Programming Languages for
MIS

Chapter 2. C++



Prerequisite 1

1. Variable

A variable or data item Is the name of a
piece of CPU memory that holds data.
The data Is called the value of the
variable/data item. The original value of a
variable could be a default value (such as
0). The value of a variable can be
changed through operations, but can
never be lost.



Prerequisite 2

2. Arithmetic operation

Arithmetic operations in procedural
programming are similar to day-to-day
arithmetic calculation, but use reverse
expression. For instance, instead of
a+b=c, c=a+b Is used in programming,
which means: let c equal to a plus b.



Prerequisite 3

3. Execution sequence

During the execution of the procedure of a
program, instructions are executed one
after another in a sequence (so called
execution sequence) in which they are
encountered, but not in the order they are
listed In the program. Statements of If-
then and loops can control the execution
sequence of the program.



Prerequisite 4

4. If-then-else logic

An If-then-else i
statement controls e (es)
the computer - L

Is
the condition False (No)

True

execution sequence o in1
may do no
based on a current

condition. The logic lem
IS Illustrated In
figure.



Prerequisite 5
5. Loop

for-loop (declair counter and control values)

A loop is a group of . do-loop (declair condition)
Instructions which is .
specified once but are
carried out several timesin | ...... |

: 1o Test - Continue
succession. A |00p » counter or condition —
statement defines such an \1@1}
iteration procedure, as Next instruction
llustrated in the figure.

The common loops include
for-loop and do-loop




Prerequisite 6

6. Call module

A large program must be Calling instruction
divided into modules for better (declair arguments)
guality and re-use. Here, a

module could be a paragraph Callfand pass values Retm
of instructions, a function, a ot arguments

method, a subroutine,
dependmg Upon a Speplflc - Receive values of arguments
language. An instruction can - Frerute nstractions

call a module to accomplish a - Return the result
specific task carried out by the
module, as illustrated in the
figure.

Module




C and C++

C++ Is an extension of C

Strictly speaking, C Is structured
programming language, C++ Is object-
oriented programming language. Now
C++ Is a superset of C and C++.

hey share similar syntaxes

"heir features are followed by many other
languages, such as JavaScript, PHP, C#




A Simple C Program

/* C Programming Example */

#i1nclude<iostream>
using namespace std,;
void main()

1
printf(""Hello, world ! \n'");

¥



Your turn:

Hands-on of “Hello, World!”
To run the C program in Microsoft Visual Studio

e Edit — Edit source code
« Compile — Compile the program
e Run — Run the executable code



Structure of Programs

Correct Mever happen



Go through Listing 2.2

* Go through the C program line-by-line to
understand each statement.

* The textbook describes it in detall
* Note the important points
- Format
- Key words
- User-defined words
- Syntax of statement




for loop

for(int [counter]=1;
[counter]<=[final value of the counter];
[counter]++)

{ [repetition actions] };



printf and Conversion Specifier

Corresponds to this

'

printf{™=4d %4d N\, i, i¥*i);

T

Corresponds to this

Print a decimal number with 4 digits



Arithmetic operations

X=a+b
X=a-b
X=a*b
x=alb
X=pow(a,b)
y=X++
y=X--



If statement

iIT ( [condition] )

{ [Jaction 1] ; }
else

{ [action 2] ; };



Go through Listing 2.3

* Go through the C program line-by-line to
understand each statement.

* The textbook describes it in detall
* Note the important points
- Format
- Key words
- User-defined words
- Syntax of statement




string

char mystring[1l6];

strcpy([destination string],
| source string]);

stremp([string-1], [string-2]);



Function Oriented Programming

System
(Program)

Function A Function B P Function X
|

Function B # # # |FunctionB.n




Go through Listing 2.4

* Go through the C program line-by-line to
understand each statement.

* The textbook describes it in detall
* Note the important points
- Format
- Key words
- User-defined words
- Syntax of statement




Calling Function and
Called Function

Calling-Function
Answer = | CalculateAvg(FirstNumber, SecondNumber)

&
(1) Call
FirstNumber —mNumberd
SecondNumber—m Number2
Called-Function
(3) Retumn execution result double CalculateAvg(double Number1, double Number2) | (2) Execution of function
{

L return (Answer);

}




User Defined Function

[function type] [function name] (data types of arguments);



Structure Diagram

main
(FPrint the average
of twe numbers)

CalculateAvg




Two functions

main
- Input WorkHour and WageRate
- Call two functions
- Print the result

CalWage CalTaxHolding




Go through Listing 2.5

* Go through the C program line-by-line to
understand each statement.

* The textbook describes it in detall
* Note the important points
- Format
- Key words
- User-defined words
- Syntax of statement




Structured Diagram of Listing 2.6

main
(Monthly loan payment)

- Assign the value of loan Loop for interest rates
- Print header

AN Loop for years

GetLoanTerm

-Convert year to month

GetMonthlylntRate

- Convert annual inferest rate
fo monthly interest rate

CalculateMonthlyP ayment PrintMonthlyP ayment

- Calculate monthly payment || - Print monihly payment




Go through Listing 2.6

* Go through the C program line-by-line to
understand each statement.

