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Hdli

Flynn AR 45 A F 48 2 -Ham R H U5 X, RN RS 5 LTIk,

(1) BadE AR B E R (Single Instruction stream and Single Data stream, SISD): SISD J&
S AL G IO ARAT ) B AL BE AR BT, AR A8 R R A 0 — 5k F8 2 AT RIS, JE R XS
—AMRAE A B .
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CAFEAT RO EENL CREREACEENL) WACE, FATAFN R Z AN ER WIS, HE 4
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HUET MIMD.
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FEF N R G A IR RS, 154 RGBT PN BURAH BT 18], — AN
BEsRfR M ThEe, WHE IR R RIS, 08— L85k B SEIL L 0 Dl AR ol B
TFRIHR 2 RGUREHL, XA HEALR AN A4 KRG EMHL (Complex Instruction Set
Computer, CISC); H—MRRERIELSIIEE, RIRHIBLLIIREFH, BerE— DNk
ITSERAR S, R IMThaE F— B PR RSEOL, IR R G IS i 1E 4 R S8 L
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FAAEARIRAE, HRPTAINERIEHTE CPU MZF A7 28 Z R BEAT
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(4) DABEMRZBEERIANE. N T IREERENIITEE, B RAEmLEH (A
W) SR
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A, EAF R 1R A — DILE N e . DEERL T RES R EZ M, filn,
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(7) cPU HHIERTFHFRHEES, —RAE 32 ML, AHAELETA.
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LEABALFTIX =AU S, Hihk R 28 F R AR M LS B, B SR R IR ARG R, i
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(3) FENLAEHL: AR — ] FhE T # AT B CME— b SR E, RS
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B (AR — R B MBI 20, T LUK A AOAE fil B 0 AR 8 A HEAT LA, e
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1.2.1 E1FfEes

FAF FIRAF O LIS AT IR B 75 ZE R e A, cPU T BB AL BEAT 3/ 5 . &
fFHRA—ERE, FICHER . T cPu ZAEM Y M 47, A :A/7 MR EIR KHE
JE ERgm RN R GV BE o ARAE LA ARAE, FA7 0] 5 A BN AT BTt 25 F1 A
BEAT RS -

LRENLAF I fit 2%

BENLAEELAZ (% 28 (Random Access Memory, RAM) BER] LA AW AT DALY, {H W L J5 13
BIERAE, Pt e T8 7405 . RAM X A4y DRAM (Dynamic RAM, Zi# RAM)
H SRAM (Static RAM, 45 RAM) Fiff, DRAM FIf5 B 2 BlR [AIZHHE 2, R 7 2 e i
XTI e RS B A Z 5 SRAM FER I LI G B T 15 B e — BARFRIT A2 k.
DRAM FIZE KT SRAM HEEJN{EEL, {H SRAM JHEEER, HERMEIR R ZRIE BB,
SRIMA RN, ik .

2 R

R4 (Read Only Memory, ROM) FILLAEAE RAM H—FAERIE N, HoRE 2
FEA# AR EO N A A REBEHLEE R T BE BN o IX AP 6 T ORAF OB LEA 5 E SR I B - i
THEE BN HEE AL T, BEWE, SARAEFEASZER, Frel Xl e
k%% . ROM — B H T 12/ R S FEFF BIOS (Basic Input Output System, SEAS N4 240 .

3. N fE gk Ty ik

FEVHENRG T, A A TR EOR AR R ELIE E 1, PR A28 ik 2 (H
i B AR LR BAZ 6 2 /D bit (1915 &,add by xxk).

T = R 287 b e v N P - S 32 7 RS S W

WAF— AT (8 ) NHfr, s Ly i (PRI EERRAT /N, filtn 16 {7k
# 32 A, ERXRWES, —Ram BTN,

Blhn, WNAFHbE ACOO0OH % C7FFFH, NI3L4 C7FFFFH-ACOO0H=1BFFFH(IA 75 E+1) 4>
Hudik 5T Ce oy ik S, A 112KBD . A% N AE k4% 7 (16bit) Zdil, LA 112KB*16
fr(FHE). RBOZWAFE 28 FAFfEa SRR, CAIMBIENFRIS T &R H 16KB MF



BTG, NZE A AN TS (112KB*16) / (28*16KB) =4 fil.
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(URETH A -

R — SR REIE R 0 N T AN B SRS BOR O — A B X U B B XA E K
FREB (FlEn, 512 AT, WK 12 (b) fox. —KHERI > Z DRI, B XA
DT, — R R G R E . WEE AR XS S N 1 JTAE, AMEWCKEE T S5 M 0
IR GE

FERGAL EHAT(E B S S N, EeREE AR HARE, XM ERERZ NTIE, SIER
THABII ARy FHERS 18], sEALE B bsiiiE e, 2R BhsmX, iRl e &t
P ) e S g R I SR AN VA R s na LA EIDSE
WEAL VT I [R) (AEERURNF[]D = 3 ) + @ e A AR I ]
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Cache FIZIREZ SR CPU Hrdfaki N th FFd 2, R PTEK“ 5 TRk 2 HH17, B cPU
517 28 G [E) BHE A 226 T PR o v it 245 e LA v 0 0 R AT 08t U i), (EL IR L A

o W EAL P9 58 A R IX PR AR G A AL, T ORI I LR A . B AE
CPU FIAFZ (M LB /N B (K] Cache. Cache %X E/IMEGEEHL, WIEHEERMERREL,

ARG, R MIPERE S KR T, P AF i RGUE R S A AFA 2 T ek ik
fl Cache.

Cache % K FHAHBEIEfE 2% (ContentAddressable Memory, CAM). CAM & —Fh%E T %
P AT VT I (ARG B . U0 S NBUERRS, CAM BEfE E Bhi 35— SR H M s B g ik
TR B, AR 4 AR TR AE, T ELRAS B % B 2 B
—HBArAEE, CAM XA A7 fik BT H BB R I REAT LA, IFARIC AT S5 BT A i DA
R, T HEUR RN . JRATREATHY, PrUL, X FhdE T Hs N AT IR S RO, L
PE T bk BEAT 32 5 ) 7 SUEARIR 2



1. Cache FEAJFIE

fiiH] Cache 3% RGUIEREHIMRYE R B SR AR I IR B o ARG AR P ) Sy P Ak S B, el
f s ARSRE T AR 2 MEE K2 R IR T 1E7E 0 A4 & A, BOR A7 IR 5 IR B4R & AL
hrE EABITHI ST IXRE, AURT AT H AT S0k 2 2R B UGTIAE Cache o 24
CPU i ZILHUEERT, HJ6fE Cache TEKEGAHNMHNE, WARA, MELM Cache
G HERA, BEANATIERBOZESE, SRS FRIRGSEE cPU M Cache. 2R CPU FHE TS
5] ()N 7 K2 #RAEAE Cache KR (FRJy Vsl ), MIATLARKIR M RGLIERE -

WARLL h ARFEX Ccache MG A2 (“1-h” FRARMAE, BEF KRG TR, 1 £
7 cache [T IE], t2 RIS ], DLERHRVE 060, M “cache+ T A7Mikds”
IR GHIF B Y 130 .

t3 =t1’ h+t2’ (1-h)

RGP RS b AR VIR OC &, o b R A3 m BRIt g Stk g b
D3N

B, EH RN EAZ W/ SR 100ns, B — AR RIEHE G 1) Cache, TLAIZ
Cache [EL/E AN 10ns, HURL MRy 98%, HEM RN 95%. EHATIHRE
FEFPI, 296 1/5 $54 A7 /BN RAEE RBGR S RUKLAEAT AT R AR AL 28, 3K
® Cache Ja, BHKIG2MFHUIERE] 2105

(2% ' 100ns+98% ' 10ns)+1/5" (5%  100ns+95%' 10ns)=14.7ns

2. WLRHLE

B CPU KRITUIMFIE KRG, fAffdsiiib Joox 3] cache F2H1% LA E Tkl 25 C
f£ Cache ™', #if M EHER Cache HBEATVIIA. XANIEFEFN Cache [RUMLHEMRLSS (BRIZD.
£ Cache HJHuybWrh, FAFM Cache K7y lAEMFEMEL (TO. # WEIBSE T iEE
LA A ARG A2 AR e LA

(1 HIHEPUR

HEEMUE T AR AF B 25 1E A Cache 176k 2%, B A4 R A8 7 B o 7E REAT BRI
FAFHBERE 7 =7y, NREMRARYUON: X5, 05 U TN L, ik 1-3 Fios.



76 4fir | Ofif
X5 e iRl chein

CacheHitht -

Bl 13 BEREr A EfF AL

EAMGI, NAEZ N 1GB, Cache A& N 8MB, TUMHMIK/NA 512KB. E ML T,
i IX, BT, — NMXMK/NEZE Cache ZEAIK/N, Frbh—IL4): 1GB/8MB=128 X,
X5 7 hi. ®AXS5: 8MB/512KB=16 T, FrLATISA 4 i,

PG T AT, BB AR EHZIE —EER cache T, W& 1-4 iR,
EAEET MR . BT REANXAEE 0 51, RAREAZ] Cache 28 0 T, Rl
AT Z) Cache 1 0 STLEME A4, 1 1-15 SN, AEEH 1 X o 71 (RIA
717 16 T AN Cache 2R RAEMRN. I A EEBUR I H P REH 5.

fE Cache ", NE—ANTEM—A Cache brid, ZAric T IRGIMATH Cache ik
HTHANAT . BEPET, BTEMNXE N S0, #ByBAEAF Ccache 1 N ST,
PPl R G XS R m) . BrABER bric r K B 2 7 £

B T R RO LR 5B, SRR AN RIE, A ARENRE Cache HAAEfifi %% ]
RT3
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05
I
0
i
15 7 Cache
161 \\ ¥rid 0
\ 17 FRid 1 T
JES
i
317 #ric 15T
20327
1 20337
127X
A
204770

14 HEBRET K

(2) GMHEBE
SRR AR A P AR R A7 (i 8 4L B Cache fFAfi8% . FE ARG T b, TAFfEE—
TR LABEF] cache HIAE—TT. WIAVEIK Cache HHE—TTHIANEE, WA AAE— A7 T
WA, PRI EREUER T R
FEARHIBRMRAE Ty b, AR 9N EE Sy, Ak B CEAF BURRE) A EE
84y COUP ML) o B 0 73 F T A TBCRHE » T S350 4 DA 2 8000 P A i 2 bk« 4 1-5
B

| 1 19 fir
ik T P it
EERS

Bl 1-5  SHHEmE 7 R E 77t

SRS 7 A Cache AWK 1-6 Fim.



EF

0T W\ 114 Cache
il e 0%
ki 1|
15T
Frid |5
2047H

Kl 1-6 StHERBR{E T

APATHERRS, ARG ERG T, BRERFUAN, WS 11 et EARS, K
19 frgg A L. OV EEDS Cache TURT MR 21 2048 4> 347 U AUAE — T, Fir LAAE LY
Cache PRICHFTE 11 fi, DARWIECIAETMER N TS . Bk, Cache pRicfE B £
i, PEEGE R AR E 2 S

FEAAMIRIE T, EAFHBE AN RE BRI Cache TS, 1A /20K EAF TARIC S
Cache % IUIIFRCIZA AL, HEIKBPRCATGHIT (Ui1A Cache #rr), B Aifbbise
SRR G IFRIC (Uil Cache R KX FHARTT OB BEARNS, Jefst | End 217 (AR
H, X ARG 77 S R . Ak A TR 5% Cache ARic [AI ELEL, AR
ARIOK e A ARG 77 U b o i i e T B s B, & A T/ & Cache.

(3) B

AR (TUABE) AT EAEMAR A S A BRR 8], 2 I P AR AR K — R 27
Fo AMBAGT NCLTUO AL, A) E MR, RO T E X R R R . EREEME T U, &
fFodl, EFANKIZTE Cache MTTZ AR [ E IR R R, (HA AT B R 2]
Cache 1. TEHMBMAGT7 b, F475 Cache #A4H, FAAP—ANHNMTIEL Cache 1)
B, Wil 1-7 s



B

l 01T 4l 8 fr Cache
11 Fid 411}
0K o 1 °s
\ T4 g 0 i
15T ic 11
0|
]m‘ (iF::]
X ) 0
74 ¥ ' 7
1570
04
Cache™P 515
!
127X
0 ET KA 20T

B 1-7 A Eeg =
TR 1-7 BB, E59 128 1MX, BNKX 8 N, [N 2 NI, HAHBE
77 A F AR 2N ] 1-8 Fios o

Cache#iiht
7HE 3L 1&F 196
X My WY T A Hichk

Bl 1-8 2 AHERmR{E R 7 ikt

ARG ORI . B 4L Cache ML EBMUEICR, AN AT
RAMBUE R R WA 1 X 0T, fheE o4, FrRLARRHEN Cache 0 A, £T
HBENZE] Cache 10 4 0 7T, i&/2& 04H 1 01, HICHmHIZER, AEEBCE.

TELUAHBAMUE 1, Cache WG —TUIARICAL K E N 8 £, NI FR T Zid% XS, &
Fidsxdls, XS 7 60mAs 1 460% T 8 fi.

BHEH, R cache FEHRE—TL, WAAHBBUZ T L i T BHEmg 77 .

% Cache H A TIHC N 16 TU (B Cache R Jr—41), MR AHBMUE . Bk, 6B



HAHIRBARIN P U vt H bk B — 4 324

FELAHBEMAZ AT, BT Cache HAFALA T AT LIE SRR T, PRI & 7E MG E 7 T E
AR 7 ARG A TUECE I, RS B AR AR, W DR BT H bRk 320 P9 1T
.

FREFERER: NREMERE, NAE5S Cache Z IR AR FIREME5E /&, Fir A
Cache X TFE/F A S REBWM, BT AR, TEAHEE Cache.

