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Variable Types

String, karakterleri bir arada tutan bir veri tarudar. String degiskenin
uzunlugu dinamiktir. String’lerin sabit bir karakter genisligi yoktur.

Sytanx’i:

string degiskenAdi
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Variable Types

timeunit ; timeprecision

module top;

bit [&%* :0] myMessage = "Hello World";
string myMessage2 = "Hello World'";

endmodule: top
// end keywords
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Variable Types

String Gosterimi
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Variable Types

String bir ifadenin istenen indeksteki karakterine

erisilebilir.
module tb;
string test = "Hello!";
initial begin

Sdisplay ("%s", test);

foreach (test[i]) begin
Sdisplay ("%s", test[i])
end
end
endmodule
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Variable Types

String Konsol Ciktilari
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Variable Types

String’in bir cok hazir fonksiyonu bulunmaktadir. Bu fonksiyonlar 6zetlenmistir.

Kullanim

str.len()

str.putc()

str.getc()

str.tolower()

str.compare(s)

str.icompare(s)

str.substr (i, j)

Tanim
function int len()

function void putc (int i, byte c);

function byte getc (int i);

function string tolower();

function int compare (string s);

function int icompare (string s);

function string substr (int i, int j);

Aciklama
String’in boyutunu dondurur

Verilen index’teki karakterin
Uzerine, verilen karakteri
kopyalar

Verilen index’teki karakteri geri
dondirar

String’in tim karakterlerini
kiicuk olarak geri dondurr

iki string’i ayni olup olmadigini
case sensitive karsilastirir.

iki string’i ayni olup olmadigini
case sensitive olmadan
karsilastirir.

Verilen indeks araliklarindan alt
string’i geri dondurir
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Variable Types

module tb;
string strl = "Hello World!";
string str2 = "Hello World!";

initial begin

Sdisplay ("str.len() = %0d", strl.len());
strl.putc (3,"X");

Sdisplay ("%s'", strl);

Sdisplay ("%s (%0d)", strl.getc(2), strl.getc(2));
Sdisplay ("%s", strl.tolower()):

Sdisplay ("Compare %0d", strl.compare(str2));

strl = "hello world!";

Sdisplay ("Compare %0d", strl.compare(str2));
Sdisplay ("ICompare %0d", strl.icompare(str2));
Sdisplay ("Substr strl = %s", strl.substr (4,8));

string fonksiyonlari testi

end
endmodule
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Variable Types

ate. len() =
Helxo World!
1 (108]

el world!

Compare -2zl

Compare 32

ICompare U

SUBSLYr SLrl = O WoE
String Fonksiyonlari
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Variable Types

String DOonugsum Fonksiyonlari

Kullanim Tanim Aciklama
str.atoi() function integer atoi(); ASCII karakterin karsiligi sayiy1 dondurir

str.atohex() function integer atohex(); String'de hex sayilar olarak yorumlar ve geriye
tam sayi dondurir

str.atooct() function integer atooct(); String'de octal sayilar olarak yorumlar ve geriye
tam say1 dondurir

str.atobin() function integer atobin(); String'de binary sayilar olarak yorumlar ve
geriye tam sayl dondurir

str.atoreal() function real atoreal(); String'de real sayilar olarak yorumlar ve geriye

tam sayi dondurir

str.itoa(i) function void itoa (integer i); Verilen tam sayinin karsiligi ASCII karakteri
yerlestirir

str.hextoa(i) function void hextoa (integer i); Verilen tam sayinin hex halini yerlestirir

str.octtoa(i) function void octtoa (integer i); Verilen tam sayinin octal halini yerlestirir

str.bintoa(i) function void bintoa (integer i); Verilen tam sayinin binary halini yerlestirir

str.realtoa(r) function void realtoa (real r); Verilen tam sayinin real sayi halini yerlestirir
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Variable Types strl = "1101010101";

temp = strl.atobin();
Sdisplay("%d", temp);

