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Fitting Parameters
y=[p0]+[p1]x
 / ndf=3427 / 12c

 0.0001±p0=0.2915 
 0.0001±p1=0.0038 
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(2) H.V.=1.350(kV), GAIN=32
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(3) H.V.=1.550(kV), GAIN=4
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Fitting Parameters
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 0.682±Mean=349.142 

 1.299±Sigma=16.788 
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7.20: H.V.=1.550(kV), GAIN=4
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Š-• 7.14
�aŽ

AX•

85)

n�o

I�J

�����9�a� ~0•�€

6�7

]

(%)
r

j-k&l

208Tl 0.48595MeV 3.053m 0.050
k5„�m

214Bi 0.4863MeV 19.9m 0.030
k5„�m

214Pb 0.48708MeV 26.8m 0.44
r

j-k&l

228Ac 0.49033MeV 6.15h 0.0114
r

j-k&l

228Ac 0.49237MeV 6.15h 0.0242
r

j-k&l

212Bi 0.4927MeV 60.55m 0.006
k5„�m

214Bi 0.4946MeV 19.9m 0.008
r

j-k&l

228Ac 0.49749MeV 6.15h 0.0061
k5„�m

214Bi 0.5022MeV 19.9m 0.017
k5„�m

234U 0.5035MeV 2.455� 105y 0.95� 10� 6
r

j-k&l

228Ac 0.503823MeV 6.15h 0.186
k5„�m

234U 0.50820MeV 2.455� 105y 15� 10� 6
r

j-k&l

228Ac 0.508959MeV 6.15h 0.47
r

j-k&l

208Tl 0.51077MeV 3.053m 22.6
k5„�m

222Rn 0.511MeV 3.8235d 0.076
k5„�m

214Pb 0.5110MeV 26.8m 0.03
r

j-k&l

228Ac 0.51506MeV 6.15h 0.069
k5„�m

214Bi 0.5204MeV 19.9m 0.0055
r

j-k&l

228Ac 0.523113MeV 6.15h 0.106
k5„�m

214Bi 0.5250MeV 19.9m 0.015
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n�o

I�J

�����9�a� ~0•�€

6�7

]

(%)
r

j-kOl

224Ra 0.64550MeV 71s 0.0052
r

j-kOl

228Ac 0.64884MeV 6.15h 0.041
k5„�m

214Bi 0.64918MeV 19.9m 0.055
r

j-kOl

208Tl 0.6501MeV 3.053m 0.036
r

j-kOl

228Ac 0.65149MeV 6.15h 0.093
k5„�m

214Bi 0.6588MeV 19.9m 0.009
k5„�m

234U 0.6776MeV 2.455� 105y 1.0� 10� 6

r

j-kOl

228Ac 1.24505MeV 6.15h 0.098
r

j-kOl

228Ac 1.24708MeV 6.15h 0.50
r

j-kOl

228Ac 1.250MeV 6.15h 0.064
r

j-kOl

228Ac 1.27669MeV 6.15h 0.014
k5„�m

214Bi 1.2790MeV 19.9m 0.011
k5„�m

214Bi 1.28096MeV 19.9m 1.44
r

j-kOl

208Tl 1.2828MeV 3.053m 0.052
r

j-kOl

228Ac 1.43801MeV 6.15h 0.0061
k5„�m

234Pa 1.4428MeV 6.70h 0.031
k5„�m

234Pa 1.4454MeV 6.70h 0.32
r

j-kOl

228Ac 1.45141MeV 6.15h 0.0109
k5„�m

234Pa 1.4527MeV 6.70h 0.80
k5„�m

234Pa 1.4589MeV 6.70h 0.093
r

j-kOl

228Ac 1.459140MeV 6.15h 0.80
40K 1.461MeV 1:277� 109y 11

r

j-kOl

228Ac 1.46971MeV 6.15h 0.021
k5„�m

214Bi 1.4711MeV 19.9m 0.011
k5„�m

234Pa 1.4758MeV 6.70h 0.008
k5„�m

214Bi 1.47922MeV 19.9m 0.055
r

j-kOl

228Ac 1.48037MeV 6.15h 0.017
k5„�m

234Pa 1.4880MeV 6.70h 0.013

• 7.15: �! �"

���! 

