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18.1 Introduction

 Variablesandarraysare onlytemporary
— Lost during garbage collection or when a program terminates

 Filesused forlong term storage
— Calledpersistent data
— Storedon secondary storagkevices
 Can stordarge amountsf data
— Much more than in variables or arrays in progranmang
e Can “carry” datdbetweemrogramexecutions

 This chaptedeals with:

— Seguential-access files
— Ed. 1 only: Random-access files (not covered in.CH)

— File processing features
— Stream-input/output features

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



18.2 Data Hierarchy (see Fig — next page)

— BIt (binary digi) : either ‘1’ or ‘0’
 All data represented as combination of bits
« Easy for electronic devices to understand
— Byte eight bits
— Charactertwo bytes in C# (C# uses Unicode)
« Character seset of all characters used to program and
represent data on a particular comg
— Field composition of characters that conveys a meaning
— Record composition of several, related fields
— File: group of related records
* Record keyidentifies recordities it to a particular entity)
« Sequential filetypically, records stored in order of
record keysct. slides 25-27)

— Databasea collection of related file@anaged by DBMS)
O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien
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18.2 Data Hierarchy

a collection of related files database
Sally |Black
Tom |Blue
> Judy | Green file
Iris Orange
Randy | Red
Judy | Green record
T
JL*dy field
01001010 byte(ASCII for J)
*
1 bit

Fig. 18.1 Data hierarchy.
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18.3 Files and Streams

* File—a sequentiatream of bytes

O 1 2 3 4 5 6 7 8 .... n-1
end of file markera.k.a. a sentinel value)

Fig. 18.2 C#’s view of am-bytefile.

— File encdetermined by
» anend-of-file marker

o file length- number of bytes in the file
— Recorded in system data structure

 Whenfile openedn C#

— Creates anbject
— Associates a streawith that object

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



18.3 Files and Streams

 When a program start8 stream objects aceeated
— Theyfaclilitate communication
theprogram <----> a particulafile or device
— The3 stream objectare accessed via th@roperties
e PropertyConsole.Inreturnsstandard inpustream object
— Enables a program to inpubm the keyboard
* Propert: Console.OL: returnsstandard outp! stream obje:
— Enables a program to outgatthe screen
* PropertyConsole.Errarreturnsstandard errostream object
— Enables a program to outparror messagds thescreen

 We havealready use€onsole.In and Console.Out
— Console.Read and Console.ReadLineC@sole.lnmplicitly
— Console.Write and Console.WriteLine Usensole.Ouimplicitly
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18.3 Files and Streams

 Namespac&ystem.lO neededor file processing
— Includedefinitions for stream classes such as:

o ClassStreamReaderfor text inputfrom a file
— inherits from abstract cla3®xtReader
» Console.Ins a property off extReader

o ClassStreamWriter- for text outputo a file
— inherits from abstract clag&xtWriter
» Console.Olis a property oTextWritel

o ClassFileStream - for text input/outpufrom/to a file
— inherits from abstract claS&tream
— Example:
privateFileStreanoutput;
output = newFileStrean( fileName,
FileMode.OpenOrCreate, FileAccess.Write );

— Files are opened by creating objects of these stream classes

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



18.3 Files and Streams

e BinaryFormatterclass: convertgerializes or deserializes)
original objects from/tdhe correspondin§tream objects

— Serialize Convert an object into a format that can be written to
a file without losing any of that object’s data

original object --[BinaryFormatter]--> Stream object

Note an analogy to the ‘ToString’ methods that we have used 1
convert objects to strings. (The ‘ToString’ conversion n@ts
for files — for converting in-memory objects to strings only!).

— DeserializeRead a serialized objegtrialized into a stream object)
from a file and reconstruct the original object from it

Stream object --[BinaryFormatter]--> original object

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



18.3 Files and Streams

o Abstract classSystem.|O.Stream  allows for
representation aftreams as bytes

— Bytes(representing streamg@restored in filegdmemory/buffer
or
— Bytes(representing streamg@reretrieved from fileAnemory/buffer

e Concrete classaterived fromStream :

— Clas¢ FileStream : read/writeto/from sequentie-access an
random-accesiiles
[**SKIP**:  The following are not used now:]
— Class MemoryStream : transfer of data directly to and framemory
* Much faster than other types of data transfer. (&grom disk)

— Class BufferedStream  : usedoufferingto transfer data to/from a
stream

« Buffering enhances I/O performance
— Logical outpubperations (to buffer) add data to the buffer aae in memory)
— When buffer fullphysical outpubperation to a device performed

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



10
18.3 Files and Streams

« Example sequence of writing an object to a file:

Step 1. original --[BinaryFormatter - serialize]--> Stream
object object

Step 2. Stream --[FileStream]--> file
object

 Example sequence of reading an object from a file:

Step 1. file --[FileStream]--> Stream
object

Step 2. Stream --[BinaryFormatter - deserialize]-->original
object object

O 2002 Prentice Hall. All rights reserved. - - Slide added by L. Lilien
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*k* SKIP **k*%k
18.4 Classes File and Directory
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18.5 Creating a Sequential-Access File

e |n C#, files haveno structure
— Just assequence of bytes
 Norecord structure

 Programmers have to structure fiteaneet the
requirements of applicatio

— Define/create younwn record structureithin a file
» Using text and special characters

O 2002 Prentice Hall. All rights reserved. - - Slide modified by L. Lilien



DIGRESSION: Enumeration

 Enumeratiordeclaration
<modifier> enum <enum_name> : <underlying_type>
/[ modifier: private, public, protected or internal

{
<Enumeration list>
{
 Example
enum Months /[ default underlying type is int
JAN, FEB, MAR, APR
}

» By defaultthe first enumerator has the value of 0 and theevaf each
successive enumerator is increased by 1.

