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Product
public class Product
{
public string Name; //#¥§
public decimal Price;//##%
public int Count;//# &
1
AT LA R R 7 v Af HProduct 2
Product p=new Product () ;
[ ffooocec KPR Product
Product
public class Form
{
public string ID; 1/ NP B
public DateTime AddTime; // N ]

public FormDetail[] FormDetails; //AJZEHil]i
}
public class FormDetail
{
public Product InProduct; VIONES T
public int Count; [/ NPESR

Java Vector C# ArrayList(C#)
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C++
ObjectCollection
Collection
FormDetall FormDetailsCollection (C#)
public class FormDetailsCollection: ArrayList
{
public void Add (FormDetail detail)
{
base. Add (detail) ;
}
public new FormDetail this[int nIndex]
{
get
{
return (FormDetail)base[nIndex]:
}
}
1
(Recordset)
ASP
EJB
J2EE Entity Bean J2EE Entity Bean
Entity Bean
"(Value Obiject)
J2EE J2EE el
JDO
J2EE JDO " " JDO
JDO PersistenceManager [10]
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EJB JDO
XML

XML
[11]

Websharp

Websharp .Net Framework
Attribute EntityData

Websharp

PersistenceCapable Schdule

XML

EJB

DataSet
DataSet

JDO

[TableMap (“Schdule”, “GUID”) ]
[WebsharpEntitylInclude (typeof (Schdule)) ]

public abstract class Schdule : PersistenceCapable

{

[ColumnMap (“GUID”, DbType. String, ") ]
public abstract string GUID{get;set;}

[ColumnMap (“UserID”, DbType. String, ””) ]

public abstract string UserID{get;set;}

[ColumnMap (“StartTime”, DbType. DateTime) ]

public abstract DateTime StartTime{get;set;}

[ColumnMap (“"EndTime”, DbType. DateTime) ]
public abstract DateTime EndTime{get;set;}

[ColumnMap (“Title”, DbType. String, ””)]
public abstract string Title{get;set;}

[ColumnMap (“Description”, DbType. String, ") ]

public abstract string Description{get;set;}

[ColumnMap (“"RemidTime”, DbType. DateTime) ]
public abstract DateTime RemidTime{get;set;}

[ColumnMap (“"AddTime”, DbType. DateTime) ]
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public abstract DateTime AddTime {get;set;}

[ColumnMap (“Status”, DbType. Int16, 0) ]
public abstract short Status{get;set;}

TableMap FftE$i5 W] T [ Schdule SEAEAH WG 0 8dhs B, LA AORBE,
ColumnMap FFPEFE I T [RIZEAN & PEAH S 1O Bt e 7 BL - LR AR ER DA fEL

Schdule
Schdule ZEAEHIZ ), P LAMRA AT ELEH48 H new #/F K A) 4540 Schdule X4, WY

Schdule schdule = EntityManager. CreateObject (typeof (Schdule)) as Schdule;

EntityManager <3R4 1% H— Schdule HIsEHZE, FHIRBl—4X5,
R AT, SEARIE R B R (P s 23l 0 Attribute SRSEHL

XML

EntityData schdule =EntityManager.GetEntityData(**Schdule™);

string Title = schdule["Title™]

EntityData

XML

Java JDBC
Windows ADO ADO.Net
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JDO PersistenceManager
Customer

Schdule schdule=new Schdule( );
PersistenceManager PM=PMFactory.initialize( );

Pm.persist(schdule);

Websharp

JDO Websharp PersistenceManager

public bool AddSchdule (Schdule schdule)
{
PersistenceManager pm =
PersistenceManagerFactory. Instance (). CreatePersistenceManager () ;
try
{
pm. PersistNewObject (schdule) ;
return true;
}
catch
{
return false;
}
finally
{
pm. Close () ;

J2EE JDO Websharp
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Websharp Transaction

public bool AddSchdule(Schdule schdule)
{
if (!CheckSchdule (schdule))
return false;
PersistenceManager pm =
PersistenceManagerFactory. Instance (). CreatePersistenceManager () ;
Transaction trans = pm. CurrentTransaction;
trans. Begin() ;
try
{
pm. PersistNewObject (schdule) ;
trans. Commit () ;
return true;
1
catch
{
trans. Rollback () ;
return false;
1
finally
{
pm. Close () ;

Transaction # F RS2 AR, A Ja R E 2 PEA B o

6
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[12]

J2EE
COM+

.Net
Websharp Transaction
Websharp
EnterpriseService

Windows

{

try

{

{

Schdule s = EntityManager. CreateObject (typeof (Schdule)) as Schdule;
s.

S.

S

public bool AddSchdule(Schdule schdule, string[] otherPeoples)

if (!CheckSchdule (schdule))
return false;

PersistenceManager pm =
PersistenceManagerFactory. Instance (). CreatePersistenceManager () ;

Transaction trans = pm. CurrentTransaction;

trans. Begin() ;

pm. PersistNewObject (schdule) ;

foreach (string otherPeople in otherPeoples)

GUID = Guid. NewGuid (). ToString() ;
UserID = otherPeople;

.StartTime = schdule. StartTime;
.EndTime = schdule. StartTime;
.Title = schdule.Title;
.Description = schdule. Description;
.RemidTime = schdule. RemidTime;

.AddTime = DateTime. Now;

19



Tk www.uml.org.cn
U'HI.Q AASS8 Ti UNMLER# T2 40

s. Status = 0;

pm. PersistNewObject (s) ;

trans. Commit () ;
return true;
1

catch

{
trans. Rollback() ;

return false;

}

finally
{
pm. Close () ;
1
}
AOP AOP
2 7
Business Facade
Facade
Facade Web
Service WinForm Web

loffice  Demo

Facade

20
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Web
Web

.Net Remoting

Web Service

Websharp Service Locator

WSL

public interface ISecuritySystem
{

bool Login(string userlID, string password) ;
void Logout () ;
bool IsLogin();

Suser CurrentUser() ;

/ /A W R 55 1 25 ) i

ISecuritySystem ss = ServiceLocator. FindService (

“SecurityService”, typeof (ISecuritySystem)) as ISecuritySystem;

WSL
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double price = 100 ;

struct product

{
char* name;
double price;

double weight;

Java

public class Product
{
public String name;

public double price;

24
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public double weight;

Size Size

Product

public class Product

{
public String name;
public double price;
public double weight;
public Size size;

}

public class Size

{
public int height;
public int width;

XML Java

(0/R Mapping)

0/R Mapping
VO Value Object
VO
PO Persistent Object
0/R Mapping PO

Vo PO

PO

25
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3 2 /
0/R Mapping
0/R Mapping EJB Entity
Bean JDO Hibernate Java Microsoft. Net
Websharp www. websharp. org
0/R
Mapping 0/R Mapping
00 0/R Mapping

ONE_INHERITANCE_TREE_ONE_TABLE
ONE_INHERITANCE PATH ONE_TABLE  ONE_CLASS ONE_TABLE

» ONE_INHERITANCE TREE_ONE_TABLE

Parent
-Propertyl
-Property?2
Childl Child2
-Property3 -Property4
Parent Childl Child2 Propertyl
Property2 Childl Property3 Child2

26
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Property4 ONE_INHERITANCE TREE ONE TABLE

Tablel

PK | Columnl

Column2
Column3
Column4

Columnl Column2 Parent Propertyl  Property2
Column3 Childl  Property3 Column4 Child2  Property4
Column3 Child2 Column4 Childl

» ONE_INHERITANCE_PATH_ONE_TABLE

Childl Child2
PK | Columnl PK | Columni
Column2 Column2
Column3 Column4
Childl  Child2 Childl  Child2
Parent Childl Child2

» ONE_CLASS_ONE_TABLE
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Parent Childl Child2 Colimnl
SQL
3 3
0/R Mapping
PO
0/R Mapping
PO
» Transient
» Persistent—new
» Persistent—dirty
» Persistent—clean
» Persistent—-deleted
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Transient
0/R Mapping
JDO Transient

JDO instances created by using a developer-written or compiler—generated
constructor that do not involve the persistence environment behave exactly like

instances of the unenhanced class
There is no JDO identity associated with a transient instance

There is no intermediation to support fetching or storing values for fields
There is no support for demarcation of transaction boundaries. Indeed, there is no
transactional behavior of these instances, unless they are referenced by

transactional instances at commit time.

When a persistent instance is committed to the datastore, instances referenced
by persistent fields of the flushed instance become persistent. This behavior
propagates to all instances in the closure of instances through persistent fields.

This behavior is called persistence by reachability.

No methods of transient instances throw exceptions except those defined by the

class developer.

A transient instance transitions to persistent—new if it is the parameter of
makePersistent, or if it is referenced by a persistent field of a persistent instance

when that instance is committed or made persistent.

