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(3) (Degree):
(4) (Candidate Key):
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(6) (Prime Attribute):
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@) (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
©)]
e1 D,D?,0?, ,D, D,D?.,D?
D?x D?x D?x  x Dn={(d?,d?,d? ,d,)|d; D,i=1,2,3, ,n}
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2.
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R(U,D,dom,F)
R U D dom
F
R(U) R@,AZ.A, ,A)
R A?,A?,A?, LA,
S So Same D SA
0o Cname PCno SC o
Grade ( F
)
@) 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 ( )
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2 (Referential Integrity)
F R S Ks
S ), R F (F
), S
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1. (Union)
R S
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U
(0]
T
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2. (Difference)

R S R S R
R-S,
R-S={rlreRntes)
3. (Extended Cartesian Product)
n m R S
n R m S

RS <{t[t=<i" 4" =" eRAf" €5}

R S
S K? R S K?x K?
<t”,t> t ot
4. (Projection)
R
n?(R),
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R
o p(R),
Op(R)={t]t R?F(t)= True}
F ( )
> = %) @ v =) c = 6(R)
6 >6 (R) R

6.  (Intersection)

R S R S R
R S Rn'S,

Rn S=R-(R-S),
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7. (Join)
6 3 R S
1)6
6 R S
R xS = [t=<t"t">A Rt"S t"[X]Ot"[Y]}
"o Y* ) X Yy R S
L )| R t X t [ S t
Y
O
RDAS= L[t=<t"t">M° Rt S t"[i]0:"[j}}
i
i=1,2,3, ,n,j=1,2,3, ,m,"0 j" R S R i
S ] 6
20 0
Rbx S=g y(Rx S) RDAS=o m(+)(Rx S)
XHY ioj
2) (Equijoin)
6 *= R S
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t' R t S R S B,
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X vy Zz R+ S X X Y, S Y
R+ St X]It" Rem L ()< Y
Y, X R x=t' [X] R+ S X
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R, F,F?, ,F. R
mA @®
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(Left Outer Jion)A

null
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11.
{2,4,6,8,10,15} sum 45;
avg 7.5; count
6; min 2; ma X
15
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INF 2NF 3NF BCNF 4NF 5NF,
INF INF22NF23NF2BCNF24NF25NF

INF 4NF
1) 1NF
6.7 R R
R INF
FIRST F
FIRST(Sno,Sname,Status,City,Pno,Qty)
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FIRST 6-2 6-2
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3 30 P2 280
S4 40 P2 460
¢)) Sno Sname Status City
(2) Sl “ ” 3 ” ,
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Sno, NF; FIRST? Sno Pno, Qty
2N\
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2N F 3N
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FIRSTi (Status,City) 3NF
FIRST FIRST??(Sno, Sname, Status) ,FIRSTi?(Status,
City),FIRST?(Sno,Pno,Qty)3 3 3NF,
3N
3NF NF
ANF
ANF INF 2NF
3N F ! 8

4)BCNF(Boyce Codd Normal Form, )
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3NF BCNF
BCNF
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SQL
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SQL
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6.4.1
Oracle Oracle Call Interface(CCI)
ool |
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SQL
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ocl C Oracle
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SQL C
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SQL89 C SQL
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SQL
SQL DBMS
SQL
€N SQL SQL
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SQL
SQL
SQL SQL
SQL SQL
6.4.3
(Open DataBase Connectivity,0DBC)
0ODBC SQL
DBMS
Excel ASCIHI
ODBC SQL 0DBC,
ODBC DBMS, DBMS
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ODBCAPI 0ODBC
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ODBC 0DBC
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ODBCAPI DAO RDO ADO
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ISAM VSAM ADO
Active Server ADO
0DBC OLE DB ASP
0DBC MS SQL Server Access Oracle
ADO.NET NET
ADO.NET XML
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JDBC
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ORM
ORM
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(2)Mybatis:



246 (2)

(3)JPA(Java Persistence API1):JPA JDK 5.0 XML -
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WSDL (XML )
4.
(Hospital
Information System,HIS) (Laboratory Information System,LIS)
(L)HIS Sub-systems Web
(@) LIS Web Web HIS
HIS
® -
©))
Windows
HIS HIS Web
( ), (GUID)
HIS HIS