��� �9���

 O•Q‘

‰

 �#�$

•

†

 �%

)

~5•�€�`

6Q7

]�AQ“

MON

b

•

M

�

)

&('

 �;a+*)

��+�,

N

`

p

† �.-

0.5MeV
 �…

�0/

 �1

�32

,

222Rn 4

208Tl
_�5

A�6

Œ

N3798

�

1

��2;:

+=<�>�<

` 0.6MeV̀ 1.2MeV ?�@

 �1

��2�b

†

<�AX<

•

A�…

B

6

'

_

"�C

��?9AD6

Œ

N

b-�

�FE

<

� b

 �G�…

B

+�<�>Q<

B

)�‚

��` 1.4MeV ?(@

 �1

��2

,

40K
A.6

B

b

 �G�…

B

+

+�, �

<

B

)

;=<

&('�H�I

_FJ

$

Š

8

B

���

A�,FK! �;�+

[�+�, �

<

B

)

�
6

/ ���ML����

KON�P� �6

}OW37

Y

(NaI 4 Ge
W
7

Y

_�5

) Š9Q�R

MZN

J

$

8

B

)

72



7.3 ���������
	����������	������  ����	����

� b

'��

M

`������;L9���

)

���

���;L����

‚

G

J

$

M

`�"�C��

]

_�5

 	��


b

%�'

;�+yA
6

Œ���

?

Š

"�$

8

B

)

(
"�A

�! O"�C��

,

����� L����

A

b��

}

)

)
_�5

G�…

B

)

‚

��`=‡9ˆ

,

%

>

_

)

Œ-�

[

`���� Š��

,

���

J

8

B

;�+

b

%

Œ��

}

-

 

b

6

}

)

+*<

'*)

73



4����

Š

% '

A�…

��Œ������

_��
	��

`

��	�

Š

-

:

E

Œ��

�����

L����

���������

�������

A! 6

/#"%$

}

�

M

‚O8�&

‚

�Q`G•�'�(�)+*�,�-

A�.

�

K

�0/�132

M

�

} B

2!4!5��

	�

4

J�6�7

��8

�

N�9aA

:�;

B!<

t>=@?

w

Š

M

�

�

E

/BA

-

"�$

}

��C

‚

;

&

D

���%��E�F����%G��!H�IKJ�L�M�N

.

E(E

}�O�P�Q�O

5SR

,

�

-

:

E

ŒS�0/BTVUXWZY

[%\

C	��]���:_^�T!` �%"%$�]%��C

‚

;

&

†

C���a�b�c�d�e�f�g�h

��i

(

M%N

.Kj�kml

�onX2

O B

Dqp

jokrl

�!s�t�u�vow

j

�

x

Šqy�Œ���]��(:_^�z0C��

&!{ -

"�$+]���C�z

;

&

D�|

���

G�}�~

`�•�€+•�•

|

��‚�ƒ+„�…%†‡�

`

��ˆ%‰

M�N

.

Visual Basic 4

j0kŠl

‹�Œ

<�•SŽ B
'

G

�

<K•

=X?

x

O

5

U•W’‘@^�“ /•”

2_–

��—

]�z�C��

&

˜S™

)@š

DS|

�%���
›%œ!•�M�N

.!ž

7

x

8!L

�

J�6

O

5

N

“

C ��]

5

]

5

�

,

��]��

:_^�z0C��

&

A

-

"�$�Ÿ C�z

;

&

D�¡

-

Dq|

�%����¢_£�¤�¥0M�N

.

E§¦

/¨”X©

O

�«ª

N�¬

•S

™

�

-

:

E

B

4�2

” �@W

“0/Vz�C��

&

"%$�Ÿ‡C ��Y /®z

;

&

z��

}�~

`�•!€�•0•

|

��‚�¯�„�…�†�°�±

€�•0²�³

�S¢�´�µ!M�N

.

s�t�u�v_¶
·�u�N

Y

¸

B

+�,�œ

4�¹�º

•

�

,

��‘r^®"%$+]���C�z

;

&

»

¹

•®¼

-¾½�¿

•qÀ�Á

C��

-

™

�

}%~

`�•oÂ�Ã�Ä�Å

|

�%���oÆ�ÇSÈ�É�M%N

"�$�ŸKC�z

;

&

Ê�Ë

N

O

/®z!C��S”ÌT

�����

L����

|

�%����Í�ÎŠ2

DVÏ�Ð

�oÑ�£

|

�%����Í�Î+N

.

