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Client/Server Architecture implementation using DB2/2 RDBMS

Mr. Akkradach Watcharapupong
M. Bunjong Piyatamrong Advisor

1995

Abstract

This thesis presents the implementation of Client/Server architecture of IBM's DB2 database
management system. The server uses 0S/2 Warp Connect as its operating system and DB2/2 relational
database management system version 2.1.0 and the client uses DOS and Windows. It connects to server by
using the DB2 Client Application Enabler for Windows and TCP/IP protocol for being communication
protocol between server and client follow the Winsock connect standard , which DB2 CAE use it. And for
easy and quick database application development on client workstation, choosing ODBC (Open Database
Connectivity) as coordinator between DB2 CAE and database application, and Visual Basic as design and

create database application quickly.

This project makes some simulation for study and how to implement the Client/Server Architecture.
It is the retail system at point of sale by database for selling list on server and input form for selling on

client.
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- SYsADM Lilu DBADMIN
- SYSCTRL Ju DBCTRL
- SYSMAINT (il DBMAINT
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- Workstation n;r;e ulu HITLER

- - Sarvice name i db2pij
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7 disrussiinhuutts CONFIGSYS
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- Gunlsunsa INSTALLEXE
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do2ii  4549/tcp

- tinusialunvst hosts
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CREATE TABLE goods (
plu CHAR(1GNOT NULL,’ \
descrip CHAR(BD),
price  DECIMAL(10,2  NOT NULL,
PRIMARY KEY+

plu

CREATE TABLE seller (
sid CHAR(®) NOT NULL,
descrip CHAR(B0),
PRIMARY KEY (

sid

CREATE TABLE pos (
posid  CHAR(B NOT NULL,
descrip CHAR(B0),
PRIMARY KEY (

posid



CREATE TABLE selling (

plu CHAR(16)NOT NULL, \

FOREIGN KEY (plu) REFERENCES goods(piu)
ON DELETE NO ACTION
ON_UPDATE NO ACTION,

sid CHAR(B NOT NULL,

FOREIGN KEY (sid) REFERENCES seller(sid)
ON DELETE NO ACTION
ON UPDATE NO ACTION,

posid  CHAR(B) NOT NULL,

FOREIGN KEY (posid) REFERENCES pos(posid) \

ON DELETE NO ACTION

ON UPDATE NO ACTION,

time TIMESTAMP NOT NULL,
unit INTEGER NOT NULL,
PRIMARY KEY (

plu, sid, posid, time)

&

\
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INSERT INTO goods(plu, descrip, price) \

VALUES (ABC012346678300', '0S/2 Warp Connect 3.0 with Win0S2', 7850.00y
INSERT INTO goods(plu, descrip, price) \

VALUES (ABC012345678901", 'DB%/2 2.1.0 Set'\./er', 55700.00)
INSERT INTO goods({plu; descrip, price) \

VALUES (ABC012348678302', 'DB2 Client Application Enabler for Windows 2.1.0', 1260.00)
INSERT INTO goodsiplu, descrip, price) \

VALUES ('ABC012345678903", VisualAge 2.0 for 0S/2', 11500.00)
INSERT INTO goods(plu, descrip, price) \

VALUES ('ABC012345678904', VisualAge 2.0 for Windows', 11000.00)

INSERT INTO saller(sid, descrip) \
VALUES ('S0001', ‘Bill Clinton')

INSERT INTO seller(sid, descrip) \
VALUES ('S0002', 'John Mager)

INSERT INTO seller(sid, descrip) \
VALUES ('S0003', 'Boris Yelsin)

INSERT INTO seller(sid, descrip) \

VALUES ('S0004', 'Ko Jong Tong)

INSERT INTO pos{posid, descrip) \
VALUES ('PO001', 'POS of the Alpha shop)
INSERT INTO posfposid, descrip) ~ \

VALUES ('P0002', 'POS of the Beta shop)
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INSERT INTO pos{posid, descrip) \
VALUES ('PO003’, 'POS of the Gamma shop)
INSERT INTO posf{posid, descrip) \

VALUES ('PO004’, 'POS of the Delta shop)



FRMMAIN.FRM
ODBCOR_G.BI
ODBCOR_M.BI ~
ODBEXT_G.BI
ODBEXT_M.BI
VBODBC.BAS
MY_G_VAR.BAS
FRMABOUT.FRM
ProjWinSize=74,649,262,203
ProjWinShow=0
lconForm="frmMain"
Title="ADEK's Project’

ExeName="ADEK.EXE"

Fauttu ADEK MAK
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VERSION 2.00

Begin Form frmAbout

AutoRedraw = -1 Tre
BorderStyle = 1 ‘Fixed Single
Caption = ‘Abesut’

