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Big Data - Why?

* Astronomical catalogues:
- Tycho2 (~2.5 million sources) ~ 600 MB
— Hipparcos (~120 thousand sources) ~ 100 MB

- GAIA

* DR1 (~1.2 billion sources) ~1 TB
DR2 (>1.5 billion sources) ~2 TB
DR3 ~10TB

Final release, ~100 TB
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Big Data - How?

 MapReduce

 Commodity hardware
* Brings code to data

* Hardware dependent

e Data not distributed
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GDAF - Environment

* 6 Nodes
— 96 Cores (2 x 8 Intel Xeon 2,6 GHz each)
- 4 TFLOPs
- 384 GB RAM (8 x 8 GB DDR4 each)
- 72TB disk (12 x 1 TB HD, SATA 6 Gb/s each)
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GDAF - Architecture

Hadoop distribution from CIOUdera

Spark Shell (scala, : :

nterface > pytﬁnn()sca | Ieppelin Notebook RStudio S5H

Services > Spark services & libraries Adv. Features

Non-Spark app

Brocass

T Spark care Spark

Resource  » YARN (high & low queue)

manager

Data > Data Lake. HDFS Hadoop
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GDAF - HDFS Data

* TGAS, GDR1 and GDR2 in HDFS
- Access through hadoop commands

e Formats
- ASCII (Coma-Separated Value)
 Header and data in different files
 Well known and user readable

 Slow

- Parquet
 Column-based
 ~5 times faster than ASCI|

 Efficient for simple data schema
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GDAF - Spark — Key Concepts

* User cannot load data into memory! Lazy
loading

* RDDs and dataframes
- Middle steps data “in-memory”

» Offers interactivity through shells (python,
scala)
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GDAF - Spark Libraries (l)

Spark MLIlib J§ GraphX

Streamingl (machine | (graph)

learning)

Apache Spark

* K-Means

e Gaussian Mixture

S UNIVERSITAT: ¢;|CCUB? ““““““““ I E E c 29/05/18, Universitat de 8

i BARCELONA | e cincios del osms Barcelona, GDAF, Sergio Soria




GDAF - Spark Libraries (ll)

 DBScan (scala)
- Integrated and tested for few dimensions

* HMAC (scala)
- Integrated and intial testing

* Cassandra (scala)
- Integrated and tested

e For future
- SOM
- MultiNest
- SparkR
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GDAF - Non-Spark Libraries

Scikit
Numpy
Matplotlib
AstroABC

iNOT FOR DISTRIBUTED
COMPUTING!
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GDAF - Ul

2 execution

queues
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GDAF - Zeppelin (l)

* Intepreters

- Scala, SQL, pyspark, bash, cassandra, R, python,
etc.

 Built-in visualization tool

* Multi user support

e Security management and authentication
Integrated

e | ast stabel version 0.7.3
- Waiting for 0.8.0
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GDAF - Zeppelin (i)

Load Data >
spyspark

gdr2 = spark.read.parquet("/archive/parquet/gaia/gdr2/gaiaSource")
gdr2.registerTempTable("gdr2")

Built-in plotting >

%spark

val selection = sqlContext.sql("select count(source id), round(phot g mean mag,2) as gmag from gdr2 group by gmag")
Z.show(selection)

@ (gmag, count(source_...
6.38M
6.00M

5.00M
4.00M
3.00M
2.00M

1.00M

1.71 5 10 15 20 23.43

& |CCUB?1‘5\‘*¢’@*‘I E E c ] 29/05/18, Universitat de 13

Institut de Ciéncies del Cosmos Barcelona, GDAF, Sergio Soria

UNIVERSITAT e
i+ BARCELONA




GDAF - Zeppelin (lil)

ob

Zeppelin Notebook ~
06-DBScan ©|:@s ax/e

val clusterlds = model.points.tilter{_.clusterld > )
.map(_.clusterId)
Ldistinct()
.collect()

resd4l: Long = 2
clusterIds: Array[Int] = Array(186801, 182082)

¥pyspark
import matplotlib.pyplot as plt

data = sc.textFile("/tmp/doscan-output/cutputl”)
parsedDats = data.map(lambda line: [float(x) for x in line.spliz{',')1)

colors = ['go’,'be’,'yo', 'm0’ yo', ko', ro']
clusterlds = [180921, 180002]
for i in range (@,2):
clusterld = clusterIds[i]
cluster = parsedData.filter(lambda point: point[2] == clusterld)
% = cluster.map{lambda point: point[8]).collect()
vy = cluster.map{lambda point: point[1]).collect()
plt.plot(x,y,colors[i])

lotlib.lines.Line2D object
it1ib.lines.Lline2D object

t Bx7fa758127Fdax]
t @x7fa75a4b3b9@>]
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Load coordinates and densities F >
¥pyspark
srgc = tmp/plots/HeatMap/*"
points = sglContext.read.parguet(src)
¥ = points.select("alpha").collect()
v = points.select({"delta").collect()
z = points.select("s "y.collect()
Plot heatmap F >

¥pyspark
from gais.dpac.cu%.gdaf import HeatMap

hm = HeatMap()
hm. plotHeatMap(x,v,z)
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GDAF - Virtual Machine

* Ready for VirtualBox

* 16 GB dynamically allocated disk
space

* 4 GB RAM

e 2 CPUs
* Only TGAS
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Don’t hesitate, use it!

Astronomy & Astrophysics manuscript no. aanda ©ESO 2018
May 25, 2018

BGM FASt: Besancon Galaxy Model for Big Data
Inferring the IMF, the Solar Neighbourhood population density and its SFH

R.Mor', A.C. Robin?, F. Figueras', and T. Antoja'

Dept. Fisica Quéantica i Astrofisica, Institut de Ciéncies del Cosmos, Universitat de Barcelona (IEEC-UB), Marti Franques 1,
E08028 Barcelona, Spain. e-mail: rmor@fga.ub.edu
2 Institut Utinam, CNRS UMR6213, Université de Bourgogne Franche-Comté, OSU THETA , Observatoire de Besancon, BP 1615,

25010 Besancon Cedex, France

* Open Clusters using DBSCAN
e Source distances
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Future

* Platform ready
* EXpecting more use cases

- New DM libraries
- APl requirements

* Preparing for DR3
- Don’t wait until last time

e User local tests
- Virtual Machine

- VirtualEnv
17
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Questions
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