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HENRGW B4R, WBONER, AT Z5 M. PERE. R BRIy, IR EK
PRI R FRAE R, BeE N RG M REAR & RS0 G EHAT 25

1.2 LR RN

[ EaEniRa]

1. B o IR G LM

e R 2T RN S K T EAUEE R s AR PEHIER . EGEAE . AR g S
ARG o ARAEILSE AR rhr, i BT AN SRR TR R A — I, R A E R S i g A B 2%
(Central Processing Unit, CPU).

2. MAKAERZ%

HIPI AL IR RS 1.2 Fios.

3. FRAXRER

B 78 AR RS, T L A B T AR O A AWHRIL, WA B AL EE S (Graphics
Processing Unit, GPU). {5 54:#2% (Digital Signal Processor, DSP) LA I3 Al a2 iZ 45 1[4
(Field Programmable Gate Array, FPGA) 5. GPU WA AN ST M, @it I Tia
ITREIFE; DSP & H TS0 %715 S A0, W R Gk 2 454
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4. FH/ELRAR
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CISC) 5iifitE4 4 (Reduced Instruction Set Computers, RISC) #2&. CISC LA Intel. AMD K
x86 CPU N3, RISC LL ARM Al Power AfUFK. [E™AbBEEE HATA L. W, HESE G,
H K RISC-V. MIPS. ARM %54 fii i & S 504 .
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TEfta e ISR BE YCSEN R SO TAE SR T e IR A2 I TR 25 mT 4y
N SRAM. DRAM. NVRAM. Flash. EPROM. Disk %%, /85407 8%V BREE 25 7] 20N 4 ANZEIR:
b BGAE. RANEAE. FAE (AR AMF. HUim RIS, A BRI .
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M2k (Bus) A&TH UHEMLEE A (8] 2408 Bt — 5 e Pl S B A e e 2, B DL — P s 4 X
o TR 5 P 428 1) 32 % SIS IO A ) 0 5 A i o 4% LR 2R AE T AL R BT A I 0 BRI A AN R 2R &
GRRAAMR AL BT, THEVSERAEETFZME, HANA T S A MBT 0%, MERKX
AW 1.1,
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TR EZ SUEEE/ T FAEMIIEIR, 18 & e B i ARG GHEVLE S
— o e N
i e 2RI s el | AL B WS R R MBS
AT 4 8 M HERAE, HiEAKEEER [y
7. #u
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HH S A B Th R
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1. EAEA

RN A2 FR T FHLR G OFRE T S SORY 2 THSRAT 55 A A B S R0 A BRI R 3« 4K
PERGURIGTE T EMLAEMF R G B AT IR T« A SO SR A 1S A o TR HLIRPE R SRS
FRUEN RGN TR, FEETHEHLRGRMHCR . %K IR E M & EZR TS, @
W TH VR 73 28 B G 3R A AR A R

(1D RGN THEN ARG E AR & B U s A, T EHLR G
TR AN A S AT I R TR, IR RAE AT IR 45 S

(2) RLFHERA . R R HE 28R 75 BB TR AR o] T BT H I, 6 EL AR AR O
B, A

2. BEE%

BERGRTTEN AR M RIEE IS, G0 RGN A RIESLE N — AR . #ER
GUEE HIRIER AN NZ (Kernel) FIFALYFZ NI ECER A AT, W~ StH. SE T A,
TR THRMEANARFS., BERGHNEZEMRUT:

(D) FHEUFEHA BT REF A TSR AR,

(2) AP REEAER AN .

(3) AN AR I RAB TR N E R T4

BAERGAA IR S VE . R AN AN E P AL -
BAE RGN

(1) HEACFRHERAE R GE, ARAE RN AT BB O B LA B 2T HEAR B . — MRk
MR BEEAENL B (R EEHIE S ) 3 AN A k.

(2) INERIERSE, K CPU R TARI (8K 7 AvF S ARSI &) J s ANRFTRL R 20 o — A i
B PSR AR S B PAT— MBI RS EAT 4 MR ZEE . JOTE . SRH YRR R

(3) SERHRIERGE, X T AhRAE B RENS LR W PRIV BEBEAT A BE,  FFAERE RS B A VR (IS [H]
Vi B P BRI SO, X AT SRR R AR R, JF HASSRHIZOR AP A H.. SEN RGN HAER )iz .

(4) M2 EAE RS, (IR THENLREA ROt L =248 B, R ] SR 62 Fh iR 55 Az 11
AL ELFE RE AR ST A AN 22 ) P S48
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(5) R BIERGE, AP ENRALERNRIERS . 0N RGNS ERAE
RGN @B, EORFFMN Y RS TR, B A& IV L RTEE AT = 1t R SR

(6) MARERIERSE, BTN RRRAEIEF, X EAReRLE L E FrEfE.
()& Bl e B S SR BEAT S — P L ACER . FRIEAES], R AURMAME. RER], ATEETER 5 R
FEME . W R T 5 2 (Hardware Abstraction Layer, HAL) FlAR 2% 52 #% £l (Board Support Package,
BSP) ke G, H LR AN XL RS VxWorks. pClinux, PalmOS. WindowsCE.
HC/OS-I1 Fil eCos 4.

3. BIEE

H#fi e (DataBase, DB) Jefa KHIFAELETTENN . AL, G B IR ES .
B 24— e kg A ), BAR/NMYICRIE . BB ML 58 ik, a2 AN P ks,
BARETT UL N SRR E . BH (Key-Value) BIEZE. FIAFMEEIEE . CRBHEES. X
B RAA, AN RIS 8 /N

4. A XBIEEZA

A REEE 240 (Distributed DataBase System, DDBS) %1 5f B 438, Mg - H
BN [FIRE B AR b ) 75 SR 4 tH i — PR R S B R G R AT AR DG | 73 i B 1
S VA T BB 2R Gopl R A 58 4 o A SUERE E R G oA B PR R G R R B Y A s
BT BRI RO AR T Wt SRR B A R

5. XHAL%

A (File) R BARF TN E2H RGBS N —HMAERINES. RS2
BeAE R LI G — B — A A DGR A S, 2 L T T 4 5T 8 BN OSBRI R
FERL o

SRR AT

(1) 4% ORI 38 93 R A SO I R BRGSO A - S0

(2) 1245 B ARAF AR 73 S TR SR 23 9l sy SO o A S SO AR A ST A

(3) # &y 7 o KR SO 5r 9 RSt 35 S ATHAT SO RS R 3 S A
(4) UNIX RGHA5r AEm A B O & SO CRRER SO

SCHFRIAE TV s 385 AT MU A7 SURT B A LA B A 77 7%

ST IR AIESA N BRI R I 45, EH 2 ERI T

SO A 725 18] 067 B R0 T A 2 ) R A PR V00, = T B P 040 0 A 30 8 PR DA i 0 TG 3R

(Disk Allocation Table), HZFINXE. A7 B HIEE 3 Fro A EHSE—ALK 0 F1 1 FRR—
AP N S, W 1.3 Bos.

6. P

i FH A X 28 B B 45 FR 38k #108 (Local Area Network, LAND . |38 ™ #3i3 (Wide Area Network,
WAND . JCZE M MRS B I B LIRS R 2 TCP/P Bl . ASKIR s VEAH A 28R AE 58
3 /N A .
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7. a4

HE 4 (Middleware) /& R A5 & Fh#AE R G0 (05 FH PARE A G A2 4 ORI, 2 B4tk
e (R RSERS WA —KIE, BT EHRARTE;.

L AR SRR

(D EEAE GHED HiEtE, RIERFREAFT G ZEE, #40 MQSeries.

(2) R 25 Hlafy, SEOLPRAAEIRT . WAFIEEE ., B EEDhRe, 1% Tuxedos

(3) BARAF DU B B LR, AN R R SR 11 S AU Se R — 1 .

(4) Web g5 P alff, $E0t Web FEPHUT HVIZAT IS 4%, #140 Tomeat. JBOSS %5,

(5) Zalafy, HEaRERERR NG, R Z2EH.

(6) B Ef:, TR RSB B At

(7 BTHM>-GHEAE, i UuRE e B U8 I & B ) B A 1 2

(8) Mg, AFEME TR, SATRSE,

8. B

R R A, R— N EEE TERHNETE, INESBERIMEEgE— MU E A,
R A8 A e a2 Sk U7 il /), T AN BE ELECER AR R AR I N 8. M I P I B AR R
BAESER, AR ETERARRMIT L. R Sy R, WEH., PR, 8
WEALWFEE BN, Rl R SR EEM B E 2 A5 SRR AR .

P F RGBS 1 BTG

(1) OMG A IR RiERAFHLEH) (Common Object Request Broker Architecture, CORBA)
& — N TG AN 72, N 3 ADNZIR: S RIGRACH (Object Request Broker, ORB).
A GIRF A AL KA IDL @& X0, H5 T8 EERIE S .

(2) SUN W J2EE, & X T 58% 895 T Java 15 5 FF A 1) b 2 A S HFLSE,  Hodh EJB =2
J2EE WIHEFR#E, EIB HHIHIERRN Bean, 1] DA% A2 1l Bean, S Bean FlYH 5 4K3) Bean.

(3) Microsoft ff] DNA 2000, KH DCOM/COM/COM-+{E bRtk I £ o
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[EAEFIRS]

IFHEMLIES (Computer Language) /2ig N SIFHENLZ MIH TR —MiES, FEH—ER
LW, MIXERLS—REFHEERX, REERMES = KA.

THHRAE S M KA:

(D BT NAHESRE AT EIIES, BirENE S AR “AHE”, hitEHT
AE ELE AR A BAT (I AT 48 2 4. 8 246 X e R AR R AN R H5 9 351 23 2H A

() EITET  ILTE S ENLEHE 5 WA FoR L BEIAT 5 Hf ok R IKIR S, RVLEE
SRS RR . MRIEAHA T BERT. BAEENTR 4 7B (Fields) k. thig4iE
AR E (hTE4 DB DW. DD, BUE ({h#E4 SEGMENT, dFEE X {hiF4 PROC 5%, %
BEEA TN .

(3 FMEET . MAEF LGS WL T AREHMES, &5 THME. 2. %
LR RIS A4 C. C++. Java. Python %5,

(@) BEOEF . @B S FEBIESA — @5 S (Unified Modeling Language, UML), UML
B 3 MRS UML EEARRES CEY). KR B GCRHE ARy it P a8 8 AE — L iR
iz T BAE S 1A L]

1) HY). UML WA 4 M. S50, A7 0. - HEMRERSRY.

a. GiFY): L. BERS, HTHERMSEYE TR, SHFEYEREE (Class). #M
(Interface). #ME (Collaboration). Ffl (UseCase). F 512 (Active Class). #{} (Component)
#illdh (Artifact) 15550 (Node), I 1.4 Fir.

K 1.4 ZEtHEY

b. AT REY: B, R TR A RIAT N . AT AEY BRI H (Interaction) ARAS
#l (State Machine) F1353) (Activity), & 1.5 Fias.



K15 AT RED
c. HFEY: QREFEHNHEFY, SHWEY. 1T AFEYRE A D HFEYE T LG

W, K 1.6 .
d. VERFY): ERRIVEM, HRIGE. WORAbREBR A oR, WE 1.7 Frs.

K16 £l [17 ER
2) KFHR. UML HF 4 R R K. KB, AL, 4 Fi R0l 1.8 Fias.
a. iR R, Hp—NEY O FEY) RAESBESEm S —ANFEY). KR &P
KR

(a) MR HR (b) KEEKFR

(o) BHKZR (d) IR R
K 1.8 UML FHi 4 e R

b, KEKKR. A MITARIRR, KBGO T AFSRIIX R PSR R, B — B E
W 2RI L BIEREAE . — AN RBRKRA 2 Ml —DMREEXRR, H—PMRAGK
o RERRKALRNRZIAM BB G HIRR, HF 0L “Ha” TaeRNE T2 4 “RA7, “H
75 CRAR” A T A A AERARMRFIRRL MR BESHTNA R SREXR
AR XAET, AERATH M7 HAgET—A B, w5 B 14 a HALE,
“EyT BEE CRART MEIEmeNE, wmbEE CBAT M T T

c. MRAR. WA —BRR, FHITR (T3 KN RATER—BotR (T
) KIXR.

NI




ERNI:)

d. SEHLRAR. EPIMEL N MASEIRR: — MR DML N2 5
—FRAE A ST AT B E 2 18]

3) Bl EE-HIRMERERR, K2HIEO M ERmE R TE (RS Ml (REER
) HEERE.

UML 2.0 $24t 1 14 Fpl&l, 7252288 MREL AE. FollE. s, RS, &,
R B fa R AEamE. SR SEREEATEE CERED. FaE. mEE.
A AT B AT I R N A LA

KEE 1.9 . KERIT —H 5. O, IMERENZRX R,

e lIES Wkid xR
1 1
0..* 0..*
e 1 0.1 HURERIESS
EERE EHHRE BHERE

K 1.9 UML E kK

I W 1.10 frc. FIHIE (Use Case Diagram) JEIL T —4HHH. 2 5% (Actor) LIE
MZEERER. ABIZEET BER (<<extend >>) FEEZTKAR (<<include >>), ZHEHHHI
ZIERBRR, ABISHG. 2585258 2 AHZAKRER. BF KRR A YR SZA
FA 3 B — ZH AR R B s A B, ] LK I 2H AH (=] B4 0 4 $ilt B R4y — AN i F 4, fit 2 A5

IS R AR N R 4 e, B2 — A se B, RMESE PRI Z S, 1

AT DAE AN SE I T e

UML 4 5 FLE (View): HBIMLE, PN, FERENLIE ., SCHMLIA, S A,
T B AL B i T s A

(5) AU IHEME ARG T - BT BRI W, HEB AL RS iR (R 5 A,
MTEAFT T RIERGHAT T TT % TR TTEA A FRI 0 2KT5775 . R T X0, AR
RAE BRI ARYERILBE 170, AR, AU . SRR AR5 120 ) 45 46
RI7i% 5 Ko TR WITIERIIT RS 12 B 7 B TR B A A i e 4
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& 1.10 UML F %1 E

ZEFRFEAMIET, B ORERE7 WU, EIRAORRIE R G4 . TS
WHIEEZR LR |, 2 — iRk AL, T ARIES.

1.5 ZUREHARIAR

1. ¥RE % BUk

SRR AR RS B EUE, BMEERRIE (EEEHEAD, ey, Bay. B, ghmm
PSS . ZIARE 4 /> 5 BRI

(1) 241k, BB Z R,

(2) SR, ZHARSRAER, B5EBMENER.

(3) ZZHAE, W] ) AR S Rk A A S BT B

(4) SEIFPE, E AP SE(E BB A IR 5 R (R R

% AR ZR G H R AR A R, R 2 AR R I AR T SO 32 A B AN A% DL
5 & PN & B fl R 1 2 ERRAE 3 EASE 2 BRI A RIE RS 2 AR
AEPRERAY . 22 ARG TR AR 22 A B A 55

2. BHARFR G REHRK

(D) M BEAFAR, I A ORGSR i B AR AN T7 T B R 46 & 4
b, SR, BEEROEE RN 4 N7 .

(2) WEHR, REZHEARREHH DGR, @ OB AR S E AR B EoR .

(3) AR, AFERI RAAANERII R 4a . B Rga A 4i . Joisds S AR5 .

(4) JEMINSE (Virtual Reality, VR) /HE5EILSE (Augmented Reality, AR) iR, JEHIIILSL
NRRNTISE, G35, 2 — Ml DLEE RS e U S 0T BT 5 R R, RATHENLEAR A
—MMEEAGE . Wt flos. TR R R AT RS P A B BRI SER AR R R JE AR
SEAH SR — 5 I AR 8] 9 ] AR MRS B SERE B (e E 8. A, MEMfidw s, Eid
R B S, PSSP0 St S bl NI E BTk, AATTTIA BB BRI S R R B 4SS . VR/AR

1

[N




ERNI:)

AREZ NI A A TORAAIE G 4 Ff

1.6 Zi>)i

1. HATAEER 3 P AE(E CPU Al DSP WAL AR EEES, 3 T ARRBIS 5, XAk
W BA AR RLH, DSPRA ( Do
A, 1 - KSR B. Mkt
C. FPGA %y D. 5 GPU M4
fEMT: nfE DSP O frad — M EAA R R G AL 3R, Dy 1k BIPR AT S S AL H
[, DSP iy — B R R RR IR I BB A 454 el 254
Wl S K AR it A 2 R R 2 B A, 2 AT R FEF FIEHE . e 1A AL S B B b PR AR A%,
FVFIRI XS EATEAT U 1], BEANAEAE 2L kil , A7 7 ] o 1% 22 HER A 20 35 1 50 7k e in s,
B B A O A ISR SR R 548 A . fEX PR T, DSP 15 LASCHLER A MAC $54.
TERG b SE R TR, B TR P RO A7 i 2R A2 P9 S 20 JE 0 23 TR v, DL B AR AT R 52 2 B8 AT .
E=: B
2. C ) RLH T L TS 5 A B AL B2
A. DSP B. CUP C. GPU D. FPGA
fE#T: DSP L T S2i E 75 S A0 B, W R ARG ik R 454
EE: A
3. FEERF IR G, RS IR W = 2 el A AR, “IRIE¥ 217 5 “RAER
BR” ARG g T (1D R, WER SN A8, BT Ao, IR
175 g ARG EET_(2) o BRI BRI, o7 DR s ek
RSN, “CRFEEM” 5 MM ARGz mET 3D .

(O A, BHFRAR B. XA C. ZHRAR D. KELKRA
(2) A. BERA B. ¥RRKAR C. ZHKA D. KECKAR
(3) A, BHERAR B. XA C. ZHRAR D. KELKRA

AT FAGIZRP R EEAAS . PRMZAMA 3 XK,

D AEXR: AT UNFEAN B AN LA B B AR 3 BUA JEAT NI, AR P AL Ok ROk RoR
AT “URREE )T 5 REMR” 2ES KR,

2) FREXR: WR—A G RHIES T AR L LR E S, BRI AT AR AR
PPy 30, TR DK IX A F 51 4 SR — AN S AR B B R — AN B8 22 N9 i 01, o R s 38 T B T iy i
CHFEE I 5 o RTRRA.

3) KRR MEAHBILREAE — R AT G, AT DO e A TR S 5k
ARG, A EE NZ AR R . “CRAREM” 5 CMSEMN T RIZAKR.

ZZ: A B C
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2.0 wTE R

2 B EBF I HAR RGN AREAF S . SARRL L. AR LR A
ﬂA&%%&%%% LA fé&%ﬁﬁ%f&iuﬁ%mﬁ RIFEH KRR, KDLt 2
B RRFRAZ B DA, AP RRIERFF 2 DB SAX A& 3. 24 E
ﬁﬂ&*%hﬁ?k&*ﬁ%(%+)%ﬁ%&%ﬁ@%&SA AN A R T R k4 iR TE
RT BAEIRLASN, LR —E Wit AR B M wE 2.1 .

B 2.1 A/ RR 4R

[ S/t ]

FLA T FAEAR . Sl THRA . BEEAAREROHEBARG L, SANRBARZH LA,
AR, BAXNRAGYER B &) 2, ARSEASEEBR T HINAZALTR, FAKE LRI



5 2 /R

AT BRI AR L, RA T FNBEA S FAUE A AR ) — A E R RS ARSIREET
i 7 F R, BTRENE, RO B TREM, FEMAZRTE.

2.1 iR ARRGEMADR ST AL

[EaLAiRs]

1. &L

KA RS (Embedded System) J& LUK E M AT O DOHENUE AR GG, i E S
AERBT R BRI T — I T AL RS . SRR R G A AR 2 -

(1) BRAACBERS, BRI EMRIIFE . RBUNER RSN, TR TV ZE S =A
RV, BRI a8 0 TAR IR G J& 0~70°C. TALZR IR —40~85°C. ZEMHIZE-55~150C.
N AR E AR ES, g, 4. Bl o, MARSKRBERE.

(2) FHORSCHEREM:, FRERACFRAS AN ARAELE, WfEEas. e 8%, B,

(3) MAREIERS, HEHEERFAE, WNREGIE RGN E &L oA 2
A VESERE

(4) SCHERAT, HA M ARG @ EBATERIE R G b, DRI 28 # A ) A

(5) NHBA:, R NTEBGRA R RGN —L H B ARETITR 3.

2. HMAKXA LA

(1) TR, 5 TR e MR, &2 PiE &,

() HARELE, FAFERTHENE AR, BEEAR. FREEARR B FHEARS &AM A A
N FH R A5 A HE LR

(3) A —fRF N E, R BRARRGRAER F TR, S0kt

(4) BIFEZIR, dTARThEE. BN R R, RAEMEEIEE D,

(5) RPN EALTE ROM H,  DAFE AT S B A0 R e T 5k

(6) TR TEMKAEE, W 2375,

(7 UM MR, T2k MR th s . RGACE ZoRMG, et

(8) Xif 224 Al ] SEME A B R =

2.2 iR ARKRGENNR

[ EAEFIR =]

1. %

ARAE AN [ FH 3 v R N SR Ge k) 4 N U R Go AR N AR SEI R G0 P o 17 S R 4t S
a4 NaRSER; (Hard Real-Time) REANFHSLRT (Weak Real-Time) HR%t. MLZEMERE, ®A
RAGIE T 9 A4k (Safety-Critical BY Life-Critical) R AE 22K RS .

14



2. FHA%

SEIF R4 (Real-Time System, RTS) 245 Ge8 75K E I TA] A 58 1 2 40 B e Al o o B () 3R 45

3. AKX A%

MK FRSE (Safety-Critical System) JEfi HA R DIREEiE R FEAN ARG T W~
R AR 5 R ENL R SR .

2.3 iR ASERTEIADR S AL

[ EAEFIR =]

IO N ey

REZHURN R GLAB B A% SERTRFE, 33X P N 3 2R G i S 230 2000 m G Sy i s =X, B b
LA BRI TR A . RN R B8 1B KA R RIS AT AT AR AR AN [F PR B HRdh A7 1
TRERGSATHIEAR C ALY BB, BRI RIS T ML BREE, 1 NS H AL (Al
M. M4 EE JTAG # M0EH: . T BNV H FRPLETE SR A FER, ARG R T
B G TR SR, BT R TR R a8 RS A AR i 2% . 1075 EE
SRR AR REME . ARR AR . /R R AR AR AR E M . R A R SR 5

2. AKX ARG UERE L

WA BB, ARRG AT LN

(1) T, ORI, a5, B2k, VO 0 Rk, Rk,

() #WRE, BFEAMEE (HAL), AN EENA GRERS) RAEIE TR K
PFFEL (BSP), & —FAELFIRENEAE, v b EERAE R G A iR AT A B B SO HF

(3) BIERGZE, HiARBEERSG. RS, EIEAP RO, W% RS A% T
e B AR 2 o

(4) W, SR AL N I E, 5 F 00 N U8 . OpenGL. 1 29 [A14F
Java HfEl . EIHL (VM). DDS/CORBA #1 Hadoop %%.

(5) NHJZ, AHEA R A

RN A 1 3 R R

(1) ArEYEtE: B i B FaE A Yn 1E . Bl B R4 ) R Bin R s IR oh R 3 i 45

(2) FECEME: Wit aREEaE IRE . s AN E R

(3) SREEET M. Wit R aRERIKE) . BB, §EESE. LGS %,

(4) 241k (Safety): Wit TiECEmILArE. 2 RENLH. FMECA (. ik
fEEEDHT.

(5) WIEEME: W TR AR AR . RERARME BRI,

(6) itk Wi A aRFEHSSIRE, BAEE. REV. BSESRES.

ZE LR, AN PAT T KA 5 & G AT R OTIEZE R IBRR . (BN RGN, Bk

15

I5:Nr 4




5 2 /R

ITIRIIFEBLE . EERARA PRSI BAEEAF PR it Sk,

24 iR AXRGERITHA RS

[ EaEniR s ]

1. 225

RN R R R EEZBIRA RGBS . A5 e BB, AT BB,
1/O 452 VRN AN 1 2% S B A 2E Ao

2. MARMLEE S

(D) b (Microprocessor Unit, MPU)D: AL SR+ 1A UHI HLERAR, SERCEAR. AT
VR, FEF: Am186/88. 386EX. SC-400. PowerPC. 68000. MIPS. ARM HJ41|%.

(2) 148 (Microcontroller Unit, MCU): XFRE AL, AL CAFERS AR5 s 3 2 75
AW AR BN DIFERISA N, arsEtkdem. 45 8501, PSIXA, MCS-251,
MCS-96/196/296, C166/167, MC68HC05/11/12/16, 68300 F1%{ H Ax £ [¥] ARM &4,

(3) B7 5S4 FE S (Digital Signal Processing, DSP): AW MHLEN, X RS 45 a4 1t
1T TR, EAPUT R ESIR A . BHE TMS320 &40 (% C2000. C5000. C6000. C8000
51, DSP56000 F 51|, SEif DSP AREE 2555

(4) KIALFEZE (Graphics Processing Unit, GPU): 5 CPU AHEL KIEINGE 1 1% sis 568 11 A0
ZRIATIIEBE ], B H T AL BORRE 5 2] Rz E .

(5) F E&% (System on Chip, SoC): HZNEAFFERERIERERASE —MNEH -
TR R G, R s e B it 24, b2, IP (Intellectual Property) #%. ffifi#t
8 S H AR R AN KA, IR AR 2R GURE I AT

3. HBlikEak

(1) BENLAFEUFAE2S (Random Access Memory, RAM)., LYETRERRSH 4L, mIRENLEES .

1) HEFEHAAEAA#SS (Dynamic RAM, DRAM), K HEEAEELS, A 2ERES.
HER WAL, B2 Uy i ERg . e . EIEEF.

2) HASHAZEfE#s (Static RAM, SRAM), RHZAEMAE BB 7 NRERES,
VTR AFERIFT, SAREMER, AR AR W REZAE

(2) HRiEfiit#s (Read Only Memory, ROM), {7fi A AN 2> R4 s 52K, 12 A
Eb RAM R, # WA LAF JUR:

1) FEET N7 42 (Mask Programmed ROM, MROM), I 5 @il i KAt mliE. i
AA, B FEHEEE A —SE AT B, HiES KitEA~.

2) AIYmFE R A A% (Programmable ROM, PROM), A] UL & FSFE & & — IR MR 5,
&b B i .

3) WY X B AE %A% (Erasable Programmable ROM, EPROM), I /& 5 N HI%HE 7] DL

16



B AN R EE .

4) WA EET e R A7 #% (Electrically Erasable Programmable ROM, EEPROM), ff fi&
B ONFIECE AT DU I RIS R, H R TERR I RS

5) PRINAFfiEaE (Flash Memory), i nT DUBCHLEE 5 5088 B85 ke . Sk, sl
LU IR BN R HoAth ROM (13 B2 1T 5D

(3) W (Uh) BB,

D ARYEAERE BRI, W BT LR,

OS2, T ik 75 BAL TR B 75 TG I A8

@HuhE R4, HT48E £ RAM Z HAF il 80 bk o

OFE L, R IAL B 2512 1) BT IS 5 A% IR B i 1%

2) MRIEEREAE K, WAL LR,

O WEZ, EESH NE%Tolth.

QARG AL BRI AL, BRI RGE LA

O JEEB L, ERE R EHLNT

@5, EHLERSML S L.

FRELAERANXRG RO E W 2.2 FiR.

A
p=E25
e | (FFEA) | ALy
fF <Y SE o
i fia= N
/” T N

HiEE B

([ =
$ oA

$ ALk
v

USBH# il BF A2 ] 25

;\
} ------------ $:::::=, @{5 —————————
- = =%

K22 HRELAEMAXRGIME

3) FRIREIRAEA 7, ST DASr B TR R AN T AR B T 2k R A — it ) 5 — iy
T ANBE SR s XL B BEAE PN T7 A% 4o XU T2 S TR R AR T 2. 23T
KR I BRFC I A P AN 7 [l AR s 4 X T 2 T DA I B AN 7 1) A% Hi

17
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5 2 /R

4) B LA A5 2R, BT D N IFAT BT . T BB 2 At fsk,
FE R — I 20T AR 2 Ar e, (0 —ShEZsRim, MRmEr e i A AT R 2 U R Ak
[ — it 2 R At — R e, (HER R AT ARG

(4) BT UHE, ZRARRGLIRSN R RGWERES), 7P LR L BGE 08
TR N A AEAS S THEER AR IR B I A AR AR B T AT R AR E, AR T
A nu et a], Sy U B E B TSR I S A I W B B A 5 e R IR IS AT I MCU 22 7E % A\ i
SEH] A, EIAS IR e il R, — B E S MCU.

2.5 RAWORIN AT

[EatiFEIRR]

1 &L

IEEE & X %22 MOAMZ “HT—NRGH, IRESEN rTH2 I KU 17

2. DO-178B 47/

ARAER) H K2 S LR GEMBE % LB SR &, (L RE RS SR O A R 77 A il 22
RAVLATEAKCT TSI DIRE . DO-178B ARifRe B4 dn I 72y “ ik R AR “ Ak
AR A B AR, K BRI A AR A A N A ORI R . R R B L
FERSRRGLRE 4 DT Id R AFSR A IRl 0 N AF IR IR R . BRPFIC B B R L B R RE
WA, HERRG IR 4 7. DO-178B MRAEHHE R 48 v ) 3 R RO AR ) 22 55 0
A~E H&, RIS RR ML (A fEFEH (B). EH (C). ATEHEY (D) FMEAHIY (BE).

2.6 )8

L. FEMAXRGEEAEE T, PR RRZ ¢ ),

A. WIF B. #7234 C. Flash D. Cache
R A0 E MIRFIE 7). FfFessHl. Cache. W FF. Flash,
Z=: B

2. IR RTIMAX ARG R R OAR, BRKZE ¢ ).
A, BEHR R SRR DI, R AT R G 1 1 2 1
B. R B RIE RS ST G RIT
C. AR E A 1 e ih 5 T BURT
D. BT 57 AL 17 e 4% K Eh RS P A 55 1A L
AR RO GUZR RAL TR RGN S B Z A3 DR, H B e TR R R AL .
BRI 1R T B B EE AT, R RGRUR I &, R RO, TS
v & LT . R T AR GZ BT A, SRR BT AR B A ek, R AT e eI
ITHEAT o BEAF IR AN 2R B R GEAE RS, R, BRI BT R A SR AR

— 18



ZEZEZ.D
3. BURHR, ¢ ) ARIAXERIE R GHIR A
AL TFRI, AT R AT E I AR A
B. JHTHPEOUIR, AFHEEFREZALS
C. "IEEtks, AN LHFMSLIEeT, JAab B RS Al b
D. ZORIGADABUN, BEMAEIR AR RS RAF 2 [ B AT
BT RN IRAE RGUE N TR RGE, SCOVBREF SR 0 e, AR5, #l. Phil
FERHEN G BN RGN BBk T R — BRI RGBIEAR DR ZALSS L LIS 2
Hb, EHIE SRR TEH TN RGO mia A, v LTI M, DRIt
HMIRTARAEVE R R A s s SERHE, DOE N & FIE & & R4 ORamtE, TR &
RO B SR ISR G — M B IR iR 1 ml SEbk, SBATIEAT P 2 TR, R AR
PEATIR ;SRS AARRDN, S BACE BN NR G IRIE G oo
ZEZ. B
4. ARG BEHBIRIIFE, AR Z 5 B ARTE T, BRI R — ik
KR OO
A. R, AR LA
B. BAELEORIBE . T A RO AR BT A
C. REJURERS. FIEMACA] B2
D. ZFEAUALEOR . BAEIF P R BTN SEE AL
BRAT . IO A D AR EE T LU DR JUAN T T R T
(1 BAEAFPFE T, IR BT 2 SR RIULAS, B BRI R .
(2) AL, RAMRIIFEIAL 9 B
(3) P> RGFRBEATIN ], ) SRV A BEREAT AL -
4 M« 8 “&il7
(5) HEAT VR RUE B
EBEZ: D
5. UFRTMAXRGITRIRGR, EMBE ¢ ).
A, T EALE B FRHLZ 0 R 55 ST g
B. 15 EHLE HARHLZ I R R A A HadfE 5 20
C. fEfE EHL B FUR HIAE X 4 s R A B H AR HLE AT AR
D. &5 R 7 L AU A A — B il s b
Rt FERARRGUT R, BT IRA R A A R % 20 1 F 8 A 2310, FRFFIT K
— B PC (Td ML KERL RJE R AT HAT S T EEIMA R R S CHARHL) HisfT.
15 ENLS HARHLEIHL 8845 A I, o 5 258 DB AE (Fad 16 100w SRS — BB TR,
ER: C

At
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ﬁ£3¢ﬁ

TEREBLP AL il it

3.0 RETiERHT

%30 2B D EMR G R RS BAEHA . MSHA . AR AW % TAE AR,
AIEH IRRA, AN 4oif SR AR FAFEM, HhMAEL E S o AR 28T A ak4ein
ok, BT BA LMk, S —ky R iR, AR R0 B 3.1 B,

K31 A/ SER



[ S/t ]

R it AU 242 i+ BHU A %A B3k F Ao fs BAEH L 7T V8 2L R0, KB HARAM
Frifde AN S BERS. MRS, ZRAEFHENEERT 4, ALK — 6 ETR
YEAHRE DR E L AR EA IR T H XA E , R ARMEOT T KRR LT
Z, FEARMERE, BRFERASLEL ERTNE, FET KL AGA QR

3.1 WA FEACHE &

[EatiFEIRR]

R W 2547 SRR B8 20

(1) PEEefEAR: AL A58, A kAT SE S5 AN [R] J7 TR B B vH AL 45 (1 RE

(2) ARtkRedate: WML PR, bedefb. WEEME. TP fRYE. AITRME. B A B AN 4k
PSR R .

3.2 WERAR

[ &R =]

(D B 5158 HlME I SR E s My 55, @ EEResm, (F 2 &5m
RAGIRAE B I B WO S SR . FIER 0 v R EE B EE . WG ER fRE R K
3 S AR W 2 AV A7 AE 1 — 2k RE AU B, 7T DURAT ERR I B B 1, AVDERASE N3 . {5 54
{5 U AT A 1 i A o B 5 5 AR e, PRI i SC . ARI AR S A .

(2) SRR RIE—FEE LFENALH 2 BEIRENEAR, 1 TDM M-S H . FDM 55y
S CDM 157y S, Bl — 2%k EATR 2 T

(3) ZUHIAR: RIGE K& LRI LR 2R BHRKSOR, RIS e 7
5, W TDMA i4r 24k, FDMA 4% ZhER1 CDMA 54y 2 hk%. BI—4%E ERsaE AR .

(4) 5G HEM% . 1B — R SNBEEOR, ML 487N 7 5 i i &
AIRKAR, BAREE, RN, SN Ersm 500

3.3 SR

[EatiFEIRR]
(1) RN (LAND o SR AEAT BRI PV AR 1 T SR LE e % A A o LK A PR P 2R £
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% 3 eF

RN . JRIENA AR, B, MR, SRR, RORTUMRINESR, anE 3.2 B

(a) MR (b) A () 47 (d) H7# (e) MR
K32 IREEMZ NG 2K

(2) PALKM (Ethernet)o J&—Fil-HALRIBMAMEA, H IEEE 802.3 1 X o LA 4 i
[ f /N FE B IIASINT 64 T, R FE— 2 1518 74T, B /MK 2N T B 5, Hih
T A R O 2% H G I e 5 P B K BT TSR 2 11

(3) TE M (Wireless Local Area Networks, WLAN). FJFTo2 £ AR A S AL 5B
TEE MRS 5. WLAN KA IEEE 802.11 brifE, 7 a. by g. n. ac - 7hrdf, 802.11n fE4H
A[ik 200Mb/s, 802.11ac MIFIik 1Gb/s. WLAN Jh4ME5F9H 0] 58 . Hub BAN 820 A0 . sOKE
BT 4 BIRRZE K s HUB BUH T2 N 58404040 B b T 3R 3R T B BOE B R

(4) TR (WAND. & Mol A0 T3 KSR TR LB & B R I 2%, i LA FH %
AR A S B & o | 1 H S T X S R A . | I AT LA A AR SR R 2% . AR
AT BAL L% 3 Ko JTINA CEAR A [F2E 64 (SONET). [FP A R (SDH). ¥
AR (DDN). midi4k (FR) F1R B AEMEIAR (ATM).

(5) IR (Metropolitan Area Network, MAN). J&7E BN T VS B N B 2 i T A LB S
W, KA IEEE 802.6 bxifk. 00 3 NEIK: B2 ILREMENE.

(6) Bah@fEm. HRBAD T 16 BUME S5, 2G BFlERAR. 3G ¥R, 4G th
R EEG, 5G 2. ZBHARMAS 5. 5G ML 3 BERAE N R S5 A 28 A 25 D1

1) H451L%EH) (Service-Based Architecture, SBA)D T LLSIEI M 25 Th g 1) R 36 2 il F1 4% 75 4 4
DA R A PR B AR T

2) W2 ) P B AR AT DAE AN I 2% ) 43 2 AN 43 B R SR 2 F T A [k 2% 5G IE 5
THTF RIFELIKM (Flexible Ethernet, FlexE) MIREY] F A .

3.4 HMWEAR

[EaEIR A ]

1. WX ER L ITAEER

(1) £EZk#8 (Hub) FIH14k#% (Repeater) TAFTEYIHRE.

(2) MI#F (Bridge) FAZHHL (Switcher) TAEFEEIREERZ .

(3) BH#% (Router) AP ki (Firewall) FE TAEEMLZE . B K& W4 —FhEZ 1
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i F KO3 Y 2% 5 BLHE RS P IRSS B 2 PR i AR e R o

S EIHIR R 1 87 P2 T LA RR 408 G I 5 AR (1) 25 S S (L 5 R A (K 240
e g AR AR R e, AR [T () 23 v LA AR A

s HSLAAEY SE | GO ELT R S BRI (IS, 385 2 A e RE L R L

o s s T4, BRTWISIESR, BEEITIES

e . SR 325 i R AT 0 B i O O AL 3%, TCP WU L
W= e TEht . IR TE LRI A . FRS7 i S0

- FEPET AURIEL IR | R o o LS MR SRR A LSS B, B PR v B SR 7 v,
e A 2 W T i, DL 24 14 17 %

s | TEURSUBLAUROME | AR ACRIR BRI, S AERE VRIS S 2 1o O M

=t G, TERERR LAERIWIEEAT A . TR
— EVFRERR 1A% | 3T — RBUMUE ST YFERE IR B L& FONUIRAS e . B . DR
- o LRI R L AR

Internet FHS AT T B L FLZE RK R MR 3.2,

3.2 Internet XM EENUREBRKXER
ISO/OSI #=H! TCP/IP 178 TCP/IP %3
Il . o | s s sy
————— I RS e | PR s pem i}
Loz il il il B 2
T 7= | (FTP) | (Telnet) (SMTP) (NFS) (SNMP)
i~
= TCP UDP =
) 2% |2 IP ICMP Qﬁ; B
AR 2 Ri W 4 4 12
Ethernet FDDI Token ng/l]*iEE 802.3 ARChet
YR IEEE 802.3 = ngia=]

XEAREH RN, FI2E—

(1 MHJZETL.

