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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 ~10 TB
● ....
● Final release, ~100 TB



29/05/18, Universitat de 
Barcelona, GDAF, Sergio Soria

Big Data – How?

● HPC
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● Commodity hardware 
● Brings code to data
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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)
– 72 TB disk (12 x 1 TB HD, SATA 6 Gb/s each)
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GDAF - Architecture

Hadoop distribution from

Hadoop

Spark
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GDAF – HDFS Data

● TGAS, GDR1 and GDR2 in HDFS
– Access through hadoop commands

● Formats
– ASCII (Coma-Separated Value)

● Header and data in different files
● Well known and user readable
● Slow

– Parquet
● Column-based
● ~5 times faster than ASCII
● 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 (I)

● K-Means
● Gaussian Mixture
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GDAF – Spark Libraries (II)

● DBScan (scala)
– Integrated and tested for few dimensions

● HMAC (scala)
– Integrated and intial testing

● Cassandra (scala)
– Integrated and tested

● For future
– SOM
– MultiNest
– SparkR
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GDAF – Non-Spark Libraries

● Scikit
● Numpy
● Matplotlib
● AstroABC

¡NOT FOR DISTRIBUTED 
COMPUTING!
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GDAF – UI

spark-
shell

Spark
HDFS

Zeppelin

pyspark

spark-
submit

SSH

WEB

2 execution 
queues
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GDAF – Zeppelin (I)

● Intepreters
– Scala, SQL, pyspark, bash, cassandra, R, python, 

etc.

● Built-in visualization tool
● Multi user support
● Security management and authentication 

integrated
● Last stabel version 0.7.3

– Waiting for 0.8.0
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GDAF – Zeppelin (II)
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GDAF – Zeppelin (III)
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GDAF – Virtual Machine

● Ready for VirtualBox
● 16 GB dynamically allocated disk 

space
● 4 GB RAM
● 2 CPUs
● Only TGAS
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Don’t hesitate, use it!

● Open Clusters using DBSCAN
● Source distances
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Future

● Platform ready
● Expecting more use cases

– New DM libraries
– API requirements

● Preparing for DR3
– Don’t wait until last time

● User local tests
– Virtual Machine
– VirtualEnv
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Questions
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