ClientHeight = 1920

ClientLeft = 2686
«ClientTop = 2416
ClientWidth = 4695

ClipControls = O 'False

ControlBax = O 'Falss
Height = 2326

Left = 2896
LinkTopic = 'Form1"
Ma3<Button = 0 ‘'False
MinButton = O ‘False
ScaleHeight = 1920
ScaleWidth = 4686
Top = 2070
Width = 48156

Begin PictureBox Picturel
AutoRedraw = -1 'True
Height = 1216

Left = 120

3oty FRMABOUT.FRM
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Picture - = FRI\MBOUT.FRX:GXX)

ScaleHeight = 1185

ScalsWidth = 1185

Tabindex = 2

Top = 120

Width = *1215
End

Begin CommandButton OKButton

Caption = "&OK
Height = 496
Left = 3360
Tabindex =0
Top = 1320
Width = 1218

End

Begin Labe! Label1

Caption = ‘ADEK's Project for Client/Setver architecture implementation using DB2/2

FontBold = -1 Tue
Fontitalic = 0 ‘Faise
FontName = ‘Arial"
FontSize = 12
FontStrikethry = ¢ 'False
FontUnderline = o ‘'False
Height = 1096

Left = 15660
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Tabindex = 1
Top = 120
Width = 3016
End
End
" Active the frmAbout form ;

Sub Form_Activate (

' Centerized form

Call CenterWindowdfrmMain, frmAbout)

End Sub

' Click the OKButton buttc‘m

Sub OKButton_Click 0

' Hide the frmAbout form

frmAbout. Hide

End Sub
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VERSION 2.00

Begin Form frmMain

AutoRedraw =

BorderStyle

Caption

ClientHeight

ClientLeft =

ClientTop
ClientWidth =
ControlBax =
Height =

Left =

LinkTopic

3 'Fixed Double

-1 True

“Client”

3960

1965

ScaleHeight =

ScaleWidth =

Top =

Width

1186

6120
L]

Begin Frame framResult

+Caption
Height
Left
Tabindex
Top

Width

I

"Result”

866

120

11

1200

4455

Fautla FRMMAIN.FRM



Begin TextBax ResultBax
BorderStyle = O 'None
Enabled = 0 ‘False
Height = 495
Lsft = 120

MultiLine = -1 True

Tablndex = 12
Top = 240
Width = 4216
End
End

Begin Frame framStatus

Caption = ‘Status’
Height = 1696
Left = 120
Tabindex = 9

Top = 2160
Width = 44556

Begin TextBax StatusBax

BorderStyle = O 'None
Enabled = 0 ‘False
Height = 1336
Left = 120
MuftiLine = -1 True

Tabindex = 10

4
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TabStop

Top

Width
End

End

= 0 'False

240

4216

Begin CommandBu-t.ton AboutButton

Caption
Height

Left

Top
Width

End

Begin CommandButton DataOKbutton

Caption
Height
Left
Tablndex
Top
Width

End

*About’

496

120

1216

*&OK”

376

2880

1676

Begin TextBax UNITinput

Height
Left

Tabindex

376

1680
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Tag = “Unit

Top = 720
Width = 1095
End

Begin TextBax PLUinput
Height = 376
Left = 1680
Tabindex =0 .
Tag = ‘PLU
Top = 240
Width = 2775

End

Begin CommandButton DisconnectButton

Caption = ‘"&Disconnect’
Height = 495
Left = 4680
Tabindex = 4
Top =1 ‘8(1)
Width = 1216
End

Begin CommandButton ConnectButton

Caption = ‘"&Connect’
Height = 495
Left = 4680
Tabindex = 3



Top = 1200
Width = 1216
End

Begin CommandButton ExitButton

Caption = "BEdxit’
Height = -496
Left = 4630
Tablindex =56 ’
Top = 3360
Width = 1216

End

Begin Shape ConnectStatus

BackStyle = 1 'Opaque
BorderColor = &HOOO00000%
FillColor = &HOOOO00OFF&
FillStyle = 0 'Solid
Height = 736
Left = 240
Top = 240
Width = 616

End

Begin Label Label2
Caption = ‘UNIT
Height = 37

Left 1080



Tabindex = 8
Top = 720
Width = 495
End
Begin Label Labell
Caption = 'PLU
Height = 376
Left = 1080 ‘
Tablindex = 7
Top = 240
Width = 496
End
End

' Click the AboutButton button

Sub AboutButton_Cllck 0

frmAbout.Show 1 * Show the frmAbout form in Modal mode

End Sub

' Connect to Database Sewver using ODBC APl



Sub Connect_DB 0

’ Return Code

Dim rc As Integer

' Change pointer to HourGlass
frmMain.MousePointer = 11
rc = ODBC_Connect{{frmMain.hWnd), gszDSN, gszSelieriD, gszPassword)

' Back to norma! pointer

frmMain.MousePointer =0

If (rc = True) Then

* Connect successfully

* ##% MsgBax “Connection successful’, MB_lconinformation, *Connection Status’
' Display status

StatusBax.Text = "Connected’

