIR AL, Befg i@t B A ] R
L HE (context-setting) URI, A& H Cookie, K INA XML . FEIXHE “BHR” —
HEMRE MRS URL, A ZH T AR T —A user-id il T EUC AR URL. [AFEHY,
X T8 H Cookie 75— 452 o (A B 2 Hh AR IR — MR TH P B “IaiE” s, SEn
AR 7 e T A A % b SOWAAR: B S SCRSEEL, X v A AR EAT
H Q% i ) 5 sh IR BN R A7 AR B, 9% P o e A 1 g S, A —A> URI R 58K
gk
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6.3.4.3 FY /& (Mandatory Extensions)

HTTP kA5 87 B AR eI & (045 S0 T IEA BRI B R AR 2o il (I, A
REME R o Xl it 1S AF R P BOdEATY e,y SO ISP ORI BT, B X1
JHETE AR — AN eI eAs, QRIAE[94] P32 s BRI HE . IX 2 AEBAR Web ey b —A
R VLS REST 44 WUk (1) il i1 S K7 1, 22 U FEDAT HTTP ik sl —
ALY R IHEZ I AT, I T BATTRI REM AL 59 & HARAF AR AT W] 2 (R G Ak o KT
YA TETL R 5 A ARG, IR AR b O HTTP FrAE R IRE T Hh SCHF
X F s T BRI 2 A A B

6.3.4.4 B4 TT##E (Mixing Metadata)

HTTP # ek RSB — AN W 4 ey el R B 82 1. DAk, e = VLS IX A2
R, IR SEEIR A EEE . odds. DLAERAE . SR, HTTP/1x Phisl KN
AN B B SR R A BB TR X EX R IR o ids Al B s EE R GEEE N LG
HEBERAEYD 5 M HA RV T B AT 5238 R 2, o o s it AT a3t 4 2

REST 43X &6 [] il {1 591 g 75 bR e AL R A il e IR B SO R B, T B e AT T &~ 7
HAB D REMFHE b FECR IR, AN RE CE R EGIE . AT T — AR Ty &
(workarounds) , BFE¥N N Connection S5 B CAAR IR H AN GBS 2 4 Mgl b 1) 4l AR e 1) 5
—ANER R, R AR TN TS B BRI — AN e R A B A

6.3.4.5 MIME &%

HTTP M\ MIME[47]h 4k 7& 75 B HIEE,  DMEORSE 5 AR Internet PR SE A 55, JF HL
FHIRZ CabrUEL T 17 BOR A B AR . A&, MIME FHTTP HA4E
WAFER bR, XEETERANAE A MIME 1) H AR ek 1.

EMIME H, —ANH P ARERE — (5 B g g — MNoE A R T A B AR i 82
W, AR RE BWE A —NET AR, MIME 535 P AR ERAR S AE — AN Bob R ik
AR, RS Internet MBAF A% 2 ANH SRR » IXFE, MIME [FE VAR IS A
W EATHAE A 2 A8 (multipart) 2 /7, 55 R34 FH A4 G AR 5K S 1,2 22 M,
ENHAEAZ.

BRAERN T2 e sl TR IHR I H 19, 72 HTTP AR 4T A0 AN B
FEVA RSP, RA A IS AR G A7 1 SORS R I B (i SR & SE A 0% « HTTP N i
& HTML IXFE I EEAARSERAE D “a” B5 | HZE4S (containers for references to the
“package”) — N AR J5 REE IR BEATE R SRR T SRR IR B AL IR IR e 43 o R LA
TEWAAA PTRER, HTTP geg Al — MU 248645 (multipart) 4, AEFrP 7RSS —#
2 JE AN ALFES JE URI %Y (non-URI resources, W E: RIVEA AU N URI B#Y6)
{HEX T IX M DL TSR IFEA IR Z

MIME T 1) @A T e R AL LS A R, SO T A B R S35
W, R HTEE AR Z 004, I HX TR AR T BREA A Ll i R ek vl # 2A1%
B, XA EX T HTTP &ANE S 1. BESA HTTP/1.1 A feJ1 SCHREA MRS, )
B MIME (72060 T HTTP 1 N — A BB RAT 5 HA R LT, REmk, &2 F [
hFER ) TCH AR AR ST AR 2 brd AL BT &=

