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n��&SZEWU :
• $��/%(50?2�L\I8=?
� �

nBH[RX#&SZEWU : 
• KDGM��9
� �à��&
�6��

n
���]
�QC\TJM^ :	
• ��&92�L\I6	
�9TJP[EA��
• ,>@3
�OJM]�
�HJM5:16OJM^8�!
7
��]
���-BNYGV\N-BNYG�^A
�<*;

• 
�"+]
�LF\N^93<9'��)A50?4
1���2?3<9��]code^��A�.?
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16NJLQ@BXPXGJD��GJL��
[CYOUZH?ZAKBIT, M.Morris Mano!, 1999]

n RSV���� :
• ���612NJL?MWF�>�:
• ?MWFSZM :	��?MWF)'�?MWFà 1NJL4"
�

• ���	 :	�<3NJL(16	– 12	– 1	=	3)4"�
• RSV����[7�\:	AND,	ADD,	LDA,	STA,	BUN,	BSA,	

ISZ
n(RSV����: 
• ���6?MWF�>�91)�7����;�-

• ���	 :	16NJL4"� à23/)*(RSV���
�+4,=.5>"�0=�#,<

• WEFH����[12�\:	CLA,	CLE,	CMA,	CME,	CIR,	CIL,	
INC,	SPA,	SNA,	SZE,	HLT

• ��
��[7�à$�8�7&�4%�\ :	INP,	OUT,	
SKI,	SKO,	ION,	IOF,	IMK
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?;EA��.��	�

f	(X)X(N	– 1	:	0) Y(M	– 1	:	0)
MN

�

X(2:0)

�

Y(2:0)

000 001
001 010
010 100
011 *	*	*
100 *	*	*
101 *	*	*
110 *	*	*
111 *	*	*

�

X(2:0)

�

Y(7:0)

000 00000001
001 00000010
010 00000100
011 00001000
100 00010000
101 00100000
110 01000000
111 10000000

?;EA�� :��
C>@2

��1�
B<EDF��G1
31F*7��1B<ED20G

��	� :��
C>@0�(,�$1./6�
B<EDF��G8	�,6
à	�,��04+,?;E=����$�/6�$�,&6

''-1���� :�
C>@$�,00/64"/�
2�#57/!.)6
à��(/!�
B<ED0�(,�
�8�AD@:9 0-%6

�

X(2:0)

�

Y(3:0)

000 0001
001 0010
010 0100
011 1000
100 * *	*	*
101 * *	*	*
110 * *	*	*
111 *	*	*	*
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0,62
�#����

f	(X)X(N	– 1	:	0) Y(M	– 1	:	0)
MN

��
X(2:0)

��
Y(7:0) ����

000 00000001 ! " = $(&) ( $()) ( $(")
001 00000010 ! ) = $(&) ( $()) ( $(")
010 00000100 ! & = $(&) ( $()) ( $(")
011 00001000 ! * = $(&) ( $()) ( $(")
100 00010000 ! + = $(&) ( $()) ( $(")
101 00100000 ! , = $(&) ( $()) ( $(")
110 01000000 ! - = $(&) ( $()) ( $(")
111 10000000 ! . = $(&) ( $()) ( $(")

0,62
� :���4/1&
��%��3-657��8%
'17!*�%3-65&08

M =	2N%�� :	N��%AND�"0,6.����+��"�)
à�$)����"(��#$)AND�%��&	 

��
X(2:0)

��
Y(7:0) ����

000 00000001 ! " = $(&) ( $()) ( $(")
001 00000100 ! & = $(&) ( $()) ( $(")
010 00010000 ! + = $(&) ( $()) ( $(")
011 01000000 ! - = $(&) ( $()) ( $(")
100 00000010 ! ) = $(&) ( $()) ( $(")
101 00001000 ! * = $(&) ( $()) ( $(")
110 00100000 ! , = $(&) ( $()) ( $(")
111 10000000 ! . = $(&) ( $()) ( $(")