D) iﬁ:ﬁfiﬁ*w ¥ (File Transport Protocol, FTP): J&R%% L7

fETCP 2 Lk, &

SO WL R R

B HENULIE SR, 384T

i3 Internet 53— G THENUEL R E] 75— & THH RN —Fhigte. FTP E% 0l
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2 3 /e

RS #8275 L 5% TCP 4, — %A THEEERIER (EH 21 S, H—%MHT1EE
AN (20 S D,

2) faj AL P (Trivial File Transfer Protocol, TETP): & HRAEZR L5 RS 28 2 (8]
HEAT 6T BRSO AAR R I, SRIEA IR . TP KIGSCH AL 4 ik 5 . TFTP #5724 UDP 2 |, 69
T s SRR BRI AL RS, ATRMAF IR BS54 7 sOR IR IE 2L
PRI HIE

3) AL (Hypertext Transfer Protocol, HTTP): 2T M WWW AR 55 284% #iid ¢
AR B M0 Va3 AL 5 B . HTTP E574F TCP 2 &, i 80 Suii M.

4) AR ERYN (Hypertext Transfer Protocol Secure, HTTPS): & PLZ24: N HFRHI
HTTP iHiE, ££ HTTP A2l 3 (4 fahn s A0 5 A IE ORAE 1A% % R (9 %2 4 L . HTTPS £ HTTP
HIFERE R InN 2482 (Secure Socket Layer, SSL) B¢ TLS, HTTPS 1§ 1) 443 5 .

5) FAFEHLECE P (Dynamic Host Configuration Protocol, DHCP): &% #%5 H 75 KT =
WA, FEAE RSP, 5 IP bk, fE RIS TR ENLshASHIRS 1P .
W OCHEAE . DNS IR 25#8 bk 5645 5, FHRe e sE bk {28 o 75 W 25 50 6l P o] BB 745 2 /1> DHCP
essds, SHEAEARPMNE, tBrTfeHE—4 DHCP Ar%#s, 7552 N E W B bk 7 .
SR M % g 24> DHCP IR 95 %% 3% OFFER 130, %73 WRYE 5 — MR EI R OFFER 30, &
[a] REQUEST 3.

6) 14 24t (Domain Name System, DNS): DNS 48 F= W4 @b A IP bk () R4, M PTR

(Pointer Record) 1 57K 1P Hbuhik it 5 2135 44 (I AT

DNS &G WA ITE, WK 3.3,

%< 3.3 DNS & ZMmEM T

ERER BYSE
AR AR AR S S5, ARG AR | 77 BRI S5 SR BEAT 44 T, SRR [
Vi S RIS &%, ok — PR R 4R

(2) L5 Z sl

1) 4P (Transmission Control Protocol, TCP). TCP /&R EEM. [H [FlIZEFE 1 R 2% B
Wo B ZHRIMEAL mEEH . MRS, EH THE R D, HX TS 2ok
Sap7

2) H P dEIR MY (User Datagram Protocol, UDP). UDP f&ANAJFE] . ToI&EFE 1 P28 il o
UDP & &H 8K, Xl M EORA IR, (HESREERIT G .

(3) W% 2Pl

IPv6 HFR A “F —ARE BRI PR, 1P Ed 4 i B b A P ik . 2 8/4H . £3%. 1Pvd to
IPv6 IR AR FEEA . W BREAR . BRIEHIAR . NAT-PT AR,
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TN IR OFREL TR . TARDIRE . M EETIRE . FREBS RIS RE . ACHRHL M «

(1D AR (STPD, AT AR B M fifd B 15 A0 5[] R

(2) BERRIEG L, WA T QA i 150 £ 22 ) 1) i 11 B R o B ] S

4. Hh 3

FEEHIIRE tHER EHAS (Router) SKAgft, G P4 B, TIPS MR H ., H AR

Bl BEEBS M. R0 B A, S A Essh]. 5SS E A

(1) WHEBM PR (Interior Gateway Protocol, IGP): #EE—/NHIE &% (Autonomous
System, AS) WIsATHE% HHML

(2) AP (Exterior Gateway Protocol, EGP): #87E AS Z M H M. EGP &N
AT BRI 2R P 2 A BT

(3) 1hFMKPMYL (Border Gateway Protocol, BGP): Internet [IPIZE AR R, WZ5AE LR 44,
EGP UANEH, 7£ EGP W&z Bl TRIMSSHU R BGP, /2 Internet bME—HIMISEHML.

3.5 Mg TR

[ EAtEniRs)

1. M%#iE T

AT RS KA DR 5 TR X 4% S0t 3 AN FR T

(1) MHRNATRA T, AR TR,

(2) M ETHUFEZR IR, BRI RS SRR PSR ER ., 1P Hibk
FIEE T TR BT LA NS 22 2 vt 5; WM B Mt Ml it e ilss.
W28 U Ax BT 1D I A0 3 36 s D9 24 2L P P 557 S 08 RS PR OR3P B A% A A SR 43 R 2t )i
LN B AR A AN ] (B PN 28 F ks AR 30 P I 28 TU AR et AR i —Fise vk 7 3K, Fod o AT R i 4
P B HRAR PR GE s W e A P BRG] DA% FE I N A7 FE BT R 3 4 1 3L

(3) ML St s TRESE TR WM&, W& 2Rk, fRaiisr ik, H
PRI,

2. Bt

MGRI—BCRAS BRI, SABAE. ILRE. BOZE.

(1) BN BB A s b 2 B8R4y, FEEAR YA AR P 2 I B /R, JF
FLAIX e () B AR 175 T8, BE N Z BN 2438 24 61 Bt — L P B O A (AN DGIE . B P GIE S
RIS, DU S BIEE TR (il 0 TP Huh. MAC bbb, Uil HE%).

() ERZ: RZOERIBENZS I, 5SS U7 b sl SR, dg. F
b, DAS FAR SO A B AT 55 o VTR R AR TE S 15 TR0 ) 28BS K /N T 5

(3) Bl JZ: MG ETIAFNZOE, O 202 H R TE e i Rmes, 1RAe
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3.6 Zi>)l

1. FECAKMARE R RLE 1 /it (1D 5. B/ IR () ke,

(1) A. 20 B. 64 C. 128 D. 1518
(2) A. Mg &Ik 1 /M B AL B. M3 Z 0T LAX 4 (15 K RE
C. 2% Hp o A= 3 5 o B ) D. A% rpks i v 5% ) e A I (1]

FEART : LUK /M oy 64 5795, SRy 1518 7711 B B i/ M2y 138 b 2%,
E /N AR A 190 226 T RGN o R 8 i G 1) S S

ZEZ. B D
2. TCP A1 UDP #hil##RMET ¢ ) 8
A. EEEH B. ZEHKIMESL  C. REEH D. ¥l 34k

¥ TCP 5 UDP ¥4 3 5 (A% & .

TCP RAERE ., ZHRMAERL ., MEEHS T SRR LE#. LER.
WA o R AR

UDP j& — PR MM, & H TR ER, N FEMEERA, BRI E .

Z=: D

3. NHIGLMSE AT, B R/DZE ¢ D
A. 802.151 K HF B. 802.11n L& )JH N
C. 802.15.4 ZigBee D. 802.16m JoZ I ™

FRHT: W T H7E 25 VG B R Z4E 10 K BAP, 802.11n TG2k & 18 [ 78 26 76 Bl 75 100 K LA, ZigBee
)78 T YO 72 10~100 K2 (8], 802.16m JoA IS M (1) 78 o5 Vi [l 7 2~10km. 4 Mk, WA 7HE
i 70 B 7

EE: A

4. IR RTMGTURITHAURF, HHiRmE ¢ ).

AL WU AT BETTIBE G 0 4 L1 5 A SR 008 FR FH 2Rk
B. &MHAEFHBAFNENEH, 2 FEBERE
C. SRR AT B R AL &= PR S R PR RE (1)
D. W% -7 % FRERE I, BT LA B8N 7 2k 4 $H 1 it

FRAT . W2 TUARVETT I H 138 G W2 A s RSSO BN R 2% FH A R A AR A
JEH, HA BRI RIS 738 AR R M TR I —Fpiseit 72, ol I THERE
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MR, FIRT X LIR, 3 F ) MR LR AL, METRK, AoEMEITICEPT,

4'1 1%»%4'\ %g ‘Lwii"j

[EaEIR=]

1. 128 A% 2 3L

R RGUE R RN IR, M AEAE B SRR PR ) 5 4 ) AR ERAS 20
NEBBMN— RS (5 EREFIIREA: A 7704 KPR, b Asd] . A «3#% > (Richard
L. Nolan) ¥5 B RGHIR EE BRI NPIAE . L3 b, R BOREEARE 6 1N B

2. B8 ARG E

GRARG NI R R RG. FHEERR. WELRHFRA. TXR%. A
ARG GEMEERSS 6 2.

3. fEE A% AR

SRAGMN A AN e A TR IBITRET: 4 N B

4. 138 R S%ERRDN

F R ARGE BRI T A7y 2 A BN B NS PR 2 50500, T T A B

5. B AR LT ik

SREARGHITAINELEEA . STk R TR RO WA RS f 5% BT
% W WOIT RTTESE . S5HTT . THRXTRIFETE WA 7 /N, X A Al LRI R T

(1) R, JR AL AR R, AT DUREE AL 4120 F RFH &R 4 TR R g — A
ARG, 5.

JF 2 2 B SE B T RE R 73 7T LAG» 9 -

D KRR 78RR, HTF. 07 RIE IR I EE -

2) |HFEH: SSWWER, HTRREENSLHL, K7D hEE.

JER TR 42 I A 25 45 R Xl 73 T LAy A

D 7 WRAFER, MR RATErE. = U AR BTk,

2) e BREWORE RS, AT 5 TIPAMIUera e, EMHT Web IiH .

(2) MPHETF R 7% FE TR/ F (Component) [HPFIT K A AR UL ZR R B8 B A RUAR
RN —FTBL MR 0EE, —ADITTRARER T Mtk MIF3ETs 4:
1) WBUH R SRS AT & ZR IR, B Y s @ Bt fE e, 73 210 = R Bk 1

2) i TAE (Legacy Engineering), K E AR M ERMIFRICE K, 2P EH]
Dy ALEEe

3) AT b SEEL R R L AA

4) TFRBHIFT & ZR R
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% 4 R

IRECEI A PE T AR F TR, IRAE RS R BT o W F i 27 IR 4.1,

F41 BHEHSELR
PIES Bk

SRR R IS K A R 25 422 M R 38 L A PR I Py 328 K it D A 28 AT 1) JE [
S S AR S i R B PSS

Z 173 23258 ST F T 2R AHRFAE K “ 20T 7, AR A T, Xl
Z i 73 9% ARIPEAEZI T _EIRFAE . 201 AT AR R P RAT B EhRE . R AR . WP AT
B ARk

JITA R AR 250 VA VRIS IR D BE BT Ui B SRS s 3 B v HE L 9 S AR 2 s 1 AR
BT O L AR R A DB SO Y R b % RS A AR Ay U b 2
BB AR M S B R SR s 2SR R RGN 45 A B 5 0 I SR e i S
FHEATULHE,  SEBUAAF 0 A R

KT IG5

AT i%

AR T AT By TR AR . 2Rk, XA RE.

(3) T AR 55 (R T34 o THI 17 AR 55 (4 7 i A A T [ % R 7 ik R B Ak B R R oK 1, X T A F
fIZhRE AT, USRI AT R R ok i — DA DK 8 S S BUEAT AR, AR 1 IR 55 AN
[fi [ 9% (Service-Oriented, SO) WITFA Tk, X T R G4 Bt 2% 1 FATTH A SVE =2 1T 7]
55 BIZEHE (SOAD, X WA REAESR 18 /NI A2

(4) BUHETTE . BAETNER MU G B DBt RIT R T BUETE 2
PIANRE L, SRR DO T At 738, U2 E R 5 0 i T AL

D) B2 “CEMAR mAE <P . mEA 5 B — AN A AEAR A R ] B
JE A PR TR, SR A ARV RIEATIT A o IR ITTIRAE TR 2 S R R4 AL o TR T ik
el i

2) BT R R AR A AR e e AT BRI R A R A N A
T RAENIIBIERE ST, SRIABRATIF RN 245 — T PR A% 21

e 0 AR E A LN 3

D) BT RGN, TR A

2) BFETTIEUNNA, TSR A .

3) JE TSR X AL R

4.2 g 4enty gy H

[ EaEniRa]

1. TPS #= EDPS

55 Ab PR 2240 (Transaction Processing System, TPS) BT #i#E4b# R4t (Electronic Data
Processing System, EDPS) s&{5 EALHT MY R o Mk 25 A BE R g0 ] AR BT ENL B sk i b3
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AR an . SRE AR . BRI E RAREIRYIZIE, &R AIMEE . DR H fa 5 A R
AH F A5 M A i RN TT R o XTS5 I R A A AT A . JEBEA Y (B TPOD. K55 R GE
Kot ab 31 I 7 B AR N BRI B PE 4R SCPFRER AR ORI AR PR 5 AR B O
DhEeR i — D) . HEEALH T ARG HEALEE (Batch Processing) 77 AWAIEAHLEE 25403 (OnLine
Transaction Processing, OLTP) 77z,

2. BELEAR

B EE R4 (Manage Information System, MIS) J&7E TPS i [ & fE i s 4 Ak i A ML
SRERSG, HTAANEENIELERAN S ZHRERLE. MIS 240 LERTREMIGEE,
JEZERSATRE, DR R AL —A4 MIS RG] UL — AN IR 2R R . LS
T RGBT TRG BT RSG. NETRG, MHMSHTREG, EEAE T RGN EE
EBEHTRA TN T RS

3. REEIFAA

W RS (Decision Support System, DSS) A g X :

(D) B X —: DSS B2 — M HIET KRG FMIRARG M NS R G0 3 A HAH SR 3H 2 Hsmy,
ETENM RS . FHEW T

1) BRI DSS (1 3 H 5.

2) HIRSCERFH PR

3) EEM TR S5 AR LG A i

4) VERIAE T $ i P SR B0 RPE T AN 2 32 i DR SR I R0%

(2) X =: DSS Z— MR HAM . RIEW . ERERIEE T HHENE R RS FHEWT:

D Ext EEEEA G

2) FHAET

3) KA, TEAR SEG BRI SRR S K.

4) XFIREE K R T B I RS 5 3 N A

5) SCRMBEARAE R .

6) FIFHSEHEE BEORPOEAL B AL BEAE

DSS RAMEHE L T O, 456 DSS SRR TiR% . DSS APRMIMLE R B
JE S5 R RS T SRR B 45 4

DSS SCHENIEEAT RE: O ERE, HRFEEANRMEES . OWUE. At itE
B OWEARMNES) I S BHE B @HA B MAEGEAE TLRE ) ©XFH F I & Fh 772 147 it A
EH, ©xP&MEEE . R, TRETE R, O8N T; @BRF AN—HEROMERINT, @3FF
SIATAE T e R AU RS . SCRPP A AL e B, BB SCHE I RRAhAS L SR A
AR EA ., @B E. BT, BRI, sy,

4. FRAR

TR E K ZRS (Expert System, ES) & —F & GEMITFENET, 182748 AR S5
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FRE, SR E PR L KL T TR A RE K S L 1Rl i, ES J& T AT RE, TR
LA EARG ML . TR ARG PLEs AEOR. RS, BRIE S, 2 KRG
ZMKEN L. BRRGS ARV ARG MBI 4.2,

®42 ERRAGE5RITENRSGHER

e8I EREYG: —RITENFRS
Thee f DR R R R HEAT FIM 5 PR figh e I e
Ak P g KBTS Ak PR
N , Z RAEVE ARG, AT BN E B RN, . .
| B K Yoy Al FH
Ak B ) A 2K 15 P 5 sk ZIRARIE, KPR E HANR

HAAKRUE ES FA BB W ER ] $RAFARAMRAR . 5 TR 55 4] P TR 5 BT vk

=4
MR 3 R U SRR A ES BHATRE . SREHERE. HEFNL. AREREG. MRRERET . A—HL
B, Forh, HEBEAUNFRE — MR T X RGN Z O . — RN T X R G @RS FHRE
ARG HHE (158 HAE FH K SR g 435 ] i

5. BB MLEL

M HBIMEL RS (Office Automatic System, OAS) A UIFREFEEHE. 7. Ba. B
FRM— RS, f—ANMECT BiE. BE . BN —BRMEA . BRI ANUE A
MRS, nLAHTHES A, (8 EHMEB K. OAS MBS, HpARE. HURBER
W28 2% R RS

6. AL G IR
Ml FE YRR (Enterprise Resource Planning, ERP) H ML B A BLIRELHE = Kift: Wi,

BB AME L. ERP ZAE(E BRI EAR T AV I SHEE S, adlde ftuksg, -4l

i 5B WS 2 M R G E BT 6 . ERP (0BG K Ak Ty it L A2,
FERPBERIEE R A T B, I8 5 N FH RGN CRM 45Kk . ERP QA il . # & E 3. 81,
FAERL PR SRIERL RE R RUERL EREL TR RIS R B PR Y A
WA SR BRI 11 N EARH . ERP BIDIREA . SCRRIRSE . ATV EE X IT Aok 7 % et
MV FIEEAT M FR) At I

4.3 BORE R RS

[EaEIR A ]

(1) HFE % (Electronic Government, EG). HLFES Z&F G BH AR HLABATCH A, 5L
MWAS B B FHEN—RUEHRSBITHNBNESSUEN RE TR 7 R8EMERR: BUT
(Government), 4> (F) M#{7 (Business) MJEK (Citizen), HAKHIE WK 4.3,
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BRG5

BURTTH ) M FRVE B £ AR EUR 4 (D M RAUR AT SR BOR. L 1T

BORFRIANE |y e 11 s A [l o N o s .

(GoB) e, B4 (30 MBS SRS RSN, BUF R (0 BRI & Fh
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s | PRSP OIIRS, UARFFIR AL AGRIR, K KA S AR A KA

(G2C) FE. PO SFHECFRRE IS, SRS AT, W, B RBREaA
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AV XTEURF | Il 17 BOR R 3l L ALl B R BURF SN R 2R B, LBUR ZER BOAZ IR A R SE 5
(B2&) EARE, SINBURSITRENSE. BbR, FBUF PSSR AR, DU 4R
ELAEAN N L BUF SN 2 BN B L, LU ZOR BOAZ IR K & R (5 SRS, DUk
BONA TS BAh, IREIRSS (B BT, SlG KBS BIER SR TR R
FABUFR S I ZRBUF SRR S, th)E T XA

JE B U
(C2Q)

(2) {5 B AL (Enterprise Informatization, EID. {MbA5 Bk R BE BHAR, 5L
MEETENM BN B AR Retl, DU Az O3E S g 2. s B4 24
ARFDL S B E, MM ARES . B S BRI E BIEAE 3 DN LS. M AE B iEfA: ks
MAEEMITIE OSBRI TTE, ERRGERITE. FEEARE L. SIREETTE. N5
N R

(3) HFH % (Electronic Commerce, EC)o. HLF 725 $8F]H Web &4t 185 T B AR M _ESE
SR RS, KHATAEAT . EERIA: B2B. B2C. C2C. 020 (L& EWEZ RIS ).

4.4 428

1. ERP ML BRIFESE ¢ ).
A. PR BERAME B B. Wit LAERAE S
C. Wit Bl TAER D. %&in. LAERAMERR
AT AV P A BRI ELE =R MR, SRS SR, ERP GEXTIX 3 FhBEURHEAT 421
RS HL ) BAE B R S
EE. A
2. ERP (Enterprise Resource Planning) & ZA/E(5 S AR AL b, FIHIACA L i S gk
AR, AR BARA__ (1D T AT AR RE I E A R RG, AR R
Rl TS L ESIHE R ET M ARG E G, /£ ERP R4, _ (2) FHfHREHE
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5.1 (5 AR

[EaEIR A ]

(1) 5% 4 (Information Security). {5 /524 248 A EHE A3 2 23 1 K HU P F2 A ) A A 2
B2 ORA, DRI ENLRELE . BPE . BE AN DA R 1 BT S Jo DR T 3 B BR . S ORIk 5% o 5
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giicdr, PR LAe. Binbla ZeELITmBOR,

(2) HAWMKE R . FERERGELZENALH D NIKEZ . EHENPATE 3 MR IR

(3) BHAR. FREAGZENE AR IEAE B, IR BRI B 3 A AR

5.3 [EEUNRERIAR
[H#AAIRA]

1. #EwE
B I 25 AL B 1k AR LI T U5 R U S BT B, (R RS HLEE MR . B s A 5t

— 36



PN EE . AEXSRRIN S BIE PR

2. AAREAAImE F ik

X PR B BN AN A A A AR [R], RO I B L . PR Rk 2

(1) fd S 80 n# (e 5E (Data Encryption Standard, DES), BHSCY)40 A 64 frffybk (RI4»
), B 56 7 B AL BN 64 ALK .

(2) —H DES (Triple-DES) & DES MJltiE &y, {3 P 56 A% 83% B S i — Ik DES
I, KRN 12 4.

(3) [E ¥ 5% (International Data Encryption Algorithm, IDEA), 34K 64 7,
HEARKE 128 fir, T4 A BRiE H & ARt .

(4) Eg = Fr#E (Advanced Encryption Standard, AES), 78K 128 fi7, 2 128 £,
192 £ #1256 £ir 3 Pl g B, A T & #:a 551 DES &03%, H T DUd it 8 4 SR 4 S 3 v o
fR %

(5) SM4 H#HE, KBRS K EHZ 128 fi.

3. AR ARE A E Fik

Ao TR 5 B0 A B R N B B AN A A B A AR [R], RO AN L B A B A B N3 %
TEAERIFR I EE Bk A%, R, nSel R E; AR, AP, nrseiis
TR AR FIET Loy A

(1) RSA (Rivest, Shamir and Adleman) J&—Ff[EFrili A INE HL, e METRER
B Rn M, AR T DUE R, (HH AT 22 i % HKE D& ik 2048 fi7. RSA MTHEH
J55 LU [RIAE 22 A 2 il R Rk 45 503248 1000 £ 76 4

(2) SM2 [E#HE i, FETHE M2 B s #on /L, FEAH R 2 2R EORTN, BRI
HHBHRLL RSA /MR Z .

5.4 EPIERER

[EAEFIR ]

(1) BAHRE . P B 22 e 2 A B PIRR R A I R BT ER . B 20T
RIEAETT I I 7 ORI EE =07 g 5 e 1% 58 =07 R840 i 0 (Key Distribution Center,
KDC).

(2D AYPIINEARG R PE R A EREAIT AT (I PGP A HZEE . APIEFHL AN

NYES 4 7 APHER T BLEA AT UG RAEAMLE, AETE PN CA (Certificate
Authority) .
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5.5 Vilfzsihl e Byt % iR

[EAEFIRS]

1 AAARER

Vi P HAR R 3 AN EER, BRI G SRS o U7 i) 4% i) AL FE AR L 35 1] 5% g S 3L AT
b 3 TN . § 8 H 2R B A .

2. i FlaER 0 FIBEA

(1) vy #HI%EFE (Access Control Matrix, ACM), PAFEMANITRI, LR NFIIRSI I
P, ZEARSE G = NIRRT, M R TTEAR 2 I S A A

(2) Vi#EHIER (Access Control Lists, ACL), %% (RIZEAR) LRAFUI MIFERE, /& H Arfim
17 R B2 (U7 e 42 ) SE IR

(3) HeJ1# (Capabilities), %47 (RIFAR) LRAF VS vl FE FE

(4) K FHHK (Authorization Relations), LY A FE I AE A TR RAF, AR R BT
FERE IR R, W T 22800 E R4 .

3. HRFAEL

Bt e U B AR S BB ARRINH . BB a &2 15, Anrfhid, Anf
FHAH AR ECE A AT O . TR H S A R REE R U7 (RS2, T HL 7R BT 3L [F A ) A
BN o FIHAH I FE N E 724 W] DUEAR R 2 07 [R1SE, AR EMN L H AT EE 2 Rk, 58
B S FH IS 2 5of SCPFASOR 22, PR 222544, IXRE ] DAOR RS T8 % 4 RS BE o () B 47 222 1) i A
SO SCAT RS o

5.6 15 &2empisulibiR

[EAEFIR ]

1. B4ANLEF

FEATEME S oy BB I35 2 40 (DKO RIS B N2 3% 8 (KKD PR Ja 38 T IR 48 .
TN B EEIEH R AT, I3 R 2 AT T30 . 0Bty %80 A il 2256 FE 3G 8 40 2 (]
PSRRI 2 B I BEALYE 3 A JT R E .

2. B4k % (Denial of Service, DoS) X+

DoS AALZ G AT 7 FI 5 E iE 6k 69 A P RSB Ra94TH, RILZAGTABRZ L. 4
GABLIR S-S 49 RA A TR . AORR LBt 15 8. HEHIRR K M4, AR RS54
R ¥ e 4L B AR AL IR 5 K A5 4 FPAE X

H A0 WA DoS Brali i 73 A AE 4 e 5 Wil (Distributed Denial of Service, DDoS).

WA ) DDoS T H— MK Client (% i) Handler ( E45%). Agent (fUHE) =ZHEEH).
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DoS MBI aFERHE R B kB EE R R gt B IE ) SRR 4 Fh 5.

3. RIp K L5

R Bk 5 B B AR 5

(1) ARP #3w: ARP PHis#HT IP Hidiky MAC MR FE b,  50m %A 1) B AT SELBT 1 5 1
WL i) o W BV IM2 B4 ARP % {81 H ARP JIR S5 48 . XU m] 45 58 Al 22 56 5 47 4 A4

(2) DNS k5. DNS Ptk 42 o 1P bk, SR iZ ML AT DA F P i 1 4 10 A 55 2
hik o RSN AT A 20 B RS AR SR T A8 YA A A1) 3 P

(3) 1P KB Brdi & B0 1P R Rk, 28 S0 1P B SO 5 —A 1P, DUEREUS AT .
w5 FH 97 KB5S B 70 1P 16

4. 3% v 423 (Port Scanning )

it 3 NAR F S B LR Tk — . o O3 208 5 B b ELR 58 s 0 g 57
R, WRE bR ENZ DA RS, WS D, SRR PSR E R, u DA A
TCP EH:, PATIFAHH (SYN 4594, FIN H##. 2 —HH#% K.

5. 4Fxt TCP/IP 3fAX 69 5 77 X

(1) PN E (SYN Flooding): &M &) 2 i1—F DoS Btiti /73, Hifi TCP Wil 7.
ERE = ARTF, kA SR e O AR R R . AT DAYE > S5 A5 T B[R] SR B S

(2) ICMP it il “Ping of Death” Bl E RGN ER)JZ L2010 IX,  IFRRARAE R G024 1 ot
FEHL. BEYEITIERITAN T FHREVHRE RS-

(3) SNMP Xifi: SNMP #hil FH T B2 ¥ 2%, KL SNMP VI BB/ AE, 7T RE
W HEFHENZ . BT 772 T SNMP Wil 3] V2 LU E I3 8 U 3 350,

6. R GRIF12FE

RGURIFEAR TR BEHEAE R RGUEATI S, RO A rTRE4E &R IR o IR
B2 Mo & a2 TAE, B 22487 RINEZHRAN . RGIREER M-

(1) BT MR, 0 W2 ka4 B s EVURIRITE, 558 £V R b9 pris i,
DAL T SR 2 45 2 LA PR

() BT FHMIRIFEH, E@HEEER RS 2% T — MU (Agent) 835 /2 IR S5 (Services),
DAL e A 250 2 R . A RIS 2 . PR IR RN S A

5.7 (EELAERPREEAR R ST

[ EAEFIR =]

1. F845%3F

(HHEIEE RS 2R PSRl EN) (GB 17859—1999) HUE T it HHL R4 % &34
REJII 5 NS,

(D F1%: AP AFERPG R TCSEC [ C1 20
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(2) 29 RGH RIS O TCSEC 1 C2 400

(3) 3 g ZAebRiRI % G TCSEC 1 B1 2.

(4) 5 4 % ARSI (MR TCSEC 1) B2 40

(5) 2% 5 9 Uil IERY % O TCSEC 1 B3 20

2. ZAREHAR

BRREEAREER:

(1) F¥al GiltFE) BF¥ (Data Leakage Prevention, DLP). DLP s&ifid—E K ARF B,
B 1k AR PR i 5 B B B 55 77 DA 2 4 S R (07 2t A P — b SR s

(2) #7/KEY (Digital Watermark). #07/KE1ZIRE I 875 5B T, EETAL I BA
SO ER NRT 8 BIARIC o 7K ER 53 A AT ST (1) FIAS Zy IS T i

R a7/

w2 IR

(1) SSL #hi. SSL #hisl &ANT M HZEM TCP E 2 M % 4@ E i, M REEEE. S
X s B IE . PTEEVEIEAS 3 e A eE RS .

(2) PGP (Pretty Good Privacy). PGP j&—FnZ A, MNA T ZMHEMEHEAR, A RSA.
IDEA. SEREVER AN P22 5k, S T — /MBS S0 R G, |z T 7l 4.

(3) HEEMZ 4% (Internet Protocol Security, IPSec). IPSec f& LA{ETEMLE)E Kz Wi,
FEAR AR T IERNE, AR RS AT LTSS

(4) SET Wpill. FEHTMOIHF . M MEAT 2 B8 H RS ATRAE 5 8, PRIUESCAS
FEMINE . AT RRTEEE . 7 ARER N S SvE e ST EE

(5) HTTPS thil. VEWEE 3 /MK, XEAHETER,

4. 12 & ARG 2S5

5 R RGN 22 A KR 248 T 2R G A7 A5 R 95 M T 3 350000 22 4 A R A O R 22 0 R R st 8 )

RS PP 2 X B R G St LA B L AR S AN AE G O A5 R RO IREE IR L S8 BEVE AT I 4 2 A 1k
BEAT RPN B0 RE, fRfE B 2 A R IR A A S AR v B A T VR A DR AL o IR PR ) 2
AEFONMEgIVE . B B XS RN A . e, B — RO LA K EL R A T AE A
(AT REAE DX 2R B 0 o M 99 1k PP A 22 4 XU VAt T A B ZE P 2, IS8 AN DR 28 B8 7 A B
FAERINESSTE, BT IERRSEE R 2 S ORI HE A B thr] et — A e il g 3047 o MRS THEERR R Ay
FRBT. SA/MEIITE. BUB SRR

58 #4228

1. {EF B2, A2 ENAFENEME (Confidentiality) 5E# % (Integrity) Al
ATHYE (Availability). HUEPEFR RIS BAEM A MERIAEGERN_ (D o FEINE R RIE RSN
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R T B IS A R0 2 DR UE SIS 58 BV B0 R 705 . AT YRR CRUEBE F P o0t 8RR IE
WU, ASHAIESIEL. () BRI RGN .

(1D A, AP EE 45 S B. At EE 4 KRR P
C. AWMt Ee e AR EM A D. Al ER 4 AU P
() A, BuiAYHE (XSS) B. {4kt (DoS)
C. BE¥iEROviEBH (CSRF) D. ZEpp X b ik

R MUEVESRORYE BRI« ARSIt I A e M 55 25 RBAUI L 7 o

e AR (XSS) S48 0% M B 4 Web LI HAH B R html £865, 4 F P v Vi e,
R Web 1 html AR 295047, AT SCIL SRR Ya 28 208 . ol s 5 Ui . 2yt i
BRI A 25 BTECH 7 Cookies BB, ZFH XSS I, SZjfi DDoS Brifi %5 H 1 .

4RSS (DoS) Bri R KEAVERIE R 5 F K E M 48 B8, DAk BR824 1) B 1. 523
DoS Wi &4, nlHMERKEK.

PEuh 1 R OI&E (CSRF) s —Fpledil . 1R A 2 2417 © 8 5 Web B AR 7 BT IEA R

BAE R B
2 0 X 8 Y B A AR A P22 vk X 8 TR, AT 2L, HEAT
ZZ: B B
2. DES & EL 35K B Ry 56 i1, = DES ISHKEN ) fii.
A. 168 B. 128 C. 112 D. 56

fiftfr: =T DES KW 56 A4 K1 F1 K2, @it “K1 in#%—K2 % —K1 s it
T2, PR Z IR KR 112 7.

E=: C

3. AR RRInE EIE S, AR A FE S, IS EEF_ (D R TAEX RN
WHE, B CRAAEN RS G REATREEE, FHOMAHMELIE S, fEH_ ()

RN B SCAFREAT A
(1) A. AES B. RSA C. IDEA D. DES
(2) A. HIAY B. HHIFL C. ZHAY D. ZHFH]

BRATT : N B R A 25 B AN AR IR PR SR, FONAEXS R 5i%, XAl O A & S 4
file W LI EHEXTFR NS Bk RSA %5, 7. ORAIEMREHIE R T HREBERE, FHIMA
I G SO, A8 2 FA R B SO AT AR

0 s AN A s S AR (RN R B0, BRI IR N 50920 LI RN %% 5954 DES. 3DES.
IDEA. AES %.

ZEZ: B D
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24 TROIL iR

6.0 15N

F 6 ERF) ARG T RGP F R A,

ARIEF XK, AP EiR 2 R EFEER, & 2~5 0. KA EME FHAZR,
LK A, ARABE AR BT AR S S AR FAE (KR ) 2R B ANE, & H eG4
PRES KRR THM, FEARKY . KL B wH 6.1 B,

K61 A/ IR SRR

[ Sis 1 ]

ARG ITARR —FP 7 ikit, MEIL L 4ol EAnE M S TAZIE THBIER. MA L



ARG IRAE AT R RANIF G E R TAEZ—, A F AR A B AR AR E 2. A B 09 A S B A
HEIFTK.

6.1 R 1%

[EaEiRAa]

1. X545

R TR RGITE, W RGATIRI TRF BEib. filid . IR H 14 2V R,
TN R i g 44 R — 18R . RG0S R AR 22tk B tE, &l

EPEASEERYE . RS LRI L Y-

(1) BIRM =4GR . IR =HESS R RE RS TRELHE/R (ADHalD EAT 1969 4
P — R R LRET VLW, AT i (4 | 32 A YR AN RO TRYE AL ) = 4R [ 250 . IR 4E 70 0
MR AT TT 5 B A 22 84T R 7 AR B B AR AR B R A E AR

RS, Rgobr. . S SCi 7 NMEEED IR RARGERSE TR, BRYe. @I mlk, 9k

B, B, el ZREHEAHRE.

() VI A5 VI 2 ERZ O “mii” TR “Hi” 5“3 ¥ TE
TR AR, MR s BV MR LR IR kB Wi 5 SeiE. vEN S R 7
MPIR,

(3) 4T LFE. FFITILFE (Concurrent Engineering) 775X P2 i R ILAHIIEFE CHLFEH&
AR AR BT IFAT . AR RGTTEMEREHAR, A imiE. B4, 46
J = i R AN ity T R ]

(D) ZREHEIE BRFARFIIRB ARG A T KT RS 5 N RGN E RGN K.
T ERE RGN — BTN BRe. MEBR. A 2, FEMFEFmk. S5
ey B SERIE. BRI E R

(5) WSR R4t /7%E. WSR RG %2 YIE—FH— NEHITERMER. B EERT
B R, REZFOTERNGES—, BT eSS CES TR EERRNAT R EME, — Kk T/
AR I R I BhR. AT WSS R R AR RS AR 7 2.

2. RGBT ARAES B
XT G0 TR AR A R HEAT e SO B 2 DA 1 B s 280 77 20 S — N 2 R 28 R 08 3 75 3R
PIRESE . R TR A an A P Bt R IR = 70 . R By . FRARBN B A r=Bir B (EAIFT B, R

Fi[r 9

S B Y 1 O SR s D W R S 9 I Ley) WA R R [B A e AV = A o R B A AL G 0

3. A TFAER A% 42 (Model-Based Systems Engineering, MBSE )

MBSE & @B ERIE AN, DB R REi ik /b it el S g
3, FrE T S am RN B PP EEE: TR, AT REL HEIE A 1
et 5 B, PR T B 3N JOIRFSHL (State Machine) s 7E&HER G E, 7=
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5 6 /e

Bide LK WHE SRS . KRG TREM =S EFES . @ T A Mg K.

6.2 ZGiltiE

[ EAEFIR =]

1. AZHAITH

RGMEREVEM AR R A B BV RE TR AR AR . Hore

(D PN THE ML 2 B AR AR A I B (M), IS FHE . B HREE . BOR A FE R
(Processing Data Rate, PDR). it F4E,

(2) VPN B A I RV Re e bR T e & ANk un I E k. SRR R AE ). B R
REJ). EIREET. A WA, NRERF) . WNNCGCRESE . PPN S BT IR (0 1 REFE AR A B 13
K, OEBRAEE, SErIX R/ MAC kR KNS

(3) VNN VR TR bR A I Ve R IR AR . IR i PERE IR bR N PERESEAR . FH P itk
Refba A At .

(4) PN IRIE RF IR TR A RG L N Y. RGN A, RERELE (B, RS
GREAI A AT SR A A R A .

(5) Hi BB g B R G BV Re e bn A s KPR S5 b PR RE ) SR HTRE . iK%

(6) PP Web fIR55 &5 1) = EVERESR bR A I K OF AR A Wi S AE SR AN A i

2. MAEARATRIT A

FETEAE S A5 BBEARNEMAGE R, (HEAXFES:

(1) F#E FIRES % (Millions of Instructions Per Second, MIPS)

MIPS=1§4 %30/ ($AT i 7] X 10%)

(2) WEAR 5, RFRTHENEERD B RE 58 BUHET R SR IRE . L4 B V7 e R S 007
FEAR o

RV U= CPU F40 X CPU N8 FUPIAT I sUs SR X RGP CPU #

(3) SEFRERAHEEEEGE E & (Gibson) ¥, FUAMINETE 4 118 5 B R S H R L E
FE, JaRKEAGENTRLHIEER IRl . @EIN. BIEEAE 50%, FEELSE 15%, B
IR 5%, BPEHTES N 15%, HihE4 b 15%.

BRI 7= Wix Ti
i=1
o W RIS EORE B T S & RIS S
3. MERIREE
P RS o RS AR, X TR R, M RE VAN AL CPUSATEAE LR,
OLACHAR B (LSO P 50 LR B AR . B0 VO SRR H e AN
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XTI RS, PEREH R B IE N ARG R T WM [A] | P B AR e I B 2R 4t

PR A

4. F[4AR (Amdahl) gk %

BT AR R S s TR R Gt v ot i — AR R R B R AT 7 2RI 3RAS 1 R Gtk e R 7R
FE, BTy AT S AT TR . i b e X

TS Ll =1a FH 384 8 5 T 5 PR ANAT: 55 (1 F ) /A P 8 5 0 o 5 s A 55 PO B )
T B PAAT I )= 5 O B BRAT B 18] > [(1— 8 5 L 451+ 8 5 L A5 /-0 i i o L )
0T L= TR (B AT ST T80 /3857 (R B AT ST TR0 =1/ 01— 558 L A3 )+ 398 5 L £51 /484 5 e L )

T L 3 R T RN R R AR TN L, BB el I 18 8 358 o A A BT B 18] R BT o
FILEBl, X AMERR ARG, TGN AT 1 BRI P T 7 ST EUS ek, R SRR
AT TR MAT T R, BARRAMES PATEE G 28 E, EAMERTEFRFM TR
J7 HARAT BRF 8] 5 5 P 38 588 3 i 5 R 15 (R BUA T I [) 2 L

5. MEEGIRAE

PEREVPAN = ZALHE

(1) FEAEMAFET (Benchmark) & X : MAFETFH GRS . BONE NI % OFET

SRR, VR AR R AR k. ESEER Y O FR T AN SRR A S

HEFRFE o FEHENNARE 5 B B0 FE # Dhrystone. V% 2l 3AFE 7 Linpack. Whetstone 3 /il 14 F¢
J¥ SPEC B #EN AL 5 A TPC FEHEFLFF

(2) Web 45 #8 (M BE PRI 7 72 ZE e vE e st . s o] S U

(3) RGWRMMITEEEARGANEML. BRARGHE, iTLEA 3 M.