3. Bsk

4 Cache P=AE 7 — Vi ) A h 2 J5 . AHBL A& B2 [FJ I 32\ CPU Rl Cacheo fHZ
Cache CAHHUE G, AL # (KD Cache "IFELL NS . e A o & 4 10
A LAUF =

(1) BENLSE . KRR S B . BEHEE A Cache Hud 25, BIFE MoKk
RO, AR — AN BENLEL, 2R — P s

(2) Sttt (First Inand First Out, FIFO) Hi%. # AN Cache 1555 PRsE W IR I i
7, BITE T E SRR, ik N Cache MIBAE M & i, X Fh 7 2R N B ULt —
W, W NEAMEEN Cache MG . EFTEA S, 1 HRGIH /. K2
RESE — L REAF AR (EHRET) &,

(3) MEH M (Least Recently Used, LRU) ik, LRU HiEZEH cpu L kM #
F P e ey e o 3k F B 40 77 A 5 BRI 1E 3% Cache PP BRAMEFITE ML, DAEH &
WA PR B DT R LRU SEAE N & 3, (HSEIUROR LA I, RGUITHIBOR.
M R PR E AN R TR R BT A, F DS S
f 0L o

4. FHEAE

IR EARIESZAFAE Cache W1 IMEUE 5 W AF T IO A — B0 AEXELERAETIT =, Cache 1)
GERAFLLBRE A, WAL T LRIk,

(1) B HIE (write through). 4% Cache I, ¥dfs RN 5 [H] 47, 4 I AR NS 8.
AT, WA G BB A, FrE AR AT DRI — P o
folo XN SR B, T HL R RE T CR R AR I IE R, EAT ARSI 2 AN i A A
BN, XFEAFBGRE

(2) S[A] (write back). CPU 15 Cache UHE—HS5, ARRIEHE H A LIS A P17
WTT, TN cache FBVEIRES, A SEBE S 0l A AE b 7R IR S B SRR (K

I



cache BREH, — A —MhREAL, BB R — A EITgE O, bREARE ‘17,
FE 7 E R s — B, WRAREAN “17, MDA ER —RE 2| EE P EZ G, 4
FRABIE; WERAR SN “07, MK —HART B A7, HEHHEA P s X —
BRRIAT . XA IR R R R, kR R A R B BOR BE B ST A T RE H A

(3) #ricif. X Cache HHIEE—PEHRBE DAL HBImIEN Cache Jm, H
MBS M CPU EXHZ B IAT (B, Bt R f 5 A A R R 124 L E 07,
BB Cache HEEHUECE I 75 ZIMAELA RAL, 08 “17 WEBEMN Cache HHEL, A,
A A AL

1.3 KER

TR LHARANE —AMESS 9 T WF AT 9 TAE S5, AR 5255 A R AT AL
PTTIAT, T IZ LU T LA JFAT LA fEAE— I %), AR AR5 R G A — A HUThLe,
R ASEBL 2 MESS I E ST, DR R LR,

1.3.1 WKL REH

FOKLN AR F, 28T BN TAE DN N A B SR B8 — BT B A i
[ 9K T . i A8 UK ER SR IAT 100 25364, BERIRLBUIE 2ms, 704 4ms, 4

T 1ms, WHKL RN 4ms.

1.3.2 THERIKLHAT I E]

e EMK S, K 1 MEFRPATERE N BB BB BT U ]
Nt WSERAZAESS T R R Nto 35 EAEGER 730, WSER k AME 55 B RIS T &
kNt; TR REBARIAT, HAER M2 Ne+(k-1)te B2 U, B 7% 1 MESTHE
SEREIS R A, HAAEIE IFAT, 98 T TORERII TR BT BLUKZR R T i 18] AT A% R 2%
EN:

TR LSHATI [E)=35 1 26352 PATIS A+ (n-1) *JFK LR ]

E: 0 ARTELHKES L E.

FEBARIN, SCRE EERF R — T 1), R LR AT I [B] 55, szt —2Dar Ay
HARTE L5 S B DL RIS R A AL B D5 20 T T PSR B EEAT SR



Bl FEHENRG, —BLWPTTREZNEIE 2ms). 7T (4ms). $AT (Ims)
=ABrBG BLEPAT 100 56484, AIRUKESOR FEZ 2 K E?

G ok, 1 KAR A MBATI RN 2ms+4ms+1ms=7ms.

Frbl: FEB IR K LR AT I ] =2ms+4ms+1ms+(100-1)*4=403ms.

MsEbr b, FIEMRK LA B, BRI S Ak, 2”2 R PAT I B
[ G — AR L, B 1 64882 BHATIN AN dms+4ms+4ms=12ms.  JITbh: SERRI
IKZE AT I} [A] =4ms+4ms+4ms+(100-1)*4=408ms

FRBEEFRR: HiAn 80% L EAIEA RN B A 5, B D5 i 75 2 DL IR
NI, BTSSRI EHIE DU % R L br A TR .

1.3.3 WKRHFLE

TKER B ZE (REESERR 78 MU L. Though Put rate, TP) JE4RTE HALI 4] Py /K 22 BT
PR TINIRE R Ve T OEE S & R R /A I G 1 e SN M 1 SO 2 2 81 24
gl dinh= 8 NI/ I

TP=—
I

HoAd n NESE, T, RACFETTRE n MES P H BB 6]
LKL ) B AR N
b 1

P =Lim——=—
= (F+n—1At  Af

TRLRIA R AAREPR TSRO
TR KR ACRERIEE 1/t

1.3.4 JKLZHIME L

KL I EE>1
BROHHE L s=K

FERKE T, BFONTER —IZ], A2/ MESERESHPAT, BRI —MES MRS
BT IZES AL (FEER T BMZH, WHEEL 5, [HRMNEE R ERE MM
5 T 5 FAY AR 18] 0 K K20 o

56 B FIRE — AT 55 AN FH UK 2 i P BT 1] 545 PR K 2 P R DI ) 2 LR D K 42



I EE (speedup ratio). WA A /KEZ, BIFHAT A HOESTEY TO , fFHAK
LEIHATEI RN Tk, THEERK 28 nas bE P SR A A X R

I R B S A TR B AT I TR R ARSE (B0 DO, W —2% k BOfiZK 258 i n A4k
FE55 v it B TA) D9 (k+n-1)Dto. AERAME IR R, RV $ATIX n AMESS, i i 22 60 i
A9 nkDto PRI, #ANAUKBORAT I TR AH AR IO — 2% k BOUZK RS8R n AN IE B4 55 I ARSI
(Z9IIBiS=WSE

nkAt _nk
(k+n-1DAt k+n-1

XTI BB A HE A

B2E BERS

KB EEA RN RGNS LI KR S E 2R, R R R G
5 KEHIIRE. FERBM ARG B REAE TIRABM “— PR PIFERR”. — DA
e LB YRS BRIV 0 R E SR R G0 2R R B TR AR R G 8 BTSN %% S8 BE AN %
HIRE PP AT o #R1E R G T SE IR X e SR A B, AR B MSEBL R A R EEA

21 RERGHRBE S

TR GBI P 4L fE RGN AR PR EAR RS A, E
BEE BTSN AR G BB, SAERIRE P AT o B4 RSB THEN AT ST R 1)
KIEZIG I OF R, E R TSR 7 — A RIUF R3S, I - BE 78 7
M ENLBE, M RERIRE . BE RS FEALRA . HAEHBRIE RS FAHRER
GMERRIE R G . WRINEHIAEE, BIFRG T ERM AL (Fiha. SCF. B



AEALREAT B B

2.1.1 BIERGHIRE X

MAER S (Operating System, 0S) AiFHML ARG H W% L RGHM, FistEE L
HlTE B R G R AR A SRR, S B ST L AR AR AN S R 2R, (BT
FUSH P2 RSN RER . #E RGN PR O RIE—B N e, KB &
FIZ K10, THAE RGN R PR AL 8 APL. B:AE R SR/ R Kl 2-1
P o

EE AR

BiERG

THSCHLEE
CBRAL)

K21 #RERSSEFAFRRR

2.1.2 BIERGHR

HIERAE RGN ThEE RSy, BAE RS EA G AU HIRAE RS P HRIE RS
I ERIERGE. MEERIE RS A ERIE RS MNUERAE RGE. UNEZERAE R G55

2.2 BERGHEAKFEE

B ARG H L E YRR BT A BN SRR E B . fA e B B B SO B
B TAR, AR ERAIE RGN 58 RIX LT fE

2.2.1 HEEHE

REPENLZ THEHL R GEHIAZ L B . #4F RGMIThRE 2 — AL PN UE B . B T RLIY
R e, AEPENVE PR AR O E R, X R TSR BB R, A B 7S A



MART RGBS ACPHVE B A RAE R E O e, HAE BN B
SO B BEAN RGUIIBAT R 5 Ty HARAE R 48 P i 3 (108 BN il & A2 A BEALAE B T Se Bl
1, ACENUEHE D TEAERG PR EIRMM T, ERTH IR R R B R G

HERERACFENVE B B S AN . e R BERER RGP RPAT AL, B2
ERFF RS, ARZHTHEAUE P LS M SRS, BEN BE I 5 3 AT AL B O 1 3)
SHEGBRERG, W LGEREE ML AT FSEA AL, DUERE Ry 20 e B UR S A LA,
MHERE IR A BRI TR R G I, AERNUE BB ERE B . A BEHLE B Th RE A
TR P A AL 25 A SR ARBENL ) BC2a 20 RS, X RERR AT A AR A
RBR Pt R A5 AL B LA

1. BREMMS

MEESKNEE, BIERGE HREFMERNES. HSHRAE, RIERG T
FERIB AN IR PAT I o TTRERR ML & SE b B AR P X — MR R R . IRItk, wTRAAAY
PR P I BEARFIEA T, 5 “HERE” IS

NGy R R PR AR PP P o T 3R AR A6 A% RS A S Ja PP R AT » I LA R A BT R )
Ml RS Z ARG — MR AR RN BT, R — BRI AT .

LR RAGH, RPN ITAERAE TIRKIEN . E BRI

(1) BHEILE. N7 IREFREIFIAIER, HREILRG T R sEAf il — 8RR,
Mo i 28R P FE R A

(2) BFHIFAPITEIMTHAT . 1248 LI R 2 EAF M MR T8 tr; i
— NP RE 8 58 RS [FIHRAE R 7 B Z 181 AT I8 4T 5 Fe Vi AE R G A AN R KR P 22 )
Hiriefr. ME LY AE#STREZS DR, 1/0 WEHE MR B LA, £
Z BN ASRNEIL T, RINZDEFAES BICEN L2, $ATHEZERR. BA
HHLRGN, R RPATRIUN 28R 7 58 B HAE AL AL A E 2 461817

Kbr b, EZIERFRGT, FRFIATHAT MG IR = 2 B A AR . — 5T,
A SRV FAT AT, A T REAAAE BHEIE = 1 IR s 55—, R Ruh e Bl s 4k =,
] BEAE AR 7 AT AT

RRE, TSR RN R G AR BB IS LSS ORI R o R AR SE PR R IR
K2 Ry B R BORERARAE I 18] LA A7 PP 1), gl AT SR b e AR R 22 i, XA
Fi), ABH Ay S A0 mT LA 2E4T

2. BEREAPIREHFE



HRERR IS AT R e, PE T RERE EE A AT LR =FRE:

(1) MRS . AR VB cPu BN A L MBS, N 2R faRaat
HL, ERELRIPAT, JCIXI ST RS . £ D RG, T2 R
AL T RLaoRE, WHETENIHR— B, SR A .

(2) PATRSTEIRE CARSAEBENL, HALF IEAEHAT. ERLHENRG D, Rpgh—
ANHEREAE T AT -

(3) PHEENSIRHRE DRI EME (AR /0. HHFZE M2 (855 M E = AT )
WA, TRRVEERE (AT 32 B P2, MOPRIXANE RS NBLIEIRGS , A I ARy “S5 47 IR,
B MR CIRZS . HOR AL T PHEERAS I HEREHR I — ARSI, BRONPHZEBA A

HERERPIRSHEE A & RHEREM AN TR T AL . B, BiaRES R R A R A
FRide R EE APATIRGS s ATIRES I BERE R 35 5 5 — AR R AE NSRRI S RPN (it
REFTSEAF SR B HE A AIRZS o RERRAPIRZS W] A A AR LA 40, (H B ZEIRZS AR A
AE EEEAPUTIRE, B2 RS I REA GE B N B ZERS . AEARITI Z], AR TR R A Ak
THRAEAA TR —FRE . SRR R LT -

(1) 1Bfr&—-5F RS DRI RS T AMNE B, El A AT N e 1
ERPRES s BEREAEISAT IS TR (AR S 8] SO % RIS AN B 2 ) I, AR A A
TICRES, AT P Bl s (R A E A A R B S R A, AR T FR

(2) S5 —maEAs: HhEBE TARGE AR S 154k B B & AR 5 2 I BERE 45 A4 5
R BRIRREAR BT (S — DEERRVTE 1 BED, SRS BLE LA RS sk A
Ja SR T IR G5 R SR, AR — SR AT MR L AUE A O 4 IRAS, R Be 3 At
BSR4 BB AT .

(3) 17— BREISE 1 — A AL HEER (R 8] J5 55 08 1280 R 87 A Lk Y AL 2R
&% 0 EAUE R EHE AT I thia A IEAE IS AT A HERE AL AR PSS . i T B B Eoh IR A
BN RPRES I BEREAE ARSI, ERPIRS I U EZHIRES -

(4) MAET—~IBITE: FHDMACHER KR, RIHE P E R WAL T B4R
SHHRE PR, ke S AR, Ak LR R T BT

B 2-2 B N RE i) =M EACIRES R ABIRE 2 18 .

a5




HE

i fe] FhR
] 45

RE |

TREHRE
El22 HE=FRERILRTER

3. RTINS

AL ZRG T, HREREGWME 2-2 Frosf =R, BES —ERGH, 3UENT —
IR, H R EENRZERIRE . SRR R E A

(1) XHHREIFE . 8T EMPNAF RO, TR A AF oAb B ZEIR S 10 R4 41
7 b, AERERE AL T — R 5]+ PR HHOIRAS . OSBRI AL OIS I A A, 1%
BEREIAS B AT R A TASREE N A, FRIX AR A EERIRE -

(2) i iER. % 42 B QR FPaAT Il I R BE R A, R4
A AL H SRR R T ok MR, (IEAERIT R IT, MR, WA
P2 B AR FE AT I DL BN R P BEAT 2 2. JER A RSB R IRSS o

(3) SRR, SRR A R A O TR, DMESENE ST ifE, 505
A% T RERE AR Bl

(4) SRR 2, HSER RS (0 AR B, A3 A RE R M 21X S A 55 4%
Hs, RS AR, URERSIERIEZT.

(5) BIERRMTE, RMFERGABHERI IR, DER ST R
Lt ATiEK

g EPng, AT RIS R A LT =R k.

(1) PR MEERE, JFORRTREA T2 IRES, BRI HERE (PEEde) AR ROy
4 HPEER MR FORAE T IHZERES, SR PRSPV EERLZE . AMRIBMUIRES, % 3ERE
H AN AT BERL A P AT 1

(2) AT IR RS, JLPHIE R S HOE AR TE 0% bR I AU S 1
Y5, SRR, EAARIZAT, KB, R ZIERE A P 2R oy kgt
IR



(3) R B S, Wardi 7 s E R G SR Rt . e H R#RAE T BHAE
BEREARELIEAT, PR AERE A B A FOREE,  DAME MR EIR S P i ok o

Ik 2-3 B v AT HERER AR R IR AR T DL .

