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Business-Specific

Middleware

System Software

Loosely Coupled

Distinct Application subsystems that make
up an application - contain the value adding
software developed by the organization.

Business Specific- contains a number of reusable
subsystems specific to the type of business.

Middleware - offers subsystems for utility
classes and platform-independent services
for distinguished object computing in hetero-
geneous environments and so on.

System software - contains the software for
the actual infrastructure such as operating
systems, interfaces to specific hardware,
device drivers and so on.
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SQL

DataTable

string connectionString =
"Provider=Microsoft.Jet. OLEDB.4.0;" +
"Data Source=" + dbName;

OleDbConnection conn =
new OleDbConnection(connectionString);

Data Source DataSet

2- Query
® - Connection String
* - Run Time Error

. OleDbConnection
Connection
: OleDbCommand

. OleDbDataAdapter
DataSet
. DataSet

. DataTable

. DataRow

Access

OleDbConnection

DataSet
Cache



private void openConnection() {
if (conn.State == ConnectionState.Closed){
conn.Open ();

}
}
IDE
ADOCommand
SQL Select
public DataTable openTable (string tableName) {
OleDbDataAdapter adapter = new OleDbDataAdapter ();
DataTable dtable = null;
string query = "Select * from " + tableName;
adapter.SelectCommand = new OleDbCommand (query, conn);
DataSet
DataSet dset = new DataSet ("mydata");
try {
openConnection();
adapter.Fill (dset);
}
catch(Exception e) {
Console.WriteLine (e.Message );
}
DataSet
//get the table from the dataset
dtable = dset.Tables [0];
Select

Try

! - Exception Handling



public DataTable openQuery(string query) {
OleDbDataAdapter dsCmd = new OleDbDataAdapter ();
DataSet dset = new DataSet ();
/[create a dataset
DataTable dtable = null; //declare a data table
try {
/[create the command
dsCmd.SelectCommand =
new OleDbCommand(query, conn);
/lopen the connection
openConnection();
[[fill the dataset
dsCmd.Fill(dset, "mine™);
//get the table
dtable = dset.Tables[0];
/lalways close it
closeConnection();
/land return it
return dtable;
}
catch (Exception e) {
Console.WriteLine (e.Message);
return null;

Delete * Form Table

public void delete() {

/ldeletes entire table

conn = dh.getConnection();

openConn();

if (conn.State == ConnectionState.Open ) {
OleDbCommand adcmd =
new OleDbCommand("Delete * from " + tableName, conn);
try{
adcmd.ExecuteNonQuery();
closeConn();

}
catch (Exception e) {
Console.WriteLine (e.Message);

}

ADO .Net

DataTable



dataSet
dataSet
dataTable

DataTable

DataSet dset = new DataSet(tableName); //create the data set
dtable = new DataTable(tableName); //and a datatable
dset.Tables.Add(dtable); //add to collection
conn = db.getConnection();
openConn(); //open the connection
OleDbDataAdapter ademd = new OleDbDataAdapter();
[lopen the table
adcmd.SelectCommand =
new OleDbCommand("Select * from " + tableName, conn);
OleDbCommandBuilder olecb = new OleDbCommandBuilder(adcmd);
adcmd.TableMappings.Add("Table", tableName);
/lload current data into the local table copy
ademd.Fill(dset, tableName);
/lget the Enumerator from the Hashtable
IEnumerator ienum = names.Keys.GetEnumerator();
/Imove through the table, adding the names to new rows
while (ienum.MoveNext()) {
string name = (string)ienum.Current;
row = dtable.NewRow(); //get new rows
row[columnName] = name;
dtable.Rows.Add(row); //add into table

/INow update the database with this table
try {
adcmd.Update(dset);
closeConn();
filled = true;

catch (Exception e) {
Console.WriteLine (e.Message);
}

1. Add
2_ Row



Facade

Stop and Shop, Apples, 0.27
Stop and Shop, Oranges, 0.36
Stop and Shop, Hamburger, 1.98
Stop and Shop, Butter, 2.39