N x	M0,6. (M =	2N)
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#"'%������
M <	2N�	� :	%&$! ����������������
�AND�����
��à��������

��
X(2:0)

��
Y(3:0)

000 0001
001 0010
010 0100
011 1000
100 *	*	*	*

101 *	*	*	*

110 *	*	*	*

111 *	*	*	*

! " = $(&) ( $(")
X(1:0)

X(2) 00 01 11 10
0 1 0 0 0
1 * * * *

! & = $(&) ( $(")
X(1:0)

X(2) 00 01 11 10
0 0 1 0 0
1 * * * *

! ) = $(&) ( $(")
X(1:0)

X(2) 00 01 11 10
0 0 0 0 1
1 * * * *

! * = $(&) ( $(")
X(1:0)

X(2) 00 01 11 10
0 0 0 1 0
1 * * * *

��
X(2:0)

��
Y(3:0)

000 0001
001 *	*	*	*

010 0010
011 *	*	*	*

100 *	*	*	*

101 *	*	*	*

110 0100
111 1000

! " = $(&)
X(1:0)

X(2) 00 01 11 10
0 1 * * 0
1 * * 0 0

! & = $()) ( $(&)
X(1:0)

X(2) 00 01 11 10
0 0 * * 1
1 * * 0 0
! ) = $(")
X(1:0)

X(2) 00 01 11 10
0 0 * * 0
1 * * 1 0

! * = $()) ( $(")
X(1:0)

X(2) 00 01 11 10
0 0 * * 0
1 * * 0 1
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$")&	������
M≤ N�
� :	����1���������1����'#)(
��� ����*one-hot��+à�!)%������

��
X(2:0)

��
Y(2:0)

000 001
001 010
010 100
011 *	*	*

100 *	*	*

101 *	*	*

110 *	*	*

111 *	*	*

" # = %(') ) %(#)
X(1:0)

X(2) 00 01 11 10
0 1 0 * 0
1 * * * *
" ' = %(#)
X(1:0)

X(2) 00 01 11 10
0 0 1 * 0
1 * * * *
" * = %(')
X(1:0)

X(2) 00 01 11 10
0 0 0 * 1
1 * * * *

��
X(2:0)

��
Y(2:0)

000 *	*	*

001 001
010 010
011 *	*	*

100 100
101 *	*	*

110 *	*	*

111 *	*	*

" # = %(#)
X(1:0)

X(2) 00 01 11 10
0 * 1 * 0
1 0 * * *
" ' = %(')
X(1:0)

X(2) 00 01 11 10
0 * 0 * 1
1 0 * * *
" * = %(*)
X(1:0)

X(2) 00 01 11 10
0 * 0 * 0
1 1 * * *

one-hot��
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�&!.(����
n *+,
��
• ���12)%' (-#����
• ��� :	3)%'���
• 7��*+,
��

n�*+,
��: 
• ��� :	16)%'����
• 12��-"#$
��
• 7����	�

n�&!.(����
• �1�&!.(�� :	7��*+,
������*+,

�����

• �2�&!.(�� :	�*+,
��������
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16#�!	��

[�,$)-��-� ��(, M.Morris Mano�, 1999]

�� #�!�� �

&'*��	� (OP1	≠ 111)
I (15) 0 :	���"+� ,		1	:	���"+�

OP1 (14	:	12) �%�-"1.	��-"/
ADI (11	:	0) �"+��

�&'*��	� (OP1	=	111)
I (15) 0 :	+�����	� ,		1	:	���	�

OP2 (11	:	0) �%�-"2.	��-"/

OP2.�%�-"2/
1 023457 689101112131415

11 1I

I OP1 ADI.�"+��/
1 023457 689101112131415

&'*��	�
(OP1	≠ 111)

�&'*��	�
(OP1	= 111)
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	1��������

OP2������2�
1 023457 689101112131415

11 1I

I OP1 ADI�������
1 023457 689101112131415

�������
(OP1	≠ 111)

�������
(OP1	= 111)

