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Overview

This is a crash course in how software works and what it can do. It covers the basics of
programming, databases, and web applications. There is a strong emphasis on learning by
doing and the course includes weekly programming assignments in Python.

Prerequisites

There are no prerequisites or corequisites.

The course is intended for students with no prior training in programming. It covers the
essentials of program implementation and debugging. Students who have significant
programming experience may not take this course. Talk to me ASAP if you are
uncertain whether this applies to you.

Course Outcomes

Students who complete the course will:

1. Be able to write simple programs in Python to automate routine tasks. 2. Understand
fundamental software concepts including control flow, simple and compound data types,
databases, and web servers.
3. Have enough familiarity with the modern software stack to quickly contextualize new

technical information.
4. Be able to talk to technologists intelligently and understand the kinds of constraints that

shape technical decisions.

Course Staff

Instructor: James Grimmelmann, █████████████

TAs:



Mitchell Aharon, █████████████
David Fertig, █████████████
Gautam Krishnan, █████████████

Readings

The primary readings will be from a draft of the textbook Python for Non-Technical Professionals
(PfNTP) by Jonathan Frankle and Paul Ohm. Details will be forthcoming. We will provide
you with a PDF of the draft. It is not public, and should not be shared with anyone outside of
this course. If you have corrections or suggestions for the authors, please send them to me and I
will pass them along. Specific passages are noted on the course schedule below, along with a
few selections from other sources.

Resources

The following is a collection of online documentation, textbooks, and tools that may be useful
in understanding the material or in going beyond it.

Questions:

Stack Overflow is a widely used Q&A site for programmers. If you are puzzled by
something, searching through the archive of questions there will often help point you in
the right direction.

Python:

The official Python documentation. Mind-numbingly detailed in places, but
authoritative. The most useful part is probably the library reference, which documents
every function in the standard Python library.
Al Sweigart, Automate the Boring Stuff with Python is a good (and free!) Python
textbook. We will read a few chapters from it.
Full Stack Python is a guidebook to the range of Python web frameworks, databases,
toolkits, libraries, etc. You are unlikely to make use of most of these yourself, but this may
be helpful in getting a big picture view of how the pieces fit together.
Python Tutor is an extremely useful tool that is helpful for understanding data
structures, mutability, and side effects.

Python package/API documentation:

sys
random
csv
json
requests



flask
jinja2

Web APIs:

Spotify
Stripe
Google Drive
Twitter
Dropbox
Facebook Graph

Command Line (macOS/Linux):

A Command Line Primer for Beginners: a short tutorial
Learn Python the Hard Way: Command Line Crash Course: a medium
tutorial Learn Enough Command Line to Be Dangerous: a long tutorial

Command Line (Windows):

How to use the Windows command line (DOS): short tutorial
Comparison of Common DOS and Linux Commands: a cheat sheet for translating
to Windows commands; also a useful reference on macOS/Linux

How Computers Work:

Charles Petzold, Code: The Hidden Language of Computer Hardware and Software:
published in 2000, this book is a little dated, but it is a really clear and incredibly
accessible presentation of how computers get from electrical currents flowing down wires
to programs you can actually use
Brian W. Kernighan, Understanding the Digital World: What You Need to Know about
Computers, the Internet, Privacy, and Security: published in 2017, this book is a very
gentle modern overview of how computers and the Internet work, with emphasis on a
good intuitive understand of the whole sweep of things, rather than on the technical
details. (Kernighan was one of the creators of the C programming language, Python’s
most influential ancestor.)

Unicode and UTF-8

The official Unicode Consortium code charts
An easy-to-browse character table at Unicode Table Dot Com

Flask

Flask Mega-Tutorial



HTML

A readable list of all HTML tags
Mozilla’s well-organized HTML reference

CSS

Readable lists of all CSS properties: one, two
CSS Zen Garden

Regular expressions

RegexOne: interactive regular expression tutorial
RegExr: regular expression sandbox
Learn Regex: ground-up regex tutorial with good examples

SQL

SQL tutorial
SQL quick reference

Class Meetings

We usually meet Mondays and Wednesdays 2:00 to 3:15, usually in Bloomberg 161 and 165,
and Thursdays 12:30 to 1:45, usually in Bloomberg 061 and 071. I intend for the Wednesday
and Thursday classes to be lectures that introduce new material, and the Monday classes to
be “labs” in which we review the material from the previous two lectures and work on
coding
problems together and individually. The course staff will circulate to help you if you get stuck.
There are some occasional exceptions tos this template, which are listed on the detailed
schedule below.

