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	 �� � � �� � � � �
• � � � � � 	 	 � 	 �� 	 �� � � �
• � � � � 	 �� � � �� �  ! � 	
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� � �� � � � �� � � � � �

� � � � 	 � � � � � � 	 �

$� � �� ! � �� ! � � � 	 � 	 �� �
	 ��  � � 	 � �
� � � � 
#�  �� � �%� � � �� &#� � � '

� �� � 	 �()! � #� 
� � 	 *+�%� � � �� � 	 �(� � � � � � 	 *,��
)! � #� 
� � �- - �� � � � � � �. 
� � � ! � �(# � 	 	 *,�
� ��  � / �  �� � � � � � ,

� �� � 	 �(� � 
� � � � 	 * � &�  
#
�  0,�%� � � �� � 	 �� � � � �/ ! � �� 
� � 	 �� � � � �
! � � � � �� � � �#� 1� � 	 ,
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� � �� � � � �� � � � � �

� 	 � � �� � � � �

i nt i ; / /  s i mpl e i nt eger  var i abl e
i nt a[ 10] ; / /  ar r ay of  i nt eger s
i nt * p; / /  poi nt er  t o i nt eger ( s)

* ( expr essi on)  
	 �#� � � � � � �� )�� � � � � 	 	 �#� � � ! � � � �/ 0�� &� � � 	 	 
� � .

a[ k]  == * ( a+k)

a 
	 �� �#� � 	 � � � � �� )�� 0� � “ i nt * ”

a[ k]  = a[ k+1]   EQUI V  * ( a+k)  = * ( a+k+1)
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� � � � �	 � � � � 	 � � 	 � 	 � � �� � � � �

i nt i ; / /  s i mpl e i nt eger  var i abl e
i nt a[ 10] ; / /  ar r ay of  i nt eger s
i nt * p; / /  poi nt er  t o i nt eger ( s)

p = &i ; / /  & means addr ess of
p = a; / /  no need f or  & on a
p = &a[ 5] ; / /  addr ess of  6t h el ement  of  a
* p / /  val ue of  l ocat i on poi nt ed by p
* p = 1; / /  change val ue of  t hat  l ocat i on
* ( p+1)  = 1; / /  change val ue of  next  l ocat i on
p[ 1]  = 1; / /  exact l y t he same as above
p++; / /  st ep poi nt er  t o t he next  el ement
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� � � � �	 � � � � 	 � � 	 � � �� � � � �

i nt i ; / /  s i mpl e i nt eger  var i abl e
i nt a[ 10] ; / /  ar r ay of  i nt eger s
i nt * p; / /  poi nt er  t o i nt eger ( s)  

So what  happens when
p = &i ;
What  i s val ue of  p[ 0] ? 
What  i s val ue of  p[ 1] ?
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Does “ p++” r eal l y add 1 t o t he poi nt er ?
NO!  I t  adds 4.
Why 4?

char  * q;
. . .
q++;  / /  r eal l y does add 1
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 � � � 	 ����� � � � �� ���� � � � 
� � �� � � � �� � � � � �

� �� � � � �  

voi d c l ear 1( i nt  ar r ay[ ] ,  i nt s i ze)  {
f or ( i nt i =0;  i <si ze;  i ++)

ar r ay[ i ]  = 0;
}

voi d c l ear 2( i nt  * ar r ay,  i nt si ze)  {
f or ( i nt * p = &ar r ay[ 0] ;  p < &ar r ay[ s i ze] ;  p++)

* p = 0;
}

voi d c l ear 3( i nt  * ar r ay,  i nt si ze)  {
i nt * ar r ayend = ar r ay + s i ze;
whi l e( ar r ay < ar r ayend)  * ar r ay++ = 0;

}
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• "� �� � � �(� * . � �  � �� � � �
� �� � � �(� � #� 
� � * . � �  � '
– � �� � 
� � � � �
	 �5! 	 � �� � � �� � � � � 	 	 �� )�� � �� / 5� #� �
� �� � � � �0
– 	 
6� �� )�� � 
� � � � �
	 �)
&� � �� � � � � �  � 	 	 �� )�	 
6� �� )�� / 5� #�
– � � �� � � �� � �� � � �� � &� �� / 5� #� �
� #� � � � � � �/ 0�� � � �� / 5� #� 7	 �	 
6� �


� �/ 0� � 	
– � � �� � � �� � � �� � � �
� � � / 5� #� �� � � �
8	 
6� � )9� / 5� #� :

