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Sage: create a viable free open source alternative to Magma, Maple

Sage: completely free and open source

@ Funding from NSF, Microsoft, Google and donors

@ Volunteer contributions from nearly 500 people over the last
decade.

@ Standalone software solution: a web-based notebook,
command-line, and Python library

@ Comprised of about 100 (mathematical) software libraries

@ On top of that, the Sage library combines them and contains
unique algorithms

January 12, 2015 William Stein



Sage: create a viable free open source alternative to Magma, Maple

The Sage/Python ecosystem

Status: awesome!

@ Does much of what Magma, Maple, Matlab, and
Mathematica does, but differently and better.

e Way ahead of Maple and Mathematica in combinatorics and
number theory.

@ Use any Python library inside of Sage — probably the most
active programming language community on earth.

@ Superb alternative to Matlab due to the massive scientific
Python ecosystem.
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Sage: create a viable free open source alternative to Magma, Maple

The Sage/Python ecosystem

Status: fail

Failed so far at its mission statement to be a viable alternative to
Ma*. For example:

| am very proud of my code for darmonpoints which does
lots of things and is implemented in Sage. However, since
it has Magma dependencies (mainly because of the lack
of support of quaternion algebras in Sage) | have no
plans to include it in Sage any time soon.” - Marc
Masdeau, Jan 10, 2015.
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https://github.com/mmasdeu/darmonpoints

Sage: create a viable free open source alternative to Magma, Maple

NEW and Improving: Documentation

Many Tutorials
@ The official Sage PREP tutorials, ...

Very good introductory books about/using Sage

o Gregory Bard's new Sage for Undergraduates that AMS is
publishing any day now, and the electronic book is free.
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http://www.sagemath.org/doc/prep/
http://www.gregorybard.com/SAGE.html

SageMathCloud

SageMathCloud
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SageMathCloud

SageMathCloud (SMC)
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SageMathCloud

SageMathCloud (SMC) — what it solves

SMC contribution:

You and all of your students and collaborators can now use
Sage/IPython/LaTeX/R etc. together without installing
anything

Acknowledgement
e NSF/Google-funded project over the last two years

January 12, 2015 William Stein



SageMathCloud

What is SMC?

It's a large distributed system with 80 running VM'’s

What you can do with SMC

@ Mathematics software: Use Sage, R, Octave, Python,
Cython, GAP, Pari, Macaulay2, Singular, and more

@ Teach: Organize teaching a course

o Interactive editing: Collaboratively edit LaTeX documents,
IPython notebooks, Textfiles and Sage worksheets

e Programming: Write, compile, and run code in C/C++,
Java, Haskel, and most languages

@ Organize: Manage TODO lists with hashtags

o Backed up: Every few minutes a consistent snapshot of all
your files is sent to different data centers

@ Shell access: Full Linux accounts copied with color terminals
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SageMathCloud

SMC Users

Number of users

e 10K active weekly users

@ Over 500 simultaneous users some days in December

v
Commercialization

@ Use of SMC website for courses will likely eventually involve
paying a fee to support the site. Sage will always be free.

o Will be affordable: due to efficiently leveraging open
source.
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Tour
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Make an SMC account

& C f ) httpsi/cloud.sagemath.com * =
Account @Help = 139ms

=
AN L
Create an account (or sign in)

Welcome to SageMathCloud™!

« |47 Mathematics software: Use Sage, R, Octave, Python,
Cython, GAP, Pari, Macaulay2, Singular, and more

Interactive editing: Collaboratively edit LaTeX documents,
IPython notebooks and Sage worksheets

Programming: Write, compile, and run code in most
languages

« = Organize: Manage todo list with hashtags

]u‘ Teach: Organize teaching a course

Backed up: All of your files are automatically snapshotted
every few minutes

>_  Shell access: Full Linux accounts with color terminals

Agree to the SageMathCloud Terms

SageMathGloud is a free service hosted at University of Washington that is
supported by the National Science Foundation (awards 1161226, 1147802,
1020378 and 1015114) and Google's Education Grant program.
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Create a project

€« C' fi [ hitps/cloud.sagemath.com/projects =

© Create a New Project

A project is a complete self-contained collection of files and folders. Sharing and
collaboration occurs at the project level. You may create as many projects as you want for
free (we hope you will consider donating to the SageMathCloud Support Fund.)