We will “hand out” a homework assignment each week that draws on the concepts introduced
that week. The assignment will be due by midnight on Wednesday the following week, and the
TAs will hold office hours Monday through Wednesday. The idea is that the lab and office
hours will help you tackle the assignment if you are having difficulty.

Bring your computer with you to class and especially to labs: we will frequently invite you try
things for yourself as we go. The TAs will provide technical support in and out of lab; they can’t
do your programming assignments for you, but they can help you make sure that your
programming environment is working correctly, help you with the mechanics of submitting
your homework, etc.

Attendance in the lectures is required. Especially in view of the other significant demands on
your time, I will be understanding about conflicts and flexible in working with you to make
alternative arrangements as needed. That said, consistent unexcused absences are not okay, and



may lead to a reduced grade or exclusion from the course (after reasonable written warning)
Attendance in the labs is recommended but optional.

Class Policies

I want our classroom to be a welcoming space, one where we all learn from the diversity of
each others’ experiences and perspectives. The best comments are ones that help your colleagues
learn. I expect you to act professionally and respectfully to your classmates (and our occasional
guests) at all times. I will not condone harassment.

If anything in or out of class troubles you, please come and talk to me about it. Not all
discomfort is avoidable, but I will do everything I can to help that is consistent with the
educational goals of the course. I will also respect any requests for confidentiality as far as
my legal and professional duties allow.

If for any reason your preferred name is not the one that appears on the course roster, please let
me know how you would rather be addressed. (For example, I regularly have students who go
by their middle names rather than their first names, or who have changed their names as part of
significant personal transitions.) It’s a small thing, but there’s no reason I should get it wrong.

All class sessions are recorded. You will have access to the recordings. So will I, your classmates,
and other Cornell Tech faculty and staff as part of their jobs. The recordings will not be shared
outside the Cornell Tech community. In special circumstances (e.g. at the request of a guest
speaker) I may turn off the recording, and it might sometimes happen that the recording
doesn’t work.

Course Tools

All of your work for the course will be done using the cloud-based Codio service. In effect,
each of you will have your own dedicated computer, which you can log into and use with any
modern web browser. It comes preloaded with Python and all of the other software you will use
in the course. It will update with sample code, slides, and assignments as we proceed. It includes
an easy-to-use code editor that you can use to write your programs. And you can submit your
assignments at the click of a button.

Toward the end of the course, we will talk about how Codio, and other similar cloud services,
work under the hood. And we will help you through the process of getting your own computer
set up to do coding if you want to continue further down that road. But Codio is a great place
to start, because it gets you down to business about as quickly and as smoothly as possible.

You will receive (via email or Blackboard) an invitation link with more specific instructions.
Note that Codio is not free: student accounts are $10/month. You are welcome to continue or
cancel your account after the course finishes and you have received your course grade. If this
cost will be a financial hardship for you, please contact me ASAP so that I can make
appropriate arrangements.



Note that the first day of class will be devoted in part to helping get you set

up. Assignments

There are six graded programming assignments. There is also an ungraded “assignment 0”
which is designed to get you comfortable with the course programming environment and
with the mechanics of completing and submitting your code.
Your grade for the course will be determined based on the grades for the six homework
assignments. We will drop your lowest score and then average the remaining five.

Any assignment may be submitted up to 48 hours late — i.e. before midnight on Friday —
with a 20% late penalty. Assignments will not ordinarily be accepted after that.

If you have a medical emergency or other good reason that prevents you from completing
an assignment on time, talk to me and we will make appropriate accommodations.

Class Resources

This syllabus is at http://james.grimmelmann.net/courses/fms2019F. It will be updated as
the course progresses.

Integrity

We are members of an academic community built on respect, trust, and honesty. I will take
you at your word; in return, I expect you to be truthful and candid in your dealings with me
and your classmates. Your conduct in this course is subject to the Cornell Code of Academic
Integrity and the Campus Code of Conduct.

We are also joined in the endeavor that is Cornell Tech because we believe in improving the
world through law and technology. I cannot compel you to do what is best and right in all
things. But you should aspire to.

