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1. Modern
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Open-Source 18 years ago
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(Non-Exhaustive List of)
Open-Source Projects

Back in the 2000s

More recently

Top Downioade Most Active BItT rrent‘ Q Mozilla Firefox
1 eMule 1 Gaim —_
2 Azureus - BitTorrent 2 eGroupWare: EDgE
Client Enterprise o APache HTTP Server
3 BitTorrent Collaboration h |-
4 DC++ 3 FCKeditor ' p gt Oﬂ MVvSOL
5 Shareaza 4 MinGW - Minimalist ¥>Q
6 VirtualDub GNU for Windows
7 eMule Plus 5 /.qurcus - BitTorrent === Apache Subversion
8 CDex Client o C —
9 ABC [Yet Another 6 Exponent Content F
Bittorrent Client] Management System p @ "
10 guliverkli 7 7-Zip Tensor"“ [OW —————
8 phpMyAdmin
9 openCRX - Limitless A Linux Kernel
Relationship Mgmt T ——.
10 WebCalendar . Bash
] — |
& Firebug
© OpenSSL —
c o @ Ubuntu
e - - =
SN Linux
OpenCV 0 e Git
> 0 —

OpenCL 2.0



(since 2008) "HOW GITHUB CONQUERED GOOGLE,

G H I MICROSOFT, AND EVERYONE ELSE"

http://bit.ly/WiredGitHub
the engine of the open-source revolution Fosiion of GitHub in

Alexa Top 50.
* First social media targeting developers
USA: 34
* Used gamification and policy to incentivize positive gweden;( 37
: : : _ . enmark: 37
community contributions; guaranteed free hosting Portugal: 40
: : - Austria: 44
e Streamlined collaboration by many orders of magnitude | . 46
: oy . China: 47
* Took an active role building the open-source community
10M Not in Top 50 for Australia,
Belgium, France,
In 201 8, Germany, ltaly, Spain.
" 67 mllllon 218 contriputions in the last year Cantributian settings ~
" projects ~
(7x increase in 5 years) ] ="
(Sourceforge in 2008) . % o Mo S R OCSES m Ees mRimlRlTT a® T
M 2 v @ 5 awanB:Biunin” Tu % DESSwEaSBA-A:S-aaatERcE CATET

2008 2009 2010 2011 2012 2013

https://octoverse.github.com/ (2018)



Modularity of design

DOUQ Mcllroy*, inventor of Unix pipes:

"Write programs that do one thing and do it
well. Write programs to work together. Write

programs to handle text streams, because that : l
IS a universal interface." = 500
(nowadays text streams = APls) -. j l

e The second wave of "open-source @asera ufm o Medim
focused O n I i b rari es World-Wide Smartphone Sales [Thousands of Units]

Mro ects

\\\\\\

e €

* This modular design: Pioneered by
Unix (Linux now dominates all
OSes: macOS/i0S, Android)

vvvvv

 Modular design is future-proof o
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* also provided Philippe with the idea for "Approximate Counting" (1983)



(since 2005)

P (since 1991) t | Languages of New Projects — Then and
p U O n -

% New Projacts Primary Language
?‘l

e Healthy, active community; many : c‘,, l . ‘ ‘ . - =

standard libraries; rich ecosystem e me R mE e R
external libraries (NumPy, SciPy,
Django, scikit-learn, nltk, etc.)

12.5% B S 5 vews Ago B Staned in the Past Yaar

10%

e Popular in Data science (2nd to R)

* (Corporate sponsors (Google since 2006) O ’ 'll I
7.5% M =

e Machine Learning "ﬁ"@ TensorFlow

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

e Simple syntax, REPL, interoperability

() ANACONDA DISTRIBUTION . . .
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jupyter

Jupyter (JUlia-PYThon-R, the three

founding languages) is a standalone

REPL environment, designed to o rardor-degra-<onsms s | rabosk sy ot o
reproducible research comfortable - .0 T
also supports SAGE A PR