— Example: In the above case, the value JAN is B BH, ...
e Canoverride default values
— For example
enum Months

JAN =10, FEB = 20, MAR = 30, APR =40
}

Example: in the above case the value JAN is O, ISEBand so on
— Example: Now the value JAN is 10, FEB is 20, ...

[cf. Rajesh V. S. - see http://vW\AN.c-shﬁcﬁemﬂmnguage/EnumeratorsInCsharpRVS.asp]
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14
DIGRESSION: Enumeration — cont.

* An explicit castis neededo convertfrom underlyingenum type to another type
e.g., integer type.(This is why the enum types are type-saf€#.)

— Small example

Int X = Months.JAN: Is nota valid statement in C#.
Int X = (int) Months.JAN ; is a valid statement.

e Larger exampl@'ncl. converting and printing enum values)
using System;
enum Months : long // non-default underlying type — 64-Dbit size

JAN =10, FEB = 2(
}
class MyClient

public static void Main()

{
long x =( long ) Months.JAN;
long y =( long ) Months.FEB;
} Console.WriteLine(*JAN value = {0}, FEB value = {1}", X, y);

}
Output | JAN value = 10, FEB value = 20

[cf. Rajesh V. S. - see http://vW\AN.c-sh%cﬁenﬂmnguage/EnumeratorsInCsharpRVS.asp]
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18.5 Creating a Sequential-Access File

« Examples in Chapter 18ile processingn abank-account
maintenancapplication

— ClassBankUIForm- a reusable window®rm for examples

— ClassRecord- used for writing/readingecords to/frona
sequential filgin Fig.17.9, 17.11, 17.12 in the slides below)

— Both classesompiled into a DLL librarynamedBankLibrary

O 2002 Prentice Hall. All rights reserved. - - Slide added by L. Lilien



18.5 Creating a Sequential-Access File

16

e Other classem examples in this slides Section

— Derived from BankUIForm:

* public clasLCreateFileForm BankUIForm(Fig 17.9)
* public clasRReadSequentialAccessFileFormBankUIForm(Fig

17.11)

(1™ creating a Sequential File = |I:I |£|

Account

Figure: GUIs foi e
CreateFileFornand

ReadSequentialAccessFileForm testName

add 3 buttons tBankUIForms GUI

(compare this figure with the figure on the

Balance

Enter | Exit

preceding slide) Save As RJ

— Not derived from BankUIForm:

* public clasLCreditinquiryForm: Systems.Windows.Forms.Form

(Fig. 17.12)

O 2002 Prentice Hall. All rights reserved. - -
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/[ Fig 17.7: BankUl.cs
/Il A reusable windows form for the examples in this chapter.

using  System;

using  System.Drawing;

using  System.Collections;

using  System.ComponentModel;
using  System.Windows.Forms;
using System.Data;

public class BankUIForm : System.Windows.Forms.Form

{

private System.ComponentModel.Container components =

public  System.Windows.Forms.  Label accountLabel,
public ~ System.Windows.Forms.  TextBox accountTextBox

public  System.Windows.Forms.Label firstNameLabel,
public  System.Windows.Forms.TextBox firstNameTextBox;

public  System.Windows.Forms.Label lastNameLabel;
public  System.Windows.Forms.TextBox lastNameTextBox;

public  System.Windows.Forms.Label balanceLabel;
public  System.Windows.Forms.TextBox balanceTextBox;

/l number of TextBoxes on Form'
protected int TextBoxCount = ; /I protected
/Il private and public, accessible in this & its derived classes

null ;

access — between

17
A Qutline

Vv

BankUI.cs

Textboxe

Labels

Slide modified by L. Lilien
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62
63
64

/[ enumeration constants specify TextBox indices

public enum TextBoxIndices

{
ACCOUNT /Il - by default, ACCOUNT =0
FIRST, I/l - by default, FIRST =1
LAST, /Il - by default, LAST =2
BALANCE I/l - by default, BALANCE =3

/I Used in Lines 81-88
} // end enum /[ enumerated type T extBoxIndices used here
/I to define field offsets within a record:
[STAThread]
static void Main()

{
}

/I Visual Studio .NET generated code comes here

Application.Run( new BankUIForm() );

/I clear all TextBoxes

A 18

Qutline
V4

BankUI.cs

public void ClearTextBoxes () Method to clear textboxes

{ <«
/[ iterate through every Control on form
for ( int 1= 0;i<Controls.Count; i++)

{ /[ Count is 8, since BankUIForm has 8 controls: 4 labels
/[ and 4 text boxes - see lines 15-25 and Slide 15
Control myControl = Controls[ i ]; /I get control

/I determine whether Control is TextBox

if  ( myControl Is TextBox)

{ /Il skip if not a text box, i.e., if a label
/I clear Text property (set to empty strng)

myControl.Text = R

}

} // end method ClearTextBoxes

Slide modified by L. Lilien
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65
66
67
68
69
70
71
72

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

24
95
96
97

| IT—I Outline
I set text box values to string array ‘values’ E—

public void SetTextBoxValues ( string [] values) Method to set values

{ of textboxes
/I determine whether string array has correct length l.cs

if  (values.Length != TextBoxCount )

{

/I throw exception if not correct length
/I - will discuss exceptions next week
throw ( new ArgumentException( +
(TextBoxCount + 1) + ));

}

Il set array values if array has correct length
else
{
Il set array values to text box values — using offsets
accountTextBox.Text =
values] ( int  )TextBoxIndices. 1; 1/ cast required
firstNameTextBox.Text = Il see Slide 14
values| ( int  )TextBoxIndices. I;
lastNameTextBox.Text =
values] ( int  )TextBoxIndices. I;
balanceTextBox.Text =
values] ( int  )TextBoxIndices. I;

}
} // end method SetTextBoxValues

/I set string array ‘values’ to values entered (as text) in text

Il boxes
public string [ GetTextBoxValues () Method to get the

{ < values of textboxes
string  [] values = new string [ TextBoxCount ];

) 2002 Prentice Hall.

