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1.1.1

(Architecture) IEEE 1471-2000:" IEEE"s Recommand Practice for
Architectural Description of Software-Intensive Systens.”

(System Architecture)
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(Service-Oriented Architecture,SOA)

T
1T 20 90

(Management Information System,MIS)

1-1 MIS

2) (1999—2000 )
20 90 Windton W.Royce Waiker Royce 1991
1992 D.E.Perry A.L.Wolf

{elements, forms, rationale}=software, 1996

- (CMU/SE1)  Mary Shaw David Garlan Software
Architecture:Perspectives on an Emerging Discipline

1995
Booch Runbaugh Jacobson
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L= L I

T

E

L |

ESB-WebSphere Message Broker

2000

IEEE 1471-2000

20

3) (1996 )
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C2SADL, Wright, ACME,
UniCon, Rapide,

Darwin MetaH Aesop Weaves SADL XxADL

@

SAAM ATAM
CBAM SBAR ALPSM
SAEM
(artifact-driven) (Use-

case-driven); (pattermn-driven)

(domain-driven)
(attribute-driven design)

CHAM
®
Waters
Q)
( );
®)
( )
(David Garland Mary Shaw ):
/
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1999 IFIP
IFIP 2.0
Open Group ADML,
XML
[
[ ]
[ ]
[ ]
( )
1.1.2
1.
BS - PAC
9]

(Layered Architecture)

1-2
° (Presentation Layer):
° (Business Layer):
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° (Persistence Layer): SQL
° (Database Layer):

1-2
(Service),
2)
(Event) (Event-driven Architecture)
1-3
.
! v

2 W — ! E— P
{[ X ]1[ X ]H[ X ]{[ N ALY

S | |
1-3

° (Event Queue):

° (Event Mediator):

° (Event Channel):
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° (Event Processor):

3)

(Microkernel Architecture) (Plug-in Architecture),
1-4

(Core)

4)
(Microservices Architecture) (Service-Oriented Architecture,SOA)
(Separately Deployed Unit)
( REST SOAP) 1-5
e RESTfulAPI API
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e RESTful
° (Message Broker)
5)
(Cloud Architecture)
(Processing Unit)
(Processingunit) (Virtualized Middleware),
1-6
ProcessingUnit‘ _'ProcessingUnit | Processing Unit
o T
&t -
{3 )[
i i i
( Virtualized Middleware
) f ;
| ‘ Messa}ging Data Processing Deployment
‘ | Grid Grid Grid | Manager
Lt ;
)
1-6
@
) (sessions)
° (Messaging Grid): (sessions),
° (Data Grid):
° (Processing Grid):
° (Deployment Manager):
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[ ]
[ ]
[ ]
[ ]
4
Philippe Kruchten 1995 ‘4417 “4+1” 5
(Logical) (Process) (Physical)
(Development) (Scenarios)
5
1.1.3
- /
Cc/S B/S
/
MVC SOA
C2 GUI
1.1.4
20 40 70
1-7 /
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RS, MRS SN BRI A B R

REZR

Rk, — & m BUSE B E BB R SR SR 46 SR RLA AR T R AR

TIR S g it S/ TC R 55 A

W&, BEE ARIRBEIRESE, EAT

A BAE % DevOps LA
2015 2015
B Cloud Native/
2013 Microservice -
CMMI v1.3 PBE/PBSE 2%12 RASIC —
2010 R 2010 gy sk @ \Cloud ¢ 2010
2010 ST 2006, BUEESRE DD
. 003 DDD
HAFIRE SR
2003 xADL30 —_— WebAPI o Sl #gg% MDD/MDA 2004 2002
B CAFCR ABD P 2001 m ﬁchrA COPA
2000 Tpp XArch Booch ¥ 2000 0 2000 | 2000
1999 2000 rooBS FORM
ATAM 200 SBSE 998
ACME 1998 1998
RS |Wrigh U1 ”M]; ARy FAST
1996 ADL 4+1"view Big Data y 1990s 1995
SCRUM 2 1990s 1995 1990s
1995 A S4v
TOGAF . 1995
1995 ; 9“9‘14" s sk DSSA FODA
1990 S 1990 1990
1990
? TR AOP/AOS
it 83
e SRR R 4 A T A 19 ai
1ps g BEER g o | MRS 1905
BERETE Make/Build 1987 o X R 1970s N e ke
19708 1976 1990s i
1970s SRR 1970sLISP
A 1970s
1970 BEkeE | IRFTER 195
Compiling ﬁ{*@i_» kL 1968 1960s b _ oop
1960s 1960s A Artificial 5 {:zﬁﬁ' 1966
SimE Intelligence HAE
e 1956
|
s Abstract Data Type
BBt 1960

1940s

17 AR TR K R MM

R R Im iR

RYBEMIWEHIT (System Architecture Designer) &I H FF RIEHIHHIME A2 —, EA
DL —MNAB—ANE, WA BLR—NHIBA. 28T (Architect) L& #HIM. &t If. €&
. AREHEEE N, FTLASL, ZEMITR AL % UK A GG AT g .

AL E R4y, BEATIE H AT 43 9 k55 )T (Business Architect) « 3 RH 4745 42 4
Jfi (Domain Architect) « FHARZEMIIT (Technology Architect) v T H ZE#JIfi (Project Architect)
RGBT (System Architecture) %5 528, MRS EMMA T R BT 5K, X
EARYEZEM IO VE U R, P RG LM RN 9 4 M. ARV ZE# T EA (Enterprise
Architect) . FEAl4E M ZEM T IA (Infrastructure Architect) « #FE F AR 22T TSA (Technology
Architect) FIff R 7 REMIIT SA (Solution Architect) . A PHIBEFRIRE HEBESRRGELEWN

IR BT R TT

1.2
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[ ] ]
S
1-8 1-8 |
(1EEE
1471-2000)
( ).
2.
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@ ( )
@)

®
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A E

1.2.2

1.

(UML,User
quide 1999)
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LTE 56 .

4. (MAN)

MAN(Metropolitan Area
Network)
100 Mb/s MAN LAN, LAN
M AN DQDB(Distributed Queue Dual Bus), IEEE

802.6 DQDB MAN
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3
( ATM FR DDN IP )
5.
D
20 80 40
16
16
26
9.6~14.4Ks,
3G 36 26
36 384kh/s, 2 Mb/s
26
46 46
36 20Mb/s 46
4G 13 ”
46
56
56
56 (
20Gb/s, 46 20 ) ( 4 50ms 1ms)
( 1000 ) ( )
2)56
¢H) 56
3GPP(3rd Generation Partnership
Project)  5G SBA(Service-based Architecture)
2-21 56
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2 Joo

_@5§F_ I_NCIEF ‘Ngi‘ PCF| |U)_/ AF

ansz Nnef  Nnrf Npcf Nudm[ "Naf
T Nasf Namf NS |
AU ||AMF| [ SMF]
H\/ N2 \ 4
SRS L — = Mmoo I
| = (R)AN LB UPF o I\B{ DN
ND —
2-2156
5G NF(Network Function) 2-21 N F
(Authentication Server Function,AUSF), (Access
and Mobility Management Function,AMF), (Network Exposure Function,
NEF), (Network Repository Function,NRF), (Network
Slice Selection Function,NSSF), (Policy Control Function,PCF),

(Session Management Function,SMF), (Unifed Data Management,
ubm), (Application Function,AF) N F (User Plane
Function,UPF), (User Equipment,UE), ( (Radio)
Access Network, (R)AN) (Data Network,DN ) Intermet

56
56 ( AMF SMF NRF NSSF ) (Service
Based Interface,SBI) HTTP AMF (AN)
SCTP SMF (UPF)
ubDPp UPF  (R)AN ubp
UubP DN /1P
(2) 56
2-22
( )
2-22 (eMBB) 4K/ 8K
/ (mMTC)

(URLLC)
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( 2

°F

)
= L.G"(f{ | ‘
& - - - 7eNMBB N
I/J' e —
Eﬂ i mMTC
\ URLLC
e S
Q - \,\ /_,_/\ \‘ ‘
5G
2-2 56
56 SPN(Slicing Packet Network)
(Flexible Ethernet,FlexE) FlexE PHY
FlexE Cross-connection FlexE Channel
5G
FlexE Channel Ims
2.5.4
1.
1)
2)
oSl
3)
0Sl1 oSl
4)
oSl
(Throughput)
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5)
oSl
6) (Firewall)
CPU
2.
D
(Intermational
Standard Organization, 1S0) (OSI/RM) OSI/RM
0SI1/RM 7
0S//RM 2-23 (Physical Layer)
(Datalink Layer) (Network Layer) (Transport Layer) (Session
Layer) (Presentation Layer) (Application Layer)

M &R . NS
‘z i o B SN

2-23 05l
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2)0S1
(Open System Interconnection,0SI)
7 0S1 0Sl1
0S1
0SI 2-5
2-5 0SI
- NIP/CMI MH
VT \ DS J_ FTMA | CNIP/CMIS S ANS.L
ACSE,RTSE,ROSE,CCR
0SI
(03] |
TPO, TP1,TP2,TP3,TP4
- ES-1S,1S-IS
X.25PLP CLNP
|EEE 802.2 HDLC PAP-B
802.3802.4802.5 FDDI RS-232 RS-449 X-21 V.35 ISDN
3)TCP/IP
TCP/IP(Transmission Control Protocol /Internet Protocol) Intermet
TCP/IP
TCP/IP (1P
(TCP) (UDP) (TELNET) (FTP)
(SMTP) (NNTP) (HTTP) 8
TCP/IP 4
TCP/IP
TCP/IP
(TCP) (UDP)
4)1S0/0S1 TCP/IP
150/0S1 TCP/IP 2-6
2-6 1S0/0SI TCP/IP
1S0/0S1 TCP/1P TCP/1P
— FTP Telnet SMTP ’ NFS SNMP
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z 1721

(G
1S0/0SI TCP/IP TCP/IP
TCP UDP
P ICMP | ARP RARP
Enternet Token-Ring/IEEE 802.3 | _: PPP/
Eegs23 | PO | ARCret | g jp
2-6 TCP/IP 4
1P ICMP(Internet Control Message Protocol) ARP

(Address Resolution Protocol) RARP(Reverse Address Resolution Protocol)
NFS(Network File Serve) Telnet SMTP(Simple Mail Transport
Protocol) SNMP(Simple Network Management Protocol)  FTP(File Transfer Protocol)
Intermet IP IP
IP 4, IPv4;IP 6 IR6
Www(World Wide Web)
(Uniform Resource Locator,URL)
Intemet (Domain
Name Server,DNS) Www E-mail FTP Telnet
Gopher,

3.

@
@
®
C))

D
MAC
b HMAC

(&Y MAC

MAC
0 MAC MAC
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©

®
2)

802.3d

(Router)

1

2)

MAC

(2)
(
MAC
@
4
©)
Q)
0S1 3
ISP ),
(Routing Protocol)

(

(STP)

(1GP)

=R (A Al / PCimERE : www.ruankaodaren.com

MAC

300s)

®
®
®
MTU

(EGP)
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2 i 75 E

¢H) AS(Autonomous System)
(Interior Gateway Protocol)

IS-IS OSPF
IS-IS OSPF
(2) AS (Exterior Gateway Protocol,
EGP) EGP EGP
Intermet, EGP EGP IETF
(BGP)
2.5.5
1.
( )
2.
3.
(
)
2.6
2.6.1

(Computer Language)
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2.6.2
1.
0 1
1)
€h)
(@) CPU
3)
@
(Program Counter,PC) PC +1(
),
PC PC,
( ),
(
)
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@

) Al

3) A

4

®)

D
(Statements)

€Y
CPU

&)

Al A2

2

A2 2

ADD MOV

CPU

ADD SUB AND

BEAXN  REBWFEFS , RERMHOW+RETE , 1TBRELWEERTN
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€))
2)
4 (Fields)
(D (Name Field)
1
) (Operator Field)
MOV ADD SUB
CPU

DB DW DD; SEGMENT; PROC

« )
3) (Operand Field)

( / )
Tab
4) (Comment Field) ’
1

3.
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z 1B

C C++ Java VB C# Python Ruby

1)C
C 20 70 Bell UNIX
C
C
20 80 C
C (ANSI) 1989
1 C ANSI C C89 1990 (89
(International Standard Organization, 1S0) 1SO/1EC 9899:1990 ( C90)
1999 C 1S0/1EC 9899:1999 (
C99)C 2011 1S0/1EC 9899:2011 ( C11),
C 1S0/1EC 9899:2018 ( C18)
2)C++
Bell 1980 C
1983 C C++ C++ C
ANSI 1S0 C++ 1998
C++ 1 ISO/1EC 14882:1998 ( C++98) C++
98 I1SO/1EC 14882:2011 ( C++11)

1SO/1EC 14882:2014(C++14) 1SO/IEC 14882:2017(C++17) 1S0/1EC
14882:2020(C++20),C++20

C++
3)Java
Java 1991 SUN
Java “ i Intermet/ Intranet Java
Java
Intemet
Java
Java
/ Java Java
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4)Python
Python
(Guido van Rossum) 1989 1991 Python
Python
XML Python Web
4.
20 70 1989
10 50 20 90
Booch1993 O0OSE OMT-2
UML UML
1996 10 UML
UML 1997 10 17 OMG
UML
90%,
2001 (Uniﬁed Method 2.0
2001 | Unified Method 1.4 |
1999 | Unified Method 1.3 ]
' Ve
1998 (Unified Method 1.2—|
1997 9 iied Miethod 1
SEOMG ”Unlfled Q/Tlelhod 11
1997 1 : o
OMG | Unified l\ilethodl.O]

1996 [ Unified Method 0.9 |

.

1995 Unified Method 0.8
Booch

==

oMT OQGSE

2-24 UM L

BZE : www.ruankaodaren.com

1
1994
2-24
700
UML1.1
1999 UMmL
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UML
UML
UML
1)UML
UML 3 UML ( ) (
)
€)) UML 4
UML
(Class) (Interface) (Collaboration) (Use
Case) (Active Class) (Component) (Artifact) (Node)
2-25
F o = [ = P .
| + 0 _; i I Mg
C 1 —omessd —
[liz= | <<component>> = <<artifact>>[ | :
+ O H - - _//
2-25
UML disol _
APy [ waiting | place order
(Interaction)
(State Machine) (Activity) 2-26
2-26
(
) ( ) ( )

UML
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( )
UML
(Package)
(
) 2-27
UML
(Note)
2-28
I |
2-27 2_28
@ UML 4
( )
( ) 2-29
2-30 2-31
0..1 Y 0.*
——————————————————— > employer employee —
2_29 2_30 2_31
/ ( ) ( )
2-32
2-33
=7 r;> -____________{‘:_)
2-32 oz
4 UML
(3)unmL ( N

( )
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UML 2.0 13

(Use Case Diagram) (Actor)
2-34

AV s
\

I“(/

2-34 UML

(<<extend>>) (<<include>>),

2)UML 5

(View),
5
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@

@

©)

Q)

®)

D

(€D Flod
Hoare Dijkstra
) meta-1V YA

meta-1V
VDM
(©) 0BJ ACT
4 Hoare CSP
R.Milner CCS

1SO LOTOS 1SO ESTELLE 18O SDL CCITT Z.100 CCITT SDL
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2)

z VDM B Object-Z
0BJ3 Larch CCS ACP CSP LOTOS

TRIO RTOZ
€))

O]

CSP ACP
Petri

3)

€))
&)
®

4)
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W F

®

©)

4) — 7

CSP CCS z
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2.7
2.7.1
(Media)
ITU-T
D) (Perception Medium),
(2) (Representation Medium),
3) (Presentation Medium)
1) (Storage Medium),
ROM RAM
(5) (Transmission Medium),
(Multimedia)
1.
4
¢y
@
®
4
2.

WERAN  REBWEEFS , RERMHow+RERE , 1TBREZWEERTH
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2.7.2

D

2)
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2-35

( )

*.mpg *.avi *.mov *mp4 *.rm *ogg *tta

(Lossy )
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3o

(Lossless)
RLE

WAV  PCM TTA FLAC AU APE TAK WavPack(WwV)
MP3 Windows Media Audio(WMA) 0Ogg Vorbis(0GG)

(€9 /

@

®

@
(Joint Photographic Experts Group,JPEG)
(Consultative Committee on
International Telephone and Telegraph,CCITT)
JPEG  JPEG 2000
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90 3

2 (MPEG)
(Moving Picture Experts Group,MPEG)
1988 300 MPEG
MPEG-1 MPEG-2 MPEG-4 MPEG-7
MPEG-21 DVI
A3) (H-26L)
H.26L ITU-T VCEG(Video Coding Experts Group) 1997
I1SO/1EC MPEG ITU-T VCEG Joint Video Team(JVT)
H.26L 2002 H.26L H.26L
4. (VR)/ (AR)
(Virtual Reality,\R)
VR VR
VR
3
[ ]
. ( )

(Augmented Reality,AR)
( ),

(Humanistic Intelligence)
@

©)

®
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VR/AR

2-7 VR/AR

2-7

i B

4 VR/AR

VR

VR

VR

VR

VR

VR
(AR)

VR/AR

@

@

2.8

2.8.1

3D

1950

1960
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1SO/1EC 15288:2008

)

(System of System,SoS)

(GPS)
SoS
GPS

1978
(INCOSE) (SE)

SE
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199 8

SE
2.8.2
1.
(A.D.Hall)
1969
(Hard System Methodology,HSM)
7 7
7
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20 40—60
20 70

70
80 P. (P.Checkland)

€y

&)
®

Q)
®
(©)

)

(Concurrent Engineering) ( )

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEET



FHlmfE : MEEER [RELAAl / PCHREE : Wwwz.ruankaodaren.com

@
)

(©)] CIM

1990

1990

@

&) ( ),
® ( ),

)
(Open Complex Giant Systems)
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ar

@
@
®

®
®
1992

@
@
®
®
®

5.WSR

WSR (Wuli)- (shili)- Renli)
1994 HULL

WS R

WS R

WSR
WSR
, WSR
WSR
WSR 7
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2 1 B

€))
€
©))

©)

®)
(©)

2.8.3
1S0/1EC 15288:2008

D

2)
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3)

4)

5)

6)

7

D
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(V&V)

SE
21
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19F
2)
20 60 (11D)
11D
11D
3)
SE
SE, SE
4)
o ( )
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2.8.4
2007 (INCOSE) 2020
(Model-Based Systems Engineering,MBSE) MBSE
MBSE
( )
(State Machine)
MBSE
1
OMG UML 2.0
SysML(Systems Modeling Language), SysML
( )
2)
MBSE
3)

IBM Telelogic Harmony-SE Weilkiens System Modeling(SYSMOD)
method INCOSE Object-Oriented Systems Engineering Method(OOSEM)
MBSE
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MBSE
2.9
(
) ( )
4
2.9.1
1.
« )
(Processing Data Rate,PDR)
RASIS ( Reliability) (Availability)
(Servicebility) (Integrity and Security))
2.
VPN
RSVP IP DiffServ CAR
Web
/
3.
ATM
SONET FDDI MAC
(RIP) RIP2 2
(BGP) (CIDR) (1GMP)
(DVMRP) (MOSPF)
(&1} (RSVP) 802.1p 3
4-7 ) VLAN
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_llOZE

VLAN QoS 2
3 QS
( )
4.
5.
)
6.
) )
7.Web
Web
2.9.2

(Millions of Instructions Per Second,MIPS)
( (Gibson) )

2.9.3

CPU/ /
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2. FIIE RERIR TR

P 4RA R (Amdahl) EHER IR R Gt 5 — B 4E % B B A B SR 3T 5 TSR 1
RGBS, B T Moy A RO, BT s AT B TR B

B 45325 IR SE R S8 L T SR P AR S8 A P BB B0 IO b o R AATASE A SE R 58 0, AL
PRt E R, IEE T
S P 184 58 A T 5 PR A 55 AT ]
A5 FH 384 5 AP B 8 P B A 55 PO I T

I L fe B 7 A5 388 S A S e R — NME S5 B A A SR S S R — RS IR T £
I b F ZEER TN R

(D EFEFERFEN L, Btk oo 1 58 036 7 7 S AT B 8] R B 5 i Bl . IXAMEFR A
WERLE, BEAEDTET 1.