6.3 28

1. E/RSENT 1969 SEFEH T RGTTVEN —4ea5 A R, WHVOVE /R =441, ZRAG T
BRI R SRR DA I 4E . (1D 4B ARG A SIAR MR MR RN R
G LRSI B &P IRUA R e R ARG o FE A T4 R TARRERE, X T — BRI
TAEWH, WL T AME, £ (2 B wm iy & LA =it kil

(1) A. 7Z5[d B. 4#) C. D. &k
(2) A. #i%l B. #l&E C. Tl D. 4&p~

FRAT s BRI = 4ELhM, AR RS TR L HE/RFENT 1969 FIEH K —F R4 TR,
TR T I ()4 | P AR A AR 4 ZH B = 4E 5 (8 454 o

I TRV 70 A« ST T7 58 Wb A, 228 84T SR 7 NIFTEIBT B S B TAR AR

ORI B RIEHE R B BL B R T HORIE S B R 5 s .

OITTT R BRI %

OBFHIFT BLo 1F 5 5 & A= 1R
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5 6 /e

@ BB A7 RGBT LA RS, IR 22T
OLHEH B KRG LR, MRS T

©@ZATHr B RGN FE T R R ST .

@EH B BATIRERGE, BOHIHREMAZ LU R%, S8udEEA R%, 5Em
AR TAE .

ZX: D B

2. SHFENVPN I F R AR A B B R, (D) BRSNS R
BAGII I EEERES R __ () B I R VF IR 51 BB MR IF A F 5 AL PLRE )55

(D A, EfR B. i O H C. At D. Zf A H i R
(2) A. MIPS B. ZEMUARRE  C. mREEE D. MIERD)

R PERETEAR, SR, REOFIOYERETR AR ISR FERECE R, R TEENL. S B E AR
BRI RS, T, B BIERS. AR HETSE.
PP TR = AR TR AR A I B R (END . BHEE . BEREE. SRl mEER
(Processing Data Rate, PDR). Fhh %%,
7 B P T RGN E AR R AR bR BRI R S AL R RR ) L SIS RE ) ORI RRRGE
EZ: D C
3. W MIPS CRRFRDE JJRIBA D FRMATHHEMLI E sie FdE, ikt Hilie 44
HEE AR A AT B T AR B BT AL P AR A BT T2 S VLA E A, LA R
W 3us, WHZTHENLE)E RisBE#ER ¢ ) MIPS.
A. 8 B. 15 C. 0.125 D. 0.067
AT VE(H MIPS 21 i CPU B M) — M Ebr. MR ETHIE, MEHEITHEIHEATELST
PATTE 5 DN, VB 3us, WH RN S — MR ARTE A FH 2 5X3=15us,
MRYEIE(E MIPS [5E X, HoE Mis S E AN 1/15=0.067MIPS, F55 7 BV AL “us” A “H JiE
AR, TR IR EAOE . AR AR
MIPS=45 4 4 E0/(FATIF 1] X 10%)=1/(5 X3 X 10 °X 10%)=1/15=0.067
E=E: D

—— 46



5 0

%ﬁ:]:"fiﬁl“%" &

7.0 RETIERHT

E TN ERF MM IR, FERIAL. RGNSkt AEREIAE. A THBOKEL
. RERBERFAR.

ARAEH RXRA, A 4eifd AT AL A FER o TR0, & 8~154, £
A B, AE R RB A, ME T A SR fe s Bhnin, ARIEAIEA B+ EHH AR S $4F & b3t
RFAE (KF) FiKey BAPAE, FEH5RE L B THM, ¥FEAZKR Y. KD &in R4
B 7.1 Ff=.

B 7.1 AN IR A4



B 7 et

[ Szt ]

BHIRRATIRNTE ST FETHERNHRA, $RGIZERS, LREER, B LFT
Bt FAEZTHZRFHSEA, A7 FLAFTETFEZE, FIAEHRAD 40 BT, Ao
ey R ki L mh, MEEFRK.

7.1 Bk LR

[ &R =]

(1) BAFfEHL (Software Crisis)o FARRI: BAFIFACEEEME AT . BRAFIT A A M LA
P B D REXE LA T T EE L B T R TR TRALE « B0 X DAZE 3P AN /b 38 2 R SCRS B

(2) BAFERERAL . AR TR A AR T4, B EPEEIR
XFEIR AT R, XA A R A2 B (0 A i A o R AR A i SR R T B AR BIBE I i R
T AEHRA A i T 8 AT 55 RS AT P it F2 RO EAT , 75 B8 M TARBRN 5 U 5525 T
ELA, X TARRB RGO A I R Y, A I AR B A iy A AR o DL R P A A
MR

D) AR (Waterfall ModeD, W 7.2 s, ZEHWIT R ITEME RS R 3
AR RS R R R R R ME, AT — P B AR AR, 2 — BRI . B —
BB AR SE 5 # A — A LR o SR 5 SR DA — DA A A8 S AR v o 45 SR XE AT
H B BCTAEAGEIAT -

AR
BT
BT BT

EXEE

RYA
it

K72 BARR
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2) JERERL (Prototype Model), M1 7.3 fia, SRR MY, 52 R 753k A 1) 2 i ol 30
PR, e RUAB TR g e 1 P AT R 5 SR DA — KB 5 5 AR LTI R o SR AR AR AT SRR T R A
EUAR AT RPN B o 41 3 2 T 2R e SRR A D 75 SR A B T2 B, 2 7 SR A G5 R 5 st 5 AT
AR FHBAT R o S AR SR A RIS A, AW M52 3 R, B — AN e 1 i

FGEMR

7.3 JREAIE

3) SRHERIA (Spiral Model), HIE] 7.4 FoR, AR DU JF 2 (KB At b 45 A A B AU ™ FR 1 At o
AT AR 7T B N BL & — o Bl th B AR 0E - WS o0t IE ARG AR IE L VT
B4 AR STRERTBAFIT A, 38 T 100 A0 AR Ul W i [ e R R e X R R T R T
iR e b 7R AR 8 RIS 90 A

A
it
T JhA
%%ﬂ%%q S b7
R b7 PEO T

UMUK
B RS
KEZh

ENS¥igin

e iz
IRE Z
|\ N\ wREE e "
IR weemeaes
K i g
1% B R
SaiE i

IES

f =
bl g
S| Wit Sl TR
4 - IR i
H P | LN

K 7.4 EHERER
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5B 7 e

4) HHE (Agile) #EAY, J& T HOE T AT RO AL . BB ALY 1 ZEA AR BR 2w A2 (Extreme
Programming, XP). /K& #5775, JEHISERE (Scrum) . FRAEIKEN T K 777 (Feature Driven
Development, FDD) £ BARKIGEET VL, XL AR 2 ZRAEUI R

WER R (XP): s R WAt GRS, MRS,

Kb RINTTvE: ARPBHE, KA PR

HHIGERE (Scrum): ZAEMETIUEEH . Scrum HH— R A SLEFHUE XA G
FEE IR CR—FRAARE . tHRIS B, T A RCRH K AE) . £E Scrum H, 8 774 Backlog
KA SRR, 77 il Backlog & — M IREDAMEHEF 075 K512 . #4E Backlog I
2 BT RO T A RIEAE I (Sprint), 7E Sprint H, Scrum HIBAM= i
Backlog " #kik & m i Se 2 i 75 SR 42 % Sprint Backlog. TERFANIEARELE SRAY, Scrum HBAKE
AL AAT B i3 ' . 4P Sprint &5 R,  FIRASE RS B LAY 7 o

FHEIRSNIT KT SIS EIT RN, i ohfaEE CERIRT 5O BT 5.

5) B4 —id#E (Rational Unified Process, RUP) #i%, RUP & —FfhE &t A, BT
R TT A AE R A S AR A LA iy A R — A 4 A T R B, Rl 2 AN
(Cycle), BFMEAR W — A RAS, FAMEIRIREBILE . . MIE RS 4 NES:
FIFBE (Phase) 2R, AP BESE A& 41455 RUP 14 9 MZO TAER, X 9 MZ O TAER
grie: M SEEL. Wk, atrEiets . WL HE. MESAEE ., DHER. HIE,
RUP (155 s AR BN DABER A ot i) AR & (Y R A T R 2

RUP ] “4+17 HLEREADRIR 2K, W 7.5 Fios, Jati UML IRHBCR YA
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AL L/__\J S
(Logical View) (Implementation View)
LB
(Use Case View)
HEREAL HE
(Process View) (Deployment View)

K75 “4+1” PLIEIRRY

HRALIE : XA, EESCRFIREPE TR, IR A SRR 55 0 T R SE P % 4
BRI DhRe . EHRAEE FREL XNREL REEL IMERIRR.

SKBUALE s SRRONTT R, R RREFY 5y, RIEBAEIT AABE T Se bt B L2, ik &
G V88 F 20 Un T e 2H 2O R A BT 5 PR 58 vh R R A A A 5k . 2 LRI 3
E A

R SOV RERLR, R ARG B, 58— LEAR DR PE AR, Wtk An AT
Y, R RURIFAANE . it RG e, FRER R . AR RS S EEROR .
BRI S AR, X R AR G LRI . FlR a R AT = AL R TR 1 R G sk
B — HISE TSR . JoR T A TS E R WS BIREAF L, el w2 R B RS RE




FUE, IEETESE . R RGNS R, MESR . BRI RS KRR,

o MBI Frf HABALEEIREERBILE (550 Skfg FEAT, XM Ry “4+17

) JER A

RUP fERGEA, REEWRGEH Mo HER, #4700, vt SeBl, WalmEEEd .

(3) HAFRE T A ERRETY (Capability Maturity Model for Software, CMM). CMM & —/ M
OB, RRARHESERIZR R R WITER, ARERE R, (HR YRR A S AT — e B .

(4) A8 1A LRI EE i (Capability Maturity Model Integration for Software, CMMI).
CMMI f2fE CMM FF:A] bR FETIR AT . CMMI St 1T — NP BE 70 AR AL, EoR Bt 12
U BRA BN 5 TS VIt CE A, CE XK. BHERE. g, 81E
PRLR 5 O 8 S IX ) ot i AR e A T T

7.2 TR TR

[ EaEniRa]

L BMHE R ER

AT RAHE 3 NAFRE R

(1) Mk5isK (Business Requirement), JeBt [ ZHZWIMECEK X RS0 7= b s 2R HAREKR

(2) HP iR (User Requirement), #fiid | H /8 ™ i b A2 58 AT S5, 2 F P R
PR A EE o k45 FR SRR P 75 SR A 7 P L6 75 SRR R 9 2%

(3) Dhig# R (functional requirement), M R GrEelE R FEE LT IF RN G2 Z0 S B i 1
hee, R Mk 55 7 KA 7 7K

2. %K IA (Requirement Engineering, RE)

TR TR RAR R CUE A RN R HE, 7, @l A& TRMIL S, REMBRITITRK R4%
K HAT RFFEFIFE R R . Tk TARE TR SRR TRt . TR T8 SRS (B 9 T8 SR SRk
i KA SIE . TR 5 B R

3. BAME RKMABLBAPH (Software Requirement Specification, SRS)

SRS AR EEDIRET R AEDIRETR RAML N . AR AR R IFLRAERL R, #AERT SRS 2
i SRIT RN F5 SR A& H 2 (8] A 22

4. EREHE

FTREHZE N RGE TR, TGRSR, AR TEh] RAEh), TR RS

5. FRIKKR

TR IRAT RGO EERRAE, 508 2RI BB . R AU R AR . 75 KK
HIFEA D PR

(1 JFK e E RS R

(2) & I H B 2 7K

(3 WA P A EFA AR

5 —

I\




B 7 et

(4) SRECHARITE R,

(5) HasE Bhr ARG 55 TR -

(6) FoREBEH 5 R4,

FoRIREU ARG TR . TR LSS G HEE . IUIAWE . R ATV Sk X
ST

6. HFREZ

it SRAR S A I R A 7.6 BTR o

ui%u.-l'.ﬁd'n@—l

| mmapmEse |

| mwaprmmAit }T
S s
| pr— PR R

7.6 it RAZHEEISRE

7. & #ix#E R4 (Change Control Board, CCB)

CCB HIUH T S 2 07 A L [ 2 s, 383 6046 FH P FI St 7 RSN 51 . CCB J2 IR EAL
K, AR, % CCB I LAERMI e FBok kg mi H £ G Re R, EARPAEAETE.
SRR S HRAE PRI E R S BT R 2 0E

8. & RIIH

TR IRERPEAE T H R R B i SELEN S RGO AR R (e ). 7R R ERERI B i s S 4E

TR I —EE, ORI I DR RCRAT S P K. TR IR R

A EREE A T 20 RO COBURERER . AR AERE T3, #CE T S Y T SRR R

7.3 R Gkl

[ EAEFIR =]
1. %Mk (Structured Analysis and Structured Design, SASD)
GERAL 751 SRR A THI ) D) e PR3 T R D7 36 BT 1) 5088 38 R 3 A T T 3 o B R R AL A A7 L A
BANNFEINEL, BEW T SRR TR iR T vk
(1) &5#9453#T (Structured Analysis, SA). SA FIFEIERIEH - & RAMThRET R, AN
FERFEF PR E (Data Flow Diagram, DFD). #dE7dt, i s . AleER P AEMEE.
AR E (DFD) H 4 MlA TR A M. BEEi. A8/ T HoR Al A I
gE A o i BAR RS R ROP RN AR H AR B R VulEl. 212 DFD B, M —
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JZ DFD 73 f# &l 1k DFD 2R 45 Bl KA DFD . DFD K75 220 2 M. A B A
ET AP — NS NN AN R AL e AR — M
PR 20— A H s A RIA (S R AT SEEM . IER A — 2

478 (Data Dictionary) & —Ffbric FlF AT LG 1] FRIECHE ORI G B0 16 H 5%, et &40
R MET A SR oz e RS, OREIEIL. uRg. BdRi. BuRAaE A id iR .

(2) iRtk #it (Structured Design, SD). SD & — Rl FI B Hm A A ¥ it /792, LA SRS Ail SA
By B BT 77 A= 1A B I R B - e S SR O R A, RN BT R B SRR A LA i
SD 3 AMEE A B B B, A MR T 3R AT SR R R A RS, X RS
HEATREHR 5y, e R AR TG . B2 DRV 2 [ TR FH DG & PRANE T 1) 2 BT 55 2 v A
BT SR 40T

76 SD Y, HEHURSEILIRE A RAL, — A6 BEANRE 3 N EAJE M.

MG R BHRZ B R AR, MG FEMRR Sk ® 7.1 iR,

x71 EREBEHEE

e AR biz:pay
FFEEM S PR Z B BOH BAER AR, HAHAMKRN U5
B s — YUBLBAE B 2 B A 33 1] R e
PRiCHE & —HBHE I SR LB R EL MG BIEE)D
PR A Bt [aLid A5 B b S F T B R B N 2 AR A5 2
HAE R —AUREBIL T A Bl

ZAMRARY] 7] [F]— A SEAR A, AFER BRI BT DU 2 R B4 . S iiE

ARG -
B AR AILE X4
AR A — AN B RS ) 5 — ML A RO L — MR IR IR RN O B 5 — MR

MIANES. PWAESRA —# PR ES . — MERGZ AN

W RSB A AT 7 TR R R AR, R BRI HE R R 7.2,
F7.2 BRENBLE

RERAE biz:pay
e 2K B RS RR—ANR—ThEE, B AN
G P9 3R KT, T HAA BT AT, 0 TR 5 i 2 e — S5 A
HENE Prf S BT R A e — N ER S5 M X3 B
RN AEPEITCEHRANIR, 10 HAAIHERSRE IR T AT
IS 1] A 26 JIT AL (A 55 004 [ — B[] [ o P AT
BN R SERGEAE PRSI — AR, HAHEAEAIR R
IR AR SER BT R AR BN RINAEST, B AR A AL
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5B 7 e

R b SOEAE “ @M I KRS Bdert B,

MEER T FH R i 458 8 (Structure Chart, SC), MFRAMIREERIE, BT RERSARLE .

TEAH BT AT 55 R W R M R SE LR . B IR R 451 AT R s TR
AEE TR, £k TRHMES TR, BUEAWSRE. FP i, w8547 & (Problem Analysis
Diagram, PAD). NS Jife K%,

(3) Hit4gufeE (Structured Programming, SP). SPIEILNF . 73 S AIEIA = Fh A 42
SR LA IE AR D TR . SP i BT T, BB guil: M —, MR,
PEMIE, adikga; FEARZN, dAAam. P JEN: BP=ER)+EdEEm). WES IR,
A (R i) N

(4 BHEER T EEHBRIERS) . Mg Wt @ T RSB IR B AL, 85 R s
f-Bk R & (Entity Relationship Diagram, E-R ) KFEiRr.

2. @&t % (Object-Oriented, O0) 7 ik

THI [F) 0 SRR 7320 BA A3

(1) MIAX R P87 7% (Object-Oriented Analysis, OOA). OOA BT H 5 NER (EFZE .
MEREE, Stz JBYEERIRS ) M5 ANES) Gl 2K beiRgii ., @ L FEB, & gt
FE RS Ak

OOA MEEAFINA IR . B, 4K, 402K, G KB JHEE(E . KRG RIT N .
OOA ] 5 MEADIR: HEX QA MEait, e E8, ieEvE. ie ik,

(2) T mXZ¥F 71 (Object-Oriented Design, OOD). 7E OOD H, H#fi 45 # FN7E H 4 45
W R E RS A — X Rz e KR TE BAUT N, REGHEEE. J7EMK R T
YRS R FEATRASN Y 3 Fh2RAY.

1) SR — okt — N4, IR K AVET EAAE, BlanBUn. FA4.

2) B RATEEAG TR, EHx R GEHIZRRSHE]) 8 %2 6] H AL R A
HoAt s RIOAT A, 108 s3Ik

3) WARE: ATHBRAERGIN. SMRSINESBEEER, flndg 0. @Em. O,

(3) TmMXZFEF# 11 (Object-Oriented Programming, OOP). OOP VXt G ML, Z 1A
WHIEF H— R RA . OOP MIEEARE A EE ., HRMZE., HEZBE—MTEIRS
R B DL XA B AR DG () — D3R AR AL e B — il o R AR R — R REERT T 5 — N0 R St 2
MUA R R REJHEAT S IS . ARR AT LA A 4 25, 0l AR K . BLE AkR . 32 IR4K K
AR gk . ZB4BE—HAEER TARRIR SR, TR EAE 2R .

(4) BARFFAMSGHHEE . KARIEN REPIRE, AT RFFAMN (Persistence), 1
A I RARAT BB R B AT K ARAE AR R & . (£ 2 2 b I R P R A S
(Persistence Layer) LiE T SCEHERE AL, KXt RFFAMTIR BB ET, FEHTHRIKR
LS (Object/Relation Mapping, ORMD . H #if F it I FF AW EARHESL G145 Hibernate ., iBatis/Mybatis
#1IDO %.

54



1) Hibernate: s —MFIEMA H3I ORM HE4L, XF IDBC #47 T IEH B EH N F 4,
AL G HQL ] LA H Bl AE BN [R5 HE 2 1) SQL 1A, AL ri A By I8 B0 1 65 (e 12k

2) iBatis/Mybatis: #2HEFZH) ORM SLHL, FERET RTFE SQL, i n] LAGS &R E 4L
o PERFPE R BEALAL o

3) Java F#EX R (Java Data Object, JDO): »& Java brifEH IR ALL APL, $24E 7B R
Ehit, I HAMAN SR R R B, 38 SRRl SO . XML SO A G808 e 45

3. HAbakat gk

HAb T T E A S A o A B A O O R T ROR R R S IS R
K E A M E A E AWM, WK 7.3,

®73 BRHEMXB

AR POE =300
KPEH] AN [ 7 FH AU PR B e R P A R 5 2R
e A HH A S FH AT ] £ s X Pt

4. %% TA2 (Reverse Engineering )

Wi TR 2@ i CE R, TR E m B 2RI CRensci) 13Esh,
FEAEAFH G E R AT R EAT N .

WA TREAS BN BT KR (Design Recovery), fHAN—E B4 G4 IR 21 BT

H 4 (Restructuring) & fE [ —H R ER T 4R RGRIAR PG S) . 0T A THEFTE ) R 4t
AT EER, AR ST RRAS IRy A TR .

W) TRAE BB WK 7.4,

x74 BEIEESRENR
FEETER | TAXEAT | AL25

B35 b CEDCII iy - =
S| EEN. %

Qd: Aé 2 / =l N , AN ‘u E

Gl | B RI0KR, Wi - - - e

hred HREANTEFF BLZ AR
Lk S5 N 2 8] R 2

7.4 BRIEA
[ERATR ]

1. #RpHmaXed B 49
TR ORISR, B AR CLIERA K 7 1 B S AR A o R s o AR R e

55 ——
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B 7 et

HIRS AL R AR N 5E R, AR 2 1R BRI, (EARECRIUE R BT A IR .
2. MK
(D) WRIEFEFPATIRE T 43 AF AR (Static Testing, ST) FzhAMER (Dynamic Testing, DT).
(2) MR 75 R HAR S ILAN P 544 T 3 BRIt 1 & R A il it
(3) RIEFEFFHATHI T k43280 43 A N Tl (Manual Testing, MT) 1 H zh 4k i
(Automatic Testing, AT).
(4) BB BRIy, AR Loy B ool AR R, R Geill A Se e it
1D BTN ERANZ A BT I, A R 5B 2. H R A SRSl
WA AR A, W] DCRH B 3 i shas .
2) ARG i B MR A AT A, DASS IR IR e, — ek A B &
FR G & B
3) RGN A HLE E R RGBT A SRS ESR . EENA A FCFEINREN L. PEaed
B AN, 22 VRN, 45 bR 2 M TAE O 2 W B bs bl e i R R B 2, JFEH
W HT & B R e O B A %
4) B2 A RS0 R TR R ECE PSR, iR R GRS 55817 .
(5) HAIRE A AB PR, Web M. BRI 0R 2R SR 5,

7.5 B TR

A TFE (Cleanroom Software Engineering, CSE) J& —Fh 7 BAF T A& F5 A 53 1 46 7014
HE L IERR R TR E i . CSE (IR A 32 2L s A IR FIHFE EE 18 . CSE B4R

ZOHEAT o BT AT AR, I LSRR IEAR PRI e AN 2D 1R DA A NIV BB o 1Y) 32 EA LA
A AAE OB R AR S A . CSE RYSR RURRFR AL, 2RI i AL e TR 8 o

7.6  JETHRIPERGERIE TR

1. X

FE TR TR (Component-Based Software Engineering, CBSE) & —FhFE T 204t R HAR
SRIFIE NPT RSO SIS R G AT B & . T CBSE IR R4 LU RHE:

(1) wJZH3ER. g AMERAC B A AUaE I A FF 5 X DT o

(2) B WANREAE N — DS SRS AL A BB S I A 1 & 3BT

(3) SCRfb: A AR 5 4 ORI AR

(4) MSLPE: W RLZ RN, Gl SE 7 SLHARA SR IR 55, WU s A

(5) FatfEfl: AT EFMARAEL R AT

—— 56



2. MAER!

PR 58 SC T AR SE Iy SCR AL LT R AR e . H AT A A AR AL & Web Services 1
B, Sun AFEHY EIB BARIGHAK . NET f80, AR Gf T — S B Z g iz 1, (A B
A EE B o MRS AL T — g - T B T R S5, BLFEF & IR S R SRR S - 25 38 2
PRI R B, S SCRRAR S5 I — AN SN b — AN D S, MR AR A B 11 DA R 2%
WL,

3. CBSE if#2

SCRRHE T RA A 2H 258 PR R 4 o AR

(1D RGH: R

(2) RTEIERIE

(3) HRAERII I IE TR

() RGBT

(5) He e il 5 & A

(6) MR, BIERS.

CBSE I 18 5 1% 4 (A R FE A [ 55

(1) FIATRZERMT R, CMER W2 MR ) o mr 5 e 44

(2) R BOR 45 v A H R 2F R 4B A A2 25075 5K BAUL S CBSE.

(3) ZERBLITSE R, T RS R S O 1 LUIE & DR AR ) 75 5K

(&) RIS TR AR AR AR, A R I ROE RS -

(5) CBSE " 4R BB BRp i S22, s AR 1) T RO g A4 1 (3

4. MM E

W L BCIAL) A 2020 A I 42 2 R A R B I 22 3 R 5 e W 42 T A T I 2 1R
BRI, 5 ILA SHOR S B EA AR EAR T 3 Bl IR 75 4 5 30 i 88 P4 1 SR e
AN A I

7.7 B A

(D) AR — R AR EE . ST TESVRIEA T WSS e kR
THRIANE R 6 Nt AR

(2) TAEfR45#) (Work Breakdown Structure, WBS) 20— ANTH, #%— 52 10 JE ] 43 fF 1%
5%, AR M MR — TR AR, AR AR BC B A N B sh . BRI AT £k,
PARI AT R A T m), T H Z R AT 4, SR TR R .

(3) IEBNE S ARHAE 78 B H I & AN AT ASAT SR BT 06 ZUHEAT (1) & BURARTE ), 1675 EE Wi
RGBS IATIR . FREEmFa] . AAT5E i H L B AT SR A R

(4) ESESELRTUE S EE ., IUH A HE— Ry 00 H &S 5L, 8 R
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B 7 et

R85 77 SR R 7R A BRI H S S

(5) BMHLEEH (Software Configuration Management, SCM) J&—Fibril. HIFEHIE
HURIEEAR . SCM 1 B A2 {8 B 1 B A de /N I e R B iy AR 7= 0% . SCML %0 N A B4 R A 42
AR ST 4] . WA (Version Control) & X AT A A b & Pl U A S 3, e
T RERL R B B AL O AR BE L JFATIT K . AEBE4% M| (Change Control) s 5% A8 B AT & B,
TR AT P AT .

(6) BfF s B . B o A TR B b R B T SRR SRAH — B RR RS . BA
= {RIE (Software Quality Assurance, SQA) HJ H A& A T FEXT T8 BEA TR i 2 7] WL .

SQA [ E TS5 /2

1) SQA ®Hit 51Fe, AFEPAT LA™ P TRMESER ST, PP IFRARAT NS
TIE A2

2) SQA %%,

3) MEPEARE G A .

BAFFURAAE, [ AR AT 3 R A 2 1SO 9001 1 CMM.

(7D B AR B o R T XSS A2 48 LE B T R i e e a8 301 190 90 B A0 g P 46 777 T 17 ] i L
S 3K [ U R AT PR o RIS B R A T KU, R R R AR R XU o XSS B
BRI LA 9

1) Bochm 8 XU & FRIE 3] 73 RS At v OB HFIR . XU 7. UBEHERR ) AU #] (R
TR RS EE . KSR PRI B

2) Charette AR 73 oo CFERL flith 1FOD) FIEER (OHRIL #8001, BB PIRHN B

7.8 28

1. MFRERMAE (D BOFEAL By R AR.

A, BATREY B. JRAIREAY C. PR D. T A% R AR
BRAT . MR EAT AL R AT R BB R SRR b R T R
ZX: B

2. (D GEHTEFIFRNRERIE EAART I RBIN. _(2)  H, &wEFRANR 5
FCE FERRFT G 2R FRIT .
(1) A. JK:FRH (Crystal) FFR T
C. Scrum K i
(2) A. HIEMEAFIF R (ASD)
C. ARG —d I KI5 (OpenUP)
RAT:
(1) 7T FIEEER vk, IR (Extreme Programming, XP) &5 ANEH . EIH

. SRR (Open Source) R 512
. TSI & Jii% (FDD)
. WIRmAE (XP) FFR i

B
D
B
D. DIHWEIIT K T5E (FDD)
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T Smalltalk [ 7, %7572 Kent Beck A1 Ward Cunningham 7£ 20 {40 80 SE/CK I VI &1F. XP 1
— Sk B P PR A R R, S IR AR E A RN .

(2) Cockburn 7K & R Fi%. KEhFRFJ71EH Alistair Cockburn $&H ], B XP Fik
—F, FHEUNATOREE, HEAEKE EAAR. Alistair 5 ER]AAT— BRARAE 1895 — A
LERARARRERE, Bk, 5 XP s ELEMAR, Alistair R 7 H &> LEL R TIHE K
D75k, IMEr= MR S 5 T1a/E Bl 23— Ferr. a2 ul, BIAUKE RPN L XP = H K
Him, HEAEZHNREEZIFHENETE .

(3) TR RS AR 12 TF OIS 5 F i) — Mg /e 77 o TSRS B A — AR 2 AL,
AT RN BRI B AR, X fd A5 e A At B VAN R, DR — M I Rt vk AR s i
T H A R A AE A —Hb AR o TFBORRS I — AR A e A TERE (Debug) 9 m EIFATIE, fE
NI T FE R AR SOEJRIS I “HN T SCHE R AEY ¥« SR YD B X8 “ x0T B8
SRS IR RS

(4) Scrum. Scrum CAHIMBA T, GATTH TG KRITE—FE, 2R RIE IR — AN,
RIS T AT B 0 7 R R R TR A e ST BRI B R IS b, e T TR R
YNGR, 25 gk A 8 SC 1 1 AT 21 531 )

(5) ThARBhFF K i (Feature Driven Development, FDD) & H Jeff De Luca Al Peter Coad
PRI G HANTTVE—FE, B TR REAR BOF T WA B R £ FDD , —AMiEAR
JE A — e A

FE FDD H1, GifeI RN G150 s BRI 0 “287 F27 51 (Class Owner). HJEFET 5172
& ALK RNG, MATRE MR it e S, m R 7 A0 E EEIRE RS .

(6) ASD J5i%. ASD (Adaptive Software Development) J5i%H Jim Highsmith $2H, JAZ.O
AL EESRIPRIB: . SE5%.

Z®X: B D

3. WREHE MM RGEFRAE, THMEHERE. UTFEsd, ¢ ) AETRRE
PSS

A JCRRE B. fiRERER C. WiA#shl D, A
FRAT: TR HLIIEE ER A . ARSI T R IR
BER: A

4. SRR TR BTHA T B0 b ML RE P et ik, @i ¢ ) =H
FEA (2 ) S5 T LUK 3 A T BN 1 B TR
AL NP EFEAIRE B. B 73 SCAIEI
C. 733, FFRINGEA D. k. EFMIER
AR SSRIMRE P BT R B TR A T 380 SR A BAL IRE 7 it D i, TR . 73 SO
PR = F BE A (0 2 1) 45 4 7T DAKE) 3 HE A AT BN T B S T AR o
EZ. B
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5 Qs
Bl Pt

8.0 EHYiELinbr

F 8 AT T 3 HAE B AR A L K R AR R SR ARG R AR F 5 4R E A NoSQL
BB ESF N, ANEHAEMEFASR, f0iR E2FRERM (HE 2~5%) LG (25
20 ARBEAEA B AR S S LB AR T A KF) Fikeg b MAIE, & Eeh4iR s SR
THEM, FEARK Y. KN4 B A4 B 8.1 Fix.

L filt i

7

B 8.1 A/ IR SEH



[ Sesi/hthi1: ]

Ny — 4 AB ) Z R BRMIT, SoIMF B IR BT Y R RS Fo Ty ik . AN BEAE BB
YR MAZ AR BABEARR . R K BRI R . S FEZIT TR E 7 k. #R 438 % NoSQL.
FARMBOT IR K F 09— LRI 5ATALR R B A6 R 5. 2 DUH A SRR 6 Rah L F AT S
frit b, FARENA,

8.1 Wi kR

[ EaEniRa]

1. Aabimd

(D ##E (Data): ZMBHEMRFTIAK, ERAZMEINEL, wer, BE. BE&. &
HHEE 5

(2) H¥alFE R4 (DataBase System, DBS): J&—/MRHA THIEER AR, HHLM., M7
i KEAH RIS, 7782 P U5 i8] )RR S

(3) ##EFE (DataBase, DB): SR —E N KIAGKIEETENLAN, A HR KA EE
S .

(4) B¥ )& ¥ R 48 (DataBase Management System, DBMS): J& 345 5 R Gt 4% 0 5 AF
A& — A B OCIR E s 42 & A — 2 F A US [ X S 008 (R B 4 . DBMIS B 78 =38 K&
B R4 (Relation DataBase System, RDBS). [l [ %) & FI ¥ & 24t (Object-Oriented
DataBase Systems, OODBS). Xf %k REHEFE R4 (Objective Relational DataBase System,
ORDBS).

2. RRRME

(D NTHEHB B

Feas BRERD . HERARAE . WA A RGN EE AT b EE

o N AR TS HOE 2 RO KB Kt 415 B 2H 2 TR A AEEOE TUAR

(2) XM RGH B

Rt BAETTKIARE . BERAE TIHAMRE M AR A2 L.

B BEEIUAR . B A —EUE. BRI,

(3) B e RGP B

i RAE R B ZOR AR 450 . A Bm s S v .

s O NP I i FEASZ 1 . BRI e BT .
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% 8 /A

3. HIBAEAR

BRI TR BRI BURERAE. BURMAREM. Hb, SRR K.

(1) SEARGERENE , Sk se BEPE 4R SR I 3 JB MEAS RE I 2= 1

(2) SRSERME . 15X R PP R EURAR/MES I SE M . 25 A SRR P FEA B ik
JEES I B KRR LA KR T HEMSE, BAERR A FZEEEA NS, BALSHIE B
KR ECE FARR G R AN BB M

(3) F e et P e SCoe B SR e (0 e — > EL AR I FH B et I8 1) 5080 4 2006 2 — S
MAREAN. B, KERGAREDT 0, HAREKT 75.

4. HIFHEE IR

RS TR S B Re AR EE E S, B R, BRI AT, BURA S A
EH, KO PR LAY . B R SRR BRI B g A R B AT
Yoo Bl Esohfe. BRI HIEE RS RAEY B A AN s B DL R I R P B

5. 3B B = AR X A Kk

s — MR = 2, A REMIE 8.2 Fir, REGIFR AR T EREUEE. 212N
YRR = A2 IR B R GORBRACH PRl R G MR 2, BG5S RGN H. WEHEEE R
G AEE, AR MR, BRI . ARSI 8.1,

AP AL FFA2 A3 Bl B2

xinE | [waw| [waw| [zes] [zes

+DML +DML +DML +DML +DML [K7°

T 7 A, N7 AN MER -

A 4
ot [ mEA SMRRER |oc-
SRR MR
WeRA BLRB

g | mmmmmmmmmm N oo QXY BHEE -

B N
ey | BB G AL
(DBMS)

MR P AR5
——————————————————————— e e R ;|-

ENISISISISISIS

HoaE (NERLED

8.2 K[ ARGk R

R e R GAE = AR A5 TR UR: RS AR . AR/ SR R
XA AR ARAIE T Bl 12 rh A BT e B I RSV E A B AL . AR LR 8.2,
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*8.1 HIEEM=REREX

B SMES AR

MO P A R 32| SO R PR, R DR T | R e W B A A A A A 5 S A
BEHRVRHE R RA , P | B 2 s8R0 2 BdR (2 K, | 3B, AR R N AR IR R Ty
AR AL A PP AR SME A Hdm 3 AR A R | 3K, 8 SO B ARG SRR L &
(RS 2 (B T IR 6 SIAISCA R 277 A%

*8.2 HIREEEHIMARIREG
ZABIRST 1% RIS
Xt WA AR SR S AR o 45 AR SR | X R A 2 XOM A AR T R R 4 1 AR

PErh HE R A AL, B AR S R, A | SR P RO EA AT . B A B i
FEF A AR, SRR ANAR

8.2 RAREBIIE

[EaEiR A ]

L AR

(D @1 (Attribute): FEILSCHE R, BEHR —ANFHYHE E B THRAERE R . X LRHAERR
gtk

(2) 3 (Domain): BEANJ& 1 B HUE Y0 D6 BN —ME SRS, FRONZJE 1 B4

(3) HEUE (Degree): HEUEFRMZ—ARATEMHERANEL

(4) fiktd (Candidate Key): #7 Kk R —BIESURIEARME, REME— bR IR — oo,
IR a8 P Bl P4 A e i

(5) FHiY (Primary Key): B(FREHE, 5 DNREAFZAMEIEN, Wike L —AMERNED.

(6) FJEME (Prime Attribute): 05 fEAT A o ¥ J@ YERR N FEm Pk .

(7) 4MY (Foreign Key): WL HBA R FHEESUB AN R %R R, HEZHA
KAMY, ML ZIEHER KRB R S 25N,

(8) 215 (All-key): KRB WA & AR IX A8 R A RMEIEL, FRAL,

2. XARMGEH

KERBBEFA 42K £EBEN. LTIRRREER. HEARLEFANZHIZEST, R
GHEM BT ERESEBEEGEREMT S LTINLREEN . £EEBHEMN. TIIRXRBHEMM
TSR REVENE 8.3,

KEARBWZETIEH —KERB T ROXANRIEHE, TUNERPXRRZET FH. 25
BRI RO R A NE RS B, KRB E N — Ry . ANERIE B AR A ANER. At
R, waeshEE. BRILEK 8.4.
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*83 KAZHEMNEIINXRTHEMRD X RER

EHFG | AX e
U | JF | RARSSHIHLEET R SR T S MGAMRNES
— | % [xARSswERHET REDRT S 0CARRNES
g | 0| & [RERSSHRBIET R ANUST S HEARNES

BHEF PN SRR n HIR m HIRISE R R A1 S M R LBE—A (ntm) BTGNS
TR | A HFME e SRERRKN—DTH, B mdlRERRS Ao, iifE RXS,
U | R R A S BEMHAREMS, WEBELRTINRRLIENRE, UoRXil. % RA
K1 ANTe4, SH K2 ANJed, W R AS E-EJLIRE K1 X K2 Do

o | M |HUEER R RS KIENAT

n | B | HERE R P&

‘ SR, JEEERAR. S, HURTE LR ER M T

CUM ) o | el | ERTER: —ARSBRIOSMER:, R LIRS AU R R IEAL, 36 R
KA MR ELR N S

SR HEFRARX, Y) MSY, 2), HP X, Y, ZREMHEAE. RO Y SSHRY A
L| o |WRRREBEES, S AHEORE. R 5 S BRIEHAE RS
' P, P& R R AN CAE X BT IR TTHE X F AR x 10
RE VY S SEY FEENES

* 84 INEREHEN
ZHEMF X AR
I 5% 2 A BT 5 A M5 R A — e AR LR e 4L, A2 fE null 3158
PR EAMR R RYE, HRHTH T, RN B RIER LR T

A5G R T 5 56 R A — e AR LR K e 4L, A2 fE null 3158
PrA R B 225G AR w1, HRGHT I Te AL, A HmN B AR IERR I 45 SR
SERE AN ERANAT AN E L 1A . BUIRFE MR R b P S A MR R AR —TT
SAANER | HAALEHTH, HEFEANSK R PIE 5 MR R P E— e A A A LR
TR, KR T4 B ARER S R

=Y

TEANERE

X
C | s
X

3. XA BRSO R RIE®

(D R H: W RUEBME U EM—ARREL, XY 2 UMNTFE, r2&RIME—K
Z, RS T r FHPUERF e u Fl v, REH o[X]=v[X], 38 u[Y]=v[Y], WFR X BEGRE Y,
R Y BREUKET X, 10N XY REUKIUR — PR i 2, SR AR . T 0% R A P
THERA A% Lol A2 500 11 P R A

(2) AEF A RERE: W X—Y, YEX, WFR X—Y &7 FLI iR ki .