B 5 BB, WA

I i T bl
WA R B

Kl 2-3 AR R

4. BEREEFSFRPHEREFE SN — IR — A ERE AT B, RIEER
S BRI 3 B AL — AN FCVE RS IAT (1 AL AT o 32 U e A 2 PRAE I 5 B A
R 2 R — AN REFE VT ]

HERE R0 58 SO JESRAP IR T 19— A A2 R DA BB A 240 T AR A3 1 JE M 2B AT TLAH
EE AR, SR O AT L A O EERE R o i e kR 2 8] 52
OB PATH, (R R A R 12— 5 FA 1) 440 I3 A E 4R AT

FRBEEFRR: WP —mORU, LR IR TR R, 10 [F A HERE (A pp 5%
o

AG A SR A S AR R, AL BRI — IR A fevF— D EEREAE A, R —
UAX TR VF— AN HERE A A B ISAR I 7 B, AR 2 B A A3 T EDHL . Ry LS54T Tl 57
TR, MBS R Bl RS A VRN R AT, BT DA R I SR BT

BEREAE I AT AT AL R e P N B (E R I S B K i WU 6 20U e R 4T, BIA%
HERE NS i S B3 R HEAT R S BORR PP HOHAAT B A2 ELJF B, R SRR A REORUE XS Il 5 B3 U
MR VT o A8 ERE T ) i 5 B8 0 A8 BURE e ARBE AR I T X, A3 1 I XA, ik
R T 14 B 5 0 ) DA 0 = 27 1k A B A DA B R 2B R (RIS e A 1) ) — 1 5 B R PR 7 [



Ak, WA ETTFERENR SR EAT, Pk an R
(1) FR1kSE. ToHERRAL T lm A XIS, A7 SRR SR B I 7 DX SZ. R0 5o vF HE N
(2) NSRS . 2O BERERE NI SO, FAth i B 2E N % B 1l 57 DX PR aE R 2545
Ry, DAORUE T HERSE B e NI X
(3) HIREERS . A TEFEERVENIG S ES, SR FRE [E) Py —E R NI X,
EIEATIAN SR B A5 A 1T 3t ANTE N Il 51X
(4) LAERE . X2 ARE NI FEIX (I E AR VR O AT 16 cPUL 55 5T AT L
HSEI RN FE LR . TERE RS T, FoEL—MEN. UESERTET o i,
PRF AT BRI RRAE I 0 B R S A, (5 5 /N T T U 2 LIE7E S5 A5 A I 1 IX gt e
B S —AME 5 B LU BT (S 5 AR B SR B B AIE , LA S g ST AR N B 2544,
DA F5 17 S 25 R FE 22 I S IX (R R
SHE 5B R REMINAR PRI P ERIERD v BRIE. P RMEA v RAERR AT 2 EI
JR A, MRRONETE. B, P OJREM Vv O FEIEPATIEAS oV kR AR
P (sem) BAERIERERIGESE sem (HIK |, & sem MIERGE, MEAH P HAER
BRRGEHAT, BN —DEHENE—ES R v #E. v Gem) BENERZKES &
sem fEMN 1, & sem AN TEHET 0, MHHRBAFI (5 sem FHREAFD gk —BERE,
Ml T
—f P BAES v BRAERE LI RN
P #AE.
P (sem) {
sem = sem - 1;
if (sem<0) HREHNERPRE;
else SkEEHEAT; }
v #1E:
V (sem) {
sem = sem + 1;
if (sem < 0) MRFEERAFIH ) — A FRrEE;
else EEEHAT; }
AT RPIEERIE (AR, U2 AR E R 7, 2 b e gt
A IS AT U5 IR LL BEYE Gl AR B2 050D MARAS B Al XD R B R A RIS P Bl



FEBIR I I R FEFRIN NG X . R Py v EIBEE S 80T LUy Mg e of & gk FE st
i % DX A HERE B 1)
WESE mutex A TEFIMESE, WMEN 1, RopBfIF R Zim 5 X .
TR B IR I T X 0] 2505 BT B8 SRS B
P (mutex);
I 5 [X
V (mutex);
EH P, v BERIEERL, KESBELAESE. BHESER SHIZ PR
W LJHEREA K, AR SR TR OC . SUbkixr, R EFEHNESEANHGES
B HAENSIHRERRELMNESE, R ARIESERYME, &EFH P, v R
AALFE 5 B AE % BERE A PRAT I o
2R R TR AR TR E T M. BRI R G BUS A, BIA R
MHZIRR, Jik, T EZPIME 58, Rt X i e oM 2 808, i Bufempty
A Buffull, EAIMHUESAIZ 1 A 0, MNKFEFBIER:
AP
loop
APE P nexts
P (Bufempty): -0, ¥ & IS AT, AN 2 ) 2 4
next i AFZE X s
V (Bufful);  —-KE, B2 KR Call FIRERE), Ao 2 W 4k sE 14T
endloop
HE
loop
P (Buffull;
MR DX ™ s AT i
V (Bufempty);

endloop



S1 RN ZX A E
S2 HfERN HHT R R

17 T, 2017 4FR 85 (49)

5. HEE

AT P — A R 5 A0 T S B P A ) TE A A 6] o 2 P % T 3R 55 2 ) 5 S It
JFIHIZ 0 R BN S T RS —ANER) . — MR T BEUE — AN, 4R
A1 R A48 R Z AP E I AT R R

Bl TSNS, SR RARKL T RPATIES, B K8 SHT MR
AT =20 . BUBERIESN AL, 0T EAE N B RIBATEREN Ci(i=1,2,3). W 2-4 FIRA=
MESSF R BOF KT TSR .

K24 wnak
it AL oA AL 2 BRONTF GG S BN ATATRIL), W LLEL BT 117 B1 5 A2
PUBELE AL T2 R A RETFAE, T B2 AAZLE B1 &5 A2 SERZJGA BETFIA: 3 A



JRAkE R, B IRSS R.
FERTR R, AT R B 2058 R T 73 WA B 2 R 3 20
B Z5E 5 R — AN RET, 2P MHIZR R, Wl GR “FP R
EIHIZC R, WE 2-4 FiR, Al Bl. C1 & %A MEUER. i1, PUTIH=100%,
FITLEATTZ 18] F 56 2 B2 o
(] 1) 2 0 H R 48 22 M RAE IR R D BRI B 2050 &, HmT DL “ L5 AE A 2 T8 Y
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A IS Z, AEIE TR, w] P i PR 3 A 2% 2l BAIFAT S 1 [ I3
HEB T H: pert &, 5 (X 5 ML BRI Tl BB AR,
6. PEFR L 58I
HEFR VA R AP AR R (COURR B SCHE ), B R )RR I 7E A4 I (5 S e A EE
&% IFHE R — AR, EIE IEAE AT AR SO RS R N BA S B i i
JEE SR A S A S A BB AR, BENHAT
Sl HERE U A SR R A DA R L%
(1) IEAEPAT AT 58 5.
(2) $AT R IHERE R P BEL2E 5K 1 CUPE ZE SRk N RHROIR S
(3) PUTHIIRERZIR T P SR ERAE, IR B LM P ZE; BAH v RIEERAE
W 7 AR BHR R A S
(4) eI RGeH, H—# R — A .
(5) W% A th R HERE RO L e 215 i T U T AT HERE OIS 2, thoks SRR HERE R
BRI R AW R S 27 50 B IERIF Ty g, — BEAME
BHERE 5 T ACEERS, R N R A AL B AR NIRRT S, ERIZERE E O
F R B TN PR 2R, it (B FT SE ik ARl RIR5F 77 20 4R, M@ Al
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BRI N EE R IR T ARG BRI, ST AFENRSES ARG s, % RARRK
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(1) Sk (First Come and First Serverd, FCFS) B 5%, MARJeiE et CFirstIn
and First Out, FIFO). L4k BAFIH% 560K Ja 2 JE MIHERA .
(2) PUIEHCHEE. fLetUxme 7 HEREIL e, ML NI AR B H A . A W s 2 0
SR TR, MIESR SRR BRI IR I RAE BRI IR PAT AT



WisE, AT AL, TEhA ISP AT AFEE R ST TR Hh 25

(3) #&%:7% (Round Robin). Wtk EAFI% FCFS 77 HEA . AR PAT — IR S b
TG [R) AN R I R (e (] S BTl ) s, W EATRECE SRS A ¥ cPu TiiHE
PRI AR RS, R N —IRIREE . RIS, SRR R 3210 B 2 i st 28 DA B ) 3 —
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B HR BAE RGO, TERREHESEI A, QURBTEAR Y, 2 BB
JRi T ——FE8 -

LT AT ST O A R, TCRR ARy, AR AT sk i p “ 58
W7o B, p1 RS AR RL, P2 HERE LA BIIR R2, XA, P1 MAHEGIE R2, P2
TEGHR R, EAESRRN T A RIS, SORSRE OB PR, BRI U7 #5
BEN T IR

FER R RGN — DRSS, EAMUSIRBRENRATE, EELLIFBEAN RSN
i, BT CABEAY R N 12 R S T 7 R A 1

(1) FEBEAT . P AEREB N T2 2 SR DR AL S R BEIRAN L, BEUR O TC SRS A0 kA
AR MG AN 24 o 22 48 B3 VRV PT R AT 2 A2 A FH PR /K P B, ) A VR AP A s e 93 U
FEAEDEA L A s ELF AT DRFFAIGE R SR . AR5 FIIR B S5 45 %

(2) fRPFEHII RN . AT IEBORAS M BEFE A REAR ST T T RGR IR, AT
BELAS LA A L R HRAT

FRRIEBUE PR SRS . — iR AEZEBUR A2 IR AR T M S M s 55— RioRAEAE UK
A= Ji R FE AR N5 A A2 S s
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FERKHELM cPu FIRT(A].
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K25 TATFREE N R s A
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BEANF . W — MR EALARRN BT AN A as, BRSOy 1 FORZIHE
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A 28 AL Bode 12 0] el 1 HOAR B Ry AR B 1 AR IR I R R . IX M ERF NosQL A
AN T NATHIALES o

NosQL FYHBLATHL T KA KK R HIEES ACID B K—St1J&i. NosaL %



FEEA T B B I R A K, 8 B AP TE R H R A o 7E B AP L B A& 6 R A M P e 12
LA R 34

oK FANB R P IR AR AP — e s R 454, AN T BUR AL — R, B
AR TCA I T E A 7B B8R R NS e BT A B PR 5 /]
PAE T2 53R 2 1A AT R B AR AT, (LA 53— R0 e 2 O R AL B8 Pk e L ) —
ANEE . AR RALEE P DU X AR, SIS, BN Ied T DU A — R
B, Ao dLaT U 5 200 i — 28 1 SRR, IXRERAN 2 R BRI E 4 A, T BAUR
/A — G [I) A0 2 ] (1) 4

556 R AR A EL, NosQL %l i BAT LA R JLAME

1. 59k

NoSQL Hif FEFI KK L, (HR—ANILIR] K Rs s #2545 0C R AU e 1 6 R B PE . L
WM RFR, RFERIEEELY . TIBZN, (EAEMNEE Bk T i Kb

2. R, mrkee

NosQL H¥f FE#S BATHE mi i SR, JUHMARBIEE T, FERIMSE. xB8::H
FEMTR R, BEFENSMTE R — B MysaL ] Query Cache, & IkE —H#T Cache
BRR B —FIRKLEEN Cache, 7EEFXT web2.0 A HIME N, Cache MEREA .
I NoSQL ] Cache sZiCkZMI, & —FH4HKIER Cache, FTLL NoSQL FEIX/NZ T LK
HefemmmRE T,

3. RIE BRI

NoSQL FEAUH Sy LEAF At B i 52 7 B, BEIN m] LAAF A 58 Rt 5 e %
FHHEE R, WM T BUR — AR R ARG S . SR AR R R, 0 B B
AR . X AERER RN web2.0 RHAICH AR

el

NoSQL fEAAKFZMIERE I OL, b Al LA (LB w] FH K284 . Lt Cassandra,
HBase 7Y, jiid & A th g LBl vl

24K, NosQL tAFEARZ AL, B, FFRIDE—EbrdE, FM™MELATT, Wi
TRAEL, BRI IE /I TR KA SR, B Z A ST SRS R A



3.10 X¥E

REHE (big data), $RICIELE— €I MG AR B THBEAT AR, B BLANALBR
Bt G, R EH B R R A AR ) AL IR LA RE ) RO
e R SEIE AL 2 AN EN Y ighs

1 REHEBRR A

W FSEEH 4 A V(ED Volume. Variety. Value. Velocity) RHEFE A (KIFFAE «

Volume: fRAEZEIEAEEKR, M TB ZHlEkTHE] PB 4% (1PB=1024TB). EB ZJj
(1EB=1024PB), HZE TiAF| 7B 4% (1ZB=1024EB). #% HHT, AZAEF=1IHTA ELRIA
K Hs B2 200p8, TP B4 AR A 18 OB R SEB. 4T, MURA
N ENBER ARy TB B4, ISR EiE B C 2T B B,

Blhn, FEAZIEAIE, Hol @A s AT G Bk B BRI G CR R RS . ASEL BL

Bl MU RARRE . R EEh. 54 HEEEmTl, & FEE AN
WG R RGHIE . 4 JIRERRA 2000 4D, 2B RRIRIESAR 1900
Jitk, FHUEMEFEARER 1800 Jisk, MAMZEIZEHIERR 100 /I, HTEERR RS
HAtER 50 Ji%k, EMIRAEE DG 8 S HKEES, XK AR ik B 1O HEE A
1

Variety: i HRHHERRE L . PSR 2 0 Mt LR Bl 20 D 45 A A s A AR S5 44
PCHHE o AHXT T AR T 1 LAOSOA R T g B0, FESS M8k 2, B 4E M
HE. B AHL By shIEA B AR B A, XL R B R B AL B RE 0B T
B R

Value: FRHZHMER AR, MBS R SRS B8 8BRS . IR,
—E 1 AN, SRR, A BRI RACE 1-2 Bb. AT s R
AL S S T 58 R RN B4 B H RS 15 557 T AR AR A AERE . 24084
MRS, FFoeh “IRal” RAAR] 141 KT 2 MR, Xt iE R KRB AL
Bz —.

Velocity: Fif AR AL FIH LR o 32 KB X 73 1A% Ge 802 98 10 B 35 R AIE . R4 1DC
M “BUFFH 7 AR, TEE] 2020 4, AEREUEMH EKOAS) 35.22B. FEAIILIE R
BT, A B ) R R el (A

2. G S REHE I LR



fegi it 5 KRB INZ R IR 3-13 .

®3-13 EHBESKBREMLR

g v i R KEE
HiiE i GB 5 TB 2 PB #akll b
Ek R shk b a2k g H i BT 57 B iR
8 g MBHER ISR A (et B
BT a o PR 4 2 ERTE

3. R bR EOR

REHE A BE R B BOR — B KB REE . RAFE AL B KA1 A B B K8
e i e ¥edi . KR BRI CRBURR R . KRBT KRN KM 24
E DB

4. REdE R

KRBT UAESAT AT LR, iR ss . Byr frdd . T8k, #liEl. BUFHLY

4

B4 B EHME

MAARR B JVE B, BEACHT Ak s, AN TR (S B SR MR B, {5
B AL S BRI S0 — BB A 2 A . fE 20 LA SREMIK i A
N——D NI B S KR, (63 MRS 1 BLRTER RIS B AL EERE ST, v 1RIX
SESR RIS SAC BB SGER, B BUE RAURILR, BUEA T IR, X
B ARRIEE AR . TR EAF L DIRERR 2 7 ORISR, YRR TARKKY .