String dontusum ornekleri

strl = "3.55";

module tb; temp2 = strl.atoreal();
Sdisplay("%f", temp2);
string strl = "1252";
int temp = 0; // Int to donistimler
real temp2 = 0;

strl.itoa( ),

initial begin Sdisplay("%s", strl);

strl.hextoa( ) ;
Sdisplay("%s", strl);

temp = strl.atoi():;
Sdisplay("%d", temp);

strl = "FE";
temp = strl.atohex();
Sdisplay ("%d",temp) ;

strl.octtoa( ) ;
Sdisplay("%s", strl);

strl.bintoa( )
strl = "775"; Sdisplay("%s", strl);

temp = strl.atooct():;

Sdisplay("%d",temp) ; strl.realtoa( )
Sdisplay("%s", strl);
end
endmodule

Dr. V. E. Levent Electronic Circuits — COMP301



Variable Types
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String Dénlisiim Ornegi Konsol Ciktilari

Dr. V. E. Levent Electronic Circuits — COMP301



Variable Types

Ayrica real ve integer arasinda da donusum yapilabilmektedir.

module tb;

int x;
real vy;
initial begin

= Srtoi
= Sitor

endmodule
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$4 Obiects

Real-Integer Donugum Sonucu
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Variable Types

Enumeration

Enumeration, isimlendirilmis sayi degerleri tanimlar. Kodun okunabillirligini arttirmak
icin tercih edilirler.

enum {RED, YELLOW, GREEN}
// int type; RED = 0, YELLOW = 1, GREEN
enum bit[1:0] {RED, YELLOW, GREEN}
// bit type; RED = 0, YELLOW = 1, GREEN

enum {RED=3, YELLOW, GREEN} light 3; // RED = 3, YELLOW

4, GREEN 5

enum {RED , YELLOW = 9, GREEN} 1light 4; // RED = 4, YELLOW
9, GREEN 10

enum {RED = 2, YELLOW, GREEN = 3} light 5; // Hata : YELLOW ve
GREEN ayni degere atandi

enum bit[0:0] {RED, YELLOW, GREEN} light 6; // Hata: en az 2 bit
gerekir
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Variable Types

Enumeration’larin sahip oldugu fonksiyonlar

Kullanim Tanim Aciklama
first() function enum first(); iIk elemanin degerini dénduiriir

last() function enum last(); Son elemanin degerini dondurir

next() function enum next (int unsigned N =  Cagrilan enum'un bir sonraki
1); enum'un degerini dondurur

prev() function enum prev (int unsigned N =  Cagrilan enum'un bir 6nceki
1); enum'un degerini dondurdr

num() function int num(); Eleman sayisini donduirir

name() function string name(); Metin gosterimini donduirir
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Variable Types

module tb;

typedef enum {TRUE, FALSE} e true false;

initial begin
e true false answer;

answer = TRUE;
Sdisplay ("answer = %s", answer.name) ;

end
endmodule

# answer = TRUE
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Variable Types

Enumeration’larin sahip oldugu fonksiyonlar initial begin

color set 1 colorl;
color set 2 colorz;
color set 3 color3;
color set 4 colord;
color set 5 colorb;
color set 6 color6;

module tb;
// GREEN = 0, YELLOW = 1, RED = 2, BLUE
typedef enum {GREEN, YELLOW, RED, BLUE}
color set 1;

// MAGENTA = 2, VIOLET = 7, PURPLE =
PINK = 9

typedef enum {MAGENTA=?, VIOLET=7/, PURPLE,
PINK} color set 2;

colorl = YELLOW; S$display ("colorl
colorl, colorl.name()):;

color2 = PURPLE; S$display ("color?2
color2, color2.name())

color3 = BLACK3; S$display ("color3
color3, color3.name());

color4 = RED1; Sdisplay ("color4
colord4, colord.name());

color5 = YELLOW3;Sdisplay ("colorb
color5, colorS5.name());

color6 = WHITE4; Sdisplay ("color6
color6, color6.name());

// BLACKO = 0, BLACKl = 1, BLACK2 =
BLACK3 = 3

typedef enum {BLACK[4]} color set 3;

// REDO = 5, RED1l = 6, RED2 = 7

typedef enum {RED[3] = 5} color set 4;

// YELLOW3 = 0, YELLOW4 = 1, YELLOWS = 2

typedef enum {YELLOW[3:5]} color set 5;