(3) PR B W X—Y, HYCSX, WFRX—Y &1 SR ER A .

(4) SEAREURI: B, FEERRESR CE5, &%, /KREMLE, BFES, K8, ZXA
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B g 5+ R RS, (%5, RS — 80 784 AUk

(5) ok Lidglrd, CE5, BES) —RSHE TS REUKE, HAXT R
FRUA ST D RS .

(6) ekl LidElFr, H#5—>RS, RS- R[FML, WKRFELAERKBT 5.

(1) REUKBIN A RS (Armstrong AFERG): N OKI— LR B, v LA S H 540
—HERRERORE, IX TR B RAIHEERAUN, X SR B FRAE ¢ Armstrong A FE7,

WRZX RU, F), URKXREK R WEEE, F & U E—HmBUkm, WAL =54
FRHLI

1) Al EME: B YSXSU, Ml X—=Y NF frgas.

2) A28 5 XY AF g, HZSU, W XZ—YZ N F s .

3) A3 ML B X—Y, Y—Z NF s, W X—~Z NF gs.

AR b T = 2 HEERAUI,  SCRTHE T T = 2% AR«

D HIEHN: 2 X—Y, X—=Z, W X—>YZNF Fizis.

2) DB 2 X—Y, WY—Z, W XW—Z N F g s.

3) AMEEN: B X—Y, ZSY, W X—~Z A F FEs.

4. K F IR QAT

R ARBE PE LT (0 7710 2 — B Wi 2 3@ v X, 3@ T DIE I 0 W o0 i s A s
FLVE SRV VAL . 0 HE: INF. 2NF. 3NF. BCNF. 4NF. 5NF. i R4
RGBT T R R, X BLEE SS90 INF. 2NF. 3NF. BCNF [{EAHES .

(D Byl ANF): #HXAREX R W2 AT EIED, R R &
T

(2) FEojus ONF): ZRABK REINF, A& EEEMEESRB TN, xR
R 7& 2NF (55 3550,

(3) =955 (BNF): 4 2NF jH bk 7 JE 35 @ xS A0 ff % 3 R i i, IFRA 3NF.

(4) BC #iill (BCNF): fIE K A& M REINF, HENBEEHAMEBME T R KEE,
AL FR R /& BCNF #x.

ik 4 a2 (B W R B &R: BCNFC3NFC2NFC INF.

5. BLEE

DBMS IZATHIEEAR TAERALRF S5, FERH i U — N IR EEBRAE 7 5, XA 7 51
BAAM, ALK, —— MR SBI0 TAERM . FHEEARINEAMEE (ACID):

(D JFF¥ (Atomicity): F5&HHE B TIERAL, F5 WA ARSI R B4
A, BEAEWAM.

(2) —%%: (Consistency): =55 AT 8 Hdfa 22 N — > —BUHIRES R BT — A — BUHEIRES .

(3) FaE T (Isolation): —ANF45 HIHAT A BEME HoAh 2555 T4k

(4) FgAME (Durability): FE—AF%—BIRAS, EXTHHE FE A UL S0 K AR, BIE R
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4t LR I R G

6. #8549 SQL & ¢)

(1) BEGIN TRANSACTION: FH45IFIA1EA].

(2) COMMIT: FE4RACIER), FRRFEHSPATRINHIEE TR, 955 5 E0 PE ri& oS N gt
CER S5 N Bl e R i S A G2 b X R AT D .

(3) ROLL BACK: FEENRIER], RRFHSPATAMIHEER, HIHEH 550500 2
BT .

7. R4

TEZHPIERGH, VF2H 5 0T RERIN X A — 88 A7 3, FRONIRRIRME, BOis 045 B
RGN RIZH T RGF TR F S IPAT, DRUEEHE 2 0 58 BV A 205K, ] B g 4
PRI IEM AR . R E B A RSB, FEAWMBEMEB, 2l X B8t
S HH.

(D Heh BB (X HBD: WRHES T AR A (TRLEHIRDT. 0%, HdREL 2B
PEED SEIL T X B8, A R Auirdss T U iE i A, HAhF 5 EEFS T Mk X #H8LUE,
A REXT A A ST RBY BB, T L X B8R R — AN FE B, A b

(2) LEREEE (S HBD: WIRFES T R A LI T S B8, A4 RTFFES T SHEEE
A, HARIESEIE A, TEATA S BHURRRZ BT RA VTS 55X 50 A SEIL X HH81.

8. HIEFEEWHWRA

(1) Ay GBS &0 & Fa i FOs 1% it fn s 28 H B SO 7 R 3T R 2, DBA
S H R K HEA BN A ) BT B — NG T R AT R I R o IX e F IR O SCARRR N IS %
R A o B8 P R P 2 R TR A HOE PE MBS RS K R B3 — N SR IEMIRAS I DI RE o 305 e 18 3]
MRS, kT CURFH i 4 R A S B S, I B i R & B4 0 B RIR S, IR LA 4 B
A SR S AU B IS AT A eI B MO RS

(2) B BAFELUT 4 Fift:

D FA&M: BEMIEA R (EAGFE) SR FEI TR, BUuEs). f#S&0
fATE, AR NS F P A S R A R EAT, BT S S DA & S5 A Re AT « IXBRAIK T3
5 FmT R

2) AR FRE AR VX B AT AR I EE O, B R 55 AT AIE R HRAT .
BNAS & T 5 IR A AR B s, H Ry 25 RN S 4R R AR b 0 A RECRAIE 1R 25

3) WERAM: R IREA A MEIEE .

4) MR FRRASN BRE RS B . WR AR PR, S AR 4 A
%, E & 7 R IR A .

(3) BIEEEM 4 b, HS WS, REME. AMRikEE. HENUES. FSWERER
PIANEEME: 9555 (UNDO) FIEf§ 345 (REDO). A5k i P 5 b B 12 2 B 6328 A\ 5085
FE R EIAFT H e SCAFRIAS, T 2R Ge AT 30 0 2 A A
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8.3 BdlAiiil

[EaEIR A ]

(D B B R EEAE IR . AT A A P @R R . MRS gE it @ aimit. Y
ittt MABF R BT4E.

(2) BARF RS AP TRRSNTRLGEEEH RIS TR, 0TIt FE A X KT
TR A, 16 T RJeAT RGN, #T 8 KRG haer i f2rh, v A~ BB KA 005 B2K
MEPRELR AR GER, e B R HiA .

(3) MERLE BT MR EER B AR A LRI R AR, B3 A P B R o B4 A 5
A, FEATEEER . MESEA E A SHA-BR R % (Entity-Relationship Approach) 7R,
AR E-R J7ik. MRSt TAR P IREHS: SiEmMMAH. B —it4 E-R EIF E-R B4 .
FEHEAT E-R BEIGIFR, TR, i RMEEMmoE. E-R BAfHIFR E-R K, 2R
S BRI SEH TR, ER AR A ERA:

D Sk (B HEIAER R, HEANARESLARL IR,

2) @tk AMETERR, HHEL S gEm k.
3) SEARZ IR HZERIERR, MENRERRETR, FELNZE AR 730 5 A SR A
E, HEEL FIEHEREA.

(4) BRI BRI B 2 TR DR e B2 ¥ B-R Bl ds
SE MR B | i 58 B VR 2 SRR i A - LI

(5) Pyt BT R TR RS e SdE A . fEt s i A1 77 20,

(6) B FE St . B i St AR P 2 S AN BE VT S5 SR, TR TSR 57 SE B 308
gk, BARIE G, TR IT A .

(7 BHREBATHY . B e AT 459 = 2 FE 0 H0E B 1t Re i e MU AN 208 . WOk . K
i PE R RN . CERUHE s AT M By, 6 B8 PR I 4E 3 32 B2 DBA 58

(8) mMLERE. PRt (Business Intelligence, BI) J&AMbxdf Mk i (4. & FA14
MRS RE , H AR AR A M & G0 SR 5 R AR R IR B %2 77, 5 B A AT TR B OE il S5 R i ke 5
— AN EIE G BV ATALEE (OLAP) FIEEE 2 35 42 i ML 8 BE H) = KA i 49

(9) HHEAPE (Data Warehouse) & — NI F AT SERLINT . AHXS R HL Bl I [A] 4% £k 1) £
WS, HTXREHIE. SURCERCEFER: mm 8, Eli. JE5K8. HNER.

& SR e S5 50 R LA LK 8.5
OLTP L OLAP [fytb%:: OLTP BUBEHLF 55403, w2 FRATIE W Ui 11 o0 R AT & 1) B4l OLAP
RUERAL AT AL 2E, A B % % L& 2> . OLTP 5 OLAP I EAR X A 3K 8.6.

67

Fir 8




35 8 /R

*85 HRABBESHIECEMLR

tem e G HIRE BIECE
Kl A & E LK PSR ERSE S HAAR . THEREE (bR D
Kbl H AR T DL S5 AR . R R T [ = A8, 2 BT
Btk AR TEH A ANREESTER, HAREREIN.
Kl £ R B2k EEHREE | FR. Ea
i AR & 1%
Hde vy e ARG BRI D REIL R (SR A I PN TR
Xof Wi LIS [ B R | TN AN, gD THIEALARRT O, B TAD, AT B /NI

% 8.6 OLTP 5 OLAP RIX I

i E| OLTP OLAP
il BENR. REEHAR WRA R BmEEENR
iR HH A b RN/
DB it THI 17 3% T[] 3 7
s METH . BRI AR YRR L0 | DI, REM. 24N, £, G
FREL BB EANEDIE STeS
TAERAL | WS =R iNEcatil
Elak A EEA
DB K/h 100MB % GB % 100GB %= TB %

(10D BelEizdi . BolEiz i A E R sl s N E20E 2 KRR BdRizdi s
BURIAE BNLEA Je R ARSI =AML - SERTAR K5 B H M5 SR TR & 7ok 21, R
AR 20 R TR IS LA BE 5 B R L5 iR, 2R B iE R e, 248 &
SO P ERE AT REEA (R

8.4 MWHFIFSEIEENZE .

[ EAEFIR =]

i LSRR 7 5 80 PR A B AUE BE R . RN SQL 38 FH E50E 422 LUARHE AN ROC R AR 45

1. B R4 B A Pl n

JEE BR B ) A S U7 I 2 1 O AR L ) B R B R SRR AR VT I E R 11, 40 Oracle
45 2 1) Oracle Call Interface (OCD). OCI HH—4H R FHFEFH ZE O (APD 2k, SERRA2K 2544
WERIES (SQL) Ml ST S G . Hoh U2 im o TR € BR800 T R AR
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TR E ML BRI, oI MEREEIROR, TR EAZIR M.

2. AR SQL 7

ik A3X SQL (Embeded SQL) 7 —Fi SQL i) BLHE: 5 NI ZA% i 5 R ARES (K7 i

3. @A FAEE D AR

FFACEHE B %82 (Open DataBase Connectivity, ODBC) & NfiE H 5/ 203 B 0] B 208 3%
RN LA KR TR DBMS, #8 LA — 1) 5 AL E BT A 1 o0 R A . LR
B OB FEEE E 05 M X 4 (Data Access Object, DAO). ZFEEHE FE X % (Remote Data Object,
RDO). ActiveX #(#E X% (Active Data Object, ADO). Java (¥ F & # (java DataBase
Connection, JDBC),

4. ORM 74w

R ZBLSE (Object Relationship Mapping, ORM) T SZHTH ) X R 4m FE 15 = B [F] 287
ROEE 2 A ). LAY ORM HEZEAS Hibernate. Mybatis 1 JPA %5.

(1) Hibernate: 4 HBMLIHELE, 58K, Bae. KE, ZIWAE.

(2) Mybatis: - HzhHIHEL.

(3) JPA: Java HAFIIMESE.

8.5 NoSOQL #dii)%

[ EaEniR s ]

1. 5k5ik

NoSQL & — M, ZHIAEXRMMEIEE, Xl T RREHEE, EANTARIER REE K
ACID FifE. NoSQL Hi#fs Fe 1 i i s FH B £ ds S A i 26 28, W 23 o sAE A aie e o BB 0 A7 i
BB ORISR e B

(1) HIAFAEEE PE SR RS 73 A A7 g g i, SRDORAFAE, e g daIa 7 24191,
LA 72 i i Cattandra. HBate. Riak.

() BEXN R AW R 5ME . (2 R E E e T AR . WA
77 il Tokzo Cabinet/Tzranu. Redis. Voldemort. Oracle BDB.

(3) SCAYBYEHE FEAE AL 3R WX DUSE 5 A R I, LA S S (0T 5000 e A Ak R o vy, A 72
41 CouchDB+ MongoDB. SequoiaDB.

(4) PEEHE e 1 G A7 fd i e T @ B, Wkt S s 8 . S RIS a2
M E P % . L7 A Neo4J. InfoGrid. Infinite Graph %5 .

NoSQL F#fE: S¥ . KREduE. Mk, RiGPEEREA. maTH.

2. RAER

NoSQL #AKHELL T £ _F4r NEHEFFAJZ (Data Persistence). #(#E434ii /2 (Data Distribution
Model). #2572 (Data Logical Model) A4 112 (Interface).
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% 8 /A

NoSQL ##f il FITE 00 Bl B LA i B . 7 RTEVESE DRI IT G X 8 P 1 e R AL
e AN R B — .

8.6 A AL A

[ EAhEIRS]

1. ARAZ &AM

oA B e 1 R 8.3 AR«

(D 2RE: 2RME (ERAMERD RERNHMHPRE, 2428/ e,
ZEEBESHP (KMNHEEFP) ZH.

(2) ZJRMEaia: A RME AR e SO A B e b B0 i R A SR A 0, Bl AU AR
KA AT—FE, ] AR G B b B0 e b R B I 5 23R4T 58 S

(3) A AR R R LA

(4) HrmErEat: A 2R 2 R AR R M a2 B - A AN R I B B . B S 32 22
BR BT 58 SCHUE B (Hp 2 B aQ g A 3R 5 A7 R

(5) JRBME A R R A 2 = S A A B

(6) JRB AR Jm s B R R B e 1 A R

K83 A s Bk R G5

2. HA
43 A B LA T R
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(1) LM AR s R L.

(2) A AT SO A EE #R R LA

(3) AfHME: eIttt T DAfE A b RIS TS TR RGURERE .

(4) SpAitk: AR EARF G A4S .

3. S AEM

I I YRR FE B PR O O HRE IR R S B, A OB AE R I B B A O, A
W JR A I 1 K (R AR T o oA A P S A Rl W A 3 A M R e s A i A
A

(1) 53 7B I R o A 3 WA PE A B 2 IR T 40 g W PR 48 FH P sl FH AR P Rk 4 JR 0%
FRIATEA A5 FEHHR K50 1

(2) PLEFE MR D AAEWER N — 2R Bl EE W18 P s AR P Y T 5y
FEL, AR T v B ARG M

(3) JAE AR ALE I CREEY]D I8 P SN AR PR T A 5 S i Wi A7 it 3%
Hby, (HASDA T AR e 3z b Ak P A AT R AR AR R

8.7 K ALEOR
[ A IEAE]

L &b K& RHACHAR
B v OB PE R RE AR AL B W IR S IS e it EE AR INTUAR A SEInIRAE S A

E. KPoEIR, EEHSEIEK.

(D BMITR . WINTURyZIREZ AR P BEGMRERS], ©F R AE 21 i 8 5 5
A

(2) HEIIRAES . BEANIR A F a5 0 21 o] DLodid 2 Fop Bl v AR . BRI AR
WD TR, TR A i T

(3) EFHE. EHARBWRTZ AP HEEEHARIEEE R RE0E, WA
REPH NN RS, T s ERE.

(4) KAy . HAdFIEAT 0 #], EIR B 2 A NIRRT, F B T REEIER .
PR AR T B T AR 2N i ESTA .

(5) MEFFNIL. MNEHATHE, HERSWHINE|—Dxd, FE A RS 5 —4
L, EEWED VO REL.

SORIEABE T BRI AU e G AT 26 2 B] R, AN AT DA = B s s AR O PR s B2
& NEAR P E B A, IR TR IR, 2 AR O I AN — B e . L S AR AN — B In) R
AU BB Al A SRS HLH] Gl T B B ) . MR ORIE Gl BT e ) s e 2 [A])
PAS AR BRI AR 1 7 5K, ax e 7 AR Bk AU AN FR IR
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2. H A REAE AR A

oy A S P B PERE AL AT LUR I ENE I B0 &. R SRR,

(1) ENE. TR RGN Nl B 58 4 — FER B R 3R 5, o B e - 31X
FERUR I Ak 2 -

D RIS . M a & a0 R S5 s i e, AT U)Kl 4k 8 TR,
wEREHEE K.

2) ZEHIYT . eSS EEOKEOR, 1O Ul il s, NGRS R A7
FEARTEAE 1/O 5 I AR, 3R LA VO TERE.

3) BRE . M RE SR R A

£ MySQL et v, = MEE R AT R ERD . b =R B MNEEE
Z [A)3E 1 binlog (M H &) #ATHIRIIFD . B FEWIE 8.4 Frs.

master slave
[ 51 1
1. NPEIE
FENEa)
>Rbinlog
2. dump %
Y R ¢
Lbin/log;\ bmlog _________ N % __y| relaylog

-l 3%%

binlog 4. F s %
by 2 Gy
=553 relaylog

K 8.4 MySQL M & i f&

X H[) binlog HEF 3 Fiisi=:
1) #T SQL BRI EH]: fF—2H#HiEH) (insert. update. delete) #B<1C3%AE binlog H,
HETT R B M EE ) relaylog 1, #EMER] SQL ZARHCHIK, [FISHAT . 1ZBLRE A2 binlog
HERATAES B, than— /N AT E0 1000 171 update &A1), A5 1X — MBS, #iF2 T 1000
TR . SRR FEDH) SQL B A AR A 95w At S B R, BT, TTRRIE R EMAA—
HtEoL. el SQL BRI time BREL, 5 32 MR 5 (1 AR 55 B I TRIAS SRS A AE 45, At 2 ik
SE R —H.
2) FETATMER: Adsk SQL EA), HAic MM 3% 5 HT s A S8 5 R, mT LA IE £
Z AR AE T AR ] o B J2: 1 4% SQL BT 1000 47 HIRE Jo ik mAf i, 6 405 A A [ 25 1000
AT I &= .
3) WREEH: LR RS, I E IR A X T IRE AR VE AL T AR L
FMA—E SQL ifH), W EBhIEHEETATHRE S, HALREREET SQL A 1 E K.
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(2) S E. WEAFKE. WEEREESHI AT FIERIE . Lk HEE 7 S8R 1S
8, M P 7 DT8O A B A ol A G PR SREmS, r BRI S PERE, A3 R0k Bt o F A 4
TERISEIR o

(3) . MMy Fr, ATCLRTHEE BT A UL /O PERE . 70 3R ELAE BN S Y 7,
Bk KRR AT TR, WSR2 2RI AG WA, R8T,

*8.7 NRMAFEN
BEHYS IKFEN 5

=N RENEANE, BNREBOTHAL, Hlnz
5 ID RS AP &8 B, HBEEARBAT.
Bt — N F A SRS S ID M 1 E) 999999 (K58 5 HidE
H—AREEHIRE S ID M 1000000 F| 9999999 1155 5
A€

A REUID AZ AR BlI05Z 5 1D IR
RS &l mamsE, FA— AR A
G #E DS B S HAh R P AT D
—E

(4) 73 o 53 BEFEAG JEAAF TAE — A2 B 70 B (3D, 73 IFAFTEIA A I SE ) L
AT EACER. flin, —ARPREEME, RS B TR =S RER, TR
JURE AR T EEE TR = B AN R R R S5 A b AN T R AR RAE — &
Hodhe e R 55 4

8.8 i ALBATEIR Redis

[ EAhEIRS]

1. AR

Redis /2 — Mo ANEAEHAR, EARFS 8.5 52 —Fhe (i x Hdfs 257 . Redis F1EZZAF4L
PREE, HEET AR I S R, PR T REAE S RO B PE M BE L R AR 2, I A 2R AT A o5 2508
SRAE B BE . IR RT AR 50 AR 25 A I B SR, $e i RGiMERE . Redis LA key-value (f
X IR BAR RS B (key) ATRUE—ADNFRFH, (A (value) 7] RLRAT R AL
oo GnRE R RF Y HO L BER ARG SE  nBEE X . (“202312347, “9KET 7D, H key: “20231234”
FEZBE IME— BRI, T value: “TRE” S IZ AR SR AT A 1 P9 2

2. HABEA

Redis ¢ 7 A0 2 35 AL HS string 2R7Y. hash 2854, set 287, list 7Y, zset F5HY . pub/sub
HA,

(1) string K%Y 72 Redis ZEAKA . nH T ZAF)Z 800808, Wik iceE . SCER a5,

(2) hash K8: R string 28, AW WA ERBONT(E.

(3) set KA. LFES, BMIARER. WHTRE. M. WG 0.

(4) list KB XFFERLAER, TR, ISR, fTH TRIEWS. S,
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35 8 /R

(5) zset KA. HFES. BOTRA D08 W THERE 10 DNEATTHRIN 1.

3. wEF X

I Redis &, #HERAAE Redis B, HETAAE “—EBIRAR T 2AE”, Prol%
B IEHHE ) — SRR . S S EAE A D IR

(1) Besds: O key BE2217; QUERHURINNIBEEIR[E; @FF key NEZAEH, MHRTE key
AR @OWIUNIIE, 5244 @mhikE.

(20 H5Hds. ORI key HEHIEE: QIIGE EHEAT key B @RI,

4. IR

TEfEH Redis I, —Mex BB Redis Z47 7 AR/, Ao ib8dE o R SIS Redis H,
X T UCE T SIS ) 60 2 T AR A7 202 v UROX L A

(1) EWMIER . Redis &K% — B 8]t Sl i — L0 5 8 7 A T) ) key o 3% B ARl DU B AL
BEATE, BUATCIER A key BEATHE T, 245 RGTTRIR KRB FdH . (HR P2 T8 L key
B 17 3o SR 1] A7 SR AT A

(2) TEVEMIFE . 25 key FIIHE Redis £3%F key HEATREIN, % B0 40 50 CLeak 305 J9m 1], DU
T3 o P A I ke s SR e S ) key WA VT IF), A EATE— EGEB MR, THH— &
i AAE

BT R WA 7750, Redis ARML T — L RHLE], T2

® volatile-lru (it fg/EHD: M E R E I 8] 1) key 1, B HfT i/ D8 I key #EAT
volatile-Ifu (GG HHD: M key "8 i AN G5 08 FH 134T VK -
volatile-random (FENLEIREE): N E iR B IR ] A key HBEHLIERE key JEIK.
volatile-ttl CAEAFIS A& 1 B I I A 1 key H, # HUREZS B key o
allkeys-Iru: AT key Hvidk % S il e /A8 HI A #EATVRIIK
allkeys-1fu: MFTH key H ik £ AL 5 A H IHEAT K .
allkeys-random: MJTH key FBENLIEEE key BEAT VIR

5. BAEHA

FESEBRR Y, — BRSEBEN, AT BT 2Lk RAOVRE 5 B2 —MEdr
FAE, MG G X e, (R T AR A . — 2, TRERE Y HEEE, &
R PR R BRI IS s TR, X SR B i NS Bl A v s U R B, PR RE R E EE A B
Redis AHEORAF PR, X 2> T B0 HY X S B4 (1 B AR P i 23848 . TR, X Redis K, SE3
BRI RE A, 8 G G I B i p AT R R, R R HE A . Redis Uil 7 AL 8077 20 A,
W 8.8,

6. FAW A

Redis 7E3 80 B 2R 5 0r40 B8l 2 07 AR 2 1 20 E ZRER], (HR RS2 bR N H ] Bg
23 Redis 579 HTE DL, 1K BLUELZE | — 00 DLIK) S i) R 060 L PR B R 07 5%
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% 8.8 Redis HALAR
U] RDB A7z (Redis Data Base) AOF HiE (Append Only File)

WS FFSA IR AE Redis RS 8% FTHAAT IR EE
Hrim 2 RALSREAR ERA, KL MySQL 1
binlog H . PR EHE I 75 2 M CKIT 46 [FBCE

=T IS e R € TE S SIIC PN vy
B CHIHE e v i A S0 B ) o PRI
R RIS B 3 A A7 L

Hrin
HEELRIFR | A% ]
SCAERAN N K
HAEWERR | & 1%
Ml 24 fi% [

(D) ZBHEFE. KEFHERVH TRAZEN key, BIKER key 7 Redis HARNIEAER, MM
FEOER BV W B P, BRI 1K ATRER R AT

D BRI, EMRKEVRAFER key. B0 RS LR 4, EE5FE M A
RGN I AANAFE R SRS . HEHUES .

fir T % OFXS EEAEUD B RRIE 1P, FZNRGIL VA k8, siE AR R, QR HE
J¥RAGE key MIGENE, RATIEAAGIEMIE R O HAMRELIEDR.

2) KB KT ) B P LA H Redis WH I key. Bl RIRI E2L, ot Redis /&4 .

it IT % O Redis, BT MILAFA, 7] GE2x K& U7 o) 208 T8 N4 3 Redis,
W2 “TFEK 7 OFEmR AT T EE S|, EPHEE SRR R, 45— B E], 1k Redis B4
INE SR, @R RIEEIEFE B WIR A I key, T ELE Redis PR E key, #HAAN null 8(=.

(2) ZBAFEH . KEHERGNBIZAFTH key, XL key RAFLERT, (B[R 2] T i B,
AN 3 B0 SR B U7 ) Bl e, B e R 039 K . G247 =5 i nl RERE T S — R AU S5 o, semi 3 b
NI A R RS . PTRER BRI R

1) Redis #(f&. Ll Redis 0L, P25 H IR S5,

i % OMHENTHIFEE T, @ cluster S8 7 2 AR MR 52 ma 3E ;. @
S PR, AT DCREUIR S B I, RS it .

2) K& key KA 7AHIRI BN E] o F1a07E 7] — i 2% E 7 RER key, (Hid I [E]ER 2 5
Do

fil T 5 LRI b —AEEHUE, IR Z key B,

(3) Gt DERSH key ZAEM BIRRL T, 4515 K BT 0 5088 E .

AIREMIJE A s FA A key B T KR B AR H] o B GnFRb 0l 285 NI “ PEAFELE

T % O key W ERKAE I ] X T IEH B LK) key, W ERAF K. HTH LM
Pl 55088 e 1) key [ — S0k ) @ B R IAGT key RACT, EEAEHILFUT A )5 i
HIEERRE. RAr—MEREV EEEE, DT key, 73] Redis, HAMIE RN 520

75
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Ry o AR B b I R I O

7. Redis £

Redis 0] LR AR 77 02, F2A ENEHIER . WHIER . Cluster £ 7. £
YIR B REE S RE o s REED A IRSs#sm o i = Fho7 2.

8.9 Z2)8i

1. B RS S U REMXBIAEHE ).
AL KRR 6 v FE A B. HE7e or LE E
C. XHAHLERIZHAL D. #A{EJEE
PR = B0 P2 B 1) A7 i A B B I) — o S0 S5 MR AT 11, AN [ (¥ o R 13 40 T LA g X
SRR RIS AR I m A o B8 R R G B ) s e . — B R e AR AR T —
BB E T B BRI 700 3L 20D o B e R GUid 42 L5 3 AN 2 1) H5dis 1) 4% R el SR AR &
RoER, PRSP RS RIRET .
EE: C
2. C ) H#EREIE DBMS i) SR B R NE 5, SEOUO R 2 h SR S AR, ks
R A BRI .
A, BidlE e B. %dfE R
C. HipEisiTi s D. H¥HAL. fFhig5EH
f##: DBMS IhAkF EAREHIE T . BARERIE. B EBITER. BIRH. 5
OB E R SLAYEY . Hh SR R DBMS (A PR EBE B NE =, SEPUR SR
HAREEARAE, WAR. A BERER.
EZ. B
3. BERAMA RUF), H: EYEE U={A1,A2,A3,A4,A5,A6}; BREKHISE F={A1—>A2,
Al—A3, A3—A4, AIAS—A6}. KABI R FFIEL N (D, BT R AEIEEEMEX I
SrRREURE, FTULRIET_(2) .
(1) A. AIA3 B. AlA4 C. Al1A5 D. AlA6
(2) A. INF B. 2NF C. 3NF D. BCNF
AT : HIBHEERD A — P L 1 7 3, R B WA B RTERBIEE F o “—7 A
B, A%k R REIEL L E A A B, REIREIN C i AL AT AS #5252 BRI, B
DARR 45 58 o AR IE IR D A2 ATAS. XHT2 (2), “R AFAEARE @ X (358 43 bR i gt
Vi A2 2NF [EER, A4 1% R0 H fE /& INF.
EE:C A
4. BHPMSCREA TN RIE, TEESM FALXEG, H PR A4S Sk
A BN, . 1B BTV, RMMTF&. ZTFE s Thien
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(a) FP M5 HIPFie T s

(b) SCHFIYLLBIRIRE s

(¢) SCRPARZEAE B

(d) SCHFFILRSF K IIRESS

(o) RULHEZ ThRE, W REAHET 10 205 FHEZ . HERERT 5 HE4 %

(O A& B AE

(g) SR ARG BB RAT /AT B DI RE »

ZARGHEVERE LR EL ERERE . WIFA, USCRREM RNV TR BINE 2R &%
&, EBEE B L E R Redis+8dli e (27 8D BRI .

(iE)ER ] Redis SCFFF-E MEARRA, JFaRoiR ML LH WITREFOR MM R TT 5. kT
IR (a) ~ (g) DHEEIEIT, ARSI H (1) ~ (5) MZEHAL.

% 8.9 Redis HFEXRA 5 ZThEET R

HiEER g E AISEERAY AL S5 ThRE
string TR BEEUE R D
list kS 2
set TIPS _ 3
hash LA T (V) TP g 4
zset HR&EE 5

fEHT: Redis SCRFIVELHE Y 5 BALHS string 28, hash 2B, set R, list KU, zset 257,

(1) string 88 2 Redis FEAKA . 0] F T A7 = 8- 8%, WSl scee: . SCE & 4% .

(2) hash KM: A string KA, =M. fiidH A ERBONTTE.

(3) set BM. LIF&ES, MMEARREL. THTXRE, #i2. YHHH b,

(4) list FB: XFFERLER, ATUUBIR. PSR ATH TRIEME. S,

(5) zset M. HFEE. HNIUERA D0E. W8 THERE 10 DEFATTHIBE

ER:

(D (a) (2) (b) (@) (3) (o) (d 4) (D (5) (e

5. 5l N Redis 5, POSEIEAFMAE Redis B, HETAAE “— MR T 2 MIE”, Brid
B RAAR I — B . S BRI R A A

BR: REHIMEALTN:

(1) s O key BRZEAF; @RI EHR ] @)% key MMEZEAFH, WA key
R @ISR E, 5944 @IhikE.

(2) 5¥¥E. O key EEHIEE: QMIIEEHEAF key H: @Ik E

7
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EE S iy an pat iy

9.0 #"ETIE KT

% 9 BT 2 HF ) ARG E RS AT RMGRME T L7 k. SRR, M4 RH
B VA BAF AR R 45 M S . A B BN E T A 4R, % 69407 5 R R T #0b.
ARAEE X KA, ADITHif ST AL RABEMR (A E8~159) FFFEHA (25 0), XL
SR F R AN Hein B A4l 9.1 BT,

B 9.1 AN IR A4



89 e

Sis I

B R AT R IR RS He i edeE AT E S AR . KR EM T RS
WA R G EMEAT I E REAR, BT RS, T2 FEEMHTIE. RS EH 5B LER
kB AR,

9.1 ERIFZLRME

[EaEIR A ]

1 SRR L

AT SR (Software Architecture) BRFREKMFAR REEH, RIBRAM—ANEHZ AL, XKLL
FEFEAT R CATRe R, SR A ) KPR SR T W) M f FL TR R A Lok
Fo MRRGEMIBHFEEAE PR B AR SRR, S E OO M R A B AN
YEHL, it 2 Pl Bl 4 Tk -

2. MRS A A B

PR HER 2 BT o B A i L, ASEIRY BB E AN O], &R B e i TAE WL 9.1,

®9.1 BMEREMIE—IER

rER fERFEX
AR M B AHT RN BS 5E AR, B TP &H B8 Bt
it i B SRV fe A R 2 OB B
I B AT RSN A SR B i S 1 e 48t
R B R AR R R BT RERE IR = R GBI
R E B LM IR E B BRI BRE PR S8H L PRAS 7 BT i 2B 7 56
JaTE KB B FEEGYEY . k. ZAET

(1) FTRAIHBT B 7R HTE BOIAT SR BT FERAE TP BLe 755K IGUE 2 il AL 23 ],
SRR SCUE SR AR A 0], 5 AR 3 BT ER PR AT 4 o AR A 75 SRASE Y 1) B SR R ABE TY F) F fe 2
FERTEPIA )

1) DR AR s 75 SRASE TR A det A A AR

2) Qe PRAIEASE Y 460 (4 T3 B A

(2) BLIHBr B X I BT 2 B SRR AR . T R R (g B
S, AR A S B 2 I S 45 5 B R . H P G ROR O HER B AT LA -
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1) AR SA LAY CERAFZEMERAL) R AME S . RO AR 1 (A

2) 1R RIEMHEIRTE S (Architecture Describe Language, ADL). & TR & REM A
HE, SHAMEEIE S SO XONE T H G AR BRLE G, A ADL 1E5 4
#% Unicon. Rapide. Darwin. Wright. C2SADL. Acme. XADLOL. XYZ/ADL f1 ABC/ADL Z£.

3) ZME. RBHE—HRERAFE T, AT OSBRI AR, BE S5 ADL 4Gk
KR RAME REEH . BB ARG 4+1 B8, Hofmesiter [¥] 4 #LEBZY . CMU-Sei ] Views
and Beyond #i% , MLEIFRUHEFEHE: IEEE f 1471-2000. RM-ODP. UML L\ IBM [f] Zachman.

(3) SEIFTBL. X —B B R LN AR

1) ST SA BIF RO RE SR

2) FRM SA [F] SIS I A AT

3) WFFLIE T SA MK EI A .

G/ NFATBER B 5 IR SEIME S Z BRI T B BRI OR . BRI SEILZE T . 7E SA
R AR 5] NSEHLE B iR iE S k).

(4) FPEHEER B WL N BdE:

1 WA SCRE AT MR B, BRI SA BT rR L (& 1 S PR S

2) AR, ARSI T B AR R S5 M R L I R . X 6 ) LR . O & R R s
@ERT (HEALED HRAC; @7 FIEAR I AL -

(5) HBEMEL. TREM B ZEAN A B HIVER . — b2 1R R 451 L B R 5
ZYr B AR R TR R A T DA A T R SRRV, TR B A

(6) JaHF M B #E LS U5HHKNBD KRG TT ARG ShARAR R
HREMME S ERE. RRGHWEENINES: T ILAREMEZ, TREFNTLER, @dE
WE S RESNELERESE ., FHEMEAR CnEEEZHED .

3. R RMEGE R

AR BT R PR AS . DG R 2 R4 75 2 A 7 i I OB DR 26 o SRR 2R A 1) EE
(EREE

(1) BRI T BERE 9 2 R GEA A i

(2) BERBETAE3Z a NIk pl— B0 B b o

(3D ZRMBLTTBENS SCRFTHRI W L 7

(4) BEMEAI R RGFT K AT T

(5) BRIt REMS AT RO FL R ARk

(6) BRI AR HBE T 54l

(7) ZEABETTRES PR IR4Ed 2 .

(8) ZEMLBLTTREE SCRFM A M.
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59 EF

9.2 TR R ITi%

[EaEiR A ]

1. AR Z g5 0938t 7 ik iid

FETARREER) (ZEK)) A ¥ (Architecture-Based Software Design, ABSD) ik 24k &
SERIREN IR, BUFRH A REE IR L B2 A D RE T SR VLA IRBN I o FE5E TR R A5 1 1) 3k
s, RAMMA S ERR R A48, R AR AT RE T K, KA & sOR IR i &
K. ABSD FiEEA =ANFEAl: ThEef) o I8 IR B4 R G5/ U Sk SEEL T s AR L 7R SR . K
PR fE A . ABSD 2B Tila . #IHgibr), &R —BEABWRE L, AT R R
SER TR

2. A TARZ MG T EAA

FE L8 B ER A T BB T R 3K 335, ABSDM A5 Y S REAN B Tk 2R 45 1 B3R T Rk FE R o0
EREMT R Wit R B SR IR, B 9.2 Fis.

——1 HKRGEWFK
Y
WREMBIT | —

i
HREMRE | o
o:M l [
hREWEE -]

{

|
|
|
|
|
| i B R S
|
|
|

{

— o R

K92 TR IR

3. ARREMER

PR RS IR R TAR RAE SR & SRR IR R g

(1) TR ARG TR —BORE =AT7 0 BRE bR RERRLERMRS
AV ORISR

2) pRiRkIE. ARIRFITE S =D e i AR SR IR — X AT 70 2 —~ JERAT A 1

(3) R RVEH (1o & H A RS SR T ISR . R R B A, M
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TEIFRA G,

4. 1K F gkt

BAFRIMR R B E IR « B AR 2R G5 AR TR — SR P — D BT A AR ELAE ] — P R AR R a5
B PPeR o BiH PP AL BB TE I SL T RGTT KIS 5L

5. K F LA AL

AR 2R G5 A SORS A R R 1) 3 B L 85 SR A 2R 5 A A i IR X R 2 46 4 75 SR PR B R i
45

6. IKRFLMEF

A ERA AR RGN 25, B IREANEA BT P ARERAAUR L 50 SN
R . FH ) HE RS, KRR R it i Sk AT 1%, 6 B2, AR
ANATEAT I B ME R GEF TVl R A 2R 5 7 796 2 75 22

7. ARG FEI

A R G5 K0 R SE B R DA o S B SCRA AR R A5 K e B F O SRR Y, B RO b St — 4
PrSEl— ML —~ RGN PR R AT ST RGP S Z RO R . e
FRASFA A 1 T B P 1 B A 2 2 7 ) B AR T RE AN 1R RE At

8. KA LAHIFI

IR G AL A I R G AP TR BB, DU 2B I 7oK - RGUEAL D BN fsRA M
VA — A R G5 R AL T Sl — AR Bl — SRR AR LA P — R P 22 45 Dk — BOR PP o —~ i 1
Ja B R SR

9.3 BRI FA

[ &R =]

1. SRp R R A A A

BAFR RGBT R0 B br A R AR RERRE CROFR/ERD . BAE R (D
IR & R % 5 L FH A AR g 21 4305 sCMB AR 2. AR R S5 WUk e S0 — D Rk, B —
MR R GG E AR A — AR

(1) AR WA RERAT

(2) 29 AAE SRS i dL & 57 K.