MO E SCABE UL, THELHLIRI 28 A2 48 tal {5 e TAER IVF 200 B £ TR
HURE S BRI A A, BRI AR AEAE HOR S S . BRI BLES) 75 B
PERA R MR B LI, A5 SRR A 1 IR (RS o PRl SR AR e AR M 3L
THIMAE BTt R FH AR GEiS A6 20 1 A R 45 ORI AR S RGP, B3R — SR DR IR S Ak B FH R

4.1 MEERM 5N

25 ZERe 2 FiR TSI 28 1) 2% 2 I LRI SR 6 o T SRNLZ 1) B et Al A0 <
LB B L B AR, TR £ B A S A T A A AN A B A — B U AR g I %



e N 7RIS BT R 2k, W28 RN BT — M BRI IO N
FITA 1 24 e S B (R 1, T4 Bl KT R 4% PRI 45 P U A 9 AN/ L, R )5
NEEAS /N AT — AN SRR B

THENLR LR 20 J2 it U i, 15585 12 A A e Reks R 2% 1 B AR D e i o — NI
hae)z, AFEBLE BRI 2 R ARG F—HLEs BRI R R 2 miE
B BATAE B A3

4.1.1 PI4% H ERAE R

1977 4, [EBRbREAC UGS B bR AL R R I TR R, € TIPAR S B S H
7 (Open System Interconnection/Reference Model, OSI/RM), ML T 4% 2244 ) [ Br bR
#E. OSI/RM it 7 i FEIER-CEBAL, sz, BRaeik 2. Mz L5,
SiER FOREMBHTZ o

1. OSI/RM & JZMThe

FERARE R R T, 5 — B AR R DI REAE S5, AT B A 4 i A2 o 1 %A
B B 47 1 o

(1) PERJZE. P0F 2 ) 322 ) RE 25 W M 58 O 4 A 2 18] J5UA BRI A e . S
“CEY RIS IRYHZE IR T OO0 U R M BRI EEE R R R AN fT R I% “0”
A1, LR QTR . MDERR AR AR A B A ARy R GRS A BRI O, 9%
PEBERE RIS .

(2) BHREER)Z . BOREERRZ OSTE P ARAR T s I 2 b e 22 B A% 12 DACA
FPLASE PR CE » 308 e VAL R A R 2 A ) K SR G AN TS A A B AR BTG A ) B
TR e G i B, A K 4 R I — A T SRR

(3) 282 . LA T M B w2, T2 B 55 e B BE B 2 IR 55 1) i
SCUREAN MG T RN RIS, I L W 26 R AT 0 255 IR 35 s T (packet) o & 2 B
DR A% i B 70 43 LA AT T D00 o ) B R R AR RN 2 AN IR 2 ELIDRIR 1) PR R
SL TS A R SR IR S

(4) fef)z. f&5)2 B2 T EdmEE R &2, ORI MM ZEERIR=Z (W
2 BARERR R AN 2% 2D IS B S =2 (S1F2 . RoREMBHZ) ZE
], & BHE T RE A T (KA 42, e R BT 55 91 6 THSHL IR E {5 42 3t P 5% £ 31 3] o



1B AL R S5 o A2 WO T NS Z T RGERI S hRe, @& dm)Z bl m =
SR BB G 11, I AR G ) v U B AN A 2 R A T T )

(5) 21H)Z. 2162 H AL G2 SR AL o 2o B e 4 iR 5, ARSEi RS 18Kk 5
MRS AR AL Z MFESE . HAMFEBEAmSiE ), FEEEBIE it . 2if
JRER LIRSS T A S BRI R =AM B SRR R )2,
R .

(6) Fn)z. FomZABRRH P E R R A S (RHTERE) 2 R IE )
B B S EE I T T8 SCREIR N A LS S BB R TR, 152
SRR A R, G, BRI, gD RS . RoR)2 2T A R
SIAATIT ) 52 45 (45 S IR T, A HE TP B0 i S50 FNE A ) EUARRIR (BR300 19
For. XFE, BRI RS % B M5 BRRE, B HmE R MEUE TR H —
FIL IR (¥ 7 2K i

(7) RIH)Z . REHYZ R B 7 — 2, R RS 5 & 2 2 a ) § i . 2
SpRR A, EEESEEMRR BRI AR, £ osI/RM A — RGN TLE AL

2. TCP/IP Zikyfsiny

HAR OSI/RM A THENLIN E% ZE R AR HERE A, (HIEA OSI/RM I &5#Ed T2 2%,
KPR RGP R OSI/RM HIFFAZ . HAlT, &R Z T HEE R M52 TCP/IP
(Transmission Control Protocol/ Internet Protocol, fEfI#& YN/ BRI GEMEEAL, 5
OSI/RM ZERIARTE, AAEE—AIERN TCP/IP S5, (H W AR 5 FF K (1 W Uk v AT iE
(B AR5 B L RE S YA LB SZ I 2 IR, 23l R T2 L P2 BT L A% a2 AR
=3

(1) MZH . ML 02 KB T oSI/RM AR R Z A ELZ, TCP/IP )
WONEL S BRI B R R BB S € SCT 4 11 2R A B2 R Y o 2% 4%
FZALAE TCP/IP S5 RER ) B2, 3 40 i T W B 19X % 1 4% s T 7 1) 4 IR 55 7
I Th g

(2) ML HEE . M2 EERZWRAROMEE . LM ZE BB Z, 550 Rk
HNEEARBIE N, MRS ik, BHIEREHI R 2% TR SR 1) &%, 7EThAR LIRLT
OSI/RM HHI P45 = .

OAEHZ o A& 5 )2 57 SRS YENME i 2 TR 32 (i 215 14 B0 A% 5 i 55, A4 T 0SI/RM
AR AR



(4) NHIJZ. N BRI A BT, O F P 7 5 et H et 2% o 1] 2% B¢ 8 1) 5 il
%5, WE T OSI/RM & EAIZRIRZ H 1 7 DI fE

4.1.2 F WK PR

RN LS 1% 2 PR VR 2 I, BN 1R e Sl M2 AT a@E . 8ior 5
FIETT R Z IO AT— B, BN, — IR iR o — 7 R HIE B

1. MHZE W

FERLHE T, g ST AR 2 T 1) B2 R B8, R PR e Je et A% 2 B iSO P IR0 246 58 e 04 A2
HIES . XYL EES FTP. TFTP. HTTP. SMTP. DHCP. Telnet. DNS 1 SNMP %%,

FTP (File TransportProtocol, SCAFAEHITIND M EP G THENEE S, 8
71E TCP 2 b, R Internet KSR — B THENULIE S — B ENL —Fh gl
FTP RUAEHREEES Bin (ZH#EHD A1 ASCI CTASCHE) Wfl, BT SRS 41, #RN
P TR R . FTP AR LIRSS S8 Z A5 S 5% TCP i, — M Tk
FERERE (M 21 Sam ), H—% M TREENE (R 20 SimE).

TFTP (Trivial FileTransfer Protocol, f&] S0 A4 M) A& FIRAE R LS A 55 4 2 1a] it
TR SR AP, SRR TP A KIS R ST . TFTP EE3L4E UDP (User
Datagram Protocol, FJ 'k thid) 2 b, fRMEAAIEE B fiRkes, ARAFIUR
RS ATENLH, 3 R I 4% J7 2Ok ORAE B4 1 B3k

HTTP (Hypertext TransferProtocol, J#CAAEHIMD 2T WWW I 55 5% i 5
245 38 24l 0 0 245 R A s S o T DA B SN i K, A A e o HTTP ESTAE TCP
2 b, EAMURAETT SN IEA DU A% S SO SR, B0 58 A i SR R TR — 823, LK
WIRER 7 A SR RN

SMTP (Simple Mail Transfer Protocol, fi] BLHBAFAEG P ZELAE TCP 2 b, &—FhfE
AT 5 B R P ISR A P . SMTP SR EEBEAE FTP SCAFAE SRS b (¥ —Ff b 1 A
%, FEATAARRRZARIBAE S, RS d 7 B R @ A1

DHCP (Dynamic HostConfiguration Protocol, ZhA EHIECE M) HrfE ubp 2 |, &
TR P RSHER . AR 1P M BEEdE# DHCP RS #HEEh 3, JF
PSTAL P P o ) DHCP 23R 1M 2% 7 b JU) 2 4 AR 55 45 70 B2 R ORI 1P PR B s
DHCP I AL (BRIAA 8 KD MMtE, A HZEM IR i) TCP/IP g . L



AR, PHLFEE R DHCP MRS & HIEEAL: LR 87.5%M, WIRTIREAH MY
HIFEHE 1P f DHCP JRSTaIE R L, WIJT4REC R AR DHCP JIR95 4. DHCP Z)FCH] 1P M
BERT A N =R 50, 2R 2 shAs 2y Bo A E 3 .

Telnet CRAEE KM REFANGHAEF, #ILAE TCP 2 .k, EREARINREL R
FOEFENERR I ENLR G LT, Telnet 52— MKEFTA P S N2k B 2 v SEALEAT AL 2
AR B IR . H AT, 88— Se ORI RS R AE A AT B 2 AU AL, AT AR B 47 1Y
Wa N, Hgb T B Ik B R T LR BECE

DNS (Domain NameSystem, 14 R4t) 7E Internet LIk Z 5 1P bk (6] & ——XF W
(1, B4 BEOME T AEIZ, ENLES 2 (8 R B EAR R P bk, EATZ B TAERR N
SRAL AT, SRAA AT TR R 1T I A AT IR S5 AR R T, DNS At EAT 44 M AT 14 R 55
%o DNS 0 H 7 AP I A4 R 4R LIRSS« 24 H P E R AR P rh i N DNS A4 BRI
DNS JIR 55 ] LUK b A BR AT 0 5 AR HAt A5 2, B, 1 sk

SNMP (Simple NetworkManagement Protocol, & .25 BEPMY) & A T iRk Internet
L P AR B ) R B K, BT BAYE 1P IPX. AppleTalk 1AM A& B EAE . SNMP
AR — RV ML TRNER RS, BRI S . Bl S5 0 E SO — el ki H AT,
SNMP 0 W 45 48 PRATUER o S s B A AR, IR0 2 SCRF IR T, K 2 50 28 B &
GG HERT SNMP .

2. fEHE I

Pt 2 F B MERML, 43 7)/& TCP A1 UDP (User Datagram Protocol, i J* #i4f
RO, XL ST IR AR RS BRI AP RS .

TCP /BN TCP/IP MRl i EE PN 2 —, BAE 1P PRI AS T SR IR 55
fUREati b, SR T ERBOR, MR SEME 7 — RIS T R ERE R AL B
HifRss. TCP W — MM T EE b, B SEEERE G .

UDP & —F AT EER) . TEHER AP, T DAORAEN, A2 it R (] 1315, 55 TCP AHEL,
UDP & —FPCE M, EMA RN IR E ISR 2 . ATLARXAES, TP A B T At
FEVE, T UDP U B TR AR HE S . UDP P — M TSR R, XA
AR, (HESRE R

3. M E Y

W& 2 b B EEH IP. ICMP (Internet Control Message Protocol, [ 45 il )% SC T

B+ IGMP (Internet Group Management Protocol, M FRZ1E #H31) . ARP (Address Resolution



Protocol, HutikfE#THH) A1 RARP (Reverse Address Resolution Protocol, J Al HuhikfgAfT Hri80)
S, XYM FRAE ) AT N AT

1P AR AL IR R 55 308 W B A R TO VR I AN AN AT S 1Y, e 4 2 ke U AN i 4 ) 2 2R ¥ R
SN T B B, X IER TCP/IP B i RCE LAER — N EELRIE. MR R
REEZh P ok, B T IR M B0 K S0 0 K DIRESL, 1P IEIREMRZ Y AR TR, B,
N T e AR ECHE B B R RO NI BR 1, W28 2 St 1 Bt Jom A D e, IXAERSRRAT 1P
s A RE AU o SHAE M 2% E A5

ARP FHTahas e il 1P Mkl ) Wy b ik ) e i o Wy PR 2 4R T S R b,
WHAY MAC (Media Access Control, BEARDFIRHEH]D ik, REHLM KA ME—Hht: RARP
T ah s bE ] 1P Huhik (5 e

ICMP & — LT TH T RIEZFICSCH UG BT 1P PG — R a2 s = v il
BRI B T RE R A SEIREEL PR, PrARE MR E R R 2 I RefE R B %=
BN AR S OLE], XA 1ICMP T RE.

IGMP f¥F Internet HHITHENSINZ 3, R AHENUAE RIS Z H g maikib 2 H4l
JIA I . 2 B % AR SRR IR I 2S . TR AR L8 K% IGMP B, THELIE
WAL 1IGMP R RN 2 H B a8 7 SR AR G A B 46 h BT 248 1A

4.1.3 IPv6

I 2% B R R B4 /T RS, 1Pva TR S D AT . HRIN BRI St E 2R
SRR, bbb AR B R SURIIIK . ShZX QoS MISCHE. A S IFASEAHMEST
AR A B 2245 R R R T VE 2 B NSRS A X L 7] &, 41 DHCP HR . NAT
TR CIDR RS, (HHERAN AT G 3 2 5] N HARHT A o), 1) @A A BIRA R R . T2
IETF M 90 AU ARG F—18 1P %%, il LS, 7 Z B0k % 5
EAEFEAR b, &TAE 1995 4 12 A 7R —AMZE) RFC X F——IPve B, %P
Wi R —4% IP(IP Next Generation, IPng). ILFEE 4R “ HECMPMUEE 6 iR,
R — AR BRI

1.IPv6 MR

—A 32 A7 Ipva HEERL 8 M B 4 B BEECZIEA A 3T T IPve
Hudik iy 128 fLL 16 Fh—B, ok 8 B, BN 16 frfE#h—A 4 £ 16 i



Ty, BERZEHES <27 2FF.
W RFC2373 JrEN, B 3 FilsNER 1pve Hullk. Bk NERKIME R, HT
H 32 4 16 #EHIFZRA K. W, FHXAS 128 2/ 1pve Ml 2 #EH|R R N

001000000000000100001101101010001101000000000001000000000000000100000000000000
00000000000000000000000000000000001100111011001101

JeftixX 128 fitifR 16 fL— B It

0010000000000001 0000110110101000 1101000000000001
0000000000000001
0000000000000000 0000000000000000 0000000000000000
1100111011001101

5 16 fL—BUEHN 4 MR 16 3EH], NS LB SRIT, WIS RIIn TR
AR
2001: 0da8: d001: 0001: 0000: 0000: 0000: 0001
EEXAS A AR, R NE S TN BT Rk,
2.1Pv6 E4EHEER IR
78 1pve L WILBMERAE —KE o bt AT HERS, W TS BRI o
A UAHEAT A0 o AT I R ks Ak 21— kR 4, W A4S )
2001: da8: d001: 1: O: O: O: 1
TS 2 BBy o FBL ATRMER] “c 7 (ANE S REIR, RFEHIRE
4, AR
2001: da8: d001: 1:: 1

XEt 2 IPve HUMEEGE R R, GEE: 8 pve Mk R RFE — “::0 7).

3. Hk IPv4 HiBIEIY IPve il

WA — T RVE R AE IPve ML AR IPva Mkt . IXRPERIRIERIHLRE RS —
A 7SI R, T IPva F70 R Ak . XRLEHLHI BT 1Pve HubkARRA
Fonik. f: fe80:: 200: Sefe: 58.20.27.60, XA IPve Hulilf¥JG 3B/t —1 1Pva Hh
k.

4.1pve iKY



IPvd AR T REMAREEEEAY, 75 pve B, HECAATAMEH T, XX Mg
BRI, BOZEMTHER, FONELSR P Mg, IR FEE L T 3% 5]k
(¥1. 1pve U345 3 Fhbdib2KAY, SRR ERE. 28 (WARELRE. 2 (BHRIETER.

