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La IA no 
genera la 
FELICIDAD, 
pero se le 
aproxima 
tanto...Grado en ingeniería de 

datos e IA
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DATA DECAYS!
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Manufacturing Intelligent Ops

Examples

Threat Detection

Real-time Offer

Distributed Ops

What does “real-time” mean to you?
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Cloudera AI Workbench
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AI Workbench

Inference 
Service

SECURITY  |  GOVERNANCE  |  LINEAGE  |  MANAGEMENT  |  AUTOMATION

Data 
Center

END-TO-END COMPLETE LIFECYCLE 
Manage and secure the data lifecycle in any cloud or datacenter
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Project Creation
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Managing Collaborators
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Project Settings
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AMPs
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Create a session

File 
navigator

Workbench
SSH Console Code 

Snippets

Shell
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Workbench: starting with a code snippet
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Jupyter and spark: starting with a code snippet
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Copy your own data & analyze it
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Spark
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Apache Spark
Unified analytics engine for large-scale data processing

•Accept multiple 
language

•Open source

•Meant for large scale 
processing
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Spark architecture
For a single process
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Spark architecture
Application flow



©2025 Cloudera, Inc. All Rights Reserved.

Spark architecture
DAG

Spark works following a graph, this graph is called DAG which stands for Directed Acyclic Graph.

Every process we run is divided into smaller tasks, some may have a dependency with previous 
ones and others may be executed in parallel.

This tasks are run by executors.
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Spark architecture
DAG
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Spark Best Practices
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Remove unwanted actions

● Common practice to add actions 
such as count(), collects() ,takes(), 
take for testing/debugging 
purposes 
○ Results in redundant 

re-computations(w/o 
cache/checkpoints)

○ Increases the execution time 

● Recommendation(s):
○ Remove them, if not needed 
○ Alternatively look at using: 

■ Caching

■ Checkpointing

■ External writes followed by reads
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Broadcast-Hash for large-small table join

SQL tab in web UI shows SQLMetrics per physical operator in a structured query 
physical plan.

https://jaceklaskowski.gitbooks.io/mastering-spark-sql/spark-webui.adoc
https://jaceklaskowski.gitbooks.io/mastering-spark-sql/spark-sql-SQLMetric.html
https://jaceklaskowski.gitbooks.io/mastering-spark-sql/spark-sql-SparkPlan.html
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● Large objects  
○ result in Spark spilling data to disk more often
○ reduces the number of deserialized records Spark can cache
○ result in greater disk and network I/O 

● Recommendations: 
○ selecting only needed data/cols (example in next slide)

Reduce the size of data structure
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Projected & 
exchanged 
unnecessary 
fields such as  
fp_tokens, 
raw_fingerprints, 
idf_fingerprints ..

Selecting only the required column 
can reduce the data row size, thus 

reducing the network overhead 
associated with shuffle
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● There are options…
○ MEMORY_ONLY (default) – memory deserialized

○ MEMORY_AND_DISK – store data to disk that 
doesn’t fit in memory

○ MEMORY_ONLY_SER – memory serialized

○ MEMORY_AND_DISK_SER

○ DISK_ONLY – only store to disk

○ *_2 – replicate each partition to two nodes (faster 
recovery from faults)

● Spark also automatically persists some 
intermediate data in shuffle operations, even 
without users calling persist. This is done to 
avoid recomputing the entire input if a node 
fails during the shuffle. 

● Least Recently Used RDDs are removed from 
cache

Make the best of data caching

Recommendations: 
● Persist on the resulting RDD if they 

plan to reuse it.
● Due to max container size limitation, 

use “DISK_ONLY” storage level to 
allow more memory for execution 
○ df.persist(pyspark.StorageLevel.DIS

K_ONLY)
● Unpersist using 

○ rdd.unpersist() 
○ or   spark.catalog.clearCache()
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Some executions run at element level, and 
can add a huge overhead that can be 
avoided (e.g: opening a database 
connection)

Learn to use forEachPartition()

Sometimes you can work at partition level.
This allows  you to run operations just once 
per partition

df = spark.read[...]

def func(itr):

# Heavy work like opening a DB connection

    for person in itr:

        #Whatever you want to do for each  
element

df.foreachPartition(func)
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● 10× faster read performance
● 11× faster execution performance 
● Reduced storage space 
● Minimize disk & network I/O
● Reduced spark filter pushdown
● facilitate compression
● Reduce shuffle failure, in some cases 

Use storage formats as Parquet/ORC
And choose a compression
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● Optimized logical and physical query plan 
using catalyst

● Reduced Garbage collection overhead
● Higher space and speed efficiency

○ Compacted column memory format

● Uses tungsten encoders:
○ Efficient serde of JVM objects

○ Compact bytecode

○ Execute at Superior speed

Recommendation:

● If you are a Python user, use DataFrames 
and resort back to RDDs if you need more 
control.

Use Dataframe or Dataset over RDDs
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● There’s only one driver
● Several operations send data back to the driver 

○ Collect 
○ Reduce 
○ Accumulators 

● Avoid sending large datasets 
○ Don’t collect on large datasets(use take) 

■ toPandas is essentially collect

■ Use Pandas on spark!!! → https://spark.apache.org/pandas-on-spark/

○ Don’t reduce on large data structures(use TreeReduce) 
○ Accumulators meant for small counters, not large data structures

Respect your driver
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● Be careful choosing your resources
● IOPs per executor can make useful too much cores. 

○ Performance limit max # of cores per executor to 5 (it may change for SSD or other scenarios)
● Understand the core to memory ratio

○ Rule-of-thumb: 1 core : minimum of 4GB  of memory 
○ For memory-bound apps, experiment to find optimal memory settings

● Configs: 

Use right-sized executors in terms of cores

from pyspark import SparkContext
SparkContext.setSystemProperty('spark.executor.cores', '2')
SparkContext.setSystemProperty('spark.executor.memory', '4g')
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Challenges
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1− Predicción de la demanda

Ayuda a predecir cuándo y dónde se necesitan taxis, lo que reduce el tiempo de 
inactividad.

Sed creativos:
● Combinar con datos meteorológicos (temperatura, precipitaciones, nieve, 

viento)
● Vincular los puntos de parada de taxis con los datos de ubicación de los 

restaurante, hospitales, centros educativos… 
● Combinar frecuencia de viajes con interacciones de redes sociales, 

especialmente si usan geolocalización (Twitter/X, Linkedin… Tinder!)
● Correlación de datos de reservas en restaurantes con frecuencia de viajes

¿Qué está de moda en New York?



©2025 Cloudera, Inc. All Rights Reserved.

Análisis dinámico de precios e ingresos

Analizar los registros de viajes para optimizar las estrategias de precios en 
diferentes zonas de la ciudad, convirtiendo los precios en problemas de 
clasificación basados   en la demanda

Esto es algo que ya hacen las plataformas como Uber y Cabify.

¿Se os ocurre cómo fomentar el transporte público en condiciones de mala 
calidad del aire influenciando en los precios?
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Predicción del comportamiento de propinas de los 
pasajeros

Los modelos normalmente evalúan factores como la distancia del viaje, la duración 
y los recargos por congestión para predecir, e incluso aumentar, los montos de las 
propinas.

¿Qué más datos podrías trabajar para predecir esto?
¿Se te ocurre alguna manera de influenciar en las propinas?
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Información demográfica y de comportamiento de 
los pasajeros

Análisis de los datos teniendo en cuenta por ejemplo número de pasajeros, zonas, 
las propinas dadas para poder mapear las zonas geográficas con poder 
adquisitivo de la zona.

Puedes mezclar estos datos con precios de alquileres, restaurantes bien valorados 
y precios medios de la zona.

Las investigaciones muestran que un aumento de una desviación estándar en la 
cantidad de taxis que llegan a la zona en zonas específicas es un fuerte predictor 
de un aumento en los alquileres residenciales al año siguiente.

¿Dónde invertiríais en un piso en Nueva York?
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Rutas de respuesta a emergencias

Usa los datos de los viajes de los taxis, origen, destino y tiempos medios para 
buscar rutas alternativas.

Con la información que tienes, y asumiendo que los taxistas siempre toman la ruta 
más corta ¿podríais buscar alternativas para los servicios de emergencia en 
periodos de congestión?
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Madre mía, ¡Cuanto trabajo!
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Gracias


