
Lecture 2: Binary representation
CMPE 120: Computer Organization and Architecture

Olivia Weng



Logistics

● Office hours have been announced on Piazza and on the syllabus (canvas view only)
○ Olivia:

■ Tuesdays, 4 - 5pm, ENG 283H
■ Fridays, 9 - 10am, Zoom (link on Piazza & syllabus)

○ TA Vikasni:
■ Thursdays, 7 - 8pm, Zoom (link on Piazza & syllabus)

○ TA Shinika:
■ Fridays, 6 - 7pm, Zoom (link on Piazza & syllabus)

● HW0 due this Thursday



Testing out iClicker (again)

● Join Section 01: https://join.iclicker.com/BXFG  

https://join.iclicker.com/BXFG


Testing out iClicker (again)

● Join Section 02: https://join.iclicker.com/RMQT   

https://join.iclicker.com/RMQT
liv



How do we store a string of characters inside a computer?



How do computers store characters?

● SRAM cell
○ SRAM = Static random access memory
○ Stores state of a single bit: 0 or 1

■ High state: 1
■ Low state: 0

● Why?
○ Cheap: made of sand (silicon)
○ Fast: read/write billions of times per second
○ Accurate: nearly always correctly returns the stored bit
○ Small: fit billions inside a computer chip



How can we use bits 0/1 to represent characters?
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How can we use bits 0/1 to represent characters?

● Binary (0/1) number system
○ Use only 0 and 1 to represent numbers!

● Assign a number to each character
○ ASCII Encoding: [0-127] represents all English characters
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ASCII Table
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How to represent numbers in binary?

● Two (binary) electrical states
○ High (on) = 1
○ Low (off) = 0

● A number is an array of RAM cells in binary states:

0 0 1 0 1 0 0 1
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How to represent numbers in binary?

● What number is this?
0 0 1 0 1 0 0 1
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How to represent numbers in binary?

● What does each bit's binary state mean?
○ Recall:

■ High (on) = 1
■ Low (off) = 0

128 64 32 16 8 4 2 1

27 26 25 24 23 22 21 20

0 0 1 0 1 0 0 1 = 41
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How to represent numbers in binary?

● What number is this?

128 64 32 16 8 4 2 1

27 26 25 24 23 22 21 20

1 0 0 1 0 0 01

A. 125
B. 135 
C. 162
D. 146
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How to represent numbers in binary?

● What number is this?

128 64 32 16 8 4 2 1

27 26 25 24 23 22 21 20

= 1461 0 0 1 0 0 01



How to represent numbers in binary?

● What number is this?
27 26 25 24 23 22 21 20

0 0 0 0 0 1 01

27 26 25 24 23 22 21 20

0 1 0 1 0 1 00

A. 6 & 84
B. 5 & 84 
C. 4 & 72
D. 1 & 68
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How to represent numbers in binary?

● What number is this?
27 26 25 24 23 22 21 20

0 0 0 0 0 1 01

27 26 25 24 23 22 21 20

0 1 0 1 0 1 00

= 6

= 84



How to represent numbers in binary?

● Some binary definitions:

● Why is it called MSB/LSB?

0 1 1 0 1 0 0 1

Least significant bit (LSB)Most significant bit (MSB)

1 byte = 8 bits *1 nibble = 4 bits



How many values can be represented in binary?
1 bit 2 bits 3 bits
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How many values can be represented in binary?

Binary Value

0 0

1 1

1 bit

21 bit = 2 values

Binary Value

00 0

01 1

10 2

11 3

2 bits

22 bits = 4 values

Binary Value

000 0

001 1

010 2

011 3

100 4

101 5

110 6

111 7

3 bits

23 bits = 8 values



Demo 1

● hello world!

● print_abc_char_and_int()

● uint8_t bin8_to_dec(char bin_arr[])



How do we add two binary numbers together?
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How should we represent negative numbers in binary?
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