TR R G5 ARG B T AU P A 2 R G P IL A A S5 R RIS SCREE, JF4R S I B B 1 &
GUH RO R — e B R L

2. BIBFIR R LEMRAE

(1) HELACLPRAR R GG ARG RN ED BRRE — MLy, & P AHERT — D Aa 4
CIPA R CRENER €11/ PPt PRV SN E (S U

(2) FIEMLESS: LRGES NP IR, S PR M B, —4
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89 et

AR S — PR, BN GEP R RN, W 9.3 PR,

—1

9.3 ETEANILIEF M

3. AR AR ER A L5 A RS

A -3R [8] WA AE R Ge SR 7 1 SR mIL AR o A R -3 (Rl Sk B b & —Fh 2 T v 2 ) 3R
W%, EEEERK - ADERK KRG WNETNT RS FRIRERE, sk,

(1) EREFFRER AR SR AR, 018 7 s T AR BP B, M PFRIY TR e A
THEF-

(2) X Gk RGN ARG, B R B R RS, wnlEl 9.4 PR,

K94 b i AN i A xR 4L

(3) IR RGN B 20 LJRIRSS, A TR SURMZE ARG ZH#ED,
ik 9.5 Fis

u il il

9.5 JRIKILAK R G5 XA

(4) 7 7 S/ R 55 45 1R 2R G5 K RS

D ZJR OIS HR. EREAMMY: BEERS S Jah: WS8R E ). & NARR il
: SEME P L HARSS) M.

Mo 207 B AAR 55 28 1 23 IS AT AN R B TSR .

o
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SR FRRBUR R, R RS, EEARMIERE—, ARTHE T, AR, )
S g7 A0 T 2% PR 3 o

2) = oS R R . NAIZEE NRORE . TR EREEEE .

ForE: APPSO S5NHBEENE, APk s8E, 88 EERH FmE.

Dhee /2. SCILE KRR S5 b B2 4

R BUREEI RS

(5) W YER/R S5 2 A& (B/S).

1) B/S Jt%: =2, =28 MaRh: wkas; Web sas; ik
PENR S5 -

2) MWT C/S AR Ab: AR 199. Ratheae iz b Dish]. m
PEEEAE . BHE A AR

4. VEAREA F O egIR R LA XA

(D) G REWINE: A MGE EAR R O B R 450 (B i 8RR
A — AT O B R EAT 4R 2k, Wil 9.6 Bk

(2) HRARAR REERI MG & —Fl I R RS, R ZHHERD IR P RASHOE A0 v /K A
A AR RS AE LS o A EC Bl AR L AR R R A R T E . R T S AR
R, aE R R A, 9.7 Fis.

Kl 9.6 B RSN K 9.7 MR RLE MM

5. R AAHUR Z 25 M) KA

REPIATLAR R 2546 AR A AR R NN — /NS TR EE, AT AT 5847 B e U — 15 S,
ST BEAL) 1) RAE 1 -

(1) fRBEARR RGN AN 385 A SR 2T — R UL AR A R P i S R 1 S [l 22
S, BRERPUTHCRRK, MAMTFRERFRS, WK 9.8 Bk,

(2) BN R G REEH AN EFEENRPE . BN ARREAS . RO I B 38 S TAE AT (FEIF
BATAEREXD, WK 9.9 Fin.

6. IR AR Z 45 A KA

M ST AR R 2546 AR 5 2 G0 R TR B A A R ARG S AN, BT A BRI AE, DA
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89 et

PR AR, $eTH RIEE

K 9.8  fiRe ds i AR G5 K UM%

9.9 MU RS R A K%
(1) BB AR NS RIS RE, JERIT R B L.
Q) FMRGERGEH NN WIEAEERA R, TRMA R % — e NSt

7. C2 RA&
C2 MM E R E A BN, M S 2 IR EIERE, Il 9.10 Fw.

taff FRE

| | Al

i

| BT

HEE

K 9.10 C2 A&
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9.4  BAMAFEN

[EAEEIR =]

(D) AR ERRE L3, A ERZE RGBT SO 8 TF Rk —HEEAR A
FPFREER, DA s AR B0 75 SRR R G5 2 IR AL, 3R RGTT R II R  BREANERE .

BAFRMERPRMOEN S REAMAGEN . Nl BRI T, RERIATREH
MBI E . RGEE AT RATREAT IR, e R .

(2) ARG E R BR : TR AR I RS BRI RS . SR 7. 2
R, S R

(3) BB R L TR R, ZMB0E. TR @B,
MK A SRR+ TR NG FERRSG, BFEHER. AR R e w5
SR FEREM. mRS IR RS EOMarE.

(4) B MR R EA R . B ey @ R Z A5 (AR —~& B 2R
Ve A TR0 i g

9.5 ¥Rk A a5

[ EfLEIRS]

1. R ATIRIR A 2R AR 4 2 3L

e S - 24 (Domain Specific Software Architecture, DSSA) J&1E—AMRFE N 4t A
N IR B LG5 225 IR HE AR R S5 A0, BV T 20— S8 5 I P s ) B v A A 4
Ao DSSA FRHE: Uk, iyt st TR A,

2. DSSA #jA K&

DSSA HIFEATE A WHH 1 WU B AU

(1) Ao Hr: 8 At b RGN IR TR oK, L U Y

(2) Fug i it: il DSSA, H DSSA 75 ZLH &AMk 75 SR AR 38 B 1

(3) S KT EMER.

3. 55 DSSA ¢9AR

25 DSSA BN A GURE 5K, Ul . AU A SR TR I 57

4. DSSA 9 sidf2

DSSA LR IR BIHM . RE MRS, 48 A B

(1) 58 SCAURE -

(2) & LA E TR -

(3) & LA E H Bt M ST AT R

87
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59 EF

(4) & SCPUBRBRL A R 458 o
(5) = AT EMK#IT.

9.6 #2)i8i

1. 3R 24 XUk 2 i I — R e N AR RBA L 5 KRB . QR & e LT —2K
R P ILAT AR, T EEARAEAE . SRR RS ¢ ).
A. iR B. A C. 4 D. #0
FRATT : A 2 A A S XU TR T8 SL o TR A JRURS e i B — e i I FH 4tk Hh 2R G 4 21
77 A A ZEA RS 5 ST — BRI T 3L AT IOAFAE, S AAR 2R E S SRl R A SR
2,
E=: C
2. LURRURH, ) ARAAEMN EZER .
A, FERITA AN G B, F RGN AE T %
B. fETHANREIEHARN GV KA Bt #4728 B
C. BIHMARSEN. BESNBLERR
D. KiERGZ& 52 H P DRt K
BRAT : AR B A R A SR SRR AU . R A RS AE BT AR A B G P B, B R R
SERATIE T, BT HARN RS AEEORN SO A Bt 34T 2 B, Re g IR A5 L B IS
W H R FR o (HRZBAEEHR 5 P A RS D RePE 75 SR BARIIR RIE R
E=E: D
3. FRE USSR (DSSA) ZAE—ANREE MU, Oy —H N SR LA R 5K 225 (1)
WER IR R . DSSA JBH & — MEA =ABERM ARG, A3 (D A8, GUsR e M
FAFF RSN HPATHEE, Hp_ () FEAEGURRE B I R BT TAE.

(1) A, SUEFRR B. 4T K C. JuskhAT D. &g H]
(2) A. #fF R B. AU C. MHTHN  D. F&frit

FRAT « AN 3 B2 AR S ST S A ) R R TR o R RE TSR A SR A S AE — ANRE 8 B AU
NN R LA G 2 AR AR R 251 . DSSA & — MR =N E IR R G
B, EFE USRI AP L USR8 NI A PR B AT N, F AT P85, G o 7 P T il 3 27 sy 2
T R A5 A

EX: B C
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1 Qo

Aot JE Pk SR TS

100 %E B

10 N EE2FI BB AGT TR, RAGEMNITELR ATAM 7 ik 746 £ B A 5.

APBE A BN E TR 4R, ARIBAZ LB FABAR S k5 LB AR (KF) FiKagh
HMME, X FWFIRE SRR THM, FREATR Y. BRBEF XN, APl LT A LR L
B (AHE8~150) MTHFEGML (250), ®LLAABLE. A FREM A 10.1 FFF.

B 101 AN AR EER

[ St ]

BARRM O EART R HRARBHNATIRT, KIZRMFRARORZ B, EAERERE
REGF /G, TRIT R GGITAE R TR FEABRAITE . Bk, RNALETBEMRZE
MA R X N BRI i L9 K E A



% 10 /A

10.1  EkIE&RSiuEEE

[EaEiRAa]

1. AAMA

ARG R R MR — ARG T BB TR R v, BT R G R A B, AR A
RGN 4 T R B MRS AT R R i, IR 10,1,

%101 BUHRLRERM—LE
Bt | TREM RARES
SYERMRYE | SUEEHT R P ARA A 55
TP RRAE | BB T R A R T DR SRR S, R R b
Tf; TR | 6 RS A S R
e | TR ORI LA B i R 2 55 72
MEE | MBI MThAE. SRR RN, RBUEE A SR A 5 R
ATRSME | BRI 2R 50 M I AT SRR B 5 5 — AR IR K AT B o S A
P A B RS SIS SRS IR J, WIPERE . Znt RLAAC A
M| Bl RGN O A RGBSR F RO A
FGEPE | 2 RO RN, B 2R S A2 TR

J%f; TR |5 R G e 28 B A B TR T PR 35 F o 53 2

@ | ATEEE BAE R G E (VI (8] P 5 80 RIS AT I RE
A AE AGUAE SN [ Py I AR B 18] B o B A5

BAFRGAEAILF O R AT IRRIRAE . MR RGURE bR Ty IEHIE
ITHIRESD, FR A B

2. @R RMIRAE SR E RN
FEZIPA I RE T, PPN B3 SGVE I R R R 1 L3R 10.2.

%= 10.2 iHMEBM—RE

B TR ERRER
PERE RORAR R AEBRAE S5 P 5 I 18 s S5 I ] PAY PR A P A
— gl IR RERIE R S Uz 1T, HETBIEHIR
filrA HRAK RGN, AR R Y RIS iR
A AEHIBAT A 8] A7)
watk RGN P SRR S LR ARE I T I RE
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B TR ERRER
FIYESE | RS A X SR 1 S M MK
—. FIYRENE | RO A TE 5 SEBUTREE/ThBE . AR 2
SR EH | AR AT RS E
RSEYE | EHT RS (R S BRMERSS)
Thaetk R [ AL FE
AR AT AR
B A AT LA B 1 T SCER O R A R S TR A A

RGBT RN S, A1 EERE T — 2R E L REEN, LRI SR
TX G T B A ) N 0 4 it
(1) ATHTE. $RTHRT YRR SRS AT LA CL R J LA 7 10 25
o FhRELM: OBk, Ping/Echo. R .
o HHRIKE: . EIITUR. BEIIUAR. EHELE . AL RES/ER.
o iR RS TL. FHT. HEMIEA.
(2) PERg. FETHIERERISEEE I LU BL R JLAN 7 T 25 8
PRURA TSR R A A T SRR A 5 A e AR SR R BRI A A .
PR L IR SR BEYE .
o TRUEfihdk: SRS, FEEREH. Sk, FARE.
(3) AlEehtt. $RIHEREI S AT LA LA JUAN 7 10 25
o FibiBik: ARG IR, (FRHuEH.
By b OB 5 B REGE. 4ERFIlA E O . BREDEE A A
o HEIRPERT ] BATHEM . & BES.
(4) &, 1T VRS aT LA LY R JUAN J7 1H 25
o kM. F B IE. HIHRAL dEEERALE L S ek IRGIRER . BREITI .
o RlXE: NRE RS
o NI KA WERE. BB
3. MER/EGFRE
Jou R MR o — M IR E SRR TR, BRSO R FREE. e L e R
A
(1) FIBCE (Source): FEAERGZHIEII SEAE (N THENLR G B A HAd RS .
(2) H¥ (Stimulus): Fi5 4 HIEEIE RS0 75 25 B0 %A
(3) ¥£5i (Environment): FRIZRIEAERLE KA AR . SR AR, KRG TR TEH.
1B47 8 HAb G Ot .
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(4) il CArtifact): AN, TTRERBENRS, WilRER RGEM .

(5) Wi (Response): +87EBEUNEIE 5 Fr KT S .

(6) MR FERE (Measurement): 4UARIAAERT, R YR8 DLIEER O A0 TR, DX
SKRIEAT I

10.2 &£50U8 171

[EaEiR A ]
RGBA VPG RAERT SR 3 M« VPA AR b, 6 220 S (R R AT TSR, 8 70 A
(D T RHE R G E R SRR RREEE AT PFAh N D3 30 W
(2) TVl i B FTESEM U 7 briE: (ATAMD SRR 3 i 7512 (SAAMD Hi.
(3) FETFEEMPHAL TV S50 5 1 AN i B[R] P B S J5 D) — 8 B SO v SR RS 21
Bt R2gm s
1. ZHRMITET O EZME
(D) BUR R LI E B AR MR A, B —NEE MR .
(2) B r: 52ma 2ot 2 PR U A
(3) UG AR BRI 2 AH DG N SN A4 28 25 ) BR324 1) 2 M R R A
(4) Myse: e 2800 oL 2 VFAh B AR B2 BALH], — BCR F AR LI CBOM A e “ )
PRI ) =7 T R AR -
2. RGBRMPITAET
(1) LRy #7775 (Software Architecture Analysis Method, SAAM). SAAM &Kl FEHFHE
REFBAL TR T Kazman 55 AT 1983 42 H ) —FhEDhRe i 2 )@ PE AR 73t ik, Rl %
SRS FAS RV N B ZER) T 7. SAAM. BT B N2 ) A . TR UL AR,
Hothd BT 2O ST K. sl . B R0HE. s ALY, Wil 10.2 s,

7R

(At ki o

4 | A B A

R OR SRR

v
Yy 538 Bl

EAZ MR R L

N SR R EE PR AL

K102 SAAM RISV RE
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(2) ZEFIRUET 53 #1i% (Architecture Tradeoff Analysis Method, ATAM). ATAM & —F R G148
VG T, FEAE RS R AT, SXTIERE . ATHTE . 224 AT s oo 56 5 & B P AT PR A
P G0 ATAM T RL5r R 4 DS FERTESIM B, W RUCSE . MR . 8 A
R MR S, A PEAG R 2 T DL R A N AR VAN A A O 2

AR ATAM J772:2% F 2 R B ) o 6 Jg ME kAT 20 BN e 0 HE 7 . H ATAM 7 VAl B4
REM G iR SN WERRRY, W 103 iR,

__________________________

P patami | Lo
! v L
R R
; ! Lo
C[ mskRRm | R
":'_'_'_'_'_'_'_'_'_'_'_i'_'_'_'_'_'_'_'_'_'_'_'_:'

I B
| L -
i | rmemts | |2
: v Lo
NI
R

o e EEkmor | LW
| ! i
: v L0
b obisakrr | 0B
l____________# ____________ !

| R | B

B 103 IIACH ATAM J5 35 (345 S2 BB BL R 2

1) BBt 1——#7~ (Presentation).

S FH ATAM VPl AAR REE R BIWIEERY B, R4 3 AP IR:

O ATAM:  $ii& ATAM VAl 2

OB A FEEWSA, IRIA ARG FER AT 5 B AR Al

[N

PR 11515 B .
O HETAG IR R GER M EE ] FH 1 AR AR 2R 45 P o s oK
2) B2 BT

] ATAM BORVEAE SRS 2 BirBe, 6f— L8508 i B &, 4% 3 MV IR:

O e 5 T35 W RN BRAR R G B T SR S 2R T i

@R R VE I B e R E B R E L, I E LY.

@Mk REET7 1% MR A MY, 3R AP BB R SR 7 7% . B3 4 SR
Bt: WA T i B B 1) — 7 B T 50 S — P U AR B s AU
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3) BB 3——Rk

Ok i AR FIIE Stz 55t - B Sk o IR IR 5 210 3R 45 A4 s o 2 s P A8 P A wp BT s R BB AR A 2 7 38 3k
1T

@I T B T72

4) BrBr 4—k % ATAM.

AP AR A S, RIS R AR .

IR AL TR BT B, AR 103

#* 103 IFfH 7T IERIXTEE

Il SAAM ATAM

Fi st A B oty | WU B2 9 0

SR SEHR S H A 8 RAIHTE

R TR B A Vet PR, %04 R

REIE | A5 50 SR F A

er i FLesife. 4R A A R S 7

I GROTR. IR, BRI | SRR, (bR W5
5 AL VA N e

IR | R R T IR AR, T

vy B T Ty

N N ST pe—

(3) WA ZG 43 M7k (Cost Benefit Analysis Method, CBAM) 4 A#&HIg 5t — X147 k47 3R
His— W E L Se B — 73 BC RS — SR SRS 0 S IR L6 J5g 5 ke o i I £ ) — A5 FH A i vl e 0
SRR 0T S e L2 ) PR 2KOR — T S A SRS PR S A — R A2 A PR A S Y ROT G 4848
oy M

(4) HABPHAL T

1) SAEM J7i%: A QA AE — AN 27 i LA S S R e ) — S el 72 i, SRR o &
B 12 AR A 5 R 1 o IR PRI A AR A

2) SAABNet Fi: BRI E VPl , F B2k @ p) T ge s 8, b 448 o s ek
gy e R R . PN AR B B e R, B AR N ik . SAABNet BEEHIXT R
HAELA R PrEAE A =R R .

3) SACMM J7iF: — PR AEMME N B, B ei T WL E R B E N T E R
MR GER Z [RIIEE B, ARG 2 Xt G TRl R AHALLYE

4) SASAM J7V%: GBI ) TSR S R SR A i3E AT Bl S5 AR LU A8 A i A b DAl A A SR A

5) ALRRA J7i%: B HR T SEIE RS PG 7%, (0 302 5 % B2 #E W AN 2 48 & B2 AE )

94



K8 AN AERAT K IR .

6) AHP J5i%: HEVEDHTAUE EIHE ARG &, X &P RS R BEAT A2

7) COSMIC+UML J5i%: BERANFIZRIETT I HAT S84, RS — A& COSMIC J5i%
KHEAT FEEANITAY .

10.3 4523

Lo VORI XS AR XU SRR RN 2 AT SR A PR O B B AR . B 25 Bt i
T X RGPERE A 22 = AR5 7 2% (1) BRER, “fs P iE R & 1 4,
k55 AL BRI (] /T 30 228D, TR SR S I TR) 35 5E D 1 ADBo T DA BZ A 7 /X (2) YAt

(1 A, & S B. JEX&: C. BT D. BT
(2) A. A& A B. dEXU C. N D. U

FRAT: RS IEANAZLE W B A BT SR, AT RE S SRR R 3R RS 5 U ARG, 2 R4
R T s BRI — N AR s U SR R AN R R M IR, R 2 AN R
JE MR ST o AR BB S, TR oAl 25 Kt g it 7 SR RGN e R 2 A PR A R
Wi 0 B AR, BV P SR RS 1A, S AR (RN T 30 28, JUPKEIE SR
Wi 2R (8] 152 78 9 1 DB o] DA 2 17 X R XU B

ZZ: D B

2. TE VRN B A A AR DAL D T R B, BT B ] R

[IRBA Y 35 o735 25 A R L4 H AT IEZEAE F TE LR 5 R G0, LR W LI R4 3
PR B RN 22 A o A RGBT TE TR SR HT I BE Al b, 43t TR o) RGBT, A
RN LB T B B BT VT A 2180, 2 R P 3R B RR SR . B3R IRl i) OB T
P SRV T R WS N 512800 T

(a) TEIEWHENENT, RGEWALE 0.5 Fb PRI H P28 515 K

(b) F P (A5 F R S AS 2 ZRARAIE 99.999% [ 22 4=k

() RGFLJGH P BERE DAL 8 NTFAFo

(d) MERMG, REHTEL 2 8N R RIS & H RS

(e) TEmERBIEN T, P RESAHERE RGELATLE 10 B 58K AT ThRE .

(D RGEAKHFHINHEEE, XeRERAaM 24, HENSFEKRRMTERR.

(g) KFAE 5y 1 R AL BB [7] F B2 RoKs 500 28 G50 A5 S D RN 38 5 A B AR 1501

(h) TELE 30 N H PN RGEANIN A w8 S 1) 5 55 b 3 o ) 44

) BUA MRS AR 588 =7 PP & BE, URR T E RS G,
KRR 2 FECATE LB, R E M A E .

() FEuh B fg, TREAE 3 B0 P a1 SR E n) B A5 b R

(k) F S B R AL URIE 99.999% 1] H .
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(D ARG EX Web Fr Il KMEHATEEL B TAELAHE 4 NeH WK

(m) ARG E NG AR At sk O, JFSCRFiE R i .

CiE)RE 1] ESRITARE T, B RSO (Utility Tree) JEXT 2 4t &g 1 24T VU A1
WGP EE TR, HaHadriaERErE, BEATES (D, Q) ZAL; RS THd
1 (a) ~ (m), A (3) ~ (6) FHEAL, THIZRFMAN

(a)
@D

3

(b)
LA
6

ER: RIS, BUERIEAHR (Utility Tree) J&X R 405 & J& PE#EAT IR AL e
FAF R EE TR, OO EESEMERE. nEsttE. TRPE 24 4 AN J7 T

ws ER
(D TERE
2 At
(3) (e)
4 (4D
(5) e
(6) §9)

Cis)RE 2] fE SRR PP R, 75 B IR AR 0 R G RO SRR JUE « BB R AL o, JFaEAT & 3
HIZRF PR . 15 ] 300 5 LA I SC 745 Y R G280 XU« BB RO RIS sl 15 3G, IR VBT () ~
(m) skt 1 AN R GEME XU . BB s AL A ot 2 IR

BR: RGNS AR SRR B AR R L A7 AE 1)) SRR TR SR HY R K B R BB
TR E R wYE, e RGANEI BT KR BTS2 A R ERYE, FExt
ZA R JE IR U BUR A RGRYE . RIS R ar A RR T, (D IR RGN
R (g) FIRFRBUR R () IR AR BUE R
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11.0 #1555 0Hr

F 11 DB 2B R S RA . AL B T RN FAR. AN
FAMNE TR 4298, ARIEAE LSBT FHH AR L A LR T (KF) ey Az, 445
B4R 5 SRR T HM, FREATR Y RBFRRR, KA siR 52 AL REFR(H E 2~
3%%ﬁx&éﬁ&&°$lﬁkﬁ%%%ﬁnjﬁﬁc

B 111 AN RN R

[ S/ thiL: ]

AT 5 A e Byt — M R BT E AR 09 ERAGAT, REARAT EHRA R REF. REZ



211 /e

89 F BRI R A B AT T s ] F X RS RO ST L 2 A E A A
AR, AEEBOLEHMAL, S0MAFAM, AIREGAAIT KT 0GB LEHK,

111 BRIl S A A

[EaLAiRs]

1 SRPFT ey L

AF AT SRR AR TE RS TR P, RAEAS S RGER AR . 2R & R A R G E
FIREL, MR EEREERE: REMNET RSB O .

2. BT B

AR T SEME R AE AT 264 . TERUERTIRA . REMEANAR . R S5 A8 S=A m)
ik, wE 1.2 fios.

K112 TS e E A

3. T4 B AT

BT S R P BT AR B b R R R OB EE . T DA T AR B P R Ak A
L 3 P SR A O

4. THEHMRHELL B #

AT FEPEIBR A S

(1) B2 RT B p ok AP A i

(2) A RSB FEHLR G R BH I LB 5

(3) HALLEAE AT SEVER AR, B0 T SRR AR AN L

(4) B P] S 1) R 2 3 A1 9 P B K
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(5) RGO AT HIUHIE SR, A 735 B A4 2 A2 00 R 1 2 48 K
FIEEPEICH) B A0 11.3 Fis

Bl 113 ATEEEI H
5. 7L SR G kL 5T $E kX
(D TSRS N T PPN B R G R T SEVE s FR s, geit wlie. il
PP R — RN T BO A 2R S8 St ) — it ik
(2) PSRRI PEI AR 1RO S VE Bl SR & KA B, 2 SR AE T4 P
R, R S — A

11.2  ERPF ] Sl

[EaLAiRs]

(D MR SEVE R R R4 ISITHEE . BB, A0 a5 . BRI R T i
FFF RIS AR AT SN

(2) FRAFATEE AR R (O 2H AR, W] 11.4 B

K114 ATEEPERR A A AR A
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11 &t

(3) BT EBINE A ATk, KRR, AN GR, WEEE K. BEEH D
Bry A2 PATEAR T AR RS . B/RW AR DU #r

11.3  SkfEnl STk Al

[EAEEIR =]
AP B AP B, Wi 115 P

K115 AR AT EEPE A B A i B

114 RIS

[EatiFEIRR]

BAFATSEME B BORA . AR BOTEOR . R EOR . BRI R RAERCEAR.

(1) FHRIHEOR: RS NRAFE Pt JToaRirs

D E Bt AR REH oT, JEE KRR P A R R Bk

2) NATER il 2 MR RIRRAS, AR F R4 26 A FAIAR [ fa A R ER R 45 R
AT 2B R, B 1 B AR A B R B G R R K A 55

3) JUARM: BB RGN, Wit MRS A FSE A RSB 507
IR AR Gy, A I BRI AT A U AR A 0 i AT R ik

(2) KaftHAR.

D) B EARAE T A EARRICRER, HRAGE A s, FZEA T T,

2) RAFEORAE BB AN G BERS . SEElr e, AR PSR

(3) PHRE Rt

BRAR S A P BT RBAR R AE CRAIE SE IR (R Dhse Rkt b, fIAC PR 284 A RE ARG | 14K
PP PRI R IR SR A TStk
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(4) RGMEHAR: WL NG BARRRSS SRR o

1) LR .

o KM “LBk” THERIEERFSHH RERIILR

o RIEM G MRS AR I TAE T A AR AR (— S TR, —GJE#H) MHLELAB R (N
BT MSL N, HONE &) BHLCER (B & RIS AHRIRAE, BAEE).

2) MRS EREREOR.

EERE N AT RO 55 200 I P A R R A LI, 4 0 U S5 A R A R, X 65 R 55 2RI AT Y

JS2 PR 73— 5 iR 55 A E B

11.5  Fkpbn] SEpmst

[ EAEFIR =]

1. BRAFT 4 M) iR A

AT S S ATEEE H AR E . ST R A A M v Th s st
R R,

2. BXRMEATRH G

AT AE AT A, TR, WA N 2

3. BT SR A )R i

D32 FH 5] 22 R S5 W S o R0 R A 0, 00 2 00 e 2 2 (0 R e A A F I e, L4 i P
11.6 Fiome BRG], EHx & hREsRr e Thas, 40'S B SRS »

NN

B 116 s 1 A 2 R
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4. FRAFST S MK 4G 526

FH IR B] 52 SRR AT T SEPEEHR 0 4 28 RN [RIHHE | < A (R] BRI [E] B0 o 40 4L ] P4 1) 2%
R 43 2HI T ) SR AR SR A

MAe 5% 5 AR & AL 11.7 s .

BL7 s T 55 ) 2Lk

11.6 RSPV

[ EAtEniRs)

1. BRAFT i

PP Aot R0 T A T 5 e R

(1) EFE AT SE AR A,

(2) WBE T SE P H A

(3) AJFEVEVPAL AT .

2. ATt AE T e HARA

AU BL R L7 T 45 T SE PR AR AL .

(1) BRI IE FPE.

(2) TmEE 5.

(3) A5 A AR A 75 2 TSRV IO VPN 75 K
(4) HSERIAE FH o fei vk

3. TEMHBEGIKE
BB TAT 05

(1) KA RE S Aff o m] S PR A

(2) BHRUCEE TR A BRI TR

11 &t
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(3) EARIREHE 1) 70 BT R 3

(4) RAFIHBEARFB (BIRERAR) KBRS

4. BRAET MG IRAE Ao TR

CU) B AT S8 (0 Vit R TR P P02 PP R A 28 430 1 R 5 PR 50 AR 0000 Sk — B[] (1 )
VKT

(2) B TS R PP A RO S0 DA A mf SE MRS B A0 o 2, DAAR SO 1) PRI 43 AT R AR
PEBUE 73 T H AR S ot

11.7 #:2)8

1. SRR RO AR ZEE EHEBIUANER.: IR O LA 7 .
A. K AE B B. A4 R C. PEgeM D. Tjaedlix

BRAT: XA TSR R A BRI

KA GO REE HEE 4 DR RN R RGeS . Sl A ab 27 .

EE. A

2. C ) ATV Active/Standby 7738, Active AR 55 #34b T TAEIRAS, Standby AR %5 %54k

TR HERORES ) IR 3 B 48 2 R 258 RN AR & 802 6 IR 55 38 5 N, DRIE R 1 B 5] 25

A WL B. XHLH.% C. BHLAL D. fks5asdeit

BRAT: XA AT SE P A A BRI B A

—GRFE /AT TERSES, A—aTREERSE, AP,

ER: A
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1 2

AR I AL e 3

120 #HEABr

%12 B DR RN G R AR  A FIRE, B A AA . SRR A RN A R
PR, BT KA 3k A G064 RAVFICE ) 5 7 @B AT 5475 .

AN A B E T 4R, RIEAELS E T FAHEAR S A LR TAE (KT ) FiKeh h
M, HEe 4R 8 SRR THM, FREANZKY . BBEFARN, A4t 2 A LRk
B (AE3~50) THFEOAA (255 ), #XLAHFA. KPR BB 12.1 Fix.

B 121 AN RTREER

[ St ]

A TARIRAFREE HIRBE TAAH R P E R, B RMAGTEIT, TEFER R A Y



EXEE, FRXRFPREZEVSTALZ LA E ARDHAR, ZRT B FR 858, £
25 BE G ABLEN.

121 BRI EAERE LK &

[EAEEIR =]

1. FiH &M

(1) PREEEAE R G H % 2 UF RO

(2) HRERTAM RGN BR R IR ML, PRI RAE A B A .

(3) PREHAE R G AL ) — B EAIE AR, BN RS .

2. FEAAE LK A

BAT R OFRENE . AR ZRER, S AL R B SGEAL  SE B AZR
IS AB AR -

12.2 i I RERH AU b R

[ EaEniRa]

1. st &g/

X BEA BT BN ASAT A= AL 52 A I8 AL AL 35 Add Object (AO) Al Delete Object (DO).

(1) AO ZAERGET LR INHT 0 GORSLHUIEF T I TRE, BT R A X R FA TR s AL
DASE N 2R AL R PRI A

(2) DO RAERGHEBRIENIA MG, BTG IR R R H T Re K IS & A%
JE RIS A A A

2. HEEN

W EHAL ARG Add Message (AM). Delete Message (DM). Swap Message Order (SMO).
Overturn Message (OM). Change Message Module (CMM).

(1) AM: U — 5B ITH S, P2 A AE XS R TR 5 08 N (058 AT A I

(2) DM: MHBRZHTH — 208, PP AT B BRI A HAT I IR .

(3) SMO: ZZHep 258 BRI TRIFE , A AL AR 75 B A AN A AT U Z 1A Ik

(4) OM: SETH B RAER R 5RO R, KAEAETEB U HAT A FIH% .

(5) CMM: VH B AR BRI B, R AEAE 5 ZAB RN S EAT A B I

3. A& EEA

46 R Witk 4E Add Fragment (AF). Delete Fragment (DF). Fragment Type Change
(FTC). Fragment Condition Change (FCC).

(1) AF: fERJUREE BRI E S B, RAAE T EHG A H i H R .
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(2) DF: MBRFEAIAEE B RAAE T BER R 0 B hlR I .

(3) FTC: BUAREG N BUNEL, KA T SR Bz hlmn .

(4) FCC: B E G R BN AT ISR, KA SR R fIR AT 26 A
4. #RIF

)AL FE Add Constraint (AC). Delete Constraint (DC).

(1) AC: EARBIFMAREE, FAW AT T2 52 B i £ 2K
(2) DC: HEBRFFAREE, KA KRR LA DI I 5%

12.3 BRI )T R 5y

[ &R =]
=Rl A R (P A T A 2, i 12.2 s

K122 B iE T sk

1. BRI R IEACE 2

(1) Bt KRR RS MBI 5 2 M AR 2 3 T

(2) IBATHIEAMN: RAEEPITZHT. FWIFZ 5.

(3) HRGIBATHEM: R AR R R 2 200 2 I

(4) IBATHHEA: RAELEIZAT I A BEI 2 2R o

2. RUERMFBERE

(D) FABEATR: BOHIHEA TR BATATEA T K.

(2) BB —BOI R R PR AR — 75 SR AR S A~ A TR~ R E A —~ RGN
(3) AT T AR AR

1) 5l ge4r A o i 28 ) s AL E : AMD (Add Module Dependence )« RMD (Remove Module

12 &t
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Dependence ). AMI (Add Module Interface )« RMI (Remove Module Inferface). AM (Add Module).
RM (Remove Module). SM (Split Module). AGM (Aggregate Modules).

2) HuJEEEA S SR AL B E: AMS (Add Message)» RMS (Remove Message). AO (Add
Object)~ RO (Remove Object)+ AF (Add Fragment). RF (Remove Fragment). CF (Change Fragment)-
AU (Add Use Case). RU (Remove Use Case). AA (Add Actor). RA (Remove Actor).

3. BHRMFHEERNL

(1) ZhABWALTE R : AT N EPATIT S BEIE RGO BAERGIME R KA AT BEAT
HERLE
(2) BhEBACHIZER.
D BB R LHENSVE EEhSTE. Rshatt.
2) FhAWAM NS BYESA . AT AN . KA AL .
(3) FIEHAIEH (DSA).

1) H£ T DSA SN AL 1R A R B2 A8 47 I8 Z1 K 28 2540 AH OG5 51K eS8 mT ISR A A+ 3K )
ARG H S B

2) DSA RET: HETATAMMN n-ADL. HeT S LA 1 Pilar. 5T M4 1K) LIME.

3) DSA AT H: IR ALH] BT MR BT oA FIHSMB R R &R E
A

(4) ENASRA LM B S5l ——PKUAS: GFEA#R RS AR TEMBAZ 4 B,
(5) FhEHGE.

D ZhEHEEERN: TR om0 /i ds a2 s R,

2) Bl ATEA. RTECE S AR .
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I E+ AR, Horh, dap/ HERERA LT 3 8. O &I RERAT 4t @iFK
R, W BEAE; O nEdE w4tk .
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15.4 & /iR 55 4 % SR 2K

2) ZJZ B/S: 48 =2 L R4k, a2 Web I #5+Web R 55 #s+ b 8] 48/ 8 2+ 500 FE

(4) MR E-$2H]2% (Model-View-Controller, MVC). TE J2EE 22, al/2&: Web W

WA (View) + Web JIRZ5#% (Controller tA] DL b rh B4/ R H 2RO +Hdl e, o8 T
JAATIRIE PRGOS MV — B T Web 545, BUPRME TN A .

3. @EIRSZRM (SOA)

7 SOA RS IRk & /2 8 RESR it — 2B AR DI RE IS N R o XA R G oA — )2
M55, #OEBAREIER TAE. fEstiEkAr, ZESHL SOA v DUE B Wys B A k. 28 5w B 5 A ) 4
K. SOA [N A A S . AT IR Web Service, BN ELIBE RN R FH 2 18] A DA B ) %o
TP Ty Re s R R RS, ARV B B R R A (Remote Procedure
Call, RPC) XFERIHAf: LR T IR SS o TH M R 55 S840 F 2L BoA et RGN RN RG 5
G BRI AE AR,

4. &R & (ESB) /43§ 4 (EDB)

AV A R AL R B 5 B A e A JLiEIE, BA W R RHE:

o EEWM RS, TEIRMIRSRIEIIREA MRS IEM .

o IZMEPMOH BT HEIE . 1R, BIE RS K.

o FUEETHE PN, HEhEM. CORBAMOP MllF k.
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(N S S
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AR AV 2 Fi b 55 FIR] L R %, BOMHE Bk . A B B AIRE 2R, M5 B ik
e BEMEE . BEREE . RGP SR BT S U A
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1. TOGAF £MIER

TOGAF 2 [H pr#l g 202X The Open Group (TOG) HI3T I\ 22 ¥ brERESE . TOGAF H A
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(1) R R SA, B A BLHR TR .

(2D SEPLAT U 7E R 4R

(3) B IR M IEER 2 AH 5% 5 I A BARR 53 0 i A FH P 3 A8 FAR R A 15 5

(4) WM “BiE” BV EHRRTE.

TOGAF %0 AR HABEM, D9 B3Rk 7= i AR A N BAESE, N R ST RIS e 451
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TR, NSRS, JeRRe JIHESE .

2. RMIFFL Tk

BRRIFF R 51 (Architecture Development Method, ADM) H— 28 4% [IF 48 k) 45135k 1) 42 4) FF % DIt
P THEA S — N 2 A BT . XS B Tilss . FoRE . s, 4. FER
RGN FREEM . WL AT 5 MR, SEiivE . SE AR s B

3. FRMAAREEX

EREAEEE 4 NN : BEMSAER. FEMEA. #h2srHE. SHRRERE.

SRMER 6 MER: FFRFMGEERE. B@REFEEME., HEHEEHEANA, KRER
FARF N B EEEMAA S BT 5EEE EALBUE.

BHEEBMUEIET 7 E: JREEYE. HEDATE. GEERTFE. GBEKMTE.
WRTIEFE. AR rE. RIBETE.
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5 R B P AR

(1) HH T R o SOV SR AR R A4 o 5

(2) UFE T AR o SRV i 31 By 0 P2 2 BN AR A PRI L S

4. Az BAGIEIRA G B

ERERAMEEAS N REMR. KRGS, RARIE. REEHE. RGISTMGET
JUABY B

5. 38 TAREARILR] 77 ik

ERSK MW s Tb prpr e i

(1) FREERIhKR L (Critical Success Factors, CSF). J<8 % Ih K 25 48 12 X AV i i T
KEAEHMIH . CSF B2 Ak A3 L D OB R 28, SR T B 560X S0 OGP 35K
WE RGN R, FHFREAT R

(2) fGms H bR (Strategy Set Transformation, SST). SST St T & AR, 1 H.
G THRIXM IR R, RIEHACNE B RS BRI S5 7.

(3) ARG (Business System Planning, BSP). BSP ifiid H i F iR A R4 HFx.
A BRI, SR E AR AT A, B NI BT E B R .

