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About Hang Zhang (TA)

e 3rd year ISP PhD student
e LinkedIn: https://www.linkedin.com/in/hang-zhang-

99abla16b/

e Research interests:

o Al Agent
O Al in Healthcare

e Office Hours:
o Tuesday 9-10am
o Zoom link: https://pitt.zoom.us/j/98748568131
o Email: haz269@pitt.edu
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Course logistics

e Reading for next class
o Jurafsky + Martin 2-2.6, 2.8, 2.10

e Please remind me of your name before asking or
answering a question



Learning objectives: Python for data science

Students will be able to:

Load data into a Pandas DataFrame

Describe different data types in Pandas

Select and subset data from Pandas DataFrames

Write Python functions

Apply vectorized functions to Pandas DataFrame columns

Create Python projects with clearly defined environments
using Pixi



JupyterHub setup




CRCD and JupyterHub

e CRCD (Center for Research Computing and Data) is a Pitt center
providing computing services on various clusters

e They maintain a JupyterHub where people can run Jupyter
Notebooks, which are interactive Python documents, on their servers

e What we will be using the CRCD for:
o Working through code examples in class
o Writing code to submit as part of homework assignments

o Running code and storing data for your projects (if you want to)



Logging in to your CRCD

JupyterHub account

Go to jupyter.crc.pitt.edu in a
web browser

~

2. Log in with your Pitt
credentials (lowercase)

Note that if you are off-campus,
you have to log in to the Pitt VPN
first through the GlobalProtect
app. Instructions:
https://services.pitt.edu/TDClien

t/33/Portal/KB/ArticleDet?ID=342
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https://services.pitt.edu/TDClient/33/Portal/KB/ArticleDet?ID=3426
https://services.pitt.edu/TDClient/33/Portal/KB/ArticleDet?ID=3426
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Partition: TEACH - 6 CPUs - 45 GB

Under Select Virtual
Environment, select Provide
custom path

Custom Environment Path:
[ix1/cs1671-2026f/ class-
env/.pixi/envs/default

Click Start

Wait for the server to start up

Server Options

JupyterHub Session Configuration

Select Partition:
‘ TEACH - 6 CPUs - 45GB

Select Virtual Environment:

‘ Provide custom path

Custom Environment Path:

[lix1/cs1671-2026f/class-env/_pixifenvs/default]

Select Modules to Load:

Amber 2024
Cuda 123
OpendDK 21.0.2

Account: | your class account




Cance" the BU I l'd Build Recommended
Re CO m m e n d e d “ JupyterLab build is suggested:

Wi n d OW @jupyterlab/audio-extension needs to be removed from build
@jupyterlab/video-extension needs to be removed from build
@jupyterlab/application changed from ~4.6.3 to ~4.4.4
@jupyterlab/application-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/apputils-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/cell-toolbar-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/celltags-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/codemirror-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/completer-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/console-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/coreutils changed from ~6.6.3 to ~6.4.4
@jupyterlab/csvviewer-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/debugger-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/docmanager-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/documentsearch-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/extensionmanager-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/filebrowser-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/fileeditor-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/help-extension changed from ~4.6.3 to ~4.4.4
@jupyterlab/htmlviewer-extension changed from ~4.6.3 to ~4.4.4

/%



Welcome to your

JupyterLab

./
: Name -
B ondemand last month P P
. » B8 sample_con... last month
F I leS a re h e re — D jupyterhub... now Python 3 Python [conda
(ipykemel) envrroot]

You can launch a new Jupyter s | | e
Notebook by clicking Python 3 o
(ipykernel) under Notebook

Simple 0 o @ Launcher 1 Q




Jupyter Notebook basics

e FEach block is called a “cell”
o Has input and possibly output
o Input can be Python code, Markdown or shell commands (after !)

e Modes

o Command mode
m  Move, select, manipulate cells
m  Getinto command mode by clicking anywhere outside of a cell

o Edit mode

m Blinky cursor within a cell, which is highlighted with a blue border
m Edit content of a particular cell

e Running cells
o Click “Run” button or do Ctrl+Enter (on Windows or Linux, Cmd+Enter on
Mac) to run code or render Markdown

