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Introduction

• Researchers in HEP enjoy privileged bibliographic access
thanks to arXiv & SPIRES.

• But: Indexing only by ‘traditional’ metrics: author, title,
year of publication, etc.

• Interesting for loop calculators: find all papers which
refer to graph X, where X is specified in some
graph-theoretical way.

• Ideally: store also available results.

• This new database is now available:

loopedia.org
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Graph-Theory Inputs

The Topology can be entered as

• an Edge List, e.g. (e,0) (0,1) (0,1) (e,1)

• an Nickel Index, e.g. e11|e|

E1

E2

P1

P2

Edge List has some latitude, can also put e.g.

• x a a b a b b y

• Topology[2][

Propagator[Incoming][Vertex[1][1], Vertex[3][3]],

Propagator[Outgoing][Vertex[1][2], Vertex[3][4]],

Propagator[Loop[1]][Vertex[3][3], Vertex[3][4]],

Propagator[Loop[1]][Vertex[3][3], Vertex[3][4]] ]
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Graph-Theory Inputs

The Configuration is appended to the topology as

• an Extended Edge List, e.g.
(e,0|n) (0,1|1) (0,1|1) (e,1|n)

• a Colored Nickel Index, e.g. e11|e|:n11|n| E1

E2

P1

P2

• z = any mass scale (including zero),

• n = non-zero mass scale,

• 0 = zero,

• 1...9 a...y = definite non-zero mass scale.

All graph-theory objects are handled by the GraphState
library arXiv:1409.8227 (with some minor tweaks).

Graphs are drawn with the ‘neato’ component of graphviz.
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Start Page
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Graph Browser

T. Hahn, Loopedia – A Database for Loop Integrals – p.7



Configuration Editor
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Redraw an ‘Ugly’ Graph
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Record Viewer
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New Record Form
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Multiple Upload
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Multiple Submit
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Database Setup

Database realized as

• an index.cgi bash script in a CGI environment

• that uses the Unix filesystem as database (like iTunes),

• indexed by the mlocate utility.

Internal tools used:

• unescape.c, formdecode.c – parsing CGI input

• token.c, djb2hash.c, recfind.c – token generation, hashing, finding

• loopedia.py – interfacing with GraphState

External tools used:

• GraphState [mod] (https://pypi.python.org/pypi/GraphState)

• mlocate [mod] (https://github.com/msekletar/mlocate)

• graphviz (http://graphviz.org)
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Database Structure

Nickel N1

CNickel N1:C1 CNickel N1:C2 CNickel N1:...

Nickel N2 Nickel ...

db

public private deleted

Record 1 Record 2 Record ...

Full DB path: db/L/ℓ/p/Nickel/s/Config/Visibility/Record
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Summary

Loopedia is a new database for loop integrals

• indexed by graph-theoretical properties,

• can hold bibliographic but also other information,
e.g. results in some machine-readable format,

• slim CGI design, Unix filesystem doubles as database,

• filling database task for researchers,

• still pretty much work in progress.

Please try it out and give us feedback!
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Part II: MathLink
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MathLink programming

MathLink is Mathematica’s API to interface with C and C++.
J/Link offers similar functionality for Java. (There’s more.)

A MathLink program consists of three parts:

a) Declaration Section

:Begin:

:Function: a0

:Pattern: A0[m_, opt___Rule]

:Arguments: {N[m], N[Delta /. {opt} /. Options[A0]],

N[Mudim /. {opt} /. Options[A0]]}

:ArgumentTypes: {Real, Real, Real}

:ReturnType: Real

:End:

:Evaluate: Options[A0] = {Delta -> 0, Mudim -> 1}
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MathLink programming

b) C code implementing the exported functions

#include "mathlink.h"

static double a0(const double m,

const double delta, const double mudim) {

return m*(1 - log(m/mudim) + delta);

}
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MathLink programming

c) Boilerplate main function

int main(int argc, char **argv) {

return MLMain(argc, argv);

}

Compile with mcc instead of cc.
Load in Mathematica with Install["program"].

For even more details see arXiv:1107.4379.
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Recent Problems

arXiv:1107.4379 gives details on how to set up thread to listen
on stdout and send output back to Mathematica.

No error/warning messages reported on Cygwin + gfortran.

Careful analysis:

• Mathematica closes stdin, stdout, stderr before launching
MathLink executable.

• libgfortran startup considers closed descriptors useless
and refuses to allocate workable Fortran units 5, 6, 0.

• Workarounds using e.g. FIFO pipes not desirable/
straightforward (Windows FIFO API not fully POSIX).
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Solution

• First Try: open stdout, then exec self:

stdoutorig = dup(1);

if( stdoutorig == -1 && getenv("LTRESPAWN") == NULL ) {

openstdout();

putenv("LTRESPAWN=1");

execv(argv[0], argv);

exit(1);

}

Downside: Spurious terminal window opens (why?).

• ‘Squeeze in’ before libgfortran constructor runs:

static void __attribute__((constructor(4711)))

make_sure_stdout_is_open() {

if( fcntl(1, F_GETFD) == -1 ) openstdout();

}
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Summary

• MathLink is Wolfram Research’s API for interfacing
Mathematica to C/C++ (and everything that links to
C/C++).

• Generally straightforward but many caveats beyond
pure C/C++ (mixed languages, Cygwin).

• Copy-&-paste “Cookbook recipes” for most issues.
Standard Unix build on Linux, MacOS, Windows.

• Details in arXiv:1107.4379.

• But: API very stable over time, statically linked
executables work ‘forever’.

• Recently solved two issues with Cygwin + gfortran.
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