Stop and Shop, Milk, 1.98

Stop and Shop, Cola, 2.65

Stop and Shop, Green beans, 2.29
Village Market, Apples, 0.29
Village Market, Oranges, 0.29
Village Market, Hamburger, 2.45
Village Market, Butter, 2.99
Village Market, Milk, 1.79
Village Market, Cola, 3.79
Village Market, Green beans, 2.19
Waldbaum's, Apples, 0.33
Waldbaum's, Oranges, 0.47
Waldbaum's, Hamburger, 2.29
Waldbaum's, Butter, 3.29
Waldbaum's, Milk, 1.89
Waldbaum's, Cola, 2.99
Waldbaum's, Green beans, 1.99

1. Stores ( )

o StoreName
0 StoreKey
2. Foods ( )

o FoodName
0 FoodKey
3. Prices ( )

0 PriceKey
o Price

0 StoreKey
o FoodKey

! Facade Classes



Stores Prices
Facade
DBTable

ADO.Net
ADO .Net Facade

public abstract class DBase {
protected OleDbConnection conn;

private void openConnection() {
if (conn.State == ConnectionState.Closed){
conn.Open ();

private void closeConnection() {
if (conn.State == ConnectionState.Open ){
conn.Close ();

public DataTable openTable (string tableName) {
OleDbDataAdapter adapter = new OleDbDataAdapter ();
DataTable dtable = null;
string query = "Select * from " + tableName;
adapter.SelectCommand = new OleDbCommand (query, conn);
DataSet dset = new DataSet ("mydata");
try {
openConnection();
adapter.Fill (dset);
dtable = dset.Tables [0];

catch(Exception e) {
Console.WriteLine (e.Message );

return dtable;

public DataTable openQuery(string query) {

OleDbDataAdapter dsCmd = new OleDbDataAdapter ();

DataSet dset = new DataSet (); //create a dataset

DataTable dtable = null; //declare a data table

try {
/lcreate the command
dsCmd.SelectCommand = new OleDbCommand(query, conn);
openConnection(); //open the connection

! Foreign Key
2. Abstract Class
* - Encapsulate

Foods

Facade

Dbase



/Ifill the dataset

dsCmd.Fill(dset, "mine");

/lget the table

dtable = dset.Tables[0];
closeConnection(); //always close it
return dtable; //and return it

catch (Exception e) {
Console.WriteLine (e.Message);
return null;

public void openConnection(string connectionString) {
conn = new OleDbConnection(connectionString);

public OleDbConnection getConnection() {
return conn;

SQL Server
public class AxsDatabase :Dbase {
public AxsDatabase(string dobName) {
string connectionString =
"Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" + dbName;
openConnection(connectionString);
}
}
. SQL Server

public class SQLServerDatabase:DBase {
string connectionString;

public SQLServerDatabase(String dobName) {
connectionString = "Persist Security Info = False;" +
"Initial Catalog =" + dbName +";" +
"Data Source = myDataServer;User ID = myName;" +
"password=";
openConnection(connectionString);

public SQLServerDatabase(string dobName, string serverName,
string userid, string pwd) {
connectionString = "Persist Security Info = False;" +
"Initial Catalog =" + dbName +";" +
"Data Source =" + serverName + ;" +
"User ID =" + userid + ";" +
"password=" + pwd;
openConnection(connectionString);

}

Access



- DbTable
DBTable DBase

public class DBTable {
protected DBase db;
protected string tableName;
private bool filled, opened;
private DataTable dtable;
private int rowlndex;
private Hashtable names;
private string columnName;
private DataRow row;
private OleDbConnection conn;
private int index;