6.3.5 ¥ N L EC BE SR
4 2 g SRS — N 0 R T — AN SR B, HTTP 3§82 Bk . 5
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HTTP 3T RN ER AN E KA N, PR M A i 42 21 75 B K i 3 5 AH DG IR SR 4 e /e —
AT B . I, 3SR AT e T R T, X R RS HTTP A48T A& 4L
[F)7%E#% (transport connection) K5 IX/MITHL .

JE HTTP/1.1 82 ST AR, AH 2 AT AMBO A & & AR AL —AN R 28 AR
Lz Fo RS BRI —AME RIS RATRY e HTTP, S e e 2 ALl
il (i e-mail) < ETAE. XFEMP A #E (broadcast) & £ (multicast) 1%L
TORARA R, AEAR e ] B R AR ST SRAN R I — AN E T I B . RIRERL, fEAIR 2
WERETM AR RGO T, XY R RV IR S AL B N [ R AL U, IXRF B /N () Bl 3 B
SLIRT M Y. 5 BE S A B S I

6.4 ZALE

R REST % T-8I1E Web S35 e ELEE R 52, LARINEZL (commercial-grade) SEH
HIE AR X AR I B, R — PP ek B o B () REST S HIREAT T 30 00E

6.4.1 libwww-perl KZE L5

25 Web FrfE 1€ SXOTa T IT A 4E HLEE N MOMspider[391 5 HAH < 1 BiMAUZE
libwww-perl. 1 1jj 4] 1 Tim Berners-Lee J1 & ) libwww 1 CERN 1) WWW i H , libwww-
perl $&4E T —AG—E T, KA Perl 15 5[ 134]14% 5 1% 7 i I F R 1% Web 15 SR Al RE
Web WiV o ‘g2 55— NS T 5 ) 1Y CERN 10 H A [ Web W%, S Wit 6T~ Web $2 1
F—NEEIH AR LAl G BISE 21 libwww ) BEINIAR AR . libwww-perl fiT$2
BEREE DR T ¥ it REST 244t

libwww-perl HFEANEREL AR, e H T Perl ) HK{H (self-evaluating) fLH31)fE,
FETE K URL AL (scheme) KRB INEEE ARSI #lan, 435 RAE—X0 T
URL<http://www.ebuilt.com/>[1] “GET”1& K, libwww-perl ¥\ URL ( “http”) Hr$EHH
FE, I HAE e R i — A6 wwwhttp [ resuest() /7 7E R H o 3% LA 192 — AN T
HIMFIEAEA (HTTP. FTP. WAIS. AHLSCHS5E) #2400 17 34510 A
P81, XANERERITA AP 7S — N HTTP ACE KRB R . e 34 T — Ml H Perl £k
PEE MR, 205 A HTTP g R EA M F B S, AE SRR R4

libwww-perl Jé7s T 18 H 4 Ak . 728 B AIRAS KA Ja if—4 2 4, il 600 4
MSTEAT T R F AT A D0 P o TE AR TIXANE, e 47 T 38U 24 Dhag it
WEAR . XN M ET K2 A Web R HL T H 1AL

6.4.2 Apache I3 B2

B4 HTTP MUVE T &k TAEFFIGEAE R, FRATFREA RS 2 it BRRe A 2t @R
FEUPIFRAERI L, R A AWM BN — NS o A%, AT HTTP kS
#% (httpd) 2 AFHH (public domain) KA, H Rob McCool 5 A7 17 K 2 A 4 43 1 11 [
FHBPTH N F L (NCSA) JFAR. Ak, 76 Rob BT T NCSA J&, JTFRANARFFEER] T
1994 4, RZyEKIF R TAATA P LA ALK (common distribution) [ 75 22k 25
7 bug WA TR RBA TP IR S R AR ) “4h 17 D B H B, AT+
F—H NG T — A2 . e R, FRATTGIE T Apache HTTP JIk 4525 75i H [89].