LIS ( OrderAck ActiveConf Result)

12-13 HL7
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HIS
Receive Active
Confimation
’ Receive
Send Order Result Result MSMQ)
- Store ActiveConf
Result MSMQ
POLB_AR002942 || POLB_AR003962 || POLB_AR004922 *
Service Proxy Service Stub Service Stub Store Activate
. : ] ? 2 Confirmation
' Order o Activate '
RequeStAccept Ack’ ccept Ack

POLB_AR003%62 | | POLB_AR004922 |
Service Proxy || Service Proxy ||

POLB_AR002942 |
Service Stub

Send Event
| Complete Notification

Send Activate ¥ *#
Confirmation

- &

Receive Order
LIS
12-13 HL7 Web
(1) HIS HIS
XML HL7 1D
(2) POLB_1IN2120 (Send Order)
(POLB_AR002942 ) LIS
(3) Laboratory POLB_AR002942 Service Stub
LIS Web
(4)Lis SOAP HL7 (Order),
SOAP HL7
(5)LIS SOAP HL7 (Order),
SOAP HL7
(6)
@) LIS
LIS

Store Order

Order
MSMQ
i

POLB_IN2120

SOAP
HL7
HL7

XML

HL7

Web
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5.
HL7 HL7
HL7
XML (XSD)
HL7
12.4.3
1.
1BM  — TPF
UNITX
CoBOL
PRO*C UNIX Oracle
GUI
Hub(Information Hub),
€D) Information Hub

(2)Information Hub  Event

®

Ramp Control

Ramp Control Ramp Coordination

IT

Ramp Coordination

Ramp Coordination,

447

(RIM)
Web
20
IMS
Net
IMS
Web
Ramp
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Coordirator Ramp Coordinator

Ramp Coordination

short tum aroud
Departure Only
Around

Retrieve
Flight BO

3.
1BM

12-14
short tum around
Arrival Only
Ramp Coordination Short Tum
/ /
Ramp Coordination
Check \ Check
Spot Unloading
Check Check
Push Back - Loading

12-14 Ramp Coordination

(Component Business Model)

(Service-Oriented Model and Architecture)

Flight Management

(DRetrieve Flight BO:
(2)Ramp Coordination:
(3)Check Spot:
(4)Check Unloading:
(5)Check Loading:

(6)Check Push Back:

Ramp

Retrieve Flight BO

Ramp Coordination Ramp Coordination

Ramp Control Ramp Control

Flight Management
Ramp Control
Ramp Control

Ramp Control

Ramp Coordination

Control

Ramp Control

Ramp Coordination
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BPEL4WS 4 Staff Service
Check Push Back Staff Service
Check Push Back
41T
Ramp Control
IT Ramp Control IT
Ramp Control IT
Ramp Coordination Ramp Coordination 4
@
@
©)
©)
IT
5.
IT IT
Ramp Coordination 12-15
Stall Service- .
- Service
(3)Process Imtemation
; : - Service Service
Interaction Service(Websphere Porial Server) (WBISF) (WAS/SDO)
Check Check Check Check Ramp Retrieve
spot Urloading | | Loading | Push Back Coandination Flight,BQ
xr i B 1 . (Federetion
0 » © U SoApHUP | Service
Wait TransportService( WSIF) RMINOP
|, (IMS Pvb/Sub over) « Event Detect On-RamP Service ESB
M Broki Fire- Service I Socket IDBC
lessage Broker 10 Connector
’ Flight Cockpit Passage
(4)Ramp Arivel | | Info Info SEwintg
() Coordination
Function
IMS Oracle
Partner Service RCMS S/390 IBM TPF HP-UX

12-15 Ramp Coordination

D) Federation Service

Ramp Coordination
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Service 4 Flight BO(Business Object)
Retrieve Flight BO Flight BO Federation Service,

