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W H Y  M A K E  T H I N G S  C O M P L E X ?

• The CISC Approach  

•  The primary goal of CISC architecture is to 
complete a task in as few lines of assembly as 
possible. 

• Less Lines faster code, RIGHT?



L E T ’ S  L O O K  AT  A N  E X A M P L E

• CISC APPROACH 

MULT 2:3, 5:2

https://cs.stanford.edu/people/eroberts/courses/soco/projects/risc/risccisc/

Complex instruction operates directly on 
memory  

Easy for the complier to translate from 
high level statement  

location in memory

Requires more hardware 
Requires more clock cycles to  

Complete 4



L E T ’ S  L O O K  AT  A N  E X A M P L E

• RISC APPROACH 

LOAD  2:3, A
LOAD  5:2, B
PROD  B, A
STORE A, 2:3

https://cs.stanford.edu/people/eroberts/courses/soco/projects/risc/risccisc/

Use instructions that  can be executed in 
one clock cycle 

More difficult for the compiler to generate  
a = a*b 

Simpler hardware less transistor  
More space for registers 
Also shorter clock cycles. 

Takes 4 cycles



I T ’ S  A L L  A B O U T  T R A D E O F F S

• RISC APPROACH 

LOAD  2:3, A
LOAD  5:2, B
PROD  B, A
STORE A, 2:3

• CISC APPROACH 

MULT 2:3, 5:2

Today, the Intel x86 is arguable the only chip which retains CISC architecture.
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u3e@e9 BMbi`m+iBQM b2i
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u3e@e9 BMbi`m+iBQM b2i
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u3e@e9 BMbi`m+iBQM b2i

#�b2/ QM t3e
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.0�, %** +*+,
�)�, �(*1** (*1, U`2M�K2/V
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`Rk Ω K2KQ`v(Ry Y 3  `RR) Y `Rk

AMp�HB/,
((((((((((((((((((((hhhhhhhhhhhhhhhhhhhh
���, ͟͠ΰ΁њ-͠͠΁ͧα΁ њ-͠͡

AMbi2�/,
ʜʠ - +'�� ̿-ɆɆ 2$/# ɍʠ̿-ɆɆ ʠʜ
���, њ-͠͠΁ њ-͠͠
���, њ-͠͠΁ њ-͠͠
���, њ-͠͠΁ њ-͠͠

(-(*1, ͟͠ΰњ-͠͠α΁ њ-͠͠
���, њ-͠͠΁ њ-͠͡

ke



u3e@e9, �++2bbBM; K2KQ`v UkV

`Rk Ω K2KQ`v(Ry Y 3  `RR) Y `Rk

AMp�HB/,
((((((((((((((((((((hhhhhhhhhhhhhhhhhhhh
���, ͟͠ΰ΁њ-͠͠΁ͧα΁ њ-͠͡

AMbi2�/,
ʜʠ - +'�� ̿-ɆɆ 2$/# ɍʠ̿-ɆɆ ʠʜ
���, њ-͠͠΁ њ-͠͠
���, њ-͠͠΁ њ-͠͠
���, њ-͠͠΁ њ-͠͠

(-(*1, ͟͠ΰњ-͠͠α΁ њ-͠͠
���, њ-͠͠΁ њ-͠͡

jy



u3e@e9 +QMbi�Mib URV

$-(*1, с͟͟͠΁ њ-͠͠
QMHv BMbi`m+iBQM rBi? MQM@�//`2bb +QMbi�Mi QT2`�M/

jR



u3e@e9 +QMbi�Mib UkV

`Rk Ω `Rk Y R
AMp�HB/, ((((((((((((hhhhhhhhhhhh���, с͠΁ њ-͠͡

AMbi2�/- M22/ �M 2ti`� `2;Bbi2`,
$-(*1, с͠΁ њ-͠͠
���, њ-͠͠΁ њ-͠͡

jk



u3e@e9 +QMbi�Mib UkV
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u3e@e9, +QM/BiBQM +Q/2b
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K2KQ`v(њ-.+ @ Re)

p�Hm2 iQ TQT
r?2`2 iQ Tmb?

bi�+F
;`Qri?

jd



+�HHf`2i

��'' 
���

Tmb? S* UM2ti BMbi`m+iBQM �//`2bbV QM bi�+F
DKT iQ G�"1G �//`2bb

- /
TQT �//`2bb 7`QK bi�+F
DKT iQ i?�i �//`2bb

XXX

K2KQ`v(њ-.+ Y Re)

