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Computers increasingly support mathematics



  

Mathematicians have too many 
mathematical systems to choose from

4ti2   Axiom CVXOPT

EC GAP genus2reduction Gfan
Givaro   GMP   GMPY   GSL   LinBox

KASH/KANT  Lcalc  Lie  Macaulay2 

Magma Maple 

Mathematica
Matlab Maxima MuPAD 
MWRANK MPFI  MPFR NetworkX NTL 

Numpy  NZMATH
Octave  PALP  Pari/GP  polymake 

PyCrypto Qsieve RealLib REDUCE
SciPy Singular SYMPOW



  

Many systems need to reinvent the wheel



  

Many systems need to reinvent the wheel

“Reproducing and redistribution of Maple code is a 

violation of the license agreement. [...] Without the 

express written permission of Maplesoft, Licensee shall 

not, and shall not permit any Third Party to: (a) 

reproduce, transmit, modify, adapt, translate or create 

any derivative work of, any part of the Software [...] 

(b) reverse engineer, disassemble, or decompile the 

Software, create derivative works based on the 

Software, or otherwise attempt to gain access to its 

method of operation or source;

Sincerely, Maplesoft Technical Support”



  

These systems should cooperate



  

Let's build a layer on top of these systems 
that connects them: SAGE



  



  

SAGE connects 
mathematical 
communities



  

Free software keeps SAGE open
for anyone, forever



  

Free software keeps SAGE open
for anyone, forever

Freedom 0: to run

Freedom 1: to study and adapt

Freedom 2: to redistribute copies

Freedom 3: to improve and release



  

Anybody can use SAGE and contribute



  

Nobody can run away with your code



  

Introspection allows users to find out 
how each procedure works



  

Introspection allows users to find out 
how each procedure works

Can we expect somebody to believe a result of a program 
that he is not allowed to see?  —  Joachim Neubüser,

founder of GAP



  



  

The web notebook simplifies
sharing, collaborating and learning



  

The web interface lowers the barrier for 
participating



  

The notebook encourages sharing



  

Interactive tutorials encourage
active learning



  



  

SAGE enables us to
select, combine

and create



  

You select the implementation you need



  

You find the right function through
(command completion), (     ) and (          )



  

You find the right function through
(                                   ), (help) and (          )



  

You find the right function through
(                                   ), (     ) and (source)



  

You can choose between
a fast and a provably correct algorithm



  

You can choose between
a fast and a provably correct algorithm



  

You can choose between different 
implementations from different systems



  

You can choose between different 
implementations from different systems



  



  

SAGE combines Magma, Macauley2, Kash, 
MuPad, GAP, Pari/GP, Singular, ...



  

Systems with a command line interface are 
opened in a pseudo terminal



  

Systems with a command line interface are 
opened in a pseudo terminal



  

Libraries are wrapped and compiled



  



  

Automated testing limits chaotic behavior



  



  

You can create your own functionality to
fill in the gap



  

SAGE programmers use a fusion of 
interpreted Python and compiled Cython



  

The Mercurial revisions control system 
makes it easy to experiment and contribute



  

The community has an active, helpful core



  



  

Systems that reinvent the wheel
should cooperate



  

We need to build a layer on top of these 
systems that connects them: SAGE



  

SAGE can achieve its goals!



  

SAGE does not reinvent the wheel,
but builds the car [8]
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