Persistent—new

Persistent—dirty

29
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4 O/R Mapping

[14] data about data (

”loan
table”

Table Table Has Columns

DBMS
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DTS

XML 0/R
EJB JDO Hibernate XML

Entity Bean 0/R Mapping

<IDOCTYPE ejb—jar PUBLIC ”-//Sun Microsystems, Inc.//DID Enterprise JavaBeans 2.0//EN”
“http://java. sun. com/dtd/ejb—jar 2 0.dtd”>
{ejb—jar>
{description>Here is the description of the test’s beans</description>
<{enterprise—beans>
<entity>
{description>... Bean example one ...</description>
<{display—name>Bean example two</display—name>
<ejb—name>ExampleTwo</e jb—name>
<home>tests. Ex2Home</home>
{remote>tests. Ex2<{/remote>
<{ejb—class>tests. Ex2Bean</e jb-class>
{persistence—type>Container</persistence—type>
<{prim-key-class>tests. Ex2PK<{/prim—key-class>
{reentrant>False{/reentrant>
<{cmp—version>1. x{/cmp-version>
<cmp—field>
{field-name>fieldl</field-name>
</cmp—field>
<cmp—field>
{field-name>field2</field-name>
</cmp—field>
<cmp—field>
{field-name>field3</field-name>
</cmp—field>
<{primkey—field>field3</primkey-field>
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{env—entry>
{env—entry—name>namel</env-entry—name>
{env-entry-type>java. lang. String</env—entry-type>
{env-entry-value>valuel</env—entry-value>

{/env-entry>
{/entity>

{/enterprise-beans>
{assembly—descriptor>
{container—transaction>

<method>
<e jb—name>ExampleTwo</e jb—name>
<method—-name>*</method-name>

</method>

{trans—attribute>Supports<{/trans—attribute>
</container-transaction>

{/assembly—-descriptor>
{/ejb-jar>

JDO

<?xml version="1.0"?>

<jdo>

{package name="org. lgd. test”>
{class name="Human” objectid-class="Human$ObjectId”>
{field name="ID" primary-key="true”/>
{field name="name” primary-key="true”/>
{field name="dress”>
{collection element-type="Dress”/>
/field>
{/class>
{class name="Dress”>
{field name="color”>
<map key—type="String” value—type="ColorTye”/>
</field>
{/class>
<{class name="ColorTye”>
{field name="red” embedded="true”/>
{field name="blue” embedded="true”/>
{/class>
{/package>
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<{package name="org. lgd. test”>
{class name="Human”/>
<class name="Asian” persistence—capable—superclass="Human”>
<{field name="country”>
<collection element—type="Asua$Chinese”/>
<extension vendor-name="kodo” key="inverse—owner” value="Human”/>
/field>
{/class>
<{class name="Human$Asian”/>
{/package>
</jdo>

XML
Microsoft. Net
Attribute JDK1.5
EJB3.0

.Net
(PE)
PE Microsoft
(MSIL)

34
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(IDL)
.NET
CoM IDL
PE
.NET Framework

. NET Framework
.NET Framework

Microsoft (MSTL)

(PE)
.NET Framework
(JI1)
.Net System. Attribute
Websharp Attribute 0/R Mapping

[TableMap (“Schdule”, “GUID”) ]
[WebsharpEntityInclude (typeof (Schdule)) ]

public abstract class Schdule : PersistenceCapable

{
[ColumnMap (“GUID”, DbType. String, ””) ]
public abstract string GUID{get;set;}

[ColumnMap ("UserID”, DbType. String, ””) ]
public abstract string UserlID{get;set;}
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[ColumnMap (“StartTime”, DbType. DateTime) ]

public abstract DateTime StartTime{get;set;}

[ColumnMap (“EndTime”, DbType. DateTime) ]
public abstract DateTime EndTime{get;set;}

[ColumnMap ("Title”, DbType. String, ””)]

public abstract string Title{get;set;}

[ColumnMap (“Description”, DbType. String, ””) ]

public abstract string Description{get;set;}

[ColumnMap ("RemidTime”, DbType. DateTime) ]

public abstract DateTime RemidTime{get;set;}

[ColumnMap (“AddTime”, DbType. DateTime) ]
public abstract DateTime AddTime {get;set;}

[ColumnMap (“Status”, DbType. Int16, 0) ]
public abstract short Status{get;set;}

A\

A\

YV V V VY

0/R Mapping

EJB

PO
PO

SQL

36
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> PO
EJB EJB 0/R Mapping Entity Bean Entity
Bean EJB
Entity Bean
Entity Bean Home EJBHome
create findByrimaryKey Customer Home

public interface CustomerHome extends EJBHome

{
public Customer create(String CustomerlD, String CustomerName)
throws RemoteException , CreateException;
public Customer findByrimaryKey (String CustomerID)
throws RemoteException , FinderException;
1

EJBObject

Customer

public interface Customer extends EJBObject
{
public void setCustomerName (String customerName) throws RemoteException;

public String getCustomerName() throws RemoteException;

Bean EntityBean Customer

public class CustomerEJB implements EntityBean
{

public String customerlID;

public String customerName;

public void setCustomerName (String customerName)

{

this. customerName

customerName ;

public String getCustomerName ()
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return this. customerName;

Bean
ejbCr ate ejbLoad ejbStore ejbRemove
EJB EJB
CMP

JDO

JDO PersistenceCapable

Java
PersistenceManager
JDO Query
Customer

Customer customer = new Customer ( “12345” ):

customer. setCustomerName ( “My Customer” ) ;

PersistenceManagerFactory pmf = JDOHelper. getPersistenceManagerFactory (props) ;
PersistenceManager pm = pmf. getPersistenceManager () ;

pm. makePersistent (customer) ;

pm. close () ;

Customer Add

38
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SQL 0/R Mapping

JDO JDO Query

Query

JDOQL

SQL

public interface Query extends java. io.Serializable
{
void setClass(Class cls);
void setCandidates (Extent pcs);
void setCandidates(Collection pcs);
void setFilter (String filter);
void declarelmports(String imports) ;
void declareParameters(String parameters) ;
void declareVariables(String variables) ;
void setOrdering(String ordering) ;
void setlgnoreCache (boolean ignoreCache) ;
boolean getlIgnoreCache() ;
void compile();
Object execute();
Object execute(Object pl);
Object execute(Object pl, Object p2):;
Object execute(Object pl, Object p2, Object p3):
Object executeWithMap (Map parameters) ;
Object executeWithArray (Object[] parameters);
void close (Object queryResult);
void closeAll ();

JDO  Query

Class empClass = Employee. class;

Extent clnEmployee = pm. getExtent (empClass, false);
String filter = “salary > sal”

Query q = pm. newQuery (clnEmployee, filter):

String param = “Float sal”

q. declareParameters (param) ;

Collection emps = (Collection) q.execute (new Float (30000.));
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5 O/R Mapping

0/R Mapping 0/R Mapping

C# Websharp

Websharp www. websharp. org

5 1

0/R Mapping

.Net ADO. Net ADO. NET .NET
SQL Server 2000 Oracle
OLE DB ODBC ADO. NET ADO

ADO. NET Web

ADO. NET .NET
Connection Command DataSet DataReader DataAdapter

ADO. NET Bridge Native Bridge
OLE DB ODBC
Native SQL Server Oracle

» SQL Server .NET Microsoft SQL Server 7.0
SQL Server
SQL Server SQL Server
SQL Server 7.0 SQL Server 2000

» Oracle.NET Oracle .NET Oracle
Oracle Oracle

8.1.7

> OLE DB .NET OLE DB
SQL Server .NET
OLE DB (ODBC)

OLE DB MSDASQL ODBC ODBC . NET

40
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» ODBC .NET ODBC .NET ODBC
(D) COM
.NET
.NET
> System. Data. SqlClient SQL Server .NET
» System. Data. OracleClient Oracle .NET
» System. Data. OleDb OLE DB .NET
» System. Data. Odbc ODBC . NET
> System. Data DataSet DataTable

Connection Command DataReader

DataAdapter SqlClient “Sql” 0leDb
“0leDb” Connection SqlClient SqlConnection 0leDb
OleDbConnection DataAdapter SqlDataAdapter
OleDbDataAdapter
DataAccess

public interface DataAccess

{
#iregion Support Property & Method
DatabaseType DatabaseType{get;}
IDbConnection DbConnection{get;}
IDbTransaction BeginTransaction() ;
void Open() ;
void Close();
bool IsClosed{get;}

#tendregion

#iregion ExecuteNonQuery

int ExecuteNonQuery (CommandType commandType, string commandText) ;

int ExecuteNonQuery (string commandText) ;

int ExecuteNonQuery (string commandText, QueryParameterCollection commandParameters) ;
int ExecuteNonQuery (CommandType commandType, string commandText

QueryParameterCollection commandParameters) ;

ftendregion ExecuteNonQuery

41




A N www.umi.org.cn
UmlQzrss 3 mmwe

[/ RURE I RN, X LB NPT D715, % AR i SGE S WA .