• 
 � � � �� � � � 
 	 '
– 
� � ; <� =����� ; �
	 �
� � 8�#� � 	 � � � � �� � � � � 	 	 �� )�� � �/ 0� � 	
– ; <
=����� 89; >
:
– 
� � 8� �- �?; <2=����� � �- �9; >2:�9� �� � 
� � 	 ��� �/ 0� � 	 �� )� � � �; :
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� � �
 � � � 	 ���@� � � � �� ���� � � � 
� � �� � � � �� � � � � �

� � � � 	 # �! � 	 $ %
 � � � �� � & � � � � � � � �

� � � � � ��� 	 �� 
� � �����; � � <2=��- ��; � � <� =�>�; � � <� =

op = R-type RdRt

0 0 0 0 0 1 0 00 0 10 0 00 10 0 0 1

Rs

0 0 01 0 00 0 00 0


 � � � �� �� � � � � � � � �� � � ��� � � � � � � �	 � �

� � � ��� 	 � � �	 � �� � �� 	 �  ! �" � � � � � �� 	 �� � �� �

a = b+c;

add $3,  $4,  $2

	 � ��� � � � � � �� � � �

� � � � #� � $#%�

�&�

0

func = add
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• A� � � � � � 	 �� � � � �1� � 
� /  � 	 �� � � � � � �� � �� � � )� � � �� � �

� 	 � � ! #� 
� � 7	 �� � � � � � 
� �

• B� � � � �� 0� � 	 �
� �� � � �
 "C� �"� � '
– ; � � 
	 � � � '

� � � �D� +�D2+�D� E�� � � � � � � 	 �� � � �� � � �(� � � � � � � 	 * � )�� �� � � 
	 � � �

– "� � � � 
� � � '
� � � 
 D� +D� +� E�� � � 	 � ! �#� �� � � � � � � �
	 �� � � � �� )�� � � �
� 	 � � ! #� 
� �

– ; � � 
	 � � �F"� � 
� � #� '
 . D� +��� 9D� 4: E�	 � ! �#� �� � � � � � � �
	 �
� �� � � � �0
	 . D� +��� 9D� 4: E�� � 	 � 
� � � 
� � �� � � � � � � �
	 �� � � � �0

• � 
� �  � �� � � ! � � +�/ ! � �
	 �
� �� � � ! � � �
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 "C� �#� � �� � �� � � 	 � �. 
� � �� � � � � � � 
� � � �
#� � 
#� 	 �)� � �; � �� � � �#� � 	 �

� � ! ! � � 	 %
 � � � � � � �� � 	 
 � � � � &

• � / 	 �  ! � � '�� . D4+�� &�� � � 9D� :
– � �  ! � �- �
 � � <#� � 	 � � � � =
– G	 � '�� ##� 	 	 
� � �	 � � � 
#�� � � �

• "� � 
� � #� '���� . D4+�� 9D@:
– � �  ! � �- �
 � � <; � � <&==
– G	 � '�� � 
� � � � �� ##� 	 	 � 	

• H
	 �  � #� � � � � '���� . D4+��39D@:
– � �  ! � �- �
 � � <; � � <&=�>�#� � 	 � � � � =
– G	 � '�� ##� 	 	 �� � � � #�  �1� � 
� /  � 	

• "� � � &� � '
– � �  ! � �- �
 � � <; � � <&=�>�; � � <0==
– G	 � '�� � � � 0�� ##� 	 	 � 	 �9/ � 	 � >
� � � &:

• 
 � � � �0�
� � 
� � #� '
– � �  ! � �- �
 � � <
 � � <; � � <&===
– G	 � '�� ##� 	 	 �� � � ! �� � 
� � � � �
� �� � �

• � ! � � 
� #� � � � � � '
– � �  ! � �- �
 � � <; � � <&==I�; � � <&=>>
– G	 � '�	 � J! � � � 
�  �� � 
� � � � �� ##� 	 	 � 	

• � ! � � � � #� � � � � � '
– � �  ! � �- �; � � <K=FFI�
 � � <; � � <&==
– G	 � '�	 � � #L�� � � � � � 
� � 	

• � #�  � � '
– � �  ! � �- �
 � � <; � � <&=�>�#�>�� 8; � � <0==
– G	 � '�� � � � 0�� ##� 	 	 � 	 �9/ � 	 � >
� � � &:

� � � � M���"	 �� � � �#� � �  � &
� 0�. � � � � �� � � �#� 	 � �
� � � � �� �#� 	 � � / � � � )
� �� � �  0	 
	 M
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 � � � �� � � 	 
 � � � � � � �� �

• � � � � �. � �. � � � '
– B� � �#� � � � � � 	 �� )�� �	 � � #
)
#�� � � � �0� � #� � 
� �

• O&� � �  � 	 '

• � � 1� � � 	
– "� �� � � #� 
#� �D� � 
	 �! 	 � � �
� 	 � � � � �� )�D�
– � � � �� �  0�� � � � � 	 	 �� � � �)
� 	 � �� � � � � 	 � �2� P�� )�� � � � �0�� � 
	 �. � 0
– � � � � � 
� � 	 �� � � � � � � � 	 �� �� . � �
� 	 � � ! #� 
� � �	 � J! � � #� '

(� *
i nt x = 10;

mai n( )  {
x = x + 1;

}

(
 "C� �� 	 	 � � /  0*
. dat a
. gl obal  x
x:  . wor d 10

. t ext

. gl obal  mai n
mai n:

l w $2, x( $0)
addi $2, $2, 1
sw $2, x( $0)

l ui $1, xhi ghbi t s
l w $2, x l owbi t s( $1)
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• � � � � �. � �. � � � '
– B� � �#� � � � � � 	 �� )�� �� � � � �0

 � #� � 
� � �� �  � �
� �� �� � � 
	 � � �

• O&� � �  � 	 '

• � � 1� � � 	
– Q� ! �� ! 	 � �� � L� �	 ! � � �� � � � �� � � �� � � 
	 � � � �#� � � � 
� 	 �� �1�  
� �� � � � � 	 	

9� � ! /  � +�. � � � +�� � �	 � � � � ��  
� � � � �� 	 �� � J! 
� � � :

(� *
i nt x = 10;

mai n( )  {
i nt * y = &x;
* y = 2;

}

(
 "C� �� 	 	 � � /  0*
. dat a
. gl obal  x
x:  . wor d   10

. t ext

. gl obal  mai n
mai n:

l a   $2, x
addi $3, $0, 2
sw $3, 0( $2)

l ui $2, xhi ghbi t s
or i $2, $2, xl owbi t s

( � * 
	 �� � � �� ��� � �  �
� 	 � � ! #� 
� � +�
"� 7	 �� �#� � 1� � 
� � #� �
� 	 � ! � � 
� 	 � � ! #� 
� � � � � � �
#� � 	 � � ! #� 	 �� ��#� � 	 � � � � �1
� �
� 
� � � � �� ���
� 	 � � ! #� 
� � ��� �
� �
� 	 � � ! #� 
� � �	 � J! � � #�

or i $2, $0, x
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+ �� � �� � � ! � � � 	 
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• � � � � �. � �. � � � '
– B� � �#� � � � � � 	 �� )�� �� � � � �0� � #� � 
� � �� �  � � 
1� �� � �� �� � � 
	 � � �

• O&� � �  � 	 '

• � � 1� � � 	
– 
 ! 	 � �� !  � 
�  0�9	 � 
)� : �� � � �(
� � � &* � � �/ � �� � � � � �  0��  
� � � �

(� *
i nt a[ 5] ;

mai n( )  {
i nt i  = 3;  
a[ i ]  = 2;

}

(
 "C� �� 	 	 � � /  0*
. dat a
. gl obal  a
a:  . space   20

. t ext

. gl obal  mai n
mai n:

addi $2, $0, 3
addi $3, $0, 2
sl l $1, $2, 2
sw $3, a( $1)
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+ �� � �� � � ! � � � 	 
 � � � � � � �� � ( 	 � � � � 	 
 � � �

• � � � � �. � �. � � � '
– B� � �#� � � � � � 	 �� )�� �� � � � �0� � #� � 
� � �� �  � � 
1� �� � �� �� � � 
	 � � �

• O&� � �  � 	 '

• � � 1� � � 	
– � � � 	 � � � � 	 �� ))	 � � �� � �� � � �1� � 
� ! 	 �)
�  � 	 �� )�� � � �	 � � ! #� ! � �
– � � � ! #� ! � � 	 � � � � � � �� � � � �2� P�! 	 � �� �� 
))� � � � � �� � � � � � #�

(� *
st r uct p {  

i nt x,  y;  }

mai n( )  {
p. x = 3;  
p. y = 2;

}

(
 "C� �� 	 	 � � /  0*
. dat a
. gl obal  p
p:  . space   8

. t ext

. gl obal  mai n
mai n:

l a   $1, p
addi $2, $0, 3
sw $2, 0( $1)
addi $2, $0, 2
sw $2, 4( $1)
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� � �� � � � �� � � � � �

� � � � �� �� � � ��

� �#� � � '
i f  ( expr )  {

STUFF1
}  el se {

STUFF2
}


 "C� �� 	 	 � � /  0'
9#� � � ! � � �� ' " � 
� �D�&:
beq $r x,  $0,  Lel se

9#� � � 
 � �� ( ) * *+:
beq $0,  $0,  Lendi f

Lel se:

9#� � � 
 � �� ( ) * * � :
Lendi f :

� �#� � � '
i f  ( expr )  {

STUFF
}


 "C� �� 	 	 � � /  0'
9#� � � ! � � �� ' " � 
� �D�&:
beq $r x,  $0,  Lendi f

9#� � � 
 � �� ( ) * * :
Lendi f :

B� � � � �� � � � 
� �  � �� � 
#L	 �
� � � � �#� � � �
� � � ��  � 0�
. � � � �#� � � 
 
� � �
#� � � 
� 
� � �  �#� � � �/  � #L	 ,�
$� � �
� 	 � � � #� +�� � � �
	 � � � � � � � � '

i f  ( y > 32)  {
x = x + 1;

}

#� � � 
 � 	 �� � '
l w $24,  y
or i $15,  $0,  32
sl t $1,  $15,  $24
beq $1,  $0,  Lendi f
l w $24,  x
addi $24,  $24,  1
sw $24,  x

Lendi f :



� � �� � � � � � 	 	 
� � �
 � � � 	 ����4� � � � �� ���� � � � 
� � �� � � � �� � � � � �

� � � � �
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Lwhi l e:

9#� � � ! � � �� &� � 
� �D�&:
beq $r X, $0, Lendw

9#� � � 
 � �� BG$$:
beq $0, $0, Lwhi l e

Lendw:

� �#� � � '
whi l e ( expr )  {

STUFF
}  

�  � � � � � � � �
 "C� �
� 	 	 � � /  0'

beq $0, $0, Lt est

Lwhi l e:
9#� � � 
 � �� BG$$:

Lt est :

9#� � � ! � � �� &� � 
� �D�&:
bne $r X, $0, Lwhi l e

Lendw:

� � � � 
 � � 	 �	 � � � � �� � � � �� )�� 
� � �� � � 
� 
6
� � �
� �� � � �� � � ! � � � � � � 	 ,
F� � 1
� � ��   �� � 	 	 
/  � �#� � � ! � � � 
� � 	 �� ! � 	 
� � �� )� � � � 	
F! � � �   
� � � � � � 	 �� � �� � � ! #� �/ � � � #� 
� � �� 1� � � � � �
F	 
� �  
)0
� � �� &� � � 	 	 
� � 	 �� � � � �� � � � � � �� � �( � � � �1� � 
� /  � 	 *



� � �� � � � � � 	 	 
� � �
 � � � 	 ����@� � � � �� ���� � � � 
� � �� � � � �� � � � � �

, � � 	 � � � � �
• 
 � 	 � �� 
� � F � 1�  � � � � ! � � � 	 �� � � 1
� � � � � � �#� � 	 � � ! #� 	 �� � � � �

� 	 � � /  
	 � �� � � �! � � � � � �� � �
� � � � � 
� � �1� � 
� /  � +�. � 
#� �
	 �! 	 � � �
� � �#� � � � �  �� � � � � � � 7	 �/ � � � 1
� �
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sum:

. wor d 0x0
dat a:

. wor d 0x1,  0x2,  0x3,  0x4,  0x5

. wor d 0x6,  0x7,  0x8,  0x9,  0xa

add $30, $0, $0
Lf or :

l w $24, sum( $0)
sl l $15, $30, 2
l w $15, dat a( $15)
addu $24, $24, $15
sw $24, sum
add $30, $30, 1
sl t $24, $30, 10
bne $24, $0, Lf or

Lendf or :

� �#� � � '
i nt sum = 0;

i nt dat a[ 10]  =
{ 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} ;

i nt i ;

f or  ( i =0;  i <10;  i ++)  {
sum += dat a[ i ]

}  



� � �� � � � � � 	 	 
� � �
 � � � 	 ���� �� � � � �� ���� � � � 
� � �� � � � �� � � � � �

- � . � 	 # �! �

• � � 7  �. � 
� � �	 � � � �� � �  �� 	 	 � � /  0�#� � �
• C � 0�. 
� � �� �	 
� !  � � � �


