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CS 2130: Computer Systems and Organization 1 
Xinyao Yi Ph.D. 
Assistant Professor

Circuits and Code



Page 2

Announcements

• Homework 1 due tonight 

• Homework 2 available today, due next Monday
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Another Counter        

pwaitgfrarisingdockedge.mn "

↑↑
① R 0 - 1 1 0 1

- 1 1 1 0 1
.

0

y 2 0 1 1 1

3 1 1 2 1

122 4 1 2 3 2

1
5 5 3

X

x : Fibonaccisequence



Page 4

Common Model in Computers       
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Code to Build Circuits from Gates      

Write code to build circuits from gates 

• Gates we already know: &, |, ^, ~ 

• Operations we can build from gates: +, - 

• Others we can build:

wearegongtobuildthecomputer.oyouwillbuildoneinthe.la
blassignment.it
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Page 6

Code to Build Circuits from Gates      

Write code to build circuits from gates 

• Gates we already know: &, |, ^, ~ 

• Operations we can build from gates: +, - 

• Others we can build:

• Ternary operator: ? :
a- 0 ?b.ci#
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Equals

Equals: = 
• Attach with a wire (i.e., connect things) 
• Ex: z = x * y

yfx-O-zattahgthecircuit.to
whatever Imtrymgtooutput
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Equals

Equals: = 
• Attach with a wire (i.e., connect things) 
• Ex: z = x * y
• What about the following? 

x = 1 
x = 0

ItriedtiIFNOre.milex
,

doesritwrkl.butfrhardwarelerel.it
doesitwork
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Equals

Equals: = 
• Attach with a wire (i.e., connect things) 
• Ex: z = x * y
• What about the following? 

x = 1 
x = 0

• Single assignment: each variable can only be assigned a 
value once
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Subtraction

z = x + ~y + 1

a = ~y 
b = a + 1 
z = x + y

Z = X -y = xtty) = xtytl
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Comparisons

Each of our comparisons in code are straightforward to build: 
• == - xor then nor bits of output

ibitsareequalifftheXORisO.com
putedxy
ifallbitsofdare 0 → x == y
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Comparisons

Each of our comparisons in code are straightforward to build: 
• == - xor then nor bits of output
• != - same as == without not of output



Page 13

Comparisons

Each of our comparisons in code are straightforward to build: 
• == - xor then nor bits of output
• != - same as == without not of output
• < - consider x < 0

ifxis 32 bits :

(X >> 3 1 ) & 1

wewanttcheckthesignbit.ifsignbitisl.it/sngative
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Comparisons

Each of our comparisons in code are straightforward to build: 
• == - xor then nor bits of output
• != - same as == without not of output
• < - consider x < 0
• >, <=, => are similar

xy ⇒ x-yollxtln.gl
-D) 》3 1 ) & 1
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Indexing

Indexing with square brackets: [ ] 
• Register bank (or register file) - an array of registers 
• Can programmatically pick one based on index 
• I.e., can determine which register while running 

• Two important operations: 
• x = R[i] - Read from a register 
• R[j] = y - Write to a register
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Reading

x = R[i] - connect output of registers to ! based on index "
i Z = 12[k ]

1

?
X k

?
E
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Aside: 4-input Mux

How do we build a 4-input mux? How many wires should " be?

onlythese2bitshigherlowerareditntxu.in dosetheishouldbezbits.lower-b.to。 wh
How about.8.int mux ?

④
!
! 2

3
= 8soishouldbe3bits.XXii.ioi. ;
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Writing

R[j] = y - connect # to input of registers based on index $
2 thngstobeconsidered.y.io
① Howdo Ichoosewhich

rgster Iwantthwk
ro.itupto ?

·

②
,
Foralloherregistersthat •

j-Imntwritmgyto.thgneedtke.pthecumntvduei-3Idmtwanttoloose.it
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Aside: Creating == 0 gates

How do we build gates that check for $ == %?
jēo j == 1

j ==0 j == 1

0 0 1
0 0 0

0 1

1 0

0 0 1 1
0 1 0 0

1 1 0
1 1 0

了 :D -
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Need one more thing to build computers

Weneedaplaceto5.lu stuff