AbstractDataAccsee
AbstractDataAccsee DataAccsee
( 3.1
DataAccess 4)—
|
|
|
|
|
AbstractDataAccess]
/\
MSSqlDataAccess OracleDataAccess OleDbDataAccess
3.1
DataAccsee

public abstract class AbstractDataAccess : DataAccess

{

#iregion DataAccess

#iregion Support Property & method
public abstract DatabaseType DatabaseType{get;}
public abstract IDbConnection DbConnection{get;}

public void Close()

{

this. DbConnection. Close() ;

}
public void Open()

{
if (this. DbConnection. State. Equals (ConnectionState. Closed))

this. DbConnection. Open() ;
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#tendregion Support Property & method

#iregion ExecuteNonQuery
public int ExecuteNonQuery (CommandType commandType, string commandText)
{

return this. ExecuteNonQuery (commandType, commandText, null);

public int ExecuteNonQuery (string commandText)
{
return this. ExecuteNonQuery (CommandType. Text, commandText, null);
}
public int ExecuteNonQuery (string commandText, QueryParameterCollection commandParameters)

{

return this. ExecuteNonQuery (CommandType. Text, commandText, commandParameters) ;

public abstract int ExecuteNonQuery (CommandType commandType, string commandText
QueryParameterCollection commandParameters) ;

#tendregion ExecuteNonQuery

protected void SyncParameter (QueryParameterCollection commandParameters)
{
if ((commandParameters!=null) && (commandParameters.Count>0) )

{

for (int i=0;i<commandParameters. Count:i++)

{

commandParameters[i]. SyncParameter () ;

SQL Server

public sealed class MSSqlDataAccess : AbstractDataAccess
{

#iregion Constructor

public MSSqlDataAccess (SqlConnection conn)

{

this. m DbConnection=conn;
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public MSSqlDataAccess(string connectionString)
{

this. m_DbConnection=new SqlConnection(connectionString) ;
1

#tendregion

#iregion DataAccess

#iregion Support Property & method
public override DatabaseType DatabaseType
{

get {return DatabaseType. MSSQLServer;}
}
private SqlConnection m DbConnection;
public override IDbConnection DbConnection
{

get

{

return m DbConnection;

private SqlTransaction trans=null;
public override IDbTransaction BeginTransaction ()
{

trans=m_DbConnection. BeginTransaction() ;

return trans;

#endregion Support Property & method

#region ExecuteNonQuery
public override int ExecuteNonQuery (CommandType commandType, string commandText
QueryParameterCollection commandParameters)
{
SqlCommand cmd=new SqlCommand () ;
PrepareCommand (cmd, commandType, commandText, commandParameters) ;
int tmpValue=cmd. ExecuteNonQuery () ;
SyncParameter (commandParameters) ;
cmd. Parameters. Clear () ;

return tmpValue;
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#tendregion ExecuteNonQuery

#iregion ExecuteDataSet

public override DataSet ExecuteDataset(CommandType commandType, string commandText
QueryParameterCollection commandParameters,DataSet ds, string tableName)
{
SqlCommand cmd=new SqlCommand () ;

PrepareCommand (cmd, commandType, commandText, commandParameters) ;

SqlDataAdapter da=new SqlDataAdapter (cmd) ;

if (Object. Equals (tableName, null) || (tableName.Length<1))
da.Fill (ds);

else

da. Fill (ds, tableName) ;

SyncParameter (commandParameters) ;
cmd. Parameters. Clear () ;

return ds;

#tendregion ExecuteDataSet

#iregion ExecuteReader
public override IDataReader ExecuteReader (CommandType commandType, string commandText
QueryParameterCollection commandParameters)
{
SqlCommand cmd=new SqlCommand () ;
PrepareCommand (cmd, commandType, commandText, commandParameters) ;
SqlDataReader dr=cmd. ExecuteReader () ;
SyncParameter (commandParameters) ;
cmd. Parameters. Clear () ;
return dr;

}

#endregion ExecuteReader

#region ExecuteScalar
public override object ExecuteScalar (CommandType commandType, string commandText
QueryParameterCollection commandParameters)
{
SqlCommand cmd=new SqlCommand () ;
PrepareCommand (cmd, commandType, commandText, commandParameters) ;

object tmpValue=cmd. ExecuteScalar () ;
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SyncParameter (commandParameters) ;
cmd. Parameters. Clear () ;
return tmpValue;

}

#tendregion ExecuteScalar

#iregion ExecuteXmlReader
public override XmlReader ExecuteXmlReader (CommandType commandType, string commandText
QueryParameterCollection commandParameters)
{
SqlCommand cmd=new SqlCommand () ;
PrepareCommand (cmd, commandType, commandText, commandParameters) ;
XmlReader reader=cmd. ExecuteXmlReader () :
SyncParameter (commandParameters) ;
cmd. Parameters. Clear () ;
return reader;

}

ftendregion ExecuteXmlReader

#tendregion

private void PrepareCommand (SqlCommand cmd, CommandType commandType, string commandText
QueryParameterCollection commandParameters)
{
cmd. CommandType=commandType;
cmd. CommandText=commandText ;
cmd. Connection=this. m DbConnection;
cmd. Transaction=trans;
if ((commandParameters!=null) && (commandParameters.Count>0) )
{
for(int i=0;i<commandParameters. Count:i++)
{
commandParameters[i]. InitRealParameter (DatabaseType. MSSQLServer) ;

cmd. Parameters. Add (commandParameters[i]. RealParameter as SqlParameter) ;

Factory

DataAccess
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Factory

public sealed class DataAccessFactory
{
private DataAccessFactory() {}
private static DatabaseProperty defaultDatabaseProperty;
public static DatabaseProperty DefaultDatabaseProperty
{
get {return defaultDatabaseProperty;}
set {defaultDatabaseProperty=value;}

}
public static DataAccess CreateDataAccess (DatabaseProperty pp)
{
DataAccess dataAccess;
switch (pp. DatabaseType)
{
case (DatabaseType. MSSQLServer) :
dataAccess = new MSSqlDataAccess (pp. ConnectionString) ;
break;

case (DatabaseType. Oracle) :

dataAccess = new OracleDataAccess (pp. ConnectionString) ;

break;
case (DatabaseType. 01eDBSupported) :

dataAccess = new OleDbDataAccess (pp. ConnectionString) ;

break;
default:
dataAccess=new MSSqlDataAccess (pp. ConnectionString) ;
break;
}

return dataAccess;

}

public static DataAccess CreateDataAccess()

{

return CreateDataAccess (defaultDatabaseProperty) ;

DatabaseProperty  DatabaseType
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DataAccess dao=DataAccessFactory. CreateDataAccess (persistenceProperty) ;

db. Open () ;

db. i Z AR

db. Close() ;
DatabaseProperty
DataAccessFactory
Sql Server
5 2
. Net
Attribute Websharp Attribute
> TableMapAttribute
Attribute TableName

PrimaryKeys

[AttributeUsage (AttributeTargets. Class) ]
public class TableMapAttribute : Attribute
{
private string tableName;
private string[] primaryKeys;
public TableMapAttribute(string tableName, params string[] primaryKeys)
{
this. tableName = tableName;
this. primaryKeys = primaryKeys;
1
public string TableName
{
get {return tableName;}

set {tableName = value;}

public string[] PrimaryKeys
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get {return primaryKeys;}

set {primaryKeys = value;}

»  ColumnMapAttribute

Attribute
ColumnName DbType
DefaultValue

[AttributeUsage (AttributeTargets. Property)]
public class ColumnMapAttribute : Attribute
{
private string columnName;
private DbType dbtype;
private object defaultValue;
public ColumnMapAttribute(string columnName, DbType dbtype)
{
this. columnName = columnName;

this. dbtype = dbtype;

public ColumnMapAttribute(string columnName, DbType dbtype, object defaultValue)
{

this. columnName = columnName;

this. dbtype = dbtype;

this. defaultValue = defaultValue;

public string ColumnName
{
get {return columnName;}

set {columnName = value:}

public DbType DbType

{
get {return dbtype;}
set {dbtype = value;}
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public object DefaultValue

{
get {return defaultValue;}
set{defaultValue = value:;}

» ReferenceObjectAttribute

ReferenceObjectAttribute

ReferenceObjectAttribute ReferenceType

PrimaryKey  ForeignKey

[AttributeUsage (AttributeTargets. Property)]
public class ReferenceObjectAttribute : Attribute
{
private Type referenceType;
private string primaryKey;
private string foreignKey;
public ReferenceObjectAttribute (Type referenceType, string primaryKey, string
foreignKey)
{
this. referenceType = referenceType;
this. primaryKey = primaryKey;

this. foreignKey = foreignKey;

public ReferenceObjectAttribute() {}

public Type ReferenceType
{
get {return referenceType;}

set {referenceType = value;}

public string PrimaryKey
{
get {return primaryKey;}

set {primaryKey = value;}
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public string ForeignKey
{
get {return foreignKey;}

set {foreignKey = value;}

»  SubObjectAttribute

SubOb jectAttribute
SubObjectAttribute

[AttributeUsage (AttributeTargets. Property) ]
public class SubObjectAttribute : Attribute
{
private Type subObjectType;
private string primaryKey;
private string foreignKey;
public SubObjectAttribute(Type subObjectType, string primaryKey, string foreignKey)
{
this. subObjectType = subObjectType;
this. primaryKey = primaryKey;

this. foreignKey = foreignKey;

public SubObjectAttribute () {}

public Type SubObjectType
it
get { return subObjectType; }
set { subObjectType = value; }

public string PrimaryKey
{

get {return primaryKey;}

set {primaryKey = value;}

public string ForeignKey
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get {return foreignKey;}

set {foreignKey = value;}

» AutolncreaseAttribute

AutolncreaseAttribute

[AttributeUsage (AttributeTargets. Property) ]
public class AutolncreaseAttribute : Attribute

{

private int step = 1;

public AutolncreaseAttribute() {}

public AutolncreaseAttribute (int step)
{

this. step = step;

public int Step
{
get {return step;}

set{step = value;}

/ /AT HIE
[TableMap (“OrderType”, “1D”) ]
public class OrderType
{
private int m ID;

private string m Name;

[ColumnMap (“ID”, DbType. Int32) ]
public int ID

{
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get { return m_ID; }
set { m_ID = value; }
}
[ColumnMap ("Name”, DbType. String) ]
public string Name
{
get { return m Name; }

set { m_Name = value; }

//AT i

[TableMap (“Order”, ”“OrderID”)]

public class Order

{
private int m OrderID;
private OrderType m OrderType;
private string m Title;
private DateTime m AddTime;
private bool m IsSigned;

private List<{OrderDetail> m Details;