OP1(2:0) �� ����
���

000 AND !"#$ = !&'()) + !&'(') + !&'(,)
001 ADD !"$$ = !&'()) + !&'(') + !&'(,)
010 LDA !-$" = !&'()) + !&'(') + !&'(,)
011 STA !./" = !&'()) + !&'(') + !&'(,)
100 BUN !01# = !&'()) + !&'(') + !&'(,)
101 BSA !0." = !&'()) + !&'(') + !&'(,)
110 ISZ !2.3 = !&'()) + !&'(') + !&'(,)
111 ������� !#4 = !&'()) + !&'(') + !&'(,)
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�2��������

OP2������2�
1 023457 689101112131415

11 1I
����	��
(OP1	= 111)

OP2 ��
1000	0000	0000 CLA
0100	0000	0000 CLE
0010	0000	0000 CMA
0001 0000	0000 CME
0000	1000 0000 CIR
0000	0100	0000 CIL
0000	0010	0000 INC
0000	0001 0000 SPA
0000	0000	1000 SNA
0000	0000	0100 SZA
0000	0000	0010 SZE
0000	0000	0001 HLT

OP2 ��
1000	0000	0000 INP
0100	0000	0000 OUT
0010	0000	0000 SKI
0001 0000	0000 SKO
0000	1000 0000 ION
0000	0100	0000 IOF
0000	0010	0000 IMK

�����	��(I	=	0) �����(I	=	1)

one-hot
�
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�2�������


OP2�����2�
1 023457 689101112131415

11 1I
��������
(OP1	= 111)

OP2 �� ����	���
1000	0000	0000 CLA !"#$ = !&' ( ) ( !*+(--)
0100	0000	0000 CLE !"#/ = !&' ( ) ( !*+(-0)
0010	0000	0000 CMA !"'$ = !&' ( ) ( !*+(1)
0001 0000	0000 CME !"'/ = !&' ( ) ( !*+(2)
0000	1000 0000 CIR !")3 = !&' ( ) ( !*+(4)
0000	0100	0000 CIL !")# = !&' ( ) ( !*+(5)
0000	0010	0000 INC !)&" = !&' ( ) ( !*+(6)
0000	0001 0000 SPA !7*$ = !&' ( ) ( !*+(8)
0000	0000	1000 SNA !7&$ = !&' ( ) ( !*+(9)
0000	0000	0100 SZA !7:$ = !&' ( ) ( !*+(+)
0000	0000	0010 SZE !7:/ = !&' ( ) ( !*+(-)
0000	0000	0001 HLT !;#< = !&' ( ) ( !*+(0)

��������(I	=	0)
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�2�������

OP2������2�
1 023457 689101112131415

11 1I
�����	��
(OP1	= 111)

OP2 �� �����
��
1000	0000	0000 INP !"#$ = !#& ' " ' !$((**)
0100	0000	0000 OUT !,-. = !#& ' " ' !$((*/)
0010	0000	0000 SKI !,&0 = !#& ' " ' !$((1)
0001 0000	0000 SKO !,&. = !#& ' " ' !$((2)
0000	1000 0000 ION !,"3 = !#& ' " ' !$((4)
0000	0100	0000 IOF !,"- = !#& ' " ' !$((5)
0000	0010	0000 IMK !"#, = !#& ' " ' !$((6)

�����(I	=	1)
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�����	�
1 0101112131415 .	.	.	.

OP211 1I
1 0101112131415 .	.	.	.