All rights reserved.
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98

99

100
101
102
103
104
105
106
107
108
109
110
111
112

/I copy text box fields to string array

values] ( int )TextBoxIndices.
accountTextBox.Text;

values] ( int )TextBoxIndices.
firstNameTextBox.Text;

values] ( int )TextBoxIndices.
lastNameTextBox.Text;

values] ( int )TextBoxIndices.
balanceTextBox.Text;

return  values;

} // end method GetTextBoxValues

} //'end class BankUIForm

20
— using offsets A Outline
ACCOUNT] = v
ST = BankUl.cs
LAST ]=

BALANCE] =

R x| Program Output

O 2002 Prentice Hall.
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/l Fig. 17.8: Record.cs A Outline

/Il Serializable class that represents a data record. v

using  System;

o U RequiredTells compiler objects of class Record.cs
[Serializable] Record can be represented as sets of

public class Record .

{ bytes(can read/write bytes from/to

private int account; < Streatns)

private string firstName;

private string lastName; 7

private double balance;

Data to go into record

/I default constructor sets members to default values

public  Record() : this (

{
}

: , ) ——
Sets members to O

/I overloaded constructor sets members to parameter values
public  Record( int accountValue, string firstNameValue,

string lastNameValue,

{
Account = accountValue;
FirstName = firstNameValue;
LastName = lastNameValue;
Balance = balanceValue;

} /l end constructor

double balanceValue )

$ 

+— | Set members to
T 1 parameters

P
<

21
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32
33
34
35
36
37
38
39
40
41
42
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

/I property Account

public int Account
{
get
{
return account;
}
set
{
account =  value ;
}

} // end property Account

/I property FirstName

public string FirstName
{
get
{
return firstName;
}
set
{
firstName = value ;
}

} // end property FirstName

7

Accessor methods

A Outline
\V4
Record.cs

O 2002 Prentice Hall.
All rights reserved.

22



60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

/I property LastName

public string LastName
{
get
{
return lastName;
}
set
{
lastName =  value ;
}

} // end property LastName

/I property Balance

public double Balance
{
get
{
return balance;
}
set
{
balance = value ;
}

} // end property Balance

} // end class Record

Accessor methods

A Outline
\V4
Record.cs

O 2002 Prentice Hall.
All rights reserved.
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GUI for the Next Prograngig. 17.9 -

CreateSequentialAccessFile.cs):
Creating a sequential-access fileWriting data

Into a sequential-access fileexample

A _ 24
o Outline
CreateSequential

AccessFile.cs
Program Output

ﬂg Creating a Sequential File ;lglﬁl

User clicksthe “Save AS button Account
In the “Creating a Sequential
File” windowto start file First Name
creation proces

Last Name
File selection dialog window
(next slide) appears. Balance

Save As RJ Enter Exit

O 2002 Prentice Hall.
Slide modified by L. Lilien All rights reserved.
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A Qutline
Vv

CreateSequential
AccessFile.cs

Program Output

User creates a filey
selectingts drive &
directory(by
pointing & clicking),
and by typing its
filename‘clients.dat’
(into the ‘File name:
text box)in the
displayed file
selection dialog
window named
‘Save As”.

savens 2(x|

Save in: |{_j CreateSequentialAccessFile ;I &= B £ FEv

| 1bir

_lobj

1 App.ico

(] AssemblyInfo.cs
[ CreateSequentialaccessFile.cs

& CreateSequentialAccessFie.cspro

[l CreateSequentialaccessFile.csproj.user
CregteSequentalAccessFie.rasx

(63 CreateSequentialiccessFie.sin

B CreateSequentialAccessFile. su0

A

File name: Iclients.dat LI Save
Save as bype: I ;I Cancel

A -

Files and directories _ | _
SaveFileDialogue

O 2002 Prentice Hall.
Slide modified by L. Lilien Allrights reserved.



26
After the file location and name are entered, A Qutline

data (records) are entered as follows: \Y
¥ creating a Sequential File - |EI|£|
. . Account |1[][]
User enters datato 4 textboxes, then clicks
on ‘Entel’ First Name INan-::y
(For simplicity, user enters datathe | act Name [Brown
‘Account’ number orderAccount’ is the
record key) Balance [24.54
Prograrmrstore: data in 4 fields oRecord . SaveAs | Enter g Exit |
In a file.
ﬂgﬂreating a Sequential File — |EI|£|
User enters datato 4 textboxes, then clicks Y P00
on ‘Enter.
; ; First Name IStEl[:E‘f
Progranstoresdata in 4 fields oRecord 2
In a flle. Last Name IDunn
Balance I314.33
Save As | Enter QJ Exit
Slide added by L. Lilien



User enters datato 4 textboxes, then clicks
on ‘Enter.

Progranstoresdata in 4 fields oRecord 3
in a file.

User enters datato 4 textboxes, then clicks
on ‘Enter.

Progranstoresdata in 4 fields oRecord 4
in a file.

Slide added by L. Lilien
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o Outline
ﬂg Creating a Sequential File ;lglil
Account ISU[]
First Name IDuug
Last Name IBarker
Balance IU-UU
Dave As | Enter Q Exit |
ﬂg Creating a Sequential File ;lglﬁl
Account |4[][]
First Name IDEW'B
Last Name ISmith
Balance |258-34
Dave As | Enter Cg Exit




User enters datato 4 textboxes, then clicks

on ‘Enter.

Progranstoresdata in 4 fields oRecord 5
in a file.

User clicks onExit’' to terminate program
execution.