(2) B IGRAIPAT T RPTEAS B, Bl R BN HEH THEMPIT TR, BaX
MEFHPATEERA Z0RE, XMEREFERFMG TEFIRATE B 54 HE R E 2
FPHIPAT BT TR 22 E

JRRHINLASE R T RIIRE T, AT I (8] 55 T A Beidh &5 40 R BAT B 18] b Bt 38 3 i AT
B (A o

IR = (2-2)

%mmﬁwm=E%m&ﬁwm{p_@ﬁwmpi%@ﬁﬂj (2-3)
SR
RIS L T FAT A [IRO L
s EOREIRT R I
w = - -
S Y (e o JEET -
) 4 R T

2.9.4 TEERIEAL

HRETEERAT —1MEN, HR—EMPR, tH—EMNEEIE, Eid@EMELR, Xt
— N RGMMERERAT & TR, XSS R R R, FEER— M ORI IR . HERETEA A —
N E R AR MRS % .

1. BENRERF

KEZBERT, NIRRT RGO, AP LK EFNERRIEMILES A HERE. TH
BT 4 MIENFRER, eV R R ORR: BELMER. 2O0ET. DNEEEREF M
HREERET

N HABRF P HEAHRZ . BINERIH % O FAE AN T EAE R AR HERR T, RN
FHAENRFEF (benchmark) » FEAENNRFE T A BENXFEF Dhrystone. % £UAFEF Linpack.
Whetstone ZE#EIRFEF . SPEC ZE#ENAFEF M TPC HUEFEFF .
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2.Web
Web

Web

3 UNIXZLinux
W ps last,Windows retstat
Windows Perfmon
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(Information System, IS)

. (OLAP)
(DM)
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Wl o6 (2)

(Informationalization)

3.1.2

70
1979

(Richard L.Nolan) 200

IT

@
@

o
&) ( )
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©)
3.

IT
IT IT

@
&) (DB)
©)

IT IT

T
(&) DB S
@

IT

IT

3.1.3
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2)

W io:F

. C )
(
)
( ) (Transaction/DATA Processing System,
TPS/DPS),
2.
(Management Information System,MIS) 20 80
MIS
3.
(Decision Support System,DSS)
DSS
DSS DSS DSS DSS DSS DSS
DSS DSS
4.
(Expert System,ES)
5.

(Office Automation System,0AS)
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ERP  ( )y WMS o (

)y MES  ( SFC, ) (PDV)
e ERP MPS MRP

o WMS
e MES

SFC,

e PDM BOM PDM

3.1.4

€Y)
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¢ 110 2

@

®

Q)

®

3.1.5
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3
1.
(Chief Information Officer,CIO) Clo
clo
Cclo
2.
3.
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N

20 70

3.1.6

€Y

@
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®

4)

20 70~80

20
80
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Nuaf ( 2)

4.
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(4) (Remote Job Entry,
RJE)
3-3
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2) (OnLine Transaction Processing,OLTP)
oLIP
TPS
CPU
OLIP
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(ERP)

(Enterprise Resource Planning,ERP)

Gartner Group 1990
(Manufacturing Resource Planning I,MRP )
MRP
ERP ERP
3.7.1
ERP 3
ERP
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ERP MRP- 1 MRP- 1 ERP
ERP
ERP
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3-16 ERP
1)
ERP
ERP 5 3
(Delphi)
2) ( )
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(Production Planning,PP)
3
4)
(Master Production Schedule,MPS)
ERP
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(Capacity Requirements Planning,CRP)
MRP
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(Production Activity Control,PAC) MRP (
)
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ERP T
(Just In Time)
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ERP
(Inventory Management, IM)
9
(Total Quality Management,TQM)
10)
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4.3.2
3
4.3.3
3
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@
©)
4.4
4.4.1
(Cryptography),
41
p.a8 E — —T > D - P
b ECE(K,P) f
K K
4-1
P E K C, C=E
(K.P); D K ¢ P, P=D(K,C)
/ E D K ( )
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4.4.2

1.DES(Data Encryption Standard)

1977 1 NSA(National Security Agency) 1BM Lucifer
DES 64 19 ( ), 16
(1BM 128 ), 64
4-2
— - 16 —.{ .
4-2 DES
NSA DES IEEE
NSA DES
1977 Diffie  Hellman DES
2° ( )
2
DES(Triple-DES) DES DES
DES DES 3
3 3x 56=168
168 1 3
112 DES, 2 DES
DES
K1
¢H) K1 DES
(2) K2 D) DES
(3) (2) K1 DES
3 112
DES “ §
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2.IDEA(International Data Encryption Algorithm)

1990 Masscy
128 64 8 IDEA
DES 25MHz  VLSI 177\ofs
IDEA
3. (Advanced Encryption Standard,AES)
1997 1 (NIST)
15 5 ANSI C
Java 5 /
2000 10 NIST Rijndeel AES
2002 5 26 AES
AES 128 192 256 3
20 30
4.4.3
1976 Diffie  Hellman
P C E D
3
(1)D(E(P))=P
(@) E D
® ( 2 ) E
C=E(P), P=D(C)

RSA(Rivest Shamir and Adleman)

@ p g(C W)
(2) n=pq z=(p-1)(a-1)
?3) d z
4) e, ed=1(modz)
P k k 2k<n 0< An
C=P° (modn)
(e.n
P=Cd(modn)
(d.n)
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p=3,q=11,n=33,2=20,d=7,e=3,C=P3(mod33) ,P=C?(mod

33)
C=23(mo0d33)=8(mod33)= 8
P=8 (m0d33)=2097152(mod33)=2
RSA n, p G
z, Euclid e z d 200 40
500 1025
4.5
4.5.1
1.
( )
1)
DES DES 8 3
/
2)
KDC(Key Distribution Center)
H=h(CV)
Kn =Km XOR H
Kou=EKm XORH[KS]
KS=DKm XOR H[EKm XOR H[KS]]
KDC KDC
2.
A B 4
D A B
(@) 3 A B
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R SFE-ANMEEEY, XISBEEPARELZEN (V-1 2. B3 MERGHE—BRE—
NEAM IR LS FTA %S, XtazetikER. X3MTENARFAETANR
Ri, FHARDEANBEBIEFRR. EHR, XFLHOIEHZEISAREEN LR
RN EAIEEEH. W43 Fin, HF NRRFEHE

Drequest||N,
MHWWWH%W (ND IV

®EKs[f (Nz) ]
& 4-3 I KDC [ £A40 B0
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EEH, PERH., FEHARIEAESNHPSEES, ATHPRENAZEERE. S1EEHEE
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1.
PGP(Pretty
Good Privacy) RSA
A A A
A
2.
( )
3.
A
SKAuU A, A
4.
CA(Certificate Authority)
CA
CA=ESKCA[T,IDA,PK?] T 1D? A PKA A
SKcA C A CA A
CA PKcA
4.5.3
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4-5
OE[N/||IID]

@Ep [NV,
P ee
«— ®EPKB [N 2]

DE pysl Eseul K]

4-5 FHHIE

A B
(1)A B IDA
B
(2) A B, B A N? N?,
B
(3)A B PKB N? B, B A
(4)A  M=Epkp[ESKA[Ks]] B, Ks B
B A A
(5)B  DpkA[DskB[MI]
4.6
4.6.1

(@) (Subject): S
(User) ( ), U
( )
« )
(2) (Object): 0
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Read R Write W own

D
(Access Control Matrix,ACM)
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2)
ACLs(Access Control Lists)
3)
(Capabilities)
(Cap-ability Lists),
20 70
4)
—_— (Authorization Relations) (
4.6.2
A B
B
(1)B P A
(2)A
(3)8B
1.
@
@
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B4-6 BTN TFEAL

. NFHERER
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FIRAAINE LB FEEL RG WA 4-7 Fis. R AFB/IN, BAIUEHD, (P), ¥
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kD, (P) B, BEAHRK.
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Hash Hash
Hash
Hash
4.7
4.7.1
(DK) (KK)
3
1.
N 20
100 8
7 6 ASC 1 5
ASCI 1
8 ASC (256 ) 4 1.2 6
8.9 8 580000 !
2.
“ KIG.E! ,

“ *9me_11

3.
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RSA

DoS(Denial of Service)

1000Mb/s

Service)

@
) IP

CPU
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CPU

° CPU
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( )
€))
(@)) Windows
LAND
2. DDoS
DDoS DoS
DDoS
@ TCP
(2) ( TCP UDP )
©))
)
®)
®
DDoS Client/Server Efﬂ
DoS DDo0S C=1
C ient
DoS DoS | |
DDoS = E
4-8 Client ( ) | SE| | 82
DDOS Handler Handler
Handler ( )
Agent : | | e
( ) Agent Agent / Agent Agent Agent Agent Agent Agent
4-8 DDoS
3.
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@
@ UDP 31335
UDP27444 TCP 27665
®
O]
4.7.3
1.ARP
1)ARP
ARP A c ARP c oI
MAC ARP (
AP la— AAIAAZAAZAR),  IP Ic c R
c ARP c IP A
ARP C MAC  CC:CC:CC:CC,A c
ARP MAC ( MAC )
ARP
ARP ARP ARP ARP
ARP IP WAC ARP
B c, ¢ A ARP
B¢ IP C 1P, MAC B A
B ARP MAC: CC:CC.CCCC
/—\/d—\\,-—_
ARP AT @} / =
e FCOMAC
y A Bt . BBBBEBBB

B ‘C s N \.____f\_._/N.___/.
Ip C
WA C A MAC:BBBBBBBB - .
/"/'g_
c B //-"'/[,\?-S%
ARP 4-9
B

4-9 ARP
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2)

2)ARP
(1) Win XP arp -s gate-way-ip gate-way-mac ARP ARP
(2) ARP ARP ARP
ARP
A3) ARP
(4)ARP ——ARP Guard
(  WinPcap),
IP MAC
ARP
2. DNS
DNS DNS
RSA Security RSA Security
RSA RSA Security
1)DNS
DNS IP IP
DNS
DNS
2)DNS
4-10 www . xxx.com P 202.109.2.2, www._angel.com  xxx.com
DNS www . Xxxx.com IP www . heike.com DNS www.angel.
com www.xxx.com IP 200.1.1.1, www.angel .com 200.1.1.1 www.
XXX.com www.angel.com  www.XXX.com 1P
WWW . XXX - COm
)
%
P O o A\
_— oonswsE Ly (. 200000 )
@ - - S A oA
<SS
WWW.XXX.com ) www.angle.com
IP: 202.109.2.2 ,L@.\,-x

S

@ b

www.heike.com
IP: 200.1.1.1

B 4-10 DNS HuiR
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3)DNS

€y

(Answer Section)

@

IP

®3)

1) 1P

hostb

TCP SYN
hostb
hostb

2) 1P

UNIX
RPC

4.7.4

SYN

hosta

DNS

DNS

DNS
IP DNS

DNS
DNS

IP
TCP

hosta

(IN)
hostb

/etc/hosts_equiv  $HOME/ . rhosts

DNS

hosta

DNS

DNS

DNS

DNS

TCP

hostb
TCP

ACK B

/etc/inetd. conf
IP
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@
€)
1.
TCP/IP TCP/IP 1P
TCP Socket [IP: ]
« ) « ) A
[A: 1
(
)1
2.
(1) TcCP TCP
(2 (SYN )
SYN
. TCP SYN=1,ACK=1,
RST TCP
. RST,
(3)FIN TCP FIN,FIN
FIN
FIN=1 TCP RST
FIN
FIN TCP
©)
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4 B

4.7.5 TCP/IP

TCP/IP
1. (SYN Flooding)
DoS ( ) DDoS ( )
DoS
TCP SYN
SYN+ACK ACK (
), ( SYN+ACK ),
SYN Timeout,
( 30 2 ) 1
CPU IP SYN+ACK
TCP/IP
TCP
( ).
SYN Flooding
X 1P X D
D SYN+ACK D RST D
D IP
SYN TCP
TCP
SYN “ SYN 7
SYN Flooding HKEY_LOCAL__
MACHINE\SYSTEM\CurrentControlSet Services 4-1
4-1 SYN Flooding
(REG_DWORD)
SynAttackProtect 2
TepMaxPortsExhausted 1
y TepMaxHalfOpen 500 N
TcpMaxHalfOpenRetried 400
Tep Max ConnectResponseRetransmissions 2
TepMaxDataRetransmissions | 2
EnablePMTUDiscovery 0
KeepAliveTime . 3000005 )
NoNameReleaseOnDemand 1
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2. ICMP
ICMP TCP/IP
1P 1P
ICMP Ping

ICMP ICMP

ICMP

“ Ping of Dcath” I1CMP 64K B
TCP/IP
ICMP
HKLMSystem CurrentControlSet\Services\AFD\Parameters 4-2
42 ICMP
(REG_DWORD)

o EnablelCMPRedirect 0

3.SNMP

SNMP  TCP/IP

SNMP
HKMSystem CurrentControlSet Services TepiplParaneters SNMP 4-3
4-3 SNMP
(REG_DWORD)
EnableDcadGWDetect 0

4.7.6

1.
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4 Ho

DNS Bind root
DNS Bind

@
)

®

*)

®)

@
O
®
4

(Agent) (Services),

@
€)

3) ESM ESM
ESM ESM

ESM ESM
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B (2)
4.8
4.8.1
(GB 17859—1999)
(15) 1 ( TCSEC C1 )

(Trusted Computing Base)

) 2 ( TCSEC C2 )

(3) 3 ( TCSEC Bl )

4) 4 ( TCSEC B2 )

() 5 ( TCSEC B3 )
4.8.2
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I’nz[ «C 2)

4-11

4-11

@ )
@
©)
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10)
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5.1

20 60

60

1968 (NATO)
(Software Crisis)

[ ]

[ ]

[}

[}

[ ]

[}

1968 1969 NATO

5.1.1

e Barry Boehm:

e IEEE:

e Fritz Bauer: NATO
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-_‘UGE

(Paradigm)
4
(HP(Plan)——
(2)D(Do)——
(3)C(Check)——
(4)A(Action)——
5.1.2
1.
(Waterfall Model)
5-1
R
7 -
| ‘ ]
| h
_._l
-
L
5-1
( )’
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€))

(2)

3

(Prototype Model)

5-2

€Y

)
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[ ]
[ ]
[ ]
[ ]
3.
(Spiral Model)
5-3
4
4
’//—/’; T \
/ -F——_F_Fd____,_ = . /////’ \
| — T
e \\
/ g 5 C = : \\\ |
/ F ™ |
o 2
L _ 1) \ ;| - __Il.'I._.-——-
. 3 , ! / /f
\ T " ST
— S i /
o |
| : -
5-3
@

REEN  METRUEEFE , RERMOW+IRETE , 1TBREBLUEZEETN



FNIREE : ESER (i Al / PCORIE : WWW.réJankaodaren.com

; 179 l

&)
®
©)
4
5.1.3
20 90
2001 2 17
Agile ( )
1.
" (adaptive) “ " (predictive)
" (People-oriented) “ " (Process-oriented)
1
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Agile
2)
IT
Alistair Cockbum
Alistair Cockbumn
2.
3

(€H)
@
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©)

(D (Extreme Programming,XP) XP

XP

(2) Alistair Cockburn X P

Crystal
Crystal
(3)Scrum Scrum
Scrum (

Scrum Backlog Backlog
Backlog (Sprint)
Sprint Scrum Backlog Sprint backlog
Scrum Sprint

4) (Feature Driven Development,FDD) FDD Jeff De Luca
Peter Coad FDD FDD 3

FDD 6

FDD 5
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RUP

1.RUP
RUP

Discipline

RUP

)

(RUP)

(Rational Unified Process,RUP)  Rational

RUP 9
(Business Modeling):
(Requirements):

(Analysis & Dcsign):
(Implementation):

(Test):
(Deployment):
(Configuration & Change Management):
(Project Management):

(Environment):

Discipline, RUP
(Cycle),
4 (Phase) 4

(inception)

(elaboration)

(construction)

(transition)

(Iteration)
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RUP
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(Milestone)

2. RUP

RUP RUP
° (Role):Who RUP
(Architect) (Designer)

(Implementer) (tester) (Configuration Manager)

° (Activity):How

° (Artifact):What
Artifact

° (Workflow):When

RUP 2003
4 (Tool

Mentor) (Checkpoints) (Template) (Report)
3.RUP
RUP

D
RUP

2)
RUP
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g 184E_f ( )
(View) RUP 5-4
“ 441"
“ 4+l
e _\ i
(Logical View) ~L———L (Implementation View)
'\ (Usc Case Vicw) )
P — L4
\\“mr________
(Process View) ! W (Deployment View)
5-4 * 441"
3)
RUP
@
@
(©))
O]
®)
5.1.5
(Capability Maturity Model for Software,CMM)
CMM 20
80 20 90
CMMI(Capability Maturity Model Integration for Software, )
CMM CMMI (Software

Engineering Institute,SEI)

CMMI
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CMMI
18

DlLevel 1

2)Level?2

3)Level3

4)Level 4
4
4

5)Level 5

5.2

@
@
€))

52

@ @

3

3168

CMM

Caetility)

(

)
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(@) (business requirement)

(2) (user requirement)

3) (functional requirement)

(feature)

1987 Frederick Brooks “ No Silver Bullet:Essence and Accidents of Software
Engineering”

20 80 (Requirement Engineering,
RE)

@

@

©) ( ):

®
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®)
(Baseline)

(Agreement)

@
@
®)
*
®)

5.2.1
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- B

@
@
®
Q)
®)
®
3)

4)

5)

6)

App

5.2.2
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o

[N

5-6

5-6
@

@

®

@
@
®
®
®
©®)
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(Change Control Board,CCB)
ccB cCB
ccB

@
@
®
©)
®
©)
™
®
€)

1)

2)

3)
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o2

5.2.3

€Y)

&)

5.3

5.3.1

1978 E.Yourdon L.L.Constantine SASD(Structured Analysis
and Structured Design)
Yourdon 20 80

(G (Sb)
(SP)
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(@D (Data Flow Diagram,DFD);
(@) DFD;

€)
4) DFD;
®)
®
™
(DFD)

D
DFD DFD

DFD

DFD 4 ( ) /
(&) (Data Flow)

(2) (Process)
€)) ( )
®

DFD DFD

@
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(2) DFD
DFD
®3) DFD
DFD
(4) DFD
DFD
(5) DFD
DFD DFD
DFD
2)

(Data Dictionary)

@

©)
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®

={ { s
}

4

®

1

(Structured Design,SD) SRS SA
SD

iy
SD
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®

@
SD 3

©)

5-1
51

MEI

O
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5 1197‘

5-2
5-2

S el

2)
(Structure Chart,SC)

SA DFD
DFD

@ /
@)
®)
Q)
®)

@
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PAD(Problem Analysis Diagram) NS (  Nassi Shneiderman NS)

NS

PAD
PAD 5

PAD

©)
PDL(Program Design Language)
PDL

e PDL
PDL

e PDL

(Structured Programing,SP) E.W.Dijikstra 1965

1 ” “ ”
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32

1)

- (Entity Relationship Diagram,E-R )

E-R
@
@)
E-R
€©))

(1:1,1:n m:n)
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gzooE

D) (1:1)
A B, A B
A B
2) a:nN
A B, A B B
- A A B
3) (M:IN)
A B, A B
A B
E-R
(¢))
@
®
@
®) 1
5.3.2

(Object-Oriented,00)
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(Object-Oriented Analysis,00A),
00A
00A 00

00A 5 ( ) 5 (

1)00A
O0A
@

00A « ) C )
@)
)
00A
4
(5)
(6)

™
00A

®)
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©®

2)

00A 5

@

&) -

©)
*®

®

(Object-Oriented Design,00D) O0O0A
00D

00D

00D

00D 3
1

SRS
( )
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5 _.'203‘

2)
( + +
")
( )
3)
(
)
3.
(Object Oriented Programming,00P) 00P
00P
3 00P= + o+ + +
00P
1)
(
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2)

3)

(Persistence Layer),

Hibermate iBatis
Hibernate
P0OJO
SQL
iBatis Java
SQL
iBatis

JDO

Java
SQL (
Hibernate

JD0(Java Data Object,Java
WEIRN  REBUEELES , RERHOW+IETE , 1TBRELWEE TR
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(
);
(Persistence),
DB2 Oracle SQL Server
/ (Object/Relation Mapping,ORM)
JDBC
ORM Hibernate
)
iBatis
) SUN
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API, Java JDO
( JDBCAPI )
JDO
JDO JDBC
JDO XML
5.4
5.4.1
(Static
Testing,ST) (Dynamic Testing,DT);
3
(Manual Testing,MT) (Automatic Testing,AT)
@
@
3
®
©)
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®)

(©)

5.4.2
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5
4.
5.
(
)
Alpha Beta Alpha

Alpha

Beta
6.