Crew Info Cockpit Info Passage Info
(on-ramp Service), JDBC IMS J2C Connector
det Oracle Crew Info JDBC
S/390 IMS, 1BM IMS J2C Connector, Cockpit Info
J2C connector IBM TPF socket
Retrieve Flight BO EJB, RMIZ110P
Retrieve Flight BO Flight BO SDO
(@) Event Service (Check Spot)
Ramp Coordiator Flight Arrival
(Event Detect Service), M Q Message Broker,
JMS  Pub/Sub, Check Spot Event Service ESB
ESB Information Hub
ESB

©)) Process Service Ramp Coordination Process Service,
WBI SF BPELA4WS BPEL4WS Choreograph Service Transaction Service
Staff Service Ramp Coordination RMI/ZT10P BPEL4WS WSIF
ESB Transport Service Ramp Coordination
Staff Service Staff Service Portlet
Websphere Portal Server Portal Service Delivery Service PDA Ramp
Coordinator PDA
4) RCMS Ramp
Coordination Ramp Control RCMS WSIF Transport Service
SOAP/HTTP Ramp Coordination

6.
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13.2

13.2.1

1.MVC

MV C
Java EE MVC

(1) (Controller):
Model

(2) (Model):

(3) (View):

13-2

13-2 MV C

13-2

MV C
(1) MV C

Java EE

MVC

3B
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(2
(€))
MVC
MVC
Web MVC
2. WP
MVP(Model-View-Presenter) View Control ler/Presenter
MVP MVC Controller/
Presenter Model View MVP MVC
MVC “ " View Model “
. MVP MVP View Model,
Presenter(MVC Controller) Presenter
MVC View Model Controller
MVP View Model Presenter View
Presenter View, View IView,
Presenter ul Presenter View
IView View Presenter MVP
13-3
Presenter
. 3:updates the model
nozt.ﬁ‘?ég?ionS'notification of = (Use View as
: change's store
Model changes Y )
4:gets updated .
1:makes action data
. 7-rendered output View 6:rendering Model
13-3 MVP
MVP
€Y
(2) ——Presenter
3) Presenter Presenter

4) Presenter ( )
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MVP Android
3. MVVM
MVVM MVP UI
MVVM - - (Model-View-ViewModel), MVC MVP
MVVM View Model
ViewModel ViewModel MV VM DataBinding View
Model View
Model View
ViewModel
ViewModel,
View
View ViewModel
DataBinding View A (View)
_ View _ & §é
ViewModel, View & §§
o
(ViewModel) .7 (Model)
ViewModel
View 13-4 MVVM
MVVM 13-4
MVVM View Model ViewModel
ViewModel ViewModel
ViewModel
MVVM
MVVM,
ViewModel LiveData MVVM
13.2.2 XML Web Form Windows Form
XML ( ) HTML
HTML XML XML
XML XML HTML

XML HTML Web
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Web
GUl
GUl
XML
GUl GUI
XML
XML XML
Attribute XML
XML
type="hutton" typc="panel"
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 GUl
GUl XML
XML GUI

button,JFC JLabel XSLT <button id= > HTML

API GUl

XML GUl
API, GUI XML

XML, GUI GUl
GUl XML
13.2.3 UIP

Ul
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UIP(Userinterface Process Application Block)
UIP

Uulp
e User Interface Components:

e User Interface Process Components:

User Interface Components
13-5 -Net

A Users
»

Ul Components(UIC)

Ul Process Components(UIP)

Service interfaces(SI

Business - ' Business Business
Workflows(BW) Components(BC) Entities(BE)

Data Access '

Components(DAC) Service Gateways(SG)

¥

Data Sources t Sources

13-5 Ul Components UIP Components

utlp User Interface Components

ul

Application Block

[gry=gotmi=gina__iyse]

UulPp

Uulp
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13.2.4
XML
XML
XML 13-6
_DOM_API_
= XML
13-6 XML
( ) ( )
DOM API X ML ( ),
XM L
XML
13.3
13.3.1

DAO(Data Access Object)
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1.
DAO Spring DAO
stter DAO
( ),
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,
bcan
applicationContext._xml SessionFactory bean,
bean
Facade Web
Facade Web Web
Web
13.3.2

(Workflow Management Coalition)

13-7
1993
(WorkFlow Management Coalition,WFMC),
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[} [
2 | 3
T ‘ *
|
13-7
(1) interface 1: / API1
WPDL, XPDL
(@) interface 2:
(3)interface 3:
(@) interface 4:
WFMC 4

