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Table 1

Average and relative run time (Seconds).

Why the GRID

Mac Windows
Language Version/Compiler Time Rel. Time Version/Compiler Time Rel. Time
Chp GCC-49.0 0.73 1.00 Visual Cp p 2010 0.76 1.00
Intel Cb p 14.03 1.00 1.38 Intel Cp p 14.0.2 0.90 119
Clang 51 1.00 1.38 GCCG-482 1.73 2.29
Fortran GCC-49.0 0.76 1.05 GCG-4.81 173 2.29
Intel Fortran 14.0.3 0.95 1.30 Intel Fortran 14.0.2 0.81 1.07
Java JDK8u5 1.95 2.69 JDK8u5 159 210
Julia 03.7 191 2.62 037 1.80 2.37
Matlab 2014a 7.91 10.88 2014a 6.74 8.92
Python Pypy 2.21 31.90 43.86 Pypy 2.2.1 3414 4516
CPython 2.7.6 195.87 269.31 CPython 2.7.4 117.40 155.31
| R 311, compiled 204.34 280.90 311, compiled 18416 243.63
311, script 34555 47510 311 script 37140 491.33
Mathematica 9.0, base 588.57 809.22 9.0, base 473.34 626.19
Matlab, Mex 2014a 119 1.64 2014a 0.98 1.29
Rcpp 311 2.66 3.66 311 4.09 5.41
Python Numba 013 118 1.62 Numba 013 119 157
Cython 1.03 1.41 Cython 1.88 2.49
Mathematica 9.0, idiomatic 1.67 2.29 9.0, idiomatic 222 2.93

Boragan Aruoba and Fernandez-Villaverde 2015

J of Economic Dynamics & Control
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Access to the GRID

1) DATA mining

calcoladistanza <- function( ID, X, Y, Time ) H{

if ( !'( length(ID) == length(X) & length(X) == length(Y) & length(Y) == length(Time) ) )
stop ("Le variabili di input non hanno la stessa lunghezza.")

ID <- as.factor (ID)

Time <—- as.factor (Time)

dist <- array( dim = c( length(levels(ID)), length(levels(ID)), length(levels(Time)) ) )

dimnames (dist) <- list( levels (ID), levels(ID), levels(Time) )

for (t in 1l:dim(dist) [3])

for (j in l1l:dim(dist) [2])
for (1 in l1:dim(dist) [1])
if (j<i) dist[i,]j,t] <= sgrt( (X[dim(dist) [3]*(i-1)+t]-X[dim(dist) [3]1*(J-1)+t])"2 +

(Y[dim(dist) [3]1*(1i-1)+t]-Y[dim(dist) [3]*(J-1)+t])"2 )

## output
dist
}

2) Dynamic agent-based model of interactions

groupOptions <-sienaAlgorithmCreate (useStdInits=FALSE,
dolby=FALSE,n3=4000, cond=FALSE, firstg=0.01,projname="'T-NO', seed=1234567)

groupResults <- sienalO7 (groupOptions,data=groupData,effects=timeheterogenousmodel,
batch=TRUE, verbose=FALSE, useCluster=TRUE, initC=TRUE, nbrNodes=8, returnDeps=TRUE)
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Access to the GRID

setwd (" /opt/sbg/grand-est/ui9_data2/cpasquar/T-NO")
Jérome Pansanel

Parallel computing
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2) Dynamic agent-based model of interactions

groupOptions <- 81enaAlgor1tthreate(useStdInlts FALSE
dolby FALSE n3 4000 CO.A,-J —TONT OTa il S A N1 cmaAaA L mamvma~A— T T AT/ |l N~~~ A1 DDAE LTI

groupResults <- sienaOl About 300 hours running usmodel,

batch=TRUE, verbose=FALSE, useCluster=TRUE, initC=TRUE, nbrNodes=8, returnDeps=TRUE)
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Why the GRID

1) DATA mining

e

e 10 spatial positions for each fly per second =1 728 000
e 12 flies

* ;
e 4 hours video tracking 62 videos
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1) DATA mining

1) Spatial constrain:
Proximity (d) < 1.1 average body lengths (b)

11) Temporal constrain:
Contact duration at least 0.5 s

111) Speed rules:
The 1nitiator was the faster fly over the 0.5 s
that preceded each interaction
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Why the GRID

2) Dynamic agent-based model (RSiena software)
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Testing dynamic effects
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T
Temporal Dynamic

1) Density used as covarilate

D= links

° N(N-1) ®
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- [
t o ® >0 t,
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The realized number of links divided by the number of
maximum possible links 1n the network
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Temporal Dynamic

2) Reciprocity
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Temporal Dynamic

3) covariate interactions received (Alter)
@ @ v
t ° - Q/\:L.to+1
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It expresses which class of actors receives more
interactions




T
Temporal Dynamic

4) covarilate 1interactions started (Ego)

It expresses which class of actors starts more interactions
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2) Reciprocity
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Received Started
alter ego
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Sum - up

Reciprocity

Delta Interactions
received

Delta Interactions
started

Increase

Naive more
than Demo

Naive more
than Demo

Decrease

Naive more
than Demo

Naive more
than Demo

e Reciprocity decrease probably brings to less

clustered networks

e Reduced variance between Demo and Nailve
implies an 1ncrease 1n the homogeneity of

behaviours
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Today with the GRID

Jérome Pansanel

nat=NULL Parallel computing
i 100 simulations

for (Nflowers in c(5,10,100,500))
{

Seg<-function (meanAct,Ps)

{
vec<-rzipois (10, lambda = meanAct,Ps) . .
vec<- (round ( (vec/length (which (vec>0))))) few hours per Slmulatlon
vec [which (vec=="NaN") ]<-0
vec<—-as.numeric (vec)

vec2=NULL
if (Nflowers==5)
{

vec2=c (sum(vec[l1l:2]),sum(vec[3:4]),sum(vec[5:6]),sum(vec[7:8]),sum(vec[9:10]))
vec=vec?2

}

if (Nflowers>=100)
vec=sample (c (vec,rep(0,Nflowers-10)))

return (vec)

}

for (Nind in c¢(5:10,20,50))

{
for (proba_Spec in seqg(0,0.9,0.1))
{

for (simulations in 1:Nsimul)

{
for (N_specialist in 0:Nind)
{
N_generalist<-Nind-N_specialist
if (N_specialist>0 & N_generalist>0)
L
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