Program terminates, but all fivecords
remain stored safely

Slide added by L. Lilien
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o Outline
¥ creating a Sequential File ol x|
Account |5UU
First Name ISam
Last Name |Stone
Balance |34-98
Save As | Enter QJ Exit |
[® creating a Sequential File ol x|

Account |

First Name I

Last Name I

Balance I

Save As | Enter |

Exit g
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/Il Fig 17.9: CreateSequentialAccessFile.cs
/I Creating a sequential-access file.

I/l C# namespaces

using  System;

using System.Drawing;

using System.Collections;

using  System.ComponentModel;

using System.Windows.Forms;

using System.Data,

using System.lO;

using  System.Runtime.Serialization.Formatters.Binary;
using  System.Runtime.Serialization;

/l Deitel namespace
using BankLibrary;

public class CreateFileForm :  BankUIForm
{ /I 3 additional buttons added to the inherited wind
private System.Windows.Forms.Button saveButton ; //‘Save As’ button
private System.Windows.Forms.Button enterButton ; // ‘Enter’ button
private System.Windows.Forms.Button exitButton ;  // ‘Exit’ button
/I The 3 buttons appear in the new “Creating a Sequ ential File” window
private System.ComponentModel.Container components = null ;

/] serializes Record in binary format

private BinaryFormatter formatter = new BinaryFormatter() ;
/I BinaryFormatter — see Slide 8

/I stream through which serialized data is written to file

private FileStream output; /I FileStream — see Slide 7

IT_| _ 29
: Outline

eateSequential
cessFile.cs

ow

Slide modified by L. Lilien
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48
49

50
51
52
53
54
55
56

2/
58
59
60
61
62

[STAThread]

static void Main()
{

Application.Run( new CreateFileForm() );
}

/I Visual Studio .NET generated code

I

‘ saveButton_Click’ method is for

/I a Sequential File’ window (not ‘Save’ button in
/[ invoked when user clicks Save button
private void saveButton_Click (

{

object  sender, System.EventArgs e )

/I create dialog box enabling user to save file

SaveFileDialog fileChooser = new SaveFileDialog()

/I Object fileChooser of SaveFileDialog class used
Il select files - see Slide 25

DialogResult result = fileChooser. ShowDialog ();

/I ‘ShowDialog()’ displays fileChooser object
/[ and returns an integer, which is stored in ‘resu
string fileName; /I declare variable for holding the
/[ name of file to save data

I/l create file for user (or open if it already exists
/[ user cancels or provides wrong file name
fileChooser. CheckFileExists = false ;

/I exit event handler if user clicked "Cancel”
if  ( result == DialogResult. )
return ;
Il we're here only if user did not click "Cancel"
/I get specified file name
/I using property Filename of fileChooser
fleName = fileChooser. FileName ;

Il show error if user specified invalid file

if  (fileName == || fileName == null )
MessageBox.Show( ,
MessageBoxButtons. , MessageBoxIcon.

‘Save As’ button in the
‘Save As’ window)

; tO\

/ canceled save

‘Creating

30
A Qutline
V4

CreateSequential
AccessFile.cs

Instantiate
SaveFileDialog object

Show SaveFileDialog

) — unless

Test if user

Get file name

to save to

Slide modified by L. Lilien
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64
65
66
67
68

69
70

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

89

90
91
92
93
94

95
96

A 31
else line
{ —
/I save file via FileStream if user specified valid file .
try Instantiate output stream
_ ) _ with write permission
I/l open file with write access
/I opens file by instantiating a FileStream object — see Slide 7
output = new FileStream ( fileName |,
FileMode. OpenOrCreate , FileAccess. Write  );
/I - FileMode.OpenOrCreate = open if exists, create o therwise
Il - FileAccess.Write = allow only write operations o n ‘output’;
/I other possible values: FileAccess.Read, FileAcce ss.ReadWrite

/I disable Save button and enable Enter button

saveButton .Enabled = false ;
enterButton .Enabled = true ;
}
/I handle exception if file fileName (l. 69) does not exist
catch ( FileNotFoundException )
{
/I notify user if file does not exist
MessageBox.Show( "File Does Not Exist” , "Error"
MessageBoxButtons. Ol MessageBoxlcon. Error );
}

} // end method saveButton_Click

/I invoke when user clicks Enter button

private void enterButton_Click ( -—
object  sender, System.EventArgs e ) Method to save data

{ . when user clicks enter
/I store TextBox values string array

string [] values = GetTextBoxValues(); /I defined by us - see Slides 19-20

/I Store values from text boxes into file (organized
/l into records)
Record record = new Record (); /linstantiate a new record

ved.

ce Hall.

Slide modified by L. Lilien
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98

99

100
101
102
103
104
105
106
107
108
109
110

111
2
113
114
115
116
117
118
119

120
121
122
123
124
125
126
127
128
129

[A] 32

/l a lot to do if TextBox account field is not empty Jutline
if  (values[ (int ) TextBoxIndices. 1!= ) I/ explicit cast ——
{ /l for enum
Il store TextBox values in record and serialize record )
try equential
Lt ile.cs
get account number value from TextBox
int accountNumber = Int32.Parse(
values| ( int ) TextBoxIndices. 1);
/I convert the string values [...] into an int
/I determine whether accountNumber is valid
if  (accountNumber > )
Il store TextBox fields in the object record (of type
/l Record )
record .Account = accountNumber; -« Store TextBox

record .FirstName = ) .
«—1fields in record

values| ( int ) TextBoxIndices. I;

record .LastName = /
values| ( int ) TextBoxIndices. I;

record .Balance = Double.Parse (

values| ( int ) TextBoxIndices. 1 );

I serialize object: write Record to the object

/I output (of type FileStream ) - see l.30
// by using method serialize for obj. formatter
/I of type BinaryFormatter — see .27

formatter.Serialize ( output, record ); " :

} | Serializerecord into

else output (of type FileStream)
/I notify user if invalid account number
MessageBox.Show( : ,

MessageBoxButtons. , MessageBoxlcon. )
}
} 1/ end of try Slide modified by L. Lilien

rentice Hall.
All rights reserved.