Web App

AB Web

(1)AB Web App (A/B) (A/B/n)
« ) ( )
(2)Web Web Web
Web
Web
3) Web
3

Web
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Q)

5.5

(Cleaning Room)

(Cleanroom Software Engineering,CSE)

5.5.1
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; "B

2.
5.5.2
4
1. (Incremental Development)
2.
3
( ) ( )
«
3.
CSE
4. (Statistically Based Testing)
(Usage Model) ( )
( )
5.5.3
I BM Richard Linger 20 80 COBOL
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By (2)

20 90 1BM
1997
20 80 90 (NASA)
(GSFC) (SEL)
4
NASAGSFC
20 90 20
1996
IBM  Ericsson
NASA DoD
1)CSE CSE
2)CSE
bug
3)CSE
5.6
(Component-Based Software Engineering,CBSE)
COTS(Commercial-0ff-The-Shelf) (
) CBSE 13 ”
CBSE CBSE Fred Brooks
" CBSE

5.6.1
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CBSE
€))

@

®
*

) CBSE

Web Services Sun EJB NET

@

@

®

5.6.2 CBSE
CBSE

CBSE

®

@
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. BY ( 2)
®
®
®
®
CBSE
(1)CBSE

6

®

“)

CBSE

5.6.3
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@
@
®

9.7

5.7.1

20 70
70%
20
90

(Pecple) (Product) (Process) (Project)

5.7.2
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« 2)

1.
- (Work Breakdown Structure,WBS) 5-7
WBS
| ]
: f— 5 .
] / L/ |
I = = I
) |
‘I i | 2L JI | ||
5-7 WBS
WBS
WBS
(1)WBS
(@) WBS 6
©)
O]
(5)WBS
2.
( )
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5 (2150

5.7.3
(Software Configuration Management,SCM)
SCM
SCM
(1) (Version Control)
(Bug)
(2) (Change Control)
IT
( )
5.7.4
3
3 3 ¢ 58 )
E ?; /N ( ) ?)
? Ll X ( ?
( D AR ( ?)
( D e | B
;I_,-" -.i\/‘: P : \\.\\
L7 RET N
( ?)
( ?)
( ?)
( ?)
( ?)
( ?)
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1.
(Software Quality Assurance,SQA)
@
@
©)]
O]
SQA
3
(1)SQA SQA
SQA
(2)SQA SQA
SQA SQA SQA
SQA
A3) SQA SQA
2.
1SO 9000 (Capability Maturity Model,CMM)
1)ISO 9000
1SO 9000 (1S0) 1994 1S0/Tcl176 (
) 1SO 9001
1SO 9000

1SO 9001:1994
BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEETH
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1S0 9001
20

2)CMM
CMM

5.15

5.7.5

Boehm

Charette

B
1SO 9001
1987
CMM CMM
(
)
( ) (
Boehm
CMU-SEI SRE CRM(Continuous

Risk Management) TRM(Team Risk Management) C M M

WERAN  REBWEEFS , RERMHow+RERE , 1TBREZWEERTH



FHIREREE ; SR [TeEiA] / PCIREE : www.ruankaodaren.com

R | 6 B

No SQL

6.1

(Data)
(Information)

(DataBase System,DBS)
DBS
(DataBase Management System,DBMS)
(DataBase,DB)

DBMS
DBMS

6.1.1

€Y

WERAN  REBWEEFS , RERMHow+RERE , 1TBREZWEERTN
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O]

©)

@
€

€Y)

@
3) Hash

(D (Data Redundancy)

(2) (Data Inconsistency)

3) (Data Isolation),

€Y)

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEET
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@
DBMS DBMS

6.1.2

@
) () ()

®

N e o o o

(Relation Model)
MERAN  MEBWEEFS , RBIREOW+HIRERE , ITBREBLZEEETR
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3.
20 80
XML
No SQL(Not Only of SQL)
No SQL 1998 Carlo Strozzi SQL
2009 Last.fm  Johan Oskarsson
Rackspace Eric Evans No SQL No SQL
ACID 2009
“ select fun,profit from real_world where relational=false;” NoSQL
“ ", Key-Valuc Stores RDBMS
Web2.0 Web 2.0
SNS Web2.0
No SQL

6.1.3
DBMS DBMS
1.DBMS
DBMS
@
DBMS (Data Definition Language,DDL),

DBMS

@
DBMS (Data Manipulation Language,DML),

BEEN  RELWEEFS  REFRMOW+IRETE , ITBRELIEERTH
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3

DBMS

©)
DBMS

®

®
DBMS DBMS DBMS

2. DBMS

DBMS
D DBMS

@)
DBMS

6)) DBMS

° (Security)

° (Integrality)

° (concurrency control)
DBMS

WERAN . REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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° (recovery from failure)
(redundancy)
6.1.4
A? A2 _ A3_ ___Bl__ _I§_2
+DML +DML +DML ‘+DML +DML [
| |

SR
|
'“ o C
6-1
(1) (View Level)
(2) (Logical Level)

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH
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(3) (Physical Level)
6.2
3
6.2.1

1962 CODASYL
1968 David Child 7090
I1BM E.F.Codd
1970 E.F.Codd Communication ofthe ACM

BEXN  REBWEFEFS , RERMHOW+RETE , 1TBRELWEERTN
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Relational Model of Data for Shared Data Banks

(RDBMS), IBM DB2 Oracle
Ingres SYBASE Informix

1.
(1) (Attribute):

(2) (Domain):

6 10 { }
(Atomic Data)

(First Normal Form,1NF) IN F
3) (Degree):
(4) (Candidate Key):

(5) (Primary Key):

(6) (Prime Attribute):

(Non-Prime Attribute)
@) (Foreign Key): R

R
c-1(c-id, loan-no), c-id
cid loan-no loan-no
(8) (All-key):
R(T,C,S), T C S
R T C S
ALL-KEY

©®

[ER 6.1] ‘I_:%Dly D:s D];"'! Dnjﬂfff%%‘é‘; %)‘{Dp Dz! D3!"'! Dn WE—F.;I{*R\‘
D, xD,xD,x---xD, ={(dys dy dy--,d,)|d, €Dy i=1,2,3,-,n}
Hp, £8P HE—NTK @,dydy,,d,) UAE—DnIT4 (n-tuple, Bl n A JE 4 1

), TERMFE—MMEd METH NI E. BHD=(=1,23,n) R AFRE, HEH
(Cardinal Number, JC# 8% Hm(i=1,2,3,--,n), W D XD, XD;X..-XD, [t 2% ¥ M

e M= l—]:m‘-o
i=1

WERAN  REBWEEFS , RERMHow+RERE , 1TBREZWEERTH
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2.

AR EX S RAME. RAMIEE R MBI RAIEEBK, fRA/IEELSM
MR . EEFEE T E L RER IR FE LS TRABRN . K RYIEERELIX LR
ARAEE MR AL RNES, BERZAXKIHERE.

[FEX 6.2) kA MFEIRFL AKX ZBEI (Relation Schema) . 7] LB AL IR R A

R (U, D, dom, F)

Hrp, RERFKRARSL: URMHBZR AN BIELES: D 2B dom /& & 1 1w 485 fry
BES; FRBENEIEMKBRRES.

BEERAREAFE LA

R (U) BLR (A, Ay Ayy +++3 A,)

He, RANKRYG, A, 4y A, - A, NEHAEES, BEREBABGEEEETAR
PERIEAL, K, WEEXRREREEE LN TE LR RN ZRE N ED . '

Blhn. BFEERRSHES Sno. FEAEES Same. R4 SD. £ SA B, REXRARCH
WS Cno. B2 Cname. HAEWIES PCno JBME; FAERK R SCHZET Sno. RES
Cno. %4 Grade B, EXKRABMA KL FBINT (RERFEE FJE MR EE 008, 1% 0 8
HEREAFITIR) .

@) S(Sno,Sname, SD,SA)
(2) C(Cno,Cname,PCno),Dom(PCno)=Cno PCno
Cno PCno Cno Dom
Pcno Cno,
(3) SC(Sno,Cno,Grade) SC Sno Cno
S C
3.
2000
3 ( )
(1) (Entity Integrity)
) (Referential Integrity)
F R S Ks (
RS ), R F (F
), S
Emp Dept

WERAN  REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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Emp ( )
Dept ( )

Emp Dept

(3) (User Defired Integrity)

100000, 999999

2.2
4
6-1
BT
u >
<
#
O
11
5
1. (Union)
R S R S ( ) R S
R S RUS, t

RUS={t|teRviteS}
BERXN  REBWFEFS , RERMHOW+RETE , 1TBRELWEERTN
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2. (Difference)

R S R S R S
R-S,
R-S={t|teRnteS}
3. (Extended Cartesian Product)
n m R S (n+m)
n R m S Rx S,

RXS={t|t=<"t" >nt" e RAt" €5}
MR RA S PHEMRNEES, TEBELAMXRLERRE, BREH. &FRA KA
T, SH K, AT, WRFS B UE-ERBE K, X K, A edl.
HER: ABRR <" > BORTCH R AR — A o

4. (Projection)
R A
n2(R),
T4 (R)={i[4]|7 € R}
5. (Selection)
R
o pR),
Op(R)={t]t R?F(t)= True}
F ( ) (< =
> = %) @ v =) c = 6(R) R 1
6 >6 (R) R 1 6

6.  (Intersection)

R S R S R S
R S Rn'S,

RNS={t|teRnteS}
2%, RNS=R-(R-S), BH&ERNS=S-(S-R).

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH
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7. &# (Join )

FEEESNEE., FHEREKAREEIM. EZBERNEANRERRMS KEE/RH
EEUH R KT . B, nTLUOAAE RRFR LA ER:, HAWERRIERA &FER.
THARIWT

1) 0%

0 EEREMNRE SHIHER/RBPEIUBERE—E&txd. EERE LinTF.

RoaS ={t|t=<t",t" > At" e RAt" € S AL'[X101"[Y]}
X017

Her: X0y NEER &M, 0 RICEISEHM, XA Y SR8 RS EEHAMSE, HATthi
B, "[X]RRRF " TCHMANTBE X H— MR, "[YIERS o AN TR
YR —rE. FERHRZ:

(1) 0 FEHEMT] UIRRN:

R><S={t[t=<t",t" > At" € RAL" € S AL"[i102" /1}
i0j

He: i=1,23,,n, j=123,m, "0 BEXANFENKERE RS L R K i 5]
IS HIEE j B2 6% 2 0 18 H R e AT %

(2) 0 EHATLLEAR K REHEE F/RRAMGEBOZHE T H . Bk 0 EEFTRRA:

R><4S =045y (RXS) B R><S = 0,9, (RXS)
XoY i)

2) %14#% % (Equijoin)
08 “=" B, MZNEEERE, ICR>aS. HERE XWT:
RS ={t|t=<r"t"> A € RAL" €8 ALLX] —"y )}
3) EARER: (Natural Join) £ —FHSTRINESEER:, BERFA LRSI HEH R
FEMErEEE, FAEERETBRELREMES R,
HURTNRRXRPLHAZEE, (" RASKANW AT E; RANISEFMHRAKEMLEY B,
H B=(B,B,,-,By): HBRERKAMEBEM N 4.4,,-,4,,,B,B,,,B,, SKEAKBEMHN
B.B,,,By,By. ., By, B,; SHTHARE " EHEHBN B FARNTNTHTE R .
HAREREAT LLE N R S, HERE X W T:
R>aS={t|t=<t"i" > A" €RA1" €SARB =SB ARB, =SB, A-ARB, - 5.8,
HAREZ U HEANXRREEH R RRAENEESEH, FHERERTRRN:
Rpa§ = HA]sAZv""An—ksR~Bl’R-BZ"'sR-BKvBK+1aBK+2v"‘,Bm (o-R.Bl=S.31/\R.BZ:S.BZN--/\R‘B;C:S.B,‘ (R X S))
HAEERANR: —REBENXRRNKETREHE, MEREBEMUENRLRKKT
|, MAEWENKRMNEEFEHE. HVEBRERELHEESTREN, WRREEEREN,
A2 BREER BN ANE R IR

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH
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8. (Division)

RCX,Y)  S(Y,2),
X Y zZ R+ S X X Y, S Y

R+S={r"[X]|t"e Raz,(S)c Y.}

Y, X R x=t [X| R+ S X
9. (Generalized Projection)
R, F,F?, ,F. R
mTA @®
10. (Outer Jion)

(Left Outer Jion)A

null
Right outer Jion) C
null
(Full Quter Jion)IX[
11.
{2,4,6,8,10,15} sum 45;
avg 7.5; count
6; min 2; ma X
15
distinct
aount-distinct

BEEN  RELWEEFS , RERMOW+IRETE , ITBRELIEERH
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6.2.3 RRBIEPER U IEAPER

RABIE I R 18 R EIE R R, ¢ REE BT R B E SCF R R R . EAARIE
FiE ok R BERE AR 3 S SE B St 5, SURRI T R A BRI BRIE . S REE E T E br2
ARR—HEER. R RIFFREEN, DD RGETEEFAMERITRE, (HXAT LU (E 3R
BER.

1. RER

B R EE — MR AP B IEEMENAESE A ROBIEHHEERR, UL
FIBMEEBRARMARMME, REWEAERER, 215 MBI REUR N 2 —Fh i 5 2
AN U AR

[EX6.3] &R () REME U LRKREEX, X. YRUMTE. EXR (U) KHEM
—NARERIRR v, r PAT RGN AN CAE X LRBHEMASE, WE Y LRBHEAS, N
PR X BRBRE Y EL Y BRI X, idfE: X— Y.

WRX—Y, HYLX, MFRKX— YRR REMH . —RIEL T SRR LK SR
A

MR X~ Y, HYSX, WX~ Y2 LR EUKH

HE: REUKE X — Y e LERKRER R KT RER) r #8362 LR &k, R ARRE
INEFR R R I ZIKI KR r, BRI E 5 BRI 8L

i, &% Student (Sno, Sname, SD, Sage, Sex) FHETER—HF%I, Student fI2% &
r PR FAEREREAR, MR UERAE P JCHLE Sage B LEVEAHFE, M7E Sno B L
BUEARFE, (HIERATRAATIE I H 2 Sage — Sno. BAAHEAER K%, Student KI%XR rH A
PN TCLATE Sage JEYE EHUEAAE, WifE Sno B EEVEAE.

BRI KR TERE RIS, FRAT R REARIE E SCRM B R UK. B, 7ERA LIS
#LF, Sname — Sage, MERFFRIZHEN T, XAREUKBR AL T o

[EX64) FER (D 1, MR X—~Y, HAMNTFXWEN—NEFEX , #HEX &
REWRE Y, MIFR Y X X e &R BURH, dfE: X—LoY. R X7, HYRZLREKBT
X, MIFR Y X X S mBUKH, B/E: X—L25Y. % REUK B FRAE 55 o8 Bk .

Fltn: 4AE—NFAERIRER SC (Sno, Cno, G), FATATLABE] F={ (Sno, Cno) —~ G},
%t (Sno, Cno) HFHHEM—ANE T4 Sno B Cno #IRNRERE G, ATLA, G 5E&WK#T Sno, Cno.

[EX6.5) ER (U, F) F, MRX—Y, YLX, Y»X, Y— Z, WK Z 5t X (L8 0KH8

2. ZEKH

[EX66] HEXAEKAR (V) H,X. Y. ZR UNWFE, HHZ=UXY. HZEMEX R (V)
MR —ANKFRr, hE—0 &, 2 H, F—HYNE XHABERbBxERENS zELX,
WFR “Y ZEKBT X7 8 “X BHERE Y HL. iIdH: X—>— Y.

ZEKBEAUUT 6 KMmR:

o ZHEKBEAXNKE. WEX>—Y, WX—>—Z, HPZ=U-X-Y.

BERXA  WEBWEETFS |, REBRAOW+IEDE , 1TBREZELWEETN
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. Xo oYYonZ,  Xo o2
[ ]

o XooYXooZ X— YZ

o XooYXooZ X -YnZ

o Xoo¥XooZ Xo HZY

3.

INF 2NF 3NF BCNF 4NF 5NF,
INF INF22NF23NF2BCNF24NF25NF

INF 4NF
1) INF
6.7 R R

R INF
FIRST F

FIRST(Sno,Sname,Status,City,Pno,Qty)
F={Sno - Sname,Sno - Status,Status - City,(Sno,Pno)- Qty}

FIRST 6-2 6-2
INF INF 4
6-2 FITST
Sno Sname Status City Pno Qty
Sl 20 B P1 200
S1 | 20 | P2 300
S1 20 : P3 480
S2 10 p2 168
S2 10 | P3 500
3 30 _ PL 300
3 30 P2 280
S4 40 P2 460
¢H) Sno Sname Status City
(2) Sl “ ” 13 ” ,
3) FRIST Sno Pno,
( Pno),

WERAN  REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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4 S4 P2 P2
FIRST S4, S4

2)2NF
6.8 R INF, R 2NF
INF 2N
FIRST Sno Pno, Sno - Status, Status
NF
FIRST
FIRST;(Sno,Sname,Status,City) 2NF
FIRST (Sno,Pno,Qty) 2NF
FIRST, Sno, Sname Status City
Sno, NF; FIRST? Sno Pno, Qty
2N\
3)3NF
6.9 R(U,F) X Y Z(ZeY)
XY, (Y+X)Y S 2Z R 3NF
2N F 3N
FIRST?# 3NF, FIRST? S0 - Status,Status — City,
City So FIRST,
FIRST(Sno,Sname,Status) 3NF
FIRSTi (Status,City) 3NF
FIRST FIRST??(Sno, Sname, Status) ,FIRSTi?(Status,
City),FIRST?(Sno,Pno,Qty)3 3 3NF,
3N
3NF NF
NF

3NF INF 2NF
3NF “ ”

4)BCNF(Boyce Codd Normal Form, )
6.10 R INF, XY Y X X R BCNF
3NF BCNF
BCNF

®

BEEN  RELWEEFS , RERMOW+IRETE , ITBRETIEERTH
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@
®

R(Pno,Pname,Mname)

Pno - Pname, (Pname,Mname) - Pno

R (Pname,Mname) (Pno,Mname), R
R 3NF Pname
(Pname,Mname), R BCNF
R
R1(Pno,Pname) R2(Pno,Mname)
R1 R2 BCNF
5)4NF
6.11 R INF, R XY yvzx X
R(U,F) 4NF
4NF
BCNF;
AN
6.3
(Database Design)
6.3.1
6
@
@
E-R

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEET
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©) DBMS

Q)
®)

(©)

6.3.2

(Structured Analysis,SA)

@
@

®

6.3.3

DBMS
WERAN . REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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(Generalization):

Relationship Approach), E-R
3
(Superclass),
st of’
E-R
E-R
1.
E-R
2. E-R
E-R
E-R
3. ER
E-R
E-R

PPS Chen 1976

E-R
(Subclass)
E-R
E-R
E-R

FHREE {%‘T?E?Z\ [)E’X%KAJ / PCimfi[E . www.ruankaodaren.com

Entity-

E-R
(Classification):

(Aggregation):

E-R

WERAN  REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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E-R

€y

&)
E-R

€)
E-R
E-R
(@&D) 1:1 1:*

)

©)

6.3.4

1. E-R
E-R

(1) E-R

(2)E-R 3
(*:*)’ 3

(1:1)

E-R

(1:%)

WERAN . REBWEEFS , RERMow+RERE , 1TBREZWEERTH
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@

@

®
BCNF

Q)

€Y)

@

WERAN  REBWEEFS , RERMow+RERE , 1TBREZWEERTH

2)

SQL

3NF

BCNF

3NF
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(Denormalization) (

6.3.5

€))

&)

®

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH
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§240E-_

D

“ 80/20
80% 20%

1/0,

2)

@
)
®

3

€y

@
)

®
(Min Max Avg Sum Count)
RDBMS

CpPU 1/0

BERXAN  REBWEFEFS , RERMOW+RETE , 1TBRELWEERTN
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6.3.6

DBMS (DDL) (
)s DBMS
DBMS
(D) Oracle

(Tablespace) (Segment) (Extent) (Data
block) DBA

2

DBMS DDL
®

0)) DBMS

DBMS

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH
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DBMS DBMS
3.
6.3.7
DBA
1.
1/0 CPU
( ) DBA
DBMS SQL
Server SQL Server Profiler Transaction-SQL Query Analyzer
2.
DBA
DBMS
3.

