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9.1

Objectives E2F H &

After studying this chapter, students should be able to:

a Describe the evolution of programming languages from machine
language to high-level languages. BB = N M RES E B ES

O Understand how a program in a high-level language is
translated into machine language. BB S EIE Ri%RES

O Distinguish between four computer language paradigms.Bf#rg

EEESE: Bra - WHER - TR - EE5K

QO Understand the procedural paradigm and the interaction
between a program unit and data items in the paradigm.

QO Understand the object-oriented paradigm and the interaction
between a program unit and objects in this paradigm.

Q Define a functional paradigm and understand its applications.

Q Define a declaration paradigm and understand its applications.

U Understand main program to call subprograms, pass by value

and pass by reference. +FZIFIUEIFEF BRHEEE S E irbE

.
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To write a program for a computer, we must use a
computer language. A computer language is a set of

predefined words that are combined into a program

according to predefined rules (syntax) EBiSEES &—

HEBERAEBFINT » ELHBCFRKBELER
FFRVEETATT BI4H B 2=, Over the years, computer

languages have evolved from machine language 25
FE= to high-level languages B/ 5 =.
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High-level language

l*

*/

This program reads two integers from keyboard and prints their sum.

Written by:
Date:

#include <iostream.h>
using namespace std;
int main (void)

{

/I Local Declarations
int number1;

int number2;

int result;

/1 Statements

cin >> number1;

cin >> number2;

result = number1 + number2;

cout << result;
return 0;

} /1 main

Low-level languages

Code in assembly language Hexadecimal
LOAD RF Keyboard (1FEF) 46
STORE Number1 RF (240F) 45
LOAD RF Keyboard (1FEPF) 46
STORE Number2 RF (241F)4¢
LOAD RO Number1 (1040) ¢
LOAD R1 Number2 (1141)4¢
ADDI R2 RO R1 (3201)6
STORE Result  R2 (2422) 46
LOAD RF Result (1F42)4¢
STORE Monitor RF (2FFF) 16
HALT (0000) ¢




TRANSLATION ZEJ$E= &=

Programs today are normally written in one of the high-
level languages. To run the program on a computer, the
program needs to be translated into the machine
language of the computer on which it will run. {5
=PEEE e RVEXAHERESRES I R EEE
_E3{T. The program in a high-level language is called
the source programEf2=\. The translated program in
machine language is called the object program H {22
.. Two methods are used for translation: compilation

gRe=2and interpretation 5 2.

Source Translator Object
program program
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Compilation 4gs%

A compiler normally translates the whole source program
into the object program &R&EE/7 R SoiR i BEFEEE
ma MR e R EhG R ENRESEE R B RN T

Interpretation B &%

Some computer languages use an interpreter to translate the
source program into the object program. Interpretation refers
to the process of translating each line of the source
program into the corresponding line of the object
program and executing the line. HiE AR REEER
—fTREGEENERR BEREEEARTRT
.However, we need to be aware of two trends in
interpretation: that used by some languages before Java and
the interpretation used by Java.
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PROGRAMMING PARADIGMS
=

Today, computer languages are categorized according to
the approach they use to solve a problem. A paradigm,
therefore, is a way in which a computer language looks at
the problem to be solved. We divide computer languages
into four paradigms: procedural BFFsES, object-

oriented Y& HEES, functional ITHEEREE=and
declarative BEERES.
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Pass by value ¥ f2=\EOUEIFE £R AR %

In parameter pass by value, the main program and the
subprogram create two different objects (variables) #{E
HE R FEAEHS BRI FIEER - BEERN
— I EEB 28 F. The object created in the program
belongs to the program and the object created in the
subprogram belongs to the subprogram. Since the territory is
different, the corresponding objects can have the same or

different names. R {E BB FIKA[E] - BIfE[EZERLE
B R T SR8 {E. Communication between the
main program and the subprogram is one-way, from the
main program to the subprogram. FRERIFBIEREE
— 771
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Example of Pass-by-value in C

main ()
{ intx=10, y=15, z=20;

PassByValue(x,y,z);
printf("PassByValue x=%d, y=%d, z=%d \n",x, v, 2);

}
PassByValue(int x, int y, int z)
{ y=x+z
Z=X-Y,
X=Y-2Z
}
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Pass by reference EIZ2IPINEIES BRASF (il @
Pass by reference was devised to allow a subprogram to
change the value of a variable in the main program.&=%
fr bk {g % K FRREA A HSBEBITPIEIRES - osFE]
BAKBIEAS2BHIE. In pass by reference, the
variable, which in reality is a location in memory, is shared
by the main program and the subprogram. The same variable
may have different names in the main program and the
subprogram, but both names refer to the same variable. F
BN BRI EFE—fithk. Metaphorically, we
can think of pass by reference as a box with two doors: one
opens in the main program, the other opens in the
subprogram. The main program can leave a value in this box
for the subprogram, the subprogram can change the original
value and leave a new value for the program in it.
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Example of Pass-by-reference in C

main ()
{ intx=10, y=15, z=20;

PassByReference(&x,&y,&2z);
printf("PassByReference x=%d, y=%d, z=%d \n", X, Y, 2);

¥

PassByReference(int *x, int *y, int *z)
{ *y = *X + *7:

*7 = Ky - *y;

*y = *y - *Z;
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Review Questions
> Please distinguish the low-level and high-level languages
and give at least two their programming languages

> Please show the major difference between interpreter

and compiler.
> Please show the translation process of a computer language.

» Terminologies: pass by value and pass by reference.
» Determine the result of printf ().

main ()
{ intx=3, y=5, z=7;
PassByMix (X,y,&2z);
printf(""x= %6d, y= 26d, z= %d \n"", X, Yy, 2);
}
PassByMix (int x, inty, int *z)
{ y =%z + X;
X =*z-y;
*Z=X-Y;

}
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