130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

}

ClearTextBoxes();

/I notify user if error occurs in serialization
catch ( SerializationException )

{

MessageBox.Show(

MessageBoxButtons. , MessageBoxIcon. );

}

/I notify user if error occurs regarding parameter format

catch ( FormatException )
{ < 

MessageBox.Show(

MessageBoxButtons. , MessageBoxIcon. );

/I clear TextBox values

/I Method def. in class BankUIForm — 1.49

} /I end method enterButton_Click

/I invoked when user clicks Exit button
private void exitButton_Click (
object  sender, System.EventArgs e )

{

/l determine whether file exists

if
{

33
A Qutline
V4

CreateSequential
AccessFile.cs

Catch block if user input
invalid data

Close output strearfof type
FileStream — see |. 30)

(output != null )

/I close file

try

{ /
output.Close() ;

}

Slide modified by L. Lilien
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34
162 /I notify user if error closing file A Out”ne
163 catch ( IOException ) v
164 {
165 MessageBox.Show( " Cannot close file " "Error" .
166 MessageBoxButtons. Ok MessageBoxlcon. Error ); CreateS(_equentlaI
167 } AccessFile.cs
168 }
169 g
170 Application.  Exit) ; «— | Exit program
171
172 } // end method exitButton_Click
173

174 } [/l end class CreateFileForm

[ creating a Sequential File - |EI |£|
Program Output

Account

BankUI graphical

user interface @—
First Mame

Last Name

Balance

Save As RJ Enter Exit

O 2002 Prentice Hall.
All rights reserved.



18.5 Creating a Sequential-Access File

Account Number Frs Name Lag Name Balance
100 INancy Brown -29.54

200 btacey Dynn 31433

300 Poug Barker 0.00

400 Dave Smith 258.34

500 bam dtone 3498

FHg.17.10 Sample data for the program of Hg. 17.9.

O 2002 Prentice Hall. All rights reserved. - -
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AGAIN:
GUI for the Preceding Progragg. 17.9 -

CreateSequentialAccessFile.cs):
Creating a sequential-access fileWriting data
Into a sequential-access fileexample

A _ 36
o Outline
CreateSequential

AccessFile.cs
Program Output

™ creating a Sequential File ;lglﬁl

User clicksthe “Save AS button Account
In the “Creating a Sequential
File” windowto start file First Name
creation proces

Last Name
File selection dialog window
(next slide) appears. Balance

Save As RJ Enter Exit

O 2002 Prentice Hall.
Slide modified by L. Lilien All rights reserved.
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Outline
2% V
Save in: |{_ﬂ CreateSequentialAccessFile j & Bk B
CIon CreatequuentlaI
) é obj AccessFile.cs
Histary Appiico
: ] AssemblyInfo.cs Program Output
E’ FCreateSequentialiccessFie.cs
Dieskiop & CreateSequentialiccessFile.cspro
: FACreateSequentialaccessFile.csproj.user
ﬁ B CreateSequentialtcoessFile.resx
by Docurmants o3 CreateSequentialiccessFie.sin
@ Hh CreateSequentialbocessFile. suo
T A
iy Computer
e
by Iletwnrk Pla.
File name: Iclients.dat ﬂ Save
Sawve as type: I ﬂ Cancel
I ¥
SaveFileDialogue

Files and directories

The useselectdy clicking the appropriaterive, directory andtypesfilename
(‘clients.dat’).
Then shelicks Savgor Cancel). Slide modified by L. Lilien

O 2002 Prentice Hall.
All rights reserved.
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A Qutline

[ creating a Sequential File - 1of x| v
Account 100 )
CreateSequential
_ AccessFile.cs
First Name Nancy Program Output
Last Name Brown
Balance -24.54
Save As Enter Q Exit |
™ cCreating a Sequential File = |EI |£|
Account 200
First Name Stacey
Last Name Dunn
Balance 314.33
Save As Enter Q Exit

O 2002 Prentice Hall.
All rights reserved.
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A Qutline
Vv

™ creating a Sequential File = pd
Account 300
First Name Doug
Last Name Barker
Balance ID.DU
Save As | Enter 9 Exit |
™ creating a Sequential File — ol x|
Account 400
First Name Dave
Last Name Smith
Balance 208.34
Save As Enter Q Exit

CreateSequential
AccessFile.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.



¥ creating a Sequential File

Account 500
First Name Sam
Last Name Stone
Balance 34.98

Save As Enter Q

Exit |

40
A Qutline

\%

@ Creating a Sequential File

m]p.3

Account

First Name

Last Name

Balance

Save As Enter

Exit g

CreateSequential
AccessFile.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.
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18.6 Reading Data from a Sequential-Access File

 Read data sequentialisom a file
— Programstarts at the beginninaf a file &
read dataonsecutivelyntil the desired data found

« Sometimes necessary to do this several timesglexacution of a
program

— File-position pointer

* When &file (a FileStream objec IS openey, its file-position pointe is set to
‘O’ (i.e., points to the first byte — the byte at off§ét- see Slide 5)

« Always points tanext byte to be reaflom orwrittento file
« Can be repositioned to any point only in a randmtess file (not covered in CS 1120)

O 2002 Prentice Hall. All rights reserved. - -
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18.6 Reading Data from a Sequential-Access File

* One prograntancreate(or write) a file, and terminate.