[ColumnMap (“OrderID”, DbType. Int32) ]
[AutoIncrease]
public int OrderID
{
get { return m_OrderID; }
set { m_OrderID = value; }
}
[ReferenceOb ject (typeof (OrderType), “ID”, "TypelD”) ]
[ColumnMap ("TypelD”, DbType. String) ]
public OrderType OrderType
{
get { return m_OrderType; }
set { m_OrderType = value; }
}
[ColumnMap ("Title”, DbType.String)]
public string Title
{
get { return m Title; }
set { m Title = value; }
}
[ColumnMap (“AddTime”, DbType.DateTime) ]
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public DateTime AddTime
{
get { return m_AddTime; }
set { m_AddTime = value; }
}
[ColumnMap (“AddTime”, DbType.Boolean) ]
public bool IsDigned
{
get { return m IsSigned; }
set { m_IsSigned = value; }
}
[SubObject (typeof (OrderDetail), “OrderID”, “OrderID”) ]
public List<OrderDetail> Details
{
get { return m Details; }

set { m Details = value; }

AR X

public class OrderDetail

{
private int m DetaillD;
private int m OrderID;
private string m ProductName;

private int m Amount;

[ColumnMap (“ID”, DbType. Int32)]
[AutolIncrease]
public int DetaillD
{
get { return m DetaillD; }
set { m DetaillD = value; }
}
[ColumnMap (“OrderID”, DbType. Int32)]
public int OrderID
{
get { return m_OrderID; }
set { m_OrderID = value; }
}
[ColumnMap ("ProductName”, DbType.String) ]

public string ProductName

{
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get { return m ProductName; }
set { m_ProductName = value; }
}
[ColumnMap (“Amount”, DbType. Int32) ]
public int Amount
{
get { return m Amount; }

set { m_Amount = value; }

Order

[ReferenceObject (typeof (OrderType), “ID”, “TypelD”) ]
[ColumnMap (“TypeID”, DbType. String) ]
public OrderType OrderType
{
get { return m OrderType; }

set { m_OrderType = value; }

OrderType OrderType OrderType
OrderType ID  Order TypelD

[SubObject (typeof (OrderDetail), “OrderID”, “OrderID”) ]
public List<OrderDetail> Details

{
get { return m Details; }
set { m Details = value; }
}
Details OrderDetail
Order OrderID OrderDetail OrderID
SQL
SQL SQL Server
OrderType

INSERT INTO OrderType (ID, Name) VALUES (@ID, @NAME)
UPDATE OrderType SET Name=@Name Where ID=@ID
DELETE FROM OrderType Where ID=@ID

Order
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INSERT INTO Order (TypelD, Title, AddTime, IsSigned) VALUES (@TypelD, @Title, @AddTime,
@IsSigned) ; SELECT @rderID=@@IDENTITY ¢ @0rderID

UPDATE Order SET TypelD=@TypelD, Title=@Title, AddTime=@AddTime, IsSigned=@IsSigned WHERE
OrderID=@0rderID

DELETE FROM Order WHERE OrderID=@0rderID

OederDetail
INSERT INTO OederDetail (OrderID, ProductName, Amount) VALUES (@0rderID, @ProductName,
@Amount) ; SELECT @ID=@@IDENTITY ¢ @ID

UPDATE OederDetail SET OrderID=@0OrderID, ProductName=@ProductName, Amount=@Amount WHERE
ID=@ID

DELETE FROM OederDetail WHERE ID=@ID

5 3
Websharp
0/R Mapping ONE_INHERITANCE_TREE_ONE_TABLE
ONE_INHERITANCE_PATH_ONE_TABLE  ONE_CLASS_ONE_TABLE Websharp
3.2
Parent
-Propertyl
-Property?2
Childl Child2
-Property3 -Property4

ONE_INHERITANCE TREE ONE_TABLE
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Tablel

PK | Columnl

Column2
Column3
Column4

Websharp TableMap

[TableMap (“Tablel”, ”“Propertyl”)]
public class Parent

{
private string propertyl;

private string property2;

[ColumnMap (“Columnl”, DbType. String) ]
public string Propertyl
{

get { return propertyl; }

set { propertyl=value; }

[ColumnMap (“Column2”, DbType. String) ]
public string Property?2
{

get { return property2; }

set { property2 = value; }

[TableMap (“Tablel”, ”“Propertyl”)]
public class Childl : Parent

{

private string property3;

[ColumnMap (“Column3”, DbType. String) ]
public string Property3
{

get { return property3; }

set { property3 = value; }
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[TableMap (“Tablel”, ”“Propertyl”)]
public class Child2 : Parent

{

private string property4;

[ColumnMap (“Column4”, DbType. String) ]
public string Property4
{

get { return property4; }

set { property4 = value; }

Childl

Childl ¢l = new Childl();
cl.Propertyl = “P117;
cl.Property2 = "P12”;
cl. Property3 = “P13”;

Columnl Column2 Column3

Column4

P11 P12 P13

NULL

Child2

Child2 ¢l = new Child2();:
c2. Propertyl = “P217;
c2. Property2 = "P22”;

c2. Property4 = "P24”;

Columnl Column2 Column3

Column4

p21 p22 NULL

p24

ONE_INHERITANCE_PATH_ONE_TABLE
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Childl Child2
PK | Columnl PK | Columni
Column2 Column2
Column3 Column4
Parent Childl  Child2
Childl  Child2 Parent TableMap Null
Childl  Child2 TableMap Childl  Child2

[TableMap (null, “Propertyl”)]
public class Parent
{

private string propertyl;

private string property2;

[ColumnMap (“Columnl”, DbType. String) ]
public string Propertyl
{

get { return propertyl; }

set { propertyl=value; }

[ColumnMap (“Column2”, DbType. String) ]
public string Property2
{

get { return property2; }

set { property2 = value; }

[TableMap (“Childl”, ”“Propertyl”)]
public class Childl : Parent

{

private string property3;

[ColumnMap (“Column3”, DbType. String) ]
public string Property3
{

get { return property3; }

set { property3 = value; }
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[TableMap (“Child2”, ”“Propertyl”)]
public class Child2

{

private string property4;

: Parent

[ColumnMap (“Column4”, DbType. String) ]

public string Property4

{

get { return property4; }

set { property4 = value; }

Childl
Childl ¢l = new Childl();
cl.Propertyl = “P117;
cl.Property2 = "P12”;
cl. Property3 = “P13”;

Childl
Columnl Column2 Column3
P11 P12 P13
Child2 Child2 Childl
Child2

ONE_CLASS_ONE_TABLE
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Parent
PK | Columni
Column2
Child1 Child2
PK | Columni PK |Columnil
Column3 Column4

[TableMap (“Parent”, “Propertyl”)]
public class Parent
{

private string propertyl;

private string property2;

[ColumnMap (“Columnl”, DbType. String) ]
public string Propertyl
{

get { return propertyl; }

set { propertyl=value; }

[ColumnMap (“Column2”, DbType. String) ]
public string Property?2
{

get { return property2; }

set { property2 = value; }

[TableMap (“Childl”, ”“Propertyl”)]
public class Childl : Parent

{

private string property3;

[ColumnMap (“Column3”, DbType. String) ]

public string Property3
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get { return property3; }
set { property3 = value; }

[TableMap (“Child2”, ”“Propertyl”)]
public class Child2 : Parent

{

private string property4;

[ColumnMap (“Column4”, DbType. String) ]
public string Property4
{

get { return property4; }

set { property4 = value; }

Childl

Childl ¢l = new Childl();
cl.Propertyl = “P117;
cl.Property2 = “P12”;

cl.Property3 = “P13”;

Parent

Columnl Column2
P11 P12

Childl

Columnl Column3

P11 P13

Child2

1 PersistenceManager

Parent

Child2
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2  Query

3 Transaction

EntityState

public enum EntityState {Transient, New, Persistent, Deleted}

» PersistenceManager

public enum PersistOptions{SelfOnly, IncludeChildren, IncludeReference, Full}

public interface PersistenceManager : I[Disposable

i
void

bool

Close();
IsClosed{get;}

Transaction CurrentTransaction{ get;}

bool

void

void

void
void
void

void

void

void

void

void

void

void

void
void

void

IgnoreCache {get;set;}

PersistNew(object entity);

PersistNew(object entity,PersistOptions options);

Persist (object entity);
Persist (object entity, PersistOptions options);

Persist (object entity, params string[] properties);

Persist (object entity, PersistOptions options, params string[] properties);

Delete(object entity);

Delete(object entity,PersistOptions options);

Attach(object entity);

Attach(object entity,PersistOptions options);

Reload (object entity);

Reload (object entity, PersistOptions options);

Evict (object entity);
EvictAll (object[] pcs);
EvictAll (ICollection pcs);
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void EvictAll () ;

object FindByPrimaryKey (Type entityType, object id);

object FindByPrimaryKey (Type entityType, object id, PersistOptions options);
T FindByPrimaryKey<T> (object id);

T FindByPrimaryKey<T>(object id, PersistOptions options);

object GetReference (object entity);
object GetReference (object entity, Typel[] parents);
object GetChildren(object entity);
object GetChildren(object entity, Typel] children);

EntityState GetState(object entity):
ICollection GetManagedEntities();
bool Flush():

Query NewQuery () ;

Query NewQuery (Type entityType) ;

Query NewQuery (Type entityType, string filter);

Query NewQuery (Type entityType, string filter, QueryParameterCollection

paramColletion) ;