15.6 Zi>)8

1. AEE BTSRRI TER T, ¢ ) Rl o Hrk b S Ml ISR, R
Ja i SR I S S B R BRI E RGTII 7oK, IR EEAT R
AL R HARERFEAL I B. KEEIIN R
C. Ml RGME D. FE AL LI
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E=R: C
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4. MRS EL (ESB) &AMk H IRME BACHe i A Sd@iE, 1 R e RHE .

BER: RS SN MG A AEE, BA W T RHE:
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EFEEREE A KK,
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1. &3
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R EAEH . 18 2o 1 BB DL AGX B U A R B 2 IR R a5 K BTt & — Bl LY
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R, BT RO Pk R RS, IR O RO AR JE T L JE IR A R A )
— R Rz, RN R ESAHARE SR A R R O, R vraEE AN E R 7SS0, X Rh7
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2. BRS04,

KAWL 23 R IE (BRCNERE) FHE (BFOLEE). inE (EFCO8FEA

) A¥EZE, Wk 16.2 frax.
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WARE S WA A MRS, WSS A M. EEMYEY . BRI R G2 — A 15
HIIEF B3R, AR BB B S DL R AL

1) B NTE /KB AT (Architecture Sinkhole Anti-patter): i >R & stz il JLAE,
2 BB A AT 525, ScE i 7RIk, tan—% Java EE #l7, W5%2%H
FEHER BRI TRABRNED, KGEREH 252,

2) SRR Rk N AR K .

162 FBURRER L

’7 16 Bt

[ EAEFIR =]

1. MVC (Model-View-Controller ) #£=X,

MVC & — Pt i, MVC 8RN 3., B REie e, mh, B
R AT 5, TR T ihilde . A, MK 3 MZ O, Hod

(D #=i#i#s (Controller): #5ZFH P BIHIN, F 1 BB K] 22 52 O I 75K .

(2) B (ModeD): S HFEF I FAEI S, Rl 55 Bdi Ak 55245 .

(3) MK (View): H P E RIS Z AR A .

=FHWMERRWE 16.3 Fion.

K 163 MVC =FWExRE

i MVC #EXCREETFRIUZ, AT LR B s
(D RTFZMHEP MY .

(2) GT4Ed.

(3) Gy THI gD Re s K F - S
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(4) SIS BT AR st RIS
2. MVP (Model-View-Presenter ) A2,
1E MVP 3 Model #ALEHE, View f1 572 7~, Controller/Presenter /157 2 & HIALFE . MVP
AMUALEE G T View F1 Model Z [, iLik— K T Presenter Xf View HKHi. MVP ¥ it#

XAk 16.4 Fivm -
2:action s @

A . 3:updates the model
notification
v (use View as a

5:notification qf change’ s store)

M d 1 h: /
paet ¢ dnges 4:gets updated
data
QD 1: makes action
)\ View 6:rendering

7:rendered output

Kl 164 MVP ¥t

fH MVP BRI THRIZ, T UUA LR AR A5
(1) B SEEA5 8, Al LME S B A s i
(2) FTB WA B R AAETE— A7 ——Presenter PN, DRI AT DATE iy 5ot 4 FAR Y,
(3) AJLLKE—A> Presenter FI T Z ALK, AT L Presenter [i8%. KL EIMAZ
2 LU Y ) AR A
(4) WHACIZ IR TIAE Presenter H1, st v] LA BS - 2 DR MNAIX 2838 45 CHR TR .

3. MVVM ( Model-View-View Model ) 42X,

MVVM A MVC. MVP 2L, T2 H BN 1 SEBALEAIR AL 70 8. AFIFZ MVVM i,
View 5 Model 152 F@EIT ViewModel K523, /2 View Fl Model AREEELRE, P& @S R b
81T ViewModel K523, ViewModel & MVVM [F#%0y, 1@id DataBinding 558 View 5 Model 2 [H] ]
WRE, HABOFEEIRIRES O, BaRghe LR E# . MVVM s &l 16.5 fios.

MM 5L
(View)
DOM =4 M Wy
DataBinding
WL DOM {7 BN g u
(ViewModel) (Model) >
DataBinding E

K 16.5 MVVM Hiffikitsizt
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[EaEiR A ]

1. b 53847 E4nttak it

V2538 58 S A 4y e IR SE IR AN 4y e VR T SO 5 1838 200, 58 SOl 552 4R 4 A
WIS TV BEA RGIBAT L 0 o T H AR HOR TS5 I AR A, M — k5%
BARALE, I HBA @ 4 L2 AR U5 M X R (Data Access Object, DAO) ZHA4FAF Ay A,
T S IR ARt 5 50 0 2538 45 i 55

2. W £3E 4 E T AR R

TAERE S (Workflow Management Coalition, WFMC) ¥ TAERE X h: NSRRI 4
FEGE > B, R R, SO 5 B U SR IR — E R BRI, SILAH 2 R % 1R R
W TAECLE BN S AR H bR . TAERS B WE 16.6 Fix.
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WSS RAE LN T KRG LM A 2, 2L RGN RERIAZ QA RAEHIER, TR
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1) Domain Model F&{X A A 5k 55 41 56 (4 Ja 1k R 40U 20 255

2) Service 2NV F5IE RESLILAI AL RHR 73, RN AR AN R ZhRE BT, JEI AR IR EE AR 55 2 (8] 5E
SR DRI RZ R R K .

3) Control A 55 4% il 8%, MR RIS [F S5 2 18] D46t 2 de e e SR SE B o

16.4 EisvimZseit

[EaEFIRSA]
1. 337 P X
BHEUT R AE S B, oAl BT, Data Access Object. Data Transfer Object. 252k%(
Pl X4/ KRBT (Object/Relation Mapping) .
(1D L Vi fEMRTTR. Uiinl b H— s R, s, A8 R =
B IXAMEE AW S & M EBIRRET A .
(2) Data Access Object: DAO s&hnifE JI2EE Wit s, &XFh 77 20K K ZEAR i e S & 2
A5 Z A BT — N DAO SEHLEH 27— DAO TJ K. —/ DAO #H. — MLl T
DAO # O EARZE . B EHx 5o
(3) Data Transfer Object: DTO J& T EIB it 4l —. DTO & —4HXf Ruli5 8%, 2Lk
AN [R) PR R B PO 265 1) 30 T R A B R
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BB, SiA TR E R MG RN SQL 1HAHTACHE, R BB B AEX G — 45 /ERI 7 . Hibernate
/N IIReTRK, T LA R g AT 2 B R 2L 5 X R O/R BRI J7 %€ . Hibernate #EZ)) 1 2
WIE Java XPGUERL, T B RZ HE 25 B R AT R K o
4. XML Schema
XML Schema HI>KHifiid XML SRS EIEE5 0. NAFIBRS], S35 m 8284y,
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5. FHamikat

FHE LA M ISOMEC Frifll 1 ACID JRN . ACID & i 71 (Atomicity) — 1%
(Consistency) F# & (Isolation) FlFFAME (Durability) HI%HS . 255K R TR~ 5T
T (AR ART 2R IO 5 B0 25 T AU AT AT RS 20 R . — BUME R R S S5 AT R, BT B iR 5%
S (B8 S A2 IR B 55 AT AT RPIRAS B B MR R R AE S S AT I R o Bl s o, AR5
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AT Java EE P& EHEFR— MR, MVC BE e — R s bF . iR
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(7) BEgRFERiadt 5. 48 Hoag RFakis it ge
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TH, FrLAEREZE

o ETIHENRL—FM (BASE): fERHMEM —ZMEAHM RN T, N 1B =%,
BASE f2H Rl @ AT H (BA) MiEm&A—3tE (B), B2 8d rIHCRE BRIk
A (S), RMUFescBMERE, FrLlixR Rgum s &R mpteae. HIERH T MHMR A,
RN A — SRR 2 T %, FECERMEAR.

® TCC#x: KH Try-Confirm-Cancel - Btibis, F5-ME M4, ma, HFERMAR
TREY S5 BRI — B B, B DI SR NP8, T R 4 S5 AR =

® SAGA #R=: BN IERIF S AN N —MMEFE S, HIERFESZSPAT R, WP ATHMEHR
ST IR . i AT R YES AR 151 o

o JFJETIH SEATA (1) AT 3K &6 TCC L i) P R R4 2RI HESE, I HHUH
TATE PTUAARE m R ARSI kK TAREE, HT LA ST R AR, BfFEE L%
18 F 3 S PR il o

(6) TIALINZERE: W ML 22 F L4 Logging. Tracing. Metrics, ' Logging #EAtEZ AN )
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EREE, 11 INFO/ DEBUG/WARNING/ERROR ; Tracing W& — AN 3R MR 3 31 ) s i 15 0] H 5 58
G, TERCEEE I BERE ER IR s Metrics WX RGP Z A ERE &, QR FER. 7TH
B, AR,

(7)) HAIRBhLER . FHAIKE488) (Event Driven Architecture, EDA) F&— i S FH/4H 44 (8] )
SRS TG TG R RS I . B AR E A MG FAR R A B
5i1F4r % (Command Query Responsibility Segregation, CQRS) X AR 55-IR 2575 52 M ) iy 2 FH 254
RAHE, TN RS IR A B 50 ) 238 A A58 [5)25 J8 F i APT $2 1145 .

5. HA R JRAERMBEAEN

BRI i 75 EAR SR AN R L 55 I sk AN F B 77 X W = S5 AR s U

(1D BRI EARNH: SRZRREE, SRS, TTEMBIUL RGN, BRI =
VEHR, ARTESM AN RIS (4 T g FE AN R A I ) SR LA R, — SRR R S O
AR HEAR N, BRI I BE BRI AN B X IA BT A B A A

(2) BARRNF “REYR” NTURSS: BATIERE A RIS ED BT RS R v
Ja MRS5S 2 AR S s o e o A R, B 1 R .

(3) BR= BHIMGRE IR SS . AT STERE BT, A TAEERR, W3 7 AT &
D%

17.2 =AM EAR

[ &R =]

I ZHEHEA

BAAF AR HEAC TSR ., EoR N R IL B A OB T B R A, T OIS 4, RS
FEZIAEERR G, FEAF TR PR . ATEEHEAT . A IE R HA B R BN ] 17.2
B

| app | | app |

[ app | | app || app | | app | | Bin/Library |

| Bin/Library || Bin/Library | | Container |

| Operating System || Operating Systen | | Container Runtime|

[app| [app| | apP| | Virtual Machine || Virtual Machine | | Virtual Machine |
| Operating Systen] | Operating System | | Operating Systen |
| HardVare | | HardWare | | HardWare |

FE AR RE R A E

B 17.2 . L. 2 as il B iU AL
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2. BEHRIIA

BRI RIAE.. NAHSESEE, AR, RS KIS fEddh. svhgE.
FEIN APL. Ao YRS . RS M.

3. MRS

O 25 15 2ORE I i AR B TR I o AR B I 2 A T N, AT R ST —H T T RE . XL
TR “WRS”7, A “WRS” FLFETER T — AN B L AH 2 45 58 81 5 A 2R 55 14
Fo IXECTAIR S AER AL, GBS R A . MR S E R, R A IE AR . ORGSR T
AR

(1) RS AELIR IR S B D RELE MY 55 e 73 b R AH BB

(2) WSS SRS 2 MM KR EEERI SRS ARG, AT R IEFI AT 28
BB SS R A ] 56 R o TR BRI 2RSS A KA /4R 45 5, HOBIRSS A IR SS
B fEANEFIRAMATEE T, fe% BB A RIS A AR, PIS B R IRSS A R AR
AT LA RS B

(3) WS S5HIEEZHRNR AR RAEEIE 7S (Data Storage Segregation, DSS)
SR, 0T EE 1 U 1] 8 2508 I A T B B A IR 25 R AR ) APT R[] o

(4 ZF/MA FRIRIRS AL mRUsdEENRG, WEAR Fsidi4a 3310 CI/CD
K ZIH X TR B URR, TR AR ESCRFIE SR S22 AR R A Slg, DL & hlk 55
RATKREERTRK .

4. RIS BHA

TR S5 ER AR B R R

(D BHEEMIERS —& P RG2S RS ENAH, BAER R FfIEEER
BT HRE ARSI K B84, 24, = A% TE,

(2) HHME—44 2 BaaS (Jauis R5) APl MRE 1, Be ¥ = LA EERN
M .

(3) ARG —— ik 7 IR0 TR PE AT AT 25 =R

(4) F R TE 9 —— ARV IS BACH RO AIK, o2 IR B B 5 A 9

ToMRS BB B A PRI A AR SRR R RRe. HURIKED. 73k
BT I e N e o e

5. BR% M4 (Service Mesh )

55 WA B LE R A LA IR 55 TR) e B« 2 4 it s 2 o A m] UL 4538 FH Th e T DO 6 Rl
i, SEELRA S G AR R R . B 17.3 R 7RSS A I A A0y . IS A RS B 1Y
FEIE R, A4 RS IREREGR, RHERSS A e BIIRSS B HIIRSS KB 5 WT. PRI SR HemE
T 1% L8 SRR (1) S 4% R AE 3581 °F [l (Control Plane) FECE .

A5 PR I E B R Istion Linkerd. Consul.
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Pilot

17.3  Fs5 WA 1 4 R 20K

17.3 %28

1. =BT T BRSNS Bl Abalb B T RERS SEAF WAl 2 i AL S, Rl =it
FHBARLA . mitEE NS ARI SR ¢ ).
A. 3T DevSecOps M FIF AR, M55 DIRETT A M MBHE, $RTHEAHESE, A HAK
B. AR AR SR AT LLFRAS 5 K A AT e 4 A vy T R
C. Ban et R ZemsMuieaMae s, Rt NHEs e elE,

Ak 55 % 4B AT
D. AV I RN 3 RRSEME 55 AR A 3 B TF 5 AR 55 DI REWT LASE e &4 Tdn = R AR 20
e R AR R

FRAT: R A S B AR 2 B o B AR S5 A B 0 REAT S KA BRI, T Lk 25 B 25 1
M RAA ROR AR DI RERRIE stk BIvE. 2e4x. WOMIME . KEESS), (EVERE A AED)
RERFIE -
EBEE: D
2. PHIRT mRA RN R R, SRmg ¢ ).
AL RSSACEI SR SR I A SR
B. AR B AR A s e R N
C. ZASAEJEM 42 1R 5 5 )
D. B35Skt SR
FRRAT + 2 11 o 2 SR U T P o BT SN, e SRS T 224N T T3 D BU A T P — g B 1
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If. BRI JF N
BER: C
3. RTHURSHIE, BREZ ¢ .
AL UGS R i i FRAAR N R A Ra R A B2 AN TR, BT R 5T — 4T ThRE
B. RS HIXTAMASL, @IS AR MRS E R, e IR R
C. WIS 58 LM N QR & SO RS IR IR ST M L G, EEM
TR S5 R RT A BAE RAT 5 EAE Aa PRIR 55 ) ) SR 3R
D. SRS HETIR: SRS HREAN RS, MEOR EEHER S B3 CU/CD fi/KE
WX TERFCRIVRR, JRAERX AR BSOS, S22 55 [F) R AT SRR
FRAT : AR5 R AP IR S5 IR RA 5 s, 3 B AGIUIR 55 (0 AT A LA AT AT 52 TP A IR 55 1D ) 5
R, RETWIRS Z B RIRE R K R o IEFARIIN R LI s X5 T IR 5 (00 RA AT 50808 1 17 1) 3 2 it
AT SR APT K5 -
ER: C
4. MRS HBARRRE R — REFTRERTERS: B0 AR EGE S ENA], TTHE
BTG SE B R T RS a5 At i) ¢ ) Ak,
AL TR KL A S AT
B. k. a4k, %4, malH
C. Plpadv. MEAMEH. BIERG L. Bk
D. TP, PEREI . M. BESgit
FRAT: TCIRSS AR BOR AR st R
SR ERS: B AR ER SRS RN, TARER B . 57 H S TR 55
SRR BOE R IT R L a4k, A, ] AR AR
MM 4562 BaaS APIIAET), REWSSCIE = b EESERIAG R .
H e G L I A0 SR AR A AT A A
T AR A R, TEATy IR BB R A 2
ZEX: B
5. BAVENPRE AT BT, BRI A O HT 6, AR ¢ ) BRI, 1R
AFETHREIABE R POE 7] SE AT
A. B. #ER G C. mf D. W%
AT ERSHTIT, NAREFEIOERIE RGN ENRERREE . L. AAE R .
HHI B, C. D MUEARIRME, EI A EEY).
Kz, A

SR
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Wi T Al 55 348 U T B 5 5 e

18.0 wHiE UM

%18 I E2F ) BERERAXITES S ZEK, REFRXAN, K HpRELT A LR
MA (A& 2~59) FEOH (25 %), MASBETFFEOTEALN, RBEAELET
SR B 35 R FAs (KR ) ik o8 th A, BEA IR E AR S SRR T LR A,
BEEREFE AR IR,

A B 4r iR R A e B 18.1 AT,

B 181 AN FIREE



18 Bt

[ Seie/hvgi - ]

8 @) IR 4094k % 454 (Service-Oriented Architecture, SOA) F, JRE&MEAR T #E4d, 2
18Rt INRAE R AL R, Blde, E—AKRED LA, THRAEREGF. ATHERTEFE AN
R, EFEESOAE, HARAA TREAL GRS, MEAGEATLEHGERAT, LA
AW AT BA R AR SALIR 9IRS, AR AWM 5 AR %) T 24 0 ST A A — MRS

18.1 SOA A2

[ EaEniRa]

(1) SOA & Lo WHAFFEARJFEIE L, "L SOA & — AN, e R R
AR T RE TG (IR IRSS ) i X L il 5% 2 [8] 8 SR A I A 320 B Stk . 2 &k Hh AL
177 RFEAT € W, B ROZMSL T SEHUR S BT & 5 /E RGBT T o IX 1546 AL &5 il
PR RS RIS ] DL— g —AE A i o7 AT 2 .

(2) WHRAEEWSHREMITIES (Business Process Execution Language, BPEL). M 45iiFE
Fefi N T SEIIEMOLSS B AT T EAT AR B — R AIBE. I BPEL, H Pl LLEEHE . i
HEAE I Web k55 B b T SZ 80 9] IR 55 B4R R 4544 . BPEL EHU%?%AEJ'@E’J Web
Services, FFILA ] Web Services 4 M8 Z K b 55 FE BE 38 BN — /N HT Web Services, fEIX
fii b, TR NI FE RAMEA Service —FEH] Service.

18.2 SOA M%JEHY

(%ﬁﬂ%ﬂiﬂ,ﬁ\l
. REiEAZ
(1) HiZFRYBL: XRT 2 XML, RVFHSUE SOCR e s, Sk ARl
I %?i&ﬁﬁc?ﬁ% %JLETH&&‘Z.[EH AL 55 N 8800 5 Hte ) s AN 54
FTEA faT BT R 7 [ B3 (Simple Object Access Protocol,
SOAP). Web Hﬁ%?ﬁﬁiﬁ = (Web Services Description Language, WSDL) Azl Ff Al 55 & BRI 4E i
P38 (Universal Description, Discovery and Integration, UDDI).
(3) AR EL: 3 DEBEHIMIE—SCA. SDO. WS-Policy. SCA 1 SDO i T SOA
SRATAR T L l, T WS-Policy #5717 SOA A2 W) 2438 H.FHVE .
2. SOA 5#tfR 484 X A
(1) RS AHLE T SOA EINASAH, IS B 2 DISL R BERE I 77 S22, B 2 18 JF
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M. SOA ZEME ST S5 BErg Xt L an &l 18.2 Fiaw

(2) MRS IR At 0 5 U @ AL, 40 HTTP RESTful 7k, #Rh & el UL A,
LRIEE FEMRH.

(3) RS S T AR RO R 7 2, R B &3 = TG A -

Y

| s Ese) |

A\ 4 A\ 4 Y Y

| mx || mx | | mx || mx |
A\ 4 Y Y A\ 4

| wmr | | ume |
SOA%H) TR

K 18.2  SOA ZEH: 5K 55 2N L I

18.3 SOA [S%20W)

IBM ] Websphere V5548 18275 ) 72 S0 (1) LAIR 25 D RO Al AR R4, BRI 6
KK:

(1) k%524 AR5 (Business Logic Service). H T 528l 552 45 1) AR 55 R4 T MV 55 22 B 1) e
F1, Hrp R4 N RS (Business Application Service). ME554k AR 45 (Partner Service) AKX
NAAIE B %P (Application and Information Asset) .

(2) #EHIR %5 (Control Service). WHESZHL A (People). JifE (Process) {5 E. (Information)
LIRS, AR IAT IX LA 58 48 1) A

(3) EHNRS (Connectivity Service)o EITHEHEM RS ELR, SEILAARAE &M AL E F
iR 55 TR R

(4 NI AR AL AR %5 (Business Innovation and Optimization Service). T M5 R4t
AT IR S5 BV S5 1 RE,  IFIEE St 1RSI E S5 R FIAR A, SRR Jt 1 B A2 Ak 1) T 4

(5) JF R4 (Development Service). LN KA AT K&, INFERoHr
B, Wt TR MM AES S8 4T TR SCH .
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(6) IT AR5 (IT Service Management). S pNV 55 REGUIEAT 1% Fh FEAtt 4 i 3 58 71 50Uk
%, WAk BHERS . REEEMBHEEDM.

18.4 SOA TG

Web R4 S A M35 UDDI. WSDL. SOAP, #lid B4 1A] L3Rk B 371 X & 811 Web
Service > fF, WK 18.3 FT7~.

I 5542 M
i#dUDDI J@ILUDDI
A KA
_ JAWSDL ik
MRosHERE [T o R iRptE
iEE SOAPIE

K 18.3 FEA Web IR

(1) UDDI #pil: Gi—#hik. KRIAERIL . W& 7RG #ER S RIPRHERTE, Ef5
SRR IR L R I & CEAERELE Internet _E HAVER, FHAE— AN BRI MHA R 220 3t
ZER.

(2) Web 45k i% = (Web Services Description Language, WSDL): WSDL J& —4NH K4t
& Web 45 AU WM 55 Web JRE5IE(E M XML 155 . iR T Web 5519 3 MEAEN.

1 MRS 4 —— RS P e #E (O,

20 Wfer i il i 55 —— R R 55 58 B B ks U DA R B

3) MRS AL Tl b —— PSR S ik, G URL.

(3) SOAP #ri: SOAP &7t 5 Hital /A M P 5 i A8 a5 B T BRI 0, R — N T
XML 80

(4) REST #it: A 1 kAR A B B A2 7 LEAT AR X 2% 31 58 &6 v] LUEAT 15 B ELAH
flid o USSR AR L REST AP (02 #2451 1% . RESTful Bl REST JE 3T, 2 X #1E
REST ¥ FAR [ i /& ¥ TH 20 R I — RS8R B vk BB FHAR P I R, 1X — 2 # AT 7k RESTHul,
A AR R BH IR A RS B 7%

1D B K BN — ) 2 FR 4 5 i () AR v LB AR — R R .

2) Fik: REST 1 HRIBHIRGHIFE Web tE—/NRIFPRES .

3) REFEF: NPIFE, BRRE—— XA A A H P E SR 1f A S B R IR, (R
& . BHRIRES ——FEIRSS I IR AE, AR BN IR (] B8 YR SRR IR B PR

4) FEEERE: 8IS ALE U RO BE AT A TR B LR R
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18.5 SOA ik 2R

(1D CRFRHEI . SOA Ij5S BA V- 6L 1) B IR XML 3R . Web RS HRES ZH T
IR R 55 PR UELE 5

() BEHUARME. SOA Mg IV E#HTIEE, 1% S8 [ H XML Schema K& X (HFRK
£ XML Schema Definition, XSD).

(3) MHBEFR —FiIL5E 8. E£— M0l NE, SOA W& — N H 5%
(Directory Listing) & ikt (Registry) SKFAT4EY . NHEFAEFILA (Registry) FHIf
WHREDURS . Gi—/iR . & SCMEE R RS & il AR .

(4) R iR (QoS) TEALHE:

1) AIEEME: ARSI 9 MR S5 S it 2 T A 4 SOR IR IO AR SR 1t CHAUUAR & — IR, 21t
E—R BEEHEEEIE. RIUEH LR,

2) oM Web [R5 224 M6 F R ORI B2 21k .

3) SKEE: RS IEUEE A IR BRSSO # SRR . B, RSP RT AT R
RIH P E LU Kerberos &2 hR7n A BEHUAF HE IR 55

4) ¥l ££ SOA w, BEFER MM — 4 AR S5 QI 1 . BPEL4WS 5% WSBPEL (Web
Service Business Process Execution Language) & F K42 il iX S8 iR 45 138 5 .

5 EH: HXNBITEZMHASE TGRS, DIH M E SRS, UMERGEH NG
A E L, ATTARYE WSDM S FI AR 5 #6 7] Ll — 4~ WSDM & (WSDM-compliant) [
7 SORE B,

18.6 SOA I{EH SV

(1) SOA I EZAEH: FTHE EINE, ORI GHRE R R S . L RATIX He R 25 748 b ik
IR, TERB IR AL

(2) SOA it Jr I £ 2T«

1) JotRAS . DUIBEG IR 5517 K38 MO T MR 25 $R b2 RS .

2) H—sfil, PSRRI, SREERIIRETUAR -

3) BIHfE X . RS B WSDL & X, H T AR 1A $L8: 0 5 H & H s
P2 TR ) 5 4%

4) HESAEY, MRS TS FARE . EE IR A, SEIRS )
Re SR BT B W, MALHEATEE . RO, BREEAKRE .

50 FHRLRE o IRSSEEARNIZAKR, WKEEH B B AR # A (Remote Procedure Call,
RPC), W HEERK, HRMRS A BB
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6) M55 ZIa R TE. MRS BB RIS L, HATE . SCEORM AR SE
XA AT IR, R 55 AL AT B0 X A 55 A5 F 3 2 AN TT L

7) BRI MRz LRI,

8) HARMENE. HAANHMGFE Y] Oy T Hh R AR 55 UL (1 2 T AN B A, R P SRS SR G2 SCRTTE L 1Y
BERARE S ORI 52 iR 55 BB L 42 AT Dy o M P S 7 W O IR 55 191 B2 A S vk g T
4 76 B F0 T

18.7 SOA BysiRask;

1. IR EMEAEX

55 R SRR S SOA MRFRMIIRS & Al SEmE AT EHE rIFF k. R AT RIS T

(1) REVEM: MAFFEE, MRS, mERRAGENIIEE.

(2) AT E: WatRRS NI RE, BIrelEmEmmRsg, FEREEG A SERIMS .

(3) R&4hE: MRS T R AR B IR S & [FR I A, FF R AR R 5 v ¥ Al
F485E . P FEM IR S DL S e 1B H 5 .

2. RSB LKAEX

AV R S5 el S PR it — T bR v A B R 2 84, B MR e L RE A DU 95 5 e ) 7 U F N7
%P6 BT, I HAMZ R DLbRE R RS 7 dORIAT R B HAZ ORI R

(1) $RAEAT B B A M B A Tk IR 55 FR AL 2 1A T8 S 6 7 B4 % eE AN -3

(2) $RUEIR SR MRy 4 1 B Th RE .

(3) SCHEL A EALRIER CUE SRR RATAT D

(4) SCHEZ T AT 2 A8 F AR S b il

(5) SCHEZ PhEHE M =X S HOAH BG4

(6) HeftHEM IS

3. WIRSAEX

IR 55 ZEAE R — AN KT (1 B B BRAR 55 4% 43 i 22 NI 55, TIT97 Fe S AN ZELAPF T A 2 A 182 FH
FRFPHERR, AT JE AR 55 S5 b il o IR 55 S Aa) [l Sl 55 00N R 25 EAT 97 40, R AN ZS Tl AT,
BT R EERNEAR, bz RS — 4 DTSR, SEOL T 7E A s A 8 S LS IR
FINRE, AW AAT ARG TN, A BIE AR B, BB R 5B H . MRS
B AL

(1) SRR WUIR S5 BERKe B — R S o iR 2 N UIR S5, (R AR RF SR D REAN AR

(2) BT BIRSSTE R G A i R A R ST IR s D S 1

(3) BIAREBRIE: WORSHH T RGN BHARE R R 2 A0, BN T BA AT AR 4
H B B I 55 75 3R R R £ 63 i R HHOR .

(4) 745 HT S MRS ST, S gbR S e ARG, I HRGH AR T
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i E A PR IR AL SEILN Y Z A, TS R RGN R A g 1
(5) MR G, D FE: RS I RREANIRSS ZIE#RARAR S, AT DR S B 5 SR Se B Ak
SRR, PRIV 55 BA ) R T B N S S R 55 AR R s i R 18.4 T

| B | | R |
e Lo
| A i
i & 4
| mez | K B :
:
Y
C Oy 3
) (i) (i
AR N FH SRR TR S SRt

K184 FARNI AU 5 Uik 55 M s

4. RS RMAEX T E

TR 55 B AR 7 56 AL HE

(1) BEWMRS: BB LMEIES, WHZ MRS 2L RGN AL s Rg .

(2) B F I umaRSEWENERE, SRAEZADRSFTRERHAMH, RR%
SURAS I SE LTI AN

(3) BN SS . A OE F T AR AR B B ROIR A5 2R R B B, RSS2 1A e
VMR A K R, BIWAETE 2 MRS L Z A7 S8R FE A IR .

(4) FPTH BARIBRRS . W T— 2R LB DL ERD 7 R AT i 55258, w] LU v S B A1
8% REST SEHUER . WL, IR AR 55 18 FH e R

5. BOIRSR A E IS 69 19 215 B,

(1) HRZS R BI5 0R55 VA PR B R B A 1 PR e

(2) (RAESCEUAE G e i — B0k, e SR e — Bk

18.8 Fuidt SOA ZEkaist WiiZ i BNy n)

(D 57 RGP SRR RO MARPERK TR &M SRR TR it
FESE R 75 3R DL A7 R GEME BRI 7oK -

(2) FRS5HLRE (g2l LA TR A AR 35 I BETH IR IR I R

1) ARSFHLEE AP X T4 2 B A2 A RGNS B AR 55 HERA AL FRDRE FE A% 11, TR O 2 40

149 ——



18 Bt

LR AR Al 55 1% 1B H T Aolk SR GEAA I A 3

2) BAREMRSS B ih: SOA ARG H I AR 55 BOZ AR AL B A& IR, Ll
TXLEHR 55 ARG AN 75 ZE AT — SRR, A 10 55 AN B2 4t T At A 55 14 1R SCRIRES
Bl SOA ZHa v 1 i 55 W 122 To IR 3 AR 55

18.9 SOA SLZjitntid f+

(1) %FF SOA R TT EEEMLUT 3 ANJ7 AT

D) REERFRERAT 2 RMRINTT % .

2) LRI T H B A H K.

3) WG LSRR T AT H 5.

(2) Mk SR 7 B

D BSRSEAL: G Rk, g Bisatnik. B k.

2) @AM F iR ISR R (SR, R FAEEWSR RO EARSED. HEARSS

Ty

18.10 4i>)i

1. THIKT SOA SRR 1A, #HiRME ¢ .
A. URSMELT SOA FENKSAH, IR 55 8 2 3 ARSI RE A 7 sUAF £, HAH 2 181 9FTE
Al
B. RSB 1 07 i@ A AL, 140 HTTP RESTful 753, &b sm#n] LR,
TRIEF S FERH
C. RS T A Qb BB 5 K, AR 553 5 T SEE &
D. (55 A 5B s A Rk, A B TSR BRI 55 AL SR AR 4 15 3
PR = SR S5 AR ST v R R T R SR PR B o R AT VAT T SR AR IO BRI 55 ARDR - LA IR 55K 13t

AH IR ERIRTE .
ZEZEZ.D
2. FHEED ¢ ) AZEKT SOA MRS 2 .
A MEBER S B. e RS
C. HEMRS D. il R%

fRHr: SOA MIZH LM P a2 AR5 (Business Logic Service). %45 (Control
Service ) ZE# R4 (Connectivity Service ). Mk 558 B fAL 1L AR % (Business Innovation and

Optimization Service). JF /&% (Development Service)s IT AR55-E# (IT Service Management)
EXR: B
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3. WSDL #ii: Web IR&HHiATES (Web Services Description Language) & —>H K fiiid Web
RS FNUL B a4 5 Web IR 5518150 XML 65, #5877 Web IRF I =AFEAREME, BI ¢ D,

a. MEEMEEHt24 b, WTRS o IRSM T4 d. REEEHAH

A. abc B. acd C. bced D. abd

BRAT: RS LAt A RS FTPRHEIERIE (D735 Ui al ik s: AR S5 =8 1 o % = A
SO IRESALT A PO R I HbE, 41 URL.

EBER: A

4. SOA MW IHENPATORES . B—32l. e 0. O Dy BREE. RSS2 R
WEtE. EHEES . HIRENE.

A. SRERR 1AL B. HH&AMRELL
C. BT D. FREMEAMH—1

fEHT: SOA M THEMI N TR . F—sefil. BAffE . BREBYYL . MR .
MRS 2 BRI AR, HAREN.

EX: B

5. (U SS BRMRE — A R B BN B R S5 IR 0 W IR SS, W RN A R A
JSEFHRE R HERR AT 5 2 R 55 55 R D300 AU 55 SR A BB 50l 25 SUHs i 35 BEAT 7 20, BRI S5 7T BA
C ), Pk MG — 4 N BT AZR, SEEL VAR B R S L A S RS TheeE, M3
SEASARAF N L, INTIE R Bdfv o A, SEIBEETT & 52 H .

A, MSTHHTITR . BB A B. MOTHHATHIE . B4E. TH
C. LA TR A4, TRk D. MSZHEATRAT KIS Vil

TRHT: IR SS BEA R S 25 Aol AR 25 BEAT 95 40, BN ARSS o] DA B0 AT I R . A EATIEAR,
Pz A fd R — 8 AT AR, SCO TR iR 2 . B RS RS ThRe .
ER: A
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N 3 A R 3"

19.0 #EFi% v

F 19 DB EBF ) RARXARGCREMITOT L Fe TAEP ) K. ARBEFRE KRN, AEF
FoiRd B BEGINAAR (25 50). EHSFH AT, LM ZRSNEAA LS E, Ho4iR
HARME A B MENHE S, AN R M E Tt 4ein S 6ginle . BARF A, BRI R A
A, AKX FR AR R &R ERARR THM A, KD 4ein R 19.1 .

B 191 A/ AR EE



S ]

BAK AR GO F I LE R, T AAA I S AEAT O B R 685 E. AR T — AR A i+
MR %TME, BARREH EBR RO EZFN, FEX 5 ENRZAE LS TES
FEHRK AR, B AT ARG F ], AN AR R SRR 8 R BE, BRaRTIT.

19.1 ik ARSI

[ &R =]
RAXRG RN NE 19.1.

®19.1 BMARRGRRAIER

% RpE i ef TS
L RN B
— \ TR R JEFR R
AT ENL (SCMD L e = ]
JUT R
AL WAL R BN L
- BOGRBULTESE | LU R RSO | A S
% (MCU 51 e B NS T
BEITHLB R pbfe A g
B R BHATET
P E &% (SoC) BB | BOGURIERS | BIERZ A BN
SEE R B
U Internet JPERMOBARK | o o | AT B 4 3 1
o BARBUEE | ARG | BRI
Wi, ZRORERD P | S e - (CAERE, AR, iR, i
ARRS SRR 5. BRI

19.2  ix AXKRGEME

[EaEIR =]

1. BAHRARNEZL

RN R G 3 B4

(1) b fdsHls (MCU), MubHss (MPU).
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(2) f#fit#s: RAM. ROM,

(3) Bk WEZ, Jhagk.

(4) EHTE8/H44s (Timer).

(5) FEI'149 (WatchDog)

(6) VO #:M: H I, M, USB, JTAG.

(7) 4MB##%: UART, LED.

2. MARKLERG L

RN A EL2E 7T LLAY

(1) AP 2E (Micro Processor Unit, MPU)D. 4SRN, BEEE, WA, EMES,
EE AR V2

(2) fd=Hl#E (Micro Control Unit, MCU). $F gk, AFUN, ThFEE, WA, wf
SEVERE .

(3) fF5hbHEEE (Digital Signal Processor, DSP). 4§ i & KRG LE M AITE A R ARG, 18
RS PR, MR R, fHAPITHEE WS

(4) KIEALFEZE (Graphics Processing Unit, GPU). & iF TVFiaf, R4 T CPU iz g
AR

(5) / E&R% (System on Chip, SoC). KH T HHNHMmEEAR, vl LRGN
REAR B — PRI IS g AR L &, AT AT DS I 1 gE 47 R 35 T 75 8 B SO T %

3. BE

TEAik B e — PO AE AR 5 AUBCHE P I PR S L . FE A A B T R 4035

(1) VIS (Random Access Memory, RAM). BRIF; S /2 —H RS, AL
HLTH P AT BE R T A HAhiE S, R AR E . AR SOT A E, RAM A7
A4 AT 18 M OFAFEHZEIAEE: (DRAM); @&AFIGEINZ#E (SRAM); @A
WAE (VRAM); @PUE T3 i X B &S BEALAE U7 %5 (FPM DRAMD; G ZEAP A4 4 tH ) &
BENLAE At 2% (EDO DRAMD; ©1% & 2 AL At £ 4 H th 2h A& B LA HUAE it 2% (BEDO DRAMD;
O Z G SBEAE A4 (MDRAM); @ % HFENFIAE#EE (WRAMD; @&z BEL
FHA7 4 (RDRAM); O[F] s FEHLAFHUA7 i 2 (SDRAM); @ [F)25 KT BE ML A7 BUAT fifs 2%
(SGRAM); @B 1K A AFEHAZ AT 64 (SB SRAM); % 2k 18 Kk X & A B AL A7 HL
i 4% (PB SRAM): ) 5l R [F]20 3 &8 FEALAF A7 f#% &5 (DDR SDRAM); ORI BHEMF)
SBENATFEUT i #% (SLDRAMD: O[5 2% 47 30 & B ML A7 HUA7 i #% (CDRAMD; @2 — R [FEID
WFE IR R B A FENAF G (DDRID; 8 B #% N A7 2 23N RN HUZ 2% (DRDRAM).

(2) HiififE2s (Read Only Memory, ROM). ROM £ ot IEH TAEMIEM T, Hi g
B K AT, AR IHITIES . ROM — &N H T PC REFETFASF F MUK BIOS L. ROM
ATRAZS NPAE 5 B ORI N7 g% (MASK ROM); @A 4ifE Hitfefigss (PROM); ®n]
BN g fE LA iE Ay (EPROM); W0 4 fE A S/ fi#s (EEPROM); GOIRINTEf##E (Flash
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Memory).

4. B

MR TR RS B A LB E T4 . SR Ema 28, AR, FREL, S8R
EXTFRAIEE 5 Fho DAL A] AL BTSN 5 15 SRR B AT R 53

(D 2B EHT LR S ST Ly

B4 TS RAM [AME R O BRANAF A0 28 -

bk sk L% RAM s et o st .

L. H TR AL B oo E 5 B Ak %

(2) HZEHIRT 2K

PR WIBRL, EH: ALU. TA78 1B E H oot .