Standalone Analytic Samplers for Degree Constrained Trees

. . I s Joyker noctoos, & luly plemes s meng slauiad Flien eanss, vty QUosk 3ayIo sampo e st Gan gur ks
R E P L (Read - Eval - P rl n't_ LOO p) I S h OW z NG NRDHEC Y06k I R COSIGEM 0N 10 Cagree. « J. Lumeoid & F. Sedger o Princetor, 17£32018.

m 1)es draepieoelib inline

symbolic systems work, but relatively oo MDA% G r-f;;:.;;;w - W -
rare for a programming language o f
Python's REPL instrumental in popule == SRS >

Jupyter integrates with everything T
(graphic, interaction, etc.), and can be
displayed on the web



Anecdote from R. J. Lipton

Philippe, is this conjecture true??

Conjecture (Turan): Suppose for all s with real part greater than 1, the partial sum
M
1

ns
n=1

is always non-zero, for M = 1. Then the Riemann Hypothesis is true.

My bad. Actually, | now realize Montgomery (1983) just
came out with a proof of what you have already shown
me!

Zeros of approximations to the zeta function

by
H. L. MONTGOMERY* (Ann Arbor)




2. Reluctant Walks

%o‘ ;



PR accepted
= SO R 4 ‘?ﬁg-‘.' S ers e A walks

= 7ava) 7L," N “ 2
rejected gg_« Ragan e
walks s

Lumbroso Mishna, Ponty (2016) TR SRR L b B
"Taming Reluctant Walks in the Quarter Plane" s e

* (Generating walks constrained in a half-plane =
is easy (1 degree of freedom = grammar)

* So generate in a half-plane + reject what is not in quarter-plane

* Using prior result (Johnson et al.), pick best half-plane (with least rejection)



Lumbroso, Mishna, Ponty (2016)
A big (91760 steps), very difficult to generate reluctant quarter plane walk.

walk-6 6-91760.pdf
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github.com/jlumbroso/reluctant



https://github.com/jlumbroso/reluctant-walks

L lumbroso / reluctant-walks o

o Code

Eranch: measter ~
¥ jlumbroso Moved notebooks folder.

1 contributor

334 lires (333 sloc)

In |13

Ir |22

Ir |33

Ir |42

Xr. |S!:

e |5

Tr |72

ove| /s

Issues O " Pull requasts 0 Wikl Insigh's o

reluctant-walts ' examples / ncredcoks / visualizingwal

313 KB

o [8]

Examples of different walks

tmaiplotlib inline

# Fix path to have :the root of the 'reluccast walis®
impor: sys
sys.path.apoend|”..")

impor: matplo:zlib.pyplo: as plt
impor: reluctant_walks
from

from
from

reluctani_walks Lepocbl SLep, S.eplel
celuctan._walks.compilers.yearyeas luperl de
selustan:_walks.compilers.combstruct import

from =alustan:_walke.rafasanca ‘mpa=t ie_quarta= nl
mydel, POSSIBLE NT_SLOPES

from reluctan:_walks.graphics impert plot walk
from reluctan: walks.graphics impert plot walk regi

from reluctan:t_walks.graphics impert plot stepsets,

plt.rcParams['fiqure.figsize'| = (6.0, 6.9)

by beat_slope = liat(POSSIDLE N” SLODES)
iF 0 in by _heat _alope:

del by_best_slope[by_best_s_ope.index(0')
models | =~ ge: nontrivial qvw node_(by drift~[-1|, by
8t_slope=dy bes: slopa)
md>dels 2 = ge: nontrivial gqv nmodel(by drifte[-2|, by
8t_slope~dy bes:_slopa)
mddels » models 1
mddel = mdaals[z]

model
{'beat_elopa': 3, "),
'eoord : (4., 10).
‘deift : -1,
‘id': 17,
‘'size’': &,
‘steps : [|0, 1), 11, -1y, (-1, -1}, (-1, 1)},
'stepset’': StepSet
I6l: (U, *1) veignt: .
i62: (v1, ~-1) wvelght: -1
26): (-1, -1) velght: -1
264 (-1, +1) wvelght: :

|

ae = plot_ataprata(napn(lashda x: x| 'atepast’ ), anda’
lan(models_ L)

il

/ _“\.\ A |

in (122

in [(1)]):