Query<T> NewQuery<T>() ;
Query<T> NewQuery<T>(string filter);

Query<T> NewQuery<T> (string filter, QueryParameterCollection paramColletion);

PersistNew
Insert EntityState. New
EntityState. Persistent

EntityIlsPersistentException

Persist Trasient
EntityState. New Insert
EntityState. Persist Trasient
Persist
Attach Persist Persist
Delete EntityState. Deleted
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Attach
EntityState. Persistent
EntityState. New

Reload
Evict

FindByPrimaryKey
PrimaryKey ,

» Query

public interface Query

{
Type EntityType{get;set;}
string EntityTypeName {get;set;}
string Filter{get;set;}
QueryParameterCollection Parameters{get;set;}
string Ordering{get;set;}
bool IgnoreCache{get;set;}

PersistOptions Options { get;set;}

ICollection QueryObjects();

DataSet QueryDataSet() ;

object GetChildren(object entity);

object GetChildren(DataSet dst);

object GetChildren(object entity, Typel] children);
object GetChildren(DataSet entity, Typel[] children);

object GetReference (object entity);

object GetReference (DataSet entity);

object GetReference (object entity, Typel[] parents);
object GetReference (DataSet entity, Typel] parents);

PersistenceManager PersistenceManager {get;}

bool IsClosed{get;}

void Close ();
void Open() ;

65




iy www.umi.org.cn
um 2 s b UM T R24HR

-

public interface Query<T> : Query

{

new [Collection<T> QueryObjects();

Query
QueryObjects

» Transaction

public interface Transaction
{

void Begin();

void Commit () ;

void Rollback() ;

PersistenceManager PersistenceManager {get;}

Websharp Order

DatabaseProperty dbp = new DatabaseProperty() ;
dbp. DatabaseType = DatabaseType. MSSQLServer;
dbp. ConnectionString = “Server=127.0. 0. 1;UID=sa;PWD=sa;Database=WebsharpTest;”;

PersistenceManager pm = PersistenceManagerFactory. Instance (). Create (dbp) ;

Order o = new Order() ;

0. OrderType = new OrderType (3, "&MWi”);
o.OrderID = 3;

o.Title = "SecondOrder”:

o. IsDigned = false;

0.AddTime = DateTime. Now;

o.Details = new List<OrderDetail>(2);

for (int j =1; j < 3; j++)

{
OrderDetail od= new OrderDetail () ;
od. OrderID = 3;
od. ProductID = j;

od. Amount = j;
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o0.Details. Add (od) ;

pm. PersistNew (o, PersistOptions. IncludeChildren) ;
pm. Flush () ;

pm. Close () ;

0/R Mapping
> MetaData
» StateManager
> SqglGenerator
» IEntityOperator
MetaData
1
2
MetaData Websharp
MetaData Websharp
MetaDataManager MetaDataManager
MetaData
ParseMetaData

private static MetaData ParseMetaData(Type t, DatabaseType dbType)
{

MetaData m = new MetaData() ;

m. ClassName = t. Name; /14

m. EntityType = t; /AR 2T
m. MapTable = GetMappedTableName (t) ; /ARSI 1%
m. PrimaryKeys = GetKeyColumns(t) ; EX:
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if (m. PrimaryKeys.Length > 1)
m. IsMultiPrimaryKey = true;

else

false;

m. IsMultiPrimaryKey

Propertylnfo[] pinfos = t.GetProperties();

m. FieldMetaDatas = new Dictionary<string, FieldMetadata> (pinfos. Length) ;

foreach (Propertylnfo pinfo in pinfos)

{
FieldMetadata fd = new FieldMetadata() ;

fd. PropertyName = pinfo. Name;
ColumnMapAttribute cattr = Attribute.GetCustomAttribute (pinfo,
typeof (ColumnMapAttribute)) as ColumnMapAttribute;
if (10bject. Equals(null, cattr))
{
fd. ColumnName = cattr.ColumnName;
fd. DbType = cattr. DbType;
fd. Defaul tValue = cattr. DefaultValue;

else

fd. ColumnName = fd. PropertyName ;

fd. DbType = DbType. String;
fd. DefaultValue = String. Empty;

SQL
SQL

0/R Mapping

SqlGenerator sg = SqlGenerator. Instance (dbType) ;

m. SelectSql = sg. GenerateSql (t, OperationType. SelectByKey) ;
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SQL SqlGenerator
SqlGenerator
SQL SQL
Server  SqlGenerator SQL

private SqlStruct GeneratelInsertSql (Type entityType)
{
string autoP;
bool autolnscrease = MetaDataManager. GetAutoInscreaseProperty (entityType, out autoP);
List<{string> lcolumns = MetaDataManager. GetDbColumns (entityType) ;
string[] parameters = new string[lcolumns. Count];

ParamField[] paramField = new ParamField[lcolumns. Count];

if (autoInscrease)

{

1columns. Remove (autoP) :

}

string[] columns = lcolumns. ToArray() ;

for (int i = 0; i < columns.Length; i++)
{
parameters[i] = “@” + columns[i];
paramField[i] = new ParamField(parameters[i], columns[i]);
}
if (autoInscrease)
{
parameters[parameters. Length-1] = “@” + autoP;
paramField[parameters. Length-1] = new ParamField (parameters[parameters. Length -
1], autoP);
}

string tableName = MetaDatalManager. GetMappedTableName (entityType) ;
StringBuilder strSql = new StringBuilder ("INSERT INTO
”). Append (tableName) . Append (” (”). Append (string. Join(”,”, columns)). Append(”)
VALUES (7). Append (string. Join(”,”, parameters)).Append(”)”);
if (autoInscrease)
{
strSql. Append (”; SELECT @”). Append (autoP) . Append ("=@@IDENTITY”) ;
}

return new SqlStruct (strSql. ToString(), paramField) ;
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Websharp

Websharp Transient New
Persistent Deleted

public enum EntityState {Transient, New, Persistent, Deleted}

StateManager

public class StateManager
it
public StateManager (object entity)
it
this.m Entity = entity;
1
public StateManager (object entity, EntityState state)
{
this.m Entity = entity;
this.m State = state;
1
private object m Entity;
public object Entity
it
get { return m Entity; }
set { m Entity = value; }

private EntityState m State;
public EntityState State
{

get { return m State; }

set { m State = value; }

PersistenceManager
PersistenceManager StateManager
PersistNew PersistenceManager
StateManager EntityState. New

Flush
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public void PersistNew(object entity, PersistOptions options)

{
J/EE, REIXANN GRS O LIRS
StateManager smanager;

if (IsManagedBySelf (entity, out smanager))
{

throw new EntitylsPersistentException();

[/ RERGARIC N ZAE LR, I HARZSEEntityState. New
smanager = new StateManager (entity, EntityState. New) ;

stateManagers. Add (smanager) ;

/B INMEERAEF =
opEntityList. Add (new Operationlnfo(smanager, options)) ;

Flush PersistenceManager

foreach (OperationInfo opInfo in opEntityList)
{

IEntityOperator op = EntityOperatorFactory.CreateEntityOperator (dao,
opInfo. StateManager. State) ;

op. Execute (opInfo. StateManager. Entity, dao);

CacheProxy. CacheEntity (opInfo. StateManager. Entity) ;

IEntityOperator
IEntityOperator
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<interface>
IEntityOperator

+xecute(in entity > object, in dao : DataAccess)

Vd

Vd
7/

(AbstractinsertOperatorn

Ajﬁg

//V JA \7\\

|
I ~N
|

Abstracttpoateperatof

7
7/

SqlServer InsertOperator|

OraclelnsertOperator|

Db2InsertOperator|
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6
6 1 AOP
AOP  Aspect Oriented Programming
cc E R [17]
00
00
00 AOP “ i
\ \/ \ \
5.1
AOP [18]
> Aspect
J2EE
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> Joinpoint
> Advice AOP ““around””
““before”” ““throws?” AOP
> Pointcut AOP
» Introduction
> IsModified
» Target object
> AOP proxy AOP . AOP
» Weaving Aspect]
Spring Java AOP

» Around Aroud
> Before
» Throws
> After returning
Around AOP Nanning  JBoss4

Around
AOP AOP

AOP
AOP

> Authentication
» Caching

> Context passing
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Error handling

Lazy loading

Debugging

logging, tracing, profiling and monitoring
Performance optimization

Persistence

Resource pooling

Synchronization

vV ¥V ¥V ¥V V¥V V¥V V V V

Transactions

Websharp .Net AOP

6 2 Websharp AOP

6 2 1 AOP
AOP

AOP Websharp
Websharo Aspect

00

public class Security
{

public bool CheckRight (User currentUser , Model accessModel , OperationType operation)

------ /BRI
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Websharp Aspect

Security

U Q xxsse P
U_ '3 B UL TR24H4R
public class BusinessClass
{
public void BusinessMethod ()
{
Security s = new Security();
if (!s. CheckRight (:+++++))
{
return ;
!
""" //PATIE S5 1B 4
1
1
00
1
2 Security
3 Security
Security Security
CheckRight
4
5
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BusinessClass BusinessClass
AspectManaged  Attribute BusinessClass AspectObject
Security

[AspectManaged (true) ]

public class BusinessClass : AspectObject

{

public void BusinessMethod ()

------ /1T 55 1E 4

------ /T4

SecurityAspect

public class SecurityAspect : IAspect
{
public void Execute (object[] paramList)
{
if (!Security. CheckRight (... ... ))
{

throw new SecurityException ("/REEHRIR! 7);