// WHITE3 = 4, WHITE4 = 5, WHITES =

typedef enum {WHITE[3:5] = 4} color set 6;

end
endmodule
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Variable Types
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Enum Konsol Ciktilari
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Variable Types

Enum Fonksiyon Testleri typedef enum {GREEN, YELLOW, RED, BLUE} colors;
module tb;

initial begin
colors color;

color = YELLOW;

Sdisplay ("color. = .first());

Sdisplay ("color. = .last());

Sdisplay ("color. .next ());

Sdisplay ("color. = .prev());

Sdisplay ("color. = .num()) ;

Sdisplay ("color. 5 .name ()) ;
end

endmodule
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Variable Types

color.first() =0
color.last() =3
color.next() =2
color.prev() =0
color.num() =4
color.name() = YELLOW

Enum’lar bir tamsayi igerselerde, Uzerilerine sonradan bir tamsayi atamasi yapilamaz.
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Variable Types

Diziler module tb;

int myFIFO [0:7];
int urFIFO [8];

int myArray [2]1[3];

initial begin
myFIFO[5] =
myArray [L1[1] = 77

foreach (myFIFO[i])
Sdisplay ("myFIFO[%0d] = 0x%0h", i, myFIFO[i]):

foreach (myArray[i])
foreach (myArrav[i]l[j])
Sdisplay ("myArray[30d][20d] = %0d", i, j, myArray[i]1[J])

end
endmodule
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Variable Types

myFIFO[0]
myFIFO[1]
myFIFO[Z]
myFIFO[3]
nyFIFO[4]
myFIFO[5]
myFIFO[6]

nyFIFO[7]

nyArcay[0][0]
myArray[0][1]
nyArcay[0][2]
myArray[L][0]
myArray[L][1]
myArray[Ll][ 2]

Dizi Konsol Ciktisi
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Variable Types

SystemVerilog farkl turde dizi tiplerini desteklemektedir. Bunlar:

Statik
Dinamik
Associative
Queue

olarak listelenebilir.
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Variable Types

Statik diziler, boyutlari derleme zamaninda belli olan dizi turleridir.

Module tb;
bit [7: m data; //1d packed dizi

initial begin
m data =

for (int 1 = 0; 1 < $size(m data); i++) begin
Sdisplay (“m datal[30d] = %b”, 1, m datal[i]):
end
end
endmodule
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Variable Types

Statik diziler, boyutlari derleme zamaninda belli olan dizi turleridir.
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Variable Types

Dinamik diziler, derlenme zamaninda boyutunun belli olmadigi dizi turleridir.
Calisma zamaninda gereksinimlere gore boyutlari degisebilmektedir.

module tb;
int array [];

initial begin
array = new [5];

array = '{31, ’ };

foreach (array[i])
Sdisplay ("array[%0d] = %0d4", 1, array[i]):

end
endmodule
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Variable Types

arcay|[0]
array|l]
Array| ]

Arr&y| J|
Arr&ay| 4|

Dinamik Dizi Konsol Ciktilar:
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Variable Types

module tb;
string fruits [];

initial begin
fruits = new [3];

fruits {"apple", "orange", "mango"};
Sdisplay ("fruits.size() = %0d", fruits.size());
fruits.delete() ;

Sdisplay ("fruits.size() = %0d", fruits.size());
end

endmodule

Dinamik Silme Konsol Ciktisi

Dr. V. E. Levent Electronic Circuits — COMP301



Variable Types

Associative dizilerde, elemanlara bir anahtar araciligi ile erisilir.

int m data [int]; // Integer index
int m name [string]; // String index

m name ["Rachel™]
m name ["Orange"] =

m data [
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Variable Types

module tb;
int
int
string

arrayl [int];
array?2 [string];
array3 [string];

initial begin
arrayl = '{ : : }i
"Ahmet"

array? { "ALi" : ,

array3 { "Test" "3", "Deneme"

Sdisplay "
Sdisplay
Sdisplay

end

("arrayl = arrayl) ;
array?2) ;

array3) ;

"

Py
("array?2 sp",
("array3 sp",

endmodule

}s;

"XYZ "

};

Dr. V. E. Levent

# Arrayl
# Array:

# Arrayi

Associative Array Ciktisi
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Variable Types