I OP1 ADI��	
��

IOP1

000	:	O_AND
001	:	O_ADD
010	:	O_LDA
011	:	O_STA
100	:	O_BUN
101	:	O_BSA
110	:	O_ISZ
111	:	O_NM

OP2

OP2

1000	0000	0000	:	O_CLA
0100	0000	0000	:	O_CLE
0010	0000	0000	:	O_CMA
0001 0000	0000	:	O_CME
0000	1000	0000	:	O_CIR
0000	0100	0000	:	O_CIL
0000	0010	0000	:	O_INC
0000	0001 0000	:	O_SPA
0000	0000	1000	:	O_SNA
0000	0000	0100	:	O_SZA
0000	0000	0010	:	O_SZE
0000	0000	0001 :	O_HLT

1000	0000	0000	:	O_INP
0100	0000	0000	:	O_OUT
0010	0000	0000	:	O_SKI
0001 0000	0000	:	O_SKO
0000	1000	0000	:	O_ION
0000	0100	0000	:	O_IOF
0000	0010	0000	:	O_IMK

0

1
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��`ceQ�.;�
n ��`ceOJM��Q�.1:F�5�:PHO :

• 381: :	��38B>638B]he38
• lmoVY`_1: :	rufB_eV
• jrZnk&1: :	�"v4/�t/��GwB\ipubsv��
Jt'#w

n .16gce��`ce :	�.;�UC�(D2LJMET
• 381: :	AND,	ADD,	CMA,	CIL,	CIRQ9�KNB	MQ��38B
>638B]he38R�5�:

• lmoVY`_1: :	LDA,	STA,	ISZ
• jrZnk&1: :	

ü 4/��"vBUNwB/��"v/�_Xcj�� +	BUNw
ü \ipubs��JvBSAwB'#vBUN	A+Vfq_w

à =81OJMQ):,�Q��R�E :	
ü q^_a-t38��-Q�%

ü ��duaSQ ( :	�-BVfq_Wh`ce
ü [uf�$ :	one-hot7�R�?<0R!IEFB
@P*�
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��prt\<�#*
n k�u�� :	Gk�u��à�y�j�{|}�

• Lb+6c�.SbU_\+)=���\leo

• ��\G+6
�9E
`��B��[aVXk�u��]��Sb

à k�uJ�?K[�OP���k�we�Idp�x�y�j�z�j�

n �8&D=		�8lei�$Hlei��(
• �8lei�$à 1��\�8lei�$[��
• lei��(à4T�@\'�>/A�[��

à ���8	�c�.Sbv�ufgdd�hsiq~[��

n k�we�C2�%� :		
• k�we�\J�6Kà�8��5$Ik�u��

• 9EZ+6c"W��prt0\k�we�C2NFRM

n ��prt;:\FRQ :	 ���prt\��NBM/1�
• :3+mns{��\�!^YI��prt\J7R RKN<�R[PM

• ��prt\�QZ�,N:3+mns{;:��[-�Sb
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��uwx�U :	CISC	d RISC
n CISC	:	Complex	Instruction-Set	Computer	(Intel	x86fe)

• @- :	�/hG<3Wou�|�}�q�~�q�&hSWP;
• ����76<��h���=���hV3A��W��O��àVr�y

�"

• �stv*i f[�$,i�stv\V�Wou�|�}�q�~�qci�
*h�stvn�[]f`]d\�R�

• ���B%\CQàmicro-code%+#����B%�Jn}�q�
��AfS!�Jc�8�

n RISC	:	Reduced	Instruction-Set	Computer	(MIPS,	ARMfe)
• @- :	SWE2��WV?FHh'D(àr�zp�P;n�	_a���

=h�>��Reduced	Instruction-Set�
• ����7iW��y�txo��hj

• X4:�stvYn�*)L`l]dcW
Of����7nK5�}�q���
*h�stv�$�TiWr�zp�h.N�3Ah�b�

• ��O��WI9�J1Mh�>�Wzp}�p�����B%

n 016{wx��uwxà CISCg�U^ml
• ����76<ZkW�stviAChj
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PDEG!��
n (CISC)	x86PDEG!�

• EAX (accumulator	reg.),	EBX (base	reg.),	ECX (count	reg.),	EDX
(data	reg.),	EDI (destination	index),	ESI (source	index),	ESP
(stack	pointer),	EBP (base	pointer)