Apache T H &2 — MIMER T R B2, HAR 20— MEeHr . mdkg . Dhaese
RS YR HTTP IR 4s28 3RAESEI o IX AN H b — b o3 A1 70 tH 555 1) 2 gk AL [
B, A [ Internet 1 Web SKRBEATVAM . T HRI TF A RSS2 S A OGSO o X s g3
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WeRRAE Apache TR A . Jak, EXANFFRAEML T A& A B Apache B/ 342y, 1A —
AMEE A LRI 55 FISCRE,  LASCHF Apache FFUE I H 4R8I

Apache B1G 5144 # KUA B BEHE LR A 1977 2USZFEXT— > Internet Ik 55 (an Internet
service) MIEMTIR, LGRS T HTTP P ishn#EF )™ k% S8, FRAE Apache JF 240 H4E A

“ORICET T, %O HTTP A Diaed 54005, Gl R bRl S R HoAl AR 55, IF HAE

PR Iath MBS, H ) Apache JF & BT 402 “SCEL HTTP IEM 707 o
AT HEIR AR 2 & FBON, & MTE Apache T H H A FTIAAS [F] (1) HTTP SEEE 1) I
FEPRAT 0, M H S 5 852 2] T Apache FF & 41 1) 85 ZI VFR [R5 0

Apache httpd #¢) 72 Wi AF 5 o A H 22—, IF B2 51 4R i geia s hr
HITFIR AT = b 22—, SR i e AP e A B A 3a 44 . 2000 4F 7 H Neteraft i
7 7 A JL) Internet W, RIS YT 7 5k 5525 T Apache 80/, AR T 9 18 A 1) 40k
R 65%LL_Efr) Eu sl [http://www.netcraft.com/survey/]. Apache 42 55— 372 HTTP/1.1 Wp i
Timkss e, JF HA W BB AR XML IS 9, P 1% ) S A 525 T e kAT
Apache JF A ZEIR T 1999 11 ACM ARG KA, AN T-IRATILE Web 2244 (R AR 7 1
AN RN

6.4.3 FFRIMT URI FI HTTP/1.1 B4

¥k T Apache, AR ZHANMINE, QRGN AFIFI T, #HRHAFEE THT
AR Web ZER ML BAE = i e R RTRERNTE S H MK Internet Explorer A 5
—NSEELT HTTP/1.1 % P mbrdE (1) F 22 Y48 2 J5 5 Internet Explorer 71 Web W W45 1111
(PR AR 1L T Netscape [¥) Navigator. BRI b, FERRAEI T RE TPt e TR 24N
HTTP §J&, 540 Host k15 B 7B, IR D@yl 2 il .

REST ZEA WS e 4 5 1 AR Web ZERI IS . BT H AL, Bra I A BIbRiE
FEALEAET=F I ), L2 2 EATAS AR B (1) Web IV H 55 120 728 W 0 B35 22 1)
THOUT, WEA M AR . thsh, BriFsAExs T Web ff@H =4 TR m, I
H I FRE I 27 10 )2 k458 (caching hierarchies) A 25504 M 4% (content distribution
networks) 25 H AT w5 (1R BE T TV

6.5 24 LRIEY
MILAR Wb 4461 p REST HHU3 th () ] B0+ AT DA 45 444 230 P T 2 L 201

6.5.1 T LK) API FIHL3:

B IR Web 55 oAt A (] R[22 43 FF 12 & A8 F HTTP 54— A3 9 285 11 Y. FH 4 P 42
H (APD o HSofdE—rmtntt, S Web Bl A T — M EEEE (CERN 1] libwww)
YE R BT A TR i F1 R 552 A FH TR BN BMSE I PE . CERN libwww $E 41 T —ANJE - FE )

(library-based) API it ] HERAEIK] Web 414«

—NEET R APT 4L T — AR N 1O SURAH SR A7 5/ 2 808, B — MR i
R A AR LR K BRI AR 5 LA, XANRET st e i i FH 0t N AR A ok 5 e 4 4 A
ARG [ ST s O S TR, HARS 2GS 5 7 #R A I AH IR 1) AP
IEHZ VT P9 SEER AU T APT [T R 8 SRk Bt (1), X1 N BT R B R Bt e AN EEL