In [14]):

n [15):

Plotting different models

a_ssp = sel _models|0)

a_ssp.slcpe = a ssp.get kest slope!)
a_ggwe = GenRGenSWalkConpi'er|a_ssp)

a_u wilks = a_gyue generate(100, 2000)
a_r walke - filter is_gquarter plane, a_'3
a b welka = Liller(lasbde v: wol is yuas

(afig, aax| = plct walk zegion(a b _walks
200, 200), Lusst_stepsci-e ssp, lsset L
200
130
nm

»
#
o
3 =0

E sap = sel modala|l)
b _sop.olepe =~ b _sop.get _kest _ologpe )
L _ggwo = GenROenfSWalkCongpiler (b sap)

E_U_WElKS = D gywC.gererate(lUu, Zo0u]

b r welks » filter(is quarter plane, b 2
b b welks » filter(laabds v: not is_guart

(bfig, bax) = plct walk _reqion(b b walks +
90, S0). ‘nset_stepsetsl_ssp, irset_locel)

In [16]:

In (17):

In [18):

c_ssp = sel models(2])

c_ssp.slope = ¢_ssp.get _best slope()

c_ggwe = GenRGenSWalkCompiler(c_ssp)

c_u walks = ¢ _ggwc.generate(100, 2000)

c_r walks = filter(is_quarter plane, ¢_u_walks)

¢ b walks = filter(lambda w: not is_guarter plane(w), c_u_walks)

(cfig, cax) = plot walk region(c_b walks + [c_r walks[l]], borders=(-1,
90, 90), inset_stepset=c_ssp, inset loc=l)

80

60 Q&x s

20 H

0 20 %0 60 80

afig.savefig(“"example_a.png”)
bfig.savefig(“"example b.png~*)
cfig.savefig(“"example c.png”)

T




I jumbrase [/ reluctant-walks OWidh- 2 48 @ Fok

RICh miéta-data’on"the Projéct, for discovery

Reluctant we ke 1and to exlt the quartar-plara 'n which thay are constralnec (because of strang negative drift), but this Edh

work shows 104w to randomly sample larc2 reluctant walks anyway. [Lumbrese, Mishna, Fonty, 2C17)

arahtio enmbirator oz rrnan=-gotaratinn anrrhinyteios random -k Manage 10003

L 1 comribieer d16PL-A0

D 31 normis P 1 heanch ol I ST

Se ol master ~ Raw pll reqaes!

Examples/Tests

I. eemgles Remaved Lgiy norder frem example Imeqe.

Cicenise (Mg =1TGPLV3)

3 mwinths wga

Hoping for a
healthier project

Conare e Wit s * Hosting the project on GitHub

Latest comm T B263e24 or Mpr 3

—-]  QOther can fork and modify

3 manths aga

Iriial CGmen |

I ] LCENSE

3 meonths .:s.-.-l

S mnths ago

o] HEAOME U Vs ol ange o pypl

| sewp.f Acded setup.cf for oy 2 months ago
Shert & Sweet-README 2 monuhs e

4 README.imed

Sampling from Reluctant Quarter-Plane Walks

Reductant walks tens to exit the quartar-pl/ane in wi ch thay are constrainag, but this ‘we < sws how to randsmly
asmple large ralucant welks anyway.

One-Line Installation

Installation

« Fither GenRGenS o Map © as & backerd to randomly sample walks given an algebrase grarmrar, i© you wish e

anie o randamly aancrate wals.

In eddition, Itis recemmendead to have matplotlzdb te v sualize tha walks, and Jupyter Notebook 1 experiment v/
the package. Sesthe -otebock lolder for examoles.