* Another prograntanreadthe fileat any time
— In aminute /day /week/ ... /year/ ...
— As long as the file is not deleted

e Example:

public clasRReadSequentialAccessFileForfBankUIForm

— Reads the same file thateateSequentialAccessHiberig. 17.9)
created (wrote)

O 2002 Prentice Hall. All rights reserved. - - Slide added by L. Lilien
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GUI for the Next Prograngig. 17.11 -

ReadSequentialAccessFile.cs):

Reading from a sequential-access fild&example
¥ rReading a Sequential File ' N (=1pd

Qutline

<>

When theprogramstarts, itdisplaysthe “Reading a
Sequential File” form

User clicksthe “Open Filé buttonin the *Reading a
Sequential Filewindowto start file opening process. =™ |

Account I

First Name I

(Notice that “Next Record” is dimmed) Balance |
File selection dialog window appears (below). CEETEENN W
2[x|
Loak in: |E~.| CreateSeguentialiccessFile ﬂ 4 &= ERr
. - _1bir
User opens fildy H_ o
. . . Istary AP ico
selectingts drive, € PR
directoryandname- by Deskicp Shti o .
inti ickinai G| e e e
pOIntIng & C“Cklng In My Documerts @CreateSeguenu:alAccessF?le:respx :
the displayed file ki)
selection dialogvindow
n a m e d . O p e n'” Moy Metwork Fla..

File name:; lclients.dat

Open

Cancel |
7

L4] <]

Slide added by L. Lilien

Files of type: I




After the file is openedata (records) from
the file are read as follows:

User clicks onNext Record

Prograndisplays Record,Xhat is, 4 fields
of Record 1 from the file.

(As you remember, ‘Account’ is the record key and
date were stored in the filin the ‘Account’ numbe
order Thus, the first record displayed is the one with
the lowest key: 100.)

Userclicks on Next Record

Prograndisplays Record key: 200), that
IS, 4 fields of Record 2 from the file.

Slide added by L. Lilien

@ Reading a Sequential File

Account

First Name

Last Name

Balance

Open File

A _ 44
o Outline

- o x|
[100
INﬂnDY
IBruwn
|-24.54

Next Record {}J

@ Reading a Sequential File

Account

First Name

Last Name

Balance

Open File

=] .

1200

IStac ey

IDunn

1314.33

Next Record {}J




A _ 45
o Outline
¥ reading a Sequential File = |EI |£|
Account |3[][]
User clicks onNext Record First Name [Doug
Programdisplays Record g&ey: 300), that Last Name [Barker
1S, 4 fields of Record 3 from the file. 5
alance IU
Open File | Next Record {}J
¥ reading a Sequential File = |EI |£|
Account |4[][]
Userclicks on Next Record First Name [Dave
Prograndisplays Record &ey: 400), that Last Name [Smith
1S, 4 fields of Record 4 from the file.
Balance |258.34
Open File | Next Record {}J
Slide added by L. Lilien



User clicks onNext Record

Prograndisplays Record &ey: 500), that
IS, 4 fields of Record 5 from the fi

Userclicks on Next Record

Program ‘No more records in file’ since end
of file has been reached.

Slide added by L. Lilien

<>

_ 46
Qutline

@ Reading a Sequential File - |I:I |£|
Account |5[][]
First Name ISam
Last Name IStune
Balance I34.98
Open File | MNext Record kj

@ Mo more records in file

84
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/l Fig. 17.11: ReadSequentialAccessFile.cs
/l Reading a sequential-access file.

I/l C# namespaces

using  System;

using System.Drawing;

using System.Collections;

using  System.ComponentModel;

using System.Windows.Forms;

using System.Data,

using System.lO;

using  System.Runtime.Serialization.Formatters.Binary;
using  System.Runtime.Serialization;

/I Deitel namespaces
using BankLibrary ;

public class ReadSequentialAccessFileForm : BankUIForm
{ /I 2 additional buttons added to the inherited wind ow
System.Windows.Forms.Button openButton ;  //“Open File” button
System.Windows.Forms.Button nextButton ; // “Next Record” button
/I The 2 buttons appear in the new “Reading a Seque ntial File” window
private System.ComponentModel.Container components = null ;

/I stream through which serializable data are read from file
private FileStream input ;

/I object for deserializing Record in binary format

private BinaryFormatter reader = new BinaryFormatter();
[STAThread]
static void Main ()
{

Application.Run( new ReadSequentialAccessFileForm() );
}

A 47

Qutline
V4

ReadSequentialAc
cessFile.cs

Slide modified by L. Lilien

O 2002 Prentice Hall.
All rights reserved.
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37
38

39
40
41
42
43
44

ﬁ
46
a7
48
49
50
51
52

53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68
69
70

/I Visual Studio .NET generated code Outline 48
/ The  ‘openButton_Click’ method is  for the “Open File” button in “Reading A A LLLEA2
/I a Sequential File” window (not the “Open” button in the “Open” window)
/I invoked when user clicks Open button
private void openButton_Click  ( ~ :
object  sender, System.EventArgs e ) ?equentlaIAC
{ lle.cs
/I create dialog box enabling user to open file
OpenFileDialog fileChooser = new OpenFileDialog() ; *+— Instantiate OpenFilelDialog
/I next line displays the “Open” window - see Slide 43 - bottom
DialogResult result = fileChooser.ShowDialog() ; \
string fileName; /[ variable to store name of file Display OpenFiIeDialog
/l containing data
/I exit event handler if user clicked Cancel
if  (result == DialogResult.Cancel )
return ;
/l we are here if user selected a file
/I get specified file name (from the FileName property
/I of the fileChooser object)
fleName = fileChooser.FileName ;
ClearTextBoxes(); /I method of the class BankUIForm - see
/I Slide 18 -
/I show error if user specified invalid file CreateFileStream
if  (fileName == || fileName == null ) object namednhput for
MessageBox.Show( , , . .
MessageBoxButtons. . MessageBoxIcon. ); input with read only
{else permission
/I create FileStream to obtain read access to file
input = new FileStream ( fileName , FileMode. :
FileAccess. ) Slide modified by L. Lilien
I/l enable ‘Next Record’ button — now it makes sense since the
Il sequential file to be read is already opened — it “un-dism” the button
nextButton.Enabled = true ;
}
} // end method openButton_Click