XS BN B ) 5 V2R T 1993 4F, AT E 25 Web IR AR+ &3 )
SZFAUCHE . NCSA [T A& 1B\ LB AE CERN B 28 BBk i RIS B K15 22, NCSA I i 1% 41 B\
TR T Web JF & FI20A%, X libwww FIEACIS L T “ X7 (250 ml4ed AL 5L
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fit) , BATE NCSA [N TCiESEAF CERN BR_EAAT I ekedb 2k . S ublRlny, fhor ks, #l
mIEHE D, FFEAA CERN AR i A SCRF I E 5 A G AU . Web I THL T K —
NS R EERE RS BT R — NI T R4 (1 APL,  LAFS & RIS sl i 7 X3 & A1) Web 18
X

—NET WS AP T IAZ B 5, AP S O G LITEZ (on-the-
wire) MBI —NETRILH) APL %A 76N H AT o IR T 150/5 W45 (1) /7 =k 2 4b
(PIRR I, AR SEAE e R S 1 b AT I8 A5 1) — 28 SC RS in 7 BRI A R J7 Tk
&, PERESUNSZ R e v, A IS 52 BR T B vh RF R SE I

—NETER APLARE T M TR E 252, (HEld Mox s T4F, k7T REHE
Z R, I B PGB TR N RIS IR, IXFR 7 EAE— AR R
Mg p I B R 2, T H RS SR SuERemE A, AR 1EA—NEIER,
EWRECT I RIS R A COURAT S ER 2557 & APTARAE) |, TAN 25585 ) fif vk At
WG S5 ITAGAERAT A

SR, AR LR BT 28 M Th B AEE A A R 2, BHEI Web 19284, &
Web X FEH R GATH — A HE TR APL (socket) K7 i) Z AN T M 2% 1) APT C(H HTTP Al
FTP) , {H/& socket AP A G AKX TN ZEK. FFEHL, libwww & —MTBRIEEY), BNl
T iR —ANEET WS APLIT R T — N ET R APL Nmdeft 7ol S, H
ST ENE A B SLAR 8 AE N I E AR libwww

X 5284l CORBA[O7VHRKE I Al JE i T kb X1 CORBA XY fe VFili ik —/> ORB
KT, BB PN TIOP X Tl (5 125 7 il A4 W AR T A5 i T K2
W HTTPIERE S TFrEAL BN FHE X (application semantics) , [fi] ITOP ¥ EL A1 A
5.  “Request”fF57E IHOP HUAHRAE T U7 1%, IXHE ORB RS ARYE F 5 & 5 MV i%/E H
[l (Rl “LocateRequest”) B & 17 N A% I — N GORAERZIE K, AKX REAT M o
HAKE B — NS ) key FIEAERI LG R RIS, EAEkEE THRE, A S FTA X
GAREALI o

—ANIUST I R BERE AR S — N TTOP 15 SR AH [H] 1 EEARE, i AN FHAHTH 1) ORB, Rk
FEAC S} 2t CORBA [ AP AI'E 4% 1€ BT (IDL) 8 M. AR X 26 b e 7 25— i
IDL % i a4 B UUID. —BOXT IDL #E 28 A MU S ) g i 4k — b il 2% 3895 IDL #
0] N #4257 (definition of the reply data type(s)) M€ o Heilr SRy P 45 4% 11
(IIOP) K& X, TMAKEHEXT %M IDL My (IDL spec) KiE o XL —1EIFEE, Bk
TN PR ——X T A A G 2 A TF 1, T Web XA AT A U5

M e ZE R AR E B 2 U B — AN P45 b (R AL F RE A8 i A A AR (effective
agent) MRS, FM—" ML R4k 2 K e S A I R A X 7 T K.