]

5

]

5

O

,�ÒÌToÓ%Ô

•

‘X^�z0C��

&

"�$+]���C�z

;

&

74



A
� � � � � � �

���

�

|
	
�

.

a%b�c�d e�f�g�h

�oi

(

Î���

y�����]
���%]��

j��

x��

�

•�•��

�

; �

4+2qN��

�!��"

6

;��

MultiChannel Analyzer #

s_t!u�v�w

•SŽ�$

C%�

&

4�4

�'&

�

�

C%�

�

T�(�) C%��*+#�,

•

sÌt%-

�/.+0�1�2

��354

��Y76
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A.1 MainMCA.frm

A.1.1 8:9<;�=7>@?7ACBEDGF

u�t

��H
I

��JLK

C��%M'N5#�O�#

•

(
)'P

�

&

Private chlogd As Integer 'log data open buffer
Private LBUF 'back up log on flag
Private LFOF 'file open flag

A.1.2 QSR TVU WX�YLZL[ \�] ^`_a9cb@;LdCe

Visual Basic
�f&

zhg Form Load() ”�ikj�lfm

™

��n

K�o�p

���5q

�

&

Private Sub Form_Load()

ChDrive App.Path
ChDir App.Path
tmrMenuS= False 'menu selected timer

rsrtrvu+w:rxrtr

tmrClearEnergyC = False 'EnergyCalibration ClearTimer
tmrClearData = False 'data clear timer
tmrFileRD = False 'file read timer

'
nyn{z

(�)

tmrDatFileRD = False 'file read2 timer
'

nyn}|

�

tmrOfflineDP = False 'offline display timer
tmrMeasureStart = False 'measuring start timer
tmrMeasureData = False 'measuring data timer

rsrtrvu+w:rxrtr

lblFromUnit.Visible = False 'from unit label
lblToUnit.Visible = False 'to unit label
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chkBuzzerOn.Visible = False 'buzzer on chkbox
'

n���z

(�)

chkLogOn.Visible = False 'backup log on chkbox
'

nyn}|

�

shpGframe(0).FillColor = &H0& 'black
shpGframe(0).FillStyle = 0
VScrollRNG.Max = 2 'y_range scroll bar
VScrollRNG.Min = 0
ndirfix = App.Path + "\" 'fixed directory name

InitDATA 'VARIABLEDATAINITIAL SET
ReadPRM 'PARAMETERREAD
ReadENG 'ENERGYDATAREAD
ReadIntervalSh 'show interval read
MenuFormSet 'menu form set

End Sub

A.1.3 ��� ��;��	��
@;

����

�

�����

�

���

���

o

�

� �!Ä���P

������z����

P

�

���}#! �"$#

�

�&%

�

&

Private Sub tmrMenuS_Timer()

Dim msgwdAs String 'message word
Dim msgtt As String 'message title
Dim msgrn As Integer 'message return number

tmrMenuS= False 'menu selected timer
Select Case menun 'menu number
Case 1 'online modeselect

ReadDeviceN 'device nameread
OpenPCC 'opening pcc
'OpenPCI 'opening pci
If ferpcc = 1 Then 'pcc error

msgwd= "PC '

�(�/z*)+�*+�,

�.-

|0/21

&

3�H

"�465

z87�9�:

�@6 � m q

&

"
msgtt = "PC-card Device Namecheck"
msgrn = MsgBox(msgwd,vbExclamation, msgtt)
tmrCheckDVN= True 'device namecheck timer
Exit Sub

End If
ClosePCC 'closing pcc
SetIDATA 'Init. data set
ClearOnline 'online clear

Case 2 'offline modeselect
SetIDATA 'Init. data set
ResetDATA 'data reset
IntegClearT 'integral title clear
tmrFileRD = True 'file read timer

76



A.1 MAINMCA.FRM

'
n���z

(�)

Case 3 'DataLog open ModeSelect
SetIDATA
ResetDATA
IntegClearT
tmrDatFileRD = True