2 Prentice Hall.
Its reserved.



71
72
73
74
75
76
77
78
79
80
81
82
83
84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

/I invoked when user clicks Next button

Method to view

1 Outline *
7|

private void nextButton_Click ( <«<— next record from
object  sender, System.EventArgs e) file
{ :
Il deserialize Record and store data in TextBoxes ead?_.oequennalAc
try Il enable exception handling 2ssFile.cs
{

/Il get next Record from the file

Deserialize and

Record record = hl
( Record )reader.Deserialize( input ) ;
/I returns object of type ‘Object’; cast into ‘Reco
/Il store Record values in temporary string array
string  [] values = new string  [] {
/I below, ToString converts object to string
record.Account. ToString() , <«—/LAccountis anint —

/I Deserialize
rd’ is necesary

cast next record

Convert record

/I see |. 104, Slide 32

fields into

record.FirstName. ToString() ,

record.LastName.
record.Balance.

ToString () , <
ToString() } alance is double -
/l - seel. 116, Slide 32
I/l display string array values within TextBoxes

SetTextBoxValues( values ); Il we defined this method of the

strings

10

} // end of try block /Il class BankUIForm - see Slide

/I handle exception when no more Records in file
catch ( SerializationException )

Exception thrown when
there are no more records

{

/I close FileStream if no Records in file

input.Close() ; -«

Close FileStream

I/l enable ‘Open File’ button

openButton.Enabled = true ;

/I disable ‘Next Record’ button
nextButton.Enabled = false

— no more records in file

Slide modified by L. Lilien

D 2002 Prentice Hall.
\Il rights reserved.



50
106 ClearTextBoxes(); /I method of the class BankUIForm A Out”ne
107 v
108 /Il notify user if no Records in file
109 MessageBox.Show( No more records in file , , .
110 MessageBoxButtons. , MessageBoxlcon. ); ReadSequentlaIAc

111 } /I catch cessFile.cs
112
113 } // end method nextButton_Click

114 Tell user there are

115 } /l end class ReadSequentialAccessFileForm no more records
Repeating: Program Output
When theprogran starts, itdisplay:  Eoluk Tra T L =lojx|
the “Reading a Sequential File” Account
form.

User clicksthe “Open Filé button First Name
to open a file with records.

(Notice that “Next Record” is Last Name

dimmed)

File selection dialog window Balance

appears (below). Open File RJ ST

O 2002 Prentice Hall.
All rights reserved.



bty Documents

=]

_1bin

_lobi

App.ico

1 assemblylnfo.cs

{eflCreateSequentialiccessFile.csproj
FACreateSequentialfccessFile.csproj User
CreateSequentalAccessFile resx

[ CreateSequentialAccessFile.sin

3 CreateSequentialAcceassFile. suo

File name: Iclienta.dat

Ll L

Files of type: I

Dpen

Cancel

y/

51
A Qutline
Vv

ReadSequentialAc
cessFile.cs

Program Output

O 2002 Prentice Hall.
All rights reserved.
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A Qutline
V4

@ Reading a Sequential File — |EI |£|

Account 100
ReadSequentialAc
First Name Nancy cessFile.cs
Program Output
Last Name Brown
Balance -24.54
Open File MNext Record LJ
ﬂgReading a Sequential File — |EI |£|
Account 200
First Name Stacey
Last Name Dunn
Balance 31433
Open File MNext Record LJ

O 2002 Prentice Hall.
All rights reserved.



@ Reading a Sequential File

. =]p3

Account 200

First Name Doug

Last Name Barker

Balance IU
Open File |

Next Record LJ

53
A Qutline
V4

@ Reading a Sequential File

m]p.3

Account 400

First Name Dave

Last Name Smith

Balance 208.34
Open File

Next Record LJ

ReadSequentialAc
cessFile.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.



¥ Reading a Sequential File - |EI |£|

Account 500
First Name Sam
Last Name Stone
Balance 34.98
Open File MNext Record LJ

54
A Qutline

\%

HE X
@ Mo mare records in file

84

ReadSequentialAc
cessFile.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.



Analyze the following program
on your own as a Homework

O 2002 Prentice Hall. All rights reserved. - -
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18.6 Reading Data from a Sequential-Access File

e RichTextBox
— Provides more functionality tharextBox

— Among others, provides:
 LoadFile : method to display file contents
* Find : method for searching individual strings

e Can display multiple lines of text by defe
— TextBox by default displays one line of text only

e See Iinput/output behavior of the program: Slides 61 - 62

O 2002 Prentice Hall. All rights reserved. - -
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OO ~NOoO Ok, WDN P

/[ Fig. 17.12: Creditinquiry.cs
/I Read a file sequentially and display contents based on
/[ account type specified by user (credit, debit or zero balances).

