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Project Specification Appendix A

University of Souther n Queensland
Faculty of Engineering and Surveying

ENG 4111/2 Research Project
Project Specification

For: Faculty of Engineering and Surveying

Topic: A monitoring, analysis and reporting system for health data captured during
exercise

Supervisor: Dr Selvan Pather

Background: Over the years many efforts have being contributed to aid the aged
population, but improvements in this area seem not to benefit much. This group of
peoples has to raise awareness of the health of oneself. The project objective isto develop
device to monitor health indictors.

The Cardiovascular system in our body is agood indicator of the health. The
cardiovascular system consists of the heart, the blood and the blood vessels. The
measurement of the heart rate and blood pressure will be indicators of well being of
health.

Program: Issue: 1 (28 March 2005)

1. Define the objective and tasks of the project.

2. Statethe Requirement, Restriction and Resources of Project.

3. Research the critical parameters, measuring device type and current devicesin the
market.

4. Investigate the interface of each device. (The storage system of device and the
interface to computer)

5. Create ideas several possible system and selection of the most suitable system

6. Develop and test the interface and software between the device and the computer

Astime permits.
7. Evaluate the Design and minor improvement to the system
8. Incorporate other devicesto the system

Specification drafted by Dr Selvan Pather (Supervisor)
Andy Law Boon Lee
D10349257
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Appendix B

Recorded Readings

B1 1% Reading

1% reading

Each 2 Duty

1 reading from the input of the LCD

1

pins

10
10
11
11
12
12
13
13
14
14
15
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32

33
34
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Recorded Readings

B2 2" Reading

2" reading

Each 2 Duty

2" reading from the input of the LCD

Pins

10
10
11
12
12
13
14
14
15
15
16
17
18
19
20
2]

22
23
24
25
26
27|
28
29
30
31

32

33
34
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Recorded Readings

B3 3% Reading

3 reading

Each 2 Duty

20

3“ reading from the input of the LCD

Pins

10
10
11
11
12
12
13
13
14
14
15
15
16
17
18
19
20
2]

22
23
24
25
26
27|
28
29
30
31

32

33
34
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Recorded Readings

B4 4" Reading

4™ reading

Each 2 Duty

4" reading from the input of the LCD

Pins

10
11
12
13
14
15
16
17
18
19
20
2]

22
23
24
25
26
27|
28
29
30
31

32

33
34
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Recorded Readings Appendix B
B5 Thedisplay on the LCD of thereadings
1% reading 2" reading
SYS 134 SYS 144
DIA 87 DIA 84
PULSE 60 PULSE 59
Date 8/15 Date 8/15
Time 3:20 Time 3:19
PM/AM PM PM/AM PM
Memory Symbol Yes Memory Symbol Yes
Average Symbol No Average Symbol No
Movement Symbol No Movement Symbol No
Battery Low Symbol No Battery Low Symbol No
Irregular Heart Beat Symbol No Irregular Heart Beat Symbol No
Deflation Symbol No Deflation Symbol No
3" reading 4" reading

SYS 176 SYS 140
DIA 75 DIA 85
PULSE 124 PULSE 59
Date 8/8 Date

Time 5:22 Time

PM/AM PM PM/AM

Memory Symbol Yes Memory Symbol Yes
Average Symbol No Average Symbol Yes
Movement Symbol No Movement Symbol No
Battery Low Symbol No Battery Low Symbol No
Irregular Heart Beat Symbol Yes Irregular Heart Beat Symbol No
Deflation Symbol No Deflation Symbol No

Display on LCD of the 4 readings
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Circuit Diagram Appendix C
T 1 t
1pF 1~ 16
] ) Vee ~CwF
1HF 1 Cl+ V+ 2
T 3| c1-
| 4| co+ V-| 6
5| c2-
WE 7 11| T1in  Tlout| 14 lJ/—luF
‘ 10| T2in  T2out| 7
12 | Rlot R1lin|-13
9| R2out R2inl-8
GND
l 15
GND'
RS-232 CIRCUIT
Date: 20\ 10\ 2005
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Section A-A
I Rl ! R R3 R4
o | 7805 ; ;
Supply : :
from |  TTTTTTToT
batteries
GND 3V 1.8V 0.6V
Circuitry of power supply
Section A-A _ _ .
Resistor Trimpot Resistor
100kQ 50kQ 100kQ
Co

Circuitry of R1, R2, R3and R4

POWER SUPPLY CIRCUIT

Date: 20\ 10\ 2005

105



Circuit Diagram Appendix C

@

Col

Co>—+
S Op-amp 1
g R
g Co2

) 0
Signa
£ = o2
g GND ? Op-amp 2 P
= 3 )
S
g
% L | Co3
= Lo—+
o Olp3
= Op-amp 3
ov

SIGNAL PROCESSING CIRCUIT

Date: 20\ 10\ 2005
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Circuit Diagram Appendix C
Olp from | Constant
lse 2
Op-amp Pull up 10 puise
resistors 11 | Do ps
:l:l 12 | D1
 — 13 | D2 74HC165
— 14 | D3
— 3 D4
— 4 D5
— 5 D6
6 D7 Q7.9 ,
—|:|—1 PL Q7H7 Microcontroller
CP CE
Constant 2 15
puse  >———

74HC165 CIRCUIT

Date: 20\ 10\ 2005
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Appendix C

16PIC628A

Gnd M

Tx%
Rx [ O>——

18
17
16
15
14
13
12
11
10

O©CoO~NOOOUOTA WNPE

VDD_<:|5V

% o/p op-amp 1
—G -
RBA4 o/p op-amp 2

——— | o/pop-amp 3

MICROCONTROLLER CIRCUIT

Date: 20\ 10\ 2005
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MPLAB Code

Appendix D

title "PIC16F628 counting program”

list p=16f628,f=inhx32
#include <p16f628.inc>

: This “header file” contains all

; the PIC16F628 special function
; register names and addresses.

D.1 Definethevariable

count equ 0x20
temp equ 0x21
MAX equ 0x22
dcount equ 0x23

org 00h

goto Start
org 04h

goto Interrupt
org 1Ch

D.2 Initialize the program

Start

BCF STATUS, RP1
BCF STATUS, RPO
movIw 0x00

movwf PORTA
movwf PORTB
MOVLW 0x07
MOVWF CMCON

BCF STATUS, RP1
BSF STATUS, RPO
movIw 0x00

movwf TRISA
movlw OxFF
movwf TRISB
moviw 0x88

movwf INTCON

moviw 0x24
movwf TXSTA
movlw 25
movwf SPBRG

BCF STATUS, RP1

;reset vector

;interrupt vector

:Select BankO
;Clear W register
:.clear PORTA
:.clear PORTB

;Turn comparators off and

;enable pins for 1/0

; Select Bank1
;Clear W register

;config PORTA as outputs
;config PORTB as inputs

;turn on PORTB change interrupt

:BRGH =1
s turnon USART TX
:BCF STATUS, RP1

; X with INT RC4MHz + BRGH =1
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BCF STATUS, RPO
moviw 0x80
movwf RCSTA

D.3 Initializethe variable

Init
BCF STATUS, RP1
BCF STATUS, RPO
clrf count
clrf temp
clrf MAX

IncCount
moviw 0x18
movwf MAX
movwf count

D.4 Counter

IntCount1

movfw MAX
subwf count
decfsz count,0
goto getdata
movfw MAX
movwf count
goto IntCountl
goto waitnext

moviw PORTB
goto IntCount1

D.5 Data processing

getdata

moviw PORTB
movwf temp

rif temp,0
movfw temp
andiw 0xe0
movwf temp
decfsz MAX,1
goto IntCountl
goto waitnext

: Select BankO

:turnon USART + RX

:Select BankO
:clr count
;clr temp

;00011000 3 x 8 = 24 set

;decrement MAX by 1 if =0 nextset if =1 getdata

;Ioop

;buffer

;right shift 1 bit

;move to working register

;11100000 to remove other 5 bit

;move to store

;decrement MAX by 1 if =0 nextset if =1 getdata
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Appendix D

waitnext

moviw PORTB
btfss PORTB,0
goto waitnext

goto IncCount ;loop

D.6 Recelve data

Interrupt

delay

NOP
NOP
NOP
NOP
NOP
NOP
NOP

movfw PORTB
movwf temp

rif temp,0
movfw temp
andlw Oxe0
movwf temp

movfw temp
movwf TXREG

bcf INTCON, RBIF
retfie

end

;read portb
;check for the next button(hardware)

‘buffer
;right shift 1 bit

;move to working register
;11100000 to remove other 5 bit

;move to sore

; clear PORTB change
; send byte on serial TX
; clear RBIF portb change flag

; return from interrupt

;end of assembly
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Visual Basic Code

Appendix E

E1 New User.vb

Public d ass frmmewuser
I nherits System W ndows. Forns. Form

Structure structUser
<VBFi xedString(25)> Dim FirstName As String
<VBFi xedString(25)> Dim Last Nane As String
<VBFi xedString(6)> Dim Sex As String
<VBFi xedString(20)> Dim AgeG oup As String
<VBFi xedString(35)> Dim Address As String
<VBFi xedString(20)> Di m Post Code As String
<VBFi xedString(20)> DmCity As String
<VBFi xedString(20)> Dim Country As String
<VBFi xedStri ng(20)> Di m HonePhone As String
<VBFi xedStri ng(20)> Di m Mobi | ePhone As String

End Structure

Structure userdata
<VBFi xedString(6)> Dimsys As String
<VBFi xedString(6)> DDmdia As String
<VBFi xedString(6)> Dimpul se As String
<VBFi xedString(10)> Dim datadate As String
<VBFi xedString(10)> Dimdatatine As String

End Structure

Structure userdatal
<VBFi xedString(6)> Dimsys As String
<VBFi xedString(6)> Dimdia As String
<VBFi xedString(6)> Dimpul se As String
<VBFi xedString(10)> Dim datadate As String
<VBFi xedString(10)> Dimdatatine As String

End Structure

D m sys1(7)
D m sys2(7)
D m sys3(7)
D mdial(7)
D mdi a2(7)
D m pul 1(7)
D m pul 2(7)
D m pul 3(7)

GEGEEEES

Dmarr(2, 32)

String
String
String
String
String
String
String
String

As String

Private Sub radfemral e_CheckedChanged(ByVal sender As System (bj ect,
ByVal e As System Event Args)
radmal e. Checked = Fal se
r adf emal e. Checked = True

End Sub

Private Sub radmal e_CheckedChanged(ByVal sender As System bject,
ByVal e As System Event Args)
radmal e. Checked = True
r adf emal e. Checked = Fal se

End Sub
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Private Sub btnnext dick(ByVal sender As System (bject,
System Event Args) Handl es bt nnext1l. dick
TabControl 1. Sel ect edTab = Part Confirm

Me. Text Box1l. Text = Me.txtfirstname. Text & " " &
Me. t xt fam | yname. Text
| f radmal e. Checked Then Me. Text Box2. Text = "Mal e"
| f radf emal e. Checked Then Me. Text Box2. Text = "Fenal e"

I f Me. cboagegroup. Sel ect edl ndex = 0 Then
Text Box8. Text = Me. cbhoagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 1 Then
Text Box8. Text = Me. cbhoagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 2 Then
Text Box8. Text = Me. choagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 3 Then
Text Box8. Text = Me. choagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 4 Then
Text Box8. Text = Me. cbhoagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 5 Then
Text Box8. Text = Me. cbhoagegroup. Text

El sel f Me. cboagegroup. Sel ect edl ndex = 6 Then
Text Box8. Text = Me. cbhoagegroup. Text

El se : TextBox8. Text = ""

Me. Text Box3. Text = Me. t xt addr ess. Text
Me. Text Box4. Text = Me. t xt post. Text
Me. Text Box5. Text = Me.txtcity. Text
Me. Text Box9. Text = Me.txtcountry. Text
Me. Text Box6. Text = Me. t xt hone. Text
Me. Text Box7. Text = Me.t xt hp. Text

End Sub

Private Sub btnexit_ dick(ByVal sender As System bject,
System Event Args) Handl es btnexit.dick
Me. Di spose()
End Sub

ByVal e As

ByvVal e As

Private Sub btnprevious_Cick(ByVal sender As System bject, ByVa

e As System Event Args) Handl es bt npreviousl. dick
TabControl 1. Sel ectedTab = Part Entry
End Sub

Private Sub btnnext2 Cick(ByVal sender As System bject,

As System Event Args) Handl es btnnext2.dick

TabControl 1. Sel ect edTab = Downl oad

D m PRec As New struct User

DmstrFileNane As String

strFileNane = "currentuser.txt"

Fil eQpen(1, strFileNane, QpenMde. Qutput)

PRec. Fi rst Name = txtfirstname. Text

PRec. Last Nanme = txtfam | yname. Text

PRec. Sex = Text Box2. Text

PRec. AgeG oup = Text Box8. Text

PRec. Addr ess = Text Box3. Text

PRec. Post Code = Text Box4. Text

PRec. Gty = Text Box5. Text
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PRec. Country = Text Box9. Text
PRec. HomePhone = Text Box6. Text
PRec. Mbbi | ePhone = Text Box7. Text
WitelLine(l, PRec.FirstNane)
Wi teLine(l, PRec.LastNane)
Wi teLine(l, PRec. Sex)
WitelLine(l, PRec.AgeG oup)
Wi teLine(l, PRec.Address)
WitelLine(l, PRec.Post Code)
WiteLine(l, PRec.City)
Wi teLine(l, PRec.Country)
WitelLine(l, PRec.HonePhone)
Wi teLine(l, PRec.MbilePhone)
Fil ed ose(1)
| oaddat a()

End Sub

Private Sub btnload dick(ByVal sender As System Cbject, ByVal e As
System Event Args) Handl es btnl oad. d i ck

D m PRec As New struct User
DimstrFileName As String
strFileNane = "currentuser.txt"
Fil eQpen(1, strFileNane, QpenMde. | nput)
PRec = New struct User
I nput (1, PRec. First Nane)
I nput (1, PRec. Last Nane)
I nput (1, PRec. Sex)
I nput (1, PRec. AgeG oup)
I nput (1, PRec. Address)
I nput (1, PRec. Post Code)
Input (1, PRec.City)
I nput (1, PRec. Country)
I nput (1, PRec. HonmePhone)
I nput (1, PRec. Mobi | ePhone)
Fil ed ose(1)
Text Box1. Text
Text Box2. Text
Text Box8. Text
Text Box3. Text
Text Box4. Text
Text Box5. Text
Text Box9. Text
Text Box6. Text
Text Box7. Text

End Sub

PRec. FirstNane & " " & PRec. Last Nane
PRec. Sex

PRec. AgeG oup

PRec. Addr ess

PRec. Post Code

PRec.City

PRec. Country

PRec. HomePhone

PRec. Mbbi | ePhone

Private Sub frmewuser Load(ByVal sender As System Cbject, ByVal e
As System Event Args) Handl es MyBase. Load
If System IO File.Exists("currentuser.txt") Then
D m PRec As New struct User
Fil eQpen(1, "currentuser.txt", COpenMbdde. | nput)
I nput (1, PRec. First Nane)
I nput (1, PRec. Last Nane)
I nput (1, PRec. Sex)
I nput (1, PRec. AgeG oup)
I nput (1, PRec. Address)
I nput (1, PRec. Post Code)
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Input (1, PRec.City)
I nput (1, PRec. Country)
I nput (1, PRec. HonePhone)
I nput (1, PRec. Mobi | ePhone)
Fil ed ose(1)
Text Box1. Text
Text Box2. Text
Text Box8. Text
Text Box3. Text
Text Box4. Text
Text Box5. Text
Text Box9. Text
Text Box6. Text PRec. HomePhone
Text Box7. Text = PRec. Mobi | ePhone
TabControl 1. Sel ect edTab = Downl oad
If System IO File. Exists("currentuserdata.txt") Then
| oadgr aph()
| oaddat a()

End | f

El se
TabControl 1. Sel ectedTab = Part Entry

End | f

PRec. FirstNane & " " & PRec. Last Nane
PRec. Sex

PRec. AgeG oup

PRec. Addr ess

PRec. Post Code

PRec. Gty

PRec. Country

End Sub

Private Sub btnprevious2 dick(ByVal sender As System (bject, ByVal
e As System Event Args) Handl es bt nprevious2. dick

TabControl 1. Sel ect edTab = Dat abi spl ay

End Sub

Private Sub btnnext3 dick(ByVal sender As System Object, Byval e
As System Event Args) Handl es btnnext 3. dick

TabControl 1. Sel ect edTab = G aph

End Sub

Private Sub btnloadgra dick(ByVal sender As System Cbject, Byval e
As System Event Args) Handl es btnl oadgral. dick

D mdtaFil eNane As String

Dmi As String

Dimlength As |nteger

dtaFil eNane = "currentuserdata.txt"

Fil eQpen(1, dtaFileNane, QpenMde. | nput)
Do Wiile Not EOF(1)

I nput (1, i)
If i ="" Then
El se
length = length + 1
End | f
Loop
Fil ed ose(1)

length = length / 5

Dimcurdata As New userdata

D m dtacount As I|nteger

D m dt anunber As | nteger

dt anunmber = length

D m arr Dat a(dt anunber, 2) As Obj ect
curdata = New userdat a
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dtaFi |l eName = "currentuserdata.txt”
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
arrbData(0, 1) = "Reading"
arrbata(0, 2) = "SYS"
For dtacount = 1 To dtanunber
I nput (1, curdata.sys)
I nput (1, curdata.dia)
I nput (1, curdata. pul se)
I nput (1, curdata. dat adat e)
I nput (1, curdata. datatine)

arrData(dtacount, 1) = "R' & dtacount
arr Dat a(dtacount, 2) = curdata.sys
Next
Fil ed ose(1)

MSChart 1. ChartData = arrData
Wth Me. MSChart 1. Pl ot
.SeriesCollection(l).DataPoints(-1).Brush.Fill Color. Set (0,

0, 0) 'Black
End Wth
End Sub

Private Sub btnloadgra2 Cick(ByVal sender As System (bject, ByVal

e As System Event Args) Handl es btnl oadgra2. dick

D mdtaFileNane As String

Dmi As String

Dimlength As |nteger

dtaFil eNane = "currentuserdata.txt"

Fil eQpen(1, dtaFileNane, QpenMde. | nput)

Do While Not EOF(1)

I nput (1, i)
If i ="" Then
El se
length = length + 1
End | f
Loop
Fil ed ose(1)

length = length / 5
Di m curdata As New userdata
D m dtacount As I|nteger
D m dt anunber As | nteger
dt anunmber = Il ength
D m arr Dat a(dt anunber, 2) As Obj ect
curdata = New userdata
dtaFil eNane = "currentuserdata.txt"
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
arrbData(0, 1) = "Reading"
arrData(0, 2) = "D A"
For dtacount = 1 To dtanunber
I nput (1, curdata.sys)
I nput (1, curdata.dia)
I nput (1, curdata. pul se)
I nput (1, curdata. dat adat e)
I nput (1, curdata. datatine)
arrData(dtacount, 1) = "R' & dtacount
arrDat a(dtacount, 2) = curdata.dia
Next
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Fil ed ose(1)
MsChart 1. Chart Data = arrData
Wth Me. MsChart 1. Pl ot
. SeriesCol |l ection(1).DataPoints(-1).Brush.Fill Col or. Set (0,
0, 255) 'Blue
End Wth
End Sub

Private Sub btnl oadgra3 Cick(ByVal sender As System (bject, ByVal

e As System Event Args) Handl es btnl oadgra3. dick

D mdtaFileNane As String

Dmi As String

Dimlength As |nteger

dtaFil eNane = "currentuserdata.txt"

Fil eQpen(1, dtaFileNane, QpenMde. | nput)

Do While Not EOF(1)

I nput (1, i)
If i ="" Then
El se
length = length + 1
End | f
Loop
Fil ed ose(1)

length = length / 5
Dimcurdata As New userdata
D m dtacount As | nteger
D m dt anunber As | nteger
dt anunmber = Il ength
D m arr Dat a(dt anunber, 2) As Obj ect
curdata = New userdata
dtaFil eNane = "currentuserdata.txt"
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
arrbata(0, 1) "Readi ng"
arrData(0, 2) " PULSE"
For dtacount = 1 To dtanunber

I nput (1, curdata.sys)

I nput (1, curdata.dia)

I nput (1, curdata. pul se)

I nput (1, curdata. dat adat e)

I nput (1, curdata. datatine)

arrData(dtacount, 1) = "R' & dtacount
arrDat a(dtacount, 2) = curdata. pul se
Next
Fil ed ose(1)

MsChart 1. Chart Data = arrData
Wth Me. MSChart 1. Pl ot
. SeriesCol |l ection(1). DataPoints(-1).Brush.Fill Col or. Set (0,
255, 0) 'Geen
End Wth
End Sub

Private Sub btnloadgrad4 Cick(ByVal sender As System (bject, ByVal
e As System Event Args) Handl es btnl oadgra4. dick
| oadgr aph()
End Sub
Private Sub | oadgraph()
D mdtaFil eNane As String
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Dmi As String

Dimlength As |nteger

dtaFil eNane = "currentuserdata.txt"

Fil eQpen(1, dtaFileNane, QpenMde. | nput)
Do Wiile Not EOF(1)

I nput (1, i)
If i ="" Then
El se
length = length + 1
End | f
Loop
Fil ed ose(1)

length = length / 5

Dimcurdata As New userdata

D m dtacount As I|nteger

D m dt anunber As | nteger

dt anunmber = | ength

D m arr Dat a(dt anunber, 4) As Obj ect
curdata = New userdata

dtaFil eNane = "currentuserdata.txt"

Fil eQpen(1, dtaFileNane, OpenMode. | nput)

arrbData(0, 1) = "Reading"
arrbata(0, 2) = "SYS"
arrData(0, 3) = "D A"
arrbata(0, 4) = "PULSE"

For dtacount = 1 To dtanunber
I nput (1, curdata.sys)
I nput (1, curdata.dia)
I nput (1, curdata. pul se)
I nput (1, curdata. dat adate)
I nput (1, curdata.datatine)
arr Dat a(dtacount, 1) "R' & dtacount
arr Dat a(dt acount, 2) cur dat a. sys
arr Dat a(dt acount, 3) curdata.dia
arr Dat a(dt acount, 4) curdat a. pul se
Next
Fil ed ose(1)
MsSChart 1. Chart Data = arrData

Wth MsChartl
. chart Type = MsChart 20Li b. Vt ChChart Type. Vt ChChart Type2dLi ne
. Legend. Locati on. Locati onType =
MBChar t 20Li b. Vt ChLocat i onType. Vt ChLocat i onTypeRi ght
. Legend. Location. Visible = True
End Wth
Wth Me. MsChart 1. Pl ot
. AXi s(MBChart 20Li b. Vt ChAxi sl d. Vt ChAxi sl dX) . Axi sTitle. Text =
" Readi ngs"

. Axi s(MSChart 20Li b. Vt ChAxi sl d. Vt ChAXxi sl dY). Axi sTitl e. Text
"l Hg”

. SeriesCol |l ection(1). DataPoints(-1).Brush.Fill Col or. Set (0,
0, 0) 'Black

. SeriesCol |l ection(2). DataPoints(-1).Brush.Fill Col or. Set (0,
0, 255) 'Blue

. SeriesColl ection(3).DataPoints(-1).Brush.Fill Color. Set (0,
255, 0) 'Geen

End Wth
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End Sub
Private Sub | oaddata()
If ListViewl.ltens. Count = Not hing Then
D mdtaFil eNane As String
Dmi As String
Dimlength As | nteger
dtaFil eNane = "currentuserdata.txt"
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
Do Wiile Not EOF(1)

I nput (1, i)
If i ="" Then
El se
length = length + 1
End | f
Loop
Fil ed ose(1)

length = length / 5
Di m curdata As New userdata
D m dtacount As I|nteger
D m dt anunber As | nteger
dt anunmber = | ength
curdata = New userdata
dtaFil eNane = "currentuserdata.txt"
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
For dtacount = 1 To dtanunber
I nput (1, curdata.sys)
I nput (1, curdata.dia)
I nput (1, curdata. pul se)
I nput (1, curdata. dat adat e)
I nput (1, curdata. datatine)
Li st Vi ewl. It ens. Add(dt acount - 1)
Li st Viewl. | tenms(dtacount - 1).Text = dtacount
Li st Vi ewl. | t ens(dt acount 1) . Subl t ems. Add( cur dat a. sys)
Li st Vi ewl. | t ens(dt acount 1) . Subl t ems. Add( cur dat a. di a)
Li st Vi ewl. | t ens(dtacount -
1) . Subl t ems. Add( cur dat a. pul se)
Li st Vi ewl. | t ens(dtacount -
1) . Subl t ens. Add( cur dat a. dat adat e)
Li st Vi ewl. | t ens(dtacount -
1) . Subl t ens. Add( cur dat a. dat at i ne)
cbonunberlist.|tens. Add(dtacount)
Next
Fil ed ose(1)
El se
End | f
End Sub

Private Sub btnnext4 dick(ByVal sender As System Object, ByVal e
As System Event Args) Handl es btnnext4.dick
TabControl 1. Sel ectedTab = Print
End Sub

Private Sub btnl oaddata Cick(ByVal sender As System (bject, ByVa
e As System Event Args) Handl es btnl oaddata. d i ck
| oaddat a()
End Sub
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Private Sub btnprevious3 dick(ByVal sender As System (bject, ByVal
e As System Event Args) Handl es bt nprevious3. dick
TabControl 1. Sel ect edTab = G aph
End Sub

Private Sub btnprevious4 dick(ByVal sender As System (bject, ByVal
e As System Event Args) Handl es bt nprevi ous4. dick
TabControl 1. Sel ect edTab = Part Confirm
End Sub

Private Sub btnnext5 dick(ByVal sender As System Object, Byval e
As System Event Args) Handl es btnnext5.dick
TabControl 1. Sel ect edTab = Dat abi spl ay
End Sub

Private Sub btndeldata dick(ByVal sender As System Cbject, Byval e
As System Event Args) Handl es bt ndel data. dick
Dimnsg As String
Dmtitle As String
Dmstyle As MsgBoxStyl e
Di m response As MsgBoxResul t
D m dtacount As I|nteger
Dmi As |nteger
Dimj As Integer
I f cbonunberlist. Sel ectedltem = Not hing Then
MsgBox(" Pl ease select a data to delete")
El se
nmsg = "Are you sure you want to renpve these data?"
style = MsgBoxStyl e. DefaultButton2 O _
MsgBoxStyle.Critical O MsgBoxStyl e. YesNo
title = "MsgBox Denonstration"” " Define title.
response = MsgBox(nsg, style, title)
I f response = MsgBoxResult.Yes Then
dtacount = cbhonunberli st. Sel ect edl ndex
Li st Vi ewl. | t ens. RenoveAt (dt acount)
j = ListViewl.tens. Count
For i = dtacount Toj - 1
ListViewl.ltems(i).Text = ListViewl.Itens(i).  Text -

Next
El se
End If
updat edat a()
End If

End Sub
Private Sub btneditdata Cick(ByVal sender As System (bject, ByVal
e As System Event Ar gs)

"Di m dtacount As |nteger
"Dimi As Integer
"Dimj As |nteger

"If cbonunberlist. Sel ectedltem = Nothing Then

MsgBox(" Pl ease select a data to edit")
"El se
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dt acount = cbonunberlist. Sel ect edl ndex
"ListViewl. | tenms(dtacount). Subltens. | sReadOnly = Fal se
"j = ListViewl.|tens. Count

"For i = dtacount To j - 1
"ListViewl.Itenms(i).Text = ListViewl.ltenms(i).Text - 1
" Next
" updat edat a()
"End If
End Sub

Private Sub updat edata()

DmstrFileNane As String

Dmi As |nteger

Dimj As Integer

strFileNane = "currentuserdata.txt"

Fil eQpen(1, strFileNane, QpenMde. Qutput)
j = ListViewl.Itens. Count

For i =0 Toj - 1
WiteLine(l, ListViewl.ltenms(i). Subltens(1). Text)
WiteLine(l, ListViewl.ltenms(i). Subltens(2). Text)
WiteLine(l, ListViewl.ltenms(i). Subltens(3). Text)
WiteLine(l, ListViewl.ltenms(i). Subltens(4). Text)
WiteLine(l, ListViewl.ltenms(i). Subltens(5). Text)
Next
Fil ed ose(1)
End Sub
Private Sub btndownl coad_C i ck(ByVal sender As System (bject, ByVal
e As System Event Args) Handl es bt ndownl oad. i ck
| oaddat ar aw()
sysfig()
sysnum()
diafig()
di anum()
pul fig()

pul numn()
End Sub

Private Sub | oaddataraw()
D mdtaFil eNane As String
Dmtenp As String
D m dtacount As Integer =1

Dmi As Integer =0
Dmj As Integer = 0
Dmk As Integer =0

Li st Boxtest.|tens. d ear ()
Li st Boxtest1l.Itens. C ear ()
Li st Boxtest2.Itens. C ear ()
dtaFi |l eNane = "currentuserdataraw. txt"
Fil eQpen(1, dtaFileNane, QpenMde. | nput)
For dtacount = 1 To 99

Input (1, tenp)

Sel ect Case (k)

Case O

arr(i, j) =tenp
Case 1

arr(i, j) =tenp
Case 2
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arr(i, j)
End Sel ect
i =j +1
If j = 33 Then
i =i +1
j =0
Elself i = 4 Then
Exit For
End | f
k =k +1
If k = 3 Then
k =0
End | f
Next
Fil ed ose(1)
End Sub
Private Sub sysfig()

= tenp

D m dtacount As I|nteger

For dtacount

Li st Boxtest.|tens. Add(arr (0, dtacount))
Li st Boxtest2.Itens. Add(arr(2, dtacount))

Next

m upi nal
m upi na2
m upi na3
m upi na4
m upi nbl
m upi nb2
m upi nb3
Di m upi nb4
Di m upi ncl
Di m upi nc2
i m upi nc3
m upi nc4
m upi nd1l
m upi nd2
m upi nd3
m upi nd4
m upi nel
m upi ne2
m upi ne3
m upi ne4

R G R GGG EGEGEEEEGE

D m | pi nal
Di m | pi na2
Di m | pi na3
D m | pi nad
Di m | pi nbl
Di m | pi nb2
Di m | pi nb3
Di m | pi nb4
Dim | pincl
Di m | pinc2

CEEEEEEEES

=0 To 32

I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger

I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
I nt eger
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Dim | pinc3 As | nteger
Dim | pincd As |nteger
Dim | pindl As | nteger
Dim | pind2 As | nteger
Dim | pi nd3 As | nteger
Dim | pind4 As | nteger
Dim | pinel As |nteger
Dim | pine2 As | nteger
Di m | pine3 As | nteger
Dim | pined As |nteger
Dmi As Integer = 3
Dmj As Integer = 4
Dmk As Integer =5
Dml As Integer = 6
Dmn As Integer =7
upinal = arr(0, i) /
upina2 = arr(0, i) /
upina3 = arr(0, i) /
upinad4 = arr(0, i) /
Ipinal = arr(2, i) /
I pina2 = arr(2, i) /
I pina3 = arr(2, i) /
I pinad = arr(2, i)
upi nbl = arr(0, j) /
upi nb2 = arr(0, j) /
upi nb3 = arr(0, j) /
upi nb4 = arr(0, j) /
[ pinbl = arr(2, j) /
[ pinb2 = arr(2, j) /
[ pinb3 = arr(2, j) /
I pinbd = arr(2, j)
upincl = arr(0, k) /
upinc2 = arr(0, k) /
upinc3 = arr(0, k) /
upinc4 = arr(0, k) /
I pincl = arr(2, k) /
I pinc2 = arr(2, k) /
I pinc3 = arr(2, k) /
I pincd = arr(2, k)
upindl = arr(0, 1) /
upind2 = arr(0, 1) /
upind3 = arr(0, 1) /
upind4 = arr(0, 1) /
I pindl = arr(2, I) /
I pind2 = arr(2, I) /
[ pind3 = arr(2, I) /
I pindd = arr(2, 1)
upinel = arr(0, n) /
upine2 = arr(0, n) /
upine3 = arr(0, n) /
upine4 = arr(0, n) /

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
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| pinel = arr(2, n) / 1000
| pine2 = arr(2, n) / 100
| pine3 = arr(2, n) / 10

| pined = arr(2, n)

"for pin 3 for third digit
If upinal = 1 And I pinal = 1 Then
Li st Boxtest1l.Itens. Add("1a")
sys1(0) =1
End | f
If upina2 = 0 O Ipina2 = 0 Then
Elself upina2 = 1 O upina2 = 11 And Ipina2 =1 O Ipina2 = 11
Then
Li st Boxtest1l.Itens. Add(" 1b")
sysl(1l) =1
End | f
O 0 Then
=11 O upina3 = 111 O upina3d =

I f upina3 =
na
=11 C} I pina3 = 111 O |pina3 = 101 Then

El sel f upina3 =
101 And Ipina3 =1 O |
sysl(2) =1
Li st Boxtest1l.Itens. Add("1c")
End | f

0 | pi na3
a3 1 O upi
pi na3

If upinad = 0 O Ipinad4 = 0 Then
Elself upina4d =1 O upina4d = 11 O upina4 = 111 O upinad =
101 O upina4 = 1001 O upinad4 = 1011 O upinad4 = 1111 O upinad4 = 1101
And Ipinad =1 O Ipina4d =11 O Ipinad = 111 O |pinad = 101 O |pinad
= 1001 O Ipina4d = 1011 O Ipinad4d = 1111 O Ipinad4 = 1101 Then
sys1(3) =1
Li st Boxtest1l.Itens. Add("1d")
End | f
"for pin 4 for third digit
If upinbl =1 And I pinbl = 1 Then
Li st Boxtest1l.Itens. Add("1le")
sysl(4) =1
End | f
If upinb2 = 0 O Ipinb2 = 0 Then
Elself upinb2 =1 O upinb2 = 11 And Ipinb2 =1 O Ipinb2 = 11
Then
Li st Boxtest1l.Itens. Add(" 1f")
sysl(5) =1
End | f
If upinb3 =0 O
El sel f upinb3 =
101 And Ipinb3 =1 O |
sysl(6) =1
Li st Boxtest1l.Itens. Add("1g")
End | f
If upinbd = 0 O [pinb4d = 0 Then
El self upinb4d =1 O upinb4 = 11 O upinb4 = 111 O upinb4d =
101 O upinb4 = 1001 O upinb4 = 1011 O upinb4 = 1111 O upinb4 = 1101
And Ipinb4d =1 O Ipinb4d =11 O Ipinb4d = 111 O |pinb4d = 101 O | pinb4d
= 1001 O Ipinb4 = 1011 O Ipinb4 = 1111 O |pinb4 = 1101 Then
sysl(7) =1
Li st Boxtest1l.Itens. Add("1h")
End I f

Then
=11 O upinb3 = 111 O upinb3 =

nb3
upi
= I pinb3 = 111 O | pinb3 = 101 Then

| pinb3 = 0
1O i nb3
pi nb3 11 O
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"for pin 5 for third digit
If upincl =1 And Ipincl = 1 Then
Li st Boxtest1l.Itens. Add("2a")
sys2(0) =1
End | f
If upinc2 = 0 O Ipinc2 = 0 Then
Elself upinc2 =1 O upinc2 =11 And Ipinc2 =1 O Ipinc2 = 11
Then
Li st Boxtest 1. Itens. Add("2b")
sys2(1) =1
End | f
If upinc3 =0
El sel f up|n c3
101 And Ipinc3 =1 O
sys2(2) =
Li st Boxtest1l.Itens. Add("2c")
End | f
If upincd = 0 O Ipincd = 0 Then
Elself upincd =1 O upincd = 11 O upincd = 111 O upincd =
101 O upincd = 1001 O upincd = 1011 O upincd = 1111 O upincd = 1101
And Ipincd =1 O Ipincd =11 O Ipincd = 111 O |pincd = 101 O |pinca
= 1001 O Ipincd = 1011 O Ipincd = 1111 O Ipincd = 1101 Then
sys2(3) =1
Li st Boxtest1l.Itens. Add("2d")
End | f
"for pin 6 for third digit
If upindl =1 And I pindl = 1 Then
Li st Boxtest1l.Itens. Add("2e")
sys2(4) =1
End | f
If upind2 = 0 O Ipind2 = 0 Then
Elself upind2 =1 O upind2 = 11 And Ipind2 =1 O Ipind2 = 11

11 O upinc3 = 111 O upinc3 =
I pinc3 = 111 O | pinc3 = 101 Then

Ll ||

Then
Li st Boxtest1l.Itens. Add("2f")
sys2(5) =1
End | f
If upind3 =0 O Ipind3 = 0 Then
El sel f uplnd =1 O upind3 =11 O upind3 = 111 O upind3 =
101 And Ipind3 =1 O Ipind3d =11 O Ipind3 = 111 O |pind3 = 101 Then
sys2(6) =1
LlstBoxtestl Items. Add("2g")
End | f
If upindd = 0 O Ipind4 = 0 Then
Elself upindd =1 O upind4 = 11 O upind4 = 111 O upindd =
101 O upind4 = 1001 O wupind4 = 1011 O upind4 = 1111 O upind4 = 1101
And Ipindd =1 O Ipindd =11 O |pindd = 111 O |pind4d = 101 O | pind4d
= 1001 O Ipind4d = 1011 O Ipind4 = 1111 O |pind4 = 1101 Then
sys2(7) =1
Li st Boxtest1l.Itens. Add("2h")
End I f
"for pin 7 for third digit
If upinel =1 And I pinel = 1 Then
Li st Boxtest1l.Itens. Add("3a")
sys3(0) =1
End I f
If upine2 = 0 O Ipine2 = 0 Then
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Elself upine2 =1 O upine2 = 11 And Ipine2 =1 O Ipine2 = 11
Then
Li st Boxtest1l.Itens. Add("3b")
sys3(1) =1
End | f

If upine3 = 0 O Ipine
El self upine3 =1 O upi
101 And Ipine3 =1 O |pine3 =
sys3(2) =1
Li st Boxtest1l.Itens. Add("3c")
End | f

11 O upine3 = 111 O upine3d =
I pine3 = 111 O | pine3 = 101 Then

If upined = 0 O Ipined = 0 Then
Elself upined =1 O upined = 11 O upined = 111 O upined =
101 O upined4 = 1001 O upined4d = 1011 O upined = 1111 O upined4 = 1101
And Ipined =1 O Ipined =11 O Ipined = 111 O |pined = 101 O | pined
= 1001 O Ipined = 1011 O Ipined = 1111 O Ipined = 1101 Then
sys3(3) =1
Li st Boxtest1l.|tens. Add("3d")
End | f
End Sub

Private Sub sysnum()
Dimcurrdata As New userdatal
currdata.sys =0
"for pin 3 and 4 for third digit
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 1 And sys1(3) =0
And sysl1(4) = 1 And sys1(5) = 0 And sys1(6) = 1 And sysl(7) = 1 Then
"0

currdata.sys = currdata.sys + 0
End | f
If sys1(0) = 0 And sys1(1l) =1 And sys1(2) = 1 And sysl(3) =0
And sysl1(4) = 0 And sys1(5) = 0 And sys1(6) = 0 And sysl(7) = 0 Then
"1

currdata.sys = currdata.sys + 1
End | f
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 0 And sys1(3) =0
And sysl1(4) = 0 And sys1(5) = 1 And sys1(6) = 1 And sysl(7) = 1 Then
‘2

currdata.sys = currdata.sys + 2
End | f
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 1 And sys1(3) =0
And sysl1(4) = 0 And sys1(5) = 1 And sys1(6) = 0 And sysl(7) = 1 Then
'3

currdata.sys = currdata.sys + 3
End | f
If sys1(0) = 0 And sys1(1l) = 1 And sys1(2) = 1 And sysl(3) =0
And sysl1(4) = 1 And sys1(5) = 1 And sys1(6) = 0 And sysl(7) = 0 Then
"4

currdata.sys = currdata.sys + 4
End | f
If sys1(0) = 1 And sys1(1l) = 0 And sys1(2) = 1 And sysl(3) =0
And sysl1(4) = 1 And sys1(5) = 1 And sys1(6) = 0 And sysl(7) = 1 Then
"5
currdata.sys = currdata.sys + 5
End | f
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If sys1(0) = 1 And sys1(1l) = 0 And sys1(2) = 1 And sys1(3) =0
And sys1(4) = 1 And sys1(5) = 1 And sys1(6) = 1 And sys1(7) = 1 Then
'6

currdata.sys = currdata.sys + 6
End | f
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 1 And sys1(3) =0
And sysl1(4) = 0 And sys1(5) = 0 And sys1(6) = 0 And sysl(7) = 0 Then
"7

currdata.sys = currdata.sys + 7
End | f
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 1 And sys1(3) =0
And sys1(4) = 1 And sys1(5) = 1 And sys1(6) = 1 And sys1(7) = 1 Then
'8

currdata.sys = currdata.sys + 8
End | f
If sys1(0) = 1 And sys1(1l) = 1 And sys1(2) = 1 And sys1(3) =0
And sysl1(4) = 1 And sys1(5) = 1 And sys1(6) = 0 And sysl(7) = 1 Then
‘9

currdata.sys = currdata.sys + 9
End | f

"for pin 5 and 6 for second digit
If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 0 And sys2(6) = 1 And sys2(7) = 1 Then
‘0

currdata.sys = currdata.sys + 0
End | f
If sys2(0) = 0 And sys2(1) =1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 0 And sys2(5) = 0 And sys2(6) = 0 And sys2(7) = 0 Then
"1

currdata.sys = currdata.sys + 10
End | f
If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 0 And sys2(3) =0
And sys2(4) = 0 And sys2(5) = 1 And sys2(6) = 1 And sys2(7) = 1 Then
‘2

currdata.sys = currdata.sys + 20
End | f
If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 0 And sys2(5) = 1 And sys2(6) = 0 And sys2(7) = 1 Then
'3

currdata.sys = currdata.sys + 30
End | f
If sys2(0) = 0 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 1 And sys2(6) = 0 And sys2(7) = 0 Then
"4

currdata.sys = currdata.sys + 40
End | f
If sys2(0) = 1 And sys2(1) = 0 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 1 And sys2(6) = 0 And sys2(7) = 1 Then
"5

currdata.sys = currdata.sys + 50
End | f
If sys2(0) = 1 And sys2(1) = 0 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 1 And sys2(6) = 1 And sys2(7) = 1 Then
"6

currdata.sys = currdata.sys + 60
End | f
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If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 0 And sys2(5) = 0 And sys2(6) = 0 And sys2(7) = 0 Then
"7

currdata.sys = currdata.sys + 70
End | f
If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 1 And sys2(6) = 1 And sys2(7) = 1 Then
'8

currdata.sys = currdata.sys + 80
End | f
If sys2(0) = 1 And sys2(1) = 1 And sys2(2) = 1 And sys2(3) =0
And sys2(4) = 1 And sys2(5) = 1 And sys2(6) = 0 And sys2(7) = 1 Then
‘9

currdata.sys = currdata.sys + 90
End | f

"for pin 7 for first digit
If sys3(1) = 1 And sys3(2) = 1 Then
"1

currdata.sys = currdata.sys + 100
End | f

Li st Boxtest 1. Itens. Add(currdata. sys)
End Sub

Private Sub diafig()

Di m upi nal As | nteger
Di m upi na2 As | nteger
Di m upi na3 As | nteger
Di m upi na4 As | nteger
Di m upi nb1l As | nteger
Di m upi nb2 As | nteger
Di m upi nb3 As | nt eger
Di m upi nb4 As | nteger
Di m upi ncl As | nteger
Di m upi nc2 As | nteger
Di m upi nc3 As | nteger
Di m upi nc4 As | nteger
Di m upi nd1 As | nteger
Di m upi nd2 As | nteger
Di m upi nd3 As | nteger
Di m upi nd4 As | nteger
Dim | pinal As |nteger
Dim | pina2 As | nteger
Dim | pi na3 As | nteger
Dim | pinad As |nteger
Dim | pinbl As | nteger
Di m | pi nb2 As | nteger
Di m | pi nb3 As | nteger
Di m | pi nb4 As | nteger
Dimlpincl As |nteger
Dim | pinc2 As |nteger
Dim | pinc3 As | nteger
Dim | pincd As |nteger
Dim | pindl As | nteger
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Dim | pind2 As | nteger
Di m | pi nd3 As | nteger
Dim | pind4 As |nteger

Dmi As Integer = 8

Dmj As Integer =9

Dmk As Integer = 10

Dml As Integer = 11

upinal = arr(0, i) / 10000000
upina2 = arr(0, i) / 1000000
upina3 = arr(0, i) / 100000
upina4 = arr(0, i) / 10000

I pinal = arr(2, i) / 1000

I pina2 = arr(2, i) / 100

I pina3 = arr(2, i) / 10

I pinad = arr(2, i)

upi nbl = arr(0, j) / 10000000
upi nb2 = arr(0, j) / 1000000
upi nb3 = arr (0, j) / 100000
upi nb4 = arr(0, j) / 10000

I pinbl = arr(2, j) / 1000

| pinb2 = arr(2, j) / 100

[ pinb3 = arr(2, j) / 10

I pinbd = arr(2, j)

upincl = arr(0, k) / 10000000
upinc2 = arr(0, k) / 1000000
upinc3 = arr(0, k) / 100000
upinc4 = arr(0, k) / 10000

I pincl = arr(2, k) / 1000

I pinc2 = arr(2, k) / 100

I pinc3 = arr(2, k) / 10

I pincd = arr(2, k)

upindl = arr(0, I) / 10000000
upi nd2 = arr(0, 1) / 1000000
upind3 = arr(0, ) / 100000
upind4 = arr(0, I) / 10000

I pindl = arr(2, I) / 1000

I pind2 = arr(2, 1) / 100

[ pind3 = arr(2, 1) / 10

I pindd = arr(2, 1)

"for pin 8 for third digit

If upinal = 1 And Ipinal = 1 Then
Li st Boxtest1l.Itens. Add("1a")
dial(0) =1

End I f

If upina2 = 0 O Ipina2 = 0 Then

Elself upina2 = 1 O upina2 = 11 And Ipina2 =1 O Ipina2 = 11

Then

Li st Boxtest1l.Itens. Add("1b")
dial(1l) =1

End I f
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If upina3 = 0 O Ipina3 = 0 Then
Elself upina3 =1 O upina3 = 11 O upina3 = 111 O upina3 =
101 And Ipina3 =1 O Ipina3 = 11 O Ipina3 = 111 O |pina3 = 101 Then
dial(2) =1
Li st Boxtest1l.Itens. Add("1c")

End | f

If upinad = 0 O Ipinad4 = 0 Then
Elself upina4d =1 O upina4d = 11 O upina4 = 111 O upinad =
101 O upina4 = 1001 O upinad4 = 1011 O upinad4 = 1111 O upinad4 = 1101
And Ipinad =1 O Ipina4d = 11 O Ipinad = 111 O |pinad = 101 O |pinad
= 1001 O Ipina4d = 1011 O Ipinad4d = 1111 O Ipinad = 1101 Then
dial(3) =1
Li st Boxtest1l.Itens. Add("1d")
End | f
"for pin 9 for third digit
If upinbl =1 And I pinbl = 1 Then
Li st Boxtest1l.Itens. Add(" 1le")
dial(4) =1
End | f
If upinb2 = 0 O Ipinb2 = 0 Then
Elself upinb2 =1 O upinb2 = 11 And Ipinb2 =1 O Ipinb2 = 11
Then
Li st Boxtest1l.Itens. Add(" 1f")
dial(b) =1
End | f
If upinb3 = 0 O | pinb3
El self upinb3 =1 O upi
101 And I pinb3 =1 O | pinb3
dial(6) =1
Li st Boxtest1l.Itens. Add("1g")
End | f
If upinbd = 0 O [pinb4d = 0 Then
El self upinb4d =1 O upinb4d = 11 O upinb4 = 111 O upinb4 =
101 O upinb4 = 1001 O upinb4 = 1011 O upinb4 = 1111 O upi nb4 = 1101
And Ipinb4d =1 O Ipinb4d =11 O Ipinb4d = 111 O |pinb4d = 101 O | pinb4d
= 1001 O Ipinb4 = 1011 O Ipinb4 = 1111 O |pinb4 = 1101 Then
dial(7) =1
Li st Boxtest1l.Itens. Add("1h")
End | f
"for pin 10 for third digit
If upincl =1 And Ipincl = 1 Then
Li st Boxtest1l.|tens. Add("2a")
dia2(0) =1
End | f
If upinc2 = 0 O Ipinc2 = 0 Then
Elself upinc2 =1 O upinc2 = 11 And Ipinc2 =1 O Ipinc2 = 11

Then
=11 O upinb3 = 111 O upinb3 =
| pinb3 = 111 O | pinb3 = 101 Then

I <

=0
i nb3
11 O

Then
Li st Boxtest1l.Itens. Add("2b")
dia2(1) =1
End | f
If upinc3 =0
El sel f up|n c3 =
101 And Ipinc3 =1 O |
dia2(2) =1
Li st Boxtest1l.Itens. Add("2c")

c
1 O upi
pinc3d =

11 O upinc3 = 111 O upinc3 =
I pinc3 = 111 O |pinc3 = 101 Then
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End | f
If upincd = 0 O Ipincd = 0 Then
Elself upincd =1 O upincd = 11 O upincd = 111 O upincd =
101 O upincd = 1001 O upincd = 1011 O upincd = 1111 O upincd = 1101
And Ipincd =1 O Ipincd =11 O Ipincd = 111 O |pincd = 101 O |pinca
= 1001 O Ipincd = 1011 O Ipincd = 1111 O Ipincd = 1101 Then
dia2(3) =1
Li st Boxtest1l.Itens. Add("2d")
End | f
"for pin 11 for third digit
If upindl = 1 And I pindl = 1 Then
Li st Boxtest1l.|tens. Add("2e")
dia2(4) =1
End | f
If upind2 = 0 O Ipind2 = 0 Then
Elself upind2 =1 O upind2 = 11 And Ipind2 =1 O Ipind2 = 11
Then
Li st Boxtest 1. Itens. Add("2f")
dia2(b5) =1
End | f
If upind3 = 0 O | pind3
El sel f upi nd3 = up
101 And Ipind3 =1 O |pind3 =
dia2(6) =1
Li st Boxtest1l.Itens. Add("2g")
End | f
If upindd = 0 O Ipind4 = 0 Then
Elself upindd =1 O upind4d = 11 O upind4 = 111 O upindd =
101 O upind4 = 1001 O upind4 = 1011 O upind4 = 1111 O upind4 = 1101
And Ipindd =1 O Ipindd =11 O |pindd = 111 O |pind4d = 101 O | pind4d
= 1001 O Ipind4d = 1011 O Ipind4 = 1111 O |pind4 = 1101 Then
dia2(7) =1
Li st Boxtest1l.Itens. Add("2h")
End | f

11 O upind3 = 111 O upi nd3 =
I pind3 = 111 O |pind3 = 101 Then

End Sub
Private Sub di anum()
Dim currdata As New userdatal
currdata.dia = 0
"for pin 3 and 4 for third digit
If dial(0) =1 And dial(l) =1 And dial(2) =1 And dial(3) =0
And dial(4) = 1 And dial(5) = 0 And dial(6) = 1 And dial(7) = 1 Then
"0

currdata.dia = currdata.dia + 0
End | f
If dial(0) = 0 And dial(l) =1 And dial(2) =1 And dial(3) =0
And dial(4) = 0 And dial(5) = 0 And dial(6) = 0 And dial(7) = 0 Then
"1

currdata.dia = currdata.dia + 1
End | f
If dial(0) =1 And dial(l) =1 And dial(2) = 0 And dial(3) =0
And dial(4) = 0 And dial(5) =1 And dial(6) = 1 And dial(7) = 1 Then
'2

currdata.dia = currdata.dia + 2
End | f
If dial(0) =1 And dial(l) =1 And dial(2) =1 And dial(3) =0
And dial(4) = 0 And dial(5) =1 And dial(6) = 0 And dial(7) = 1 Then

133



Visual Basic Code Appendix E

'3
currdata.dia = currdata.dia + 3
End | f
If dial(0) = 0 And dial(l) =1 And dial(2) =1 And dial(3) =0

And dial(4) = 1 And dial(5) = 1 And dial(6) = 0 And dial(7) = O Then
‘4

currdata.dia = currdata.dia + 4
End | f
If dial(0) =1 And dial(l) = 0 And dial(2) =1 And dial(3) =0

And dial(4) = 1 And dial(5) = 1 And dial(6) = 0 And dial(7) = 1 Then
'5

currdata.dia = currdata.dia + 5
End | f
If dial(0) =1 And dial(l) = 0 And dial(2) =1 And dial(3) =0

And dial(4) = 1 And dial(5) = 1 And dial(6) = 1 And dial(7) = 1 Then
'6

currdata.dia = currdata.dia + 6
End I f
If dial(0) =1 And dial(l) =1 And dial(2) =1 And dial(3) =0
al(4) = 0 And dial(5) = 0 And dial(6) = 0 And dial(7) = 0 Then
"7

And di

currdata.dia = currdata.dia + 7
End | f
If dial(0) =1 And dial(l) =1 And dial(2) =1 And dial(3) =0

And dial(4) = 1 And dial(5) = 1 And dial(6) = 1 And dial(7) = 1 Then
'8

currdata.dia = currdata.dia + 8
End | f
If dial(0) =1 And dial(l) =1 And dial(2) =1 And dial(3) =0

And dial(4) = 1 And dial(5) = 1 And dial(6) = 0 And dial(7) = 1 Then
'9

currdata.dia = currdata.dia + 9
End | f

"for pin 5 and 6 for second digit
If dia2(0) = 1 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0

And dia2(4) = 1 And dia2(5) = 0 And dia2(6) = 1 And dia2(7) = 1 Then
'0

currdata.dia = currdata.dia + 0
End | f
If dia2(0) = 0 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0

And dia2(4) = 0 And dia2(5) = 0 And dia2(6) = 0 And dia2(7) = O Then
"1

currdata.dia = currdata.dia + 10
End | f
If dia2(0) =1 And dia2(1) =1 And dia2(2) = 0 And dia2(3) =0

And dia2(4) = 0 And dia2(5) = 1 And dia2(6) = 1 And dia2(7) = 1 Then
‘2

currdata.dia = currdata.dia + 20
End | f
If dia2(0) =1 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0

And dia2(4) = 0 And dia2(5) = 1 And dia2(6) = 0 And dia2(7) = 1 Then
'3

currdata.dia = currdata.dia + 30
End | f
If dia2(0) = 0 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0

And dia2(4) = 1 And dia2(5) = 1 And dia2(6) = 0 And dia2(7) = 0 Then
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"4
currdata.dia = currdata.dia + 40
End | f
If dia2(0) =1 And dia2(1) = 0 And dia2(2) =1 And dia2(3) =0
And dia2(4) = 1 And dia2(5) = 1 And dia2(6) = 0 And dia2(7) = 1 Then
'S5

currdata.dia = currdata.dia + 50
End | f
If dia2(0) =1 And dia2(1) = 0 And dia2(2) = 1 And dia2(3) =0
And dia2(4) = 1 And dia2(5) = 1 And dia2(6) = 1 And dia2(7) = 1 Then
"6

currdata.dia = currdata.dia + 60
End | f
If dia2(0) =1 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0
And dia2(4) = 0 And dia2(5) = 0 And dia2(6) = 0 And dia2(7) = 0 Then
"7

currdata.dia = currdata.dia + 70
End I f
If dia2(0) =1 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0
And dia2(4) = 1 And dia2(5) = 1 And dia2(6) = 1 And dia2(7) = 1 Then
'8

currdata.dia = currdata.dia + 80
End | f
If dia2(0) =1 And dia2(1) =1 And dia2(2) =1 And dia2(3) =0
And dia2(4) =1 And dia2(5) = 1 And dia2(6) = 0 And dia2(7) = 1 Then
'9

currdata.dia = currdata.dia + 90
End | f

Li st Boxtest1l.Itens. Add(currdata. dia)
End Sub
Private Sub pul fig()

Di m upi nal As | nteger
Di m upi na2 As | nteger
Di m upi na3 As | nteger
Di m upi na4 As | nteger
Di m upi nbl As | nteger
Di m upi nb2 As | nt eger
Di m upi nb3 As | nt eger
Di m upi nb4 As | nteger
Di m upi ncl As | nteger
Di m upi nc2 As | nteger
Di m upi nc3 As | nteger
Di m upi nc4 As | nteger
Di m upi nd1 As | nteger
Di m upi nd2 As | nteger
Di m upi nd3 As | nteger
Di m upi nd4 As | nteger
Di m upi nel As | nteger
Di m upi ne2 As | nteger
Di m upi ne3 As | nteger
Di m upi ne4 As | nteger
Dim | pinal As |nteger
Dim | pina2 As | nteger
Dim | pina3 As | nteger
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Dim | pinad As |nteger
Dim | pinbl As | nteger
Di m | pi nb2 As | nteger
Di m | pi nb3 As | nteger
Di m | pi nb4 As | nteger
Dimlpincl As |nteger
Dim | pinc2 As | nteger
Dim | pinc3 As | nteger
Dim | pincd As |nteger
Dim | pindl As | nteger
Dim | pind2 As | nteger
Dim | pi nd3 As | nteger
Dim | pind4 As |nteger
Dim | pinel As |nteger
Dim | pine2 As | nteger
Di m | pi ne3 As | nteger
Dim | pine4 As |nteger
Dmi As Integer = 12
Dmj As Integer = 13
Dmk As Integer = 14
Dml As Integer = 15
Dmn As Integer = 16
upinal = arr (0, i) /
upina2 = arr(0, i) /
upina3 = arr(0, i) /
upinad4 = arr(0, i) /
Ipinal = arr(2, i) /
I pina2 = arr(2, i) /
I pina3 = arr(2, i) /
I pinad = arr(2, i)
upi nbl = arr(0, j) /
upi nb2 = arr(0, j) /
upi nb3 = arr(0, j) /
upi nb4 = arr(0, j) /
[ pinbl = arr(2, j) /
[ pinb2 = arr(2, j) /
[ pinb3 = arr(2, j) /
I pinbd = arr(2, j)
upincl = arr(0, k) /
upinc2 = arr(0, k) /
upinc3 = arr(0, k) /
upinc4 = arr(0, k) /
I pincl = arr(2, k) /
I pinc2 = arr(2, k) /
I pinc3 = arr(2, k) /
I pincd = arr(2, k)
upindl = arr(0, 1) /
upind2 = arr(0, 1) /
upind3 = arr(0, 1) /
upind4 = arr(0, 1) /
I pindl = arr(2, I) /
I pind2 = arr(2, I) /

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100

10

10000000
1000000
100000
10000
1000

100
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[ pind3 = arr(2, 1) / 10

I pindd = arr(2, 1)

upinel = arr(0, n) / 10000000
upine2 = arr(0, n) / 1000000
upine3 = arr(0, n) / 100000
upine4 = arr(0, n) / 10000

| pinel = arr(2, n) / 1000

| pine2 = arr(2, n) / 100

| pine3 = arr(2, n) / 10

| pined = arr(2, n)

"for pin 12 for third digit

If upinal = 1 And I pinal = 1 Then
Li st Boxtest1l.Itens. Add("1a")
pul 1(0) =1

End | f

If upina2 = 0 O Ipina2 = 0 Then

Elself upina2 =1 O upina2 = 11 And Ipina2 =1 O Ipina2 = 11

Then

Li st Boxtest1l.Itens. Add(" 1b")
pul 1(1) =1

End | f

I f upina3 =
El sel f upina3d =
101 And Ipina3 =1 O |
pul 1(2) =1
Li st Boxtest1l.Itens. Add("1c")
End | f

11 O upina3 = 111 O upina3 =

p I pina3 = 111 O |pina3 = 101 Then

If upinad = 0 O Ipinad4 = 0 Then
Elself upina4d =1 O upina4d = 11 O upina4 = 111 O upinad =
101 O upina4 = 1001 O upinad4 = 1011 O upinad = 1111 O upinad4 = 1101
And Ipinad =1 O Ipina4d =11 O Ipinad = 111 O |pinad = 101 O |pinad
= 1001 O Ipinad = 1011 O Ipinad4d = 1111 O Ipinad = 1101 Then
pul 1(3) =1
Li st Boxtest1l.Itens. Add("1d")
End | f
"for pin 13 for third digit
If upinbl =1 And I pinbl = 1 Then
Li st Boxtest1l.Itens. Add(" 1le")
pul 1(4) =1
End | f
If upinb2 = 0 O Ipinb2 = 0 Then
Elself upinb2 =1 O upinb2 = 11 And Ipinb2 =1 O Ipinb2 = 11
Then
Li st Boxtest1l.Itens. Add(" 1f")
pul 1(5) =1
End I f
If upinb3 =0 O |pi
Elself upinb3 =1 O
101 And Ipinb3 =1 O | pinb3
pul 1(6) =1
Li st Boxtest1l.Itens. Add("1g")
End I f
If upinbd = 0 O Ipinb4d = 0 Then

3 = 0 Then
pinb3 = 11 O upinb3 = 111 O upi nb3 =

nb
u
=11 O Ipinb3 = 111 O |pinb3 = 101 Then
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El self upinb4d =1 O upinb4d = 11 O upinb4 = 111 O upinb4d =
101 O upinb4 = 1001 O upinb4 = 1011 O upinb4 = 1111 O upinb4 = 1101
And Ipinb4d =1 O Ipinb4d =11 O Ipinb4d = 111 O |pinb4d = 101 O | pinb4d
= 1001 O Ipinb4 = 1011 O Ipinb4 = 1111 O |pinb4 = 1101 Then
pul 1(7) =1
Li st Boxtest1l.Itens. Add("1h")
End | f
"for pin 14 for third digit
If upincl =1 And I pincl = 1 Then
Li st Boxtest1l.|tens. Add("2a")
pul 2(0) =1
End | f
If upinc2 = 0 O Ipinc2 = 0 Then
Elself upinc2 =1 O upinc2 = 11 And Ipinc2 =1 O Ipinc2 = 11
Then
Li st Boxtest 1. Itens. Add("2b")
pul 2(1) =1
End | f
If upinc3 =0 | pi nc
El sel f upinc3 1 O upi
101 And Ipinc3 =1 O |pinc3 =
pul 2(2) =1
Li st Boxtest1l.Itens. Add("2c")
End | f
If upincd = 0 O Ipincd = 0 Then
Elself upincd =1 O upincd = 11 O upincd = 111 O upincd =
101 O upincd = 1001 O upincd = 1011 O upincd = 1111 O upincd = 1101
And Ipincd =1 O Ipincd =11 O Ipincd = 111 O |pincd = 101 O |pinca
= 1001 O Ipincd = 1011 O Ipincd = 1111 O Ipincd = 1101 Then
pul2(3) =1
Li st Boxtest1l.Itens. Add("2d")
End | f
"for pin 15 for third digit
If upindl =1 And I pindl = 1 Then
Li st Boxtest1l.|tens. Add("2e")
pul 2(4) =1
End | f
If upind2 = 0 O Ipind2 = 0 Then
Elself upind2 =1 O upind2 = 11 And Ipind2 =1 O Ipind2 = 11

O
= 11 O upinc3 = 111 O upinc3 =
I pinc3 = 111 O |pinc3 = 101 Then

Then
Li st Boxtest1l.Itens. Add("2f")
pul 2(5) =1
End | f
If upind3 = 0 O |pi
Elself upind3 =1 O
101 And Ipind3 =1 O | pind3
pul 2(6) =1
Li st Boxtest 1. Itens. Add("2g")
End | f
If upindd = 0 O Ipind4 = 0 Then
Elself upindd =1 O upind4d = 11 O upind4 = 111 O upindd =
101 O upind4 = 1001 O upind4 = 1011 O upind4 = 1111 O upind4 = 1101
And Ipindd =1 O Ipindd =11 O |pindd = 111 O |pind4d = 101 O | pind4d
= 1001 O Ipind4d = 1011 O Ipind4 = 1111 O |pind4 = 1101 Then
pul 2(7) =1
Li st Boxtest1l.Itens. Add("2h")
End I f

Then
=11 O upind3 = 111 O upind3 =
I pind3 = 111 O |pind3 = 101 Then

3
pi

nd3 =
upi n
=11

0
d3
O

138



Visual Basic Code Appendix E

"for pin 16 for third digit

If upinel =1 And I pinel = 1 Then
Li st Boxtest1l.Itens. Add("3a")
pul 3(0) =1

End | f

If upine2 = 0 O Ipine2 = 0 Then

Elself upine2 =1 O upine2 = 11 And Ipine2 =1 O Ipine2 = 11

Then

Li st Boxtest1l.Itens. Add("3b")
pul 3(1) =1

End | f

If upine3 =0 I pin
El sel f upine3 1O
101 And Ipine3 =1 O | pine3
pul 3(2) =1
Li st Boxtest1l.Itens. Add("3c")
End | f

O Then
= =11 O upined3 = 111 O upine3d =

| pine3 = 111 O | pine3 = 101 Then

3
pi

=0
ne3
11 O

([ =]