• �7#(PDEG947�1A3.�62<��8=�(<�


• '�<64KHJLCQ8=.�*86��;86�5:#(PDEGB
,�Sx86IRG�<�- :	16KHJà 32KHJà 64KHJT

n (RISC)	MIPSPDEG!�
• 32#(PDEGS32KHJTà�7<��8�&�)
• R0PDEG =	/00PDEGà�;0B��.�+>=%

n (RISC)	ARMPDEG!�
• 16#(PDEGS32KHJTà�7<��8�&�)
• PC	(program	counter)?#(PDEG<�6à�":	���<
�'�$@IRGMNO�&�$3�)

n (CISC)	 16KHJ��FHJPDEG!� :	AC<>



1 0101112131415 .	.	.	.

I OP1 ADI	/	OP2 19

	���9124��8��:
n x86	��� :	���	�91-#+� 17-#+:

• �� :	A	ß A	op	B 9A,	B 124$037,"�:
n MIPS	��� :	32.*+
��	�

• �� :	A	ß B	op	C	95&')�!� op/funct�����:
n ARM	��� :	32.*+
��	�916.*+	����:

• �� :	A	ß B	op	C	(5&')�!�mode�����:
• ���	� ������	��9cond�����:

n �16.*+/6(*%	��� :	16.*+
��	�

prefix
(0~3-#+)

REX
(0~1-#+)

opcode
(1~3-#+)

modR/M
(0~1-#+)

SIB
(0~1-#+)

disp
(0~4-#+)

imm
(0~4-#+)

op(6) rs(5) rt(5) rd(5) sa(5) funct(6)
op(6) rs(5) rt(5) imm(16)

cond(4) 01 mode(6) Rn(4) operand2(12)Rd(4)
cond(4) 00 mode(6) Rn(4) offset(12)Rd(4)
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(������

n x86	:	modR/M,1#�!-�(������

• opcode�(������������(��������

n MIPS	:	5$�!(���%�+'",rs,	rt,	rd-���

• ���� :	rdß rs op	rt (1),	rtß rs op	imm (2)
• )+"*�!� (2) :	rt, +�-rs +	imm,�"(��-

n ARM	:	4$�!(���%�+'",Rn,	Rd-���

• ���� :	Rdß Rn op	(operand2)
• )+"*�!� :	Rd, +�-Rn +	offset,�"(��-

n 	16$�!&)��� :	(����������

prefix
(0~3#�!)

REX
(0~1#�!)

opcode
(1~3#�!)

modR/M
(0~1#�!)

SIB
(0~1#�!)

disp
(0~4#�!)

imm
(0~4#�!)

op(6) rs(5) rt(5) rd(5) sa(5) funct(6)
op(6) rs(5) rt(5) imm(16)

cond(4) 01 mode(6) Rn(4) operand2(12)Rd(4)

cond(4) 00 mode(6) Rn(4) offset(12)Rd(4)

(1)
(2)

����

)+"*�!�
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��:	�;*9(�	��
n x86	:	disp/imm/!94,:1-"+ or	4-"+;��	

•  ,5&� :	19& ,5& +	disp�:2���;
• 19& ,5& :	base-reg +	idx-reg *	scale�� (SIB�
)

n MIPS	:	16-bit��:2���;

• ��#237, :	rtß rs op	imm
•  ,5&� :	rs +	imm

n ARM	:	8-bit���12-bit ,5&#/')+:����;

• operand2����	 :	8-bit�� +	��%/+�
• offset� ,5&#/')+�	 :	12-bit:mode�±�	;

n �16.)+06')$ :	����	����

prefix
(0~3-"+)

REX
(0~1-"+)

opcode
(1~3-"+)

modR/M
(0~1-"+)

SIB
(0~1-"+)

disp
(0~4-"+)

imm
(0~4-"+)

op(6) rs(5) rt(5) imm(16)

cond(4) 00 mode(6) Rn(4) offset(12)Rd(4)
cond(4) 01 mode(6) Rn(4) operand2(12)Rd(4) ����

69,8&+ 
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��������Ex86,	ARMF
n �@A8B9:;245����

• x86	(EFLAGS)	:	ZF(zero),	CF(carry),	SF(sign),	OF(overflow)�
• ARM	(CPSR):	Z(zero),	C(carry),	N(sign),	V(overflow)

n �@A8B9:;6
�+5��E��!���F
• x86	:	TEST,	CMP	E�#��F$�3����EADD,	SUB�F
• ARM		:	TST,	TEQ,	CMP,	CMN	E�#��F$���

n CMP	A,	Bà D	=	A	– B	3��2�-'.�@A86!�
• D	:	K	+	1?<=
• A,	B	:	K?<=E��1*F
• ZF	=	(D(K	– 1:0) =	0)	
• CF	=	D(K),	 SF	=	D(K	– 1)
• OF	=	(A(K	– 1)⨁ B(K	– 1))	&	(A(K	– 1)	⨁ SF)

OF	:	23 �7D>D@CD
A0B623 �0*,�$D	=	A	– B(K?<=323 
�/��/)1'	�2%7D>D@CD&(")5

��1*�# :	
A	>=	B	:	"#
A	<	B	:	"#
A	>	B	:	"# $ %#
A	<=B	:	"# + %#

23 ��# :	
A	>=	B	:	'# = )#
A	<	B	:	'# ≠ )#
A	>	B	:	('# = )#) $ %#
A	<=	B	:('# ≠ )#) + %#

���# :	
A	==	B	: %#
A	!=	B	:	%#



n 
����%����
• A,	B	:	K!��
���
• D	:	K	+	1!��2���

23

����&
���$2���'
n D	=	A	– B

• D	:	K	+	1!��
• A,	B	:	K!��
• ZF	=	(D(K	– 1:0)	=	0)	
• CF	=	D(K),		SF	=	D(K	– 1)
• OF	=	(A(K	– 1)	⨁ B(K	– 1))	&	(A(K	– 1)	⨁ SF)

" (K	bits)
– # (K	bits)

$ (K+1	bits)CF SF

B(K – 1)
A(K – 1)

n 2����%����
• A,	B,	D	:	K!��2���
• �% %"#%��&OF	=	1'���D�
�&SF'������
• �% %"#%�� :	(A�B�
��	��) &	(A�D�
��	��)

A,	B
0 2N – 1

– (2N – 1)

A	– B:(A	<	B)
A	– B

A,	B
0

2N – 2–2N
A	– B

2N – 1 – 1– 2N – 1

OF=1 OF=1
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����

11111000 +248 –8
– 10001000 –136 +120
001110000 +112 +112
OF	=	(1⨁1)	&	(1⨁0)=0	
(ZF,CF,SF,OF)	=	(0,0,0,0)	
248	>	136,	(–8)	>	(–120)

11111000 +248 –8
– 00010010 –18 –18
011100110 +230 –26
OF	=	(1⨁0)	&	(1⨁1)=0	
(ZF,CF,SF,OF)	=	(0,0,1,0)	
248	>	18,	(–8)	<	(18)

10001000 +136 –120
– 00010010 –18 –18
001110110 +118 –138
OF	=	(1⨁0)	&	(1⨁0)=1	
(ZF,CF,SF,OF)	=	(0,0,0,1)	
136	>	18,	(–120)	<	(18)

10001000 +136 –120
– 11111000 –248 +8
110010000 –112 –112
OF	=	(1⨁1)	&	(1⨁1)=0	
(ZF,CF,SF,OF)	=	(0,1,1,0)	
136	<	248,	(–120)	<	(–8)

00010010 +18 +18
– 11111000 –248 +8
100011010 –230 +26
OF	=	(0⨁1)	&	(0⨁0)=0	
(ZF,CF,SF,OF)	=	(0,1,0,0)	
18	<	248,	(18)	>	(–8)