(1) HfE pve Hubk: SAREHLIEME—FRIR—AS IPve 1T RUIEE L o R A SR I 1 L
Y0 IR 2 AR S A XA ML P PR IR 2 1 o ORIE R SRE, 1Pve BIMI RS VE 2 AN HE L AR
[ 1pve ik, REEADS T EHL LK 1Pve HECRIIN—AMEH,

(2) Z4% Ipve Hilib: ZFEHIMEFRIR—4H 1Pve AL . SORME 2 hE I s
S EZ VRl AT (S

(3) 2% 1pve Huhik: ZHEHUMEARIRGE 2 AT AR M. RIEAEZ H bk i i ]
AR — AN, — R MR RIL N — M.

5.1Pv6 R 3

5 I1pva AHEL, 1Pve HATELF LA H:

(1) 1pve BATHERRHAE A IPva sFRLE 1P MLy 32 7, 1T IPve 1P ML
He DY 128 Airs

(2) 1Pve fHEFTE /N B . 1Pve (¥l 2 iC—FF SR A8 4G K V2R R SN, e 2% el
AEAERE R P — 2L SRR — 7 W, RO/ 1 R g P R A, B T
i R B R

(3) IPve HGIN ISR LR SR RIXRAUSC KRR, (4 BRI 2 SRR A 7K 2 AR
Mgz, FR% R (Quality of Service, QoS) FEMIFRAE T RIFIIMEF & .

(4) 1Pv6 AN T X EZHACE FISCRE. 1X2% DHCP PRl (s And Jg, A mgs O
FO R A B S 7 AR

(5) IPve FLAHERE A, fEMEH 1Pve ML, FH P AT LIOGERI 44 J2 1300347
W, JERE P ARSCHEAT RS, RO R TR i 2 A

6.1Pv4 2| 1Pve I IEHA

IPv4 / IPv6 AR A

(1) B BREA : S AIE LT SO 1Pva F1IPve UMM 52 RE, AT S5
il 55 (347

(D BEIEFA : BEEH AL/ 1Pva M2 rh EIZEEIE, SCHLZE 1Pva 2% EXF 1Pve
55 AR, PRUENE S5 RIEAE AN I . BARIIBSIEBOR 6045 6tod F¥iH; 6overd F%iH; ISATAP
BEIE .



(3) NAT-PT #iR: NAT-PT fHEHM K& &EE: 1Pve Fl IPv4 %5, 4 IPva F1 IPv6
S EARVT AT, NAT - PT 9 5 SR ol B0 140 2 60 90 1236 AR stk %) B 5 o

4.2 R{EMS] M

389 (Local Area Network, LAN) 4445 Bt 7E A5 BRI 6l 4 0 % £ T S ML L 4
VA B R A5 P04, 3t Tyt e 2 O PSR P, S B2 ) B A LS4 0
=, P (Wide Area Network, WAN) J&7E 41 B 8545 K AT R 97 R R RE 56 B AR 19
by, P KK IR R 4 1 % RSB R £ 6 TLIEAE — 2, LR — M UB3E 2
%

4.2.1 [RBMIEREENIR

BTN BOR T, R g 5 9 1A 2 B2 A . R s R R 45 DU

(1) B AEE B, — BB R BT R IXIEEE 2 N .

(2) Bl tehmE R, I R B % f k52— 08 10Mbps~100Mbps,  H Al
1000Mbps RN 22 E 8, AlEH T1E s BUR. WSS & Aol 55 B0 5 500 ey ik
A o

(3) BARARRG AR, IXAL R Joy o 308 R P R o 2 A i, T LA PR v o R 4%
BRI R

(4) —MLh pC NEAE, BOFELIHM I, WS —RARB T T AL,

(5) PhuCHHIXS Rl s A R, EWRAR. B, T E Ry e, M=
(RPN 2 40 PG 1) G BT 45 . SR a5 IRTR SRR AR ZE 1

1. 2BEH

W 4-1 fos, BIBE T KM EEN ERURE 5P, B — Kk, &
[ — XL (P AHBER), I AT RARE R B A L, &4l — 2RI
INEERIRI 2% o AT AP 2 S A SR A i 45 4

2. RGN

W 4-2 Fios, RAEZER T NI 4, el — 2 30 IO A5 LB R i A 7 R A%
FE—il, IXAFILEERIEE LB T DR — R [A) Aaly F 4 s At A T



K41 BEEH 42 SR

3. B4

WHE 4-3 fiR, BRSNS, 5aLEap, e h— &L ZrEE L%
BT T R . AFEIE, HIRGHIEERER A, Ve A I s
FIRG AR, BN R R G HEAT G AL, & RS A RRIEER,
T BRSO ZNZ L AT 8] (R i A T 1

4. PAREE

I a-a FoR, IR GG 75 2CI 000 4 3l AT 15 seU08 b 2 TR0 2 ply — AR B 15 2k
RHIE , AR 5 I AN 2 R M) 8 FC A s SR I b 45 4 75 2R o 2% (10041 25 EL A
JBRIGL, T LI 2% 3 B I AR AR s, B VE AR o TESEBRRL A b, — AR D B3
[

B 43 FIREH B 44 FRIREEH

4.2.2 LLERBM

T2k [R5 (Wireless Local Area Networks, WLAN) = %3z Fl 143 (Radio Frequency, RF)
BORBUR R SR I R Ge b AT R4 bt (B, R, XUEREas) Roe s
EIEAESS, AT WLAN, F P A6 RS A A4 BT AR SR A 1) AR RS, AR 75
TR T R AL B [, (ST AR SN RS, XK T TSR 2%
F R A A4

1. #hhaEEH

TR SRR AT 73 PR3, e A BN R (R Bt P 2% ) RGN A =



(Adhoc M#%).

CLOFE Rt 190 2% o B A 0 28 008 T o 2 15 19 7 3K, (H R e A AE 32\ 15 (Access Point,
AP, JBITEN m — T R IR, TR NRIEIN . AP HIE 5 IR,
TTIAE 802.11 1 802.3 ) MAC WMz [a]#EAT e, — A AP 7 HIEE 2 IR — IR
W53, T AP FEHI I T AR DN EEANL SR, A LB R AL S5 8 AT DL B
— MRS

(2) Ad hoc %4, HEANPIZEHAE ] To 4@ E 77 2, BLRGE To 4 R S0 min) s i
o HIAEBMEMLEAAEL, Ad hoc MZEH IR AP IXFEII A, Wo R IEA R G4,
(L% e R iR 42 1) SR I A DU O
FERZHAEOT, LLIBEEE R HLEE N — M ey . £XMTELEE T, £
A AP T RS LML b, DMETCER AR IS il X 2% 1 %3543

2. IEEE 802.11 trdfE

|EEE 802 & A NI RN IT & 1 — 2 briE, Bl IEEE 802.11 #nifE. HorpiE ST HA
Vi EHE (MAC J2) MPELZ . MBZE E T TAEE 2.4GHz 1 1SM (Industrial Scientific
Medical, Tl BHERIEES) S BRI HuEE T, BB LHRE RN 2Mbps. 1T
£ MAC JZ KRBT Bt 2 % Ui i) /7 98 38 G2 P i (Carrier Sense Multiple Access with
Collision Avoidance, CSMA/CA), B[R JH 3= it 4 flf- 4t 11 1 ke S AT £ 077 R g ke o 5% ) L

M1 IEEE 802.11 HVSS SR T Hdln A7 B, 72 AR AL R iR B b ARASBE I 2 AAT T
B, DA, 1EEE FEMIE SR B RRAERS, B4R T 802.11a A1 802.11b WAMIFIC, JER
NEEZEHEE T 802.11g. 802.11n. 802.11ac MhniH, FEZELMBZIARENX 7, B
AR X LR IAE AR AR AN B AR S e . e K AR B B A5 4R b5 Lo 1 LAEZE MAC JZ 11
PRt 5>y IEEE 802.11h. IEEE 802.11e F1 IEEE 802.11i . 802.11h /& 802.11a MI¥JE,
H 2w HAth 5GHz AIEL bR ifE (5 dn, BREEAE H Y HyperLAN2 %5); 802.11e s& IEEE N
Wi QoS J THI I SR i il 5 (kR VEE ;s 1EEE 802.111 MUE (A 802.1x INIEAI B H T K.

3. 3G HfEHA

3G e H ARG L BRI, KBRS WCDMA. CDMA 2000 Al
TD-SCDMA.

WCDMA (Wideband CDMA, %i#ii CDMA) HISCHF#H FEELL GSM (Global System for
Mobile Communications, 4xERFaNIEE RS NEMERM) 7, HAQERRL bS5
. XERGRBIERAE GSM W% b, X TRERMIE TS, WA ST E. Hi,



WCDMA BAERKIMHIH. Hil, hEKE M EEER AR KGHET WCOMA Bk
#2136 WEEE I,
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KAKHE. (HEATEH cOMA X R HA, #ERMIL3E, Fril COMA 2000 13CFF#HA
1 WCDMA % . Hil, FEBEEIAFFREET CDMA 2000 BOARMAN 36 MWFEE
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TD-SCDMA itk /& iy v [ KB LS 2 1) 3G bnitE, iZ bR R B RE Rk [FI25 cDMA F
UL SRR T Hof, EANERFZ 555 SR A RS ISR R G AR %5
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SRR RS AR EAT I LA RE TD-SCOMA Aiitk. H AT, FEEshEEER A
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7& OFDM CIEZM E D F5iR. M#F NS, wikgl. S0, 54, B, #
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1. PSTN #%EA

PSTN (Public SwitchingTelephone Network, 2 FAZ# UG RI2%) S& 46 F F UG 2k 3k 5 42
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BREAMXHAZ R BAT I8 ORI EAR N E T, 7870 FI DG B 5 BOR FE AR A« S2B iy i
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Bt SSFSINE
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— X AP A
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3. HEHIHOR

B A2 TARLEI 282 (1 B B W 2 HE B 4%, #K 1 2T TCP/IP F1XIY Internet )3
k4, TAELE Internet EMEKHIERHBARN 1P MG,

B o 2 10 T E DD RE LR REAT B L 2 — DS R A THRALESS 5 — A T B
BURIE S IS, EE SEKs 0 4LIR 45 Rl — A W 25 o F T 48 2 B35 (R s b s, B P AR AT
MRS S, EFEAERIEE Rz dl%iE 2] B K2 H T N2 2 aERR I B s b, R
JE I F 10 2% o AR ASE P [ R B, 120 AR R B A 4 H KT

AR it p e B P LA L PV, R PR L2 9 A ER I SG Hi C Interior Gateway Protocol,
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IGP). AMEBM IS (Exterior Gateway Protocol, EGP) FIAZ.Cr < piY (Gateway Gateway
Protocol, GGP) =K.

(1) AHEBM ML BRI EMGE R E — A HVA &4t (Autonomous System, AS) A
BATHE B, EE4E RIP (Routing Information Protocol, #1155 S WM ).  OSPF
(Open Shortest Path First, JT/ &5 12 2556)-
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S IGRP) A, Hirt AS R FRFEIM BN SGERE BB M LS, Gl H 2 NP E L
P o
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LU PR
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I R AU BEAT /N SO RIS AP . AR HARAE T, NAS 1504 38 5 TIC B SO IR 55 4%
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5.1 PEREFEbR

FEVHSENLRINIGE AR IS, BT I RGN IR T SENUA B, BEAE 2 (1t LR e, 1
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MRS cPU RESN\ZE 4%, ARTEWRERIES 32 £, 96 REETEZ.

2. FIRGAT
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RIS ARRRL, RGHITERER AR . B AT AFREBURINZA LB L ns (10-9 #).

FEAESRET 1/0 FIRAE. EHL 1/O ROIESE, HURT 1/0 HAMI it o 00 T-1858 1 % ({71
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PDR FEHIREEE CPU MAAFMESS N LE, ©WAW KB ML IIaess . B,
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KB TAH 3 AL IE IS R ] .

0.1 Fb: HFESEABIEATIER

1.0 Fb: FH P R RS2 ZR 40 S B 7 (0 B (] AR B o B 240 AT — TRUAE 55 F AT 80 Bt e 1)

£ 0.1~1 B2 Wiy, P RIEEEZH . @ EE R, Wk P2 oot 31 1L

B, EREARET 10 £, HPERITEERZK.

10 B H P ORIFE R BT AT S5 HIRER , G Sl i e B8 TS SR A3 AN 34 201

W % 7 AESER TSN 8 B T AR I 8 v FUA 455

9. RASIS H¥ik
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DAIK I 5 72 P 285 PO 200

S [ R i R O ST = R 5 1 P S A 2 W o 0 et s W 2 o
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Web RS #WFA WWW RS d%, DR AL _EAE S0 RS

fE UNIX Al Linux P& FMEA&)IZH HTTP RS 2844 W3C. NCSA Fl Apache R%%
#%, M Windows “F&MH 1S 1 Web k545 5 F &1 Web k% #5H 1BM WebSphere.
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BEETH RN R GBI R TIEC, VERESRAR MITE AWK, X 3N T A v AL
RGMEREIUMERE . QA 7E AR 2 8 b IR HU A IS MV e S AR, DLSR PRI Ah i B 7 VA O —
TUE R, R MATAE T S AR AR R i TIERRIRIRFI R E 2, AR —— 5128,
AR A — e F BRI T LV o TR SEBR R I, AR XX L M R SR AR I

IR, SRAEE I IR AL FEAS B R A A R

VERESRARTE I T ik AUE BT RIINE . AR . e SOk %
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MIPS = Bk _ P =IPC x Fz

PATH A]x105  CPI
~af, Pz AN TAE M CPI (Cycles Per Instruction) AR AT/ (11°1- 1)
B R AL, IPC NI B ST AT 98 2 SR 2L
filtn, W REHE Pentium IV/2.4E ALBENLAIZSOEE, K4 Pentium 1V/2.4E 2L FEALI

IPC=2 (B CPI=0.5), Fz=2400MHz, FfrlL MIPSP4/2.4E=1PC’ Fz=2' 2400 = 4800MIPS.

2. Wit

iR TR B — A B ERr ol T SV (E B I R REE, e R AR T LA B
RE 78 BT T B K IR e B4 B AR T r W (R S 7 R WA

RV R 2 12 T LR b REIA BRI AR AD B RE 58 BT s SR ORI, B E 2t
CPU I FEAHRIE -

HARVESIEE = cPu 4R cPU NI B BT IR AU E AL RGT cPu HL

FRYEFERRAR: cPu BB HIHAT I S B IREOR AL B g8 7 s
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3. SBRURALHEE

FFAS TR U FR R AE R B G TH SN L« B A 8 A T BIRE 48 A 2 A
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HIEAR 2 50%, FeEFE 15%, BRiEfES I 5%, RRFEHIIRS L 15%, HAbfE4 b
15%.

Bltn, FE &I /N ENL DIS-130, €T 16 A, InvSEERR s0 IR, H
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1/( ,
0.5  0.5/100
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BIEEFD 2 J5IR, BT IRVEMBRVE ARSI, SROEE R T 25 %,
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W AR IR AR G BT I 5 BT R A Bt X 0 B, 3 B2 A s iR AV E A &
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AT T ZAEA Java SEELMIXHZAR RG], g i, A F o s U2 IR~ 7
g MBI, REER R, B R SBL MRHE. £ 102 i,
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SRR G O ROV iR TR T — A — Bt R AV R D R B — R AR
A REAATE S B A S S i )RR — PR R PR B BEt, 7E 9.2 i
B HZ A AT SE VAR IR A 2

(3) Builder 13X, Builder 5 Abstract Factory HEzCIEH ML, H Builder HzliE
B MG — MR R, FEERFIR BN RIS, Builder ] LAEE 2855 R 61
HEFRORE, R FERER RIS R PLE AR R .