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEETR
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DBMS
6.4
SQL SQL ( PL/SQL T-SQL )
SQL (Object
Relational Mapping,ORM)
6.4.1
Oracle Oracle Call Interface(CCI)
ool |
0Cl (API) Oracle API
SQL

DBMS Server ocl

oCl (sQL)

ocl C Oracle
C oCl C C
SQL C

SQL PL/SQL

0ClI
6.4.2 SQL

SQL(Embedded SQL) SQL C
COBOL Java Ada
SQL86 COBOL FORTRAN PI/L SQL

BEEN  WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH



FHIRIE : (=R (&L Al / PCGREIE : www.ruankaodaren.com
(2)

H244F
SQL89 C SQL
SQL Oracle DB2
SQL
SQL DBMS
SQL
€N SQL SQL
@) DBMS
©)
4)
SQL
SQL
SQL SQL
SQL SQL
6.4.3
(Open DataBase Connectivity,0DBC)
0DBC SQL
DBMS
Excel ASCIHI
ODBC SQL 0DBC,
ODBC DBMS, DBMS
DBMS O0ODBC DBMS O0DBC DBMS
ODBCAPI 0DBC
0DBC
0ODBC 0DBC
0ODBC,0DBC
ODBCAPI DAO RDO ADO
° (Database Access Object,DAOQO),
Jet

( Access FoxPro

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEETR
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dBase )
° (Remote Database Object,RDO) DAO
RDO
ODBCAPI 0DBC DAO
0ODBC
e ActiveX (ActiveX Data Objects,ADO) Microsoft
ADO RDO RDO ODBC
ISAM VSAM ADO
Active Server ADO
0ODBC OLE DB ASP
0DBC MS SQL Server Access Oracle
ADO.NET NET
ADO.NET XML
Java (Java Database Connectivity,JDBC) Java
JDBC
SQL Java API, Java
JDBC SQL
6.4.4 ORM
(Object Relational Mapping, ORM O/RM 0O/R mapping)
ORM
ORM
ORM
(XML)
- ORM
ORM
SQL Java
ORM Hibernate Mybatis JPA
(DHibernate:
(2)Mybatis:

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEETR
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&Y (2)
(3)JPA(Java Persistence API1):JPA JDK 5.0 XML -
Java

6.5NoSQL

NoSQL Non-Relational ,Not Only SQL NoSQL

ACID
6.5.1
No SQL
NoSQL 4
1.
Cassandra HBase Riak
2.
Hash Hashcode,
Key-value IT
Key-value Tokyo Cabinet/Tyrant

Redis Voldemort Oracle BDB

3.

Lotus Notes
JSON
CouchDB

MongoDb, SequoiaDB,

4.

SQL
NoSQL (SqQL),
NoSQL REST APl

WEAA - PECUSETFES , RBIRHow- RETE , 1TBRBEUEERE
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Neo4J InfoGrid Infinite Graph
NoSQL

. NoSQL
. NoSQL

NoSQL

6.5.2

NoSQL 4 (Data Persistence)
(Data Distribution Model) (Data Logical Model) (Interface),

€Y
4

0 NoSQL
3 CAP

®
*)

5 Rest Thrift Map/Reduce Get/Put API,
NoSQL

NoSQL

key,

WEREAN  REBWEEFS , R RMow+RERE , 1TBREZWEERTH
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Shaw Garlan

Software Architecture ( SA)

7.1

7.1.1

Bass Clements Kazman

€y
€)
®

7.1.2

SA SA

SA
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5 8-11
8-11
Scenario Scenario Qu_ality
Type Attribute
No unauthorized acceés to the system . Security )
All operations are pr_()éessed in fastest possible speed Performance )
Usecase Any failure should be followed by immediate recovery Auvailability s
User errors in using system should be handled Reliability .
New demands on system functionality should be accommodated Modifability

BEEN  RELWEEFS , REFRMOW+IRETE , ITBRELWEERTH



FHIREE : ?,”-:SZ%‘(}%%? )I'E’K%KAJ / PCimfaE : www.ruankaodaren.com
2

« )
Scenario ) .
Scenario Qu?hty
Type Attribute
New demands on system functionality should be accommodated Modifiability )
‘ Major parts of the framework should be reusable for future architectures Variability )
Framework modification is cost-effective, fast and in minimal time | Modifiability
: 7
Components in framework interact in a coordinated manner Functionality 5
Framework expansion is possible to allow for more sophisticated -
. Variability
| options 9
Growth
Scenarios  |mplementation allows for execution in different environments i Portability "
Proper data encapsulation and secure data structures Security 1
Flexible implementation using other programming languages Portability | -
‘" - . . . Functionality
Overall consistent behavior expected from the architecture 13
! ( )
Framework should be complete clear and perform exactly as required | .
Functionality
14
Hook up multiple applications to the framework at same time Functionality |
Exploratory ‘ 15
Scenarios - - - .
! Change interface from command-driven to window-based Variability .
[
= x 30%=0.3x 16( )=5
5
8-12 ( 0
) 8-13
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| A
User | Architect pp-
Sc# . Quality - Dev | Total
Scenario ) votes | votes
Attribute votes | Votes
|
|
Framework should be complete clear and |
perform exactly as required Functionality 0 0 : 5 s
User errors in using system should be handled | Rel-ia-t;i'lnit_y ) o ) s
New demands on m functionality shoul : R S
‘ ew demands on system functionality should Modifiability |
5  beaccommodated. - : 0 2
Components in framework interact in a ]
: - Functionality
8  coordinated manner 0 , 2 0 2
No unauthorized access to the system Security i o . )
All operations are processed in fastest Performance
2 | possible speed o 0 0 1
Overall consistent behavior expected from F N tonali
13 |the architecture unctionality 0 1 0 1
| |
Major parts of the framework should be L ‘
. Variability
6 | reusable for future architectures 0 : 0 1
8-13
Sc# . Quality
Scenario p
Attribute
Components in framework interact in a coordinated manner
. Overall consistent behavior expected from the architecture Functionality
Framework should be complete clear and perform exactly as required.
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SF* ‘ Scenario A?;Zg?é
User crrors in using system should be handled . Reliability
‘ New demands on system fuhcﬁonality should be accommaodated. | Modifiability
) No unauthorized access to the system Security _
) All operations are processed in fastest possible speed Performance

Maj.or parts of the framework should be reusable for future Variability
6  architectures
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(¢H) 8-14
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Architecture Risks Non-Risks
) Security
Hoover's Architecture
Performance
) “Security
Banking Architecture
Performance
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A IR, R AR AL S B Gh P A BER R R AT Sk, XA IR AR
RRMAAEFIEILEM, RICBREEKN, BETITH.

9.1.2 ERfFnSEVER @ Sfliih

MG EHR E LATUUE R, SRS L FEH&ME. ERE. RGN
R AN REETEHRENBERER. TEMNTEEE XPRAE “HERE” “R3%
MER” R, BTG TSN E EfE, FEMHEMNHE A —E.

1. ¥ 7E B i)

SHF “HUERTA” A 3 M —MEBARNE, tEtf e E, fANTH AR
. B, A, HEBRARBHNEE; —MEBITR A, BRGMNBIIFFE, BE1T 4R
BB BE—MRMUTHIE, fBRESTERES, FPRA4ESE (CPU) $UTREFIES AT H IR
Ja] EA .

B, FERAE BT AN RERAO SR, BATRFE—BRANE, B4 9:00 &
HFNIEIT, T4 500 FTHEHERF. BXE, BARMNEE—K, WHE 24 N, EITH (A
& 8 NN, T CPU ALERFE P I BATHS (B AT REAR B 2 /N, XEMESTHAE SR
AR A B AR RN AR A A B BT T R

RBAE, FEX=FFEFEIH, AAMEFBAT I B R E A AT SE S TR,  RUR AR UT .
WMREBITHEMH ARG T —FHENRERN TIERS, TURE—ENERE, F—eliEl
B, XX =FpEf ST E .

PRES S

MG IBIT G, BIFE—FZ) 81k, HILRAER ] LR 2R T RGBT R —
NBEVLERE, HF (0 FTon. MBBATTRAATEER ST, BB F (0 BUOTRE.

(1) F (0) =0, BUERAIBITHIGERS ZI K BAEZEN 0.

(2) F (¢) 1EBTAEE (0, + o) FRBIAEHIEN.

(3) F (+ ) =1, BIRZBERILSITH AWK &R T 1, WM “EAREEFEE
BRig” K BAEEYE.

KT EAAH, IBF (1) BIEFATHIA  f—MNESES, FHTS.

3.AEE

MIARFRATEERNEEN AR ETEE, WBETEENE L, TEEREREFR
GEMENEMSHT. MERFEAARERLME. WRHF () RKREFRE B Z201E, T4
AHIRA IR, WATEERARN

Rt =1-F(¢) 9-1D

FIRE, FATEGE R (0) =1, R (+o0) =0,

4. KRYRE

RAGEE (Failure Intensity) HIYFRARBERL 2 AL B M R4 H IR IR . 75 ¢ B Z

HERN . RELGWBEEFS , ATRHOoW+IETE |, 1TBREHRTWEEER
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REBEMRITINERE (5 2 B

B+ At R Z ARG BUR PR (F (A0 —F () /At 3 AtETRAE,
FRIN ¢ M2 RBORE . Ff (O FoRRBORE RS, T

£ =lim,, , F(”—Ag_li(t—) =F'(t) (9-2)
5. SR ET R 8]
AIEEEEA R (1) RS RETHTA] (Mean Time To Failure, MTTF) & X N =0 i %
R R A I RGP RIS AT I (8] (1) HAZE A -

MTTF = [ R(t)dr

SFABE RS, RGN FHHEGBRARERKATHFS T/ (B BEECTE
WH, WA RS R RRTH YR E. MTTF FKE, @% S5FHEEAHTR~RAE%, Hbp
ANEFEER .

6. F i S BB (]

SR BTN 1] (Mean Time To Restoration, MTTR) EMEHIZEKE R EFIHIEME, #E
M B e AT R R X B 8], S EFEMINRBURE b FRIEE, e XrEES T
BE, EH KR &EFRNFHREE. MTTR @85 RR 5 K E 8.

7. F RS 8] P e i)

MTBF (Mean Time Between Failures, V1) [RIRERTE]) & XoA: RAE4Ed BT 75 °F
YR Ia], AFE d R A R] DA RS WU A 43 15 4% B ]

X F A EERMIBE A RR, MME—BZ] 1, BIE R HAER (B 2SN, FitA:

MTBF=MTTF+MTTR

Lt EX R AT RSN E BRI G, R EX TR R I B R T S
B EFRARE T HIRN R U8

(1) FERBAEXT GBI, BRI TS AR IR

(2) TR R b A E Lo

(3) DABEIEE TR (R FEA A& 5 N E 1B

(4) BITHEEREEMIAE . R S SRI E SRR IR

(5) HLE BT [B) A 200 $e B B (B) B b, BT DR AR ] CH BB ] . IZATHFE . $AT I (]
(CPU B [a]) B H AR ] 24 .

(6) BT RBIBITRIN @ T UMEEE, (B0 LREECEFR R et in UE &,

(7)) ERE SCRIER AR BT H), XRGTTEELE—MIISER. ] DU 7E5E
PRRGTTREEE CH—MRSEE, RREGERIIPAT—IEEFIER. BEEE (Run) &
BRHEEREAE T —NEAPATIRE, e —HENEIE, B4 w8 % S 253E
X—3fE. BEREREMAETR. AT RAL, KARET SRR — R KA E
EHB

(8) FIWHAFIa AT A5 4] S B AR A A2 1T I (Operational Profile) « KK F (ESA)
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9.1.3
e (Failure Severity Class)
9-1
9-1
. ( ) C )
1 >100 ; 4 0.1< <1
2 10< < 100 5 <0.1
3 1< < 10 ; '
9-2
9-2
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RGBT ERE (BB 2 BO

BT RA BRI, BUERT S RAGRER E BRI RGNS B AR T

AR EGFRIER RN RREENNE. AT, SRR AT R
B (MTTF) Sfabrskig, MEARTEMARFRENE. E3E BN SEEES S EX a5
Y SATRT AR A BT P . AT LRER NS, DAHEREHBITEN, X
ORI P BN, B E SRR H AT

Blan, TR -1 HFF, TLUREZRAAFS K& RAERGRATELIINTEREE,
HRETHN AR, HEBR ORI TR R |, 1K 9-3 Fim.

®9-3 WEREMBHRSER

KPTERER ATEMER /% KYEE S Te S 3 A i)
1 99.9999 107 114 4
2 99.99 10 417 K
3 99 107 4K
4 90 1 9 /INEF

9.1.4 n[EEMEMLRAE X

AT EEE AR RER S MR TREEXTEM, AMICHEBRAKRENAL. W
EF R IR VAR RA . U 2 A7 T A] DA B e nT S 4 ) N R
HTEEE, TIEXNAEFEE ARG A T R .

(1) R FTREE KRR G R — R B ERH TR H T4 RS Fortran f2/7
/b TANE R, BUEEBHIRGURRER M IEFNIES, RAMEEKN —XFH WT kK. mHH
HF BN GESAT SRR H R ZHRAN, FImERERRSE. RMBERS.
RITXMNREMZBERIZERSSE, —BRETEIFRGERY BUEREFHK, ENSE
BN ERZE, REERZE,

(2) BHEMEBEBNMTENRRRYFLBIE R, EHANME Y SESST, EirHE
MLRGHIRBF, B 80% FMHKMAFR. FEERKMHRENABREMRERT, —MEFEEKE
Fr, HARBAES TR R — MR . ERFFRERES, RAEMAERAE ST D
MR 2= R R G R E A ohEE, a2, RAES SRR oG .

(3) AT EEEAR, WA TEEEARBAR, ZHME T84S o ) =
Mo Bl anFERE AT AU, HEER HT (Fault Tree Analysis, FTAD. KA 5 808 7 Bt
(Failure Made And Effect Analysis, FMEA) SFEHRAR LB, BEEARBATZNH, HEK
PERTEE RSN, X AT R E 8.

(4) SRR TE A SR T PR TS B EE A XY LU R, B3R F E B E R #:k, ke
AR ERER TGN EERE L —.

(5) WENEARRBHE ZHNAH, BEETENNERFHRERS AR, #5
RGN T A BRI P OR R E,  BR A X AR PR TR B AR L 2 AR V8 B S IR OR R, T3S N T %Kk

AT S A 1) AR R A AR U T E AL AR USRI E B
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e Jelinski-Moranda De-eutrophication
e Jelinski-Moranda De-eutrophication
e Schick-Wolverton

° Schick-Wolverton

e Moranda

e Goal Okumoto

3.

e Duane

e Weibull

e Wagoner Weibull
e Yamada Osaki

e Gompertz

5.

e Littewood
e Cheung

6.

( )

e Nelson
e Bastani

7.
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(NHPP),

e Musa

e Goel Okumoto NHPP
¢S

[ J

e Pham NHPP
9.

[ ]
e Shock

Musa Okumoto
° (CPU)
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(FTA) (FMEA)

9.4.4

1)

3

(D) Active/Standby Active
Standby
( RAID ), Active

Standby
)
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10.1.2
SA={components, connectors, constraints},
(Components) (Connectors) (Constraints)
10.2
UML
10.2.1
AddObject(A0) DeleteObject(DO)
10-1
A0
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332 RGBT (2 W
e‘@ AO sl s2 _ne
1] L1 L] |
A, A, A, A, A, A, A new
A
Q‘@ 56 N C@ 2
] e
A, A, A, A, A _del A, A,

B 10-1  XF&iEtbr E sl R R

DO MERINF B s IA B — X R ZFEA—RERETFEBBREN UG OIIEE, HF
BEEIHFRL R LI RER RS M R A B A A

XFRAEFAKN SR, GUREEA S RER— MR- AELZE KRR, WA EXS
TRGM S BCAETES  FEOEFEA SIS 20T K280 i P @ = A . ik,
FERAEN BN, — e FEREE AR B, BT AERTE B LS S B, AT 2244
O IE i B 2 P A R

10.2.2 {HEBEL

HERBFEFRZ LR, B85 TEK. FEXR. HRENR, HFEER. XBELR
5 H A REGH BAHRER, AR S EEE BN R AR E, AT X SRR § E# 7
B ABEERmE. B HEBEWEN, gD, KME, PERNTEASEEEXT
R AL KSR, WAEREKERELER. Fit, HATEE B 5165 4 AddMessage
(AM) . DeleteMessage (DM) . SwapMessageOrder (SMO) . OverturnMessage (OM) .
ChangeMessageModule (CMM) 5 #, Wi 10-2 fix, HHPREEMETAGEE, BIXNEKH
FUHE:; WERREBMEER, HIXGEERIIKHEE. HTHERH —IMNEREEH —INR,
BB O B AR AL B 23 B X R B SIHLRIARAL, T objl Al obj2 73 7 A 7= A= 284k
BB R T RAH BRI AOEMEW X MK R, XEH ml. m2 RERHE B ——XF R
KERo
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AT LG HALET WA E HRALHT WG
obj1 obj2 Ob_] il 0bJZ objl obj2 objl obj2 objl obj2 objl obj2
|
6 oF!
AM | | AM

I
I
|
|
i
AM I
oF OOI*1®
I
@ ; mnew
m_new | m2 @ K
@) (=)
— | m2
m I
I
I
I
|
|
|

DM v Yy DM
(=) =
2) b) ) v
TEAGHT BWE TEALHT wALE BALHT WAL E
ob_] 1 obJZ Ob_] 1 ob]2 objl obj2 objl obj2 objl ob]2 ob] 1 0b_]2

|

|

|

|

|

! |
m2 |
I

I

ml  SMO Q ml : SMO@

I

|

|

|

|

|

|

|

|

|

|

if

I

]

I

m2
\/

BNOE:

\/ \/

m3
d) @ % e) )
AL HT WG HALHT HALE
objl obj2 objl obj2 objl ob_]2 0b_]3 objl obj2 ob_|3

Dm G
OM
—_—
m2
*
: ©
* @

h)
K102 HEELK AR R

AM BB —FFBTH R, AR G2 E 7 E T A EAT N RIES k. DM BR =4 8T E
—FHE, PAEREBRENTEAT NG, £ AM K FEL. SMO ZZ#H M % H B K
T, RAEETEREWNZEATAZERRZKN K. OM REH B RARIEN R ERET R,
RAELFEGEFEANLZ EAT ARG FEHE. CMM SUEH B RESRERN R, RAEEFREBR
AN LZHAT A HIRHER

