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Declarative Language

e also called nonprocedural or very high level language

e describes what it wants to accomplish rather than
how to achieve its goal

°c.g.

e SQL: specify the property of the result data
Select Region, Profit from Sales where Profit > 700

e Prolog: answer the whole maternal family tree with logic
deduction
ancestor(M, C) :- mother(M, C)
ancestor(X, Z) :- mother(X, Y), ancestor(Y, Z)

[ Lig@mcEs

Imperative Language

e uses a sequence of statements to specify exactly the
procedure for obtaining a certain result

e c.g. inttotal =0;
int numberl = 5;
int number2 = 10;
int number3 = 15;
total = numberl + number2 + number3;

Each statement changes the state of the program, from
assigning values to each variable to the final addition of
those values. Using a sequence of five statements the
computer is explicitly told how to add the numbers 5, 10
and 15 together — based on the computer’s architecture.
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Flowchart Guide: http://creately.com/blog/diagrams/flowchart-guide-flowchart-tutorial/
Common Mistakes:
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02  #include <stdio.h>
82 #jéi:cluc_le(<ng;ib.h> S hap e
int main(voi TR cem e
05 { B¢ .cpp
06 printf(""Hello CI\n"); /* EltH Hello C! &g */ 0110011
07 printf(""Hello World!\n"™); /* EJ{{Hello World! & */ (011011 J0DIETE
08 o 07 BT
09 system("'pause™); “:“ml':n aials 000110
10 return 0; Hello Uorldt — —
11 3} [EAETEE - . - 06915
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; Line 6 .
01 # include <stdio.h> mov  DWORD PTR _i$[ebp], 0 e Inline Assembly
02 # mCIu.de <,Std"b'h> jmp SHORT $L901 e asm("movl %ecx %eax"); /* moves the contents of ecx to eax */
03 int main(void) $L902:
04 { mov eax, DWORD PTR _i$[ebp] e  asm_ ("movb %bh (%eax)"); /¥*moves the byte from bh to
05 inti add eax, 1 - the memory pointed by eax */
06 for (i=0; i<10; i++) mov DWORD PTR _i$[ebp], eax e  asm__ ("movl %eax, %ebx\n\t"
07 printf("i=%d\n", i); $L901: "movl $56, Y%esi\n\t"
08 system("pause"); cmp DWORD PTR _i$[ebp], 10 "movl %ecx, $label(%oedx,%ebx,$4)\n\t"
09 return(0); ige SHORT $L903_ "movb %abh, (%ebx)");
10} ; Line 7 e int main(void) {
mov ecx, DWORD PTR _i$[ebp] int foo = 10, bar = 15;
push ecx __asm___ volatile ("addl %%ebx,%%ecax"
push OFFSET FLAT:$SG904 :"=a"(foo) // result in %eax, =: output register
call printf :"a"(foo), "b"(bar) ); // store foo in %eax, bar in %ebx
add gsp 8 printf("foo+bar=%d\n", foo);

jmp SHORT $L902
$L903:

return 0;

}
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e 12,3,37,8,24,15,5,33 — 3,5,8,12,15,24,33,37

/N B AR

void selectionSort(int data[], int ndata) {
for (int i=0; i<ndata-1; i++)
moveMinimumOfAnArray(&datali], ndata-i);
}
void moveMinimumOfAnArray(int data[], int ndata) {
int min = 0;
for (int i=1; i<ndata; i++)
if (data[i]<data[min]) min =i;
swap(&data[0], &data[min]);

void swap(int *x, int *y) {
int tmp = *x; *x = *y; *y = tmp;

}

intd[] ={12, 3, 37, 8, 24, 15, 5, 33};
int n = 8,*d1, *d2, *p, *e;

d1=d;d2=d+n;

11: if (d1>=d2) goto end;
p=d1;

e=d1+1;

12: if (e>=d2) goto next;

if "e<*p) p = e;

e++;

goto 12;

next: n = *p; *p = *d1;*d1 = n;
d1++;

goto I1;

end:
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TIOBE Programming Community Index

5

Python = C Java Ci#+ == C# == Visual Basic JavaScript == SOL = PHP Assembly language

e Indicator of the popularity of programming languages.

e Ratings are based on the number of skilled engineers world-wide, courses
and third party vendors.

e Popular search engines such as Google, Bing, Yahoo!, Wikipedia, Amazon,
YouTube and Baidu are used to calculate the ratings.

e Note: it is not about the best programming language or the language in
which most lines of code have been written.

e 2021/10 Python:11.27% C:11.16% Java:10.46% C++:7.50% C#:5.26%
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