K2KQ`v(њ-.+ Y 3)

K2KQ`v(њ-.+)
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u3e@e9 bi�i2
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u3e@e9 BMbi`m+iBQM 7Q`K�ib
#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
��'' .2bi ͧ ͟
- / ͨ ͟
+0.#, `� � ͟ `� �
+*+, `� � ͟ `� �
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.2bi

.2bi
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a2+QM/�`v QT+Q/2b, �(*1++f%++
#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
��'' .2bi ͧ ͟
- / ͨ ͟
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o
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a2+QM/�`v QT+Q/2b, PS,
#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
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- / ͨ ͟
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_2;Bbi2`b, `�- `"

#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
��'' .2bi ͧ ͟
- / ͨ ͟
+0.#, `� � ͟ `� �
+*+, `� � ͟ `� �

o
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.2bi
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ͦ њ-�$ � MQM2

99



AKK2/B�i2b, o- .- .2bi
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$-(*1, o- `" ͢ ͟ � `"
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+0.#, `� � ͟ `� �
+*+, `� � ͟ `� �

o
.
.

.2bi

.2bi
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u3e@e9 2M+Q/BM; URV
'*)" ����) ΰ'*)" 3α δ

- /0-) 3 ѯ ͠΃
ε
t3e@e9,

(*1, њ-�$΁ њ-�3
���, с͠΁ њ-�3
- /

u3e@e9,
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

9k



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı ͢ ͟ � W`�t ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

ı
ı

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

9j



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı ͢ ͟ � ͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

ı
ı

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

Ry



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı

͢ ͟ � ͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟
ı ͥ ��� W`/B W`�t

ı

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

Ry



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı

͢ ͟ � ͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟
ı ͥ ͟ ͦ ͟

ı

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

Ry



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı

͢ ͟ � ͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

ı

ͥ ͟ ͦ ͟
ı ͨ ͟

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

Ry



u3e@e9 2M+Q/BM; UkV

����) ΂
$-(*1, с͠΁ њ-�3
���, њ-�$΁ њ-�3
- /

ı

͢ ͟ � ͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

ı

ͥ ͟ ͦ ͟

ı

ͨ ͟

͢͟ �͟ ͟͠ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͥ͟ ͦ͟ ͨ͟

Ry



u3e@e9 /2+Q/BM;
͟͡ ͟͠ ͥ͟ ͟͡ ͥ͠ ͦ͢ ͦ͡ ͧͣ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟
͟͡ ͠͡ ͟͡ ͟͠ ͦ͟ ͥͧ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

--(*1, њ-�3΁ њ-�3
���, њ-�3΁ њ-�3
.0�, њ-�3΁ њ-�$
%' ͟3ͧͣ
--(*1, њ-�3΁ њ-�3
%(+ ͟3ͥͧ

#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
��'' .2bi ͧ ͟
- / ͨ ͟
+0.#, `� � ͟ `� �
+*+, `� � ͟ `� �

o
.
.

.2bi

.2bi
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u3e@e9 /2+Q/BM;
͟͡ ͟͠ ͥ͟ ͟͡ ͥ͠ ͦ͢ ͦ͡ ͧͣ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟
͟͡ ͠͡ ͟͡ ͟͠ ͦ͟ ͥͧ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟ ͟͟

--(*1, њ-�3΁ њ-�3
���, њ-�3΁ њ-�3
.0�, њ-�3΁ њ-�$
%' ͟3ͧͣ
--(*1, њ-�3΁ њ-�3
--(*1, њ-�3΁ њ-�3
%(+ ͟3ͥͧ

#vi2, ͟ ͠ ͡ ͢ ͣ ͤ ͥ ͦ ͧ ͨ
#�'/ ͟ ͟
)*+ ͠ ͟
--(*1,ζ�(*1�� `�- `" ͡ ++ `� `"
$-(*1, o- `" ͢ ͟ � `"
-((*1, `�- .U`"V ͣ ͟ `� `"
(-(*1, .U`"V- `� ͤ ͟ `� `"
PS, `�- `" ͥ 7M `� `"
%** .2bi ͦ ++
��'' .2bi ͧ ͟
- / ͨ ͟
+0.#, `� � ͟ `� �
+*+, `� � ͟ `� �

o
.
.

.2bi

.2bi

Rk