(4) Prototype K. Prototype H5xUrT LLFRHE [ AL S il g Q@ pxt R Fh 2, Jfid
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AR XA 7 AR et 4 75 TSI (28 AR I8 AT I A 46 2 1 T L B30 ) 2 — A 5 72

FEPATI LT KRS, FTLAER] Prototype xR, f#H Prototype HLxUnl LATEIZATHY
W ek )5S, B Abstract Factory Al Builder AU R i o
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Composite FJ LU 545t AL A J5 IR0 R A — SO DLSR e B p (1 &2

(9) Decorator 53, Decorator L\ A LAz 25 H A%t G I Ha— AN 5 VA3 N 2 (¥ T g
FEAR Z IS5, 8 H] Decorator AEaURT LAAN LA 4k 7k T i) 728 M TTT 44 6] vk IR SR 4k AR 4 » 7
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(10) Facade #i\. Facade B N—ZHIHRME T —Bysmi# . 1 Facade WJLA
RN TG AR, EH MG — Ui 5. Facade #aU7E J2EE RGIF
KRR Session Facade .
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(12) Proxy s, W44 3L, Proxy MRt GARAE T —Fhyy mlfCHE, J@ILX R Proxy
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HEALLEE Proxy K IFEERRMVI AL RENT, $E w8k

(13) Interpreter Fix. & ST —MERERs, RFREIGS €15 5 MUERA) T

(14) Template Method BEX. & SL—AMERAE MR, Hor i — LB R 7E -7 b sz,
DU AN R B 15 100

(15) Chain of Responsibility 13X, Chain of Responsibility 124t a] LA B i 3K [ % %

MYl — kB, JRAEIRR N Gk B ARIETE K, AT ORAIE 2 S0 R A Pl b B K 1M B AT A

B G178 SR 75 R L R B

(16) Command #E3. FHEREF NS G, MIMHESRERIAE S, WSHAL. HEBL.
sk HEAF

(17) Iterator 3. Iterator MEASRML TN 15 Il — 3 AR S P& T RINTT %,
] Iterator T LLiGE G 5% F 4245 o0 QKA & K R

(18) Mediator 1. Mediator #nS LA/ RGEH 3 R A A% . Mediator #E5K
A5 P P o R e e AL S G, AT A3 S A 252 F 0 G ] 18 56 b 17 A R 15

(19) Memento 3. Memento MEASRML T —Fpili TS GORERIT %, HA LIRS
RI%e. I H AT LATEX RAMBIRAER RIFPIRAS, I AE TR Z IR K X SORE -

(20) Observer 3. Observer BEFARML T KXt RAPIRET #E 2] —HMGHE 1T K,
AN AT LA EBEAS UL 8238 Bl I T LA 21500 5 58 37 iR JE 5

(21) State iz, State B FVF—N0F GAEH A FOIRES S5O MBS 0 5% 8 AT 9

(22) Strategy Bz, fiH] Strategy BRI LALEXS b SLER ARSI T2 P

(23) Visitor #E3. FoRxT R GEEH T & ITRPRAE, () Visitor BEARAT AEA L
AR HITCR M ATIR T 58 AEH T XL e R TR
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ARATHOR S ff 2 J2EE HARRIE.
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i) BHAESET, I IEmI N il R AT 48 kT — S B, W - B IiE . %
F' Session EIEPERGE . FRFEEFRD, 2 P I RICTEEE . AR T LR IX S SR 1Ak #L7E 4
—A Servlet 1, AIIRIAR, XFERIETALELFARRDEE RN T HIEMAERRT, (§15
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BATFIER IR T A LR, B, 22t “4+1” P, KRB SR 1 AL I
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2R AORA IR HRZ MK R B, FIRZ N, BB AR 3R 2 1 7]



AR R L R R T &

BT — 4, B A — el 8 AR, B RR O SR XS o 5 L ER A XA
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10.1.6 Wit 5K
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BEETF R RGN 3K, RAIEEMFE, SR EMEBERKE, RahEks
SRR EINE S R Z RIFIHRTE, XK (56 R 2R RIEEREL. 4
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b 7 IX AN KTTVESL, GoF B 1T DLARYE BT A N T 2R R GOk
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v

v 1T Aix(factory method)iSst
v W 1] (abstract factory)iSil
v [FEl(prototype)E,
v Bl (singleton) &,
v {92 E (builder)i&E,

v §A=4%(chain of responsibility)iEl
v anZF(command)i&Et

v 2R (interpreten)iSat,

v Ef{ZS (iteraton &l

v Ay (mediaton)iEd

v EEa(memento)iEt

v EE (observen Szl

v R&(state)=10,

v Hli&(strategy)iEsl

+ Bl hik(template method)iExl
v ihIakE (visiton) &t

v 15 =E(adapten)iEit
vt (bridge)Ext
v #HE (composite)iEt,
v 3 (decoraton)iE
v JMl(facade) &zl
v Syg(flyweight)iEal
< {UE (proxy) st

B RulspRmRial LIRS | thelll2
WL ; L RIS R SR iEst

# 101 GoF B4
GoF #3
R 4 i fTam
A3 Interpreter
BT Factory Method Adapter
Template Method
Chain of Responsibality
3 Adapter Command
B2 Bndze Tterater
H Abstract Factory
! Composite Mediator
i i Builder
= ERTH% Diecorator Memento
i Prototype
Facade Observer
Singleton
Flyweight State
Proxy Stratezy
Visitor

W% GoF WilHaliitt, B AMESSH T2 M R BRI A, JERYEHAR Ry
AT 35, B, 7E (Core J2EE Patterns) — 51, 1EE K T59415125/ Design Pattern 43
ARIER W BRI S B RAEIXM KTk, W AEBIR AT J2EE HEHE
iR, Wk 102 fios.

= 10-2 J2EE @it

J2EE @i

E=HE

=g

Intercepting Filter
Front Controller
View Helper
Composite View
Service to Worker
Dhspatcher View

Business Delegate
Value Object

Session Facade
Composite Entity

Valne Object Assembler
Vahe List Handler

Service Locator

Data Access Object

Service Activator
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10.2.1 Abstract Factory =z

1. A

Abstract Factory, tHEH 2 NG T =,

2. 5 g e 1 ) L

FEREF AV — X GALT R A RE T B 1 S, SR . FE R R GETIT A P A7 AE LA
N

(1) object new ClassName & 5 WL BUEERT R U775, AHIXFh 7 003G iR 44 i A 4 L
5 AR AN A R AT PR S sh A5 N30 R 42 FHE SEIUAN [R] 28 SE4], TR ) B 5 V2l 75 21D
A BRI, S AN R R B

(2) NTEMTARPIBITHE, @¥EMMRE LD, JHEAFKZITHEH
SCILIEA RN T2 o Wi 1 ) iy b SRE RS (RS AT IR 58 4058 , 1R 7= i e i
A B H AR 11217 M 5

il G Rl T DA DR IR B i R, AR AN R] O TC B BB R SO N B R A A Rl 2
FIANTRI R S 1

3. Mk

Abstract Factory #E I 10-1 Fios.
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Abstract Factory

Abstract Product

% Create Produci( )

Concrele Factory | Concrete Factory2 Product] \Fmd“cp
* Create Product() * Create Produci( ) x i

T T .

! t

} I

: creates I

' :

B 10-1 Abstract Factory &5 3

HAnFEH % T % F—FE, Abstract Factory ZK 52 Client ) “iT 8" ——Client &
RS, AR “ZEH” ——A[EF Concrete Factory, MRHE LA “ 7= M AL ”
——Abstract Product, ZE/=HUEEE I “ P2 57 ——Product. AN [ ZE 1) 4R 7 H RS A 67 b 4l
FPAER, RIS R OR R — W LAY o EE T T I A G 7 A ——Abstract
Product, FAMFEMHE, BT LR 287 5 #] LA % P AR

TERI S ] #2504, Abstract Factory 7] LI 2 NRELT Create Product()HIKE 7772, it
WE—NTL h 2% —F. Create Productl()B& =4k 1, Create Product2()filz
PR 2.

FHEHEEFIER: £ Abstract Factory 11, Create Product() /7% 5 Abstract Product &
——XIRiff), T Concrete Factory % [F]SEFRIY Product FIEE & —FU1.

4. BR

M. F Abstract Factory AU A LS RATHCE . SARIAIE. RiGIZH Abstract
Factory M= AT DLSR s 1™ i IS R, JU R SR AR~ ihig AT T2 AP 6, B AR
THRERCE A, R LT Rl DR R AR AT B 77, 4 i i 2 R

5. RIS

FESEBR R 1, Abstract Factory T DA B RS AL . FR b, R AT 4L
AbstractFactory HsUE AT LRI, XFT Client Kilt, BRI ERF&MG FREED
—HUESEIA IR G, R B G SA EgRAD, SR AR T St rT BASE I . B A AT BASR



AR 7 LB BIINLE Java Tt el DR E D7 Ase8l, i 10-2 Fos.

Product]
= (Trom AFactory)

P—

Product Factony
’ fr . P Product
% getProduct productMame: String ) Product
Product2 y & Mathad
) & Product Methodiy
= from """:“E.'mj}l:lr FORILCE Metihod

H10-2 mEECeERTI B

B 102 TN T Abstract Factory [EAR, SRATHI A4 7,
SHL T T B, Product Factory BERTLLEEHIR T.) Abstract Factory, thnf LG ERART)
TJ" (%18) Concrete Factory o HAot#ft T —MRM=MITT 7% getProduct
(productName:String), %7 VENGARE /™ i (¥ 44 R QIR 5 € 107> i, JFIR AT Jr A B 77 it #8
ST Product #21, RTBAEZR PRRFFHOINLMEN . R R LT X —8e, T 3Rt
BN TJ57%: (getProduct()) 55 52BR K7™ S 2 BiE 2 — B0, G SR IR 1 i e —— 1
S SCHTIP= i 01 ProductX, 7 ZEHEINAHRIY getProduct()/7 i H1FIXFhJ7 =4 Abstract
Factory fIl Concrete Factory & 38— Product Factory, Jt LABE I AS<Hl Product 2 K
(¥ Productn AT EESUEMALHD.

B 7 X BN R DR RSN, T BREGE T LA E 2 AR . BT Ca v, o1t
R A B2 2 IO AR, ) T L RS, RO A

@ FIHACE R0 RV TR LR G R GRS R A S A .

@ Fo5FI F A0 5 2 25 IS P T DL S oxh G B 25 P2 1 s D

10.2.2 Singleton fE=

1. B

Singleton, L FR 2 o HLAFAR S AR AR 5

2. REIR R R

AR A, TR Ay B8 55 2847 HAUH — A sefl (AR AR P« B, JE
R SS A BT DR S5 R2 7, BB T RGBSR 26, Dy 17 38 G I R 1 1) 3 FS )
A—E Ay AU HARRE PR i — A2

X B R G T R AT BUE ] — A 2R A&, AN 42 R A8 S A A ORI 1 4 i A



FEH T ofE— sl (EREE RGARTIY 5K, TERBURRT K, VIR EIERIEX N RER S
Ay BT — AN sEfl.
3. MR

Singleton A AT LA _FTH i A8, A5 H el 10-3 Fios.

Singleton
& static uniguelnsiance: Singleton

% static getlnstance] ) Singleton
? otherMethods( )

% Singleton()

¥ H protected AR T LR
0l A R

S ———— j
P 10-3  Singleton & ¥

MG FETTE, Singleton S B0 — M, AL HMAEIR) . 7E Singleton 1,
Wit Singleton KNI R BN protected B (BY private) KB 14NN L B 41 4A
th. FEVi Singleton MIFEF 1@ L getinstance() 77 £ K $43 — > Singleton. 7L
getinstance() "X EIE—¥X uniquelnstance i 1] LARIIE 2 4t H (1 ME— sS4

X T Singleton Hff] uniquelnstance A i A [F] ) 46 4k 5 W (Lazy Initialization 1
Early Initialization), £ SEILHRE 730 45 HY X YA 46 40 S AR D o

4. BR

) Singleton ML AT LAMRIE R G0 A HAUHE —ANSEH], X% TR 2 k45 a3 R B RL
BIRY A EE.

5. AT

{EAE ] Singleton xR, FEER:

(1) Singleton X BELRUETE HL— R GE N A S — 3] o I A6 A A 0k 1, Wnig AT e 2
A VM ORI BB, T SEIR T 1R AN RE R A R G (1 B — S

(2) Singleton BIAMIEH T RGE T EZH —ALBIEN, RE#EGlEH . M2k
THH Singleton [FE VB VER T HE—FE, WHARTLE, il REFFIRRE .

(3)M Singleton ISEILEE AT LA H, Singleton ALHEAkK 0 T C++25 374 Template



BRI RIES, WTLGE X Singleton BAOKIIE Singleton, #E— PR miZzti = L.
HAE Java. CHEEIE S H, WA RMAHEARNTVESEI. AL Singleton A%E[F T static K,
PTBL— ok, ARG AR ANIZHIRZ Singleton 38, fEASHF Template (11755
B RZEAT]

IR — B ELEARE Template (15 IR Singleton 28, AT RAZE44 Gk
T

10.2.3 Decorator I,

1. AR

Decorator 8K, SCRRBEMAE 2B LA

2. EEMR G

TEFFRIS, G RIARTR BT IThRE A SRR, FE Ry K ThAE.
PRIX A e R ) fp 17 B 1) IR R AR AR HE — AT, IR RRARRLIK 7 125 o (ER IR = R K
BITFE, IERGPRNBRGERREA HIRFL. Decorator il 78 J5A7 21K 2L 1
L — JZ KA R TI B FE 1 ) R

3. MR

Decorator B4 WIE 10-4 Fios.
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& pperation() O A e
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;J’
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ConcreteCompone DecoratorCompon
& operation} % operationd )
ConcreteDecorator ConcreteDecorator
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E 104 Decorator ¥zt

DecoratorComponent f& ConcreteComponent HJ3&1fids, BTk A B [F— ARk
Component, A FHFIFFE . XFT ConcreteComponent 21 AT AN 1E—Fh, PRt X 4k

& ConcreteDecoratorl F1 ConcreteDecorator2 JRAF N BRI, XD ESREIR



ERAREMT, SRR E B RIETE. B 10-5 AR R IR T Decorator 2K
751

(Clien ConcreteDecorator CongreteComponent

ConcreteCompentt ) !

i
alConcretel ampensnt

]

[

:( oncreteDecoratort | (aConcreteComponent )
i

atConcreteecorator|
St L R T el ~|

operation )

P 10-5 Decorator 5 H H7ik

I 10-4 1975, X T OAHIER) operation(), fEISATHAT LIRS P ik A
AFE AT AL, S DIRESh AT & .