HEESAREEMR, HEMBEASEEYHIXNRZENZETN, BA—E2EEY
Wo BATAT LUK R FE 93 Ko 55 1 KBS HATAHRTR, W AddMessage 76K % K 1H

g)
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ChangeMessageModule \

DeleteMessage

10.2.3

ref loop break alt opt par,

AddFragment(AF) DeleteFragment(DF) FragmentTypeChange(FTC)
FragmentConditionChange(FCC), 10-3

FCC
FFC
AF
ref par

DF DF AF

FTC
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. 5 I
) LT ) ) LR ) . @ > —m2~>@ obi2
objl obj2 objl obj2 : i BT
1 AF (ref)l : DF (ref)
FCC 1 '
! , o ! ! —m2> — ml>
\ condl | condl \ cond2 | cond2 |
l I I | | obj1 obi2
I
I
| @-O——C-@® WALTE
! (condD) ! (condl) ! (cond2) ! (cond2) !
v A, A,
a) I b)
_________________________________________ S —
|
@m3 m5»©—m2—> objl i
EALAT |
—ml @m4 @ obj2 |
A L LA AL
AF (ref)l ! DF (par) | objl  obj2 objl obj2
i I
I
m2 > —ml : | s_by @ Q"
! 1
objl P (s obj2 ;@ g AEUon il
BALIE | m2
R cond cond
® '
I
A A P — m2
A | m3 ’ A | DF (loop)
@) | m |
[ s_b,
i
O é | ! (cond) ! (cond)
! v v
c) : &
_________________________________________ sl st s o e S A S o PR o s T M e e S s e s O
HALHT WAL
obj1 obj2 obj1 obj2
AF (break) m
AQ T WALRT LR
objl obj2 objl obj2
cond cond

cond b cond cond_b cond

|
|
|
|
I
I
I
I
I
I
I
I
I
I
I
|

2 s o
msz | €= - 1 AF (alt
DF (break) :@ o —a)> ! (cond) ! (cond)

I

i @ ¢

! (cond b) m2 !(cond b) : v o o

! (cond) ! (cond) |
v v |
I
I
I
I
I
I
I
I
I
|
I
I

______ m2 ml
DF (alt)
! (cond) ! (cond)
e) )

K 10-3 BEA& R BEL U .
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10.2.4
LTL

AC(Add Constraint)

DC(Delete Constraint)

10.3

€))

2) 4 (Jeffrey M.Barnes ):

1 ( )
2 CvsS COCOMO; 3
4

©)
(Static Evolution) (Dynamic Evolution),

10.3.1

(Design-Time Evolution)

(Pre-Execution Evolution)
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(Constrained Runtime Evolution)

(Runtime Evolution)

10.3.2

€y

€))

5 10-4
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T
L
i

]

UML

AO,A1,A2, ,An

1

/ / 10-1
10-1

AMD(Add Module Dependence)

RMD(Remove Module Dependence)

AMI(Add Module Interface)

RMI(Remove Module Interface)

AM(Add Module)

RM(Remove Module)

SM(Split Module)

AGM(Aggregate Modules)

¢ AMD/RMD:

BEAN  REBWFEFS , RERMHOW+RETE , 1TBRELWEERTN
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e AMI/RMI:

e AM/RM:

AMD RMD

¢ SM/AGM:

2)

10-2

AMS(Add Messagé)u
RMS(Remove Message)
AO(Add Object)
l-?O(Remove Object)
AF(Add Fragment)

RF(Remove Fragment)

CF(Change Fragment)
AU(Add Use Case)
RU(Remove Use Case)
AA(Add Actor)
RA(Remove Act_()—r)

¢ AMS/RMS: UML
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e AO/RO: AMS/DMS
e AF/RF/CF:
e AU/RU:
e AA/RA: AU/RU
4. (Orthogonal Software Architecture)
10-5
[AT] .#
AL
B .rf — C— \__.. C _'\\\ .
[ ‘7 (TN ALETN
o3 | e1 i | ¥
! | i (
[F1 \[6)/ \[G)/
[H]
10-5
10.3.3
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1.
( )
( Apt
)

2.

1

CarloskE.Cuesta 3 ( 10-6): (Interactive

Dynamism), (Structural Dynamism),
(Architectural Dynamism),
Cuesta
1 2 3 Cuesta
3
e
10-6
2)
4
° ADL
( )
[}
HTTP HTTPS

[ J
[ J

BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEETR
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C/S C/S C/S B/S
“1 1 “1 N

(Dynamic Software

Architecture,DSA) (Dynamic Reconfiguration,DR) DSA
DR
DSA DR
3.
Perry 2000 3
DSA DSA
DSA
Bradbury DSA (DSA)
DSA DSA,
DSA
1) DSA
DSA
SA
(
)
DSA 4
2
4 DSA
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2)DSA
3 m-ADL,
Pilar,
LIME,
(1) -ADL
DSA
T m-ADL
T -ADL (
) DSA
(2)Pilar
(Meta-
System), (Base-System) -
3

MARMOL(Meta Architecture Model)

MARMOL
ADL MARMOL
ADL
MARMOL Pilar Pilar
4 (Reification)
(3)LIME
(Coordination Model)
DSA
DSA

Linda LIME(Linda In a Mobile Environment)

Linda

BEEN  MELWEETFE
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3)DSA
° Dowling K-Component
PKUAS
(RSA) EJB
(SASM)
(RSAS)
Artemis-ARC ACME
DSA
[
SA SACDRE
° T ] CCS(Calculus of Communicating System)
(Software Architecture Abstract Model,SAAM)
T SA ] SA
° SA
ArchStudio, ——Argo ArchShell
Argo ArchShell
4. ——PKUAS
PKUAS Java EE 3 EJB
I0P JRMP SOAP
EJBLocal
Java EE JPS v1.1
Java PKUAS 4
@ (
) ( )
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EJB

Java

MBcan Server

PKUAS 3 EIB
EJB
@
(©)) PKUAS
® 3
PKUAS
Managemente Extension), JMX
Java
MBean Server
MBean, PKUAS
5.
D
(
4
(D) (Master-Slave)
(ldle)
(2) (Centralized Control)

5345&}

JMX(Java

MBean
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3)
4)
(Ring)
(
2)
Bayer
Gomaa

c2)
(Client/Server) /
/
(Sequential Server)
(Concurrent Server)
(Decentralized Control)
(Serial)
)
PULSE(Product Line Software Engineering) ( 10-7 ),
PUuLSE
«c )
| ®
Scoping(Eco)
' (CDA) |
[ (DSSA) ‘

@

10-7 PuLSE

UML

(ocL)
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Eg

Product Line UML Based Software Engineering Environment
(PLUSEE)

3)
Tamura (Quality of Service,QoS)
4

10.4

18

° (Evolution Cost Control,ECC)

° CoE<<CoRD
° CoE CoRD CoE CoRD

° (Schedule Control)
° ttask=|Ttask-T'task]]

° (Ttask) (T'task)
ttask

° (Risk Control)

WERAN  REBWEEFS , RERMow+RERE , 1TBREZWEERTH



1348 | 35*“%@@:%&%;%@% r;;x%JzM / PCis#iE : www.ruankaodaren.com
Badd 2

° (the Average Incremental Growth,AlG)

. AIG AlIG= /

° (Optimization of Whole Structure)

° (Invariant Work Rate,IWR)

) IWR IWR= /

(Objective Conformance)

otask=|Otask-O'task|
(Otask) (O'task) Otask

BEEN : RELWEEFS , REFRMOW+IRETE , ITBRELIEERTH
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° (Local Change)
o ( Java )

° (Impact Limitation)

. (Complexiity Controllability)

° C C< cC

° (Useful for Refactoring)

° (Useful for Reuse)

BEEN  RELWEEFS  RERMOW+IRETE , ITBRELIEERTH
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13.

15.

16.

®

(Design Principles Conformance)

)
RCP=ICDP//DP|

(CDP) (OP)

(Technology Independence,TI)

TI=1-DDT, DDT= |

(Platform Adaptability)

(Standard Conformance)

(

(Quality Improvement,Ql)

EQI Q

RCP
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. (EQI) (SQ)

18.

° (New Requirement Adaptability)

[ ]

[ ]

° RNR=]ANR//NR|

° (ANR) (NR) RNR
10.5
10.5.1

1.

10-8 A A,
Ao A

A;(i=1,2, ,n-1),
Ao,A?,A?, ,An A;
Q. QoQ, ,Qn
A-1 A, Q-1 Q,
D(i-1,1) A A, D(O0,n)
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jssz#
2.
Q,
6 Q, 6
(@?,9?, ,96)
Q-1 Q
o A A A
I‘ l
« s+ Hy @ 9 e N
\\ 4 \\\ //f/ :\ W\ //,;
Yy ¢ N4 B\ N4
D(0,1) D(0.2) D(n-1,n)
10-8
3.
D(i-1,i)
0.-1 0, D(i-1,i)
1)
10-1
( CCN FFC 6 ),
A B @?,a?, ,a?) (b,b?, ,b?),
10-1
(b2, ap 2 a.-b |
= - + b +o..+ ¢ 10-1
Dm(A.B) \/(\a +b  ca +b> can +b] (-1
a, b
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2)
10-2
A B a b(a,b ), A B
10-2
.2
a-b
D,(A,B)=\“aJr by (10-2)
( )
3)
Dm(A,B) Dr(A,B), A B
A B
Ao,A?,A?, LA, Ao A,
D(O0,n) D(0,1) D(1,2) D(2,3)
4.
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10.5.2

10-9

10.6

(2)

= B =1

/ ]

/[ /
/“\
\?~—___-«</

ol
- ) N
SN B o7
10-9
(
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10.6.1
10-10 |
10.6.2 ‘
10-10
3
3
10-11 o ﬁ
breasf =
vy
10-11
10.6.3
80% 20%
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« 2)
10-12
10-13
“ no |
- 2|
R . |
[COEEEE ____‘\I ‘
— Y

10-13
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10.6.5

10-14

10-14
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10.6.6 CDN

CDN CDN
e CDN

10-15

L//ﬁ

10-15
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10.6.7
10-16
ra ik
' 2
Ll” CDN “| —
L ]

2 i n
1 2%
[ 7 — :
1 (/N ﬁ
¥ \ |
[d,/ J ‘\'- —
=
\\..f
\ | n
( 2
1
10-16
10.6.8 NoSQL
NoSQL NoSQL
10-17
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n 1

10.6.9

10-18
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10 - K3y
[/

W

10.6.10

10-19
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-
[ IH::;;S::j
_ i' I J ‘|f/

—

L (7

10.7

10.7.1

Lago
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10.7.3
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SA
SA
SA
SA
S A

10 - KM

(Region of Quiescence),

SA

SA
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364 RGLEMBOTMERE G 2 BO

10.7.4 SR AT E S B R

S T 4 M VT A T B AL AT R, PSRRI E R M E R, P A
f) Web 1% 5 £ S5 414 T 1 8 10-20 BT R 1% B th O XML S 36 4\ 24 3T £ R 4
MSAES, AT i o e e BT 7R (00, AR AT AR PRI 6 A T R AR AR RO T S ASURAT

HHE.
cmp Component
ClientApplication
User E
<<delegate>>
A o S“bIE HO- SUbZE —( ——-O{ LocalDB
Q /Q/ T <<delegate>>| ___,| |
MainInterface | _+-~"
£
User _@_ Weblnterface --->WebApplication|——->| User
-0 10
Remotelnterface — - »RemoteApplication RSInterface | ---» RSApplication |---» RemoteDB
£ 1O £ 1O £ 1HO £ 1HO 2]

10-20 Web i BREFHMHHE

RSPl 28 G5 A9 4L A PR R AR AT HH PR VR A BT 75 2048 3R 10-3 BT L. totalN A totalE 73 5
FonAHEEE. AUEFENTAS REAERANEE ONEIEES AT AL
TFHMEZ FRERED) . REHSTEANEME, RABREBGZAMFRAMEMFHE S, KBt %E
E. RNILEE X, FHEOHE R AR O%E W. BT 414 ClientApplication B 4
1, IR A BB AR R U R AR B A Bk B B AR R I N SR . BEAL subl A sub2
ZHRBEAXR, BEKRBXR, FmEAEERRZ 1 2X2 KTHER.

& 10-3  Web L5127 A HERTHIR
L talalE totalN

HiFE 1 19 13

sub2

RemoteDB

R
1
1
0
1

- o |loc|lo | Mm

S
0
subl 0
0
0

RSApplication

—

w
1
1
1
1

n

ﬁ%&ite ifaqe$h%§l NAN = fo 2 B J IB% %g,”:% %;%
2 - T I
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(8R)

L talalE totalN

0 1 1 1
1 0 1 1

RemoteApplication

Remotelnterface

WebApplication

Weblnterface

LocalDB

ClientApplication

1
1
0 1
1
1

Mainlnterface

[=1 =R B S 2N = = I = e T i )

1
1
0
1
1
0

o | oo |-
S}

User i 0

RIGARE TN 6 M TFEERRNEEAN, RIS 2225 EE 75 7 31T
EE., HAEEZRE (CCN) EEBANZEMBIHITIRERZ, 24 R ER AR SN
FRAERAER; MM TRABHE (FFC) . BREMHEE (CBO) . BN (RFC). &
WEE (TCC). MAERE (LCC) X5 MEREWR, BN SANAMEITERE, MR TFHEE
MR A ERERNTAAME RN TME. BRATLLAM Client Application 9143 #r &A™ F B
BRAEITE .

CCN = (totalE — totalN) + 2L = (19 -13) + 2x1=8
FFC = CCNx((E+W)x (X + R))* =8x ((1+1)x (0+1))* =32
E+X+W+R 1+0+1+1
T toalN 13
RFC=S+E+R=2+1+1=4
E+X+W+R 1+0+1+1

P(S)  2x(2-D1/2

E+X+W+R+NIC(S) E+X+W+R+0
P(S) - P(S)

VR4l R G0 rh HoAth 4044 ) BE B 777 5 Client Application M [H. {H2 B T HMAMGIEE F
Hik, 18 PS) KIITELERE N0, TCC M LCC KitEARF RN 0. B Bk EiZ A
MR AR E, LA “not applied” Fin. ¥—ANAMRE FAMR, RITDNAZAHMNARE
/Do

TR E BB MR IS B RS, B CON #b, HARZEM T g5 EE IR RH
BRALERAZMERMERSE RN TFHME, K 104 Fin. BEESNE, BRI HGES
MMM BT R, BIEBEMP TS BmER, MHRESIIE A A FER, X
EEEEHERANERE.

CBO =0.231

TCC =

LCC= =TCC=3
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*10-4 Web EERFAI4PIHEESER

FFC RFC CBO LCC TCC
RSInterface 32 2 0.231 not applied not applied
RemoteApplication 32 1 0.231 not applied not applied
Remotcelnterface 32 1 0.231 not applied not applied
RemoteDB 8 0 0.154 not applied not applied
LocalDB 8 0 0.154 not applied not applied
RSApplication 128 2 0.308 not applied not applied
ClientApplication 32 4 0.231 3 3
WebApplication 128 2 0.308 not applied not applied
Weblnterface 32 2 0.231 not applied not applied
MainInterface 128 3 0.308 not applied not applied
User 0 1 0.077 not applied not applied
DB 8 0 0.154 not applied not applied
Browser 32 2 0.231 not applied not applied
CCN FFC RFC CBO LCC TCC
AR 8 46.154 1.615 0.219 3 3

RIER 10-4 FTonE) Web i 5 RARIEREE R, HAI10BIXTZEM AT 455 M1 6 AN E EFs b
T4 B 10-21 ~& 10-23 Bl BRET Web 35 R4 &N K FFC. CBO. RFC F&
SR, RS RENEGIRHET.

1) BE %#E (CCN)

BT AEAAEPAG R, BN EAERR—NRABTFRATHIE R, HET %
BRHESAEAT N, A E R I HAF 2 8] 3 BRI o RORIA IV R A MA RS . Xt
R AGEETEERENEE, 7TUNENRENEEEEHRHEVIE G, E&TFEHE
DLl AN B, RN AP RAE MR E AR, REMEXE, RERthE. BER
EmEmEF A REE S HAARNFET, LR PREF B, CON < 10 NE.

2) BB B E (FFC)

ET Web 25 RG M & MAMF M FFC B EEZBMAS IR ERER 1021 . BAREE
Bz ) BGOSR AN, R AR AR BB R A R R AN . A e
B LR S VAl A £ 3R A DL AR . BN R, R A 5 AR A A
B ORBREUR I OCE B 2 . A 10-20 A1 10-21 A AT LA B, RSApplication. WebApplication
K Mainlnterface () REA R R %, FFC EEEH K, 1M User. DB 44 5 HALH 2B D,
FFC BEEEME/DN, WiF T EEEARE R —8tE.
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10 kg

FC
140
-
100~ — —
8 0———
60
40 —
20—
0_ N QI — = z{l ;‘I Ql :b.- 61_84_&.
’(S_" ‘ r§}0 d§@ o a{@_‘« z‘{.\w z;&u 0‘?-:“3 3 \\Q \5) {b\Q Q \\)“:b
) @6\ ?.Q&\ Y-Q\\ .\,,_Q{:\\ Q\& .@\‘5\ Q\ a{}p‘\ Q?‘ Y*Q\\ Q_cf& 4 \JOL
8 ST w0 5 o 2/
A C‘*Q Q'é&‘ @\\&
10-21 Web FFC
3) (CBO)
Web CBO 10-22
CBO CBO
10-20  10-22 RSApplication
WebApplication CBO User DB
CBO
(626
0_35 — —_— -
0.3 —gu—ma e -
0.25 —ug—~- - S
0. 2._ — —
0.15 — - — -
0.1 ——
0.05 — — —— S
A 58 JOSS ) BN 1 1 s . L 1 L 1 i
RQ5}"—‘ & F & & .t&\o(\ 5‘3’ Q‘b N 0%6\
Qz..* -\.5.7" RO Qa Q..@, Q\e.. Q)@ o @é\ yd
S S & HE *
» qf‘*‘ Q@Q & & ) *
& ¢ o
10-22 Web CBO
4) (RFC)
Web RFC 10-23 RFC
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10-20 10-23 ClientApplication Mainlnterface
RFC DB RemoteDB LocalDB
RFC 0
RC
45—m —
4 — —_—
3.5 =
3 —
2.5 — ==
2| & = o
15— = = = = ==
1t L — BN B N
0.5 — — — — — S
0 - L . L | = . — Ry ! -
-.\OQ o ~0\\ X ¥ & o 3?} -o"”\ o 2 2 el
F ST TS FTTSS o
OIS MRy B ¢ Y
& o d &
i &
Q,
10-23 Web RFC
5) TCC LCC
ClientApplication
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(CPS)

(D
11.1
11.1.1

1.

(Cyber-Physical Systems,CPS)

1992 2006

2.CPS

CPS CPS

CPS CPS

CPS
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11.1.2 CPS
1.CPS
CPS CPS CPS
SoS
1)
CPS CPS
CPS
CPS CPS
CPS
2)
( ) ( )
CPS
CPS CPS
CPS
CPS
CPS
CPS ( CPS)
CPS
CPS
3)SoS
CPS SoS CPS ( CPS)
CPS CPS
SoS CPS
SoS CPS
CPS
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2.CPS

CPS cPS CPS cPS CPS
cPs cPs
SDN( )
CPS CPS
MBD CAXMES\ERP\PLM\CRMSCM cPs
( ) (
) ( ) ( ) CPS
CPS cPs
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11.2.2

1950 . (Alan
Turing)

1956 . (Marvin Lee Minsky) . (John MeCarthy)
(Dartmouth College)
1959 : (Arthur
Samuel)
1968 . (Edward Feigenbaum)
DENDRAL,

20 70

Al Al
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20 80
1980 . (Hans Berliner)
(Rodney Brooks) (R.Sutton)
(Gerry Tesauro)
20 80
1987 LISP

20 90 1997 1BM (Deep

Blue) . (Garry Kasparov)
2006 . (Geoffrey Hinton)
2010
2011 I1BM Waston
2012 Google Brain
2014 Microsoft
2014 Microsoft
Microsoft Cortana;2014 Amazon Echo Alexa;
2016 Google Alpha Go
2020

11.2.3

1. (Natural Language Processing,NLP)

( ) (
) (
)
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2. (Computer Vision)

3. (Knowledge Graph)

4. (Human-Computer Interaction,HCI)

5. (Virtual Reality /Augmented Reality,VR/AR)
6.