'
nyn}|

�

Case 4 'program end select
Unload Me

End Select

End Sub

A.1.4 � ������� ���	�GB ON/OFF
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(�)'P
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&

Private Sub chkLogOn_Click() 'backup log on chkbox

If chkLogOn.Value = 1 Then
LBUF= 1 'backup log on flag

Else
LBUF= 0 'backup log on flag

End If
End Sub

A.1.5 � ��; -�� �/.10/� 2����CTVU WX

4( 

�"�

�  

,}z

�43(�5�

:

�76�8�#

+ +

-

�{.+0:9<;

�Em

�<�

&

Private Sub cmdStart_Click() 'StartMeasuring command

If fmstart = 1 Then 'MeasuringStart flag
fmstart = 0 'MeasuringStart flag
fmstop = 1 'MeasuringStop flag
Exit Sub

End If
If LWNDF= 1 Then 'window zoomflag

ZoomChange 'zoom change
End If
If LITGF = 1 Then

LITGF = 0
LNARF= 0
LIGFS = 0
IntegClearT 'integral title clear
DrawGRP 'graph drawing
CursorFigureD 'cursor figure display

77



A.1 MAINMCA.FRM

End If
If LSMTF> 0 Then

LSMTF= 3
SmoothUp 'smmothing up

End If

'
nyn:�

6 (�)

LFOF= 0
If LBUF= 1 Then

FileNMSet2
End If

'
nyn}|

�

CursorClear 'cursor line clear
ClearGraph 'graph clear
lblCursorItem.Visible = False 'cursor item label

rsrtrvu+w:rxrtr

cmdPset.Visible = False 'parameter set button
cmdStart.Visible = True 'measuring start button
cmdNetArea.Visible = False 'net area on/off button

'
n���z

(�)

chkLogOn.Visible = False 'backup log on chkbox
'

nyn}|

�

cmdStart.Caption = "STOP" 'MeasuringStart button
txtMeasuringS.Text = "Measuring" 'measuring sign box
txtMeasuringS.BackColor = cfcolor(2) 'green back color
tmrMeasureStart = True 'MeasuringStart timer

End Sub

A.1.6 ���.�c>
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Sub FileNMSet2() 'file nameset

Dim fnchk As String 'file namecheck
Dim msgwdAs String 'message word
Dim msgtt As String 'message title
Dim msgrn As Integer 'message return number
Dim nfinp As String 'input file name

If Not (f Is Nothing) Then 'form
Set flast = f 'last form
Unload f
Set f = Nothing

End If
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fsetfn = 1 'file nameset flag
foksav = 0 'save ok flag reset
Me.Enabled = False
dfnlast = dfname 'last data file name
CommonDialog2.CancelError = True
On Error GoToErrCclSV 'cancel error
CommonDialog2.ShowSave 'data save
nfinp = CommonDialog2.FileName 'input file name
CommonDialog2.CancelError = False
On Error GoToErrMsgSV 'error message
fnchk = Dir(nfinp) 'file namecheck
If fnchk = "" Then

foksav = 1 'save ok flag
dfname = nfinp 'data file name

Else
msgwd= "Overwrite the existing file (Y/N)?"
msgtt = tmsgys 'yes or no messagetitle
'msgrn = MsgBox(msgwd,vbYesNo, msgtt)
msgrn = MsgBox(msgwd,vbYesNo+ vbQuestion, msgtt)
Select Case msgrn
Case 6 'Case vbYes

foksav = 1 'save ok flag
dfname = nfinp 'data file name

Case 7 'Case vbNo
fsetfn = 0 'FileName set flag
CommonDialog1.FileName= dfnlast 'LastData FileName

End Select
End If
Me.Enabled = True
Exit Sub

ErrCclSV:
CommonDialog2.FileName= dfnlast 'last data file name
CommonDialog2.CancelError = False
Me.Enabled = True
Exit Sub

ErrMsgSV:
msgtt = "Error Message"
msgrn = MsgBox(Err.Number& " " & Err.Description,

0 + 16, msgtt)
CommonDialog2.FileName= dfnlast 'last data file name
Me.Enabled = True

End Sub
'
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Private Sub tmrMeasureData_Timer()
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tmrMeasureData = False 'measuring data timer

