Introduction to
Visual Basic and Visual C++

Linked List

Lesson 12 Basic Linked List Function and Design
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A Linked List Nodes
A node with A node with
pHead  data link data  link data  link data link one data field three data fields

A LINKED LIST WITH A HEAD POINTER pHead

pHead
AN EMPTY LINKED LIST
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number

name id grdPts .—>

A structure
in a node

¥
name address phone .—>
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Pointer Combinations for Add

pHead key link key link key link

pPre .

1 7] NE] TgmEN

57
key link

[ Null (0): Add to empty list or add at beginning of list

pPre .—>

[ Not Null (0): Add in middle of list or add at end of list
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Add Node to Empty List

BEFORE ADD

pNew-=link
pHead

pHead ;
pNew ;

—TEN

pHead

e

AFTER ADD

Add Node at Beginning

BEFORE ADD

e [

pNew-=link
pHead

o TN
-dEs S =
-

pHead ;
pNew ;

AFTER ADD

Add Node in Middle

BEFORE ADD

pNew->link = pPre-zlink;
pPre->link = pNew ;

pMNew

AFTER ADD




Add Node at End

BeFORE ADD

pNew. = 134
—{ = W W

opre ./

pMNew-=link pPre-=link ;
pPre-=link pNew ;

pPre

AFTER ADD

Delete First Node

BEFORE DELETE

pPre . pCur‘.

pHead = pCur->link;
delete (pCur);

124

AFTER DELETE
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Delete General Case

BEFORE DELETE

- e

pPre->link = pCur->link ;
delete (pCur);

oo B e B

AFTER DELETE

Search Results

PHead
] ] joe[i] (] (St ] e |
pPre  pCur pPre  pCur pPre pCur
target == first target == middle target == last

SUCCESSFUL SEARCHES (RETURN true)
pHead
> pPre < pCur

(] s{em] jscjmm] jesimn] (Sovam] ssfam] |

pPre  pCur pPre  pCur pPre

target < *pCur

0 X

pCur

target < first target > *pPre target > last

UNSUCCESSFUL SEARCHES (RETURM falsg)
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List and Node Interrelationships

List Object

pHead pPre

Node
Objects

datg L=l da
Previous
Object

1154-1-A @ Peter Lo 2010

data link

File 1/O

Input Stream and Output Stream

1154-1-A @ Peter Lo 2010 14

Connected File Streams

E File streams are created, connected to files, and disconnected

from files by the programmer

Source Program
o
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Types of Standard 1/0O Functions

Categories of I

File

Open/Close

Character
Input/Output

Formatted
Input/Output

I/0 Functions I

Line Input

Block
Input/Output

File
Positioning

File
Status 16

|




File Opening States

E The operating system controls what happens when you open an existing file
for writing. The one consistent thing is that a new file is created. If you are
in a UNIX or an MSDOS environment, the existing file is deleted when the
program completes. In other environments, the existing file still exists, but
it is no longer the current file. To read it, you would have to use special job
control statements that refer to the older version. Check with the
documentation for your operating system to make sure you understand
what will happen.

File marker positioned

FOF [FOF

File marker positioned
at beginning of file

at beginning of file

(a) Input state (b) Output state

Input/Output Classes

ios_base

.LI

ios

/\
ARA ARA

iostream

istringstream| ‘ ifstream | ‘ ofstream | |ostringstream|

File States

read write
ead
state
write read
read state write state
read write read write
sitioning positioning

unctions

error
state

update/read state

functions

update/write state
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File States

Open file in read state

File positioned at
beginning of file

Zl File open in write state

File positioned at
beginning of file

| A | File open in write/

append state

File positioned at
end of file 2




Binary and Text Files Read Operation

short int 768

Memory

char N ‘\

|': marker
7 6 8 A

00110111]00110110 |00111000 |01000001 3* 4 ==>12Dbytes
+t 768 I-id— A i inArea

read ( (char *) inArea, 3 = sizeof (int)) ;

Text File

00000011 |OOOOOOOO 01000001

! 768 ! A !
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Reading a Structure Write Operation
struct STU | l
e / A LA
char  gr i;dC: ' / / /n\
} 11STU ||
Before read mfelllsker
l | CT T | [CTTICE | | (TR (i
() 4% 3 ==>12 bytes
rn'a“ﬁxer i OoutArea
anesmcm-’”' fsOut.write ( (char *) outArea, 3 + sizeof (int)) ;
|| ) () ) | |||I|DE‘| | (] [
After read |
marker mmEln
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Writing a Structure

Before write

(I L1010

(I CT 1T

(I (T 117

aStudent -’""

T

file
marker

011100 0 0 0
HH]]]]IHED:ID mf",iallr;ker

aStudent -"'—'

After write

Tell Operation

Beginning
of file

\ /

1
o~ I Current file marker

Number of bytes location (16)
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Seek Operation

fsFileName.open (...)

mmmmmmm

(10 X0 C3 0 0 0 CT s

fsFileName.seekg (4 = sizeof (STRUCTURE_TYP

E), ios::beq) ;

DD]JJEDII:TITDED]]]]DI]]DEE

fskileName.seekg ( -4 * sizeof (STRUCTURE_TYPE), ios::end) ;

(D0 LT 0 I L IO LT |

fsFileName.seekg (2 * sizeof (STRUCTURE_TYPE), ios:;cur) ;
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Stringstream Objects

Program

istringstream

|

Source array

H ostringstream

Destination array

. stringstream

Source and
destination array




File Merge Concept

100121411516 (17 (181921 |23|25|27 |28 | 31

OUTPUT (MERGED) FILE 2

Sequential File Update Environment

transactions old master

Sequential File Update

|0 D (T 7007 | I 1T 3

transaction record old master record

T

LI CT 110

new master record

error
report

new maste

offline
storage

Exception Handling

Handling Error
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The Try and Catch Statements

try
{

Code that contains logic to throw an exception

} I try

catch (error type)

{

Exception handler

} // catch
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Throwing an Exception in a Separate Function

Calling Function

int callingFun (...)

{

E:alled Fun(.); —

/{

Called Function

int calledFun (...)

A

} Il tr
catch (object& error)

} '/./.catch
return (value);
} /I callingFun

throw object;

return (value);
} // calledFun

Re-throwing an Exception

Function A ()

int funa (...) | .

{
ry
{

funii(...)
oty

catch(...)
{

} Il catch
return O

Function B ()

int funi (...) .

{
try
{

{

— throw;

funC(...)
Yty _I——
catch(...)

}If funA

} I/l catch
return 0 Exception
Y i/ funB Re-Thrown

int func (...)
{

if (...)

throw;

return O
Y I func

Function C ()

Exceplion
Thrown
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Generic Exception Handler Standard Exceptions
try B logic_ermor e} length_error
{
}I h bad_alloc domain_error
catch (Object1& e1)
{ bad_exception out_of_range
}
catch (Object2& e2) exception < awe | —(WEumett
{
}I N bad_typeid range_emor
catch (...)
{ bad_cast overflow_error
/I Code for handling generic error -
)
; underflow_
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