(Machine Learning,ML)

D
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Robot,Robot
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11.3.2
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®
6 (
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€Y

1920
Robot,
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PUMA
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3 20 90
(Robotics)
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11.4.2
1. (ECC)

@
Link Edge AWS

&)
DC

(MEC) CDN
€))
/

2.0penStack

Rackspace
3.1S0/1EC JTC1/SC38

L

M

BE WWV{.lruankaodaren.com

IDC 2020

40%

Greengrass

1EC

ARM

500

X86 GPU

IEF

OpenStack

NPU

IT

g 385 5\

FPGA
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BEEN : METQUEEFE , REBRMOW+IRETE , 1TBREBLIEET



FHIREE ;- {%‘TE(E?\Z [Z)E’X%KAJ / PCimfa[E : www.ruankaodaren.com

{;3865‘
4.

ETSI(European Telecommunications Standards Institute, )
IT

11.4.3

€Y)

TSN SDN NFV
Network as a Service WLAN NB-loT 5G

@
®

Q)

11.4.4

EC-
laas EC-Paas EC-Saas Laas PaaS SaaS
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11.4.5
CROSS(Connectivity Realtime data Optimization Smart Security)

2018 11
10

DDoS
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SDN
@
®
2.
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5.Cloud VR

VR(Virtual Reality, )
V' R
V'R IDC 2021 AR/
VR 146.7 2026 747.3

(CAGR)  38.5% V R VR
Cloud VR “ oo Cloud VR

46 5 Cloud VR
VR 56 Cloud VR

30%, 50%
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11.5.1

(Digital Twin)
(Airframe Digital Twin)” 2010

2011 Michael Grieves

John Vickers (
) . (Oigital Twin)”
(1)1960—21

(2)2002—2010

(MBSE)
(3)2010—2020

IEEE

(4)2020—2030
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11.5.2

AFRL 2009

Dr.Michael Grieves 2011

PLM

DOD 2014

PTC 2015 ( ) ( )
( )

Michael Grieves & John Vickers 2016

2017

SAP 2018

1SO CD 23247 2019 ( )

“ Digital Twir?

“ ” “ ” “ ”

Digital Twin -
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11.6.1

(Cloud Computing)
I1BM “ 8
(Armok,NY)

2007 10 IBM Greg Boss

1BM

“

as a Service,PaaS)”

1) (SaasS)
SaaS

2) (PaaS)
PaaS
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(Platform



1396

FHIRIE ?ﬁ-‘d{{%‘ﬁ(&% [%’X%ﬁ)\] / PCimfa[E . www.ruankaodaren.com

3)
laaS

@

@

SaasS

PaaS

API1

NIST

D

2)

3)

(laaS)

1/0

SaaS - PaaS - laaS

laaS - PaaS - SaaS

SaaS
PaaS

API,
API

laaS CPU
PaaS
API PaaS
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SaaS

1
1959 6
Christopher Strachev

in Large Fast Computers),

x86
2)
20 70
Web
3)
SaaS 1999

2003 Salesforce
) SaaS

1 397

laaS
PaaS

(Intermational Conference on Information Processing)
(Time Sharing

NAS/SAN VTL

“ SaaS
20010 2 SIA :

2000 12

ASP(Application Service Provider,
SaaS ASP
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1BM SAP IT SaaS
SaaS SaaS
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11.6.2
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I1BM I1BM v,
(Volume) (Velocity) (Variety),
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5 (Heterogeneity) (Scale)
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5
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(Information System Architecture, I1SA)

(ADM)

12.1

12.1.1

1948

(Information System Architecture, ISA)

BEXN  REBWEFEFS , RERMHOW+RETE , 1TBRELWEERTRN



FHIRBE : ?ﬁ&{%‘?ﬁ@(%iz [i)k%ﬁ)\] / PCimghfE : www.ruankaodaren.com

'§406§

12.1.2
20 80 IBM John Zachman
Zachman (
) Zachman
6 6
1999 9 Cl0
7
IT
TOGAF(The
Open Group Architecture Framework,Open Group ), TOGAF
12.1.3

BERXAN  REBWEFEFS , RERMHOW+RETE , 1TBRELWEERTN



FNIREE : (EER (i Al / PGRIE : www.ruankaodaren.com

12 i407[

@

®
®

*)

®) ‘ " ( ),

® vy - (

@ (

BEAXAN  REBWEFEFS , RERMHOW+RETE , 1TBRELWEERTRN



FHIRBE : ?,“—:5(1%‘3?2?2\ [)i)’(%ﬁj\] / PCimghfE : www.ruankaodaren.com

H4o0sf

&)
C )

12.2

12.2.1

Garlan Shaw
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12.2.4 4
/ C/S MVC SOA
1. (Standalone)
UNIX
DOS
CAD/CAM
CATIA Pro/Engineer,Autodesk AutoCAD, Photoshop CorelDraw,
(
)
2. / (Client/Server)
/ C/s TCP/IP
I1PC “ K “ K Client Server TCP
UDP Server Client TCP UDP C/S
/
1) C/S ———
c/s, IPC / N <
C/S “ " Zes
¥ |
12-1 als
S 12-1 +
( Power Builder Delphi VB) \
C/S 12-1
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2) C/S B/S
C/S 12-2 (a)
C/s
( ) (
¢H) TCP/IP Socket API
(2 ( TCP/IP  Socket
XML,
(3) RPC
(4) CORBA/I110P
(5) Java RV
(6) J2EE NS
(@) HTTP Web
HTTP
C/S
B/S(Brower/Server, / )
12-2 (b)
12-2 (b) B/S Web
HTTP
(Hyper Text Transfer Protocol) Web
C/S
MS
Intermet Explorer Mozilla FireFox NetScape
Web
Web ( )
( ) HTTP
Web
Web HTTP
Web
B/S Web
B/S
3) C/s
C/s
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TCP/IP,
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BEA WebLogic IBM WebSphere EJB
(©)) Web
Web
Web
Web
Web
4)MVC
MVC(Model-View-Controller) MVC
C/S
C/s
J2EE View " web )
Controller Web L J
Model HTTP HTTP
J2EE X eidle 2 BN
i i ( |:‘)'( N
Sprats, Spring - RibeqiGte (Controller)K: 1 (View) |
Struts+Spring+Hibernate(SSH) JSP+Spring+Hibernate Al @
MVC PHP Perl MFC |
MVC T
MVC ( ) ( (Model)
(
) \ ) /
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MVC
3. (S0A)
/ C/S
( “ ” ) s
1
/s C/S\Q i c/S)
1 — 2 |
Service Oriented Architecture, SOA, 12-5 '
125
SOA SOA
“ K Daemon,
SOA
2)Web Service
Web Web Service,
¢ ) Web
SOAP WSDL,
Web Service Web
Web Service Web
SOA
3)
(RPC)
RPC
4.

12-6
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(Connector),
( ) CORBA/110P
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(Information System Architecture,1SA) Architecture
Architecture 1SA
I1SA
1SA,
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1.
1SA
I1SA
2.
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70% 80%
1SA
(Business Process Reengineering,

BPR)

3.
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/ / CAD/CAPP/CAM MRP
MIS MRP

4.
(Enterprises Information Infrastructure,Ell)
[
[ ]
12.3
12.3.1 ADM
1.TOGAF

TOGAF(The Open Group Architecture Framework,TOGAF)
TOGAF 12-8
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TOGAF The Open Group The Open Group 1993
1995 TOGAF TOGAF
(Technical Architecture For Information Management, TAFIM)
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TOGAF,

@
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®
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TOGAF TOGA9
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(©) TOGAF
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(5)TOGAF TOGAF (TRM)
( -RW)
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@ TOGAF
(@) TOGAF (ADM)
TOGAF
(©) TOGAF
(O) TOGAF
TOGAF (Architecture Development Method:ADM)
2_.ADM
(Architecture Development Method,ADM)

TOGAF
1)ADM
ADM

TOGAF ADM 12-9 ADM
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ADM ADM
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MV C Java EE MVC
Java EE MVC
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MVVM View Model
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View ViewModel - -
DataBinding View ,§-/\/| (View)
_ View _ «é% "§&
ViewModel, View P gﬁ&
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|
(ViewModel) L~ 1 (Model)
ViewModel ) -
View 13-4 MVVM
MVVM 13-4
MVVM View Model ViewModel
ViewModel ViewModel
ViewModel
MVVM
MVVM,
ViewModel LiveData MVVM
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HTML XML XML
XML XML HTML
XML HTML Web
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type="Constraint" GUI XML
<component type="panel” constraint="16,22,78,200"/>
<component type="button" isvisible-"false"
constraint="17,222,78,20"/>
</component>
XML (16,22,78,200),
XML GUI
GUI XML
XML GUI
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API GUI
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API, GUI XML
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GUI XML
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DAO Spring DAO
stter DAO
( ) L]
DAO DAO
2.
DAO ?DAO
Spring (Inverse of Control, 10C) (Dependency Injection,
DI) applicationContext.xml FacadeManager
FacadeManager DAO Base-
Manager BascManagcr DAO
BaseDAOHibernate target TransactionProxy FactoryBean
TransactionProxyFactoryBean bean target
bean,
bcn
applicationContext._xml SessionFactory bean,
bean
Facade Web
Facade Web Web
Web
13.3.2
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(1) interface 1: / AP1
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SEEEE (RS BAREF B TAE) B0E EAFIE B P68 L s . W EEELRAE
Hevs I B, A ERACHE U 1A AR H A DR B AR U7 @ R A R AR . L BB E SR A
JA BT R ) H 55 A B, 55 A HE 45 b 552 48 = SR i B R AR 7 Bl 5 i R SR JE B
TEN TR RRNFBEE LA FIERREZ OALLEEE O 5B S 58 0T =10 5
FIRAREE), W XML, B DataSet. A KA DataSet 55 .
AT BRI T i — AN B 55848 E SRR R 8 XML, 2588 RSt & —

AN

< ?xml version="1.0"2 >

< Product xmlns="urn:aUniqueNamespace" >

< ProductID > 1 < /ProductID >

< ProductName > Chai < /ProductName >

< QuantityPerUnit > 10 boxes x 20 bags < /QuantityPerUnit >
< UnitPrice > 18.00 < /UnitPrice >

< UnitsInStock > 39 < /UnitsInStock >

< UnitsOnOrder > 0 < /UnitsOnOrder >

< ReorderLevel > 10 < /ReorderLevel >

< /Product >

Bk %1848 2 SRR n 8 XML B ST

(1) FrfECHE. XML & World Wide Web Consortium (W3C) [IARHESHE R

(2) RiEME. XML BRBRRMEENEREMMES.

(3) H#EfEM. EEEFE L, XML #R255ME%& 77 &R Ik H/E BB AR £

W XML 3038 % B ASPNET M. FH 72 7 5k Windows & 44 B FH F2 P 1, T 3& AT DA X
XML $i#E 33| — DataSet 47, LA DataSet 1At FIBIES 2 S H -

Bl 5538 48 |2 sSE4R R 78 i ] DataSet. i ] DataSet /& DataSet 25/ sEf1, & =2 7E ADO.
NET K System.Data iy 4% 75 [f] ¥ %8 S fJ. DataSet Xt % & — N8 £ 4> DataTable X} %, HT&
R VT I BB NEE FER R B HIE R

B 13-8 AT 7x N A T Product Mk 45 1 48 |2 SE 44 1) i A DataSet Xf K. 1% DataSet Xf & B H
— /N DataTable, F T 17" & 15 8. 1% DataTable B 5 — > UniqueConstraint X} %, A T¥%
ProductID 1 ¥5ic A4 8. DataTable 1 UniqueConstraint X} % A& 7E Z ¥ V5 1] 32 55 41 4F 61 & 1%
DataSet B B2 ] .

Product DataTable F#ProductIDE XN

Product Data Table
( UniqueConStraint R

B 13-8 T Product M52 5 /2 244 13 F DataSet
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Kl 13-9 Fir7s A H T Order Mk 4512 48 2 SZAK )38 ] DataSet Xf %, M DataSet Xf & B & ¥ 4
DataTable Xf 5, 735l R1F1T 845 BAT HEH(E B . B DataTable B — N5t R7 ) Unique
Constraint XI %, FHTHIREF R T, b, 1% DataSet £ — Relation X%, FF¥iT#%
TEY{E B 5T BAHREK.

i N
Product DataTable
; ‘ K ProductIDE XA
UniqueConstraint ) Produce DataTable
GRS
C 7 KIKOrderfll
OrderDetails DataTable ¥ OrderIDFN
ProductIDJE S~
Product DataTabl
roduct Tatatabe OrderDetails DataTable
44 o
UniqueConstraint TR A LR
- J

B 13-9 FF Order M52 5 2 Sk {18 F DataSet

¥k 5512 48 2 Sk R 7R il FH DataSet LA WTF o

(1) RiEt. DataSet FJLLVEEHIBHES, BBERRERNEE KR,

(2) FFltk. TEERMEERES, DataSet 4% & X #7511k

(3) #HEghsE. 7 LU DataSet 455 £ ASP.NET K FF25 Fl Windows & 4 5 F 2P FE &
R S

(4) Hr5idyE. v LU A DataView X S HE 7 Fid 8 DataSet. S 25 7] L Rl —
DataSet & £ DataView X1 %, LUMERARR T REEEE .

(5) 5 XML K E#ME. ATLLAH XML #%Ri%5 DataSet.

(6) FMAFHK. EEFHEHIRRN, 7] LA EF HHEEIER % 5 DataSet J5 8 P AT R
HRRE.

(7 ATy RfE. RABE 7 HE RN, TIE 24150 T B4R U7 0] 32 8 45 44 o 19 77 v 1T LAY
#8515MJ)5 1 DataTable A1 DataRelation X % f] DataSet.

BL 5B 8 R SRR N B KA DataSet. A 24U [ DataSet &85 BB AR A VE
JE RN A 52 YL LA A FF DataSet 7 B E 10 B35 K93

¥k 5512 48 = SR R IR N E R ALK DataSet AR S40F

(1) RES5 k. 5 A IRAYN DataSet FHIRFF, AT LUERE KRB HERE .

(2) BRBBT7IEFE MR L5 158 Fl A 28 B 1) DataSet bt {8 A A DataSet 5 5 {#. f#
FHHE 27K DataSet B, IntelliSense 7] F o

(3) JmiFERRBRE, TR LZFRAF PR TR GRS T A~ 7RIS 4T B R .
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13.3.4
13-10 SOA
RS ( Servlet —‘ Jaa ‘
 DomainM ), N
(" Service «—{ Control
A . - s / /
= e 5
DAO
DAO
= -L_h _"_j-——'-"‘—"':':—__;_—_-_—ﬂ —————————————————————————————
13-10
13-10 (Business Container)

Domain Model—Service—Control
(1)Domain Model
(2)Service

(3)Control
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Domain Model—Service—Control
(DService Domain Model Service
Domain Model
(2)Control Domain Model Service

Domain Model—Service—Control Model—View—Control

“ ”

13.4

13.4.15

1.
13-11

2. DataAccess Object
13-12 DAO J2EE

! aClient :aClient |
[ GetTile() '

- DU\ ¥\ A i |

GetFirstName( DAO . -
b — T ..| Web Y e ,-'
‘ GetMiddleName() ‘ ‘ ' DAO ' 1
" ‘ ‘ ‘ Web ] /=
¢ DAQ "« b
‘ i . i
GetLastName( | i . — ,./’/
| i . (DAO ¥ /" ERP
il Web T e
| |
13-11 13-12 DAO
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13
DAO

(1) DAO

(2) DAO

3) DAO

®
DAO

3.Data Transfer Object
13-13 Data Transfer Object EJB

. aClient :CustomerDTO

DTO

aServer |

GeetCustomerDto() |
GetTitle()
 GefFirstName()
GetMlddIeName()
' GetLastName() J|
13-13 DTO
(DTO)
€Y)
DTO
) ( )
Object )
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)
DataSet
4.
SDO
XML
5 /
/
/
13.4.2
Net
BELXA

FNIRE : ?,”-:SZ%‘%E?Z\ f)i’x%ﬁ)\] / PCimfaE : www.ruankaodaren.com

DTO et set
( XML ) DTO
1BM SDO ADO.NET
(
Data ADO.NET )
XML
(Object/Relation Mapping,0/R Mapping)
0OR
SqlServer ( OleDb),
System.Data.SqIClient  System.Data.OleDb
Oracle
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public interface DataAccess

l.

DatabaseType DatabaseType{get;} /RS
IDbConnection DbConnection{get;} //
void Open(); /TR
void Close(): /R R e
IDbTransaction BeginTransaction(); /!
int ExecuteNonQuery(string commandText); // sql
DataSet ExecuteDataset(string commandText); // sql, DataSet
}
DataAccess DataAccess
AbstractDataAccess SQL Server Oracle OleDb

public sealed class MSSqlDataAccess :AbstractDataAccess

/4

public class oleDbDataAccess :AbstractDataAccess

u

3

public class oracleDataAccess :AbstractDataAccess

{
/4

Factory

public sealed class DataAccessFactory

{
private DataAccessFactory(){}
private static PersistenceProperty defaultPersistenceProperty;
public static PersistenceProperty DefaultPersistenceProperty
{
get{return defaultPersistenceProperty;}
set{defaultPersistenceProperty=value;}

}
public static DataAccess CreateDataAccess(PersistenceProperty pp)
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DataAccess dataAccess;
switch(pp.DatabaseType)

case(DatabaseType.MSSQLServer):
dataAccess = new MSSqlDataAccess(pp.Connection-
String);
break;
case(DatabaseType.Oracle):
dataAccess = new OracleDataAccess(pp.Connection-
String);
break;
case(DatabaseType.OleDBSupported):
dataAccess = new OleDbDataAccess(pp.ConnectionString);
break;
default:
dataAccess=new MSSqlDataAccess(pp.ConnectionString);
break;
}
return dataAccess;

public static DataAccess CreateDataAccess()

return CreateDataAccess(defaultPersistenceProperty);

PersistenceProperty pp = new PersistenceProperty();
pp.ConnectionString =““server=127.0.0.1;uid=sa;pwd=;database=Northwind;’”;
pp.DatabaseType = DatabaseType.MSSQLServer;

pp.UserlD =““sa
pp.Password =*“*

DataAccess db= DataAccessFactory.CreateDataAccess(pp)

db.Open();
//db.
db.Close();
Data Access Factory  Default Persistence Property
Data Access db= Data Access Factory.Create Data Access() Data Access

PersistenceProperty

BERXA - REBWEETFS |, REBRAOW+IEDE , 1TBREZELWEETN



FNIREE : (WEER (LAl / PCRIE 3 www.ruankaodaren.com
1

SglServer

13.4.3 ORM Hibernate CMP2.0

ORM(Object-Relation Mapping)

SQL
( OR Mapping),
OR Mapping OR Mapping DAL
DAL OR Mapping,
ORM
CRUD Bug
ORM ORM
SQL
Cache ORM
Hibernate JDBC
Java —
Java
JDBC SQL e S
Hibernate — ]
Hibernate Hibernate j
Hibernate QL [ Hibernate | [ xmL ] l
Hibernate Web | L Re |
Hibernate 13-14 Hibernate
13-14
13-11 Hibernate (  hibemate.properties)
XML Mapping
Hibermate
JDBC Hibermate
JDBC/JTA API
Hibernate
Hibermate 0/R
Hibermate Java
Hibernate
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13.4.4 XML Schema
XML Schema XML
DTDs ( XML
DTDs, XML XML
XML Schema
XML Schema Schema
Schema
XML XMLSchema DTD
XML Schema XML
XML Schema
(XML Schema PartO:Primer
XMLSchema
(XML Schema Partl:Structures
XML1.0
(3)XML Schema Part2:Datatypes
XML1.0 (DTDs)
XML S
DTD XML Schema
string integer Boolean time date
sinpleType
XML
XML Schema
Schema,
Schema
XML Schema XML Namespace