Title

[ritle (you can easily change this later)
Description
No description

You can change the title and description at any time later.

Cancel Create Pt t




Open your new project

v

@ Projects (&' WebSIGMA demo x Lhwstein@uw.edu @Help Q = 42ms
IS5 ONew i=log QFind 4 Settings
a\
[choose files. ) (1] L < 15 @ @ & snapshots
T >

© Create or Import a File, Worksheet, Terminal or Directory...
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Add files

@ @ websiomAdemo

..

Create New in home directory of project

+ Create a new file or directory

o (2}
QuFind  /F setting:

Name your file or paste in a web link

2015-01-12-085124

Select the type

[BSage Worksheet @ IPython Notebook WiFie (> Folder @ From Intemnet (most sites blocked)
[DLaTeX Document > Terminal 8 Task List

7 Course

@ Upload files from your computer

"Drop ﬁles to upload
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Sage Worksheet

E&l Projects (£ Joint Mathematics M... % Business x [Zumm x
= Q £ @sidesmd® [ buidsage® em X (Bsides.pdf X [ soratch.md¢
e > € © D C 7 Q

60|

55

50

5

40

35|

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Date

Statistics with R

o
read.csv(file="usd-rub.csv", head=TRUE, sep=",")

January 12, 2015

sidestex X B autocomp®

= 0 A A

Or with Sage

svar x, y, z
plot3d(sin(x)+x*cos(y), (x,-5,5), (y,0,10), mesh=1, spin=.5)

5%




IPython Notebook

e (# Joint Mathematios M... X (£ smc : x Zum x o (2]

(

IPly]: Notebook  ipython notebook Last Checkpoint: Jan 12 09:44 (unsaved changes)

Fle  Edit View Inset  Cell  Kemel Hel

B © 3% & B 4 ¢ > B C Makdown 4 Cell Toolbar: | None

Full IPython Notebook

In (1]t ‘matplotlib inline
import matplotlib.pyplot as plt
plt.rcparams("figure.figsize"] = (11, 6)
import numpy as np

IPython's i i and a NumPy ib plot

In [2]: from IPython.html.widgets import interact
xx = np.linspace(-3, 6, 200)

einteract(a = (0, 10, .1))

def _(a = 5):
¥y = np.sin(a * xx) * np.exp(-xx**2 / a)
plt.ylim(-1, 1)
plt.plot(xx, yy)

M\\e‘\
\\ \J‘\ A/
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Tour

Publish your IPython Notebook

@ Publishing IPython Notebook

Publishing... done

Share the following link:

htps://cloud.sagemath.com/projects/091a4332-78db-4323-8¢70-18a0218a7dfd fles

(Anybody may read this public notebook; only collaborators may change it
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Latex Document

x

Q= M a A

5 ¢ 7
IOU QU L need LU COmpuLE Lie nuuber
yourself, or even cut and paste

it from somewhere.

\section{Block of instructions

\begin{sageblock}
x, y = var('x, y')

i=3

£1(x) = (2% %) / (i + x + x°2)

\end{sageblock}

A function $f 1% inline: $\sage{f1}$ or in
an equation environment:

$$\sage{£1}ss
and its integral:

$$\int \sage{f1(x)} \,\mathrm{d}x
\sage{f1.integrate(x).expand() (x)}$$

\pagebreak
\section{Embedded plotting

\docunentclass[DIV=13
\usepackage ut£8) { inputer
\usepackage (cmbright.

\usepackage inconsolata

sorartel

® better monospaced font!