4. BR

Decorator HE AT LAZNAS Y JE A ThAE, [FI Sl G 4k & KSR F28, BL4kR iy
EHE R 11T Decorator $2t 1 EHASHIY R TT %, DR mT AR AR HE B A4 75 R AR BT i e
Wi, NI AT AAE — 2 R B3 % SR B R R 2 kM (HR K EAE ] Decorator #ix{2rid
FRAGE T IR 2 3% D LR /N R R, IXRE UG R G ) 45 PRI R B

5. FHKIIS

Decorator LSt /" —FrEha& Ry RIVBERITTE, AR KN, i, LR
WiH displaytag(— M4k ISP ARZEY R BOTTUR T H , AT LA S A5 9 5 e i S0 A%
http://displaytag.sourceforge.net/) H it i fit 1 UL Decorator 77 =\H fEIhaE, HEAT —IKIF KM
P, fE IDK [ 1/0API H1, HKEMH T Decorator .

A FAt X — 4%, W H] Decorator 2 F#MIKRGE M T 4R 1tk o U SRIF R H SR (¥ B A
SR — [ b 5 {8 P B AT TOAH S R SR AR, h T BB R R L BE A Decorator
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1. B4R

Facade MK, MARAMUMLE, A NMRESLHMIC TR “ 1T

2. R

FERFH, SHaHABHMETAT R . EAMETMOIKEAE, FET#E—AT
RGMIEN, JHE XS O T, TRAGHME 106 Fm—FERAL.
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TFRE

TRHE

TRE

FRE

B 10-6 R ELAY 7 St fa i
R AMEIE SRR EL, &P S T RGNS TRt RGN, ¥ 54897
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3. MR

Facade XI5 WIE 10-7 Fiw.
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(3) 1394 #[0. IEEE1394 HJ'kZk (FireWire) A& Apple AFWHHIK], 1995 4F
IEEE P4z bh FireWire NEEAHIE 1IXANRATH O brdE, HALSiEON 6 MESAMN, 6
F5 — M E Y 2 R N WSS 5 4k . IEEE1394 PR LE X T =ML R E % . 98.304Mbps
196.608Mbps A1 392.216Mbps, 73 HIFRZ A $100. S200 Al S400. N T {HIFEIEA LI,
LMK E— AT 4.5m.

IEEE1394 AR EIE I i A7 HEHE B & LA — Bl S5 R4, AN B 42T ORI Bl R
BDER USB BIARALL, HRMIX 2 IEEE1394 AT 2 L EHIE, ASFAYFMECZ 7] 7] A
BEMAHBEE, i, RAZEAR, WE RN L= E — AN i .
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GURIEGHEINEP

12.2.2 BAF4EH

BEE KA BRIV RS, Filfe)s PC AR, MAIAE R GG ] 7K 3= AR
&, T — A ERIBA AR, W 123 Fir.

i FH 2

i P ST AL

RIERER

123 ARSI REY

AR AR A R =4l A RIRIE RS, N SRR AR At

(D BERG. MAXBERFGHBRERGNZ. NHRFED .. R WKIREFHE D
LB AR IRAIRAE — BRI AL SG 1 o 38 1E RS R TR (K 5 . HERE 8] 38
s WAFIHL o 5 T S B AR AR 5%, HoMh ORHR 2> O DI REN i S HE AR T2 1o

(2) BEFHSCHERAE. MARXRET NSRRI HE D RS, ME RS, S FEE
HAG K Java BIUHLEJLER DA X FRAXRGORYE, BAFRIIT ISR ER 7> 7238
BN AR S BigAT, EAGEH B3, ERBEA N RN R GBI — 520
N2 SCEBAE— R T SR AR R G, BT DS BB,

(3) BB ARG N A RGBT REMI S PR T . RSTIIAE ST
R IR AR ORI, — MRANR G R] LA SCE A, =R DA BRIE R4,
HANAT BLAAT SRR AR, S E A AT RESON — D R 58, MIEREJE, IR ARSI R TR
PR R Az 5 Tk, JBAEAEE 2. BRI A 57 A EF, A ERE T R 4
RO, A RAREEIRER P B ABIAF R N 3R MIsiT 35 BT, 7
FEBRAE RGNS YA LIBAT B, B BRI AT R B AF



12.3 AR KF & 5HIRA5E

IRA TR GE N SCHE AL R G . I8, N SCEBRFaREE 0 R4 Bk
PREBE RGN Java MESINLSEJLANER 2> o I F SCHEB AR 0 B R K 2803 17 R R AR IR T 2%
RIS AR R R G D REA TG 95 . AT L EA IR ST R 53R AR .

12.3.1 MARRGKEHFRFEE

RN R G TT R IT R R A B TF R 7%, T A8 XTI R T7 15 /NS
LB RN RGBT R 58 G AT ) J A SRR i, DA 30 VK P # LA
Tk

1. ZCFEIFRIAER

AR ARG T KRR G K J7i% (Cross Platform Development, CPD), Ef
BAE—NBAIT & IR, TES —MRAX BT 6 L7 ZAHTIFRIRAREK
P P Gl H MRS EHLRS, BT RIIRA R RGN BRS04 5 AT 5
SR R IR — B T RO RE IR AT & (Native Development, ND)-.

Bl 12-4 52— AIBRSCF S I RIS, 8% A5 = A m BRI

(1) IBATAETE EHUM H bRL_E B3 71 A8 XOT R T RS .

(2) BATEHFHL LR mERE . PTEBT Sem R 0E R 4.

(3) EELE BN LK 2 Mg Edr 30, flin, BUKK, & A28, ICE (n - Circuit
Emulator, {EZR(HAR) 5L ROM 1/ HLAR5%.

BDMIITAG
s
e

RIS :‘l '_‘—__ -
S s

'ﬁfﬂﬁﬁ AR

B 124 SR WP G R
258 X R IR
T EHUR BRI HEATT R TR AC X s 28 CBE R as A U ARAD K85« 10 HARHLAY
RN RGN AT BSR4t — A A2 a% . BEe it . L2 A — MRS . 72 HARML
TG BN A — R, I X IR P AR AS AR TG LA R EE H AL, X ALEREF



It R AR A 1 LA E AR AL AR TR 45

RN RGIT RN T e 4 T HRILR SR AN SUR G EAFAERE FP R . ATk
ATWRAR AT BB A A S AT IS B AT AR 25 MRS, DA IS AT SYIT8] G e A0 ] B2 e e AR
AR A8 ST A AN 1N 2R Gt o X85 TS AT O A 4 6 B 55 20 JRAR A 2N o

Kl 12-5 5 MR A X BB B, S 1 AnqRT A O R AR B % ol A S
P, IFP R R BRSO R . o, G BEA I P RS C/C+/)ava PEARES SCAF
MR H ALK CPU SRR AR g 5 — b il UG AIRE e Bl 1) H AR SCA o AR R, 22 S
Ba Sl MR, WE P AR BARSC P B S IR R 5 44, 8 S E A
I, G S R R AT S e A

CRE CH+Fgre | Java®#R e
] ]
CAHT & [ CHarifT e ] Java s iR ]
l : :

1

- - g
CPLUHHE 1
e

TR

. :
— i, EirE [IEEEE
=

B 12-5  HA ZUR SR 2 G ER

A, BT DU AR TR X J AR SR B — T — N . a . BERERIX
6 H AR SOV AR K ™ AL — A AT R

— R, RIS — MR IACSO AR, FISRAE < B & 0 T 25 5 R EE R o 2% AR B
CAE A R 2SO o ek, BERRERIE VT LK 2 A B BRSO & c— A SE R IR 3 5E o H b S
o — A IEE H R

Har, ARG K AR 02 COFF (Common Object File Format, 23t}
FCAERE ) A1 ELF (Executable Linking Format, P HUTHERER D . H4h, —HRAGEFEE
AL T T RCRE b ik U il — Bk AR XA T A

W, —AHEEEE:

(1) KT HARCHRERER, SRS Raibhl. A B ok Bdg .

(2) WLARSERRS E (1 — e H A B .



(3) FF5RMEENE.
(4) RfE R

12.3.2 HARFRIAR

ARG S MARRENHEA RS RAAEENRMER. S TEH RS, Rl LAY
BRI AFE AL T 17— & TR L L, PR TR B R e i i ks i A i R
HRFERARRG T, BT BER RS, ANaeERAER EIFR MR, 830 AR L
AEXT7 ABAT o AESEBRIT RSB, % R BB O07 A B % . ik, £E
Zepirak Bk RS EHA S .

1. HERE

BRI K B AR R EE B AL b, RTS8 R AR AT SR H R 1
BATRE . FEMAXRGR R R — MR XA 77 AT, HEAP R

(D E7E EN LRSI

(2) 7EME L Egmi%E. BEHA A H ARHL T HAT R P ARED .

(3) BT PAT RIS N B FRHLEIAAf o

(4) 7E Hbsplisir i A

(5) HIWIFEF RS TN, AR R R, EEUEPE, HIEfANILE.

(6) K PATACRS LB HARHL, TR TSR

XA IE R RS %, R AT I AR R, R A i e A VAR R A R
PRI T A BRI

2. R

PR A A . F AR BN —Ro@ I B AT O, IFAT DB UK MIARE SR, R
R J7 00 75 BEAEAE LIRS A A B AR AL B AE R 8 o a3 — AN Thse i, SR )5
M 3 T A Ty AR R ) A LA R S s PR . 7R HARHL B I AR e nu AR 4
WA IR S5 2 B I 2, FEAPIAMER: H—, WAAEsIga iy, K,
BRAE AL BRI, BRdEhlRS, REIZRE.

FEREAT VIR I A5, i L b PR 1 1 2 i S B 2 i 1) T M 8 2 R A& B R SR, Sl
HARHLNAF L/ S M A7 VIR FEF R D ERERR U B I S5 B . SR B TE ENLAT
SROFIT A BILFRY i 57 8 R T30 1) 38435 WMSCEAT 22 L



VAR IR AT B, R B P SR D IR

(1) FE1E LML S 7 VRS .

(2) 7EME ENL R BEEAE B HARHL AT AT FE T -

(3) ¥ HARHLATHAT RS N E3] H AR A2

(4) A A HEAT TRt

(5) FEHIRBA B T AL A%

(6) 7EMfE FHL HABSIEARIS, AiEfR, E5 LIRPRE I IEF N IE.

(7) K rTHAT RS AL 2 H ARpL L

RS T BRI, AL R i T IF R AR, BRAR T RGBS, 4 T
TERJAW, AR T IR A . ABSAENEEANAT B R A6 5, A IAE LR LN JTH

(1) VAR 4% 28 A5 B BT R A BORHE R

(2) WIS B2 S — e RE R, W cPuU I Ta), A4 fa) K i O
B 484 1 S5 A B IR

(3) B, ASEema AN, AT I TR R B R e A&

(4) 7ERS R, BRI 7 e br B R e a8 BT s L R B bz A7, XA
B Re 2 5P AR P A WIS IT I — € R, XA 2 7AW e B0H Ul f 2
PP G ANREIEAT

N SO RAEHEER B, LT — M R BT, B ROM 5 L ARE

ROM 17 A& 0] LN Jy e — A T B HAxHL B ROM SO F /R %, ROM 1/
i ERE BN, — @i ROM B 5] I e 5 H ARHUARE o X TR A AL B 4%k
P, ROM i EZHME 2 —A R das, Mo T BNk, B — NIl ROM 1
FLA LI R DA SE Bt 2] HARHLA) ROM Hihl=2s (] 5L, F7 LLE AT LA B H ARHLE ROM.
ROM 1 LS 7E H ARHLANTE ML AL T — S i A R TE , LR 10 87 FH gt 2 BR A AT v
&S, TR —FIhRe iR . %7 A N R s

(1) AR AR

(2) HTRE ROM i E a4 FRTHAT . FFAT DB 4% 1515 EHLERE, FTUA
Wl H AL RE R

(3) ROM {i ELZRANE T BASHL EJERE ROM, FITLAAS D 5 F H ARAL_E 476 23 ) ok
TRA7 IR A2 45

(4) 534k, HEENLASEAE ROM, PIRIKATT AT, HFEAREMA LT



HIa ROM 5N A .

3. fEL&A Ak

ICE J&—FH T #ACHFAHLE cPU I . X HARHIRYL, FEL B ARSAHS T Em
CPU, FELA HARA Tt — MR RS, A HCH CPU. AR . fEL (T HAR K CPU
A DARAT HARHLI BT $64, HEE—M cPu AR L5, REEKE I 8015 5 4 Hh 2 b
IR HARHL L, 720 A B A7 i 4 A B P AR P 2 ), PRk, RIS H AL,
PR 07 FL A8t n] UBEAT R (K i

FEL 7 HA NG FHL— OB AT 1L I-AT DB LUK AR 4 . R AR 2R 07 HAS A H
PRGNS, HAEL T HARH cPU 5l i D EACH ARHLET CPU . 72 FIFE £ 07 S48 1 Bl P i
FEME ENLIBAT — DRSS A AR, SRR P OB AE SR &2 HARHL B TE 81T .

TEL A7 FL25 R ST MRS A AT R 7 IR AL B3R RS 1 B A RURD R AT S B R, P
CLERAE 1 S AR DO RE o R FLE%, SCRF 2 AR Al A BT 5, RSP EIE AR S
/0 5 K e . EL N FLAR K — A R R S BRER, 7EZT A B KA B
fiti e HIR RN R 2 A A5 B, XN DIREAHE I w] AT SR A RS WS 7, )i
TR SIS B B SR RE 7 A RE AR REAT DO REI . (E2, FEZ BRI i — M EL

i

BB

4. Fr R

Fr EIR (in Circuit Debugger, ICD) & CPU 5 F PN EBHI—F T SZ FF AR O Th g Aibh
ST R, v BT B A 05 R s 4 )5 & I (Background Debugging
Mode, BDM) « ZE 41 77 B 4 (Joint Test Access Group, JTAG) Al /i _F4Ji B (On Chip Emulation,
onCE) % JLK. AR ELN 1co &7 @HA Motorola ) CPUL6. CPU32 Fl
ColdFire %5 %%, BDM I+ ZH Motorola ] MPCSxx Fll MPC8xx H%1%, OnCE 2
F A Motorola 1] DSP /1 R4, JTAG KW T EA PPCoxxx. PPC4xx. ARM7TDMI.
ARMITDMI X Intel1960 4.

HAG, 8B LKA BDM HARE CPU 5 H o SR All F i 4 A3 BR VA A 56 1 5
b, XS] AIZE R I B 5 B RS SAMBAE R O, X R cPu BRI
REARIPAT B A AR IS AT 20 15 IR SR A, cPu sE N TR,
AT, cPU ANFFMNALEH IR 4, Tl H i o D s 4, i o
FHETT A% cPU #E NFLR H B IORELETE AL B R 28 st mT Ll o 8 ko 1 B
Fe ) HARHUROE ZHAT 484, AR T LUs/S HARHL WA R e £ 28, 3000 B AR5



RIS AT B 58 APl A R T B -

BINER AR A AN 5 HBRHLRE (S o 55 B A AR & R B AT ER
SRR — 30 TAUE B ARl BRI T D REREHR BT T AT SCRRRC BT AT SCRFERERTIRE,
W LS U B AR T AT [R]; SCRFR 7 22 4R T 45 DR

ZINER RS SERPEARIITEZR O HAVE TR, M AVEEZIR, R A R L
PIRTIAE, WZINEAREM; SEREARZ R, SR ERS—, LRI A
JifE.