1]-----
public DBTable(DBase datab, string tb_Name) {
db = datab;
tableName = th_Name;
filled =false;
opened = false;
names = new Hashtable();
}
1]-----
public void createTable() {
try {
dtable = new DataTable(tableName);
dtable.Clear();
catch (Exception e) {
Console.WriteLine (e.Message );
}
}
-----
public bool hasMoreElements() {
if(opened)
return (rowlndex < dtable.Rows.Count) ;
else
return false;
}
1-----

public int getKey(string nm, string keyname){

DataRow row;

int key;

if(! filled)
return (int)names[ nm;

else {
string query = "select * from " + tableName + " where " +
columnName + "=\""+ nm + "\"";
dtable = db.openQuery(query);
row = dtable.Rows[0];
key = Convert.ToInt32 (row[keyname].ToString());

! Single Values



return key;

}

public virtual void makeTable(string cName) {
/Ishown below

private void closeConn() {
if( conn.State == ConnectionState.Open) {
conn.Close();

private void openConn() {
if(conn.State == ConnectionState.Closed ) {
conn.Open();

public void openTable() {
dtable = db.openTable(tableName);
rowlndex = 0;
if(dtable = null)
opened = true;

public void delete() {
/Ishown above

}

DBTable

Stores

Hashtable

1. Unbund

Hashtable

Foods
CH
Hashtable
Hashtable
CH# Hashtable



Hashtable

public void addTableValue(string nm) {
/laccumulates names in hash table

try {
names.Add(nm, index++);

catch (ArgumentException) {}
/ldo not allow duplicate names to be added

Hashtable

Hashtable Enumerator

public virtual void makeTable(string cName) {
columnName = cName;
/Istores current hash table values in data table
DataSet dset = new DataSet(tableName); //create dataset
dtable = new DataTable(tableName); //and a datatable
dset.Tables.Add(dtable); //add to collection
conn = db.getConnection();
openConn(); //open the connection
OleDbDataAdapter adcmd = new OleDbDataAdapter();
/lopen the table
adcmd.SelectCommand =
new OleDbCommand(“Select * from " + tableName, conn);
OleDbCommandBuilder olecb = new OleDbCommandBuilder(adcmd);
adcmd.TableMappings.Add("Table", tableName);
/lload current data into the local table copy
adcmd.Fill(dset, tableName);
/lget the Enumerator from the Hashtable
IEnumerator ienum = names.Keys.GetEnumerator();
/Imove through the table, adding the names to new rows
while (ienum.MoveNext()) {
string name = (string)ienum.Current;
row = dtable.NewRow(); //get new rows
row[columnName] = name;
dtable.Rows.Add(row); //add into table

}
/INow update the database with this table

try {
adcmd.Update(dset);
closeConn();
filled = true;

}
catch (Exception e) {
Console.WriteLine (e.Message);

}



public class Stores :DBTable {
public Stores(DBase db):base(db, "Stores"){

public void makeTable() {
base.makeTable (“Storename");
}

}
public class Foods: DBTable {
public Foods(DBase db):base(db, "Foods"){

public void makeTable() {
base.makeTable (*Foodname™);

public string getValue() {
return base.getValue ("FoodName");

}

public virtual string getValue(string cname) {
[Ireturns the next name in the table
/lassumes that openTable has already been called
if (opened) {
DataRow row = dtable.Rows[rowIndex++];
return row[cname].ToString(). Trim ();

}

else

Prices

1~ Overload

GetValue
DBtable
' Prices

Prices

DBtable



DBTable

Price FoodKey StoreKey

StoreFoodPrice

public class StoreFoodPrice {
private int storeKey, foodKey;
private float foodPrice;

public StoreFoodPrice(int sKey, int fKey, float fPrice) {
storeKey = sKey;
foodKey = fKey;
foodPrice = fPrice;

public int getStore() {
return storeKey;

public int getFood() {
return foodKey;

public float getPrice() {
return foodPrice;

}

public class Prices : DBTable {

private ArrayList priceList;
public Prices(DBase db) : base(db, "Prices") {
priceList = new ArrayList ();

public void makeTable() {
/[stores current array list values in data table
OleDbConnection adc = new OleDbConnection();

DataSet dset = new DataSet(tableName);
DataTable dtable = new DataTable(tableName);

dset.Tables.Add(dtable);
adc = db.getConnection();
if (adc.State == ConnectionState.Closed)
adc.Open();
OleDbDataAdapter adcmd = new OleDbDataAdapter();