* Sat connect indicator to green color

ConnectStatus.FillColor = &HFFO0&

' Toggle off Connect and on Disconnect button

ConnectButton.Enabled = False

DisconnectButton.Enabled = True

Else
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' Connect fail

Beep
' =% MsgBox "Connection failure’, MB_lconStop, “Connection Status®
StatusBox.Text = *Connect fail*

End If

End Sub

* Click the ConnectButton button
Sub ConnectButton_Click 0 -~
If (gConnect.fConnected = True) Then
* Already oonnected
Beep
' #%* MsgBax "Already connected to database server’, MB_lconExclamation, ‘Warmning"
StatusBax.Text = "Already connected"

Else

' Not yet connected then try connect to database server



Call Connect_DB

End K

End Sub

-

' Click the DataOKButton button

Sub DataOKbutton_Click 0

' Send SQL insert command to server

' Temperary string

Dim szTemp As String

' Generate SQL insert statement

szTemp = "INSERT INTO selling(plu, sid, posid, time, unit) * + * VALUES ("
szlemp = sziemp + ™ + UCase$(PLUinputTexth + *,°

szTemp = szTemp + ™" + UCaseS$(gszSellerlDd + ™,

szTemp = szTemp + " + UCaseS(gszPosiD) + *,*

szTemp = s2Temp + ° + Format${Now, Yyyy-mmdd-hh.mm.ss.000000) + *, *
sZTemp = szTemp + Unitinput.Text

sZTemp = szTemp + *)'

* Display status



StatusBox.Text = "SQL Statement : * + szTemp

' Change pointartc; HourGlass
frmMain.MousePointer = 11
rc = ODBC_Execute(szTemp)

‘ Back to normal pohter

frmMain.MousePointer =0

if (rc = True) Then
' w## MsgBox ‘Insert data OK', MB_lconinformation, ‘Insert Status”
StatusBax.Text = “Insert data OK*

Elss
Beep
* w## MsgBox ‘Insert fail', MB_lconStop, ‘Insert Status”
StatusBax.Text = “Insert data fail’

End If

End Sub R

* Disconnect from Database Server using ODBC AP

Sub Disconnect_DB 0

if (gConnéct.fConnected = True) Then



' Change 'pointer to HourGlass
frmMain.MousePointer = 11
rc = ODBC_Disconnect(

' Back to normal pointer

frmMain.MousePointer =0
If (rc = True) Then

* Disconnect successfully

' e MsgBax ‘Disconnection successful’, MB_lconinformation, "Disconnection Status
' Display status

StatusBax.Text = "Disconnected”

' Reset connect indicator to red color

ConnectStatus.FillColor = &HFF&

' Toggle on Connect and off Disconnect button

ConnectButton.Enabled = True

DisoonnectBut.ton.Enabled = False

Else

' Disconnect fail
Beep
' *#* MsgBox "Disconnection failure’, MB_lconStop, “Disconnect Status”

StatusBox.Text = "Disconnect fail®
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End K

End If

End Sub

' Click the DisconnectButton button

Sub DisconnectButton_Click 0

Call Disconnect_DB ' Try disconnect database server

End Sub

" Click the ExitButton button

Sub ExitButton_Click 0

If (MsgBax('Do you want to exit this program now ?*, MB_YesNo + MB_lconQuestion, *Exit) = IDYes)

Then

* Signal "unload” to the frmMain form



Unload frmMain

End if

End Sub

' Load the frmMain form

Sub Form_Load (

‘ Load the frmAbout form

Load frmAbout

' Assume not yet connect
gConnect.fConnected = False
ConnectButton.Enabled = True

DisconnectButton.Engbled = False

*wwwer Dummy setting up *****
gszDSN = “TBPRJ*

gszSellerlD = "ADEK"

gszPosiD = "PO001T"

gszPassword ="

U 2111 Dummy wtﬁng up 303 o2



‘ Connect Database

Call Connect_DB

* Setting up some ODBC parameter
gExecute.lRowsetS‘Tze =15

gBxecute.ICursor = SQL_CURSOR_FORWARD_ONLY
gExecute.IConcur = SOL_CONCUR_READ_ONLY

gExecute.IMaxRows =0

End Sub

' Unload the frmMain form

Sub Form_Unioad (Cancel As Integer)

* Disconnect databas§ server

Call Disconnect_DB

! Unload the frmAbout form

Unload frmAbout

End Sub



' Get into PLUinput bax

Sub PLUinput_GotFocus

' Remove old item -

PLUinputText =™

End Sub

' Get into UNITinput bax

Sub UNITinput_GotFocus (

' Remove old item

Unitinput Text =™

End Sub



Fauftn MY_G_VARBAS
* Data Source Name (use for ODBC connection)
Global gszDSN As String
* Seller ID (as UserlD when login to setven
Global gszSelleriD As String
' POS D -
Global gszPosID As String

' Password

Global gszPassword As String
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