If upined = 0 O Ipined = 0 Then
Elself upined =1 O upine4d = 11 O upined = 111 O upined =
101 O upined4 = 1001 O upined4 = 1011 O upined = 1111 O upined4 = 1101
And Ipined =1 O Ipined =11 O Ipined = 111 O |pined = 101 O | pined
= 1001 O Ipined = 1011 O Ipined = 1111 O Ipined = 1101 Then
pul 3(3) =1
Li st Boxtest1l.Itens. Add("3d")
End | f
End Sub

Private Sub pul num()
Dimcurrdata As New userdatal
currdata. pulse = 0
"for pin 12 and 13 for third digit
If pul1(0) =1 And pul1(1) =1 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul 1(5) = 0 And pul1(6) = 1 And pul1(7) = 1 Then
"0

currdata. pul se = currdata. pulse + 0
End | f
If pul1(0) = 0 And pul1(1) = 1 And pul1(2) =1 And pul1(3) =0
And pul 1(4) = 0 And pul 1(5) = 0 And pul 1(6) = 0 And pul 1(7) = 0 Then
"1

currdata. pul se = currdata. pulse + 1
End | f
If pul1(0) =1 And pul1(1) =1 And pul1(2) = 0 And pul1(3) =0
And pul1(4) = 0 And pul 1(5) = 1 And pul1(6) = 1 And pul1(7) = 1 Then
‘2

currdata. pul se = currdata. pulse + 2
End | f
If pul1(0) =1 And pul1(1) =1 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 0 And pul 1(5) = 1 And pul1(6) = 0 And pul 1(7) = 1 Then
'3
currdata. pul se = currdata. pulse + 3
End | f
If pul1(0) = 0 And pul1(1) = 1 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul1(5) = 1 And pul1(6) = 0 And pul 1(7) = 0 Then
"4

currdata. pul se = currdata. pulse + 4
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End | f
If pul1(0) =1 And pul1(1) = 0 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul1(5) = 1 And pul1(6) = 0 And pul 1(7) = 1 Then
'5

currdata. pul se = currdata. pulse + 5
End | f
If pul1(0) =1 And pul1(1) = 0 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul1(5) = 1 And pul1(6) = 1 And pul1(7) = 1 Then
"6
currdata. pul se = currdata. pulse + 6
End | f
If pul1(0) =1 And pul1(1) =1 And pul1(2) =1 And pul1(3) =0
And pul 1(4) = 0 And pul 1(5) = 0 And pul 1(6) = 0 And pul 1(7) = 0 Then
"7

currdata. pul se = currdata. pulse + 7
End | f
If pul1(0) =1 And pul1(1) =1 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul1(5) = 1 And pul1(6) = 1 And pul1(7) = 1 Then
'8

currdata. pul se = currdata. pulse + 8
End | f
If pul1(0) =1 And pul1(1) =1 And pul1(2) =1 And pul1(3) =0
And pul1(4) = 1 And pul1(5) = 1 And pul1(6) = 0 And pul 1(7) = 1 Then
‘9
currdata. pul se = currdata. pulse + 9
End | f

"for pin 14 and 15 for second digit
If pul2(0) =1 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul2(4) =1 And pul 2(5) = 0 And pul2(6) = 1 And pul2(7) = 1 Then
‘0

currdata. pul se = currdata. pulse + 0
End | f
If pul2(0) = 0 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul 2(4) = 0 And pul 2(5) = 0 And pul 2(6) = 0 And pul 2(7) = 0 Then
"1

currdata. pul se = currdata. pul se + 10
End | f
If pul2(0) =1 And pul2(1) =1 And pul2(2) = 0 And pul2(3) =0
And pul 2(4) = 0 And pul 2(5) = 1 And pul2(6) = 1 And pul2(7) = 1 Then
‘2

currdata. pul se = currdata. pul se + 20
End | f
If pul2(0) =1 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul 2(4) = 0 And pul 2(5) = 1 And pul2(6) = 0 And pul2(7) = 1 Then
"3

currdata. pul se = currdata. pul se + 30
End | f
If pul2(0) =0 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul 2(4) =1 And pul2(5) =1 And pul 2(6) = 0 And pul 2(7) = 0 Then
"4
currdata. pul se = currdata. pul se + 40
End | f
If pul2(0) =1 And pul2(1) = 0 And pul2(2) =1 And pul2(3) =0
And pul2(4) =1 And pul 2(5) = 1 And pul2(6) = 0 And pul 2(7) = 1 Then
"5

currdata. pul se = currdata. pul se + 50
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End | f
If pul2(0) =1 And pul2(1) = 0 And pul2(2) =1 And pul2(3) =0
And pul2(4) =1 And pul 2(5) = 1 And pul2(6) = 1 And pul2(7) = 1 Then
'6

currdata. pul se = currdata. pul se + 60
End | f
If pul2(0) =1 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul 2(4) = 0 And pul 2(5) = 0 And pul 2(6) = 0 And pul 2(7) = 0 Then
"7
currdata. pul se = currdata. pul se + 70
End | f
If pul2(0) =1 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul2(4) =1 And pul2(5) = 1 And pul2(6) = 1 And pul2(7) = 1 Then
'8

currdata. pul se = currdata. pul se + 80
End | f
If pul2(0) =1 And pul2(1) =1 And pul2(2) =1 And pul2(3) =0
And pul2(4) =1 And pul 2(5) = 1 And pul2(6) = 0 And pul2(7) = 1 Then
‘9

currdata. pul se = currdata. pul se + 90
End | f

"for pin 16 for first digit
If pul3(1) =1 And pul3(2) = 1 Then
"1

currdata. pul se = currdata. pul se + 100
End | f

Li st Boxtest 1. 1tens. Add(currdat a. pul se)
End Sub
initialise for com port

Private Sub bt nCheckForPorts Cick(ByVal sender As System bject,
ByVal e As System Event Args) Handl es bt nCheckForPorts. dick
Check for Availability of each of the 4 Comm Ports, and
pl ace a check in the list box itens that have openabl e

ports.
Dmi As |nteger
For i =1 To 4
"WiteMessage("Testing COM' + i.ToString())
If IsPortAvail able(i) Then
Check the box for avail able ports.
Me. cl st Ports. SetltenChecked(i - 1, True)
El se
Uncheck the box for unavail abl e ports.
Me. cl st Ports. SetltenChecked(i - 1, False)
End | f
Next
End Sub

"Private Sub WiteMessage(ByVal nessage As String)
Me. t xt St at us. Text += message + vbCrLf

"End Sub

Private m ConmPort As New Rs232

Private m ModenPort As Integer =0

This function attenpts to open the passed Comm Port. If it is
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available, it returns True, else it returns False. To deterni ne
availability a Try-Catch bl ock is used.
Private Function |IsPortAvail abl e(ByVal ConPort As |Integer) As
Bool ean
Try
m CommPor t . Qpen( ConPort, 9600, 8,
Rs232. DataParity. Parity None, Rs232.DataStopBit. StopBit_1, 4096)
" If it makes it to here, then the Comm Port is avail able.
m CommPort . d ose()
Return True
Cat ch
" If it gets here, then the attenpt to open the Comm Port
was unsuccessful .
Return Fal se
End Try
End Function
Private Sub btnSendUser Cormand_d i ck(ByVal sender As System (bj ect,
ByVal e As System Event Args)
" Always wap up working with Comm Ports in exception handlers.
Try
" Enable the tiner.
t nt ReadCommPort . Enabl ed = True
" Attenpt to open the port.
m CommPor t . Qpen(m ModenPort, 115200, 8,
Rs232. DataParity. Parity None, Rs232.DataStopBit. StopBit_ 1, 4096)
" Wite an user specified Conmand to the Port.
"m CommPort. Wite(M.txtUser Command. Text & Chr(13))
" Sleep long enough for the nmobdemto respond and the tiner
to fire.
Syst em Thr eadi ng. Thread. Sl eep(200)
Appl i cati on. DoEvent s()
m CommPort . d ose()

Catch ex As Exception

" Warn the user.

MessageBox. Show " Unabl e to conmmuni cate with Mdenti')
Finally

" Disable the tinmer.

Me. t nr ReadComPor t . Enabl ed = Fal se
End Try

End Sub

Private Sub btnprintsetup dick(ByVal sender As System (bject,
ByVal e As System Event Args) Handl es btnprintsetup.dick
PageSet upDi al ogl. ShowDi al og()
End Sub

Private Sub btnprinthealth_Cick(ByVal sender As System bject,
ByVal e As System Event Args) Handl es btnprinthealth. dick
"mntSeatsCtr =0
Print Previ ewbDi al ogl. Showhi al og()
End Sub
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Private Sub PrintPreviewD al ogl Load(ByVal sender As System (bject,
ByVal e As System Event Args) Handl es PrintPrevi ewDi al ogl. Load

End Sub

Private Sub PrintDocunentl PrintPage(ByVal sender As System (bject,
ByVal e As System Draw ng. Printing. PrintPageEvent Args) Handl es
Pri nt Docunent 1. Pri nt Page
Dmi As |nteger
Dmj As Integer
j = ListViewl.Itens. Count
For i =0 To j
e. G aphics. DrawString(ListViewl.ltenms(i). Text, New
Font ("Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i *
17)
e. Graphics.Drawstring(ListViewl. [tens(i).Subltens(1). Text,
New Font (" Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i
* 17)
e. Graphics. Drawstring(ListViewl. [tens(i).Subltens(2). Text,
New Font (" Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i
* 17)
e. G aphics. DrawString(ListViewl.ltens(i). Subltens(3). Text,
New Font (" Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i
* 17)
e. G aphics. DrawString(ListViewl.ltenms(i). Subltens(4). Text,
New Font (" Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i
* 17)
e. G aphics. DrawString(ListViewl.ltens(i). Subltens(5). Text,
New Font ("Courier New', 12, FontStyle.Bold), Brushes.Black, 150, 50 + i
* 17)
‘mntSeatsCr += 1
"If mintSeatsCr =] Then Exit For
Next
If i <j Then

e. HasMor ePages = True
El se
e. HasMor ePages = Fal se
End | f
End Sub
End d ass
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E2 Project Module.vb

Modul e Proj ect Mdul e
Sub Mai n()
Di m obj frnrmewuser1 As New frmmewuser
D m obj frnst art page As New frnstart page
obj fr st art page. ShowDi al og()
obj frmewuser 1. Showhi al og()
End Sub
End Modul e

E3 StartPage.vb

Public dass frmstartpage
I nherits System W ndows. Forns. Form

Private Sub Tinmerl El apsed(ByVal sender As System Object, ByVal e As
System Ti ners. El apsedEvent Args) Handl es Ti nmerl. El apsed
Me. O ose()

End Sub
End d ass

E4 Rs232.vb
Option Strict On

| mports System Runtinme. | nteropServices
| nports System Text
| mports System Threadi ng

This class provides all the necessary support for comruni cating
with the Conm Port (otherw se known as the Serial Port, or
RS232 port).
Public O ass Rs232
Decl are the necessary class variables, and their initial val ues.

Private mhRS As Integer = -1 " Handl e to Com Port
Private nmiPort As Integer =1 " Default is COVL
Private nmi Ti meout As Integer = 70 Ti meout in ns
Private nmi BaudRate As | nteger = 9600

Private neParity As DataParity 0

Private neStopBit As DataStopBit

0
Private niDataBit As Integer = 8
Private m BufferSi ze As Integer = 512 " Buffers size default to
512 bytes
Private nmabt RxBuf As Byte() " Receive buffer

Private neMbde As Mbde ' C ass working node
Private nmbWiit OnRead As Bool ean

Private mbWwitOnWite As Bool ean

Private nbWiteErr As Bool ean
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Private nuOverl apped As OVERLAPPED

Private nuOverl appedW As OVERLAPPED

Private nuOverl appedE As OVERLAPPED

Private nmabt TnpTxBuf As Byte() ' Tenporary buffer used by Async Tx
Private noThreadTx As Thread

Private noThreadRx As Thread

Private mi TnpBytes2Read As | nteger

Private neMask As Event Masks

#Regi on " Enuns"
" This enuneration provides Data Parity val ues.
Public Enum DataParity
Parity None = 0
Pariti _Cdd
Parity_Even
Parity_Mark
End Enum
" This enuneration provides Data Stop Bit val ues.
' It is set to begin with a one, so that the enuneration val ues
' mat ch the actual val ues.
Publ i ¢ Enum Dat aSt opBi t
StopBit_1 =1
StopBit_2
End Enum
" This enuneration contains values used to purge the various
buf fers.
Private Enum PurgeBuffers

RXAbort = &H2
RXO ear = &H8
TxAbort = &H1
TxO ear = &H4
End Enum
" This enuneration provides values for the lines sent to the Conm
Por t
Private Enum Li nes
SetRts = 3
CearRts = 4
SetDtr = 5
ClearDir = 6
ResetDev = 7 ' Reset device if possible
SetBreak = 8 ' Set the device break line.
ClearBreak = 9 ' Clear the device break |ine.
End Enum
" This enuneration provides values for the Mbdem Status, since
' we' |l be conmmunicating primarily with a nodem

Note that the Flags() attribute is set to allow for a bitw se
conbi nati on of val ues.
<Fl ags() > Public Enum Modenft at usBits
O ear ToSendOn = &H10
Dat aSet ReadyOn = &H20
Ri ngl ndi cat orOn = &H40
CarrierDetect = &H30
End Enum
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Thi s enuneration provides values for the Wrking node
Publ i ¢ Enum Mbde
NonOver | apped
Overl apped
End Enum
" This enuneration provides values for the Comm Masks used.
" Note that the Flags() attribute is set to allow for a bitw se
' conbi nati on of val ues.
<Fl ags() > Publ i c Enum Event Masks
RxChar = &H1
RXFl ag = &H2
TxBuf f er Enpty = &H4
Cl ear ToSend = &H8
Dat aSet Ready = &H10
Recei velLi ne = &H20