'
nyn:�

6 (�)

If LBUF= 1 Then
If LFOF= 0 Then

Opendfname For Output As #1 'FileOpen
LFOF= 1 'FileOpen flag

End If
End If

'
nyn}|

�

fshowgr = 0 'show graph flag
tmsistr = Timer 'show interval start timer
Do

MeasuringData 'measuring data read

'
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6 (�)

If LBUF= 1 Then 'print to file
Print #1, LDCH

End If
'
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�

If ferpcc = 1 Then Exit Sub 'pcc error
If LMSSTPF= 1 Then 'measuring stop flag

fshowgr = 1 'show graph flag
Else

ShowIntervalCheck 'show interval timer check
End If

Loop Until fshowgr = 1 'show graph flag

If ferpcc = 1 Then Exit Sub 'pcc error
If LMSSTPF= 1 Then 'measuring stop flag

Buf = 1 'PCC data buffer
BitNo = 16 'PCC bit number
OutBitPCC 'PCC bit output(/RD clear)
If ferpcc = 1 Then Exit Sub 'pcc error
ClosePCC 'closing pcc
CursorCoord 'cursor coordinate

'
nyn:�

6 (�)

If LBUF= 1 Then
Close #1 'file close
LFOF= 0 'file open flag

End If
'
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�

StopOnline 'online stop
If tmshow = 0 Then Exit Sub 'show interval time(sec)
ClearGraph 'graph clear
tmrShowGraph= True 'show graph timer
Exit Sub

End If
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If fdtno = 1 Then 'no data flag
tmrMeasureData = True 'measuring data timer
Exit Sub

End If
If tmshow <> 0 Then 'show interval time(sec)

ClearGraph 'graph clear
tmrShowGraph= True 'show graph timer
Exit Sub

End If
If DLVR(LDCH)> DLVMAXThen

DLVMAX= DLVR(LDCH)
If LCNTMD= 1 Then

txtPresentCNT.Text =
Format(DLVMAX,PRUS1$) 'present counts

End If
If LATSF= 1 Then

If DLVMAX* DMXRT> GYMAXThen
ClearGraph 'graph clear
tmrRealRange = True 'real auto range up timer
Exit Sub

End If
End If

End If
RealTimeGraph 'graph real time display
tmrMeasureData = True 'measuring data timer

End Sub
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Sub StopOnline() 'online stop

HScrollCHN.Visible = True 'ChannelNumber ScrollBar
lblCursorItem.Visible = True 'cursor item label
lblCursorX.Visible = True 'cursor x label

rsrtrvu+w:rxrtr

cmdStart.Caption = "START" 'MeasuringStart button
txtMeasuringS.Text = "STOP" 'measuring sign box
txtMeasuringS.BackColor = cfcolor(9) 'yellow back color

'
nyn:�

6 (�)

chkLogOn.Visible = False 'backup log on chkbox
'

nyn}|

�

End Sub
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A.1.9 ClearData B � � 
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Private Sub tmrClearData_Timer()

tmrClearData = False 'data clear timer
If menun= 1 Then 'menu number(online mode)

ClearOnline 'online clear

'
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ElseIf menun= 2 Then
ResetDATA 'data reset
IntegClearT 'integral title clear
tmrFileRD = True 'file read timer

Else
ResetDATA
IntegClearT
tmrDatFileRD = True

'
nyn}|
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End If
End Sub
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Sub ClearOnline() 'online clear

ResetDATA 'data reset
If LATSF= 1 Then

GYMAX= 200

rsrtrvu+w:rxrtr

lblPresentCNT.Visible = True 'present count label
txtPresentCNT.Visible = True 'present count box
lblUnitPRC.Visible = True 'present count unit

'
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chkLogOn.Visible = True 'backup log on checkbox
'
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�

txtStartDay.Text = ""
txtStartTime.Text = ""
txtStopDay.Text = ""
txtStopTime.Text = ""
txtTrueTime.Text = ""
fmend = 0 'measuring end flag
fmstop = 0 'measuring stop flag
fmstart = 0 'measuring start flag
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End Sub
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Sub ReadFileSet2() 'read file nameset

