
Lecture 1: Introduction
CSE 29: Systems Programming and Software Tools

Olivia Weng



How does a program run on a computer?
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How does a program run on a computer?

Application

Physics
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Dealing with physics straight up…
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How does a program run on a computer?

Application

Algorithms

Compilers
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How does a program run on a computer?

● Abstraction allows us to reason about complex things in a simpler way
○ CS levels of abstraction (a simple version)

Application

Algorithms

Compilers

Computer architecture

Hardware

Physics

Programming languages

← CSE 29 lives hereOperating systems
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Why take CSE 29 and learn systems programming?



Why take CSE 29 and learn systems programming?

● Learn how computers run programs
○ Even multiple programs at a time

● Supplement your programming skills with systems knowledge
○ Learn how to program in C!

● Take a step from being a programmer to being an engineer
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Outline

● Logistics

● Intro to binary representation



Staff

● Instructor: Olivia Weng
○ Office hours: On course website
○ Co-taught with: Joe Politz

● 3 TAs shared across both classes:
○ Nick Petrone
○ Joey Wu
○ Danial Zuberi

● 4 tutors shared across both classes:
○ Miles Davis
○ Sam Gonzalez
○ Elena Tomson
○ Kevin Yang



Class Website / Syllabus

● https://ucsd-cse29.github.io/ss1-25/

https://ucsd-cse29.github.io/ss1-25/


Lecture

● Total 20 lectures

● Attendance is important and impacts your grade
○ + grade modifier: 17-20 lectures
○ no grade modifier: 13-16 lectures
○ - grade modifier: 9-12 lectures
○ One letter grade lower: 0-8 lectures
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Lab

● Attendance is important and impacts your grade
○ Grade details on the website

● A lot happens in lab

● Lab work is completed in groups
○ Missing lab or showing up late will slow down your group



Exams

● 3 exams that will take place in Weeks 2, 3, 4, and 5
○ @ Triton Testing Center's Computer-Based Testing Facility (CBTF)
○ Makeup exams (up to 2) will be available during Finals (Friday, August 1st)

● By July 3, sign up @ prairietest.com to familiarize yourself with the testing center
○ Login with your UCSD credentials
○ Familiarization session is on Thursday, July 3rd
○ Bring your UCSD ID with you

http://prairietest.com


How to Pass CSE 29

● Participate in lecture and lab

● Do the problem sets on your own
○ The exams will be very similar to the problems sets
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Problem sets

● First problem set will be released before lab 1
○ Due before Week 2's lab
○ All following problems sets will be due by the next lab

● Lab 1 goes over key tools you will need to complete pset 1



Checking in

● Fill out the welcome survey!
○ Available on the website
○ Due by beginning of lab 1

● I'd like to meet with everyone once throughout the summer and chat about:
○ Questions & concerns
○ Course feedback
○ What is on your mind
○ The breeze

● I will send out a scheduling link soon to meet everyone by the end of week 5
○ Counts as attending 1 lecture!
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Take attendance



Time to start teaching



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
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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
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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
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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
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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
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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
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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
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Demo 1

● hello world!

● print_abc_char_and_int()

● uint8_t bin8_to_dec(char bin_arr[])

liv

liv