\usepackage (amsmath
\usepackage sagetex

tlo(Using Sage and \LaTeX() Together
\author (sage Bogtl
\date $\sage{factor(2015)}$ A.D.

sidespf % atohmd X dostex X DastocompleX 1 coursecoX  itodotas
ot | e [T e | wor |
a a o m s
Using Sage and IATEX Together Hi there!
Sage Booth Consider
5-13-31 AD.
For example, thre are 74038388784526871629126¢ 2316542314409 integer part:
ons of 2016, You don't need to compute the number yourse, or even cut and pase f from
smenhere

Block of instructions.
Xy = varC'x, v
3

2000 /(e )

Afunction f; inline: x - 37225 or in an equation environment:

1)+l (0 +x+3)
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Terminal

x (s x @ x
Q ~ ides.md % [ buid.sage® atchm®  Dsidestex X Dautocomp® = course.c
»|Alc m|®  2015/stein-talk-sigma/slides-md/term.term
tein-talk-si $ 1s
scratch.md ide lides-md
tein-talk- aa$ cd slides-md
2015 L -md$ ls
account- slides.pdf

smc-account.png
smc.png

A fresh approach to technical computing

|
| ) « | Documentation: http://docs.julialang.org
__ _l |l —_ | rype "help()" for help.
I I O A P2 |
111111 «l | | version 0.3.4 (2014-10-21 20:18 UTC)
_/ IN_'_|_I_IN__"'_| | official http://julialang.org release
|/ | =x86_64-1linux-gnu

~12015/stein-talk-sigmaa/slides-md

term.term
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Task List

[P (2 Joint Mathematics M... X x @ 5 x Foy
o uids® > termteX  [DsidesX @ soratctX = todoteX
o  Opone Ooeleted Showing 4 tasks.
oNew & D n Custom Order - Due Changed

v Booth is number 532.
pay for additional items, e.g., electricity (no option yet)
+ (bought) table

« (bought) electricity
+ (bought) \$150 internet

1 will be buying 3 high-quality REI-style camping chairs, which we'll bring, since the rental chairs are nearly \$80/each, for the worst!

« & (0:22) (1:007) pay for electricity, table, etc. — https:/mail.google.com/mail/u/0/#inbox;

o Ordered electricity from edlen (Order Number 10389): htp://edlen.com/
© Ordered a 8'x42" draped table.
HSY: just a quick idea, what about a small portable projector (beamer)? | have never been to that exhibition, but as long as there is a
blank wall behind you this should work.
RAB: Ping John Travis. He brings a projector and a portable rear projection screen to the WeBWork booth. Works great.

=0 #poster:
Park posters at booth
udson and Kent Morrison will have posters from NSF and Open resources sessions that
the sage boo

**R Beezer*
may be appropriate to spend some time at.

Close

Park posters at booth

R Beezer: Tom Judson and Kent Morrison will have posters from NSF and Open resources sessions that may be appropriate to spend
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Course

Projects (& Joint Mathematics M...x  (#'SMC Business x (£ uvMMm 2015 x Lrwsteinauweds @Hep L\ B 125ms
= © Q £ Bsldesm® [Bbuidsac® > termter® [Yslides.pdX [@BscratchrX [DslidestoX B autocom®

[PENEN @ Assignments (1) [P

) Choo§e folder that . . Q
contains assignment:

2015/stein-talk- ato - ® Grade ~ *
sigmaa
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Markdown files

Projects (2 Joint Mathematics M... %

I U & x @ O 8

Dsidesmd buidsagews %

Q &~

o ¢ 7 =
% William Stein

% January 12, 2015
%![](sage.png)

# Sage: create a viable free open
source alternative to Magma, Maple,
Matlab, and Mathematica

## sage: completely free and
completely open source

#44 Why?

- _#**Millions of dollars** of
funding from NSF, Microsoft, Google
and donors

- _**Volunteer contributions**_ from
nearly 500 people over the last
decade.