Typical/Promotional Example

Example

Since e peckage is registerad in Pylhoo's ceanlie reposilony, yoo cen rslall lusing pip -

pip Install reloctant_walks

Although the packega will degreda graceful v, it hes some capendencies far cartain of its functionalities:

= The Sage ew ~cnment, 10 solve the equaticn ecessary 1o compute the East slode far any family of quartar-plane
walk. (Without Sega, it I3 possible to axperimenrt on tha "7 nan-triviel smal stapset madels* for which wa nave
precom suled the best dope with some accuracy.)

e Repository self-documented,
both for potential/actual users,
and future contributors/person
who will take-over eventually

Brlow is a single walk of size 2000 o greere, or a backdrop of many ather walks thot were alsa samples:, bot -.-l-ni:‘

not remain in the uppaer-right quartes-plane, Thoere aee further such cxamples inthe VisoualizingWalks. ipynb ncfen

wBibliography

Bousquet-Malou, Mireille, ard Marni Mishne (2010). *Walks with small staps n the quartar plara* Contempovary
NMathematics, 520 pp. =40,

Lumbrcso, Jeremie, Marni Mishna, anc Ya n Party (207 7). "Taming Reluctant Rancom Vi3 «s in the Fositive Quad
Electranic Notes in Discrete Mathematics (£3), g2, 99-114,
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Combinatorics meets computer algebra!

Here is a series of notes that describe interactions between combinatorial anslysis, discrete mathemaiics, and computer algebra. They discuss
combiratonal eapkaatns using Ue Maple system foe syrabolic compaiation, im corjuncton with packages Lke Cowdistrmct, Gfun cxd Migfun
that are described under the topic Library

Introduciory workshests
Volume 1 (1996)
Volume 1L (1997)
Nolumg I (2001-2003"

‘The documents are mostly in the form of Maple Worksheets (mws), Postseript (ps) end Htm! (himl ) fles,

These pages are mainained by Frédéric Chyzak, Pallipoe Flajolet, and Bnune Salvy

Volume 111 (2001-2003)

« Special Functions Manipulations

o Bove! Resummation of Divergeat Serves Using Clur [Frédénie Chyaak, Mernanne Durand, ané Enume Salvy]. For some “irregulor
singular” problems comeeg from differentiz] eqoatiors, thers exist formal power series solwtions thet are everywhere divergent.
These power serics tam out to make scnse as asymgtotic cxpansions of actual solutions, The Bord summation techniqus is used to
recover convergen! reacesentations for these actal functions salutions. For a fairly [arge class of inegrands, this techniqune leads
1c agorithmic caleulations using Gfun, [mws | ps | html)

(This session is based cn atalk by Lutz 2t our seminar, of which a summacy is also anvailsble [ps pdf].)

v An Alpvlib-aided version of Apdey's proofof the irrationality of cetaf3) [Bruco Selvy). This worshest gives & complete proof of
this arrationality, A ceniral part of it has already been discussed in our Volume |1 [Variations on the Sequence of Apéry Numbers).
(st osllitn]]

o A Computer Aided Prosf of a Correctad Version of 10230 ia Abramowits & Stegun's HMS | Frédéne Cayzak]. This work denves
a closed-form for the derivative of the modified Bessel furction of the fimst kind, f,4x) with regard o the parameter v, evaluated at
v=1/2, in wrms of exponentizl integrals. The original formula in the celebratsd Harchook of Marthemmtical Fanctiors has a sign
emor. Here, we rediscover the carrect expression, [mw | ps | xif]

Volume II (1997)

« Combinatorics
o Combraicrics of Nor-Croising Configuraiions [Frédéric Cazals]. Thce poimts on o cincde and consider graphs based on thess
points such that ne edzes cross. A faidy complete theory of thess constraned raadom grapks can be developad. Planarity entails a
very stromg combinnorial decomposahility that iy especally well suited to s detailed mestment by Combstruct [mws (138kb) | w0
(407kb) | hexl]
o Congraired Permutations ond the Principle of Inclunien-Exclusion [Phivippe Flajeler] This is a Mapls workshae: [(Maple, version
54) based on the Combstruct and GFaa packazes. It shows how 1c coumsraic many clnmcs of permutations with constraints on

Yisisnaanlan anma fAlfNovinsne Barvimssn snsessmelisie aslassnasa™ Thile aneunw: suasms aalibansad sssablestndel sesblovese MMus

That was the plan all along...