[Ifill in price table
adcmd.SelectCommand = new OleDbCommand(*Select * from

1 _ StoreFoodPrice

2 _ Instance

" + tableName, adc);

Prices



OleDbCommandBuilder custCB = new OleDbCommandBuilder(adcmd);
adcmd.TableMappings.Add("Table", tableName);
adcmd.Fill(dset, tableName);
IEnumerator ienum = priceList.GetEnumerator();
/ladd new price entries
while (ienum.MoveNext() ) {
StoreFoodPrice fprice =
(StoreFoodPrice)ienum.Current;
DataRow row = dtable.NewRow();
row['foodkey"] = fprice.getFood();
row["'storekey"] = fprice.getStore();
row["price"] = fprice.getPrice();
dtable.Rows.Add(row); //add to table

}
adcmd.Update(dset); //send back to database
adc.Close();

public DataTable getPrices(string food) {
string query=
"SELECT Stores.StoreName, " +
"Foods.Foodname, Prices.Price " +
"FROM (Prices INNER JOIN Foods ON " +
"Prices.Foodkey = Foods.Foodkey) " +
"INNER JOIN Stores ON " +
"Prices.StoreKey = Stores.StoreKey " +
"WHERE(((Foods.Foodname) =\"" + food + "\')) " +
"ORDER BY Prices.Price";
return db.openQuery(query);

public void addRow(int storeKey, int foodKey, float price)
priceList.Add (new StoreFoodPrice (storeKey, foodKey, price));

}

Foods Stores
FoodKey StoreKey
Prices . prices

public class Dataloader {
private csFile vfile;
private Stores store;
private Foods fods;
private Prices price;
private DBase db;

public DatalL.oader(DBase datab) {
db = datab;
store = new Stores(db);
fods = new Foods (db);



price = new Prices(db);

¥

1-----

public void load(string dataFile) {
string sline;

int storekey, foodkey;

StringTokenizer tok;

/ldelete current table contents

store.delete();

fods.delete();

price.delete();

/Inow read in new ones

vfile = new csFile(dataFile);

vfile.OpenForRead();

sline = vfile.readLine();

while (sline = null){
tok = new StringTokenizer(sline, ",");
store.addTableValue(tok.nextToken()); //store
fods.addTableValue(tok.nextToken()); //food
sline = vfile.readLine();

vfile.close();

/lconstruct store and food tables

store.makeTable();

fods.makeTable();

vfile.OpenForRead();

sline = vfile.readLine();

while (sline = null) {
/lget the gets and add to storefoodprice objects
tok = new StringTokenizer(sline, ",");
storekey = store.getKey(tok.nextToken(), "Storekey");
foodkey = fods.getKey(tok.nextToken(), "Foodkey");
price.addRow(storekey, foodkey,Convert. ToSingle (tok.neXtToken()));
sline = vfile.readLine();

¥

/ladd all to price table
price.makeTable();
vfile.close();

}

ListBox

private void loadFoodTable() {
Foods fods =new Foods(db);
fods.openTable();
while (fods.hasMoreElements()){
IsFoods.Items.Add(fods.getValue());
}



private void IsFoods_SelectedIndexChanged(object sender,System.EventArgs e) {
string food = IsFoods. Text;
DataTable dtable = prc.getPrices(food);
IsPrices.ltems.Clear();

foreach (DataRow rw in dtable.Rows) {
IsPrices.Items.Add(rw["StoreName™]. ToString(). Trim() +"\t" + rw["Price"]. ToString());
}

(-)
ADO .Net

ADO .Net Facade
ADO .Net

Mpatabase Facade

Hashtable

=101 %I

Cala Waldbaums 1.99
Oranges Village Market 2.19
T — Stop and Shop 2.09
Mk
dpples

Butter
Hamburger




[1].James W. Cooper, "Introduction to Design Patterns in C#", IBM T J Watson
Research Center, Chapter 18, 2002