IXPTE L DX 43t ] AR W SRR A — N80 (aunit) BUERREN— N (a
stream) "5 F|. HTTP RVFHZICE BURIE L K A1T¥E . CORBA [ IDL ££5 (f35R) ARt
VR, B S scfS8) T R LR G, AT R4 48 5 EAH [ i) AP I
(F#F7E: B CORBA M3ETFEM APD , 1A ERER B B H A SOE & e M1 R 28
PR TE

6.5.2 HTTP # A& RPC

MATVH R R HTTP FRAE—Fh@ R R A (RPC) [2310LH, AU A BB FE
TR N, . RIS LN RE (procedure) WL, 4& RPC 5 ILARE A it
T2 1 N A X 0 T AE . RPC PsGRm IR IF B AL g e e I — a4 24, AR5
SERFAEAT A A LR B — AN B 3 R 12 . w2 A (RMD 228, BR
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TRRRBARPO—A (%, 7k} MG, A S DMERRIRS R (service
procedure) o AR RMLRNIN T 2 Wk IR S5 10 (R4 2 A0 b HoAB 42 15 (trick) , {H2$E M
2 NI EI N

¥ HTTP A RPC X 73 I A T, R AR H — N SE A3 AR
R, SRR T T EAT IR RPC HLEDN T Web K& A TR {75 HTTP 5
RPC fEAETE KA RIS T8 K2 AR H A b v SO a8 042 1108 ) B BE Y611, IX L83 RE
i e o () AT AR A IR 25 B SRUSHL B BEAT AR R o &5 AL ALAS— N I SCRE 23 25 A ke

(layers of transformation) F[i]4%)Z (indirection) , JfHZFiH R, XX F—A4

Internet B, 2N JoykPE B AT gt G B RGOk U, ZdEFA K. SZAHL
&, RPC HIHLHEMTETE 5 AP (language AP K SCIF), T AN AR Him 5 T 0 4% 11 3
K H

6.5.3 HTTP 3£ A2 —FiEsriil

HTTP JE A e Bt —Fi L4t (transport protocol) , ‘B4 MR ML (transfer
protocol) (PEEIE: HEW A, HTTP NI ANFRER, BIBRITE N “HSCAERL”
K2R “transport”#il “transfer”/E 1 X R AR HA “AL4” & &, ZJEUMWAAWIGFH LI . A
TURK G, B “transfer”fiPEN “HA%57 ) o £ HTTP Plrh, 35 S @E S AR08
LTI IR E R AIERAE, SR PRI — e, T R H Web ZEA4 1)1 S A
TXAN EH ) F 4 R IRAS T 2 D RE 2 58 AT REMY,  (H2 DML IX AN 1T, DUE
HTTP (175 XA PRAE A 0T rh ] 4 A ml AL

XA N A HTTP ] LU KB I s . R 2 BCY R r T- HTTP Iy e, BT
WebDAV[601LAAL, ANAXAT A HTTP A1 A — s Ho A 1 3 sl 2 7 KB 74, IX AR
A FRULE— PR S RARTE . AMUAGE PR IZ M @ o7 U e 1 A — AN K8 H 1,
M H MK R E EReETAE, BB KM BB S AEAPAT SN BEGE 8. PRIIX
By e 5 O T HRLEAE HTTP 2 By R 52 A = X, B A s oL HTTP Jrod
FCME— SRS B2 N Tk B — A st AR R WIS N T8N HTTP HpiY
3D o —ANFLIER) HTTP N H N 2 U P i sh 7 i 21 g8 98480 HTTP 15 SUORRIA )
FAFY), LUXF T B AL TR K) APT IR BEARSS,  ReWs g P AR o A 244 i
PEAE,  TANTF ELENTE ST N AR 1A

6.5.4 BASRRI BTt

REST )X ol A4 MR OR AN R -5 A7 T 2 e Web 2844 (1 ik oo
I E SRR .

6.5.4.1 — P ET ML BT HIPHRZ

REST 5 T —/NM AR N AT A A, e SRR R R N, BB TEAR AR
55 b g T IR R 22 B T W 45 0 N 1) SR e (partial failure) R¥L. SR, XHBH
BH LR B R 5 N RO I DhRE . S IR 2 1 [ A S PR S FUSIR S A
HIFMMZIH.