Recall the AofA Motto:
“If you can specify it...”

e Emphasis on grammars as a first-order tool

e Emphasis on automated theorems




3. Can you Specify it?

2000, 500 x 600 mm, Gesso, Acrylics and oil Pencil on Board.
o Greg Bridges, Commissioned by Der Speigel Magazine, fair use
=5

Tarek Sebastian Al-shammaa. Tower of Babel, 2016, Acrylic and oil on canvas, 183 x 184 cm, fair use.

Rebuilding The Tower Of Babel is a painting by Marcel Flisiuk which was uploaded on January 18th, 2011, fair use.




reluctant walks architecture

Python projects

| SAGE e

| (to solve one equation) | @"erent

RSttt specs
—»

|
|
|
|
|
|
|
|
i reluctant walks
|
|
|
|
|
|

specs

(typical output)

* reluctant_walks built on software of community

maple (combstruct)

GenRGenS

boltzoc

!

generator

e that meant producing very different formats of grammar

specifications




'TYPE = GRAMMAR

\

{ | S = Union(
| Prod(Prod(a, S), Prod(b, S)),
Union(Prod(c, S),

Epsilon)),

SYMBOLS = LETTERS
GenRGenS |
RULES = (Ponty, Denise, 2006) |
S ->a$sSbs;
C

| a = Atom,
i| b = Atom,
| c = Atom,

| boltzoc (Darrasse, 2010, recently Lumbroso, 2016-) |
S = sys new(4);

‘sys_add_eq(s, 1, sum(prod(

| prod(ref(2), ref(l)), prod(ref(3),
ref(1))),

sum(prod(ref(4), ref(1l),

epsilon())));

sys add eq(s, 2, atom());
sys add eq(s, 3, atom());
sys add eq(s, 4, atom());




iset zstart 0.01
'set min 10 Arbogen
lset max 200 (Peschanski, Dien, 2014)

set try 50000

Different
Specs
Today

Tree ::= Serie + Parallel

Serie ::= Leaf * <z> + P * P * SEQ(P)

|P ::= Parallel + Leaf * <z>

Parallel ::= Leaf * <z> + S * S * SEQ(S)
LE ::= Serie + Leaf * <z>

N {-# LANGUAGE DeriveDataTypeable #-}

_
\ {1 import Test.QuickCheck BO|t2mannSamp|erS !

= E— —

—— Motzkin trees Boltzmann Brain | | import Data.Data

| ) L import Boltzmann.Data 1= T

n (Bendkowski, Bodini, (Li-yao Xia, 2017)
| data Term = Lambda Int Term | App Term Term | Var Int
| @mOdUle Sampler Dovgal, 2018) deriving (Show, Data)

@precision 1.0e-12
@maxiter 30

instance Arbitrary Term where
arbitrary = sized $ generatorPWith [positivelnts]

positivelInts :: Alias Gen
| | positiveInts =
alias $ \() -> fmap getPositive arbitrary :: Gen Int
|

QwithIO y
QwithLists vy
@withShow vy

main = sample (arbitrary :: Gen Term)

|

(The prog. language connections
Is in large part thanks to
Darrasse and Canou, and APR.)

|
M = Leaf | Unary M [0.3] Binary M M. |



(See RDOS for proof!) ﬂ -,

lipn.univ-parisl3.fr/rdos/index.php

e online website to run
our tools without
installing them

e was designed before
the recent APIl-craze

e one pitfall is that all
tools require very
different input
parameters

(2013)

Menu
Home
Browse Generators
Links

About/Contact

News

201 /-08-)2 - NrALen2rator online
A tcol for the random generation of nor-
de‘eiministic automata.

