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What were the most useful features of the Jupyter Notebook

activities? Why?

It helped us learn concepts better. Was a very good
earning tool and very easy to use.

as diverse as Data Science, Sociology, Political Science, and 4 open answer questions. » [Executing] pieces of programs in real time [helps]

. . . . . break down complex material into understandable
Physics, and Journalism.  Avoids response style bias by testing Legend: chunks P

e Supports more than 40 programming languages: e i both positive and negative responses. _ . .
e, + Positive questions coded 1-5 and ® Strongly Disagree * Concept followed by activity. Faster learning.
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o R{A B} has 25 tuples
Let's explore how the cost of the two expressions compare as the data size increases, and with different numbers of distinct values in the data. Given that R m e ntl O n ed I n th e Sl Id eS I n a. p raCtI Ca Way-
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* Interactive browser-based document that enables mixing CMPE 139: Database Systems | » End of semester survey given to
rich text with mathematical equations, live data oo o e e L students in 3 sections of CMPE 255

Exercise 1: Optimizing the 10 Cost

visualizations, and interactive execution of code. (Data Mining), over 2 semesters.

In [9]: y = MJoin(Project{(["B"], R), Project(["B"], S))

 Popular with students and professionals alike from fields  Likert-scale survey with 10 categorical

print compare_results(x,y)

has N values, § has M values, you can assume that N = M to simplify, and that they will both have the same number of unigue B values. o 89 respo nses y eve n |y d iStri b uted . SGmEWhat Agree
@ Strongly Agree

You can do this any way you choose, but we outline one way below:

We'll start with a function for each cost that will take as input: betwee n SeCtI O n S .

» The number of tuples in R, N

What were the downsides of programming in Jupyter

d ,  Temerongenti 5.0 | understood material taught Notebooks? Why? |
BASH | n \h c Your function should return the total number of reads as in the cost_markdown function |n CIaSS better because Of the ° I Can not reca” any dOWnSIde.

In [1@]: def co t simple nlj(n, m):

Jupyter Notebook activities  Syntax highlighting or syntax help like in other editors.
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return n + n*m

] # | wontaenn 0 The Junvier Notehook 0 How, If at all, did you approach solving homework
& Activity 3-2 > JUPYIE . L assignments for the class (or even other classes) in a
The goal for this activity will be to compute some BCNF decompositions, using the tools from last lecture aCtIVItIeS dld nOt help Cla”fy

First we'll load those tools, and some sample data:

. different way after being exposed to Jupyter Notebook?
concepts in the lectures. y g exp Py

g 1 T ——— . Qunning step by step programs to make sure each
WSQLH?@ - It was helpful to have rich text part works well

descriptions of problems and  [Getting] into the habit of writing descriptions along

CEQ,

ERLANG

%%sql DROP TABLE IF EXISTS T;
CREATE TABLE T(course VARCHAR, classroom INT, time INT);

« The benefits of using notebooks include: e s A concepts in the same page | with the program. |
v Interactivity . was coding in. | would dissect the problems into a set of smalll
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v Analytical reproducibilty. | imE ound the ability to int problems, |mplement each of them instead of trying to
v’ Collaborati ound the ablilty 1o TETSPErSe solve the big problem as a whole.
onanoration. Erercse ! textual information with ah

/ Ease Of access to CO m p uti n g reSO u rCeS First,f Ilet's decorpose T inlto BCNF! Explicitly ?0 through t_he steps of the BCNF algorithm using the compute_closure function, then decompose the .
. following table (i.e. by crt-eatmg new SQL tables) into BCNF: | | executable COde I n J u pyter . . . .
° Used by dozens Of major Companies and part Of We've also made a function, display_side_by_side , for nicer display! NOtebOOkS Odd and useleSS. Wha‘t IS One thlng that Could be Improved In the use Of

Jupyter Notebook and/or in-class activities for this class?

curriculum at many universities. . e . | . .
y CMPE 255: Data Mining « Should be more in-class with a little more time.