Dim fnchk As String 'file namecheck
Dim msgwdAs String 'message word
Dim msgtt As String 'message title
Dim msgrn As Integer 'message return number
Dim nfinp As String 'input file name

If Not (f Is Nothing) Then 'form
Set flast = f 'last form
Unload f
Set f = Nothing

End If
fsetfn = 1 'file nameset flag
fokrdf = 0 'read file ok flag reset
Me.Enabled = False
dfnlast = dfname 'last data file name
CommonDialog2.CancelError = True
On Error GoToErrCclRD 'cancel error
CommonDialog2.ShowOpen 'data read
nfinp = CommonDialog2.FileName 'input file name
CommonDialog2.CancelError = False
On Error GoToErrMsgRD 'error message
fnchk = Dir(nfinp) 'file namecheck
If fnchk = "" Then

fsetfn = 0 'file nameset flag
Beep
msgwd= "File not found"
msgtt = "Error Message"
msgrn = MsgBox(msgwd,vbOKOnly+ vbExclamation, msgtt)
CommonDialog2.FileName= dfnlast 'last data file name

Else
fokrdf = 1 'read file ok flag
dfname = nfinp 'data file name

End If
Me.Enabled = True
Exit Sub

ErrCclRD:
CommonDialog2.FileName= dfnlast 'last data file name
CommonDialog2.CancelError = False
Me.Enabled = True
Exit Sub

ErrMsgRD:
msgtt = "Error Message"

83



A.1 MAINMCA.FRM

msgrn = MsgBox(Err.Number& " " & Err.Description,
0 + 16, msgtt)

CommonDialog2.FileName= dfnlast 'last data file name
Me.Enabled = True

End Sub
'
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Private Sub tmrDatFileRD_Timer()

tmrDatFileRD = False 'file read timer
fsetfn = 0 'file nameset flag
Do

ReadFileSet2 'read file nameset
Loop Until fsetfn = 1 'file nameset flag
If fokrdf = 1 Then 'read file ok flag

ReadData2 'filing data read
If ferrdf = 0 Then 'read error flag

tmrOfflineDP = True 'offline display timer
End If

Else
MenuFormSet 'menu form set

End If
End Sub
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Sub ReadData2() 'filing data read

Dim i As Integer
Dim msgtt As String 'message title
Dim msgrn As Integer 'message return number

ferrdf = 0 'read error flag
nfile = FreeFile 'file number
On Error GoToErrMsgRDDA 'error message
Opendfname For Input As #nfile
For i = 0 To LFFN

DLVR(i) = 0
Next i
Do While Not EOF(nfile)
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Input #nfile, chlogd
DLVR(chlogd) = DLVR(chlogd) + 1

Loop
Close #nfile
Exit Sub

ErrMsgRDDA:
msgtt = "Error Message"
msgrn = MsgBox(Err.Number& " " & Err.Description,

0 + 16, msgtt)
CommonDialog2.FileName= dfnlast 'last data file name
ferrdf = 1 'read error flag

End Sub
'
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Private Sub tmrOfflineDP_Timer()

Dim i As Integer

tmrOfflineDP = False 'offline display timer
DLVMAX= 10

rsrtrvu+w:rxrtr

lblFileName.Visible = True 'file namelabel
txtFileName.Visible = True 'file nametext
txtFileName = dfname 'file namebox

'
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chkLogOn.Visible = False 'back up log on check box
'
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End Sub

A.2 Men uMCA.frm

A.2.1 �C;�� ���.�`> � ;L_ . � � .

� &�

�

� �

� ��3��

 

� �

"

I

(.dat)
)��6+ ,

�  

, 9

��3����}m

�



K

8��

�

�`z

�

!

�

nyn �

menun=3
K

q

! �	��
(9




*

�

Private Sub cmdDataMD_Click()

frmMainMCA.menun= 3 'menu number
Unload Me

End Sub
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Private Sub Form_Unload(Cancel As Integer)

Select Case frmMainMCA.menun
Case 0

frmMainMCA.menun= 4 'menu number
Case 1

frmMainMCA.Visible = True
Case 2

frmMainMCA.Visible = True
Case 3

frmMainMCA.Visible = True
End Select
frmMainMCA.tmrMenuS= True 'menu selected timer

End Sub
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