2017-03-31 - Arbugzr unline
A tool ‘or the random gereration of traes using
the Eokzmann method is now online.

2013 06 13 RDOS preview at MACNUM
First glinpse at the software, Foping to get
people onbozrc!!

RDOS - Random Discrete Object

Search

Carnot fnd your gererator in the list below?
Please check this page for instructions on submitting your new generate

By output
¢ StCU:=NCE
e CenRGenS - Markov
¢ NewtenGF - Tool
¢ AJTOMATON
¢ Regal - Deterministic Automaton
¢ CAAS - Acyclic Automata
¢ NFAGenerator - Non-ceterministic Automator
s TREE
* Arbagen - Tool
¢ WALK
¢ V/eaxly Directed - 'Wak
o Vieakly Piudent - Walk


http://lipn.univ-paris13.fr/rdos/index.php

combstruct2json (2018)

Using a common input format

e Optimized library written
in C
e 5000+ egs, 115.95 MB

only takes 1 min. system
on my Macbook

 Wrapper in Python/Sage
(next page)

LI Twe gnt BZa%y IC PAraR JoMBarat Qramears, ond 37NAI0TE 100 B0 CONVErT The™ 1D JEARN.

comhbetruct?icon

$ pip install combstruct2json

$ cat tests/cographs

G = Set(Co),

Co = Union(Ge, Gc, v, Prod(v,v)),

Ge = Union(Set(Sc, card=2), Prod(Sc,v)),
Gc = Set(Union(v, Sc), card> 3),

Sc = Set(Union(v, C), card>=2),

C = Set(Union(v, Sc), cards= 2)

v = Atom

$ cat example.py

import combstruct2json

d = combstruct2json.read file("tests/cographs")
print("Top-level symbols:")

print(d.keys())

$ ./example.py

Top—level symbols:
[u'C', u'Co', u'G', u'Ge', u'Ge', u'v', u'sc'l]

github.com/jlumbroso/combstruct2json

(2018)



https://github.com/jlumbroso/combstruct2json

combstruct2json (2018)

sing a common input format

LianTweign B2eary IC POrad 2eMBaIret Qrammars, Ond 3730107 108 10 CCVErT TNEM 10 LB Eait which can he prectitied for inatance, using Py=aan, for batter agindity

Aralcrcs anaiytic-cownb nator s parzer Nanag:
2 JCESTIUCIE SO TCITS/C0qrOINs gyYThor % "S08,.TO0Y RIa0
{

& Lo 30 o

L3 commns VT BoAlh Ureixaaxs

oy e,

Srane: moabee - NOW LI "aQLest Creitenew e uUpoadfiez sinc fle m “paran: |

4
¥ Pumbrasa Moce tysa Y atast cormmit T8%cF1 T nagn aca “op': ‘Unien”
“paran’:
myaamsvy Relutowd JSON coove don oode 0 wramp v sdoes wenman fo dwr 43 Cwyx ;0 pe ? [
myr Alow ‘ox 1oy in 1P ax owpm lwy (e lminges i eaer + 17 vty o Vit Y™
u U G : 4
- ieste Added very |arge prammar (1020 o .ctant walks READ 1cays a0 Yevpe®: i
Lipnore Mort rinde chimgs ir propze nton bo Py 13 0ays a3 o
LCENEZMA LGMLE Inraraawn 10 0y 330 ) )
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#include <Python. h>
#include "../combstructZ2json.h"

static PyObject *combstruct2json read file(PyObject *self,
PyObject *args)

{

/***************************************** Char *arg_fi'[_ename;

Adapted from:

https://dfm.io/posts/python-c-extensions/ /* Parse the input tuple */
>|<>|<>|<***>|<>|<>|<**>|<**>|<>|<>|<************************/ if (!PyArg_ParseTuple(args’ “S", &arg_filename)) {