Once Installed, | found the

File Edit View nsert Cel Kerne Widgets Help Trusted | Python [default] O . .
@ » Have a complete solution posted after the in-class
NYU THE GEORGE e Another way to rank pages Jupyter notebooks easy to use e ¥ ] ¥

o WAS H I N GTO N Universit The ranking approaches just discussed are easily exploited. . . . aC IVl |es are u e .

a?;\i{“s%/fn Northwestern 1 U N I V E R S I TY % Of y « With in degree ranking, someone might set up a thousand pages that link to one page, thereby inflating its rank. and I ntu Itlve '
o *; % :_\5? . . er e e + With out degree ranking, someone might include a mountain of links on every page they make to inflate its rank.
=) Universit Sheffield.

185\ - y UNIVERSITY OF CALIFORNIA WASHINGTON . DC We know there Is a deeper meaning in our internet graph. Some pages are more important than others. Degree ranking misses a key component of website

Next Steps: Jupyter Hub, HPC, and JupyterLab

importance: the number of sites linking to a particular site matters less than the importance of those sites

M I C H I GAN STAT E B RYN Qur third approach, pagerank, captures this underlying meaning by focusing on probability rather than degree. If one visits site A, what is the probability they fou nd it d ifﬁ Cu |t to execute
@ CLEMS ON M AWR \t.;.t;lla\.:siittesr:ivz r;n:;(l’is:f?e?an infer these probabilities from the adjacency matrix of the graph. Given these probabilities, we can find the page rank of each node . ° Al |eviate in itial Setu p trou bleS + e nsu re ide ntical Setu p .
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where n is the number of nodes in the graph, PR"(p;) and PR"):;Jﬂ(;;:) are the and la -t iteration pagerank s s for node/page p;, In(p;) and Out(p;) \I Ote bOOk e nVi ro n m e nt. =
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AC'“Ve Learn I n g u SI n g J u pyter N Ote boo k J:r:lf:;g:"z :frj;::i:o:c::jn_lln:izdpjf following an outgoing link, usually 1/n). Generally, & is close to 1, e.g., 0.8 or 0.9 Note that Ot Lp]l n fact the A

If we put all pagerank scares in a vector, we can write the above formula as,

Activities had a good degree of
difficulty that kept me engaged.

r =aHr" + (1 — a)l/n,

I n - C I aSS ACtIVItI es where " and r*~! are the pagerank vectors from the current and previous iterations, H is the transition probablity matrix derived from the graph adjacency

matrix, and 1 is a vector of all 1's of the appropriate size. We set the initial transition probabilities for all nodes to 1/n, ie., ¥ = ln.
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» Designed to aid presentation of theoretical concepts, e enough s (e s o 0 e g egeniely of s B o o o
nelping students learn through practice. T o N SE— | = upyter

e Plantoinclude 1-2 Activities per class. The activities We_r? too difficult

* Beginning of notebook introduces topic and ties in with = R L and | could not finish them = . JupyterLab will soon | m
lecture. e even if I spent the whole class replace Jupyter

« Description of concepts is intermingled with time on them. Notebook. 3

demonstrations and short practical exercises. e o N : : « Continue to add and improve activities.
 Students work in groups and are given 5-10 minutes to * Results primarily positive: 94% over 3.5 and 78% over 4.0.

plt.legend(loc="best', shadow=False, scatterpoints=1)

complete exercises. * Results not found to be correlated with student in-class Acknowledgements and Links

plt.figure()

« Each exercise is followed with in-class discussion activity (measured by Canvas page views and interactions) or All'logos are property of their respective companies and

analyzing proposed solutions by students in the class. e current grade. registered products.

Survey Score Activity Comparison

Ls PCA of IRIS dataset

e setosa 1

Take-Home Activities versicolr 1] Project Jupyter: https://jupyter.org

+  Some notebooks are assigned as homework NS S Toiews = —g-ggg w LA MYV 2] Jupyter Lab: https://qithub.com/jupyterlab/jupyterlab
assignments and provide additional opportunity for "f-ﬁ - Tpart = 7V (PR NG VT W A Y SN | | B R 3] Teaching with Jupyter (Google Group):
practice. ol 3 - Tgrade = —0.171 N Y N N Y NN TV L Nttps://groups.google.com/d/forum/jupyter-education

e Activities are not graded on correctness. Students are N o ' ; 4] JupyterHub for Teaching: http://jupyterhub-deploy-
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