Collaboration policy

Part of the process of learning to code is getting stuck and working to get unstuck. Part of
getting unstuck is talking to your classmates, but part of it is rolling up your sleeves and
working on the problem alone. For this reason, although we encourage many forms of
collaboration, we are implementing a string, bright-line collaboration policy for the class. Any
violation of this policy will be considered a violation of the Code of Academic Integrity.

1. For graded assignments, you may not view the code of anybody else who has taken or is
taking the class.

2. For graded assignments, you may not show your code to anybody except the course staff.
3. You may discuss concerns or concepts with your classmates, but please keep this at a
general level. For example, you are allowed to discuss questions such as, “what does this



error message mean?” or “what is a tuple?”
4. You may discuss answers to class exercises, those from the book, or those found elsewhere

that have not been assigned, and in doing so, you may share or view code with others.
Do not use this as an end-run around this policy.

5. You may use online references and Google freely. More than that, you are positively
encouraged to look things up early and often. There are, however, two important limits.

First, you may not ask questions based on the assignments. Treat the Internet like a
classmate: general questions about Python are fine, but posting your code or asking

questions about specific tasks required for the homeworks is not. Second, you may not
look at solutions to the assignments if you see that someone else has posted them.

Schedule

All of the following is subject to change as we go along. The notes underneath each class are
the reading assignments.

Aug. 25 - 31:

Class 1 (Aug. 29): programs and data
PfNTP chapters 1 (introduction) and 3 (data types)
Paul Ford, What Is Code?, Bloomberg BusinessWeek (June 11, 2015)

Sept. 1 - 7:

No class on Labor Day (Sept. 2)
Class 2 (Sept. 4): variables, input, and output

PfNTP chapters 4 (programming basics). You can skip or skim the sections on
command-line arguments and text files for now; we will return to them later in
the course.

Programming Assignment 0 due Sept. 4
Class 3 (Sept. 5): control flow

PfNTP chapter 6 (if statements)

Sept. 8 - 14:

Lab 1 (Sept. 9)
Class 4 (Sept. 11): lists and for loops

PfNTP chapters 9 (lists), 11 (iteration), and 7 (while loops). Yes, you should read
them in this order.

Programming Assignment 1 due Sept. 11
Class 5 (Sept. 12): more lists and strings

PfNTP chapter 10 (strings).



Sept. 15 - 21:

Lab 2 (Sept. 16)
Class 6 (Sept. 18): functions

PfNTP chapters 14 (dictionaries and data structures) and 18 (functions and
modules). In chapter 14, read only sections 14.1, 14.2, and 14.3 for now.

Programming Assignment 2 due Sept. 18
(Sept. 19): NO CLASS

Sept. 22 - 28:

Lab 3 (Sept. 23)
Class 7 (Sept. 25): dictionaries and data structures

Finish PfNTP chapter 14 (JSON and data structures)
Programming Assignment 3 due Sept. 25
Class 8 (Sept. 26): files and tabular data

PfNTP chapters 17.1 (files) and 13.1 (CSVs)
Automate the Boring Stuff chapter 14 (CSV and JSON files)

Sept. 29 - Oct. 5:

Lab 4 (Sept. 30)
Class 9 (Oct. 2): databases

Work through the following lessons at the W3Schools SQL tutorial: Intro,
Syntax, Select, Where, Order By, Insert Into, Update, Delete, Select Top, Min and
Max, Count Average Sum, Joins, Inner Join, Union, Create Table, Drop Table.
Programming Assignment 4 due Oct. 2
Class 10 (Oct. 3): HTTP

PfNTP chapter 15.1, 15.2, 15.5.1, 15.5.2, and 15.5.6
Automate the Boring Stuff chapter 11 (material on requests only)

Oct. 6 - 12:

Lab 5 (Oct. 7)
Class 11 (Oct 9): APIs

CPFL chapter 16 (APIs)
Class 12 (Oct. 10): Servers

No assigned readings
Programming Assignment 5 due FRIDAY Oct. 11

Oct. 13 - 20:



No class on Oct. 14 (fall break)
Lab 6 (WEDNESDAY Oct 16)
Class 13 (Oct. 17) : Web Apps

Do the Introductory HTML tutorial at HTML Dog

Oct. 14 - 20:

Lab 7 (Oct. 21)
Programming Assignment 6 due Oct. 23

Class 14 (Oct. 23):
Miscellaneous No assigned

readings


