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Converting Infix to Postfix
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C++ Templates

" We need a stack of operands and a stack
of operators.

" Operands can be integers and floating
point numbers, even variables.

" Operators are single characters.

= \WWe would have to create classes
FloatStack and CharStack.

" Yet the internal workings of both classes is
the same.



C++ Templates

" We can use C++ Templates to create a
“template” of a stack class.

" |nstantiate float stack, char stack, or stack
for any type of element we want.



Stack using templates

Stack.h:

template <class T>
class Stack {
public:
Stack();
int empty(void); // 1=true, 0=false
int push(T &); // 1=successful, 0=stack overflow
T pop(void);
T peek(void);
~Stack();
private:
int top;
T* nodes;

};



Stack using templates

Stack.cpp

#include <iostream.h>
#include <stdlib.h>
#include "Stack.h"

#define MAXSTACKSIZE 50

template <class T>
Stack<T>::Stack()
{

top = -1;

nodes = new T[MAXSTACKSIZE];



Stack using templates

Stack.cpp

template <class T>
Stack<T>::~Stack()
{

delete nodes;

}

template <class T>

int Stack<T>::empty(void)

{
if( top < 0 ) return 1;
return O,



Stack using templates

Stack.cpp

template <class T>
int Stack<T>::push(T& x)
{
1f( top < MAXSTACKSIZE ) {
nodes[++top] = X;
return 1,
}
cout << "stack overflow in push.\n";
return 0;



Stack using templates

Stack.cpp

template <class T>
T Stack<T>::pop(void)
{
T X;
if( 'empty() ) {
X = nodes[top--];
return Xx;
}
cout << "stack underflow in pop.\n";
return x;



Stack using templates

main.cpp

#include "Stack.h"
int main(int argc, char *argv[]) {
Stack<int> intstack;
Stack<char> charstack;
int x=10, y=20;
char c='C', d='D';

intstack.push(x); intstack.push(y);
cout << "intstack: " << intstack.pop() << ", "
<< intstack.pop() << "\n";

charstack.push(c); charstack.push(d);
cout << "charstack: " << charstack.pop() << ", "
<< charstack.pop() << "\n";



Function Call Stack

" Stacks play a key role in implementation
of function calls in programming
languages.

" |n C++, for example, the “call stack” Is
used to pass function arguments and
receive return values.

" The call stack is also used for “local
variables”



Call Stack

" In GCC, a popular C/C++ compiler on Intel
platform, stack entries are:

n*4(%esp) last argument

8(%esp)| second argument
4(%esp) first argument

(Yoesp) return address top




Call Stack

Example: consider the function:

int 1_avg (int a, int b)
{

return (a + b) / 2;

}

# Stack layout on entry:
#

# 8(%esp) b

# 4(%esp) a

# (%esp) return address



Call Stack

Example: consider the function:

int i_avg (int a, int b)

{
return (a + b) / 2;
}
.globl _1 avg
_i_avg:

movl 4(%esp), %eax
addl 8(%esp), %eax # Add the args
sarl $1, %eax # Divide by 2

ret # Return value 1is 1n %eax




Memory Organization

" When a program
(.exe) Is run, It is
loaded In memory. It
becomes a process.

" The process Is given
a block of memory.

" [Control-Alt-DEL]

Process 1
(browser)

Process 3
(word)

Process 4
(2E))

Process 2
(dev-c++)

Windows OS




Task Manager

E windows Task Manager
File Options “Yiew Help

Applications  Processes |F‘erFu:urmanu:e I

Image Narne | pio| crul  cPUTime | WemUsage | PageFaults | 1o Reads | 1jowrites | /0 ReadBytes | 1i0 write Bytes |

swchost.exe 465 no 0000z 5,045 K 2,413 41,100 39,264 101,443,480 100,402,717
SERWICES.EXE 224 no 0:00:03 5,785 K 2,056 13,009 11,765 1,444,964 914,355
POProxy exe 1058 ] 00001 o425k 1,453 1,560 553,006 0
alertswe exe a44 no 0:00:00 4,764 K 1,333 42 13,566 12
explorer, exe 588 no 0:00:20 4,696 K 16,182 8,744 7,060,760 2,358,002
SPOOLSY,EXE 425 no 0:00:00 3,640 K 1,336 2,095 1,005,596 12
sychost,exe 400 ] 0:00;00 3,532k 3,509 74 32,104 255
TSN SPSYE, EE 520 no 0:00:01 3,244 K 2,960 139,462 6,069,556 12
mskask. exe B32 no 0:00:00 3116k 850 45 19,436 356
POYWERPNT.EXE 954 no 0o 13 2,425 K §,602 29,869 2,696,072 447,454
kaskmgr exe G35 01 0:00:02 2,424 K 817 0 1]

CSRSS.EXE 172 no 0:00:15 1,956 K 3,037 39,254 251,959

navapwiz, exe 1172 no 0:00:00 1,752 K 484 a9 53,446

MPSsYC,exe San oo 0:00:00 1,644 K 410 19 2,128 7e
hidsery . exe 455 ] 0:00;00 1,352 K 335 2 40 12
L5455 EXE 236 no 0:00:00 858 K 2,624 1,249 1,460,654 137,653
regsyc.exe &lE oo 0:00:00 Fa40 kK 158 Z2 54

WINLOGON, EXE 192 no 0:00:06 T4 K 5,351 235 2,860,452

SM33.EXE 144 ] 0:00;00 F36 K G621 236 14,985,725

Swyskern 8 no 00027 212K 3,180 71 33,616 1,387,471
Winkgmt, exe fi54 no 0:o0:10 164 k 5,011 464 5,305,962 6,611,687
System Idle Process o 99 Lil;zz 16K 1 1] 0 0

End Process

Processes: 22 CPU Usage: 1% Merm Usage: 83124k [ 436532K



Memory Organization

Process 1
(browser) Code
Process 3
(word) Static data
Process 4 Stack
(excel) l
Process 2
(dev-c++) T
|
Windows OS Heap




Stack Layout during a call

" Here Is stack layout when function F calls

function G:

Parameters(F)
Local variables(F)

Return address(F)

Parameters(F)
Local variables(F)

Return address(F)

Parameters(G)

sp— "

sp "~

At point of call

Parameters(G)

Local variables(G)

Return address(G)

During execution of G

SP

Parameters(F)
Local variables(F)

| Return address(F)

After call
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