/ PCimfa[E . www.ruankaodaren.com

XML Schema XML 1.0
)
Namespace XML
XML Schema
XML
XML Schema
Schema ()
XML Schema
XML Namespace ( )
XML Schema XML
XML 1.0
chema DTD
complexType
Schema
XML Schema Schema
Schema XML
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13.4.5
( ) I1SO/IEC ACID ACID
(Atomicity) (Consistency) (Isolation) QCurability)
J2EE JDBC JTA(Java Transaction API)
JTA
JDBC
1.JavaBean JDBC
JDBC SQL ? JDBC
Connection auto-commit SQL
SQL auto-commit
auto-commit commit() SQL
commit() SQL commit()

public int deletelint sID){
dbc = new DataBaseConnection();
Connection con = dbc.getConnection();

try {
con.setAutoCommit(false); // JDBC
dbc.executeUpdate("delete from bylaw where ID="+ sID);
dbc.executeUpdate("delete from bylaw _content where ID="+ sID);

dbc.executeupdate(““delete from bylaw_affix where bylawid=""+ sID);

con.commit(); // JDBC
con.setAutoCommit(true); // JDBC
dbc.close();

return 1;

catch(Exception exc){
con.rollBack(); V/4 JDBC

exc.printStackTrace();
dbc.close();
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return -1;

2.SessionBean JTA

JTA J2EE ( UserTransaction
J2EE
) J2EE JTA UserTransaction
TransactionManager Transaction commit()
rollked(); suspend) resue()  enlist),
UserTransaction
TransactionManager

UserTransaction.begin()
UserTransaction.

comit() UserTransaction. rol Iback()

public int delete(int sID){

DataBaseConnection dbc = null;

dbc = new DataBaseConnection();

dbc.getConnection();

UserTransaction transaction = sessionContext.getUserTransaction();

// JTA

try {

transaction.begin(); // JTA
dbc.executeUpdate(““delete from bylaw where ID=""+ sID);
dbc.executeUpdate(““delete from bylaw_content where ID=""+ sID);
dbc.executeUpdate(““delete from bylaw_affix where bylawid=""+ sID);
transaction.commit(); V/4 JTA
dbc.close();

return 1;

catch(Exception exc){

try {
transaction.rollback(); //JTA

éatch(Exception ex)(
//JTA

ex.printStackTrace();

}
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13 By

exc.printstackTrace();

dbc.close();
return -1;

}

t
13.4.6

JDBC
Java
Vector Stack

( Java  Garbage Collection )
13.5
13.5.1
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13.5.2 XML
W ww
Web
Web
XML Intermet HTML
Web
XML
Web
E-mail
Web XML XML
XML
(€Y XML
(
BLOB CLOB)
XML
XML
@
XML
XML
XML
( XML ) (DTD XMLSchema)
(XQuery XPath XQL XML-QL ) ( SAX DOM)
XML
XML
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X M L
( XML

13.6

GPS

XML

.xsd),

M2 M

13 "475 '

DBMS
( )
RFID
RFID
RFID
RFID RFID RFID
RFID
(Electronic Toll Collection,ETC)
RFID
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B (2)

3.
( ) (
) (
13.7
13.7.1 ( PetShop)
PetShop Net
-Net 2.0  PetShap 4.0
PetShop
PetShop ASPNet
B/S 13-15
PetShop

13-16

PetShop

B/S -Net

PetShop 2.0,
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13 178

‘ || | ASPNETWebForms | | IS

| . = .
i—‘— - -
C# |

4—————CLR
- ]

‘ ASP.NET Web Forms
c#

et
—rDAAB

fF -_—ﬂj E__j SQL Sever 2_oocj SQL Sever 2000
13-15 Net BS 13-16 PetShop 2.0
13-16
PetShop 3.0
PetShop 3.0 13-17
. ‘ ASP.NET Web Forms |
; ] } |
| | — = |
| DAL ][ DAL |
[ Oracle DAAB _Or_acle DAL SQL Server DAI'_‘SQL DAAB |
— _— |
13-17 PetShop 3.0
PetShop 4.0 3.0
ASP_Net 2.0 MemberShip PetShop 4.0
13-18
3.0 4.0 (DAL)
DAL Interface DAL Factory
DAL Interface MS-SQL SQL Server DAL Oracle Oracle
DAL Model 13-19
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ASP.NET 2.0 | F
CacheDependency
ASP.NET
| 1CacheDependency ‘
i i [ Profile Provider | |
[ Membership Provider ] | Profile Provider | CacheDependency
' Mcmbership ‘ Profile L Factory
. [ TableCache —‘
‘ ' | | Dependency | |
' |
|
|
| C# | | | |
. Gl | |
Profile DAL Profile DAL Messaging ‘
. sl Oracle ’_ ; 1 E :I
Membership | Membership i :
| Provider Provider ’_ : | sd
| Oracle Oracle SOL f T
| .SQL L : ‘ Q Messaging
SQL 2000/2005 SQL 2000/2005 SQL 2000/2005 SQL 2000/2005 MSMQ
Oracle 10g ‘ Oracle 10g Oracle 10g Oracle 10g
13-18 PetShop 4.0
|
DALFactory |--------- » DAL |[or=srmrsammscmases > Model
!
T 3
DAL | hememes |
! _ —
[ | |
| SQLServerDAL OracleDAL
| MS Sql Server B Oraclc B}
| IDAL IDAL |
13-19
13 ” I D A L
DALFactory
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DAL SQLServerDAL OracleDAL
IDAL Select Insert Update Delete
IDAL
13-20
IBLLStrategy
- ' P b
BLL -
DALFactory IDAL Model
13-20
13-20 BLL
13-20
IDAL
IDAL
SQLServerDAL OracalDAL
PetShop 4.0
PetShop 4.0
IBLLStrategy IBLLStrategy I0rderStategy,
PetShop
PetShop BLL [ o2 W <
Web Component |
13-21 - ;
Messagin =
) grng ) BLL
MSMQ(Microsoft Messaging Queue)
CacheDependency 13-21
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13.7.2
1.
3
13-22
I |
| ‘
—_— A"
A F
¥ e ¥
b
— 4 ————
WiFi/GPRS
v
| ( ) ‘
- o -
13-22
Wi-Fi/GPRS
2.
PC ( 13-23) STM32
(Thin Film Transistor Liquid Crystal Display,TFTLCD) Flash
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(Serial Peripheral Interface,SPI)

/ (General Purpose Input /Output,GPI10) 8080

TETLCD (Wi-Fi/GPRS)

FI%h—‘ |_ S = L/ _ > 4
—— | Wi N 2
A ' GPRS
| e \f‘\ '\7\;\*
TETLCD GPIO | STM32 ;
— $
1
W
|USB PC
&
13-23
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- 14

(Cloud Native)

5G
14.1
Cloud Native
Native
+
IT
laaS
laaS

IT

DevOps

Cloud
I1DC
laaS Clo
IT
——DevOps,DevOps
IT
DevOps

DevOps
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IT
Al
Al AWS
10 +
30
IEF AWS GreenGrass ACK@Edge
(HPC)
(CERN)
@
(2) DevSecOps
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®
Al Al

*

14.2

14.2.1

3 (laS) (PaaS)
(Saa5)

( ) laas
PaaS

CPU
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zeroday
( )
SLA
2.
(  bug
(
N-M
3.
(
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14.2.2
1.
(MiniService)
( )
2.
( ).
IT
3.
SLO(Service Level Objective, ),
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14

APM

SQL

§487E

region

laC(Infrastructure as Code) GitOps OAM(Open Application Model) Kubernetes

( CPU/
bug
(Mean Time Between Failure,MTBF)
/ / / Az
5.
", DevOps
Operator Cl/CD
6.
IP
(ldentity),
( )
7.
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( )
( ),
/ /
/
14.2.3
1.
( IDL) (HTTP gRPC )
DDD( ) TDD( )
( )
2. Mesh
Mesh ( RPC )
SDK
Client Client
Mesh SDK Mesh
14-1
Mesh (
) Mesh
( ) /
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14 |

I/PNS . w

\ ‘ RPC| Redis |[MQ| | DB
— _ : = SDK| SDK| |SDK| |SDK
'RPC| Redis |[MQ | | DB |
SDK| SDK| SDK SDK‘ -
L . SDK
Iy | Mesh
SDK ( )
//—-- _'__\_ﬁ"‘\\ *
I\\\-\-_\_ ) /.I
- ./”i"'“‘\.,
N
Mesh
14-1 Mesh
3.Senverless
%mrl& 3 ” “ ” ,
CPU /
/
Serverless
Serverless Senverless
Serverless 1/0 ( ),
1/0 14-2 Senerless
/
14-2
4.
CAP c ( )
A ( ) P ( ),
( s=sin)
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Ja00f
+
( )
5.
(¢)) X A
) (BASE)
(3)TCC
(4)SAGA TCC try
(5) SEATA AT
6.
Logging Tracing Metrics Logging (verbose/
debug/maming/error/fatal) Tracing
Metrics
( Open Tracing Open Telemetry
) 4 ( ) 7
tracing spenid/traceid,
SLO(Service Level Objective)
SLA, SLO,
7.
(EDA,Event Driven Architecture) /
schema, event EDA
QoS )
@

(2)CQRS(Command Query Responsibility Segregation):
API EDA Event
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Sourcing EDA

®

) EDA

®) ( )
Kafka

loT
EDA

14.2.4

€3]
@

®
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14.3
14.3.1
1.
14-3
[ APP | [ APP ] fAPP?J APP ]| f_App _' App [:p@p:]
F Bin/Library ‘ ‘ Bin/Library Bin/Library | Bin/Library Bin/Library-I
Operating System| Operating System| [ Container ‘ ,' Container ‘ _Container _
[App-‘ [APP-‘ i APP__' [ Virtual Machine_‘ ‘ Virtual Machine | _! Container Runtime
Operating System | E>| Operating System == ‘E‘> ! __dperating System |
HardWare | | HardWare | | HardWare N ‘
Traditional Degiffgent Virtualized Deployment Container Deploymeni
14-3
2008 Linux Cgroups Linux Name Space
Docker
Docker
Docker —Docker
Kubernetes,
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Kubernetes laaS
Kubernetes,
/
Kubernetes, Istio
Kubeflow Knative
T
3~10
IT
50%
(Seewo) ACK ECI
Kubernetes
CNCF
Kubernetes K8s
2.
Kubernetes
Kubernetes
° CPU Memory, GPU
[ ]
° Kubernetes 0S
K8s
° Service DNS
° K8s CPU
Kubernetes APIServer Controller Scheduler et
° API: Deployment (
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) StatefulSet ( ) Job ( )
Kubernetes AP1 “ leel-trigeed
* edge-triggered’
° K8s API
CRD(Custom Resource Definition)/Operator
K8s
° K8s Load Balance Service ( ) CNI(
) CSiI( ).
14.3.2
1.
2.
1

Python Java
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Taos |

SOLID (Single Responsibility Principle,SRP)
2)
A A B
A 2
A B
REST
IDL
HATEOAS REST
R x
3)
(Data Storage Segregation,DSS)
API
(CQRS)
( )
4)
Cl/CD
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3.
Apache Dubbo RPC
RPC
Dubbo
2018 Spring Cloud Alibaba ( ) Nacos
( & ) Settirel ( ) Seata ( ) Chaosblade ( ),
Dubbo v3 (ServiceMesh), Dubbo Envoy
Istio/Pilot-discovery
Spring Cloud
Token
Eclipse MicroProfile Java Java
MicroProfile API
Tars TAF(Total Application Framework)
C++ Java Golang
Node.Js PHP Tars

SOFAStack(Scalable Open Financial Architecture Stack)
MOSN SOFAStack

Go Envoy,
MOSN Envoy Istio API, Istio
DAPR(Distributed Application Runtime, )
14.3.3
1.
Kubernetes Kubernetes
(BaaS) API,
Al
BaaS (Senerless)
Senerless
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14
@
) BaaSAPI
(©))
)
(Function as a Service,FaaS)  Serverless
(0SS)
/ FaaS
Senerless
€Y
@
©)
Senverless
Serverless
(ECD) Serverless (SAE),Google CloudRun
Google
Kubernetes  Serverless Knative
Senerless
Sererless Senerless
2.
iy
Serverless
@
@) 1/0
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48| C 2)

(©))

4)

2)

Serverless
3)
Serverless
14.3.4
1.
(ServiceMesh)
14-4
Istio Mesh
| Service A | | ServiceB | :
| | L - L :
i i Data plane : z :
— Ingress Traffic .| Proxy | Meshtraffic . proqy |- EgessTraffict

! " Discovery Configuration
! | Certificates ! !
~ Contral plane |

isod [Pliot| Ciecel| Galley| | |

14-4
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4 IPC
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Istio Envoy xD S
Microsoft SMI(Service Mesh Interface),
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xD S
Envoy
Google IBM Cisco Microsoft
Envoy
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Envoy
PODIdentity mTLS
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)
2.
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( ) Istio
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Istio Kubernetes
Kubernetes Istio
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Ceph, NUMA GPU CUDA library
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JVM Kata Container
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API API1,
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20%
2021
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14-5

BEXN  REBWEFEFS , RERAMHOW+RETE , 1TBRELWEERTRN



FNIREE : (HEER (i Al / PGRIE : www.ruankaodaren.com

‘.__?.502‘-; (2)

‘ | —‘ [AI/ ‘ ‘ / ‘ Serverless | [ Y
1 & || Deops |
{ Jiil e 1 C B [ A N
| I 1 I &
(SN | § ST i E—— Lo *
| |
r Jomn & Furt(bemetss)e. ( ) |
ServiceAPl o '
Wangler(KVM)—| ‘%ngler(Docker)j !Wangler(Kubernetes) |
CPU/GPU ‘ Calico/Linux Route | Local/Route Docker/Kata i
| L | = |

.0 S [—I_inuxT WindOWS_i

j — [ I

14-5
3.
40%
20%,
Service Balance
300% 2021
14.4.2
1.

BEEN : METUEEFE , RERMHOW+IRETE , 1TBREBLUEEETN



FHIREEE ;| S8R [ xA] / PCEEEE : www.ruankaodaren.com

14 isos.

2016

DevOps

TPS
PaaS

( 14-6 )

i i | | il
WEAA | RECUEETE  amiitow HEEHRE , 1TBABSISEEY




FHIRRE : EER (& LAl / PCHEE : www.ruankaodaren.com
3504§ ( 2)

DevOps DevOps
DevOps
3.
DevOps
DevOps
14.4.3
1.
TB 1300+
IDC IDC
I10E
2019 IDC
2.
Vmware+Oracle
Kubernetes
1)
OLTP OLAP
Oracle Oracle
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Massimo Pezzini,Gartner Group “ Web

(Service-Oriented Architecture,SOA)

SOA

15.1 SOA

15.1.1 SOA

15.1.2
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(Service-Oriented Architecture,SOA),

SOA
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BPEL(Business Process Execution Language For Web Services)

Web
BPEL,
BPEL
( )
BPEL Web Services,
Web Services,
Svie
15.2 SOA
15.2.1 SOA
SOA Gartner
SOA SOA
SOA
Web
Web
SOA
SOA
1.
XML
SOA, XML SOA
XML W3C
Language,SGML), 20 60
XML, HTML
XML
XSLT), XML
SGML
HTML

20
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Web
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Web
Web Services
Service
SOA
Web
Web
Web
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90 21

(Standard Generalized Markup

SGML

XML

(eXtensible Stylesheet Language Transformation,

XML
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Description and Integration,UDDI)
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3.
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SOA SOA
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WS-Policy SOA
SOA
Web
15.2.2 SOA
SOA SOA 2007 IDC
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15.3 SOA
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(Separation of Concern)”
(wWsSDL ).,
( ) ¢ 15-2 )
(D) (Business Logic Service):
(Business Application Service) (Partner

Service) (Application and Information asset)

(2) (Control Service): (People) (Process) (Infor-
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(3) (Connectivity Service):
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(5) (Development Service):

 e)IT (IT Service Management):
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Appllcatlon and "
; Services ; Information
Busmess Loglc Serwcel Assets

IT Services Management i

15-2 1BM WebSphere
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(Monitoring Service):
(Key Performance Indicators,KPI)
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: SOAP —
15-4 Web
15.4.1 UDDI
ubbni ( )
Intermet
ubDl
ubDl Web ubDl
W3C Intemet XML HTTP DNS
upD1I W3C SOAP(Simple
Object Access Protocol, )
15.4.2 WSDL
WSDL(Web Services Description Language,Web ), Web
Web XML Web Arita  Intel
IBM M S WSDL, Web
@ — « )
@ —
©) — URL
WSDL Web WSDL
WSDL (Service Interface) (Service
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( XML Schema )
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e operation: operation
/
e portType:
e binding: (portType)
e port: / Web
e service:
| wsDL
-isContainer
-isContainer |

-

-isContainer

tinding | S s S
-simpleType
f -complexType :
| -portType
| - - A — . :
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| |

| i -name
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ST -

15-5
15.4.3 SOAP
SOAP XML
4 SOAP (Envelop),
SOAP (Encoding Rules),
SOAP RPC (RPC Representation)
SOAP (Binding)
4 SOAP
XML (Namespace)
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SOAP
Garbage Collection)
15.4.4 REST
REST Roy Thomas Fielding
REST
REST API
Representational State Transfer,
1. (Resource)
REST
) Web URI
URI, URI
2. (Representational)
REST Web
XML
3. (State Transfer)
REST
HTTP GET POST
4.
REST
URI,
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REST RESTFful REST
HTTP JSON URI HTML Web
HTTP REST
15.5S0A
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SOA XML Web
15.5.2
SOA XML Schema ( XSD, XML
Schema Definition)
15.5.3
SOA (Directory Listing)
(Registry) (Registry)
15.5.4 (Q09)
SOA (Quality of Service,QoS) QoS
( )
Web WSDL
SOAP ubDl
QoS (Standards Bodies) W3 C OASIS(the
Organization for the Advancement of Structured Information Standards)
QoS
1.
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(Once-and-only-once Delivery)” “ (At-most-once
Delivery)” “ (Duplicate Message Elimination)” ! (Guaranteed
Message Delivery)” (Mission-critical Systemns)
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Web
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3.
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WS-Policy
4.
SOA BPEL4WS WSBPEL(Web Service

Business Process Execution Language)
(Silos of Data),

5.
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Distributed Management) WSDM WSDM
(WSDM-compliant)
QoS WS-
Coordination  WS-Transaction 0ASIS
15.6 SOA
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SOA
(Policy Enforcement Point,PEP)
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MPU
MCU
8501, P51XA,MCS-251,MCS-96/196/296,C166/167,
MC68HC05/11/12/16,68300 ARM
3) (DSP):DSP ( DSP
). DSP DSP
Tl TMS320 ( C2000
C5000 6000 C8000 ) Freescale DSP56000
PHILIPS DSP
R.E.A.L DSP
4) (GPU):GPU 3D
( ) GPU
CPU CPU
3D GPU ( T&L ) 3D
(5) (SoC): SoC
VLSI VHDL
2.
(memory)
(ROM) (RAM),
RAM
ROM (
). (G ’ ) (PROM)
ROM,
1)RAM(Random Access Memory, )
RAM
RAM 18
(1)DRAM(Dynamic RAM, )
RAM, DRAM
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2~4ms
(2)SRAM(Static RAM, )
6
(3)VRAM(Video RAM, )
(4)FPM DRAM(Fast Page Mode DRAM, )
DRAM, 72Pin  30Pin DRAM
FRM DRAM CPU
FPM (Pages), 5128 “ KB’
Page
1996 486 PENTIUM FPM DRAM
(5)EDO DRAM(Extended Data Out DRAM, )
FPM 72Pin 168Pin FPM
DRAM
FPM 15% Pentium
486 EDO DRAM, 1996 EDO DRAM
(6)BEDO DRAM(Burst Extended Data Out DRAM,
)
EDO DRAM,
EDO DRAM
BEDO DRAM ( VIA APOLLO VP2),
DRAM
(7)MDRAM(Multi-Bank DRAM, )
MoSys (BANK),
L2
(8)WRAM(Window RAM, )
Samsung VRAM
/ EDO
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(BitBlY),
(9)RDRAM(Rambus DRAM, )
Rambus 500~530MB/s, DRAM
10