* The textbook describes it in detall
* Note the important points
- Format
- Key words
- User-defined words
- Syntax of statement




Object-Oriented Programming

e Object:

- customer — physically existing body;

- Inventory item — physically existing good,;
- ticket — a document;

- game — an event;

- button on screen — a widget representing a
program.



OOP (cont’d)

e Class

- CUSTOMER - class of customers;

- INVENTORY - class of inventory items;
- TICKET - class of tickets;

- GAME - class of games;

- BUTTON - class of buttons.

e OOP is actually “Class-oriented
programming”



OOP Constructs

CLASS NAME

Aftributes

Methods

43

CLASS NAME CLASS NAME CLASS NAME
Aftributes Aftributes Aftributes
MessageName
Methods Methods P Methods
Class Message Sending

SUB-CLASS SUB-CLASS
Sub-class Sub-class
Aftributes Aftributes
Sub-class Sub-class
Methods Methods

Inheritance



Class

class class name i1dentifier
{
private:

data and methods

// The data and methods cannot be accessed
directly

public:
data and methods
// The data and methods can be accessed directly

¥



Go through Listings 2.8 and 2.9

 Go through the C++ program line-by-line
to understand each statement.

 The textbook describes it in detall
* Note the important points

- The relationships between the two
programs

- Syntax of statement



Terminology

e public and private

e Constructor
e Method



Declare objects

class name object name;

The computer creates an object in this class.



Message Sending

object name.method name;

The concept of message sending in OOP iIs
not much different from calling function In
structured programming



Walkthrough of Listings 2.8 and 2.9

main
Create object ltem1
Initialize the value Create object ltem2
®INVENTORY Item1 Initialize the value
INVENTORY Item2 ¢

Request for Increment

@ ltem1.Increment()

ltem2.Decrement() PA Request for Decrement
Request for AccessVYalue
@ tem1.AccessValue Request for AccessValue
ltem2.AccessValue L d
InventoryProcess.cpp(Listing 2.9)
Object Object
(- Item1 Item2 el
5] [3]
InventoryValue [ ] InventoryValue [4]
EIINVENTORY() INVENTORY() j - —
Increment() Increment()
Decrement() Decrementy() d —————
—TAccessValue() AccessValue() $—

inventory.h (Listing 2.8)



Go through Listings
2.10(a) and 2.10(b)

* Go through the C++ programs line-by-line
to understand each statement.

 The textbook describes it in detall
* Note the important points

- The relationships between the two
programs

- Syntax of statement



OOP Diagram of Listings
2.10(a) and 2.10(b)

main

Flyer format
i {AutoNumber)
DiscountRate

Input DiscountRate

Print headings

Generate GroceryNumber

Print flyer using
GroceryName
GroceryPrice
GroceryUnit
DiscountPrice

Request for Grocery data

GROCERY

GroceryNumber
GroceryName
GroceryPrice
GroceryOnHand
GroceryUnit

Grocery discount

)

InitGrocery
ReturnGroceryName
ReturnGroceryPrice
ReturnGroceryUnit
GroceryDiscount
GrocerylnventoryProcess




Go through Listings
2.11(a), 2.11(b), and 2.11(c)

* Go through the C++ programs line-by-line
to understand each statement.

 The textbook describes it in detall
* Note the important points

- The relationships between the three
programs

- Syntax of statement



OOP Diagrams for Listings
2.11(a), 2.11(b), and 2.11(c)

main

Invoice format
OrderlD

Input OrderlD
{do-loop for checking)

Print invoice

- Request order data
from ORDER

- Request book data
from BOOK

- Calculte payment due

OrderlD

Request for order data

BookMumber

BookNumber

Request for book data

ORDER

OrderNumber
CustomerName
CustomerAdd
BookNumber
OrderQuantity

InitOrder
ReturnCustomerMName
ReturnCustomerAdd

ReturnBookNumber
ReturnOrderQuantity

BOOK

BookNumber

BookTitle
BookPrice

)

InitBook

ReturnBookTitle
ReturnBookPrice




OOQOP Diagram for Listing 2.12(a) and Listing 2.12(b)

main

EmployeeNumber
GrossPay, NetPay
TaxHolding

Payroll advice format

EMPLOYEE

EmployeeNumber
EmployeeName
EmployeeAddress
EmployeeCateqgory

Request for employee data ’

do loop to check input

Request for employee data
Calculate NetPay based
on EmployeeCategory
(full-time or part-time)

Print payroll advice note

InitEmployee
ReturnEmployeeNumber
ReturnEmployeeName
ReturnEmployeeAdd
ReturnEmployeeCategory

A

FULLTIMEEMPLOYEE PARTTIMEEMPLOYEE
FlatPayRate HourlyPayRate
WorkHour
InitFlatPayRate InitHourlyPay
ReturnFlatPayRate ReturnHourlyPayRate
ReturnWorkHour