(5)interface 5:

13.3.3

1/0



13 '54613

(
), XML DataSet DataSet

XML

<?xml version="1.0"?>

<Product xmIns="urn:aUniqueNamespace">

< ProductIiD>1</ProductiD>

< ProductName >Chai</ProductName >
<QuantityPerUnit>10 boxes x 20 bags</QuantityPerUnit>
<UnitPrice>18.00</UnitPrice>
<UnitslnStock>39</Unitslnstock >
<Unitsonorder>0</UnitsOnOrder>

< ReorderLevel>10</ReorderLevel >

</Product >

XML

(€D) XML World Wide Web Consortium(W3C)

(@) XML

(©) XML

XML ASP _NET Windows
XML DataSet DataSet
DataSet DataSet DataSet ADO.
NET System.Data DataSet DataTable
13-8 Product DataSet DataSet

DataTable, DataTable UniqueConstraint
ProductID DataTable  UniqueConstraint
DataSet

Product DataTable ProductID
Product Data Table
L4 ~ UniqueConStraint

13-8 Product DataSet
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13-9 Order DataSet DataSet
DataTable DataTable
Constraint DataSet Relation

| | Product DataTable
' ProductID
| UniqueConstraint | Produce DataTable
| Order
OrderDetails DataTable orderID
[ Bre . ProductID
[ G PRI | OrderDetails DataTable
| UniqueConstraint |
13-9 Order DataSet
DataSet
(¢)) DataSet
2) DataSet
(3) DataSet ASP _NET Windows
(4) DataView DataSet
DataSet DataView
(5) XML XML DataSet
(6) DataSet
@)
DataTable DataRelation DataSet
DataSet DataSet
DataSet
DataSet
(&) DataSet
(2) DataSet DataSet
DataSet IntelliSense

®3)

Unique
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13.3.4

13-10 SOA

JoP : Servlet Jaa

. DomainM '},

* &
Service = - Control

DAO

DAO

13-10

13-10 (Business Container)

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

(3)Control

i463i
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Domain Model—Service—Control

(1)Service
Domain Model

(2)Control

Domain Model—Service—Control

“ ”

13.4

13.4.15

1.

13-11

2. DataAccess Object
13-12 DAO

aClient
GetTile()

GetFirstName(

GetMiddleName()

GetLastName(

13-11

Domain Model Service

Domain Model

J2EE
:aClient
DAO .
Web
. DAO =«
Web
DAO
* DAO
Web T
DAO =

13-12 DAO

Model—View—Control

Service

ERP
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DAO
(1) DAO
(2) DAO
3) DAO
C))
DAO

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

aClient :CustomerDTO
GeetCustomerDto()

GetTitle()

GetFirstName()
GetMiddleName()

GetLastName()

13-13 DTO

(DTO)
(€H)

DTO

Object )

DTO

aServer

;465 E
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(2)
DataSet
4.
SDO
XML
5 /
/
/
13.4.2
-Net

(2)

DTO et set
( XML ) DTO
1BM SDO ADO.NET
(
Data ADO.NET )
XML
(Object/Relation Mapping,0/R Mapping)
0OR
SqlServer ( OleDb),

System.Data.SqlClient  System.Data.OleDb
Oracle
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public interface DataAccess

DatabaseType DatabaseType{get;} Wi =it
IDbConnection DbConnection{get;} /!

void Open(); /TR

void Close(): /R R ek

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
//

public class oleDbDataAccess :AbstractDataAccess

/4

3

public class oracleDataAccess :AbstractDataAccess
//

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 =““"7;
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
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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
Hibernate
Hibernate Hibernate
Hibernate QL Hibernate XML

Hibernate Web

Hibernate 13-14 Hibernate
13-14
13-11 Hibernate (  hibemate.properties)
XML Mapping
Hibermate
JDBC Hibermate
JDBC/JTA API
Hibernate
Hibermate 0/R
Hibernate Java