o Any result will be shown in the output of the cell
12



S —r OO0 ©°

o « > 2 (s itt.edu/user/g fauto-6/tr ipynb # © w O mE O W@
Saving your work 2 o
sl ' fTipynb e |+
N %
New Launcher oAL s PP » Notebook (5 & Pythan 3 (ipykernel) O
©| OpentromPatn.,
Open from URL... g BrT4vsF
= New View for Notebook
New Console for Notebook
M| CloseTab tw
Close and Shut Down Notebook ~00Q
Close All Tabs
Save Notebook XS
Save A5 oHS
Save Al ]
Reload Notebook from Disk
Revert Notebook 1o Checkpoint...
Rename Notebook...
Duplicate Netebook
Download
Save and Export Notebook As.., N
Save Current Workspace As...
Save Current Workspace
Print... xp
Hub Contral Panel
Log Out
O jupyterhub... last year
Oy matlab 2 years ago
D matab_c... last year
7~ new-works... 1 hour ago
(%] Untitled.ip... 14 days ago
[® Untitled1.... 14 days ago
[# Untitledz2.i... 14 days ago
(] Untitled 3. 14 days ago
(5] Untitled4.i.. 9 days ago
(7] Untitled5.i... 9 days ago
(] Untitleds. 1 hour ago

. Simple () 0 M 1@ Python 3 (ipykernel) | idle Mode: Command @ Ln1,Col1  UntitledZ.ipynb



® @ T untitledZipynb (auto-5) - Ju X

Ending your session T —

_&( 00O » = C » Code «~ B
o Open from Path...

Open from URL... I:

Be sure to save your work =T
before ending the session o

1. Select File > Hub Control e

Rename Notebook..,
Duplicate Motebook

Panel —

Save and Export Notebook As._..

Save Current Werkspace As...

2. Click Stop My Server —

Print... =P
Hub Contral Panel
Log Out
@ @ _ Untitled7.ipynb (auto-8) - Juy X T Jupyterbub ® o+ Oy jupyterhub,. last year
O matlab 2 yoars ago
[ matlab_cr... last year
= 2 c =; hwhrm.piﬂ.ndtwnbmum "~ new-warks... 1 hour ago
[ Untitled.ip... 14 daye ago
 jupyterhub Home  Token  Untedli. 14 days ogo
: ] Untitled2.i... 14 days ago
(] Untitled3.i... 14 days ago
] Untitledd.i... 8 days ago
Stop My Server A UntitledSi.. 9 days ago
] Untitledé.l... 1 hour ago

1%

Simpla (0 0 [ 1 @ Python 3 (ipykernel) | Idle




Coding activity: Pandas and Python basics

15



Jupyterlab (auto-B)

Load in-class notebooks

7l o
s o =

: File Edit View Run Kernel Tabs Settings Help

1. Go to this nbgitpuller link (also | + o v  Launcher
available on course website). - B / cs1671_fall2026 jupyterhub /
. . . . . ) 1671_fall.
This pulls in files from a GitHub |~ Name * | Modfied | sk S
. . + READMEmd 175 ago 159 B
I'epO IﬂtO yOUI’ JUpyterHUb & w sessionZ_pandas.ipynb 175 ago 156 KB | Not
2. Open session2_pandas.ipynb |= A
N

[ippﬁ:nl?u
u Con
|
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https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs1671_fall2026_jupyterhub&urlpath=lab%2Ftree%2Fcs1671_fall2026_jupyterhub%2F&branch=main
https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs1671_fall2026_jupyterhub&urlpath=lab%2Ftree%2Fcs1671_fall2026_jupyterhub%2F&branch=main

Keeping track of Python packages with
projects and environments

17



Python packages

Third Party Libraries

(Y [ L 'l
f N

Python Standard Library

Python Language ]




Python environments

e List of Python packages and versions of those packages
used for a project

e Important for reproducibility

e It's best to isolate a unique environment for each project

19



Python package managers

e Tools for managing packages:
o Downloading and installing packages
o Checking package dependencies and any dependency conflicts

e (reate and manage Python environments

e Default: pip to install packages, virtualenv (venv) for
environments

e Other package managers with more functionality:
uv, Anaconda, pixi, poetry, pyenv

20



Pixi package manager

e The class environment uses pixi

o Fast

o Creates a standard .toml file for
reproducibility

o Compatible with Anaconda
(which the CRCD uses)

21



e macOS or Linux:
o curl -fsSL https://pixi.sh/install.sh | sh
o Or for macOS: brew install pixi

o Windows

o Download installer:
https://pixi.prefix.dev/latest/installation/

e Restart your terminal

22


https://pixi.prefix.dev/latest/installation/
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Creating new Python projects with pixi

e pixi init project --format pyproject

e pixi add <package>

23
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