## The Sage/Python ecosystem

### status: good

- Does much of what Magma, Maple,

Matlab, and Mathematica does, but
differently and better.

- Way ahead of Maple and Mathematica
in combinatorics and number theory.
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term.term x

x -1

slides.pd % Bsoachmd ¥ Dsidestex x

x Av T~ H- .A-

Sage: create a viable free open source alternative
to Magma, Maple, Matlab, and Mathematica
Sage: completely free and completely open source

Why?

+ Millions of dollars of funding from NSF, Microsoft, Google and donors

= course.course X

- a

& Preview

 Volunteer contributions from neary 500 peopie over the last decade.
The Sage/Python ecosystem
Status: good

+ Does much of what Magma, Maple, Matiab, and Mathematica does, but differently and better.
+ Way ahead of Maple and Mathematica in combinatorics and number theory.

+ Superb altemative to Matlab ue to the massive scientific Python ecosystem.

The Sage/Python ecosystem




Notification feed

v

x L¥wstein@uw.edu @ Help Q = 127ms
scratchm¥® [Z [x)

& Harald Schilly, You, David Perkinson and 4 other people used D ]
the Joint Mathematics Meetings Ex... project
less than a minute ago

& JMM Math edited 2015-01-12-101431.course in JMM 2015 =
about a minute ago

6 JMM Math, You, Harald Schilly and 2 other people used the D
JMM 2015 project
about a minute ago

& Harald Schilly edited ...n-talk-sigmaa/slides-md/build in Joint
Mathematics Meetings Ex...
about a minute ago

‘ You edited ...-talk-sigmaa/slides-md/slides.md in Joint (/

Mathematics Meetings Ex...
5 minutes ago

S JMM Math and Harald Schilly commented on and edited 3d-

January 12, 2015 William Stein



Project settings

@r WebSiGMAdemo X

Sries ONew Siog Qring [SRile

Project Settings and Controls

Title WebSIGMA demo

Description No description

& Collaborators Q

c
collaborators, b

aborators can modify anything in this project, except snapshots. They can add other
can't remove the owner.

@ Quota 4 Eat
« Disk usage: 19 MB of 5000 MB
+ /scratch disk usage: 0 MB of 15000 MB
+ GPU cores: 1 (shared)
- RAM: 8 GB (shared)
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¢ Project Server

Project id 531£ebe-7a25-49c2-98be-ab0b7 1aced28
Location
Project Server Running

SSH into your project (you must add a public key to /.ssh/authorized_keys)

ssh a531ebf7a2649¢298bcabOb7 1acc428@127.0.0.1

Not working? Immediately email me (Wiliam Stein) at wstein@uw.edu, and include the following

Also, consider donating 1o the

< Sage Worksheet Server

Restart this Sage Worksheet server.

Existing worksheot sessions are unaffectd; restart this server f
‘you customize $HOME/bin/sage, so that restarted worksheets
willuse the new version of Sage.

William Stein



Also, account settings

5
Yl

# Joint Mathemat % (&'sMc Busine x Lwstein@uwedu ©

Settings

NOTE: Editor and terminal settings only apply to newly (re-Jopened files after saving settings.

Account Terminal
First name Wiliam Font size (px) M
Last name Stein Fontfamly, Monospace (browser default) s
Coorechone Default black on white :
Password Change password
Forgot password
Email wstein@uw.edu (change)
Editor Keyboard
Autosave seconds 20 Next file tab %) controls]
Previous file tab A control+[
o Smaller text o= control+<
Theme (previews) Default R -
Bigger text > control+>
Gotoline 4L control+L
Bindings .
o Sublime ¢ Fold/unfold selected code ~Q controkQ
Shift selected text right -
Line wrapping: scroll or wrap long lines Shift selected text eft o shiftstab
Line numbers: show line numbers Split view in any editor ~ control+|
o N Autoindent selection o controls
BlCoce/iadng iod coceleniiad Simole autocomolete (anv lanauace) controlssoace
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