{Websharp. Aspects>
<{Aspect type="MyAPP. SecurityAspect, MyAPP” deploy-model="Singleton”

pointcut—type="Method” action—position="before” match="x%, *” />
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{/Websharp. Aspects>

BusinessClass AOP
BusinessClass  BusinessMethod
BusinessClass Security
Security AOP
BusinessClass  Security
Aspect
6 2 2 AOP
AOP
AOP
ERP
Facade
AOP
AOP
Aspect

Aspect

Aspect
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AOP

6 3 Websharp AOP

AOP AOP
AOP
AOP
AOP = & Y
Java IL . Net
AOP AspectJHw
AOP
. Net
Emit
Java Proxy
ClassLoader AOP .Net AOP
() ContextAttribute ContextBoundOb ject
ContextAttribute MSDN
® Emit
LOOM LOOM
[ ) Proxy Websharp
Websharp (Proxy) Proxy <
i 5.2 Proxy

(facnent

—_—
aProxy
L\ subject . aRealSubject w
- realSubject - .
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5.2
Proxy

WebsharpAspect AspectManaged
WebsharpAspect

BusinessClass bc = new BusinessClass()

BusinessClass
AOP
AOP AOP
Websharp AOP
6 3 1 AspectObject
AspectObject AQP

public abstract class AspectObject : ContextBoundObject

ContextBoundObject
ContextBoundObject -Net
AspectObjectZk&ContextBoundOb ject, BRI
Ak, B % AspectOb jec tifs ndAth @ PE AT vk, SEBR I, WebsharpAspect R+ T B
#MContextBoundOb jectIRA I, H T LAE X AspectObject, HEEN T HRATREMT 78
PEo

Aspect AspectObject
AspectManaged
[AspectManaged (true) ]
public class BusinessClass : AspectObject

AspectManaged
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6 3 2 lAspect

TAspect
Advice Websharp AOP  1Aspect PreProcess

PostProcess Before After IAspect

public interface IAspect
{
void PreProcess (IMessage msg) ;

void PostProcess(IMessage msg) ;

6 3 3 AspectManagedAttribute

KRN EER B, HAEM S HSS MG R B WETPTE, SIRTEHATIE Wl
BusinessClass cls=new BusinessClass()

I, PRszbr BRI E BusinessClass, M & BusinessClass [i—MEHE, 1EH
Syt BATA BEAEPIT AN LA T E R, AT TR, A RNTH 2 rfid.

XA E AT

[AttributeUsage (AttributeTargets. Class) ]
[SecurityPermissionAttribute (SecurityAction. Demand
Flags=SecurityPermissionFlag. Infrastructure) ]
public class AspectManagedAttribute : ProxyAttribute
{

private bool aspectManaged;

public AspectManagedAttribute ()

it

aspectManaged=true;
1
public AspectManagedAttribute (bool AspectManaged)

{

aspectManaged=AspectManaged;

1 AspectManagedAttribute 7, fEEZLM] 742 MarshalByRefOb ject /5, RSN
W, IR IE BB EAE, B RATIXATVE, R HL, FATTA] DU 9 £ 8 1 ki
PREL R IAT — S b B, A2 il S I SR AR EE, S BRARAS G -

public override MarshalByRefObject Createlnstance (Type serverType)

{
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MarshalByRefObject mobj= base.Createlnstance (serverType) ;
if (aspectManaged)
{
RealProxy realProxy = new AspectProxy (serverType, mobj) ;
MarshalByRefObject retobj = realProxy.GetTransparentProxy() as MarshalByRefObject;

return retobj;

else

return mobj;

ATV T —N 448 AspectProxy FACEE . IXAMRBR )2 AR

M6

6 3 4 AspectProxy

public class AspectProxy : RealProxy

Proxy

Invoke

public override IMessage Invoke (IMessage msg)

{

PreProcess (msg) ;
IMessage retMsg;
if (msg is IConstructionCallMessage)
{
IConstructionCallMessage ccm = (IConstructionCallMessage)msg;
RemotingServices. GetRealProxy (target). InitializeServerObject (ccm) ;
ObjRef oRef = RemotingServices.Marshal (target) ;
RemotingServices. Unmarshal (oRef) ;
retMsg = EnterpriseServicesHelper. CreateConstructionReturnMessage

(ccm, (MarshalByRefObject) this. GetTransparentProxy()) ;

else

IMethodCal1lMessage mcm = (IMethodCallMessage) msg;

retMsg = RemotingServices. ExecuteMessage (target, mcm) ;
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1
PostProcess (msg) ;

return retMsg;

IAspect

Advice

6 3 5

AOP
Aspect

<?xml version="1.0" encoding="utf-8" 2>
{configuration>
{configSections>
{section name="Websharp. Aspects”
type="Websharp. Aspect. AspectConfigHandler, Websharp. Aspect” />

{/configSections>

{Websharp. Aspects>
{Aspect type="WeaveTest.FirstAspect, WeaveTest” deploy—-model="None”
pointcut-type="Method|Construction|Property” action—position="Both”
match="%, Getx” />

<{/Websharp. Aspects>

{/configuration>
configSections
Windows Form app. config
Web Web. config
MSDN

<{Websharp. Aspects> Aspect
Aspect

Aspect

@ type JETEUIW] Aspect ZRIZRAY, KA “Aspect KAFK, Assembly” Bk, 435l

PiHH Aspect SRR, DL FTAE ) Assembly.
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@ deploy-model JEMHIEH] Aspect RIEIBATINZIIAT M, A LLJG Singleton fl None P4
FiE M . )@ (L Singleton K, 7ER G HATi% Aspect B — >S4,
g2 None WY, X T KRG, #Ba A iz 2B se . A
Singleton #ixX, T LIS 2IVERE L ALFAL

@ pointcut—type J&VE, F8111Z Aspect FSFEAR A2, W] L J& Method\ Construction.
Property —Fh, iRm0k, MaGas M@k, nTRUE 7 FF5kIeH £
PRI EEA S, Fltn:  “Method|Construction”

@ action—position fEHHELA AN T8k S A, FILLAT Before, After, Both
SAME, AR R AR RS BT T 5 IS A HT S AR AT Aspect 2RI T,

& natch FRHBEFEASR LR 7 =X, M08 “RBRasiE], K47, #illn, “MyNamespace,
GetString” F5HIF:#E MyNamespace ZFRFH] K, LMk GetString B 7, X,
Get*” FRHFLEITE A M) F LA Get 3k, AhmT DAFA#0E 4 GetString.
GetName Z5E DA Get 3k iz,

6 4 AOP

AOP
JSP

Request
Filter TOMCAT

public class SetCharacterEncodingFilter implements Filter

{
public void doFilter(ServletRequest request,ServletResponse response,FilterChain chain)
throws 10Exception, ServletException
{
request.setCharacterEncoding( “gb2312” );
chain._doFilter(request, response);
}
}

Web 1S
vC ISAP1 Filter -Net HttpHandler
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HttpModule 20l
Web
( Web )
Web AOP
6 5
AOP AOP

AOP
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BBS

interface
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UserSystem ArticleSystem

UserSystem

UserSystem

public class UserSystem

{

public void CreateNewAccount (Account acount)
public void UpdateAccount (Account acount)

public bool Login(Account acount)

ArticleSystem

public class ArticleSystem

{

public void CreateNewArticle (Article article)

UserSystem
UserSystem UserSystem
public static Account GetCurrentLogAccount {}
GetCurrentLogAccount UserSystem ArticleSystem
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ArticleSystem GetCurrentLogAccount
UserSystem
Account GetCurrentLogAccount
ArticleSystem ArticleSystem

SelectUserSystem  Account
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8.1

> 1 100 50

1 150

ACID

150

89



v S wwwumlorg.cn
um’k‘ﬁﬁ% : UMLER{E T #2440

null
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8.2

BEGIN TRANSACTION

ROLLBACK TRANSACTION

COMMIT TRANSACTION

END TRANSACTION

SQL Server T-SQL

CREATE TRIGGER TestTrig ON TestTab FOR UPDATE AS
BEGIN TRANSACTION
INSERT INTO TrigTarget
SELECT * FROM inserted
IF (@@error <> 0)
BEGIN
ROLLBACK TRANSACTION
END
ELSE BEGIN
COMMIT TRANSACTION

END
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JDBC ADO ADO. Net

JDBC
(Account)
AccountID int
Balance Double
:Balance>=0
Balance<0
SQL
CREATE TABLE Account (
AccountID int,
Balance double
Check (Balance>=0)
)
AccountID Balance
1 300
2 1000

public boolean transferFunds(int fromAccount, int toAccount, double amount) throws SQLException
{

const String withdrawSql = “UPDATE Account SET Balance=Balance—"+amount+” WHERE
AccountID="+fromAccount ;

const String depositSql = “UPDATE Account SET Balance=Balance+”+amount+” WHERE

AccountID="+toAccount;
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/8 e SRS P
Connection conn;
try

{

Context initCtx = new InitialContext():

javax. sql.DataSource ds = (javax. sql.DataSource) initCtx. lookup (dataSourceName) ;

Connection cn = ds. getConnection();

}

catch (Exception e)

{
return false;

}

boolean success = false;

try

{
conn. setAutoCommit (false) ; //JFiH/AsIEFS%
Statement stmt = conn. createStatement () ;
stmt. executeUpdate (withdrawSql) ; //HN4%
stmt. executeUpdate (depositSql) ; //TE&%
conn. commit () ;
success = true;

}

catch (SQLException e)