PyErr SetString(Combstruct2JsonError,
/* Exception */ l\(:tl]i!l "Parsing filename for "read file' failed.");
static PyObject *Combstruct2]sonError; return NULL;
=R external )

/* Docstrings */ Ca"

static char module docstring[] =
"This module provides an interface " +
"for parsing combstruct grammars.";
static char read file docstring[] =
"Parse the combstruct grammar file " +
"and return JSON string.";

/* Available functions */
static PyObject *combstruct2json read file(
PyObject *self, PyObject *args);

/* Module specification */

static PyMethodDef module methods[] = {
{"read file", combstruct2json read file,
METH VARARGS, read file docstring},
{NULL, NULL, O, NULL}

b

/* Initialize the module */
void initcombstruct2json(void)
{

PyObject *m = Py InitModule3("combstruct2json",
module methods,
module docstring);

if (m == NULL)

return;

// Initializing our custom exception

Combstruct2JsonError = PyErr NewException(
"combstruct2json.error", NULL, NULL);

Py INCREF(Combstruct2JsonError);

PyModule AddObject(m, "error", Combstruct2JsonError);

\‘\\ﬁ‘. /* Call the external C function to parse the grammar. */
Grammar* root = readGrammar(arg filename);

/* Convert to JSON string. */
char *ret jsonstr = root->toJson(root);
if (ret jsonstr == NULL) {
free(root);
PyErr SetString(Combstruct2JsonError,
"Parsing grammar failed for unknown reasons.");
return NULL;
}

/* Build the Python output string. */
PyObject *py ret jsonstr = Py BuildValue("s", ret jsonstr);

/* Run "import json; json.loads(s)" to return dictionary. */

PyObject* myModuleString = PyString FromString((char*)"json");

PyObject* myModule = PyImport Import(myModuleString);

PyObject* myFunction = PyObject GetAttrString(myModule,
(char*)"loads");

PyObject* myArgs = PyTuple Pack(1l, py ret jsonstr);

PyObject* py ret json = PyObject CallObject(myFunction,

myArgs);

/* Clean up. */
free(root);
free(ret jsonstr);

Py DECREF(myModuleString);
Py DECREF (myModule);

Py DECREF(myFunction);

Py DECREF(myArgs);

/* Return output. */
return py ret json;
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e |s awebsite
e |s now also a dataset

"1": {
"id": 1,
"name": "Alcohols or Unlabelled Non Plane

Ternary Trees",

"description”: "Alcohols or unlabelled non

plane ternary Trees",

"{S = Union(Z,Prod(Z,Set (S,
card = 3))), Z = Atom}",

"specification":

"labeled": false,
n Symbolll : llsll ’
"terms": [

1, o, o, 1, O,
, 0, 8 0, O, 17,

14

1/

"references": |
"EIS A000598"




What is the point of making
an effort?

e \We have terrific results, which perhaps could have more
Impact, particular externally

e Results grounded in theory; users of the theory don’t

necessarily want (or are able) to understand anything
about it

e Case in point:

Unfortunately, that is subsumed by BN in expressiveness and in
performance, even though Boltzmann generators theoretically have the
best asymptotic complexity.



Summary

* Open-source has dramatically changed: From dominated (by Microsoft, etc.), to
dominating (phone OSes, Internet libraries, backend libraries and servers, etc.)

e reluctant_walks: a project for random generation of reluctant walks that
integrates well with Sage; GitHub repository is a template of one model for
sustainable package development in our community

e First set of integrated libraries and tools:
* combstruct2json: a project to unify grammar specification languages

e ecs-data: Encyclopedia of Combinatorial Structures in JSON+combstruct
format, to provide robust base dataset in the grammar specification format

e boltzoc: standard oracle for algebraic (tree) grammars
e Tools can be integrated in SAGE (eventual goal) or any other project

e Recommend a regular session software at every edition of AofA



And now...
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