/[ C# namespaces

using
using
using
using
using
using
using
using
using

System,;

System.Drawing;

System.Collections;

System.ComponentModel;
System.Windows.Forms;

System.Data;

System.IO;
System.Runtime.Serialization.Formatters.Binary;
System.Runtime.Serialization;

/I Deitel namespaces

using BankLibrary;
public class CreditinquiryForm : System.Windows.Forms.Form
{

private System.Windows.Forms.  RichText Box displayTextBox;

private System.Windows.Forms.Button doneButton;
private System.Windows.Forms.Button zeroButton;

private System.Windows.Forms.Button debitButton;
private System.Windows.Forms.Button creditButton;
private System.Windows.Forms.Button openButton;

private System.ComponentModel.Container components = null ;

/I stream through which serializable data are read from file
private FileStream input;

/I object for deserializing Record in binary format
BinaryFormatter reader = new BinaryFormatter();

A

Qutline

\%

Creditlnquiry.cs

O 2002 Prentice Hall.
All rights reserved.
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37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

/I name of file that stores credit, debit and zero balances

private string fileName;
[STAThread]

static void Main()

{

Application.Run( new CreditinquiryForm() );

}

/I Visual Studio .NET generated code

/I invoked when user clicks Open File button
private void openButton_Click(
object  sender, System.EventArgs e )
{
/I create dialog box enabling user to open file
OpenFileDialog fileChooser = new OpenFileDialog();
DialogResult result = fileChooser.ShowDialog();

/I exit event handler if user clicked Cancel
if  (result == DialogResult. )
return

/I get name from user
fileName = fileChooser.FileName;

/I show error if user specified invalid file

if  (fileName == [| fleName == null )
MessageBox.Show( ,
MessageBoxButtons. , MessageBoxIcon.

«—— | User clicked open button

A
\%

Creditlnquiry.cs

Qutline

.| Instantiate OpenFilelDialog

+— | Show OpenFileDialog

O 2002 Prentice Hall.
All rights reserved.
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

else

/I enable all GUI buttons, except for Open file button

A
\%

Qutline

openButton.Enabled = false ; . .
creditButton.Enabled = true ; Credltlnqwry.cs
debitButton.Enabled = true ;
zeroButton.Enabled = true ;
}

} /I end method openButton_Click

/I invoked when user clicks credit balances, Button click

/I debit balances or zero balances button / event handler

private void get_Click( object  sender, System.EventArgs e )

{

/I convert sender explicitly to object of type button

Butt

on senderButton = ( Button )sender;

/I get text from clicked Button, which stores account type

string accountType = senderButton.Text;

/I read and display file information

try
{

/I close file from previous operation
it (input!= null )
input.Close();

/I create FileStream to obtain read access to file

input = new FileStream( fleName, FileMode.
FileAccess. );
displayTextBox.Text =

— Reference to object

that sent eve

\

Get text from
clicked button

Create read only

/ FileStream for input

O 2002 Prentice Hall.
All rights reserved.

59
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101 I traverse file until end of file . .
102 while ( true ) < While loop to read from file Olee
103 { V]
104 /I get next Record available in file . .
105 Record record = ( Record )reader.Deserialize( input ); Credltlnquwy.cs
106

107 I/ store record's last field in balance \ Read input
188 Double balance = record.Balance; from file
110 /I determine whether to display balance

111 if  ( ShouldDisplay( balance, accountType ) )

112 {

113 /l display record

114 string output = record.Account + +

115 record.FirstName + + record.LastName +

116 new string  ( , )1 :

117

118 /Il display balance with correct monetary format

119 output += String.Format(

120 , balance ) + ;

121

122 /l copy output to screen

123 displayTextBox.Text += output;

124 }

125 }

126 }

127

128 /I handle exception when file cannot be closed

129 catch ( 10Exception )

130 {

131 MessageBox.Show( , ,

132 MessageBoxButtons. , MessageBoxIcon. );

133 }

134

O 2002 Prentice Hall.
All rights reserved.
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136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

/I handle exception when no more records A

61

Qutline

catch ( SerializationException ) \ =1
{ No more records

/I close FileStream if no Records in file

LIiry.cs

input.Close(); exception
} \

Close FileStream
} /I end method get_Click

/I determine whether to display given record
private bool ShouldDisplay( double balance, string accountType )

{
i{f ( balance > ) \ Method to determine
whether to display each

/I display credit balances

if  (accountType == ) record in file
return true ;
}
else if ( balance < )
{
/l display debit balances
if  (accountType == )
return true ;
}
else /[ balance ==
{
/Il display zero balances
if  (accountType == )
return true ;
}

O 2002 Prentice Hall.
All rights reserved.
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169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

return false :
} // end method ShouldDisplay

/I invoked when user clicks Done button

A

Qutline

\%

Creditlnquiry.cs

private void doneButton_Click(
object  sender, System.EventArgs e ) \
{

/I determine whether file exists

Done button clicked
event handler

it (input!= null )
{
/I close file
try
{
input.Close();
}

/I handle exception if FileStream does not exist
catch ( IOException )

{
/I notify user of error closing file
MessageBox.Show( ,
MessageBoxButtons. , MessageBoxIcon.
}

}

Application.Exit();
} // end method doneButton_Click

} //'end class CreditinquiryForm

O 2002 Prentice Hall.
All rights reserved.
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Open

Look in: |{_ﬂ CreateSequentialdccessFile

> @B

21|

_1bin

ok

1App.ico

# Assemblylnfo.cs

%\ clierts. dat
#CreateSequentialaccessFile.cs

& CreateSequentialiccessFle.csproj
FACreateSequentialdccessFie.csproj.user
| CreateSequentialdccessFile.resx
(@ CreateSequentialhccessFie.sin
GhCreateSequentialiccessFile.suo

File name: Iclients.dat

Files of type: I

Lel L

Cancel

Clpen [

4

A

Qutline

\%

Creditlnquiry.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.
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A Qutline

\%

Creditlnquiry.cs
Program Output

O 2002 Prentice Hall.
All rights reserved.
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Section Titles below are from Ed. 1 of the Textbook (hence, from Ch.17)
Topics from 18.7 — 18.9 of Ed. 2 are covered in 18.1 — 18.6 above

17.7 Random-Access Files
17.8 Creating a Random-Access File

17.9 Writing Data Randomly
to a Random-Access File

17.10 Reading Data Sequentially
from a Random-Access File

17.11 Case Study: A Transaction-Processing Program
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