RYG . WL, XFRRGLELZ, ERmMishla/e s, £, Vo #H.

RS NEREZ, DR TS .

WERL: MR, NFRIMEL, HEERIMNTR & BSMNE RS

5. AA

GBI IR R G IR AL T 1 RGEVKERE 7, 75 R G0 R A B AT o) ORIRS e 30 KN 37 JE 3h &
Gt CRFEARFIEE BIHEEE B3, BRI EE, MR RS R, TG
e, BEATWTAAE, ERGEREIEIEAN, RARBRESEEMER.

19.3 iR AXZRGHNE

[ EfLEIR ]

1 BNRBRAE A 509 LR &

WA EAE RS (Embedded Operating System, EOS) 28 HTMARRGHEIERS. 5@
MR RGAHLE, IARERIERGBA: A8, rIReMEYE, sRSCmtiE, dREENE, aiEN
i, SREdTE, bRdEger, RASENE, $9ACHNE, sRERENE, HRAEWTE. J70E, BOmAELRE N,
A AP R R

2. MANAR GG RM

RN TIRAE R GL 7 Dyt ) P 38 15 4008 LA K T [0 9% 7= b 2 RN SRR R SR 2R
ik 19.2 fioR.

3. BAXBRME RGN ARG

(1) #4ERG AL A4

D EANZ. HTERH R AR B RGE TR, 762 WA LIRSS 0 A AZ IR 95 2 [R] —
e, ARG AR s, WD Re AL A T LB AR A .
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S IER AT

| 7 PR
A A
o1 o1 15
| woms | | wergamar || mars |
A A A A
A A A A4
| sems ||| [ mesmee || wetis |

A A

SRR RIS BT

A A 4 A A 4
| SCSIYRENFLFF || BSP | | LSNUKAFEFF |

A

A\ 4 Y ﬁE,ﬁ‘ Y
| xm&m%|| scC ”m%&m&||m%%||uxm&m&|

| ARM | | PowerPC | | MIPS | | Pentium |

B 19.2 A BERAE RGEHIALH
2) WA INRE BT R, AR R IR S5 A A% R 55 AE AN R 23 18] o SEE,

ARG, AR,

() EFE . AESF RGN RGOR L DAL, RTINS RS R RS .

54 3 AR

8

D $ATIRES: B RALEYL, FEFELENLR AT

2) BRAIRAS: AR5 OGNSR IR, R 3RS A BRI AT HAAT o

3) BHIIRAS: PATIRESAT S5 IS5 A R AR TR BAT I e AL 3L

RN ZIRAE R G KHR SRR et o 1 B SRR [ 0 1 B B0 o/ SE I RGE AT 451
AFAE KB SRR 8 BE 735, KEAT A4 -

D BLWERE: RGUSITRTE REE R, WIS, #heEtE, sz RiE.

2) ELWMERDE: RGBT HISRBFERER, WRegIRs), RIGHEEK.

3) R BT T RR AT, A, TERETTE.

4 At H IR L: BT RS AT

5) AR RSN E, A8k, WH, Bz R,

6) BN WERE L SRR IEBATRE, AWEL, RiG, FERHE.

SRR B SR I B SR R R S, BAR T LA

1) H R IER [AL% (Earliest Deadline First, EDF) 80 MEHEAT 580 kI a1 2 40 5%
b (AR, AR R

2) FARAT LS (Least Laxity First, LLF) REEE L. MRIAT S K 2000 e e st
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9, BRoFEEDEE, Aegim.

3) HiHEZ (Rate Monotonic Scheduling, RMS) W E 5% RIS(E55 e AR, FH
AT, R . XA N R AL

(3) At A E N EEH MR MR 2 AR MRS, A A EA
X i, B BOlA R B DS AE B AR

(4) FEFEE . AR5 G E B AR E RGN KRB —. EFRENRIERS
(SRR P e i 22 PR B (B AR B . 155 A8 e P AR 55 T B

4. NS E

RN NEE E B A RN SE I BBt AR I B Re A . BRON SUBE R T DL R R U7 2
I3k
(D) AR AR ANEIE B BRI ANEE . A58 P .
(D) ARG MANEIEE . BahHERE. N C/S 2% & .
(3 HATERI B N OFRETHAENEIEERS: KRN, 8T S F 5 R ERA;
QT AT EAE B DU T B, VG OB T M EBEE: IR #7710,
TCAUENT SQL, XFFEZ SQL #:4F, % Puid, ETUESEH.

5. SMANREIEERM

HH A R 4 5 i N U xS B AR 19.2.

#1922 BREEERZSHBAXNBIEEERILL

XFEETT BIREERERS BRARBURE
AR FVFARIF RN P AE SFRVEIRL R P75 T A4 ]
7 i 42 1 BAE STET 08, T U N2 AR 5 53 7 fi AN )
RATHRE MhST e H AR 5 N R R — R R AT

(1) FETNAFARIEIEE RS . A2 eXtremeDB KAREIEE, ©H G RMEEE
AR DREFANHEASTA] L HERFAMUIS AR W BRI M AR | R HEh A B 45 M A S RF S5

(2) FETICAFHIRA B E RGN . I g SQLite, "B HIRFRZ: THIRRI N IRR
ARBRIE . SRR, EARCEEH, RGaE iR, R E, BRI Xt
R S b 2

(3) FT WL IR N SRBE ZE R G A o C/S M IR B < B/S SRAL) FAHiH P LA e = s e
SEHR R T IX AR,

6. MAXMIEFE T ZH A

B 7 BAT S A PEAR AR T REA T, 1N B 3k oA A DD RE B4 A2 06 1w R Bl A 1k
BU B 2 aqm] CBLED . SE 355 B BELE] . Sl PE i EALE] CF SEAEE 708D o
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7. AKX P A

RN U R R TE RN 3R G A TR N 2R F R 2R e R) J2 U0 ) R A 3 A
SR N FH BRI Z 48 E R B i, W WIhEe A LR I8(E . A7 B AN A A P 45
SRR AN A W R R R A 2O R A

8. AR R AT L IR

RN RGN T RIA TR, R0 BT RS, 28 XTI, FRRGRAEH, mIdedk, ni
TEME, wIBkEME, WIRCEME, SEEME, wI4Ed i, R SHACL .

19.4 ik ARSI )ik

[ EAHEIRS]
(1) FETF BRI R 715 (Architecture -Based Software Design, ABSD). 1XFh ik
BIVEAN N A 9 /N, X BURFERIR
(2) JBPEIRB R AF 15 1T 751 (Attribute -Driven Design, ADD). ADD s&ftt—2H i & &Pk (Af
FIYEL VERE. 255 s, FIRD iR R VE Sl S 28 Bt 2 A5G R 1 T Clnfk
REEH ARG PURERAR S XA QM BEAT Vet 10— FhJT ik o XM ITVELE L BT R R PRI S Al b
SRR, B AR E s, R R e ROR SEI A Bt . R A ADD J5 kAT A
TR, TEZVFE . SRR T EHERG R SRS SHAb TR R
EEAUAL RN 3 BT VPAN S5 7 AN B
(3) it R il /715 (Design Approach for Real -Time System, DARTS). DARTS 3 F1£4¢
ST T, BT TAT By . DARTS J7E5 R 5 ANy FHSRiT g5 F b o0 M 7 1R T R
RGN MRGNDNEZANIERAES € RS RO Wt EAMES . b B R .
DARTS J5iERIL BT «
D) SRR RGN I RAESS, TFRALAIAMESS HIARHE
2) R SUESS 1A% L6 .
3) i AT 55 ZRAL P T B2
4) $RAE SIS FER A 23T UG B S I S5 A BT R
DARTS J5iERIA 2 UIF -
1) DARTS Al FI{5 B RSB R B B A2, B EA LT
20 ISR SR R S BT BOE AS AN IS A AT 55 H Sl R AL AR 32 S0 PR X
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19.5 iR ARG IER IR

[EaEiR A ]

1. BARBELRA

WSEEEE RG] T A R HRS, Sell T A Rk . A R RS AL
3T 2B B A A 55 4 B A U RE

WRBEAE RGN —F 2R, HNZZE. REWRSE. MHERZE. NAHZEAEK,
Wik 19.3 Fizs.

A ki
A wgmm [ wm ][ e | [ wm | [ ww | [ RS/ = 5 3
- 3
A N V0T T S |
i RN T ARG DOREREERSTRARE L T LRLET L EHRS TRGE
[ o minlninlinininininintiniEiEEE bbbt
i%: PR :: T o | = !
I Abilti £ " :: =i ! H M o |
= +E~177’Ey b RIS ' 4 ::% %; S i ?ﬁ—} %‘ £ i
: Wl ||| & :;::ﬁ:tﬁ%o% ':ﬁi—g AL P !
| ‘ AEWENEL (2N e | | e ] |
AR L ENE I EYRE il L 2E L e ]
' 7 AR ; b K EA !
jﬁi premerrrmera | P I K| G :i?gﬁ%gﬁg :59;%2? ::gﬁﬁ%ﬁg% !
L V|2 ~ N ' EYIEA s E T !
B ot :i% | 1E e i 7 é A |
2! —— /! H Ly 5| .
! HRZIEE . 0! i b :
jy TTTTTTTTTTmTTmommommomooee KAL (WEAHR)E) —==-===mmmmmmmmmmm oo - IRE T R
%
12| whrss | Limxkeme | [ Likos | [ e | | |[HDF (Harmonyossaniizze) |

K193 5 AR R SR A

(D AZ. AZZRAMAZRT, AZETRARIISRZERES WZZES, X EZiR4t
EERhNIZEE ), WHERE/RFEE . WA R, SUF RS, WS, SMRE IS, KT RGN
RALG—AME VTR ST, WS RAESE, IRBhE BHESE.

(2) RGWMEZE. BTZORIIEST S, NN AP RAERS .

(3) MFHESE . AN RS ZE S A RRTHESE .. ReJIMESE, DL &P 1 il 25 % 41
FFHLT) APL,

(4 MAE. GFERGEMAME=FIERGNH, et sSCOlRe e fsThee, KRB &
FES 5, AR — 8L = S AR .

SR ERAE RGLEM BA 4 DN HEARFRE
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(D AR T il R4, SCOLEs & a4 RAL .

(2) Tf5E I 2E 5] B A iy 1k REERR (DB S B R, SEIM ARG -

(3) HETRAZLEN, BEIBLLEAI S L4

(4 G—EFIFRAE, —IRIFPR, ZumilE, LI LmESIts.

2. @ &K R AIEARFA S4B M (Generic Embedded System, GENESYS)

GENESY'S & — 5 4tk 1 388 A ik AN XM & o GENESY'S SR FHH 2 A 4 7 20 S I 4 1 )
P RGO 5T, AR AR B DR Al b o] AR B, AN 7 A TE A R A P R S
GENESYS il T b s e 1) i B HE LS, MR PERRAS b 5 2 e s, ml e 3k th 28 J 0 A 2
5K BE Wi E RS AR AR R . [RIBS GENESY'S 1 A/ ¥ 2R () T 28 75 SR B AEAS 77 2 (T3
FERRMRIM: . I GENESYS HIH LR 7 B IS RGMHVE . seEA R 3 M7
PRk o

GENESYS Z&# 2484 1 3 RS, RIS OCRSS . Sk F IR 95 AR & FH RS (L
TR, e 19.4 Pk

FLH &R (B& i)

S R
b v el

DSC | Wl: CANEZE

N/ J

IEFEIRST
1‘24}5&% | *Z‘ll‘ | i{l]/g%)iﬁ‘”‘ﬂ\
MERSY e r ek TE = AR 5%
AFEPATIE )

19.4 GENESYS Z2#J

(1) BRI RS BFEIZOIRS FEREIR S, A N2 ZR e 1 4 J) I TR A0 S5 A% i 55 iR
F NGO IRS 5B AEIRS . SN S AR B Internet W OGRS & 8 T IR B SS -

(2) 45U F AR 45 2 R TSR 1R R 25 148 0 AR5 1 R AU A1E 5 i IR 45 415 - GENESY'S
B B B RO T T ARG A XU, S T U S, R A A R A B
ST A EHEAT ¥t . GENESYS 2244 i 35 EFAE K L A 0045 «

U AT E L. BRI A, BSOS E A . BRI & 0 B, . TR R R4
B TAERIX 5 MFE

2) TR BN EA PTEERNE. AT AT R R RS BRRRAX 5 ANVRFIE.

3) ZREMR. BASCHEER. BERER. RELERIER.

4) BEEIRS . WIEA TR S, TARE R AR .
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5) WERIZ L. EIERA REYE . PRACE A T DIE SRR IR E

6) FRUEM HIREE R . RILIEXT R UG Il (PR AFT . BRAREE R TAEMESE . WML B B %
S 4 AN

3. YBRMBRAE R SRR A

VI ERAE RGBT A — AW 058 S PIBRNERAE R G0 a4 SR 2 &)z W52,
R EEZANETANE . VB EAE RS AR LB AR FEH . IR EE R R
(FreeRTOS). AFLARSSAHM: (MLt bl AMESCRE. AT IRAE RGEHE N POSIX %) gl Mk
A BTN AR (MQTT), 24l AL i (HTTPS), % B bk PKCS
#11 LRE, ZEBME. YEBMEE RS EEREE . WAL AR SH R, 23 e
e EAEEE. RINEE.

a6l &

19.6 Z>)8i

1. DURRTMEREERGIAERH, NEMmmL ¢ ).
A, WEERAE RGBALENKA S BB, TR EKKCh: AE. R5R%
JZ HESEZAIR H 2
B. WA RGNZLZ R ZNZ T, A 5000 2 AR PERVIRIT 24 5
C. MZEEAERGIENMRA T AR, SEI T Ak e k. i & RE M
RERMA A TR E AN 43 A AT 55 18 2 S5 DY P2y A7 XAk
D. BRI R G % 4 1 E AR #5 8 HarmonyOS {170 A7 & o b, ] BAORAIE “ IEHA Y
N, GBI IERR R, IR R
FRAT : G ERAE RGUR N AR ZEN , BEACR A2 I8, SR A U8 LSl 1 A =X
BANELE,
E=X: B
2. GENESYS ZEMI I 3 BRFIE S LA AT 42
B2 GENESYS J44 1) 3= BURFE AR A4
(D) FEHEIRIAE e BN AL, BSSURE . MBS R R, oIk, TR &R
GUEERR TAERIX 5 MRFHE.
(2) FFictE . RO EAE TTERNE. AT F . i R B RGN FRERANIX 5 ANRHIE .
(3) =M. BHGRRER. RERER. RABEK.
(4 D20 . WIREATEAME, SUREM . TG 5 R R .
(5) HEMIRE L. RIEBA R PR At ATIRPE . VIR, WO SR AL
(6) ARUEM BB RIUAEXT ARV 0] RS BRIRER B CAEMERE . WMANAZ B BA
A 4 AT
3. IEEREEAE RG AN EAR LA H AR ?
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BR: MERERGEMER 4 MERFHE:

(1) A B T 2/ E RGE,  SEILES 2 o iRl

(2) B B 2 51 SRR s M RE R BB S H R, SCILR AT -

(3) BT RELEM, H I 5 &% T 5 % 4.

(4) GBI RIS, —UIFPK, ZimileE, Ll &mbSIts.

4. AR ARG LA B 5% I SEi RS 3EH57% (DARTS) HAMRLLAL A AL ?
EZ: DARTS HiEHIRH:

(D B RF NI RAES, FERBEIHIME S B

(2) $RptE AT S5 4 D TE R

(3) SR F AR 55 S0 JE 1) g

(4) SR SIS 285 A6 A0 43 AT JRAK 1) SIZ I 45 14 Ak e T ) e 4

DARTS J7A 2 :

(1) DARTS i FIE SR R B e Bm A0, BB .

(2) R SER AT B e AR AT, TR AAT55 I S5 R4k A ol 2 8 fin PR
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R O A RL N B i3

200 FETIHZEHr

% 20 AT E2F 5] 1843 AR RMIR T b A TAE P 69 K. RIEITRF XKW, KB4
RERTBEBOSHA (2545 ), MAERFH KT, FOHSERSARNE EFRS, BALZS
Soif i B E 2 FEE, A0MEETE, A A M E T 4R 0 i AR, 2B
B, 1813 2GR R b &e iR B B RR T R A 69 MmN 48 & MARM At sh A7
HEREHR, KD FRmRH B 201 FFF.

K201 AN RIREER

[ St ]

WA A GRS R 0 AR A R RIS, ERAMFRT, SAFegae. TTAM. T



% 20 /\BF

MR 2 BIERKRAZE b, 2B R IR0 Hrn, RIF6EMIZERSA 2O IR G 24
M RE AT B b, BEIRST S

20.1 {5 RGBS

[EaLAiRs]

WEMZFERA: R TN s .

1. B3k M P 4528 M)

B P Ry VI AR o E R = N 0 3 S e = B = I | AN 95 o & S e oY ]
m VT DN . R AR AR RIS ATEEE R SRR R T SCRPSERT R . R
W% R 28 P A B MR A L SR, B, WAL EIRSERAL, AR 0 2R A LR RN
oL R M

JRIAERR Y 2 B R 4 TSR

(1) BRLLEK ., [FRHBREEO 2= R B & E N A O .

Rori: AEFR, WARRTEIL, BATE.

Gl MV REIZ AR, RO R, PRAEA R, BN B AR O B B R

(2) B OZER . R G0 =2 K UL AT AR L A% O o

st PRI SEPEmy, BANBONTTE.

Bl BRBERZ O, oD 1% R TR

(3) BB R Z G100 =2 K UL A HpLH BN S #7235 (Resilient Packet
Ring, RPR), {ENMZEZ s,

fAi: RPR B HBRY, WEIGLRIE, 1RHEE2 5. nTEEM QoS Ik%s, AR M 58 Bk .

B BV R, B AR BT ST ME RS L T A B, 2 Rk A 1 B T
Hil,
(4) BRBBER . HIZOE. ILRE. BANE =B & & H 8 E s
D %02 SRR K.
2 JEEE: Rt LD, SEmANZENSEIE TR
3) BANE: A wsEAN.
FIRBIBERG IR B, o GHE R X 2 s T4
2. TEHRRMERMY
T X R FE A ) 0 AT B R TE 2R o0 A8 46 R L T L 155 ) S 3 15 7 O 32 92 21 1) SRy 4k ] A
SLILGHIE T IE . I TR A RN T IR I 2% SR AL R DAY A

(1) BAZOER . DL GO = 2B & N .

PR MR, WAL, RSB , B RN EN T E.

AL AZOSR TS, RRAE IR, RO B B B DR R
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(2) Bz EER . DA 4% 00 = J2 B UL A AT S I 25 4% 0

s MR EE, BRI #A)4, TraEtEm, R NBCN T (8.

B BEBTRRAZ O, B HHUAR BTSSR R R, ALt % RE SRR

(3) BN LAZ G1%0 =2 K UL A2 L4 i B IR EE A NI 28 A% O

i BEANTTE

B BEETRGE, B TR BT S LR L T R B, %O 1 FE R

(4) F/TURZEN . L2 10 1% R & (0] HOEH M 25 A% 0, AT BAR O AFAE B 25 DA 3
FAAZ O P BE R N TUAR A, W AT AN A% O () S0 AA AR BE B N A TU AR 284

s S RIE, BHRE, TET R, ik

B SRR AMEEE, AEHERE.

(5) WEEFIHEEM . FLTURZ ORI /NN, 7k, 3Rl S — 2% e 2 26 ak i % .

Pri: B R .

s PR TUR B TE ST E RS, 5y T R B B AR ARV B RS, I & WS P R

(6) JZIRTIEEM . LIURZORIAZ ML, FHIAGEEZIRCR, @2 RFEERE
ZMEZEIRT I

s ¥y RIERGE, B aEH R .

B THEE BHOUAR BT SE A LR, ) TR A B B A JRVE I H XU, Ik B R % PR e

3. HHhidlE ML RM

5G RGN AN L i F P SRS I 2% B, Bl N4 T DL B L TP AT R, LRI
%, P&l 5G RN P 2 1077 X @ AR AR E . AT 56 R4
I P T REE RIS E ML, AN B KOs ECE AEE S Internet. JEIEEIAT, 5G
FR 4] DL FE Bl i A ) 4 34 2 22 18 7 R ) 4% BY Internet.

4. 5G Wens%it it

5G W% A%t SRy EAT AL an DU TR AU & s S R Rk S5 it 0 iRk 5% . —
KA SR AE IR SRS, R BRI T RE B I 2% )5 i A IR R )

5. M2 LM% (Software Defined Network, SDN)

SDN & — Mt B4 I 25 QB S840, %0 AR R @ ik P 1 5 55 R 0 B, 4 I 28 v = o e 5% 4 ol
WL R /MRS b, B, ST M B E e

6. Ak W2 2RH

LM S BT RERE ARV A 7 2 ELESAA i, WS INAEGE, ARl X2,

(1) Hi#EAXS7 % (Direct Attached Storage, DAS): f7fifi ik &ifiidk IDE/ATA/SCSI £ M8 4F
W EROEREN RS THENL, HEVEE VO U5 nAA e, AAER& ] LU AL IKE) %5 . RAID
51, CD. DVD. B IRz
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(2) MZHINAEfiE (Network Attached Storage, NAS): A4l 152518 i by v A W 28 30 $h 45 440 i
FEHENEEA, tHEVUEE 1P R EY N TPC 8¢ UDP 0, it RPC # [17j[H] NAS 7

fili BE %

(3) 17 XM 4% (Storage Area Network, SAN): — i H WLIRIEE BAR % [T NA-E EE LI
PhALT TCP/P P45 2 AP F 2%, i Ik BRI 308 A2 # AT LI B A7 B 41 A IR 2548

3 FhAEfifs X 22 SRR IR 8 LK L3R 20-1

T L% SRR xT EE

SFEEIR DAS NAS SAN
PR IE] LT 4R I 44 17 4 I 44 17 4
N /0 24 ) 2% ) 2%
e A LA LR A LR A
g il A Bk LA BAK 4T3
& Par= = M ek
YA AR RIE

20.2 AR A

[ EAEFIR =]

IPv4 5 IPv6 Rl G 2H M EAR o H BT 245250 A7 AE KN 1] TPv4 3 IPv6 i I B IPv4 1 IPv6
WS ILAEIN . IR By 32 AR AE 3 Pl EROR: XU kR . FEIEHIAR . P2 i BIEROR

(D B BMERAER—F & EXGRIAE, [RIREEAT.

(2) FFIEHAR: LHE ISATAP B5iE. 6tod F¥iE. over6 FEIE. 6overd F¥if .

(3) ML (Network Address Translator, NAT) £iK: 4 IPv4 Hidik A1 1Pv6 b5y 7l
EAEAA LRI AN b, BE AR, DASEI b 4

20.3 & hal

[ EAEFIR =]

1. M&FERoH

P 26 5 SR 1A BNV ST 3Rk P R SR RO 7 3K THENLT & 575 SRR 28 75 5K K kA7 43 47

2. MBI AR BLT

PR 28 AR i e S BT AT DUSE A e 0 KEAURIE (VLAND . JeZk /s (WLAND, £k
FEILAR B SR ITUR ST .
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3. JEMBAREL

JIR AR 3 0k T DUR R RN BIOR L TN EOE R, - HdiE 4% (DDND. [FAPHL
TR (SDH). 2 55iE G (MSTP). ERLL ML (VPN) 5. [ 3 1 Rt i SR s A -
TR % IR TR R 48 SRR A BB TR T BT P ml e oy 96 55
77 e

4. BRACR 4ARR %t

JEUAE AR R BEFRARRAS, 7870 I AL B & /R, S8 AL BB S 5 . 2 AL
WL BT — R R R B BAE. ILRE. Z0ZE . BENFSCSES 3 /MR
RHRNAEL T, XEAFHER.

JE VAR S«

(1) P28 2R

(2) WIEENEFFG, W Bkl

(3) RERAEIUL .

(4) T H 428 1] ) 268 544

(5) kg2 AL .

5. M%&gadsdlH AR

SE it N 4 22 A i A R FER R

(1) Bikd. By s m g a2 4 BRI, T DLERIF A H I 25 B2 . B KR AT A R /A 48/
S [V U DA B R 3k 4 U R IR S . B KR AR R s REAR B S R KBS RN
B K. B KBS REE A, N ZE M. RS %

(2) B LHMBEAR . ZHEARFI AL E LG THMS, BABRAME. BATE,
CIE/ i L N = VBt e T W=

(3) vimEhHEA. ViEfEAR A AU (DAC). SEHIV RS (MAC).
T MRS (RBAC), FETAES Ui REH] (TBAC) FIEET-XF R E V7 #EH (OBAC).

(4) MR, USRI, RIEM%AEEAMNE. G FMEE. ¥
HIRBES . VLAN FRE. ke

(5) M ZEWIL. WK ZEPNATSHEE S NN, XEAFER.

6. P%zAE it

P 266 22 A T SRR, VAl A0 20 A IR 26 G 55 1 BB A% SISl BE . B AR i AT B
FAEE . RS ThRE .

7. GE Rkt ik

SRR R AR R EARTE BRI R et R A

(1) brdEfl: DS, HAEFHITE.

(2) FEpith: W ORE LR, PFICEET K.

(3) EfMb: RIS, #HEH.
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25 20 /B

(4) Fhete: FRRNJIRAS, PRGBS .

204 Z>)

1. R 28 50 4 RhaRR, DR Bk iRi02 ¢ ).
A, PRDBEMER B G %0 TR R R RIS N O
B. BRI ML AR B, BB, AT
C. XUZOEEMR P 610 =5 K LB HAAE P 25 4% 0
D. PARIZEH SR A BB O, Ui 1 5 S R
FRATT s 00 B R R s AL BB A oy i 1 B SR AEE G

E=R: C
2. LUFAE TMZ 22l me ¢ D
A. FTP B. SSL C. HTTPS D. SET

A SCOFL P (File Transport Protocol, FTP) &M% LW & iF EAEE TR, 18
IT4E TCP 2 t, J2ilid Internet F A MN—GIHHENUEM B 5 — G THENK —Fhigft.
EE. A
3. UFRTEXRAM B RN AR, #Ri2 ¢ ).
A, — MR RO E ILRE. BAZ=AER
B. N AHEREIHZOE, ARG 5 4 78 Al 2 s
C. AT IRUEMZS I JZIRIE, ASBELE B o Bl S N B4 4
D. BREFNE, HAlZ RS ER BT, Rl A R R S
BRAT: IR Z IR Bt JE, TSRS E IR, — ORI Az O R IRERE
BNZEAZER BAENZTG R ok, Kt B Emiktix: HIOUSERHBEIULT,
FRZENE, HoAt )= 0N R R B 7 25 P 000 A 42 ] ) 2% 25 4], A1) 300 57 7 = T
G PR IRAEE R, O T IRIE 28 (0 )2 vk, AN RAE T TR B R I A RSN
ZEX: B
4. C ) R—FUH M EIE AN, 20 B RE Em SR 08, KA A e B 45 1)
I HER R — AR RS L, BHmEREE, =AML EHEIER

A. 5G 285 B. BfFE X%
C. BahidfEMmM L D. f## %%

BRAT : A S48 — P B X 2 A 204, A0 AR B 5 R B, s
WA I B R B — AN RS L, IR SR, =M E A E 6
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%21 N ERFIE L ARG T ZARMIIT R ibfe TP &K, BBH KRR, A0
iR B2 BRI ST AR IR (& & 255 ), MAERFHIRT, HomilgERE oA i$#F
2%, KPR RN E TR 59000, RAEG L AIE, A RHikit Aaiinin s T2 4R
THAM, BEET B AP ARG LI, LTHRIIKA RN FL EIMA 2ok, A ir4iRR
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M AEA L, 128 A %222 RH S FaOBRM, KiHE L RAA AL RMEZNEANTF
L, XEZ—REFMEHARSSTH I, FEAKYLABRYIE, Nk, B, BIEA%.
Bfk, FRE#ESER, R-ANALNTREE A, AL FALR T HE LM, FET# S 4k,
SR T VRt A AER.

L% e R L, W& DB R EATER R AAT R, K413 &R mhifsb i 2Ry
REFEE N R EIGIR, HIBEZAEHEANALG LAY TERFRBE., ETREXIERT, #iES
S AR HAE TR, B4, FRERRAR. RAEHRA L ESMNEL 2N E T AR,

21.1 (B Z A )Rl

[ &R =]

1. 12 & A %% 2 B R IR

BT DRI T B IBERER . N RE . BIERR. MH ARG, HHAS.

2. M52 820K EA

P2 515 22 e RS S AT LA N NN & R (Bsh Bl s B dde) . seE MR
RgrE. NIRRT A, K 21.2 iR,

I
|
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IOV R | sempena || mmwen | [ asEmaiin |
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I ] K .
Cwamss | [ | | o, R
- . HARHHR
I I Ho R e
P 2% T PIEILE M &= 3 B To
FEEER HE 54 et
R e
A
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Bl212 RS (5 2 4 WU
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(1) (FRMEER . {5 Bt BOE 5 45 5 AU L1

(2) WIME R M e B E . BURPARSR BT M . 2 BRI 52 252K

(3) HEZERSS . XHE BB BRI G VE DT M A A PR LE .

(4) AREMEH ARRBT D). B SRS AR N B AR A 77 A

(5) B3WT. FIA AR RER) Ak Bl R s i T Booi IUAR GEh BOA5 B IR A BURE B . Il {5 £k
B AR 5 5 BEAT A LR M T, ORI I8 {5 B8 AL AR R AR o A A ri i IR DA A R 55

(6) M gFiittre HWIEx RGEFAT M, RIS E S i A . JBE RS
B AR R A AR S HAT T, TR A O E R 1E SRR

(1 BE . W WEE RS () EBEHRER P B EEM, BEE RN
JE TR BUR I P R E . SRR 2 R R AR E #9077 5l

(8) S5z o Bt A R G 2 4z kB 22 A b IR 59 2 AL PRAT ARSI RO SRR o
i, Bl S A T BOREUR AR R, (ER A SRR ORI — SR 4 “HFE 7. M IX
R, BULEE T G B2 BERAN RGN .

(9) HAURI . PRI — H B HI2E — RGER IR AN N, AR BUR A T At AR %
BTE I, WARAE “ A

(10) FHEPAR L . B EH —DEEAHEE T HNRTBL DERHIT, S8R
UG IR N TR RO RS AR

A1) BT, RN RGESGEN I BE T P75 LR AU E M A LdE T, fo
Vi S 2 A SR

(12) fi%#g. X —Rk B M MEGE, B, SAE S8R RREREE . g —
I RAZEE

(13) HiR. PrEGRIFER GIEREERE &0, W ARER H B E R A0% .

A4 WHENFTE. PridttENUNEE, 2 —ME AN RS TS P R s L BAL AR T 1Y
HREREST -

(15) NGIE —NRBU AN 7 EERM Bl TR0, R Btk R4y — DRI .

(16) WHARIEFE . A5 AR IT IR £ BT BNt B A% A i R 3RS

A7) WERN . RAF B G PEE R TSR0 R G5 .

(18) B, HEEMZEY)MERITIH, W RS Rk

(19) Mv55s . He— 08 RGEEAGHAHR IR AR, Bl R 50 B B BGTBURE R .

212 ZARARZUENIEH
[H#AAIRA]

2 AR 2R R Y B A
(1) ZEPL. AR 7GRN ZETRIEN . HiT R,
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(2) YK ZERMNEA: ATHIE. M. B TERIRRE.
(3) LAEFRIEN .. ZEFARBMEZOTS LN, VindEh. AELE, JIRKE., &

ThmNL, BRI, R,

21.3 i pEo

[ EAEFIR =]

1. 28 A% %A

5B RG24 Hbn 4% RS B AW AR DT I, AT SR B .
(D R4 RG] S

(2) 1R W9 28 B 55 7 b

(3) BivEIREAER LTI .

(4) B Bt AR .

(5) DRYE BB A PE A e A

(6) P R,

(7) PR AER,

2. AN gz A

(D) REPUR . — D2 REHEBE RS, B2 M2eREEs, HHEETET R

PRz aIRAs,  HR VAR DU 2 4 SROSAR — S5 2 405 a7 1) B

(2) BLP £ (Bell-LaPadula Model). MR Km RNV, AR E R 2> 22 4400

F 2z A s 5 R 4% ] . BLP AT B A S PR -

D) RPN R B W TRV 22BN 4% R, AR AR S A5,
2) BRGHZ WE” B FETT R ZEHNR D" R, EERR AR 5 A,
3) BRIGR “HUE” TR 2R HBE” KR, AR SATE,
BLP #5842z 4= H ) -

1) AR AR SR 2 A S v ) & A 2 B

2) BREN: o RS NMEGON A Z PR

3) REAHIN: XA E O S 2 R

4) HERN: B U7

(3) Biba B2, ARG AESEREMES N b SR B SR A B bR RIPEIE AR

B DRI EE AU FOBBE S CRIZBUE SO . 4ERFAEE AR MR i — odk

Biba 15574 A J P
1) SEREVER N e EpE” [ 3k a e B R e RS, AR AR ]

RS, AR A P AT TR RS

2) FERENEGUy “rh e B B ARSI S By R e R R AR, R AT
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3) MTEREER Ry R SERENE” PR G R SE Ry CARTEREVE Y BIRPRIN,  EARXE AR T
HAA L

Biba H4Y A] AR 1F 08 MK S8 B E G ) v e BRG], ez R An R

1) BB RN FRoR 58 M AR 1) 2 PR AN e 52 PR 2 ) o ) 2R 5 558

2) fRISEREE R o RN SEREME L A 1 1 25 AR B I 52 B P G NI () 2 AR S BOCE AR

3) VBRI . FRm— N BV G R I S AR B A = 1 5 A T8 FH AR 7 BUIR 55

(4) CWM #48Y (Clark-Wilson ModeD . #5e 8V xSRBS AMLEIRCY—4, S HIRT 5
B HAR, R EEVERUES AR, ST R B S S A BN, W THRAT RS CWM BARLEA DL
NI :

D BT BF. BR=nER, B4R EEERET U E .

2) BURAFE RN, ThRETT 40 % T4k, B (b BAUH P 3T REBUE K

3) B IR

(5) Chinese Wall 1%, & —FREARMAEE, NHTFZARERG, P2 7me
TERIMPSE . ZBACR B R RAT R, W W T SR, TAEEIEEE A F Vs (DAC) &
P o, @I SRE] T R PEH] (MAC) 58 Bk E 22 4tk i 1V e 42 1 o

Chinese Wall B 1122 4= F ) -

1) 55N B AR AT

2) N[AIF 2 9 4 5 A P S

3) Vi ia) oAl 2 m R AR AN AR SR b R RAR S, R E RS NZ R

214 (R LR

[EaEIR A ]

(1) WPDRRC & B %418 . WPDRRC YL HE 6 NI : T (Warning)« {4 (Protect)+
KM (Detect). MM (React). PkE (Restore). Jxii (Counterattack); 3 MNEEZE: A, RHE.
HoR.

(2) BFRERERARLEN . BARTTULNCLT 5 ANJ7 T a0k R 2R TAE:

D PiEzse (Aii): SiFmELe. Reise. BEhase.

2) RGgiaa GED: WM. #IERG %S, NHRG D4,

3) Mgt s OB : BFETIMES]. BERE . NERN. M2aEit. PiksE.

4) NHZA: AFEFRELE F B,

5) waEH OREEaAS. EEYG. ARZEDITEEIM.
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21.5 WSR2

[EREIRa]
(1) OSIRM 15 B2z 4288y, K 21.3 Fion. b, 224 R4 A 2 AL %t v 55 & K
21.4 fli7R.
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A
7 — B
6— KiLE
5— 2ifE
4 — EE
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2 | R E
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o RS EREY
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K 213 OSI/RM 15 B %4581
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BB RS maEsHL
. — 2 V7 ML
4R e Mo R 55 —
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B AL RS NTELE
YRR B4 HL

K214 2RSS A2 AL RO R 0% &

OSIJE ST 907 2 )M M A BRI R 280, SO IR BE B A2 s 28Ky, el AR 3 oy 20Ks B
a0 A R EAMEE RS

1) 2 BORBI: i (28 AR AL i, TSR (L. 456, WadkadD, TR
S0y AT B
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2) SYIEEORBIE: AN P S R K, A R AT B .
3) CPEVEBEARSCNE : 8 FH A BH R it DL A AS IR ey )87 R Atk 15 Tt AT B4

(2) AEHEZE . DAUE SR, H H A2 B 1 HAd S AR b PR 7 458 4 2 68 90 SEAR 1K) B
SR A SR (A4, AR AC «, M), AnRRHE CEYIFHIE . ZEHE=T7
Sl B (ENUhIED . ERIRSI B N wde. BEEREE . 2k R fF15. Bk,
s BBTROE . DU .

(3D 7 I FEHINELE o 24 A & 5 SR B ARIEATREPR U7 0] I, 177 il 28 1) 45 1) 150 2% (Access Control
Enforcement Facilities, AEF) i 117 Al 421 e 5 15 % (Access Control Decision Facilities, ADF),
ADF 7] DURYE B R SCE R CEIEARE AL E . U )i R sl A B A R R IEAS #5152 DL T REid
H ULRT I e R B TR U5 M3l e 515 & (Access Control Decision Information, ADI) 5 H 7314
B e A B bR AT U i) B

(4) WLEVEREZE . LIRSS H B2 R MG B AR N BGE T . HLE NSRS 8
AR U AR I D R L

(5) FEEEMAELL . SEBEME R S5 B 072 2 2R i sl Rl gl bty , PR A7 K008 A LA 0% Ja8 1 1) e 2 1k
FERNENR S 7 KA RPN ER AR . HaR 00 Banmbr. £l . seBMEpLHISEa 7 A
1E AR ] 5 BRI SR AUE R ol o

(6) PUHRHESE . PrHCmUIRSS (1) B 2 PR AR & FA BT A BIESE . PUHUBUIRSS B Be 2y
WEPE ARG EdEAE S . A6 RIS IEPRIGUE . R ZIX S AN B

21.6 HVE RS Rkt

[EatiFEIRR]

1. ¥R 0 Mkt R

SEREMEBLTH ) AR 4

(1) A e B L R B SO R G2 AT 30, JF5 FEPERE
(2) FEORFEVERERIATIR T, AT BE N SR SE B E L0 A 5| HY Se P E LI A
(3) fEH A -

(4) T A 7 B 20 SR i 44 0T

(5) WMy e e ek, R pP R ANk BE R A

(6) BUAHIEAEB RN, Z 580 F TiEad k.

(7) /] CASE LA, [FFRIfF&E, #mTIE¥CE.

2. BB AR

By P e Bk AR AR ELAE LR LA D5 T -

(1) Bl IEAE T R HEE N .

(2) PRRTIF AN, S mistr .
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(3) e PR AL BRI

21.7  RSANESSTE S

[EatEiRs]

1. ZARBRMNEEH LR

RO Ma G IRV BB & Wa g v . BRI MESS e N U B E S v . AT RSS2 A
TR i 95 12 55

2. SR AR AN 64 WEEE R I

(D 53R 5 2 Mess PR IAE -

D EffagetE: —BERENRERERFIR, BABRMEFKETIEIER BT,

2) EIRIEENMEgSTE: WfEm ax ROTiESY, B KREX RS TTER A G EZZHD,
KRR RS, AU EREN TR

(2) C/S M. IXFhAEM B MESIVER : 20 mfass ik WZE TP e gs ik P2 ph s ifa s i .