00010010 +18 +18
– 10001000 –136 +120
110000110 –112 +138
OF	=	(0⨁1)	&	(0⨁1)=1	
(ZF,CF,SF,OF)	=	(0,1,1,1)	
18	<	136,	(18)	>	(–120)

unsigned signed
11111000 248 –8
10001000 136 –120
00010000 16 16

D	=	A	– B	
D	:	N	+	1�
��A,	B	:	N�
���	��
ZF	=	(D(K	– 1:0)	=	0)	,
CF	=	D(K)	,	SF	=	D(K	– 1)	,
OF	=	(A(K	– 1)	⨁ B(K	– 1))	&	(A(K	– 1)	⨁ SF)
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11111000 +248 –8
– 10001000 –136 +120
001110000 +112 +112
OF	=	(1⨁1)	&	(1⨁0)=0	
(ZF,CF,SF,OF)	=	(0,0,0,0)	
248	>	136,	(–8)	>	(–120)

11111000 +248 –8
– 00010010 –18 –18
011100110 +230 –26
OF	=	(1⨁0)	&	(1⨁1)=0	
(ZF,CF,SF,OF)	=	(0,0,1,0)	
248	>	18,	(–8)	<	(18)

10001000 +136 –120
– 00010010 –18 –18
001110110 +118 –138
OF	=	(1⨁0)	&	(1⨁0)=1	
(ZF,CF,SF,OF)	=	(0,0,0,1)	
136	>	18,	(–120)	<	(18)

10001000 +136 –120
– 11111000 –248 +8
110010000 –112 –112
OF	=	(1⨁1)	&	(1⨁1)=0	
(ZF,CF,SF,OF)	=	(0,1,1,0)	
136	>	248,	(–120)	>	(–8)

00010010 +18 +18
– 11111000 –248 +8
100011010 –230 +26
OF	=	(0⨁1)	&	(0⨁0)=0	
(ZF,CF,SF,OF)	=	(0,1,0,0)	
18	<	248,	(18)	>	(–8)

00010010 +18 +18
– 10001000 –136 +120
110000110 –112 +138
OF	=	(0⨁1)	&	(0⨁1)=1	
(ZF,CF,SF,OF)	=	(0,1,1,1)	
18	<	136,	(18)	>	(–120)

�����
 :	
A	>=	B	:	"#
A	<	B	:	"#
A	>	B	:	"# $ %#
A	<=B	:	"# + %#

2	��
 :	
A	>=	B	:	'# = )#
A	<	B	:	'# ≠ )#
A	>	B	:	('# = )#) $ %#
A	<=	B	:('# ≠ )#) + %#

���
 :	
A	==	B	: %#
A	!=	B	:	%#
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���	3����
n ���
.0%1'(*�"#����
• x86	(EFLAGS)	:	ZF(zero),	CF(carry),	SF(sign),	

OF(overflow)�
• ARM	(CPSR):	Z(zero),	C(carry),	N(sign),	V(overflow)

n �
.0%1'(*���#����
• x86	:	Jcc (jump	on	condition),	SETcc (set	byte	on	condition)
• ARM		:	���

n MIPS����	
• �
.0% ����2��1'(*�����(==,	!=)�
"#���	��

n �16-+,/2)+&����	
• ������:	ISZ,	SPA,	SNA,	SZA,	SZE
• ��($+/���!
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)16kfh��cfhS'�m^sh
n P15	:	50+PKNS'�S��

ü rabd(t-0��(S� 

ü 	�gudUS�# :	�(A]irb_lcfh
ü `ui�� :	one-hot/�T�74*T�JEGA�9Q%�

> ��9���
• �1x:noq
.��\1j^h��RLZà=`ui��
• �2xnoq
.��\3j^hw��1j^h +	]irb2j^hx��RLZ
• �3x	�gud\��S!1j^hO&�

? -0��(� 
• �2RXYAnoq
.��w2;-0��x\��R� �2

@ rabd(� 
• �(Srabd\� LZ�TA��1j^hOT6YQHQZ$[GDZ

SOA��%�MIO2j^hRLZ"3G�NHZ
à 3�,1QB%�8��<3COeprsaKVKWFv