Hibernate



Ha7of ( 2)
13.4.4 XML Schema
XML Schema XML XML Schema XML 1.0
DTDs ( XML )
DTDs, XML XML Namespace XML
XML Schema
XML Schema Schema
Schema
XML XMLSchema DTD XML Schema
XML Schema XML XML
XML Schema
(XML Schema PartO:Primer XML Schema
XMLSchema Schema ()
(XML Schema Partl:Structures XML Schema
XML1.0 XML Namespace ( )
(3)XML Schema Part2:Datatypes XML Schema XML
XML 1.0
XML1.0 (DTDs)
XML Schema DTD
DTD XML Schema
string integer Boolean time date complexType
sinpleType
XML
XML Schema Schema
Schema, XML Schema Schema
Schema
XML Schema XML Namespace
Schema XML



13
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(); /! JDBC

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

2.SessionBean JTA

JTA J2EE ( UserTransaction
J2EE
) J2EE JTA UserTransaction
TransactionManager Transaction commit()
rollbeck(); suspend() resure()  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();

/o 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

catch(Exception ex)(
//JTA
ex.printStackTrace();

}



exc.printstackTrace();

dbc.close();
return -1;
13.4.6
JDBC
Java
Vector Stack
( Java  Garbage Collection
13.5

13.5.1

473



474 ( 2)

13.5.2 XML

Wwww

Web
Web
XML Intermet HTML

Web

XML

Web
E-mail
Web XML XML
XML
(D) XML
(
BLOB CLOB)
XML
XML
@
XML
XML
XML
( XML ) (DTD XMLSchema)

(XQuery XPath XQL XML-QL ) ( SAX DOM)

XML

XML
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( XML

13.6

GPS

XML

.xsd),

M2 M

RFID

13

RFID

]475[

DBMS

RFID

RFID

RFID RFID
RFID

(Electronic Toll Collection,ETC)

RFID



476 ( 2)

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

13-16
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ASP.NET Web Forms | | IS
: _ — a2 N
ASP.NET Web Forms
C# C#
3 _ CLR _i
DAAB |
== ADO.NET ,
. » - SQL Sever 2000 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 —
I DAL DAL
Oracle DAAB Oracle 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
I CacheDependency
ASP_NET
: 1CacheDependency | |
I ~ Membership Provider i_ Profile Provider | | CacheDependency
Mcmbership Profile t— Factory__|
TableCache I |
| _ Dependency |
C# T —
X | | ]
Profile DAL | Profile DAL Messaging

Sql Oracle I— ] :~ |— —| : J
Membership |  Membership |'_' ' | __ )

Provider Provider - - - y o=
MSMQ
Oracle L ‘ Oraclel [ SOL | ‘
l & —— i . Messaging
SQL 2000/2005 SQL 2000/2005 SQL 2000/2005 SQL 2000/2005 MSMQ |
Oracle 10g ‘ | Oracle 109 Oracle 10g | Oracle 10g
13-18 PetShop 4.0
i ;
DALFactory - IDAL - = Model
==Y |
[, — et
DAL ™ | eSSy
= I
|
SQLServerDAL OracleDAL
MS Sql Server =e—4 Oraclc =
IDAL IDAL

13-19

" ” IDAL
DALFactory
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DAL SQLServerDAL OracleDAL
IDAL Select Insert Update Delete
IDAL
13-20
IBLL Strategy
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 .
Web Component
13-21
Messagin ;
i i i BLL
MSMQ(Microsoft Messaging Queue)
CacheDependency

13-21

!479L
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13.7.2
1.
3
13-22
|
|
|
WiFi/GPRS
( )
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)
Flash

i Wi-Fil = {

Syl GPRS A

1 '. \

TFTLCD |oDI0 ) STM32 b ,

» ¢

L
USB PC

&

13-23

1481E
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(Cloud Native)

5G
14.1
B g Cloud Native Cloud
Native
+
IT “ ”
IDC
laaS laaS Clo
laaS
IT IT
" ——DevOps,DevOps
DevOps IT

DevOps

DevOps
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IT
Al
Al AWS
10 +
30
IEF AWS GreenGrass ACK@Edge
(HPC)

(CERN)

€y

(2) DevSecOps
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®
Al

*

14.2

14.2.1

(SeaS)

PaaS

CPU

2

(l2eS)

Al

(PaaS)

laaS
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SLA
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14.2.2
1.
(MiniService)
( )
2.
17
3.

SLO(Service Level Objective,
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APM

sQL

487

region

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

( CpPu/
bug
(Mean Time Between Failure,MTBF)
/ / / Az
5.
", DevOps
Operator Cl/CD
6.

IP

(Identity),
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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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IS
o
©

o

14
RPC  Redis |MQ| DB
SDK SDK |SDK| |SDK
RPC Redis MQ DB
SDK SDK|' SDK |SDK 1
S! _ SDK
: Mesh
SDK ( )
Mesh
14-1 Mesh
3.Senverless
Serverless “ " ’ "
CPU /
/
Serverless
Serverless Serverless
Serverless 1/0 ( )
1/0 14-2 Senerless
/
14-2
4.
CAP ¢ ( )
A ( ) P ( ),

( sssin)
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( )
5.
€D 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
) ( ),
tracing spanid/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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®

4) EDA

®)
Kafka
loT

EDA

14.2.4

€))
€))

®

14

EDA

5491 E
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14.3.1

APP || APP | APP

Operating System

HardWare

Traditional Deployment

2008 Linux

c2)
14-3
APP [ APP | [ APP | APP Capp | App || Ap
Bin/Library [ | Bin/Library Bin/Library' Bin/Library %/Library
L} -
Operating System |  Operating System Container | | Container | | Container

Virtual Machine | | Virtual Machine | Container Runtime

' Operating System [ Operating System

HardWare HardWare

Virtualized Deployment Container Deploymeni

14-3
Cgroups Linux Name Space
Docker
Docker
Docker —Docker

Kubernetes,
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Kubernetes,
/
Kubernetes,
Kubeflow Knative
50%
(Seewo) ACK
Kubernetes
2.
Kubernetes
Kubernetes
° CPU Memory,
[ ]
° Kubernetes
K8s
° Service
° K8s
Kubernetes APIServer

) API:

}.493L

Kubernetes laaS
Istio
T
3~10
IT
ECI
Kubernetes
CNCF
K8s
GPU
0S
DNS
CPU

Controller Scheduler et
Deployment (
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) StatefulSet ( ) Job ( )
Kubernetes API  “ leel-trigead
u &g&—ﬂ’iwﬂﬂf
° 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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SOLID (Single Responsibility Principle,SRP)

2)

A A B
A 2
A B
REST “ 8
“ ” I DL
HATEOAS REST
R x
3)
(Data Storage Segregation,DSS)
API
(CQRS)
( )
4)

C1/CD
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3.
Apache Dubbo
RPC
2018
( & ) Sentirel ( )
Dubbo v3 (ServiceMesh),
Spring Cloud
Eclipse MicroProfile Java
MicroProfile API
Tars
Node.Js PHP Tars

RPC

Dubbo
Spring Cloud Alibaba ( ) Nacos
Seata ( )  Chaosblade ( ),

Dubbo Envoy
Istio/Pilot-disoovery
Token
Java

TAF(Total Application Framework)

C++ Java Golang

SOFAStack(Scalable Open Financial Architecture Stack)

Go

MOSN

DAPR(Distributed Application Runtime,

14.3.3

Kubernetes

Al

BaaS

Senerless

MOSN SOFAStack

Envoy,
Envoy Istio API, Istio
)
Kubernetes
(BaaS) API,
(Senerless)
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€Y
@) BaaSAPI
(©))
O]
(Function as a Service,FaaS)  Serverless
/ FaaS
Senerless
€Y
@
©)
Senverless
Serverless
(ECID) Serverless (SAE),Google
Kubernetes  Serverless Knative
Senerless
Sererless Sererless
2.
iy
" Serverless
@
1/0

O

497

(0SS)

CloudRun
Google
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©)

“)

2)

Serverless

3)

Serverless
14.3.4

1.

(ServiceMesh)
14-4
Istio Mesh
Service A Service B
Data plane I i

Ingress Traffic.. ~ Proxy Mesh traffic .. proxy

" Discovery Configuration
Certificates

Contral plane
Istiod Pliot | Citadel ~ Galley

14-4



14
A B
A B
Plane)
Istio
Pilot ( ) Mixer (
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