FH TR I IR TCRS 1 b 7 1T s e R ZE A AN DL L FR AN PR T HTTP Cookie. i CA KR
WS (HTML) H5I A1) “frame” (WD) S1E T RBUARE . frame SOVF— N0 V8% 5 11877
TR, AT ELOAAE B A SICRES. 75 O i EEEE IO T IR TR
KA TCIEFN T, AR WY 45 R RS e 7 D IR, AR LR S8 BI04 Y
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TAEIX (full browser application workspace) "' R Ho BRAAALE RIALEAE K 7 8 L A5 S A0
B, XA A AH I A S AR RS DU, TP RIBATE DR A
FHIN RN T 59— AN EF3C (subcontext) H1 (BEFE: Wil M EEH LA RIE
L Y. 5 FE R T N 1% A SE B B B A N TARE X, I N WoR e — A
PRI S BRI &5 R IR AR R H P R ED .

XJF frame F1 cookie, FRMUZALSUAET, TRAL R N RPIRES T2 FH - ARBER A
PROGARRE o o) — AP vh 2 i X O BB — A R Rk, Bl gn H P ACE e o — ANy
S8 RO YR AU BB A TAREIX o IX M Bt NS 58 UAH [R] R4 45 1T AN 23 [ REST L0,
[F) INF I A ok 1 B8 4 (0 FH P 4 LRI T G847 B /D I 4

6.5.4.2 1M E L4} PE

DD GE IR ) — AN K H b, REST BEfS 42 16 2 158 82 (R fi ke o fi A4 24 40
(IR FEIREAD MLAX 5. R, 458, 895 230 (incremental rendering) [ 1 &<
SMAERLRS . BRI, BAERIB AR iR, JF HLR L ae e ™ S a2 m R4 RE .

HTML[18]& P ARSI, KFIEI T, & HAIRGMERR . 755
HTML H (145 S BE I 76 IEAE R B i Rl b A7 S 00, DR A A A 1) S B4 S #02 mT I i)
——EM B HTML (1) /0 & AR e bR 25 bR AL I e e SR, HTML 7645 L5757 RN T 4E
IR F WIS AL . XL aFE: JBE— ORI HEAD b2 1 Wk R ool . =
BT AR R B R Y T L8 W s — ST I R PH 25 P [93 138 7 2 1, e e A5 FF b B
AERE R WIREIE A R A SRR, sl 2R EE IR HTML fE
W Bon A7, ERE AR A B (BE TARRSTER) 5 IS RER
STHIERASAE H, ESREILG EEEE RRNE TT AR 0 s A TOUHE 2 A1 [ B2 3N R i e R ok
TR AL IFRACTEIR I ME ) (lazy rules) , W SR S 005 | 4R 70 AEMS A 2 /D T
AN KRBEMRIC AT (PR B <R “SVERF) ZH, RTINSO

6.5.4.3 Java vs. JavaScript

REST tHREWE 4% IR IR1G LA T A% g ] — S8R 5 A AR L, 7E Web 3¢
A2 TN R, AR AR R A R R IR R T UL T . Java
applet XJ#T JavaScript & — Ml -

Java[451 & — P THIgm s, A —DNHAHLIE N H TR, (H2HEixsa s
KR E R T I Web, HIRAVEASEIETHFARS (code-on-demand) LhREM —Fh ik
RE Java il 5 NHAAE Sun M RA AR EARR] T ERRISCHRE, 1 H 29 R/AIT R S sk—
B CHHESIIREN, Z3 T 2. B HIFEE ¥ Web FRr T3 ARS 1 N T K &
Pir) 2 K

TG T Java 5] N, Netscape 15 A A T R FH QIR T —MAS fiE S, FRSCREN
k3% T AR, BT LiveScript, {HZJGRECH T IR GXMME 5 FR 171X — 4,
JU BB AR Z AL 544 9 JavaScript[44]. R W] RIRASE HTML HUOR1S IE 5 1)
HTML AR I8 2] TWI5E, JavaScript HAESIAZ GEIHHIL T e K.