(10)SDRAM(Synchronous DRAM, )
CPU Clock 168Pin
3.3V Clock CPU

(11)SGRAM(Synchronous Graphics RAM, )
SDRAM Block(32bit)
(BitBlY),
SDRAM
(12)SB SRAM(Synchronous Burst SRAM, )
SRAM CPU
SB SRAM
(13)PB SRAM(Pipeline Burst SRAM, )
CPU SRAM
SRAM

(14)DDR SDRAM(Double Data Rate SDRAM, )
SDRAM SDRAM
DLL(Delay Locked Loop, )

(15)SLDRAM(Synchronize LinkDRAM, )
SDRAM

(16)CDRAM(Cached DRAM, )
DRAM DRAM
SRAM Cache CPU Cache
CPU Cache
Cache DRAM Cache CPU Cache
CPU
(17)DDR 1(Double Data Rate Synchronous DRAM,

)
DDR I DDR SLDRAM 1999 DDR

DR |
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(18)DRDRAM(Direct Rambus DRAM)

DRDRAM Rambus
Bus,
2)ROM(Read Only Memory, )
ROM
PC
BI0S ( / Basic Input/Output System) RAM
ROM 5
(1)MASK ROM( )
ROM ROM EPROM
MASK ROM, MASK ROM
(2)PROM(Programmable ROM, )
ROM “
" (One Time Programming ROM,OTP-ROM) PROM
1, 0( PROM 0,
1), “ ”
(3)EPROM(Erasable Programmable, )
ROM
IC
" 5 EPROM
(4)EEPROM(Electrically Erasable Programmable, )
EPROM 20V
ROM (PnP)
(5)Flash Memory ( )
IC
3. ()
CPU RAM RAM
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° CPU ( ALU
)
° CPU
1/0
° CPU

Interbus Mbus PCI cPClI PCMCIA 12C SCI
CAN VX1 1EEE 1394 MIL-STD-1553B

16-2
‘ = Reglste fde
=
PC | — . v ALY /
K —— — | System bus J Memory bus
HO | 4 * %] Main
Memorymterfaoe <:>| bridge <:H Memory
L
< {} {} Obus [ Expansion
[ —=— slots
U8 Graphics Disk | °
controller adapter controller
£ ik M i - i
Mouse Keyboard ~ Display |~~~ —*—
\\IA)I @ [_Enﬁ(i
16-2
4.
(1)1/0 1/0 1/0
170
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@
JTAG
16.1.3
(20
80 ). (
“ KB ), (Monitor)
20 90
16-3
( )
(RTOS)
@)
16-3
16-4
(SAE)  AS4893 (Generic Open
Architecture,GOA)
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o
16-5
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(€H)
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(©)
2.
A
¢
16-6
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ROM
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2.
WindRive VxWorks ATI Nucleus
Google
Apple i0S, Microsoft WinCE
3.
API(Application Programming Interface)
4
16-7
i
| f f i i
|lrw alll ]
| i |
b -]
| —
|
Y 1 ¥ ¥ 1 ¥
scsi | BSP | LSN
L 4 |l ¥ L
| SGYY [ QFC | I |
. ARM | [ PowePC | [ MIPS | [ Penfum |
16-7
16-7
(ASP),
SCS1
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AP1
DosFS
VxWorks RT11FS,TSFS
TFFS
1/0
1/0 / /
TCP/IP UDP
4.
1
(Monolithic Kernel) (Micro Kernel)
vxworks5.5 VRTX
16-8
i 3
' :
<+ I | ),
L API y
s R =
16-8
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Linux L4 WinCE 16-9

_____________________________________________

16-9

2)
(task)

16-10

. cPU / X

TRLT e

16-10
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( RMS)
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)
(¢)) (Earliest Deadline First,EDF)
16-11
A B A 2 10 B 50
- 5 EDF
: 7
RR M |75
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= Bl IS B 2= c
16-11 EDF
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( )
( )
200ms 100ms,
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16-12 @
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BASH
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4)

€)) CPU
) CPU ( )

CPU
CPU

(©)
(O)
(ISR)

° CPU
e Socket

e Signals ( ):
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)
ISR
16-14
pomg_ | ;
- ! mg | : .
=t ; msg gl e / 3
f\ . ,A/} s e i R T e _J://'
) ! n |
16-14
(FIFO) (FILO)
(pipeline) UNIX
1/0 P
16-15 == " 1| ==
FIFO
. ‘/ \\ /;
16-15
Socket TCP/1P
Socket UNIX, UNIX
(File Descriptor) Socket
13 / ” “ ” ,
Socket
Socket Socket
16-16 Socket

Signals  VxWorks
POSIX Signals

REEN  WERUEEFE , REFRMOW+IEDE , 1TBRBELWEETH



FiimdE : MEER [EEAl / PCﬁﬁ«‘a,-E:_ﬁéﬁ : www.ruankaodaren.com g 563‘“

Signals
'( ______ nh.__‘_j‘__r___ _____—‘_|___ _______{_71:______1
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! ‘ Socket !
'_____f'}T____.i"_______ ‘\ |
;’Ir ------ L ety e i et
TCP | UDE || |
.f’f : j || "‘—_7 :
== sy -_-_‘1:_;_;__;2:':::::::::-_ o -
! ICMP | IP ' IGMP !
e
e e e
| B—
16-16 Socket
5.
WinCE Linux
16-2
16-2
Ready System (VRTS/0S)
VRTX 1981 VRTX1.0 VRTX321.08, 4000
VRTX/0S VRTX
IRMX 1RMK
WindRiver 1983
Vx Works 1800
(AP1);
CPU
Lynx Real-time Systems Lynx0S
UNITX
LynxOS 1988 Lynx0S
256
| FIFO RTOS
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Accclerated Technology  (ATI) 1990
nucleus plus 95%
Nucleus ANSIC nucleus plus
20K B
1/0
_ ONX Software Systems Europe
|POSIX 4
X86 Power PC MIPS ARM
. Google - = Android
Linux ( GNU ),
Android 2007 11 Google 84
Android Android
Android 78.1%
Apple Apple 10S 2007
iPhone iPod touch iPad Apple TV i0S
i0S Mac 0S X Darwin Unix
iPhone 0S, 2010 6 7 wWwbDC i0S Apple
i0S
STanford Artifcial Intelligence Robot(STAIR)  Personal Robotics(PR)
ROS (Robot Operating System)
ROS
ROS ROS
ROS
( ); ROS

VRTX VxWorks

LynxOS Nucleus QN X
Android 10S
21 Linux

ROS

(1070S)
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(Acore0S) (ReWoks) (Kirin)
(HarmonyO0S)
16.2.3
1.
SQL
(ERTDBS)
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2.
C/S

( / )

(€D) (Main Memory Database System,MMDB)

1/0

2 (File Database,FDB)

DBF Access Paradox Pocket Access
(Netware Database,NDB) 4G/56

©)

° SQL

° SQL
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[ ]
( ) Web
3.
Oracle Sybase MySQL SQL Server
( ),
SQLite Berkeley DB
(daemon),
JDBC O0DBC
TCP/1P
API1 TCP/IP
SubVersion,

@

@

®

1 |
McObject eXtremeDB 2013 ] |
3 5.0 =

/ - -

eXtremeDB _L___T____f:]__rf& j:]

eXtremeDB 16-17 16-17 eXtremeDB
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( ),
eXtremeDB
[ )
eXtremeDB
° eXtremeDB 1KB
[ ]
[ )
eXtremeDB
° eXtremeDB
( ) ( ) ( ) * "
C
2)
D.
Richard Hipp SQLite SQLite 2000
“ KB Windows/Linux/Unix
TCL C# JAVA
SQLite 16-18

Interface [

Compil
mpiler

OS Interface /

Core

\ "Virtual Machine l«. Databaj
4

-

16-18 SQLite
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SQLite

(1) (Interfacs) SQLite CAPI

W 560

SQLite ( 0DBC/JDBC
API )
(2) (Compiler) (Tokenizer) (Parser)  SQL
(Code Generator) SQLite
3) (Virtual Machine)
(Virtual Database Engine,VDBE) Java VDBE
128 (OPCodes)
( ) (
)
(4) (Back-End) B-  (B-tree), (page cache,pager)
( ) B-tree page cache B-tree
pager
0S B-tree Disk
SQLite
e SQLite
e SQL.ite
e SQLite
e SQLite
(enforce) (assign)
3)
C/S B/S
16-19
16-19
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5.
SQLite Berkeley DB Firebird
16-3
16-3
FELLlr}I 3
SQLite 2000 5 3.3.8
[ ]
° For Windows 3.3.8 DLL 374KB
. e ACID ACID (Atomic Consistent
SQLite
Isolated  Durable)
° Windows
Linux MAC
° 2TB
Berkeley DB Sleepycat Softwarc
1991 Sleepycat (ORACLE)
[ ]
° API C C++ Java Perl TCL Python
Berkeley DB | PHP
° UNIX Linux Windows
° Database library “ KB 256TB
Int_er‘oase Firebird Interbase
Firebird
! 2.0
Firebird e Firebird
[ ]
(Embedded 1/0
Server) | o SQL-92 SQL-99
° Interbase Firebird
[ ]
° (UDF)
eXtremeDB McObject 2013 3 5.0
eXtremeDB
[ ]
[ ]
[ ]
[ ]

BEEN : WERUEEFE , REFRMOW+IEDE , 1TBRBLWEETH



FNIREE : (EER (i Al / PGRIE : www.ruankaodaren.com

16 HE
16.2.4

1.
(Middleware)

(Intemational Data
Corporation, IDC)

(Embedded Middleware)

e QoS QoS

IDC 1998 /
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° (Enterprise Service Bus,ESB):ESB
/ XML Web
ESB
. (Transaction Processing,TP)
° (Distributed Computing Environment):
° (Remote Procedure Call):
° (Object Request Broker,ORB):
° (Database Access Middleware):

(Message passing):

° XML (XML-Based Middleware): XML Internet
(Common Object Request Broker Architecture,CORBA) (Data
Distribution Service,DDS) (Object Management Group,
OMG) CORBA CORBA

CORBA CORBA

(Proxy) (Data Bus) (Broker
Patterm)
CORBA DDS
3.
1)
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)
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/
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®
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e OMG ( ) (CORBA):
e Microsoft (DCOM):

e Java EJB:
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@
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®

(CORBA) (Data Distribution Service,DDS)
CORBA OMG 1991 CORBA

DDS (OMG) HLA CORBA
DDS / QoS
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16.2.5
1.
(Cross Platform Development,CPD)
( )
( )
) (Make)

° (Integrated Development Environment,IDE):

° (Cross Development):

[ ]

ANSI C C++ ELF

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

2.

JTAG
(ICE) CPU
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USB
( )
(Monitor)
JTAG JTAG
3.
Eclipse
Eclipse
16-22 Eclipse
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} (Eclipse JDK CDT) | |
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Eclipse Java
Eclipse
Java (Java Development Kit,JDK) C/C++ (C/C++ Development Tools,
CDT)

( Windows Unix)
Eclipse JOK CDT Eclipse

Eclipse JDK SUN Java
(Java Devclopment Kit), Java Java CDT C/C++
CDT C/C++
Eclipse (Plugin API) JRE API
0S API
(
) /
/
( ) sell
13 (Agent) ”
4.
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( C/C++)
XML
(Make)
Make makefle
/ «c
GNU GCC
C/C++
/
GNU GDB
(Target Communication Framework,TCF)
(Debugger Services Frameworks,DSF)
5.
GCC GCC GNU Compiler Collection
GNU GCC
° C/C++
. C/CH+
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[ ]
GNU (GCC) (AS) (LD)
(AR) Make C C++ Objective-C Fortran Java Ada Go
(  libstdc+  libge )
GCC GCC
[ ]
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[ ]
[ ]
Workbench Workbench WindRiver
VxWorks Workbench WindRiver
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3) (Canadian Trusted Computer Product Evaluation Criteria,
CTCPEC), 1993
(€)) (FC),TCSEC 1992
(5) (The Common Criteria for Information Technology Security
Bvaluation),
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(6)1S0/1EC 7498-2, 2
(Information Processing System; Open System Intercommection; base reference model;Part2:
SecurityArchitecture), (1s0) 1989
@) (Infornation Assurance Technical Framework, IATF),
(NSA) 1999
(8)ISO/IEC 15408-1999, ccC
(1s0) 1999
(9)IEC 61508-2010, / / (Functional safety of
electrical/ electronic/ programeble electronic safety-related systems),
2010
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(1)GA:
(2)GB:
(3)GJB:

2)
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(4)GB/T 9387.2-1995 2
(5)GB/T 20269-2006

(6)GB/T 20270-2006

(7)GB/T 20271-2006
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(9)GB/T20273-2006

(10)GB/T 20274.1-2006
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3.
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1906
1887—1900 6
IEC
(150),1976 150
(
(SAC)
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18-3
HRU _BLP
MACTT el
L DAC L Chinese
”( —RBAC
( )
Biba
_{ Clark-Wilson
183
e HRU: (Harrison Ruzzo Ullman);
e MAC: (Mandatory Access Control);
e DAC: (Discretionary Access Control);
e RBAC: (Role-Based Access Control)
(State Machine Model) Bell-LaPadula(BLP)
Biba Clark-Wilson(CWM) ChineseWall (Information Flow
Model) (Noninterference Model) (Lattice Model) Brewer and Nash
Graham-Denning
18.2.1
(state)

(Secure State Model)
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(5)
(STATE CHANGE);
(6) (1)~(5)
18.2.2 Bell-LaPadula
(Color,Blue)
Bell-LaPadula David Bell Len LaPadula @ ) ) -
1973 "
(
)
1.
Bell-LaPadula ( /)
18-5 Bell-LaPadula
Subject( ) Ohject ()
Top Secret () ‘“Tm
Secret (- )__E@J Scret ()
— T
- Sersitie () | Sesitie ()

18-5 Bell-LaPadula

(€))
(No Read Up);
@)
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®
(No Write Down)

2.

Bell-LaPadula
(&) (Simple Security Rule):
(No Read Up);
(2) (Star Security Property):
(No Write Down);
3 (Strong Star Security Property):
4 (Discretionary Security Property):

18.2.3 Biba

Biba Bell-LaPadula Bell-LaPadula
Bell-LaPadula (Top secret  Secret  Sensitive ),

Biba

Biba 7‘

B =

18-6 Biba
18-6 Bell-LaPadula

@
(No Write Up),
@ ‘

©)
(No Read Down);
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2.

Biba

(1) (*-integrity Axiom):

(2) (Simple Integrity Axiom):
(3) (Invocation Property):

18.2.4 Clark-Wilson

Clark-Wilson David Clark David Wilson 1987
CWMm,
1.
CWM CWM
(Separation of Duty) CWM
cCww 18-7
CWM
TP IVP, IVP
}-IE gll):)lll CDIClDI2 CHASD.
CDI3
( ) I3 (C ) ¢
(UDI) CDI2 CDI3
18-7 C WM
(€Y) col, unl;
(2) (Integrity Verification Procedure, IVP):
I1VP CDI
(3) (Transformation Procedures,TP):
%) cCDI TP User TP
(5) CDI TP

User;
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(6) TP User
cDI
2.
CWM
@D Subject/Program /Object Subject Object
Program
@ 2 Subject
® (Aditing)
18.2.5 Chinese Wall
Chinese Wall ( Brew and Nash Brewer Nash )
IT
1.
Chinese Wall
Chinese Wall DAC
MAC (MAC)
(DAC), (MAC) 18-8 Chinese Wall
A [ B
i [
v
|7—]— ]
] L
t.\__\ \ ///

18-8 Chinese Wall
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2.
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@
®
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2:
Chinese Wall ©
(Company Data,CD)
(Conflict of Interest,C0l) Chinese Wall
(€9 C CD;
2) CD col;
3) col ®

3.

Chinese Wall

18.3

18.3.1
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18.4 (WPDRRC )

18.4.1 WPDRRC
WPDRRC(Warring/Protect/Detect/React/Restore/Counterattack)

WPDRRC PDRR

(Protect/Detect/React/React/Restore)
PDRR P2DR WPDRRC
PDRR

(Brotech) Cetect) (Reect) (Restore)
PDRR PDRR

WPDRRC 6 3

6

3
WPDRRC 6

18-12 WPDRRC
6 3
6
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18.5

18.5.1 0SI

1.0S1

0SI1(Open System Interconnection/Reference Mode,0S1/RM)
(1S0 7498-2), GB/T 9387.2—1995
— 1SO 7498-2 0SI

oSl
€))
@
®
GB/T 9387.2—1995 osl 7
5
8 0s1
oSl 7 18-15

18-16
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@
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(Access Control)
)
18-19 18-20
| { AEF !
J . ]7 -
‘ ADF"
18-19
ACI ( )
)
ADF ( )
oslI
ADF
(ADI)
(1) ADI (ADI
(2) ADI(ADI
(3) ADI(ADI
ADF

!657&?

(
ADI“ 4_¢
ADI [
3 ADF
] [
i il | DI
18-20 ADF
AD 1 (
ADF ( ) ACI
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AEF ADF
AEF ADF
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AC1 )
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ACL )
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ADI ADF
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(Confidentiality)
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)
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2.
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1)
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18.6.1
( DoD85) 1991
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Interpretation, TDI)”
TCSEC
TDI TCSEC

1985

(Trusted Computer System Evaluation Criteria,TCSEC)
(The National Computer Seaurity Center,
(Trusted Database

1994 2

TCSEC D
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18.6.2

DBMS DBMS
DBMS

€Y
6

3) DBMS
Before

©)
CKC_EMP_REAL_INCOME__
EMPLOYEE PK_EMPLOYEE CKT_EMPLOYEE CASE

®

©)
DBMS

@) CASE CASE

@
) DBMS
DBMS

®
DBMS
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DBMS Oracle 18-2
18-2 Oracle
Oracle
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(Primary Key)
Restrict Vet t Null
Set to Default Cascade No Action
6
3.
DBMS
1)
2)

(Entity-Relationship Diagram,ERD)

DBMS
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Model View Controller

MVC
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(Plug-in Architecture Pattem),
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®

18.8

18.8.1
e RADIUS,

(Authentication Authorization and Accounting,AAA)
AAA

» (Authentication):
(2) (Authorization):
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3) (Accounting): 1P MAC
RADIUS BAS
BAS BAS
A ( PPP Telnet Rlogin ), BAS, BAS
A BAS, BAS
( PPP PAP CHAP ) A A
BAS BAS BAS
DSL Modem
AAA
3
2.
RADIUS
RADIUS
RADIUS
RADIUS
18-24

)
|
A o
@&w ( DBServer2 )
.~ g

18-24 RADIUS
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RADIUS
RFC

RADIUS
RADIUS

UNITX

RADIUS

BAS RADIUS
MD5 PAP CHAP EAP-tls

RPttls EAP-sim RFC

RADIUS

RADIUS
€y
€)
€)
C)
®)

BAS RADIUS
RADIUS RADIUS

BAS RADIUS
RADIUS
RADIUS UNIX
RADIUS
SNMP
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18.8.2
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Web
18-25
(SCADA) (DCS)
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(MES) / / (CAD/CAE/CAM CAX)
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5
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19-1

Web

(Overload)
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schema,

19

(MB)

Web

(GB) ) (PB)
(DBMS) (Data Warehouse,DW)
Web |
"‘\__I__. A
|
e | | R—
. F I
100 10
19-1
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reshard resharding

(Resharding Scripts)
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