5. Mg

BRI AT T16 ENL LI — AN TR, el B4l B ARLI 4 4 &R geek 3 Frp L
& RS0 R G0 P RIS BI7E 1 AL Ria AT R i N 208 R e 10 E I

BEIE & T RIS N AR, X RFEF— A SNBSS H,  SER PR,
FEFP IOBAT I A A2 I (] = 1 9, R 3 PT A BLHRAE A LA R IUERE 7 K R IR e . ik
TrlE, HEFSAHRYL LA ERET.

BN RAT PR LR, — R IR IS, 7ETE EAUR HARHLINIR 2 RS 5 —
R ARG RB S, TR AL BB B AR R R R G . 8 RIOBHNSAE 4 T
T EAL LR — G H RN, % H AR AR B 3R ST LS8 EHUAIE, dnfs N SRR
1) x86 RFIML, TMiREMHLATLLZ ARM. PowerPC. MIPS %5, LA m 1A F8 4 AR UL 35 1k
AT DB E ARHLII AN A, A R L AR D125 ARG A BEALL 28 AR 24 T E 7
TN 223 T HARHLIRAE R Gt , 4555 T HARHLIERAE RS0 B AR Fr T BLFE S ML BiE
1T o B HARHLERAE RERISEAN AT AERTE BRI R P RPE R B AR LA, $E 4
RSN BT R A IS AT A58 5 S b H AR B R

A5 FEASEFDLES F) B R Ak 2 7 SEBR K] H RN AE 10 26 A R ot T DU I R R AR P, OF
HLAE A FF 78 LU SRS U ST PR I R S5 ., (BRSSP 2 A R 2 AL

(1) B FIABE AL PR ISAT R ZZ R K, ToVRRIECEARE I A T3l i i S I R
REAE FLS I h IEWRIE AT .

(2) BUU BRI MM &, MAXNRGEE G EELIME, RS R b
(LEDRUS GEiIA

(3) RRAUZRIISEIFPEZE, 0T SRy 2N AR e ) i 46 R AT e A T 3

(4) IBATRHLE 2 e B E

REBWIBRARZ AR AL, BETH IR K W BL S E A A B, ot



XA LE S VAN SR AR, RS AN 75 ERP PR B AR SRR, R — R AR AU T ik

12.4 RARXME RS

IRA M ZE ] TS AR A R RS 2 v LIRS B L BTS2 R 5.
RN R GAEANF 1376 R AIA FIREEROR, I07E 5 RE & 2 R R EE B, 72 Tl H 3)

LUK B S 2, ERS NS BB S MM A ARG NERIREZEE M, B, b — et
RBEBHARM T EERA X RS

12.4.1 378 M

I B (FieldBus) /& 20 t4D 80 MM IMOCR SR R, b AT
RGSFEBIER R LG, RIGHEAKN — T EHERIEOR, B 24 | 3 s fi ik A
RIEM R Z —, TBHWEFRE T [ 3 s v AL 30

W BB — PR B AR RS L AR . AL AGR A HIHAT I S D 8 5 Tolkid
FEVEHI BTG DA IR VR 5l S BARE BRI I M4 . B 1A A8, /8. BRI 2 4y
SIS, R Az 45 T DA R S =400 o

I BB — P S R 2 P R W 2, A7 T 2R = bl AN I 26 S5 K (IR TR R A R
AIEZEM (nfranet). & FERNHTA Y, ENEEHIREZ RISZIIDK . BT,
2 R TR

Yl BT RS0 (Field Control System, FCS) J&iz FH I 3% jel 2k 7 B2 4% 12 11l 88 S AN 3R 1
B RGBS ) R, 12 ) R GUHE FE ) D RN 8B Igy » BRAR T 22 A A 98 Y
PR b FCS I B EERAEYER . RS B oA S R S

RN I ) R G0Ks L FI AL P 8% BN A% G R0 s ) AR, A8 H B B o S A 8
FHFERE S . ERANKLL . HARBOLA SRR, 2SS H (R E R LS,
42 BRI b HE 1R SEA DG, 7E LT I O 2 A LA I B s ) e % 2 18] K BLIZ AR i Ae
WHE TN 8], SERUER AL 505 Bac i, TR SRS A T Se bR A N B S R 4.
52, R RET AT BRI BRI B &R N1 m, DAL B v Al
T 8 3 BT B0 A A PT CA ELAE VA £ S5 3 [R5 1 1 Sl AR 55 K I 2% R o A5 B T B4
LR, (L4 BRI A BURHI A R T EARA . P F LAER R,



12.4.2 KEEEMW

FEEAE B — R SRR A RN BRI, SRS K L RUBGR R
FIM 2 By 24 A EREE — I R« H R ZETh R R R h s bR & R e N
Internet, PAFLZEWNE% BHUEAIRSS . BUAL, FKEE(S BINIE R DAY JE B B4 g BB EX,
FR R AT /N X R e AL 23 IR JE R

TERBEE B RGN, A M REE AR R, SR KA ERE. K, B, A
%, DLRIBIR &S BN HAHESE, @ KEM KRN Internet. FEE(E B 4% (1]
LI NIRRT B n 224, f5E, EPa R EREL . B NS, RITEZIRH . BB,
WHARGEZIT R, Ko RIS HE R OLRET B @A 3N, X5 & Fh B % REVS Bl I Bl btk
s, ARBE RS B2 Bk,

IR 15 J5 IO 5 LR R AR ]

(1 W R AR, K. B, SOGE, RIS HAEREE.

(2) Gnfe) SEIL X Le i AE — 2 BB & TR A LA AR, RN SKRE A JE M0 L i ¥ 2 mT DAAE 75 2210
I B SRR S, AH OB AT LASR IR 55 BB 3 1 SR R AT Ab 2

FEEE BT LUR AR R 4, WU 2o AL, BRAIGESE . SRIE (% B Pyt m] LA
BE— R o A TP T RS R, ] TR LT I R, A R AN
R T RO AN IS R P2 o TR I 5 R SR, SRR R
BRI K R MBS S

11.4.3 TLREFEEEMW

AR, B RS0 AR IS R R, AN AT LA R &, 2 R 5 T L,
Bl o ERTEEENL, EAlATH SN TR SRR £, [ E v SR E R
CANRE A2 75 2o A7 B2 RERE I B It AT S0 (5 B AR MAE e, T2 s Sl A5 1% A
THEMNA LY BT, T BLB s e

TE LR 15 4 e — Ao i ek P Ak B P I 2% R o B R AE A e B 5 ) il
ERFEERN, RESEIB SRS T REREE. B TAEEE W, HRETFHL. PDA K
FACATH SN LA EHAEE S, FFA Internets

To L KRB AS R N FE LR A TELE Internet. AHFETCLE M A 802.11. WA
IrDA J% HomeRF %. TG4k Internet Bi#%3)] Internet FELRAPIFLLIELBA: —Fi



B LB AR, #lUl, GSM. GPRS. CDPD (Cellular Digital Packet Data) %5; A—f&

[ E L AIENBOR, BFER. §IEE . R KO LS.

12.4.4 BRI\ Internet

B Internet FHRARFLAN CHAK R, BORMZ MESHEAE, W wWeb ATRLHIE.
P& BL AR B A IRA R RG 7 A ER Y Internet E#E, RILE Internet Pt
FAE. WA TRATERE B PR, BRI Internet HiR. #HA Internet K
ERRECIE KBRS FREAZNM. T AN, POS K HLF 1 55 55 A3 B ) i (1 v
R 5.

1. A Internet FIFZA T

IR BE BB T TCP/IP B SUR SAH A, IX B A& AT LMED Internet AY—ANY
M AT P Hbhb, 5 internet EEEHEL. IXFhE N7 RINRF AU
B LB E S Internet, X Internet HEATIE W1
ESGE S ARLEE YN & ¥

VLA 1) P BUBRAEAL <
T AL TR AL B A G
TEGH P B, BT EA Pva BRI, RS RIE IPve [ AEE BLSK,

WM RIEN Internet, RERAPE A TR, WAENEERZN Internet, ATEE I
TCP/IP Pl 44, TR N B AN Internet. WA UM N BB E AR (Embedded
Micro Internet-working Technology, EMIT) 2 —FEir AN &N Internet HJHIAR ., X
T N7 IR s R
X4 NV 26 1A A e AR 8 VR SR A
BE NV (T E DU T RS 5D
ATESIAER 1P Hihk
] DA BRAR 3R 40 (R B FUAR
B AT LA 2 R4 AN

2. A TCP/IP MR

AN TCP/IP BB 5E BRI Th e 5 52 361K TCP/IP WSR2 AH R, H 2 i TR A 2K
R GURIRE], N IR I — SR bR A 1 45 5 003 (1 B U PT B A AN T



(1) RSB I I 115 3 (0 DO AN [ o 38 P UM R B 127 % R
(K1, NLHERAF RIS, (B2, SERUPRHEALER O IACRS T4 AL BRANIAE il H48 A0 A BRI
PRI, 250 R AR b 1 P ORI RS AR RN U R G0 I ik, A 7 SRR EE 2 2
fifl, LT ERCR I P, EATFTIRAER APL Sl PRI AP A e A —
.

(2) AP BAR AT AP 2 BOEHAL T, WERAA# a5 1 23 1814
PR, T LAE R ER AT A 2R, JEHMA K TEROER . 2ER Internet 5 THRAFL
AR IRA R R G AR TR

(3) AR BRI GHE . — B S8 RGN G K5, K2 Hh itk
FEERIE RGN P SEBLN . PRUCR I SEBUR M T30 RSB IIRSS, BAEVERLE . IR
U S — Fons #4F RGERIHOBE AR, (Tt V2 mk AL N AU SO
ZRERERGT B

(4) AR BARAT R RE . N U B A SEBLIE S 5 T DS 1a], 75 E s
fEfas s/, AR RCR R, AT B 1 X AR B 2k RE A 255K

125 BARBEEEERS

BB IR A BRI R, RN SEE R N AR5 b, RN S EE 2 diE
Hde P R RN, AR AR AR e L s sh Bl BigAT, EIRA ARG Bos A
Bk, i 32 2R R GEAS B NI BE 12, N G A % 5 00 e 2 AN R Ry

HE, (PSOMANXESEEEEARAGMEERA NS LEHRBIREFEEERS. bT
MR R E e S AR 2 25 BB, EW%E LN, PDA. i &EM sl
FiA, ALERBDE RN SRR, Pred, BN 2R AR sh Bl 12 sl A 5(
Mo sl e B o AR 6 B R R AZ B T ST T Sdie i) B IR L, A% s e S A s i S
S rb ) A B

FEMRAN AR GE P S ABUE PR, 2GR DU E A RN R ME RS ERL2 EIT RS

S BN YRR PP A AR 0 SR
(1) P iR 02 B R AT Bl B B AR, 380 7 IR R EE AR
(2) &R 2 18 R R 3 = v %2



(3) NEFHBAFRAMSIME, IR, AT E H AR
FEHR AN IR GE P 5 N W P 8 B AR G0 w] AAEAR KRR P A ok B3R [, i v S R 4 1Y
TER AT R .

12.5.1 fFRFERRF S

RN B P R e — M S RN U P 8 TR G AE A B R Bl A e e AR o
s AL S IR S5 A R & R G, RGP RA HIZANE RUAZ R GERAE R0 R A 308
Yo B B ARG B BORIRE M, BB BN SUBOHE B B AR e 454 o HLAE AR B4
ARAT DATET S A A4 0 T

(1) &b 2antk, AN EEEH T HaE S RE b, w& i BEa it
M — %5,

(2) MIZIE, #ahikgiesh&mEHmdrE ., MELE LR, R
WRBMEHTTA IR TLEME LB R SRR . el —BIFA SR EF M 2%
HEERE, TR H S Sh H E] B W AR .

(3) MZFMZRAL, T REERREMENZTERML, FrARsE B v F &k
I 55 A AEANR] (R I 8] T REE I A [FI R R 48 R GeiE e o IX BB IR 28 4E P 2 17 5 TS AT 2%
ISR S5 R AR T I T RER P R

(4) HFRESIAXIHR, BT 2B BB A TURIR B, A2 BB 5 M 55 4% L 18] 1 2%
AERE IR ARRIFRIN « A2 BB (AL RE ST AR AR ATER , 45 Bt A 55 4 B 3 i 4 1) AT
A i 98 A Bl v g B KE AR 55 A 2 8] K _EAT i AR ZE AR K.

ol

puille

12.5.2 RGHRSREBEAR

D EEMRARBIEEEHRRG() ) HE T T RGN, BFESEEEHRLS.
R AR Ss de . IRAREHE B ARG, EEMESE) LT 28, WA 12-6 Fior.



BaEERE |

|
ﬁﬂﬂﬁMﬁﬁﬂ -

-

A R R

0

|
|
|
|
|
; SRS
|
|
|
|
|

EH12-6 AR E RSN

(1) MAXBIEFEE B RS N AEE S B R GE —DI AL (1 5 - Bl 12
EHARG. EAT DL T R AR 55 S A0 8 2 B AR GTIE AT, AR AN AR G P K S AT
R, ] DU [F) D R 55 g IR B T M 55 4 b, 0 2B e b R B AT A, e T BLE
2 AT EAR R .

(2) [FBIRSSAs o R0 AR 5% d o ik N Bl e A0 i P 2 A AR AL, PRAE RN
AEHE AN 3 i e e ) — b

(3) Kl i 55 4% o B0 AR 55 i ) 1 2508 o 8l e B B AR SE T LR A Oracle B Sybase
SRR A R 4

(4) HEFEMIZ% . B0 P Rk 55 4% MRD AR 55 4 2 18] —Rd o vy 98 o IR AE 3B PR [ 1A
LRHATIERE . BB AN F] 20 R 55 & 22 18] RO REAR 8 5t 45 1) EL AR 0 P DL TE 26 SRk 410
ShiERE. ] EAT A AR AE

1. RN RS B HHE e 76 L v iR okt

Tk N 2RSSl B0 127 16 S B I8 P v 06 B e el 1) — B50E (R« i R = 55 Ak 7
AN ) 22 4 A8 1 i

(1) Hlla i) —2t. AR E ) — R E R me, BahfuhZ&m k5
55 de Z B G — PP 9IERE, RIMIRA 9. KAEIR . ARE M EWE. v 1S
FUESSIAEE T Bl AT, B IR A SRR A U7 i% (Optimistic Replication % Lazy
Replication) Fe¥FFl X A 2247 b KA B A HEAT #RAF . 51 2% BLRTERL A 15 200 128 i
55a B H A SR 2 i S BB DUE S, I b SRAG AT Bl R VR 2 B ) — S

(2) R FEFAE, Mol BB BB SR . Al T Wi o0 T gt



1T o T ARUETE B 355 MR 56 e, 0 A5T50 THAFNSI IR 1R = 5545 B SR g AN R0
RS X 28 JE B DUOR A R 3 55 AL BRI L e 4, X 2% I Pl B2 v (Y 3 5 TR R I S AR B
R 45 1 I TR R0 52 2 55 A TR A%, BN ] () 35 55 $R A g 4 AT A% B AR 55 4 £ 34T, A
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