W] R S AfAT JavaScript 7E Web [ EE Java NI ? X MR E Ky EAE A —FE S
RIS, AR B E VA TEREE 5 Java A1 EL B A K JE AR FERE ) . AN R A T 1%
BT R . Sun ARSI REZS 2, I HEERSOXEAN. FFEHRAZ
R A AR V8 5 A R E T R IR K, RN Java 78 BT A Hotb i gm R dtdsl,. (s 47 I v i,
servlet %55 ) #BE LY JavaScript IS 22 o A 1 S G B AR TR 2 e 1) S AT, FRATT T AL IR
Java 7& REST FE R —Fh Rk (BRI AE, SR B REAT PEAS .
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JavaScript B UF &G ST Web R PITF R . & HARA 2 0TI, BEZPRYEEN
—ME T AR AR LN, R — AN AR SR AR S ] ) T AR A 3 il R 7
TERINES ST LA /N o JavaSeript X122 B ()] WAL = A= s ma s LL e b o JROT [ 2R et
F 18 5 52 HTML A1 R 77 2k B 13 B0 UE AN &2 ] JavaScript FEACIS . 52 A%, Java /&
VB bR N P BRI T3 E AT Java AT G TR 2 R % [FIFE, Java PR
ZHZMIHE, RVFREIIEAAAE T N L RE DA 2R ATEER), R RMILiE K
KALFIRIEAR S 2R TRE F1 o RMI FFEAS SCRRR TR A A2F i m] Wk o

WVFE B L)X )02, JavaScript (AN F B0 TR FH 7 ol e 821 43R o JavaScript
AR A EERIRP 0k N3, SR Java applet B3R — A7 F)E K . Java A0S — H %
B AR A X, BELRIE Y JavaScript {US KIS £ . BJ5— A&, HJ HTML R
AT \EAERL T 4] JavaScript SEAEW AT, Java WE SR & RS0 52 8 188~ 801
Heede fa, NHA R IFGEIAT, KL Java FEA SRR S 2.

— BAF IS REST 29075 i A2 AR S5 (] (R UK DRAL 5 75 IR 1, 4 RO S8R
IAR Web R AT AR VG BN TR S R 2 T .

6.6 NG

ARERR TAEOWER SCARER MY (HTTP) MG —%RPEFRRST (URD [ Internet bk
[Pk A2 A 2 B IS A o IX AN E ST BT A AE Web  EREATAS B B2 4B Ad FH ) 18
0. teah, FRLL libwww-perl % P 5P Apache HTTP 5525 i H . LA P SRRHER)
HALSZILRITE A, FHdR T MBI Le B R R I R A 2 B 2 56 /20
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258
BAVENATE R QIRLAFRRA =/ al—ANEENHR, —AFw., R ER
MAEZG TS, RNGARMITOAN, WH EZAFEHE: X—R, EEA TG, BAHE
FBE, A —ARTERE., 2. FAHRGG T, EIRZAMITAITA, TAg

B, MAKEFEARE.
Christopher Alexander[3]

BATLE Internet TFE TAEAL (IETF) & X T IA HIESCARERE ML (HTTP/1.0) [19],
I Ho HTTP/L.1[42] MG — % Y5FR AT (URD 1 FRAERT T . 76 Tl T e () LA
o, RO TR BT BN — AN ST e W N Z Al IS B AR . IX AN I T34~ Web W FH 1)
A H. I BRARAL AR B FRAE BB MRS HERS (REST) 2RI XS, A T BIAC Web 4284 (1) 5
fite ‘EFEAE TSR, Wil m T, et eI AE T A TR s G, JF R
{F15 5P R AL 8 2 FT st Re 15 2 50 E

REST & —4UIMEMIZEMI LR, & I SER R X 45304 e /b, [R]ISHE AL S TR i
SEPERI AT AR P B KA . REST Ml i 24 A OB R IE AR 15 X FoRIABX L8 H bR, 1 HAh
1) 28 e A SR AL T AR 138 o REST SCRIAZ B AF A R . A HALE. LU E
X TEEMIALRE, DRI A2 T Internet MU (K] 20 A1 sUBBEAR RS 753K