Queue’lar_push ve pop islemleri ile calisan bir veri saklama grubudur. FIFO
yapisidir. llk yazilan ilk okunur. $ operatori ile queue tanimi yapilir.

int m queue [$];

m _queue.push back(23);
int data = m queue.pop front();
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Variable Types

module tb;
string elemanlar[$] = {"Elemanl", "Eleman2", "Eleman3", "Eleman4"};

initial begin
Sdisplay ("Queue eleman sayisi=%0d elemanlar=%p", elemanlar.size(), elemanlar);

elemanlar.insert (1, "Elemanb");
Sdisplay ("Eleman Sayisi=%0d elemanlar=%p", elemanlar.size(), elemanlar);

elemanlar.delete (3);
Sdisplay ("Eleman Sayisi=%0d elemanlar=%p", elemanlar.size(), elemanlar);

// pop front() - Ondeki elemani alir
Sdisplay ("Pop %s, sayi=%0d elemanlar=%p", elemanlar.pop front(), elemanlar.size(),
elemanlar) ;

// push front() - One eleman ekler
elemanlar.push front("Eleman6");
Sdisplay ("Push, sayi=%0d elemanlar=%p", elemanlar.size(), elemanlar);

// pop back() - arkadan eleman alir
Sdisplay ("Pop %s, sayi=%0d elemanlar=%p", elemanlar.pop back(), elemanlar.size(),
elemanlar) ;

// push back() - Arkaya eleman ekler
elemanlar.push back("Eleman/");
Sdisplay ("Push, sayi=%0d elemanlar=%p", elemanlar.size(), elemanlar);
end
endmodule
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Variable Types

i Queue eleman sayisi=4§ elemanlar='{"Elemnanl”™, "Elemanz™, "Eleman3i™, "Elemand’}
I Eleman Savisis5 glemanlars'["Elenanl™, "Eleman5™, "ElemanzZ™, "Elemani™, "
I Elemat; Sayisisq elemanlars'[{"Elemanl™, "Elemans5™, "Elemanz™, "Elemandg" )

Fop Elemanl, sayi=3 elemanlars' {"Elemans™, "Elemans™, "Elemard )

Elemand™)

Fush, sayiesd slepanlars' {"Elsmans™, "Elenans™, "Elemans™, "Elemnand™ )
Pop Elemand, B2ayvi=3 elemanlar='{"Elenant”™, "Elemans™, "Elemans" }
Fush, Eayi=4 elemanlar="'[{"Elenant™, "Elemans5™, "Elemans”, "Elemarnit’ )

Queue Elamanlari
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Variable Types

Bir struct birden ¢ok farkli tirdeki elemani gruplamak icin kullanilan bir yapidir.

Syntax’i:

struct {
int varl;

bit var2;
string var3;
} structAdi;
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Variable Types

Bir struct birden ¢ok farkli tirdeki elemani gruplamak icin kullanilan bir yapidir.

Syntax’i: module tb;

typedef struct {
int coins;
real dollars;
} test;

test testl;
test test2 [

initial begin
testl = "{5, };
testl = '"{coins:5, dollars:
testl {default:0};
testl = test'{int:1, dollars:2};

end

endmodule
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Variable Types

Unionlar ise ayni struct’lar gibidir ancak union’da tanimlanmis degiskenlerin
tamami ayni bellek bolgesini kullanir yani ayni anda sadece bir degisken
kullanilabilir.
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Variable Types

module tb;

union {
int a;

byte b;
bit [/:0] c;
} my data;

S EE
i

# 100

initial begin
my data.c = ; Union Simulasyon Ciktisi
sdisplay ("3d", my data.c);
my data.b = ;
$display ("3d", my data.c);
end
endmodule
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Variable Types

Kullanici kendi veri tipini tanimlamak istediginde typedef yapisini kullanarak
tanimlama yapabilmektedir.

module tb;
typedef shortint unsigned u shorti;
typedef enum {RED, YELLOW, GREEN} e light;
typedef bit [/:0] ubyte;

# light=GREEN data=0xcafe cnt=255

initial begin
u shorti data ; Typ@DGf
e light light
ubyte cnt =

Sdisplay ("light=%s data=0x%0h cnt=%0d",
light.name (), data, cnt);
end
endmodule
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