Break = &H40
StatusError = &H80
Ri ng = &H100
End Enum
#End Regi on

#Regi on "Structures”
' This is the DCB structure used by the calls to the Wndows API.
<Struct Layout (Layout Ki nd. Sequenti al, Pack:=1)> Private Structure
DCB

Publ i ¢ Eof Char As Byte

Publ i c EvtChar As Byte

Public wReserved2 As Intl6
End Structure

Publ i ¢ DCBI ength As | nteger
Publ i ¢ BaudRate As | nteger
Public Bitsl As Integer
Public wReserved As Int16
Public XonLim As Int16
Public XoffLimAs Intl6
Public ByteSize As Byte
Public Parity As Byte
Public StopBits As Byte
Publ i ¢ XonChar As Byte
Publ i ¢ Xoff Char As Byte
Public ErrorChar As Byte

c

c

" This is the CommTi neQuts structure used by the calls to the
W ndows API .
<Struct Layout (Layout Ki nd. Sequenti al , Pack:=1)> Private Structure
COWITI MEQUTS
Publ i ¢ Readl nt erval Ti meout As | nteger
Publ i c ReadTotal Ti meout Mul tiplier As Integer
Publ i ¢ ReadTot al Ti meout Constant As | nteger
Public WiteTotal Ti meout Ml tiplier As |nteger
Public WiteTotal Ti meout Constant As | nteger
End Structure

This is the ConmConfig structure used by the calls to the Wndows
API .
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<Struct Layout (Layout Ki nd. Sequenti al, Pack:=1)> Private Structure
COWLCONFI G

Public dwSi ze As |nteger

Public wersion As Int16

Publ i c wReserved As Int16

Publ i c dcbx As DCB

Publ i ¢ dwPr ovi der SubType As | nt eger

Publ i c dwProvi derOfset As |nteger
c

Publ i ¢ dwProvi der Si ze As | nteger
Publ i c wcProvi derData As Byte
End Structure

This is the OverLapped structure used by the calls to the Wndows
API .
<Struct Layout (Layout Ki nd. Sequenti al , Pack:=1)> Public Structure
OVERLAPPED
Public Internal As |nteger
Public Internal H gh As |nteger
Public O fset As Integer
Public O fsetHigh As Integer
Public hEvent As Integer
End Structure
#End Regi on

#Regi on "Exceptions”

This class defines a custom zed channel exception. This exception

rai sed when a NACK i s rai sed.
Public O ass C CChannel Exception : Inherits ApplicationException
Sub New( ByVal Message As String)
M/Base. Newm Message)
End Sub
Sub New(ByVal Message As String, ByVal |nnerException As
Excepti on)
M/Base. Newm Message, | nner Excepti on)
End Sub
End d ass
" This class defines a custonized tinmeout exception.
Public O ass | OTi meout Exception : Inherits Cl OChannel Excepti on
Sub New( ByVal Message As String)
M/Base. Newm Message)
End Sub
Sub New(ByVal Message As String, ByVal |nnerException As
Excepti on)
M/Base. Newm Message, | nner Excepti on)
End Sub
End d ass

#End Regi on
#Regi on "Events"
' These events allow the programusing this class to react to Conm

Por t
events.
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Publ i c Event DataRecei ved(ByVal Source As Rs232, ByVal
As Byte)
Public Event TxConpl et ed(ByVal Source As Rs232)

Dat aBuf f er ()

Public Event CommEvent (ByVal Source As Rs232, ByVal Mask As

Event Masks)
#End Regi on

#Regi on "Const ant s"
' These constants are used to nake the code clearer.

Private Const PURGE RXABORT As |Integer = &H2
Private Const PURGE RXCLEAR As Integer = &H8
Private Const PURGE TXABORT As Integer = &H1
Private Const PURGE TXCLEAR As Integer = &HH#4

Private Const GENERI C_READ As | nteger = &H30000000
Private Const GENERI C_ WRI TE As | nt eger &H40000000
Private Const OPEN_EXI STING As | nt eger 3

Private Const | NVALI D HANDLE VALUE As Integer = -1
Private Const | O BUFFER SI ZE As | nteger = 1024

Private Const FILE_FLAG OVERLAPPED As | nteger = &H40000000

Private Const ERROR_| O PENDI NG As | nteger = 997
Private Const WAIT OBJECT O As Integer = 0

Private Const ERROR_| O | NCOWLETE As Integer = 996
Private Const WAIT_TI MEQUT As | nteger = &H102&
Private Const INFINITE As Integer = &HFFFFFFFF

#End Regi on

#Regi on "Properties”
" This property gets or sets the BaudRate
Public Property BaudRate() As Integer
Get
Ret urn mi BaudRat e
End Get
Set (ByVal Val ue As I|nteger)
ni BaudRat e = Val ue
End Set
End Property
' This property gets or sets the BufferSize
Public Property BufferSize() As Integer
Get
Return mi BufferSize
End GCet
Set (ByVal Val ue As Integer)
nm Buf ferSi ze = Val ue
End Set
End Property
" This property gets or sets the DataBit.
Public Property DataBit() As Integer
Get
Ret urn mi Dat aBi t
End Get
Set (ByVal Val ue As I|nteger)
nm DataBit = Val ue
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End Set
End Property

This wite-only property sets or resets the DIR |line.
Public WiteOnly Property Dtr() As Bool ean
Set (ByVval Val ue As Bool ean)
If Not mhRS = -1 Then
I f Val ue Then
EscapeConmfuncti on(mhRS, Lines. SetDtr)
El se
EscapeConmfuncti on(mhRS, Lines.d earDtr)
End | f
End | f
End Set
End Property

This read-only property returns an array of bytes that represents
the input coming into the Comm Port.
Overridabl e ReadOnly Property InputStrean() As Byte()
Get
Ret ur n mabt RxBuf
End Get
End Property

This read-only property returns a string that represents
the data coming into to the Comm Port.
Overridabl e ReadOnly Property InputStreanttring() As String
Get
D m oEncoder As New System Text. ASCl | Encodi ng
Ret urn oEncoder. Get Stri ng(Me. | nput Strean
End Get
End Property

This property returns the open status of the Conm Port.
ReadOnly Property |IsOpen() As Bool ean
Get
Ret urn CBool (mhRS <> -1)
End GCet
End Property

This read-only property returns the status of the nodem
Public ReadOnly Property MdentStatus() As MdenfttatusBits

Get
If mhRS = -1 Then
Throw New Appl i cati onException("Please initialize and
open " + _
"port before using this method")
El se
Retri eve nodem st at us
D m | pModentst at us As | nt eger
I f Not Get Comrivbdentst at us(mhRS, | pModentt at us) Then
Throw New Appl i cationException("Unable to get nodem
status")
El se
Ret urn CType(| pModentt at us, Mdentt at usBits)
End | f
End | f
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End GCet
End Property

This property gets or sets the Parity
Public Property Parity() As DataParity
Get
Return nmeParity
End Cet
Set (ByVal Val ue As DataParity)
meParity = Val ue
End Set
End Property

This property gets or sets the Port
Public Property Port() As Integer
Get
Ret urn mi Port
End Get
Set (ByVal Val ue As Integer)
nm Port = Val ue
End Set
End Property

This wite-only property sets or resets the RTS |line.
Public WiteOnly Property Rts() As Bool ean
Set (ByVal Val ue As Bool ean)
If Not mhRS = -1 Then
I f Val ue Then
EscapeConmfuncti on(mhRS, Lines. SetRts)
El se
EscapeConmfuncti on(mhRS, Lines. d earRts)
End | f
End | f
End Set
End Property

This property gets or sets the StopBit
Public Property StopBit() As DataStopBit
Get
Ret urn nmeSt opBi t
End Cet
Set (ByVal Val ue As DataStopBit)
meSt opBit = Val ue
End Set
End Property

This property gets or sets the Tineout
Public Overridable Property Tinmeout() As Integer
Get
Ret urn m Ti meout
End Get
Set (ByVal Val ue As I|nteger)
m Timeout = Cint(lIl1f(Value = 0, 500, Value))
If Port is open updates it on the fly
pSet Ti meout ()
End Set
End Property
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This property gets or sets the working node to overl apped
or non-overl apped.
Public Property Wrki ngMbde() As Mde
Get
Ret urn neMode
End Get
Set (ByVal Val ue As Mode)
nmeMbde = Val ue
End Set
End Property

#End Regi on

#Regi on "W n32API "
The followi ng functions are the required Wn32 functi ons needed
to
make conmuni cation with the Comm Port possi bl e.

<D Il mport("kernel 32.dl1")> Private Shared Function Buil dConmDCB( _
ByVal |pDef As String, ByRef |pDCB As DCB) As | nteger
End Functi on

<D I I mport("kernel 32.dl1")> Private Shared Function
Cl ear CommError( _
ByVal hFile As Integer, ByVal |pErrors As Integer,
ByvVal | As Integer) As |nteger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function C oseHandl e( _
ByVal hCbject As Integer) As Integer
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function CreateEvent( _
ByVal | pEventAttributes As Integer, ByVal bMinual Reset As
I nteger, _
ByVal blnitial State As Integer, _
<Mar shal As( UnmanagedType. LPStr) > ByVal | pName As String) As
I nt eger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function CreateFile( _
<Mar shal As(UnmanagedType. LPStr)> ByVal | pFileNane As String, _
ByVal dwDesiredAccess As |nteger, ByVal dwShareMde As |nteger,

ByVal | pSecurityAttributes As |Integer, _

ByVal dwCreationDi sposition As Integer,

ByVal dwFl agsAndAttributes As |nteger, _

ByVal hTenpl ateFile As Integer) As I|nteger
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
EscapeConmfunction( _
ByVal hFile As Integer, ByVal ifunc As Long) As Bool ean
End Function
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<D I I mport("kernel 32.dl1")> Private Shared Function
For mat Message( _
ByvVal dwFl ags As |Integer, ByVal |pSource As Integer, _
ByVal dwivessageld As |Integer, ByVal dwLanguageld As I|nteger,
<Mar shal As( UnmanagedType. LPStr) > ByVal | pBuffer As String, _
ByVal nSize As Integer, ByVal Argunents As |Integer) As Integer
End Function

Private Declare Function Format Message Lib "kernel 32" Alias _

" For mat MessageA" (ByVal dwrl ags As Integer, ByVal |pSource As
I nteger, _

ByVal dwivessageld As |Integer, ByVal dwLanguageld As I|nteger,

ByVal |pBuffer As StringBuilder, ByVal nSize As Integer,

ByVal Argunents As Integer) As |nteger

<Dl I I mport("kernel 32.dl1")> Public Shared Function
Cet Commvbdentt at us( _
ByVal hFile As Integer, ByRef |pMdentStatus As Integer) As
Bool ean
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function Get Coormftate( _
ByVal hCommDev As Integer, ByRef | pDCB As DCB) As Integer
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
Cet ComrmTi neout s _
ByVal hFile As Integer, ByRef |pCommii meouts As COWII MEQUTS)
As | nteger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function GetLastError()
As | nteger
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
Cet Overl appedResul t (
ByVal hFile As Integer, ByRef |pOverlapped As OVERLAPPED,
ByRef | pNunmber O Byt esTransferred As I|nteger,
ByVal bWait As Integer) As |nteger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Functi on PurgeCom( _
ByvVal hFile As Integer, ByVal dwFl ags As Integer) As I|nteger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function ReadFile( _
ByVal hFile As Integer, ByVal Buffer As Byte(),
ByVal nNunber O Byt esToRead As | nt eger,
ByRef | pNunber O Byt esRead As I nteger, _
ByRef | pOverl apped As OVERLAPPED) As I nteger
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
Set CormTi neout s( _
ByVal hFile As Integer, ByRef |pComii meouts As COWII MEQUTS)
As | nteger
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End Functi on

<Dl Il mport("kernel 32.dl1")> Private Shared Function Set Cormftate( _
ByVal hCommDev As Integer, ByRef | pDCB As DCB) As Integer
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function SetupCom( _
ByVal hFile As Integer, ByVal dwi nQueue As Integer,
ByVal dwQut Queue As |Integer) As Integer

End Function

<D Il mport("kernel 32.dl1")> Private Shared Function Set Commvask( _
ByVal hFile As Integer, ByVal |pEvtMask As Integer) As |nteger
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
Wai t ConmEvent ( _
ByVal hFile As Integer, ByRef Mask As Event Masks,
ByRef | pOverlap As OVERLAPPED) As | nteger
End Function

<D I I mport("kernel 32.dl1")> Private Shared Function
Wi t For Si ngl eCbj ect ( _
ByVal hHandl e As Integer, ByVal dwMIIliseconds As Integer) As
I nt eger
End Function

<D Il mport("kernel 32.dl1")> Private Shared Function WiteFile( _
ByVal hFile As Integer, ByVal Buffer As Byte(),
ByVal nNunber Of Byt esToWite As |Integer, _
ByRef | pNunber O BytesWitten As |Integer, _
ByRef | pOverl apped As OVERLAPPED) As I|nteger
End Function