IXJ Ve SO 45 AT SRR AU A T HY 1 3 R ok -

o NIE I LA UK R BEMR ARATF SRA A Y, A T AU RO, TR AR K
PHARK 5

o JHId AN A MK ] T A B BAR R GBI, ek 2 B e
J P, AR BT 0 2% (1 I H ) R RS R4 02K

e REST, —Flrmilts A AUBE AR R G A NN LUK

o EBLUFAIESZ AT 4EM 2SR I RE A, W F APl REST 2844 XM

AT Web 42 REST XA ZER I — A2 . A5 FET Web B B8 0055 60 T~ HoAth X%

Fe PR I LE RN A 36T Internet AR K] 7 A R GARAZ TR B fse 9 AS R VI8 70 o AEBAT DS
IRAIR AT A B BT A T RETE SIS, LSRR R AR 1Y BE S A5 ok S R g i A
s LR A I RE I Ty, FRAFAEAT Web B 5 20 DAt i) 40l [RIAE M, P g
RENS =K REST MHATHUAL, RB el SR IX AN WERANRF &, BEINAT R ik
RGN D FE 17 B AN NG ) 280 XU AT I8 AT [ R 4

FE— AR TS, B R G R SEDURAS At UL G e A et BAR Web ZE44 1 — L2
HREA S8 AT G A IHE REST A BETHAriE, 10k URI[2 14E 2 BEdAR IR R AL, L
LS Internet SEAASR 48 PR R IR A iE 30 AR, i PR MR B R g0lie (H2
Wity FEORFF IR R HEANED AN T A SEAe AUkt (R DT A8 BTS2 (K3 e, AEBLAR Web sl
FAAEA SO IO Wk 1T 1Rl REST $24L 17— M, ANBUa] LURIORIF AR VEAl 7 1)
The, B n] DURTR U R B R A3 53 1) S e o

A RATR T 4ER R TS i KA A AN T o BRAFAE Web JiRJZ 1 G HE A Ji U 2
TR EAEBOR s, I oG HAd R o0 A SR g ok ik, o) 2 S L8 i AR TR] )
A AE BT VRN F o REST REDTRR T EIAR Web BAT LM TS 5 IGSEAR G, ok AT
FTEER U, R TR DR SN0 ] e bl AR ek N IS T NS R S
TIPS R RE
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XPTRET- WS N R R UL, RGMTERESZ 2 T MEEIBAE IS AT — oA 2G4
RYGURUL,  AUFAS H HHORORE BE B Fe A AR, AN T 3 R R A S5 4. REST K
RS T A oK L R IR BE T 5K, B SR AR T BRI I [0 FH R e de 4 1, S v m) 414 32k
AT RO BRI AT UL S LA R e, IR ATEAS 35T Web R H IR U AALE 1994 4E [FBER 10 AN
SRR RER T HE 1999 SE [ RER 6 /01K

JEE 6 HTTP/1.0[ 19181 HTTP/1.1[42]k5 7 6 SERITF K Kok 11t URI[21]1F1AH S )
URL[40145 7 LA AEDUAR Web S HH T 5 8 AR 2 3T FF R 1 7 2] 18 FH R 4
REST 28 KA 2 T30 UE . e BEn] LIAEA — M BB, 1 n] BUEA AN T Web
PRSI SRR R 1R P A PR

BRI TAE SR AETX HTTP/x WS SR A I &, LLSASEH — A S 0 250 £
G4k (tokenized) HITHVZRY XYM FRT, (HA L F K H REST P HH AR 2245 21 1) Je
Vo LEEAMTR CEEEHERL Y REST B BB WA R (R W20k N R il 5
THRAEE T 3B R AL I AR X N 7 T P R e fe4 & REST LM% B AL (115
SR HIXBAIRS FiE (quality-of-service) + DA HIRFEE BRI 4L I RiA  (f)dn
TGty T 6 R S AURAR YR AL B s ) S5 T7 1, AR — R
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