{
conn. rollback() ;
success = false;

}

finally

{
conn. close () ;

}

return success;

transferFunds (1, 2, 200) 1 2
AccountID Balance
1 100
2 1200
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transferFunds (1, 2, 200) 1

Balance>=0

. Net C#

pub

{

AccountID="

Account1D="

lic bool TransferFunds(int fromAccount, int toAccount, double amount)

const string connString = 7...... 7/ ) B B
const string withdrawSql = “UPDATE Account SET Balance=Balance—" + amount + ~ WHERE
+ fromAccount;
const string depositSql = “UPDATE Account SET Balance=Balance+” + amount + ” WHERE
+ toAccount;
/) SEARI A P
IDbConnection conn = null;
IDbTransaction trans = null;
try
{
conn = new GetConnection(connString); //753 354 144
conn. Open () ;
}
catch (Exception e)
{
return false;
}
boolean success = false;
try
{
trans = conn. BeginTransaction() ;
IDbCommand cmd = conn. CreateCommand () ;
cmd. ExecuteNonQuery (withdrawSql) ; //HU4%k
cmd. ExecuteNonQuery (depositSql) ; / /AR
trans. Commit () ;
success = true;
}
catch (SQLException e)
{
trans. Rollback() :
success = false;
}
finally
{

conn. Close () ;
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return success;

>
>
X/Open Open Group X/Open DTP 1994
AP ™ RM CRM
™ RM

CRM
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Application Program (AF)

(1) AF uszes ] {2) AP defines
resources from | I + transaction boundaries
asetof AMs | through Th
interfaces
t M Transaction
Resource N M hanager
Managers ™ {Th)
{AMs) —

{3y TM and AMs exchange transaction information

X/Open DTP

XA

XA X/Open DTP
XA

XA
XA

AP
XA AP
XA
AP AP
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XA
XA XA
AP
EJB
EJB Java APT JTA
Java Java Transaction Service JTS
XA JTA XA
javax. transaction. xa. XAResource J2EE XA Java
Java Database Connectivity JDBC API javax. sql. XAConnection Java
Java Message Service JMS API javax. jms. XAConnection
EJB JTA
Oracle DB2 JNDI
<< jdbc/OracleXADS>” << jdbc/DB2XADS ~~ JMS JNDI
<< jms/XAExampleQ~~ XAExampleSessionBean

public void persistAndSend (String data) throws Exception {
try {
DataSource oracleDS = getDataSource ("java:comp/env/jdbc/OracleXADS") ;

persist (data, oracleDS) ;

DataSource db2DS = getDataSource ("java:comp/env/jdbc/DB2XADS") ;
persist (data, db2DS) ;

QueueConnectionFactory factory =
getQueueConnectionFactory ("java:comp/env/jms/XAExampleQCF") ;
Queue queue = getQueue ("java:comp/env/jms/XAExampleQ") ;
send (data, factory, queue);
}
catch (Exception e) {
e.printStackTrace() ;
this.getSessionContext () .setRollbackOnly () ;

throw e;

1. jdbc/OracleXADS
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2. Jjdbc/DB2XADS

3. JMS jms/XAExampleQ

bean

private void persist (String data, DataSource datasource) throws SQLException {
System.out.println ("Adding a new database row containing: " + data) ;
Connection connection = null;
try {
connection = datasource.getConnection() ;
PreparedStatement statement = connection.prepareStatement (
"INSERT INTO XA_EXAMPLE (TEXT) VALUES (?)") ;

statement.setString(1l, data);

statement .execute () ;

System.out.println ("Successfully added row: " + data) ;
finally {
if (connection != null)

connection.close() ;

private void send (String data, QueueConnectionFactory factory, Queue queue)
throws JMSException {

System.out.println ("Sending a message containing: " + data) ;

QueueConnection connection = null;

try{
connection = factory.createQueueConnection() ;
QueueSession session = connection.createQueueSession (

false, Session.AUTO ACKNOWLEDGE) ;

QueueSender sender = session.createSender (queue) ;
TextMessage message = session.createTextMessage (data) ;
sender. send (message) ;
System.out.println ("Successfully sent message: " + data) ;

}

finally {
if (connection != null)

connection.close() ;
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private DataSource getDataSource (String jndiName) throws NamingException {

return (DataSource) this.getJNDIObject (jndiName) ;

private QueueConnectionFactory getQueueConnectionFactory (String jndiName)
throws NamingException {

return (QueueConnectionFactory) this.getdNDIObject (jndiName) ;

private Queue getQueue (String jndiName) throws NamingException {

return (Queue) this.getJNDIObject (jndiName) ;

private Object getJNDIObject (String jndiName) throws NamingException {
Context root = new InitialContext () ;

return root.lookup (jndiName) ;

JDBC JMS
XA EJB EJB
XA
XA
EJB
Websharp
Websharp Transaction

public interface Transaction
{

void Begin();

void Commit () ;

void Rollback() ;

PersistenceManager PersistenceManager {get;}

Transaction PersistenceManager
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Websharp

Websharp

DatabaseProperty dbp = new DatabaseProperty() ;
dbp. DatabaseType = DatabaseType. MSSQLServer;
dbp. ConnectionString = ”Server=127.0. 0. 1;UID=sa;PWD=sa;Database=WebsharpTest;”;

PersistenceManager pm = PersistenceManagerFactory. Instance (). Create (dbp) ;

Order o = new Order() ;
o0.OrderType = new OrderType (3, “&%W");
o.OrderID = 3;
o.Title = “SecondOrder”:
o. IsDigned = false;
0.AddTime = DateTime. Now;
o.Details = new List<OrderDetail>(2);
for (int j =1; j < 3; j++)
{
OrderDetail od = new OrderDetail ()
od. OrderID = 3;
od. ProductID = j;
od. Amount = j;

o0.Details. Add (od) ;

Transaction t = pm. CurrentTransaction;
t.Begin(); //JFii—A4i%%
try
{
pm. PersistNew (o, PersistOptions. IncludeChildren) ;
pm. Flush () ;
t. Commit () :
}
catch (Exception e)
{
Console. WriteLine (e. ToString()) ;
t. Rollback () ;
}
finally

{

pm. Close () ;
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Websharp  Transaction

.Net Framework EnterpriseService (COM+)
COM+
COM+
.NET COM+ COM+ .NET
COM+
COM+
COM+
COM+ COM+
COM+
s NET M A
MNET EFiR F—:-o— (B o L 4 -
= IENE
o | MET HE B L
. CEE )
NET {2 FEIAF B
com+ BE NET HE A NETHEE | |
BT L B _‘| s

COM+

COM+ . NET Framework
COM+
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COM CLR COM+
CLR COM+ COM
COM
CLR COM+ COM CLR COM+
CLR
COM+ CLR APT
System. EnterpriseServices COM+ CLR
System. EnterpriseService ServicedComponent
COM+ CLR ServicedComponent
using System. EnterpriseServices;
namespace ESExample
{
[Transaction (TransactionOption. Required) ]
public classMyCfgClass :ServicedComponent
{
[AutoComplete]
static void Main() {}
}
}
Transaction MyTxCfgClass COM+
COM+
sn. exe
System. Reflection AssemblyKeyFileAttribute

using System. EnterpriseServices;

using System. Reflection;
[assembly:ApplicationName ("MyApp”) ]
[assembly:ApplicationActivation (ActivationOption. Library) ]

// AssemblyKeyFile attribute references keyfile generated

// by sn.exe — assembly will have strong name
[assembly:AssemblyKeyFile ("keyfile”)]

namespace ESExample
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System. EnterpriseServices

System. EnterpriseServices. dl1

sn —k keyfile csc /out:ESExample. dl11

/t:library/r:System. EnterpriseServices. d11 MyCfgClass. cs

CLR
regsves. exe

regsves ESExample. d11

CLR COM
regasi. exe COM
tlbexp. exe COM+
Regsves. exe ApplicationName
ApplicationActivation
.NET API
COM+
CLR
COM+
MyTxCfgClass

using ESExample;

public class Client

{

public static void Main(stringl[] args)

{

MyTxCfgClass tcc = new MyTxCfgClass() ;

// use object as desired

CLR

.NET CLR COM+
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System. EnterpriseServices COM+ API

. Net COM+ COM+
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10

1/0

Web

"\
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11

11.1 MVC

MVC MVC
Model (View) (Controller)

(Model-View—-Controller, MVC)

—k ‘Exhﬁﬁhiiﬁhxaxxxa
Controller

MVC Martin Fowler

Excel

108



2 wwwuml.org.cn
e UNLER T #24H4

251

233

260

248

228

265

270
260
250
240
230
220
210
200

O
]
233 O
228 O
[ |
248 260 O
“ ”” Observer
EXE  Windows Web
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Web

Struts

Model

Web

Struts

Struts

ActionServlet

MVC
MVC Web

Struts JSP  Web Struts

Action Action
Action

ActionForm View Model

View JSP FormBean
ActionForm  JSP

Control Struts

ActionServlet Struts—config. xml Struts—config. xml

WEB

Struts
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e

UMl o xxzus

StrutsiE4E W52 =

BrurtlpServlet

.T

ActionServliet

Rusiness(h ject

N

“onnec LionPool

At ionForm
) Y
Jalalaver
0 .*
MVC
MVC Document View
Document View MFC Document

View

Document View MVC

11.2
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12
Java . Net Java
JDK tools.jar
. Net .Net
.Net Emit  CodeDom
12.1 Emit
12.2 CodeDom
CodeDOM “ i
CodeDOM CodeDOM
System.CodeDom
System.CodeDom.Compiler CodeDOM
NET Framework C# JScript Visual Basic

System.CodeDom.Compiler

CodeDom
1. CodeCompileUnit
2. CodeNamespace
3. CodeTypeDeclaration
4. CodeTypeMember CodeMemberField CodeMemberMethod
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5.