#End Regi on
#Regi on " Met hods"

This subroutine invokes a thread to perform an asynchronous read.
This routine should not be called directly, but is used
by the cl ass.
Public Sub R()
DmiRet As |Integer = Read(m TnpByt es2Read)
End Sub

This subroutine invokes a thread to perform an asynchronous wite.
This routine should not be called directly, but is used
by the cl ass.
Public Sub W)
Wit e( mabt TnpTxBuf)
End Sub

This subroutine uses another thread to read fromthe Comm Port.

rai ses RxConpl eted when done. It reads an integer.
Public Overl oads Sub AsyncRead(ByVal Bytes2Read As | nteger)
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I f meMbde <> Mode. Overl apped Then Throw New
Appl i cati onException( _
"Async Met hods al |l owed only when Wr ki ngMbde=COver | apped")
m TnpByt es2Read = Byt es2Read
nmoThr eadTx = New Thread( AddressCf _R)
nmoThreadTx. Start ()
End Sub

Thi s subroutine uses another thread to wite to the Comm Port. It
rai ses TxConpl eted when done. It wites an array of bytes.
Public Overloads Sub AsyncWite(ByVal Buffer() As Byte)
I f meMbde <> Mode. Overl apped Then Throw New
Appl i cati onException( _
"Async Met hods al |l owed only when Wr ki ngMbde=COver | apped")
If mbVaitOnWite = True Then Throw New Appli cati onException( _
"Unabl e to send nessage because of pending transm ssion.")
mabt TnpTxBuf = Buffer
moThreadTx = New Thread(AddressOf W
nmoThreadTx. Start ()
End Sub

Thi s subroutine uses another thread to wite to the Conm Port. It
rai ses TxConpl eted when done. It wites a string.
Public Overl oads Sub AsyncWite(ByVal Buffer As String)
D m oEncoder As New System Text. ASCl | Encodi ng
Dim aByte() As Byte = oEncoder. Get Byt es(Buffer)
Me. AsyncWit e(aByte)
End Sub

This function takes the MdentStatusBits and returns a bool ean
val ue
signi fying whether the Modemis active.
Public Function CheckLi neStatus(ByVal Line As MdentStatusBits) As
Bool ean
Ret urn Convert. ToBool ean( Modentt at us And Li ne)
End Function

This subroutine clears the input buffer.
Public Sub d earl nputBuffer()
If Not mhRS = -1 Then
Pur geCom( mhRS, PURGE_RXCLEAR)
End | f
End Sub

This subroutine closes the Comm Port.
Public Sub C ose()
If mhRS <> -1 Then
G oseHand! e( mhRS)
mRS = -1
End | f
End Sub

Thi s subroutine opens and initializes the Conm Port
Publ i c Overl oads Sub Open()
' Get Dcb bl ock,Update with current data
DimuDcb As DCB, i Rc As Integer
Set wor ki ng node
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DmiMde As Integer = Convert. Tolnt32(11f(nmeMde =
Mode. Over | apped, _
FI LE FLAG OVERLAPPED, 0))
Initializes Com Port
If miPort > 0 Then
Try
Creates a COM Port stream handl e
MRS = CreateFile("COM & mi Port. ToString
GENERI C READ Or GENERIC WRI TE, 0, O,
OPEN_EXI STI NG i Mode, 0)
If mhRS <> -1 Then
Clear all conunication errors
Di m | pErr Code As Integer
i Rc = d ear CommError (mhRS, | pErr Code, 08&)
Clears I/O buffers
i Rc = PurgeComm( mhRS, PurgeBuffers. RXClear O _
Pur geBuf f ers. Txd ear)
Gets COM Settings
i Rc = CGet Cormtt at e( mhRS, uDcb)
Updat es COM Settings
DimsParity As String = "NOEM
sParity = sParity. Substring(nmeParity, 1)
Set DCB State
DimsDCBState As String = String. Format( _
"baud={ 0} parity={1} data={2} stop={3}", _
m BaudRate, sParity, mDataBit, Clint(nmeStopBit))
i Rc = Bui | dCommDCB(sDCBSt at e, uDchb)
i Rc = Set Cormtt at e( mhRS, uDcb)
If iRc = 0 Then
DimsErrTxt As String =
pErr2Text (CGet LastError())
Thr ow New Cl OChannel Exception( _
"Unable to set COM state0" & sErrTxt)
End | f
Setup Buffers (Rx, Tx)
i Rc = SetupComm(mhRS, mi BufferSize, m BufferSize)
Set Timeouts
pSet Ti meout ()
El se
Rai se Initialization problens
Thr ow New Cl OChannel Exception( _
"Unable to open COM' & nmiPort. ToString)
End | f
Catch Ex As Exception
CGenerica error
Thr ow New Cl CChannel Excepti on( Ex. Message, Ex)
End Try
El se
Port not defined, cannot open
Throw New Appl i cationException("COM Port not defined, " + _
"use Port property to set it before invoking InitPort")
End | f
End Sub

Thi s subroutine opens and initializes the ConmPort (overl oaded

to support paraneters).
Public Overloads Sub Open(ByVal Port As Integer,
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ByVal BaudRate As Integer, ByVal DataBit As Integer, _
ByVal Parity As DataParity, ByVal StopBit As DataStopBit,
ByVal BufferSize As |nteger)

Me. Port = Port

Me. BaudRat e = BaudRat e

Me. DataBit = DataBit
Me.Parity = Parity

Me. StopBit = StopBit

Me. BufferSize = BufferSize
Open()

This function translates an APl error code to text.
Private Function pErr2Text(ByVal | Code As Integer) As String
D m sRtrnCode As New StringBuil der (256)
Dm I Ret As |nteger

| Ret = For mat Message( &H1000, O, | Code, 0, sRtrnCode, 256, 0)
If IRet > 0 Then
Return sRtrnCode. ToString
El se
Return "Error not found."
End If

End Functi on

Thi s subroutine handl es overl apped reads.
Private Sub pHandl eOver| appedRead(ByVal Bytes2Read As | nteger)
Dimi ReadChars, iRc, iRes, ilLastErr As Integer
muOver | apped. hEvent = CreateEvent (Not hing, 1, 0, Nothing)
I f muOverl apped. hEvent = 0 Then
' Can't create event
Throw New Appli cati onException( _
"Error creating event for overlapped read.")
El se
Ovel | aped reading
I f nbWait OnRead = Fal se Then
ReDi m mabt RxBuf ( Byt es2Read - 1)
i Rc = ReadFil e(nhRS, mabt RxBuf, Bytes2Read,
i ReadChars, nuOverl apped)
If iRc = 0 Then
i LastErr = CGetlLastError()
If iLastErr <> ERROR | O PENDI NG Then
Thr ow New Argunent Excepti on(" Overl apped Read

Error: " & _
pErr2Text (i LastErr))
El se
Set Fl ag
nbVai t OnRead = True

End I f

El se

Read conpl eted successful ly

Rai seEvent Dat aRecei ved( Me, nabt RxBuf)

End I f

End I f
End I f
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Wait for operation to be conpleted
I f nbWai t OnRead Then
i Res = Wit For Si ngl e(bj ect (muQver | apped. hEvent, m Ti meout)
Sel ect Case i Res
Case WAI T_OBJECT_O
hj ect signal ed, operation conpl et ed
I f GetOverl appedResul t (MRS, nuOverl apped,
i ReadChars, 0) = 0 Then
" QOperation error
i LastErr = GetLastError()
If iLastErr = ERROR | O I NCOWPLETE Then
Throw New Appli cati onException( _
"Read operation inconplete")
El se
Throw New Appl i cati onException( _
"Read operation error " &
i LastErr. ToStri ng)
End | f
El se
" QOperation conpleted
Rai seEvent Dat aRecei ved( Me, nabt RxBuf)
nmbWai t OnRead = Fal se
End | f
Case WAI T_TI MEQUT
Thr ow New | OTi neout Excepti on(" Ti neout error")
Case El se
Throw New Appl i cati onException("Overl apped read
error")
End Sel ect
End | f
End Sub
" This subroutine handl es overl apped wites.
Private Function pHandl eOverl appedWite(ByVal Buffer() As Byte) As
Bool ean
DimiBytesWitten, iRc, ilLastErr, iRes As Integer, bErr As
Bool ean
muOver | appedW hEvent = Creat eEvent (Not hing, 1, 0, Nothing)
I f muOverl appedW hEvent = 0 Then
' Can't create event
Throw New Applicati onException( _
"Error creating event for overlapped wite.")
El se
" Overllaped wite
Pur geCom{ mhRS, PURGE_RXCLEAR Or PURGE_TXCLEAR)
nbWai t OnRead = True
iRc = WiteFile(nmhRS, Buffer, Buffer.Length,
i BytesWitten, nuOverl appedW
If iRc = 0 Then
i LastErr = GetLastError()
If iLastErr <> ERROR_| O PENDI NG Then
Thr ow New Argunent Excepti on(" Overl apped Read Error:

pErr2Text (i LastErr))

El se
Wite is pending
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i Res = Wit For Si ngl eCbj ect (muOver | appedW hEvent ,

I NFI NI TE)
Sel ect Case i Res
Case WAI T_OBJECT_O
hj ect signal ed, operation conpl et ed

I f GetOverl appedResul t (MRS, nuOverl appedW
i BytesWitten, 0) = 0 Then
bErr = True

El se

Notifies Async tx conpl etion, stops
t hr ead

nmbWai t OnRead = Fal se
Rai seEvent TxConpl et ed( Me)

End If

End Sel ect
End If
El se
Wait operation conpleted imediatly
bErr = Fal se
End If
End If

Gl oseHandl e(nuOver | appedW hEvent)
Return bErr
End Function

This subroutine sets the Conm Port tineouts.
Private Sub pSet Ti neout ()
DimuC m As COWII MEQUTS
Set Conili nmeout
If mhRS = -1 Then
Exit Sub
El se
Changes setup on the fly
Wth uCm
.Readl nterval Ti nreout = 0
. ReadTot al Ti meout Mul tiplier =0
. ReadTot al Ti neout Const ant = m Ti meout
.WiteTotal TineoutMiltiplier = 10
.WiteTotal Ti meout Constant = 100
End Wth
Set ComrmTi neout s(mhRS, uC n
End | f
End Sub

This function returns an integer specifying the nunber of bytes
read fromthe Conm Port. It accepts a paraneter specifying the
number
of desired bytes to read.
Publ i ¢ Function Read(ByVal Bytes2Read As Integer) As Integer
D mi ReadChars, i Rc As I|nteger

I f Bytes2Read not specified uses Buffersize
If Bytes2Read = 0 Then Bytes2Read = m BufferSize
If mhRS = -1 Then
Throw New Appli cati onException( _
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"Please initialize and open port before using this
met hod")
El se
Get bytes from port
Try
Purge buffers
" Pur geCom( mhRS, PURGE_RXCLEAR Or PURCE_TXCLEAR)
Creates an event for overl apped operations
I f meMbde = Mbde. Overl apped Then
pHandl eOver | appedRead( Byt es2Read)
El se
Non overl apped node
ReDi m mabt RxBuf ( Byt es2Read - 1)
i Rc = ReadFil e(nhRS, mabt RxBuf, Bytes2Read,
i ReadChar s, Not hi ng)
If iRc = 0 Then
Read Error
Throw New Appl i cati onException( _
"ReadFile error " & iRc.ToString)
El se
Handl es tineout or returns input chars
I f i ReadChars < Bytes2Read Then
Thr ow New | OTi meout Excepti on(" Ti neout
error")
El se
nmbWai t OnRead = True
Return (i ReadChars)
End | f
End | f
End | f
Catch Ex As Exception
O hers generic erroes
Throw New Applicati onException("Read Error: " &
Ex. Message, Ex)
End Try
End | f
End Function

This subroutine wites the passed array of bytes to the
Conm Port to be witten.
Public Overloads Sub Wite(ByVal Buffer As Byte())
DmiBytesWitten, i Rc As |Integer

If mhRS = -1 Then
Throw New Appli cati onException( _
"Please initialize and open port before using this
met hod")
El se
Transmit data to COM Port
Try
I f meMbde = Mbde. Overl apped Then
Overl apped wite
I f pHandl eOverl appedWite(Buffer) Then
Throw New Applicati onException( _
"Error in overllapped wite")
End | f
El se
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Clears 10 buffers
Pur geCom{ mhRS, PURGE_RXCLEAR Or PURGE_TXCLEAR)
iRc = WiteFile(mhRS, Buffer, Buffer.Length,
i BytesWitten, Nothing)
If iRc = 0 Then
Throw New Appl i cati onException( _
"Wite Error - Bytes Witten " & _
i BytesWitten. ToString & " of " & _
Buf fer. Lengt h. ToStri ng)
End | f
End | f
Catch Ex As Exception
Thr ow
End Try
End | f
End Sub

This subroutine wites the passed string to the
Comm Port to be written.
Public Overloads Sub Wite(ByVal Buffer As String)
D m oEncoder As New System Text. ASCl | Encodi ng
Dim aByte() As Byte = oEncoder. Get Byt es(Buffer)
Me. Wite(aByte)
End Sub

#End Regi on

End d ass
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