(3) B/S 2Ky, Wik B/S BRI HTTP Hhll, SHEAEGPHRETENR .

(4) FAIRBNEER o A IRBN LM R S5 P AR RAE . ARRaSS Y. A 1) A B B30 1) e 55 1
ML RIS E . FAIRE A GICIEIR . IR Masa e [Be AR 91 .

(5) MVC 289, MVC 3R PIRE S5 AR IAE LR 3 51 :

1) BARPEMESS . an— AR A, R ENE MVC J7a, AR L S s
RS, SYINAEWIME AN, TR AT 2 MR, PRRIEAT AR,

2) MESEHRERRE . ME SR SEH BB ERRREHENEE, Rk
BHiEH R AE, WEMNHZERM. RZIMR, Xtifg 7 efrfmrE- .

3) PR BRI R U i) e ss v o AR B A4 VAN [R], WL T e 75 22 2 Y A e 3R
P3RS ) R EE o 6 AR AR A B AN 2 B AT U il o B R R M R

(6) TUNIZEERE o TN AZ SEAa P i 55 12k A BILAE -

DD BRI . N RG0S R T BRI R ERAE, R A% LM R
FEFF 22 18 B ST 3B AT 14 15 28 Gode Ak AT R 3 BB A

2) HHFEEETFEME TN . AN R HRREEE AR — N RAE ARG L.

3) EETURMESSE. MNRIE RS S A EA/DNDIREE, WIS TR R, R 4ES
EB0B 5, HH R ) R 8 1S B Mk

(7D TS BEM o TUIR 55 B A 1D e 58 AR BLALE -

D ARG E AR EEa . TR A FEAE AR KRR E RGN .

2) MRS AEEH R RINEISE. RN BT IRSS 2 AR E L], 8 5 ARRE Sk b Y B
A 368 v TR EE S 1 A AN T FH A SR R S A
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1. i&ZA2IKIE4K5 F) F k% (Remote Authentication Dial-In User Service, RADIUS )

RADIUS & H &) 2 B2 2 Fon e A0, 81 1191 (Authentication, Authorization,
Accounting, AAA), BA MRS Ry, HulH 2 M sl

RADIUS i@ % H i SGZH 2, 2R EMEIREEZ 3 ZHRZE RSN

(D iCZEZ: &R0 KEHEDRE, YT K51,

(D W5 SEIAIE. B § T =P 55 J R 55 335 72 8] RIS

(3) FR @iz I g — AR U AR, PR RO, DB R T, R AR
SN EAE T S CIA T

2. ATFREZHILZAATEEEZA
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(D W& GFEER LT A HRg, OfFEEaRAES. FEER. TS K
(LRSS &

(2) 2. GRS EsH a6 R, OFRES RUWESR RS (Supervisory
Control and Data Acquisition, SCADA). 434 s\#% | &4t (Distributed Control System, DCS). i
Y 8351 24t (Fieldbus Control System, FCS). T 4ufE4#Hil#5 (Programmable Logic Controller,
PLC) (NEHEFET). AWLED (Human Machine Interface, HMID), HAMIIZEHIFETF

) WiIt/EHZE: WIRR A L] Frafsmirk, 551 A s & B¢ R 5t L D)5
E, ST BARERANH, BFEHERIT RS (Manufacturing Execution System, MES) (RZ 4>
WHRZ NAEPHE RS RYD) . HENUBTH T4 CAD/CAE/CAM. ER5EEFE (Supply
Chain Management, SCM) . /M) Y ALK (ERP) . %% J' K R # ( Customer Relationship Management,
CRM). HEN 5% R P (Supplier Relationship Management, SRM). iM% 44T (Business
Intelligence, BD. 7= b A BAE #E (Product Life-Cycle Management, PLM).
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An architectural style defines as a family of such systems in terms of a pattern of structural
organization. More specifically, an architectural style defines a vocabulary of components and connector
types, and a set of constraints on how they can be combined. For many styles there may also exist one or
more semantic models that specify how to determine a system’s overall properties from the properties of
its parts. Many of architectural styles have been developed over the years.

The best-known examples of pipe-and-filter architectures are programs written in the UNIX shell.
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The architecture design specifies the overall architecture and the placement of software and

hardware that will be used. Architecture design is a very complex process that is often left to experienced
architecture designers and consultants. The first step is to refine the nonfunctional requirements into more
detailed requirements that are then employed to help select the architecture to be used and the software
components to be placed on each device. In a client-based architecture, one also has to decide whether to
use a two-tier, three-tier, or n-tier architecture. Then the requirements and the architecture design are used
to develop the hardware and software specification. There are four primary types of nonfunctional
requirements that can be important in designing the architecture. A operational requirements specify the
operating environment(s) in which the system must perform and how those may change over time.
Performance requirements focus on the nonfunctional requirements issues such as response time, capacity,
and reliability. Security requirements are the abilities to protect the information system from disruption
and data loss, whether caused by an intentional act. Cultural and political requirements are specific to the
countries in which the system will be used.
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An application architecture specifies the technologies to be used to implement one or more

information systems. It serves as an outline for detailed design, construction, and implementation. Given

215 ———

Lo\ Sz &




25 et

the models and details, include logical DFD and ERD, we can distribute data and processes to create a
general design of application architecture. The design will normally be constrained by architecture
standards, project objectives, and the feasibility of techniques used. The first physical DFD to be drawn is
the network architecture DFD. The next step is to distribute data stores to different processors. Data
partitioning and replication are two types of distributed data which most RDBMSs support. There are
many distribution options used in data distribution. In the case of storing specific tables on different
servers we should record each table as a data store on the physical DFD and connect each to the
appropriate server.
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Software architecture reconstruction is an interpretive, interactive, and iterative process including

many activities. Information extraction involves analyzing a system’s existing design and implementation
artifacts to construct a model of it. The result is used in the following activities to construct a view of the
system. The database construction activity converts the elements and relations contained in the view into
a standard format for storage in a database. The view fusion activity involves defining and manipulating
the information stored in database to reconcile, augment, and establish connections between the elements.
Reconstruction consists of two primary activities: visualization and interaction, pattern definition and
recognition. The former provides a mechanism for the user to manipulate architectural elements, and the
latter provides facilities for architecture reconstruction.

AT IR H A — MR R AU R RIAA AR, B4 T 2 IS . 5 SR HGE 7 B
RGO VRSB TR e A . A5 R TR G 8aE sl P IS R RIAL K Bl b
T AN B A 5 R T8 3RO A e e o Bt e o BB A A A% 2 A B R i s B 4 5 SO TR 3
P PEP AR RO S, BB IR IF @SR T R A g . B A 2SS A K. AT RIS
B A LAEAE SRR ArE RO 17— Ak B AR R TR AL, 5 E R A T T 2 EA
1 it -

—— 216



255 22

A system's architecture is a representation of a system in which there is a mapping of (1) onto
hardware and software components, a mapping of the_ (2) onto the hardware architecture, and a concern
for the human interaction with these components. That is, system architecture is concerned with a total
system, including hardware, software, and humans.

Software architectural structures can be divided into three major categories, depending on the broad
nature of the elements they show._ (3) embody decisions as a set of code or data units that have to be
constructed or procured._ (4) embody decisions as to how the system is to be structured as set of
elements that have run-time behavior and interactions.__(5) embody decisions as to how the system will

relate to non-software structures in its environment (such as CPUs, file systems, networks, development

teams, etc.).
(1) A. attributes B. constraint C. functionality =~ D. requirements
(2) A. physical components B. network architecture
C. software architecture D. interface architecture
(3) A. Service structures B. Module structures
C. Deployment structures D. Work assignment structures
(4) A. Decompostion structures B. Layer structures
C. Implementation structures D. Component and connector structures
(5) A. Allocation structures B. Class structures
C. Concurrency structures D. Uses structures
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M B c D E F

A 11 16 24 36 54

B 13 16 21 29

C 14 17 22

D 14 17

E 15

(69) A. 38 B. 40 C. 44 D. 46

R IR EE SR F M I L2 4 T, T R ORI R 55 260
WE A—F BRI T AR

MA—B—F: 11+29=40;

@A—C—F: 16+22=38;

BA—D—F: 24+17=41;

@®A—E—F: 36+15=51.

AHEFRH A—>C—F 2 iaifis.
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M LT E

(700 A. 17 B. 18 C. 19 D. 20
SRR S W25 BTRFR BRI, S B PRIt 1) S5 K BRIk i, 190 2% o 8

SEER: (700 C
The objective of _ (71)  is to determine what parts of the application software will be assigned to
what hardware. The major software components of the system being developed have to be identified

and then allocated to the various hardware components on which the system will operate. All
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software systems can be divided into four basic functions. The first is _ (72) . Most information
systems require data to be stored and retrieved, whether a small file, such as a memo produced by a
word processor, or a large database, such as one that stores an organization’s accounting records.
The second function is the _ (73) , the processing required to access data, which often means
database queries in Structured Query Language. The third function is the _(74) , which is the logic
documented in the DFDs, use cases, and functional requirements. The fourth function is the
presentation logic, the display of information to the user and the acceptance of the user’s commands.
The three primary hardware components of a system are _ (75) .
(71) A. architecture design B. modular design

C. physical design . distribution design
(72) A. data access components database management system
C. data storage data entities
(73) A. data persistence data access objects
C. database connection data access logic
(74) A. system requirements system architecture

C. application logic application program

POWO®PEO

(75) A. computers,cables and network clients,servers,and network

C. CPUs,memories and I/O devices D. CPUs,hard disks and I/O devices
BB SR 10 R 10 2 I8 P P RO 300 430 4 B B  A BRE 1, %UtHIETﬂ‘
KRG L ZLRAA R IR0 BB R GO AT PR R o BB A R0 50 4 AT 6E, 26
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%DJJ@H, Ab PRI FE TR G M HE, XE R TE F SQL HEATHE A 2 3 BTl Re R N B,
X AR R, I T RE R ORIC T 5 4 DDA R EH, T BoRE BRI
HPns. —NRE0 3 REBEMM 2R L IRESE. M.
BEER:. VDA (72)C (3D (JHC (75 B

242



528 s

BB T C 5B 537 )

il — (25 47)

T TR ] S DS BE SRR U T Rk, (A1 25 1o i

[IRBA Y 3 HIC 2 w1 R P B E A RS0, W PSR AERI s S RS . AR FEARE
MWz fE, —BOANZIE A OThEE R DB R BT A, aF B AR, 2B
1R P R 2 A AT AR N AR A AR T IE8 AN B, ISR B . IE# k4%
AEEE, WT R ER R BNEE AR T RS AR, MER. o S H T A A
IPEALER, JEXFH AT S AL . AE TR S A BIITBL, A E R R R SR A R VA
L/

(a) EH R AE IS G X P T S AfgE, wE R AR

(b) RGMNAZEFTERM RGP, SR SR BT AT R 5 R

(o) TEIEF GBI, RENAE 0.3 BT P 1 R I B REEAT i R o

(d) THEAELIF BCFRE e DU E bR s 555 v 3, A 1024 775,

(&) fEIEFMBIENT, AP RKIEFHEEE, XHRAE 1 FAREIZEE

(D RGFMSFH WG, NAES BSR4 RS

(g) RGUCHFFHA P SO BRI R, ZERAE 2 N RN 8 I A I8 @ 5 A AR

() REEHUE, T2 10 BREAHE R, ARSI E D RGRS -
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FERE S E T AMNIE SIS M SCE BRI E R, DRRIERFET N2 ARk, %t Thig.
FERABDL MARES R A 55 . RE CHENUVRER RS 500 BB/ FE : ARSI k25
VERURI RS ASSE B T R RT R B AR b3 R . SRk sl et 2 7 AR A R AR R I
B (RIENX. RID H5E T EZEWHAERE. BARRE TR0, RN, RGAZIEE
FIORA o B TT K BT RS B AT DL IR b 2 PR AR e — 0 0 e AR AE T R Kb i AR, B
TERATF SO AR PO AT DhRE . SRS 53— R R & AR 2, B3 52 )
AR FEFAARCRD . FEROE RGP EM RS, AR EMPEAR, FE, &,
e AL BESE, FUH BN AR, RA R A SO S B EBUE R, TR &
THR L B BT A AR B A EBLE IR
SEER. (260D
® Ul N THAMEAER R R AR T, IEME_ Q7D
Q7)) A. BAFZERG= 4 A IRATE R RIS
B. WAFEAERG=E AR E A TR R E R
C. BAMFAERG=E B AT R ez H i
D. BB A A RS e
ERBRAT I GRS B) BHIUEHE, BB R A BT R e s F
A
SEER:. QD C
® LR BBEARMEE S —RAFRE T ERS: F R TERSREMWERMH, A
JRAKH . GAH B (Y TR S5 A S S gt (28D S TAE.
(28) A. FFik MR, KA. AT
B. Jk. 84, %4, malH
C. FUBEE. MEMREN. BIERG LY. Bibwd
D. . MEREEN. . B gt
RGN LIRS SRR A0 T AR T R S —— % 7 7 S 5 A g 2
H, AU R . 67 SR ) T IR 2% 38 S5 SR Al B i F R a8 4 24, ] AR AR
WM ——4% % = BaaS API MBS, REW (¥~ bATE EERAMNA; B3 #EM4E—ik
P T R AR AT HEAT A R $Z T o —— 1k A F A SRR, AU N B 5
VAT 5% .
SEER. (28) B
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® HEAEURSMEACIAIERRTT, BRSNS T OB AT A, AN AN B2

AFTHEIABERPOE , AT HIEAT .
B. BIERS
SRR AER TR, SRR EAE R IE RS IR Z MBI %, 7k
FIRR ], RIEET By C. D WA RIRIE, 210 A EEY).
(29> A

29 A.

SEER:
® BT KR EMP (WIS, w4, Mul, &1, #I1EWE, &0
B, BUASR AR IR RFUR. R AT

785

HEANFBENRG, BAXKEREMP JET
B R TR EMP N (32)

C. fff

Hiig

30, H

— P LG A — {7
Q1) s AT

==
2
fift

D. Mg

Q9

PRI, 7£

N FEE(ELE, K
N —ADHEITATEL
POIX— [, NiiZ

RIS | #& | M3 | W] | FIEE | FBIARA FREE(FHE RERR | RRXHR
0011 | KEEH] | 55 | JPAH | 808356 0012 JERUEIEX 15 G N %S
0011 | 3KEEH] | 55 | JPAH | 808356 0012 JERUEIEX 15 HARUE K8
0011 | 3KWEEA | 55 | PR | 808356 0012 JERUBERX 1 5 TR ERN 7R/
0012 R 5 | FFRHE | 808356 0012 HiERAK 155 F R L5k
0012 2R % | FFRE | 808356 0012 FigEWK 155 T K8
0021 | Z5ZWN | Z | TIAEE | 808358 0021 AR ESE % 8 5 RS %S
0021 | ZNF | % | HIAE | 808358 0021 PEZESE I 8 5 L BEsg
0022 | F#5R | 5 | WIAE | 808358 0021 P RKEM 25 T EH L5k
0031 2R 7| MEE | 808360 0031 P B 18 5 ESILESY &S
(30) A. INF B. 2NF C. 3NF D. BCNF
(31> A. TICAR. Jofli N7 A R 57 1
B. TIUAR, (HAFLESEN R AR S
C. fFEIUR, (A EERIER AL
D. fETUR BEERERA—E,  USEE A 5 A R
(32) A. EMP1 (TS, @4, A, FKEEHD
EMP2 (1), #IHE, #1550
EMP3 (G5, FEERDL, MAKRF) -
B. EMP1 (1%, #4, Hal, #17, FKEELD z
EMP2 G, #ITHEIE, #1753
EMP3 (L5, FEEMHMN, MAKR)
C. EMP1 (TS5, @4, M, FKEFHD

EMP2

CGEBTY, ERITHGE, #IIATTN, FEEMA, MK ER)
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D. EMPl (i L5, W4, YR, &0, fITHEE, SR siN, KEED
EMP2 (L5, FEEfEhE, ZKEMR, BRKR)

FREEN G0 FEEE (RATE. FKEMAD, WI14%51E LR M HARLE R KB,
AFF 4 2NF.

(31) ZAETLA . BEERIEMA T, UGN T8 FHER 75

(32) R — A E IR R AT 70, 845 70 R s 2 15 5 TR A s S50
N3 FENL: O REA THEREE: @9 MERRF BB @/ R E LU, EREF
BRI

BT A AR, RONK R G BB R EMPL (52 15, #E4, KEAhE). EMP2 i,
TS, FIHATTAD) FIEMP3 (ALS, KEEKG, BUAKER) 3 MRABR, 5K REBR
BEEAEBER:, XORRERERR BRI, RTINS 4552 51 15 B RIR AR ATERERT .

I B A IEHI, UMK RS R0 R EMPL (TS, #4, #17, KEAh. EMP2
GERITT, ERITHIE, 1T/ A MEMP3 (R TS5, KEEMRA, KREXR) BERAEGEREREE,
SARKE T R -

TR C RHARE, B K R EMPL (R TS, #4, FKEEHE) 1 EMP2 (i
1, ERUTETE, BTN, KERR, BIRAKRER) KRN, 25 1o RBUER A A
B, NABEIRRR R BRI 0, e B TS OB ATE R, BRaEREKERAEEE.

IR D SRR, PR R RN EMPL (RS, 4, 307, 0185, #50
st N, FKEEAENE) FfEMP2 (RS, FEE(EN, FKERR, RAKR) A& HERGE, BT
12106 R RAELE TR RS S E AR —8E . i, EMPI1 fP3E 2 TR EEHEM “Ti%e KA
2 57 B “TiEEE 18 57, T EMP2 % R TR R MBS, SEUE S #RIER
A=, X, EMP2 FRE R THRERRE 5S4, WAHFKEAEMEELHI S K, S8
HARRTUR

SEEE. B0OA GID 32)B
® IEERRZE  (33)  [FERE YRR

(33) A. BAkEA B, JRARA C. Pugiiny D. ] ) X R A

RGBT A R AR [ SERE LR T A

SEER:. 33)B
® LTRURS KA, HHRNZE G4

(34) A. TUIRSS W o v AR N R o AR S 2 A TR, AT 75— 47 D

B. MRS AR AL, GEIARARAT A MRS B, R AR AR

C. TR 55 E Z R LRI & SO fEEIRI S RS RIfa G, R
IR 5 BA) T B R AT 22 A 3 IR 4% T ) O R

D. ZBUHIRS AT SR04 BAN R4, MR EE MR 4 HELR CI/CD ik
LR XTI R BRI R, RN SR E SR IE 4. &2 A AR R AT SRS
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R LI C “AEATRRIS PR S R L TR, £ IR SS (1 7T R M AT 28 B
PEAERR S MR R & T RS Z AR O R o IR 20502 KT 1R &5 AL 28 (1
Uiy 1) #0208 22 Hi AR 25 SR ALK APT SKEAT

SEEZ. (34) C
O  TFHISCT B JEA LN MIET, AR (35)

(35) A. HREAGJEN . #pEBR . BRI B, AOBLIE . BT R A sk

C. ZASAEJEN. B2 B% & R D. ZERREaRisit JE

R B 00 B R R 0% R U, H A SR A AN T e I B i 2 —
PSRBT, EAR 2 JE AR 44 SR

SEER: 35 C
® ZIRHMRTR R R LN, SRFH Bl R R BB A R H 2 E AR, AR AT

MFEARLDR . mIHETCIE R RS0 &_ (36)

(36) A. @it DevSecOps N &AEI, W5 Thaer K EINEEE, $RFEREEE, A

B. VAR AR B AT AR AT 5 K IR R A 4 A s ]
C. gt Pafitidlh gz RS Mt meE s, RESINAES B,

Ak 55 % 4B AT
D. VI RN 53R RN AR R B A, ARAL 55 ThRE AT BLoE 24t = I
ZRFAR AR R

ERBRIT IS B K Z R R AR S5 AR E A AT B KA B, T L E
MR N R R EJEThREAS I sk, FIbE. s, wII . KEESS), (HIEiREE
AHAEThREREE .

BEER: (36) D
® EMMETIRIAES, FToREHEFREANERE, FToREHBEIEANES ZWHT R, FEmH

A PR R aEiR, Bigdsr (3D .

(37) A. TRHEB B. iR A
C. HRAHITH D. FRI:L

SRR TR BRI G ITE, & Y 2 RN B 2 E T R
FERAFRRTRES, FREHFENER. FREHERIEARNES LW TR, IFETHE B
FP IR R, BT 7R SR RR R

SEER: QDD
O URSSEEAM RGN IEWIS AT RS T AR, EAEAE “ RS A BEAE BRI A

PRE BN HCIRZS” M« RGEBEAT —RIT A I BB L A R I 1) A )i, 3 1) A

KEFEREEF_(38)  Hx.

(38) A. "HMHAMERE B. PEEEFITT &R
C. PEREATATIMR D. A AT E e
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ERBEAT < ARG5S AELE R (I A PR B IE HRES 7, Rt R Gk s e
HIAEA, J& T RGP HPERERE . “X RGBT Z RTINS ZE R AR I [A] 7, 3R 0 RGE AT
VRN AL 7 T RE 1R, BT RGBS TEmE

SEERE: 33D
® {f Cache—FAfFZIREEMH, FAFHITE| Cache HoIHbEdEHH_ (39) 58K,

(39) A. 7 B. FutH
C. BAEF/D 5 )4 Bh iR D. T

REMBRAT 76 Cache— EAFHI I E R AEM R G, N T IR L, 478000
FI| Cache #4045 3538 A 14 52 B o

SEER: (39) A
® IR ELERR LMIREEE, A2 (40)

(40) A. ZEF ActiveX #244F B. BT
C. 5B Cookie D. ZAH A

ERIEEMT ActiveX SLIUHS T — Z 71 W KL 1706 QAT HOR AT B 0G0k, Horp R
Fi A X GAFETY , ActiveX SN PLE Sun Microsystems [ Java £ AT $2 Hi 1, DI AEFI Java
Applet ThEEFRML. ActiveX F4F BIAE I AR L INIRIE
SEER: (40) C
® THIRTRENAuET, EMRE__ 4D
(41> A. DUIRMAZ L] DUEHZIZ AT AN [F) 99 26 J2 S X 4%
B. MLAEJEIE Bk, DUKMAE bl — P 2 o A
C. AR —MURR RIS He L
D. @ AN ERE 1) — 2 TAR BT pl— AN o3k
RGBT =2 A IR AT LR R [ 4 2 A% . T LA A
BAE T 2, Btk A Bk, R4S RAAE SRR L EAHS T — kg, A
P HIIRE, B C fir. RAEE =2 BN R — 2 TAES A TR — AN R38Rtk D 4.
SEER: 4B
® LDITRTERESEITENL (Complex Instruction Set Computer, CISC) FlU% faj g S HE 11 H AL
(Reduced Instruction Set Computer, RISC) IRGRH, 4HiRAZ_ (42)
(42) A. {£ CISC 1, R IR$H4HR M AT A2 R AT
B. —&iMiE, KA CISC £#ARM CPU, Hth it &R EH
C. fERISC ", HI&E & RMMATLZ AT IR S
D. KA RISCHE AR, 184 RGiH TR M AT 0k A
RIS EI N (Complex Instruction Set Computer, CISC) RJFEA AR E
— BRI TR 2T RE, SN SR AR TR 2 U e B TR SE R ThRE, SR DR
HIRELEAL, SENLARTITE S RGHEERBPE KT E 44, CISC tHENL—MAT & 148 2% H 27> 300 %
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PLE, ARHEZEEE 500 %

CISC M F 2 ﬁuT @Hz%ﬂ%‘vkm CISC WH M, AR RIELHEMEL AT —
FRBEVEE 7 A RS i, XTREZ A CPU B, IR TS P A, @4 RAd o
PER, IS iy 200 5 g R P i 4% HARTR 2 MTE BRI, Hgm e e A S UK mi & 2%, A
PAPR A G PR A 2 AR L IE ) B ARRED ;s GCISC 5wl e 3% I R bz, B SEaEE L, &
THEA, WHEEIAK: @CISC 48 R it RIRZ WA, SRR 2, ML, Mok
P2 15 11T 8 it 28 AR

FERIE %ML (Reduced Instruction Set Computer, RISC) 3 A AR i ity /b F5 4
a8 2 ThRe, PRACEEAR SO R, 42 Re A BT, JRhad i bgm e, =Rmie4m
PATHSE, %ﬁﬁﬁ@@%ﬁﬁﬁiﬂ% AL G PERE T

SEHL RISC R AT: OESHHF4E L (Overlapping Register Windows) £, 5N
RTEAATAI RISC Wi HH; @ ibgmidEsi AR, RISC A T KREMZFFEE, SHEAETFHE. i
AT AR RS R R, D VAR RBUE, O8I G PR AR AR A R SE . @B K AR B R
F& RISC N 1 i — 42 i I /K B33 BE 1T R FH BT B s ORE 232 48 5 10RE 7 AH 45 & FE R T R

SEEE. (42 A
® LT S0A %u Web Services $ AR BV ISR (EAD #i3GE_(43)

(43) A. THFE BEREAR B. i [a) i AR AR AR

C. [ R B B AR D. i AR 55 B AR

XI55 S0 B P AR SR FE 0 2 R b B R AT S S ) B T A R 4R
RS Hodr, BEOERAR R —MEREA. il — R SRR 7 I, BN 24t
BUEERCAE N B CRARE, TE R AR i P i A 2 RS BN R G h SR U ok, JRiE
TR 5 A R R G SEIUE B A8 L, BCAE B #0045 84 SCHE— 8 OBR A, A A Rl 13 A4 B B 1)
A, FEA BT hriEdl, X T 4 VAR RO V2 I AR . A [1)3& B #8 H AR mT U
M NES =07 (LRI SR BCE BC A%, AT A5 2 il AR 7 54k

THT 17 3 R P B B AR L S — Pl R IR AR B AR, BN TR AR A - O R B
. HSWERS, MR RG BFE R E AL 0SB A 8. L5, 1 iE
MIBE O VEAE T M 4 AR T R 2 b, 8 T A A8 2 AR MR )2, B IR
2% B AL T SRR AR R S i R P R A B IR S5 o X T AR BEAE AR L Y B )
1 B B IR S5 2 00 ) Rk, R Tk 55 I FR AR il i HL T S B R R, 2 H AR AR K
Wi EETF K.

HT SOA (RS ZEM) T Web Services £ A HITHI 7] I 55 IIEE A AR @k 45 46 AR 1
M) — R E B, BN AR BT — AR R AR . BRI G2 — N1 Web R4 8 2 Ef
B K Web fIk 55 (1000055 4 B . Web Services $5 A H T/ 3k T8 N3RS 1 T IS AR HECQT HTTP,
XML 55, SCRFRS DR AR SS Ab BE ) 7 5« MR S5 Rk 8 rh AL AR e R A . RS 1 B Bh A 4R
FBNASGEE SRS A, B — A ) IR 55 1R S 22 Gt 0 i S R0 S FH 3 40 B8 B ) itk 15 e
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SEER. (43)D
° (44) ST H BRI EHRAS B R Uit 5 B IS A S, 2R —ARUE BEAREL K

RIERIDLIR T & DLBIR R AR B L . N AR SS A Bl At . 42 75 fE 45 0 R A 436 FH 1 AR 25

B, PRALRARE . MR IR SRR S, SO &R ME BN .

(44) A. YIBER B. =mit# C. FEW D. LR

RIS BRI 5 RS RS, R
FARELIM R S R s . e ABHIR SRS MM B RS At Ak . 4% 75 A5 A RAEAE A 1
M, Rt m AR AR RTHRERITH R S5 IR %, SRS BN

AU H B EERE: TR, FE MBI RS, A R B AR O, T
IERARI SN A RIFRESEREHE, LU 5] 3 R R %R RS kA 6T,
FAR AT B A RS S5 RFAE

SEER: (44 B
® /BT AR AN 45)

(45) A. AP REEZHEEMIE B. kAR 4R

C. TRFRFH—B D. EHPTEHZT

& RBMEMT  Theo Mandel 7656 T R B0 ZEd, $-IHT 3 % “®eH0”. OFEAPT
HIZ T @b H ISz AE; @ORFRF I — k. X2 “B RN SLhr BIERC T H TR R
AU LTS B0 1) — S T R ) 2t

SEER: (45 A
O RMFHMTE R ZFEH P HAR A RAEETIRE. T8 YEREA BT RS, DT

BN, BT AR T R I R AR R A R 2 (46D

(46) A. ApkE B. XJZEEHETAE
C. X HEAT I D. BREITE

ERERAT RS TR AR TR SR P AR, AR R G BT B SRR, AT
PR TRV . b, AR IR RGN A R T L 2R AT S RO A AT R R 1
3MBER.

SEEZE. (46) C
® [ HPMNF, BT RAeREERE 4D

(47) A. TLS B. TCP C. SSH D. TFTP

RIEERT  TLS F TR ANIE (3 5 A AL 2 R (R a5 MRS S 88 e . TCP AR5 2 1
BAEPML, TFTP 2SR, R SSH &L A e B g il

BEER: (41 C
® HE LU ENRATHIT KIS ML RE S AR S, AT AT iES 3 . FEERS

]Sy 4Ar, S3HTITIEN 2At. $ATE TN 3As, 32T 77 RMCGL B EHAT 58 600 %454 i

I (48) At EHRIBIATES i %%, WTER i+1 4%, BREUEE i+2 2 E B MK 5 (T
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84, MMLBEHAT 5E 600 2562 FTTRITIHN__(49)  Ato
(48) A. 2400 B. 3000 C. 3600 D. 5400
(49) A. 2400 B. 2405 C. 3000 D. 3009
EREEN BT RBEEPIT R — RIS LR HPUT F— %184, AT 1 KRR
ALY 4AH2AH3AFIAL, AT 600 55454 i B TE] A 9A X 600=5400A¢.
HRRRAKLE T, AT 58 600 55482 I 7R LRI (8] 4ArX 600+2A1+3At=2405At-
S2EZER: 48D (49 B
® B REIAIT K —EFHELE RS, EUHYIE, HPERE TR AT R, H
S TEAHE SN . JEERANH TR . FEIRXAE DL, BT RO FE R R __(50)

(50) A. BATIEAY B. EKET
C. JRBTFF AR D. BN AR R (RAD)

EREET RO, 0 PR R — B AR Th RS, (R B VAN
SN ACERAR L RR R, RZ AR TT R B AR IS B TT R T5 o aidi e A R 1%0% Co
SEER: 50 C
® EFRAFH (Customer Relationship Management, CRM) /', FHHFIX R EE P 542
R KR, AETF SRS, D RIFRMELZEHR.
(51> A. BPR M)A A 158
B. A KR Mgy
C. RIS Bl Se il 28 H bR
D. AR P HEBRE A, WLIER
@ REET CRM Z—Fh A% P A O RS v R 5 R AT, Al s
DA gty A RAE SRR LA s s AT I A bt o AEVE SRR S 7 T S L I R, — g 224
75 Bh A b $ =y SRR (1) B VB N B B R AR . CRM [ SE il B3R Ak Holk 45 DhRg it A7 o it
TR TARRAEREAT AL, Rl 55 8L R 2% 77, (RN A0 A [F] %8 BEAR A Rl R A )
FA) SRS
SEER: GDC
® RSB RGRW LT IS HIFES R, (BEE “ REH A S ANREAE ZR I TE]
PR BNEFEARAS” A X RGHEAT ZIRTT RIS B SRS 4 B 18] 7 P )8, Bk ) R4
RE R EIERR_(52) HHXK.

(52) A. WAIHITEAERE B. PEREAIAT B
C. PEReANATM D. A PRI e sk

ERIBERT RGBS A HELE BRI 1] P B IE HORAS 7, 3 X R Gk R A A
MR, J&T RG] FHIERERE . “ X RGUEHT KT R I S BB I AR I (8] 7, X R RA AT
VALY T T RE D HIFR, BT RSSO RS

SEER: (52)D
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® - IEEHEAET_(53) .

(53) A. B AP ORIERE B. HEiifk &L
C. VR FA R L5 D. Bk kR4

R RS
D AR RS AT AR B E AT R .
2) AR E RS A3F FRFEM TR, mANR RS, Bk
3) BOSLERAE: AFEmEEHERE. FREE.
4 BN OFEERR. BTN RS
5 DR LI RS BEEIRE. XA RS BIRARS.
SEER: (53) B

® CPU "Il B E o _ (54) .

(54) A. WAFRERRND B. ARG HHEE
C. LRGBS HE D. wFfFasiTeE

@ REET CPU 5 A AR, SR S ATt . Sl A 2 5 P 4 IR 1
BRI, NAARE. 52 RGP TR S BE M 8 AL B S Bs B 2 1 98 FETE 5% . HdiE A
2R 98 RO, BT ] P AR R CPU HIBR it 2, R G S B i .

SEER: (59 B
° (55) R—MEEILTH, #H3)MK E 8O E R KRR

(55) A. H¥E%Em B, HIEIZHE C. Ti4rHr D. #dlEgit

RTINS0 BT P I % 6 B BRI 1 3 A

SEER: (55 B
® ENFEHITR —EEREIE I ARE . ZREFEAESE THE LM ER (Pane) X4, #i

Ul TextPane. ListPane &, H&ig B RV EETIH. T ZRERMHE - M-S —HEH

ME VR, R E A Z AIMAT . B TZRPE, AT GRS AT T SEIL i A% 2

ERPE, BRI R#E N R (560 &I,

(56) A. FExBENA B, hAEEA C. im#FEHN D, EAHHA

FREBAT IR THE, SR T B A R IR SR, %5 5 50tk — 416 i
R, TR RE ZBIMAT R, JFHARESIFHER E S, EXMERT, X4 MEE,
Forr e A B — A /e X QA3 — R A B0 RAE B A 35458 FH 10 80 AN e 2 4 U A LA
F, M AR 7R R iR E K.

SEER: (560) B
O® 4 T F IR UZ UG AT A S22 W, RO MO R R R AT M R AR EE . B G LRAS . B

VSRS BIAREE T (57 2.

(57) A. YHE B. FdREERZE C. M&)Z D. MAE

RBP4 TR SR VAT 43 28, 4 Hh b R DR AT AR A3, 3
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2/ OSI 7324kt R i b i) — )2, B@ ARG SRS L, S RGURUR(E BRI
RO, OB R SR TR R AT B, AL DR RRRIRBR T EATLR N % 2 8] () B I B
BEARSS . BEE (e 2 R IAE W & B 7 SR A8 2 IR T M . 1 2% 1 2%
it V)R R 75 SR I I B (5 V2R A8 T show interface 74>, AR IR ZS, R FEM
HER, BEWIDRE. GRS BIA RS
SEER: (5D A
O BIRHIA S X K/, A BEHSE NG X BRI 16ps, HHZE X% 2 7 X (1
I IE) A2 Sus, 76 P X P R GEXH AR B BOE (0 AL RIS 1A] 0 1pso 25 P 75 B0K KN A 10 AR B
(1) Docl SCAFZH NRERL IR NGRIRIX, FRik EH P X AT A0 3, A4 R F B8 v X 5 B4R 97 1)
BFEA_ (58D ps; SRABGEMIX F AL/ IR (59)  ps.
(58) A. 160 B. 161 C. 166 D. 211
(59) A. 160 B. 161 C. 166 D. 211
R A TR0 K LR A 2 7
R BB GEIX I, TR RO X SR HEE NG X R X, HE A R E AN
MIX, P LR BRI P DA BRI — N B BT LA O 16+5+1+(10-1) X (16+5)=211ps.
R R IX B 5 2N S X 5K B0 M2 o DX 3 21 P IXA] DAVE IR K 2R R s A B, BT LA
HHETRA: 16+5+1+H10-1)X 16=166ps.
BEER: (58) D (59) C
® B ARGV, EBIEME R BAIES 260D
(60) A. fKIFIZBEEM A BIHIIER, e B & M EL A ALS AT 5
B. SMHTILA WK FIE M 25 B IR  AT,  BE AR % IZATIRES
C. WIEHP TR, Rk M ZEAT JyAE:RE
D. MMM IZEAG MIhRERMMEGE, B H RS R4
RGBSR, HERR TR PRI AT A L R RS, R
B QAT E P 25 b R T, B BN B W 4% 0 3R I B AR A
WO Bd S A B — 1 18 AR P 48 T SO .
SEER: (60) C
® ARG H KA P Wi SN I EE R E 61 . fEHEI, CPU WiS{EE
— R R __(62)

(61) A. R B. CPU A% 5#4/E
C. SRR A S D. REXT R S AF L H P g B
(62) A. BHZHE B. C. ¥ D. /O #0

ERERET CPU I b7 RS2 RER 9 10, 24 VO RE 54N HsiR N, CPU i
RE A 2800 1/0 FPIRES, 24 VO RS 5e ik 1 A 4& 50 5 | LA Wi {5 5@ %1 CPU. 28 )5 CPU i
ARPRAF IEAEHATRE P LY, BN VO IR &S F2)7 52 S /0 RG AR 24 . IR [A] i 32 7%
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kAT . SREFEEHI 7 AL, 7 Uy CPU A& 4 1 40K
SEZZ. (1) D (62)C

O AR RBARGAMAMN S BIIFTA RN, IR EANESSE, AT LA N E A
BAEAFRG A Hi_ (63) BFREEmA, _ (64 BTLRIHEAR.

(63) A. [HE 55~ HrIH 2% B. HEAME T
C. skt D. FFR%4

(64) A. FALEIH B. RS
C. BRIFREA D. ML

@R 1 B A, [ AR A R s BT Y, N2
AR IR T PR REE G AR A . 0, AN TR, AR eI rIH . A TR
VI B A5 o [ 78 FCA AT 73 kg T e (] 2 A R 24 SR [ 8 A o T 1A [ PR e i B P R
AT DASY i LB ) [ 5 BAS, B, R AR RLRRINSR . BRI R A, A RPEE E A R TR
R TCVE R B 8 As, RILAUTF S RAS, B, IrAh KL & T2, s
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® System analysis is traditionally done top-down using structured analysis based on_ (71) .
Object-oriented analysis focuses on creation of models. The three types of the analysis model are
(72) . There are two substages of object-oriented analysis._ (73) focuses on real-world things
whose semantics the application captures. The object constructed in the requirement analysis shows
the_ (74) of the real-world system and organizes it into workable pieces._ (75) addresses the
computer aspects of the application that are visible to users. The objects are those which can be

expected to vary from time to time quite rapidly.

(71> A. functional decomposition B. object abstraction

C. data inheritance D. information generalization
(72) A. function model, class model and state model

B. class model, interaction model and state model

C. class model, interaction model and sequence model

D. function model, interaction model and state model
(73) A. Static analysis B. Semantic analysis

C. Scope analysis D. Domain analysis
(74) A. static structure B. system components

C. data flows D. program procedures
(75> A. Program analysis B. Function requirement

C. Application analysis D. Physical model
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