CodeExpression
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6. CodeDomProvider
CSharpCodeProvider Ct
7. CodeCompiler
CodeDom HelloWorld

using System;

namespace Sample

{

public class DemoClass

{
static void Main(string[] args)

{

System. Console. WriteLine ("Hello World!”);

public void GenerateCode ()

{

/AR PEI FRIT, IR SRR R Y

CodeCompileUnit compunit = new CodeCompileUnit();

/) 5E X% JgSamp e [ fir 4 4% 7]

CodeNamespace sample = new CodeNamespace (“Sample”) ;

compunit. Namespaces. Add (sample) ;

sample. Imports. Add (new CodeNamespaceImport ("System”)) ;//“F ASystemfir 44 %5 [H]
/ /7 XL —A% HDemoClass 1

CodeTypeDeclaration MyClass = new CodeTypeDeclaration("DemoClass”) ;
sample. Types. Add (MyClass) ;

J/EXREPND A, wiEMain ()

CodeEntryPointMethod Start = new CodeEntryPointMethod() ;

MyClass. Members. Add (Start) ;

/) NHEFEA R ER], /XA AU R CR{ LSy stem. Console. WriteLine ("Hello

World!”):

CodeMethodInvokeExpression c¢s = new CodeMethodInvokeExpression

(new CodeTypeReferenceExpression(”System. Console”)
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“WriteLine”, new CodePrimitiveExpression("Hello World!”));

Start. Statements. Add (cs) ;

//HECodeDOMy™ A= FE AR, ARRY LR J&DemoClass. cs, 3X B il C#40RY
CSharpCodeProvider cprovider = new CSharpCodeProvider () ;

ICodeGenerator gen = cprovider. CreateGenerator () ;

StreamWriter sw = new StreamWriter ("DemoClass. cs”, false);

gen. GenerateCodeFromCompileUnit (compunit, sw, new CodeGeneratorOptions());

sw. Close() :

/ /G EERATS

ICodeCompiler compiler = cprovider.CreateCompiler() ;

/IS E

CompilerParameters cp = new CompilerParameters(new string[] { “System.dll” },
filepath. Substring (0, filepath.LastIndexOf(”.”) + 1) + “exe”, false);

cp. GenerateExecutable = true;//FNEXE, ANEDLL

CompilerResults cr = compiler. CompileAssemblyFromDom(cp, compunit);

CodeDom
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13
v
v
Webservice .Net Remoting EJB
. Net
Remoting Web Service
Websharp Service Locator WSL
. Net
Web Service
Web Service
Web Service o
HTTP XML Web
Service Web
Web Service
Web Service
Web Service
1.XML  XSD
XML Web Service
XML XML (W3C)
W3C XML SchemaXSD
Web Service XSD VB.NET C#
Web Service Web Service
XSD
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SOAP
2. SOAP
SOAP (Simple Object Access Protocol) XML
XML-envelope
XML (RPC) SOAP
SMTP SOAP
XML
Web Service “ - 7
“ Web 7
3. WSDL
Web Service WSDL
XML Web Service XML
WSDL
4. UDDI
UDDI UDDI Web Web Service
Web Service
5. RPC
Web Service
RPC RPC
RPC
.NET Web Service . NET
Web .NET
Visual Studio. NET
Web —CH# Web Service
.Net Remoting
.Net Remoting .Net Remoting
DCOM .Net Microsoft® .NET
Remoting 2]
Remoting channel
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S

Remoting system L Remoting system L

A

Channel

G

'f i
( Server object } | { { Client object )

6.1
Remoting
Remoting
Remoting
Remoting
Remoting Tep  Http .Net
System. Runtime. Remoting. Channel IChannel IChannel
TepChannel Http Remoting
TepChannel System. Runtime. Remoting. Channel. Tcp Tep
Socket Tep Remoting
TepChannel
HttpChannel System. Runtime. Remoting. Channel. Http
Http Internet
HttpChannel Soap
Activation
Remoting
(1) WellKnow
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(URT)
WellKnown .Net
Remoting SingleTon SingleCall
SingleTon SingleTon Remoting
SingleTon
SingleTon

SingleCall SingleCall SingleCall

Remoting

GC
(2) WellKnown Remoting
URI

Websharp Service Locator
WSL WSL

ServicelLocator

public abstract class ServicelLocator
{

public static object FindService (string serviceName, Type clientInterface)

IServicelLocator

public interface IServiceLocator
it

object FindService(string serviceName, Type clientInterface) ;

Websharp Service Locator

WSL

configSections JH1, JE/M} WSL fic & SCIFAL RS
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{configSections>
{section name="Websharp. Enterprise”

type="Websharp. Enterprise. EnterpriseConfigHandler, Websharp” />

{/configSections>

Websharp. Enterprise

locator “
Singleton WSL

, Assembly

<{Websharp. Enterprise>
{ServiceTypes>
{ServiceType name="LocalAssembly”
locator="Websharp. Enterprise. LocalAssemblyLocator, Websharp” />
{ServiceType name="WebService”
locator="Websharp. Enterprise. WebServicelLocator, Websharp” />
{ServiceType name="DotNetRemoting”

locator="Websharp. Enterprise. DotNetRemotingLocator, Websharp” />

{/ServiceTypes>

<{/Websharp. Enterprise>

Websharp. Enterprise Services Service
Locator name service—type deploy—model
deploy—model Singleton Multilnstance

<{Websharp. Enterprise>
{ServiceTypes>
<ServiceType name="LocalAssembly”

locator="Websharp. Enterprise. LocalAssemblyLocator, Websharp” />

{ServiceType name="WebService”

locator="Websharp. Enterprise. WebServicelLocator, Websharp” />
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<ServiceType name="DotNetRemoting”
locator="Websharp. Enterprise. DotNetRemotingLocator, Websharp” />
{/ServiceTypes>
{Services>
<Service name="HelloWorld” service—type="LocalAssembly” deploy—model="Singleton”
type="EnterpriseClient. HelloWorld, EnterpriseClient” />
<Service name="HelloWorldWebService” service—type="WebService”
deploy-model="Singleton”
url="http://localhost/webservicetest/hello. asmx”
namespace="http://www. websharp. org/webservices/” />
<{/Services>

</Websharp. Enterprise>

Web web. config Windows
app. config .net
MSDN
Websharp Service Locator
WSL
1.

ServiceMethodNameAttribute

3. Servicelocator FindService

visual studio. net 2003 sourceforge

LocalAssemblyLocator Hello World

1. “EnterpriseClient”  windows console , Websharp. d11
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2. “HelloWorld” “GetHello”

public class HelloWorld

{

public string GetHello(string hello)

{

return hello;

3. “THelloWorld”

public interface IHelloWorld

{
string GetHello(string hello) ;
[ServiceMethodName (“GetHello”) ]

string GetHello2(string hello);

<?xml version="1.0" encoding="utf-8” ?>
{configuration>
<{configSections>
{section name="Websharp. Enterprise”
type="Websharp. Enterprise. EnterpriseConfigHandler, Websharp” />

</configSections>

{Websharp. Enterprise>

{ServiceTypes>
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<ServiceType name="LocalAssembly”
locator="Websharp. Enterprise. LocalAssemblyLocator, Websharp” />
<ServiceType name="WebService”
locator="Websharp. Enterprise. WebServiceLocator, Websharp” />
{/ServiceTypes>
{Services>
<Service name="HelloWorld” service—type="LocalAssembly”
deploy-model="SSingleton”
type="EnterpriseClient.HelloWorld, EnterpriseClient” />
{/Services>
{/Websharp. Enterprise>

{/configuration>

5. Main

public static void Main(string[] args)

{

THelloWorld hello= ServicelLocator. FindService ("HelloWorld”, typeof (IHelloWorld)) as IHelloWorld:;
Console. WriteLine (hello. GetHello(“Hello World”)) ;
Console. WriteLine (hello. GetHello2(“Hello again”));

Console. ReadLine() ;

« E:\Websharp'Websharp2004'EnterpriseClient' b

Hello World
Hello again

6.2
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Hello World WebServicelLocator

1. webservice “WebserviceTest”

2. webservice “Hello” “HelloWorld”

[WebService (Namespace="http://www. websharp. org/webservices/”) ]

public class Hello : System. Web. Services. WebService

{
[WebMethod]
public string HelloWorld()
{
return “Hello World”;
}
}
3. “EnterpriseClient” “THello”

public interface IHello

{

string HelloWorld();

<Service name="HelloWorldWebService” service—type="WebService” deploy-model="SSingleton”
url="http://localhost/webservicetest/hello. asmx”

namespace="http://www. websharp. org/webservices/” />

5. Main

public static void Main(string[] args)
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IHello hellol= ServicelLocator. FindService
(“"HelloWorldWebService”, typeof (IHello)) as IHello;
Console. WriteLine (hellol.HelloWorld()) ;

Console. ReadLine() ;

' Websharph WebsharpZ004' EnterpriseClient' b

Hello World

6.3

Websharp Service Locator
Websharp Service Locator
Websharp Service
® [ocal Assembly Locator
® Web Service Locator
® _Net Remoting Locator

Websharp Service Locator . Net
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