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Agenda

e Spark Dataframe
e Spark SQL
e Hadoop metrics



Spark Dataframe

An abstraction, an immutable distributed collection of data like RDD
Data is organized into named columns, like a table in DB

Create from RDD, Hive table, or other data sources

Easy conversion with Pandas Dataframe



Spark Dataframe: read from csv file

# read data from csv inte Dataframe
df = spark.read.format("csv").option({"header", 'true').load("gs://big data_ ta/data/citibike stations.csv")

type(df)

pyspark.sgl.dataframe.DataFrame

df.show(1l)
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|station_id| name |short _name| latitude| longitude|region_id|rental_methods|capacity|eightd_has_key
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only showing top 1 row



Spark Dataframe: common operations

df .printSchema

|-- station_id: string (nullable = true)

|-- name: string (nullable = true)

|-- short_name: string (nullable = true)

|-- latitude: string (nullable = true)

|-- longitude: string (nullable = true)

|—— region_id: string (nullable true)

|—— rental_metheods: string (nullable = true)

|—— capacity: string (nullable = true)

|—— eightd_has_key dispenser: string (nullable = true)
|—— num_bikes_available: string (nullable = true)

|—— num_bikes _disabled: string (nullable = true)

|—— num_docks_available: string (nullable = true)

|—— num_docks_disabled: string (nullable = true)

|—— is_installed: string (nullable = true)

|—— is_renting: string (nullable = true)

|—— is_returning: string (nullable = true)

|-- eightd _has_available keys: string (nullable = true)
|—— last_reported: string (nullable = true)

df.count()

843



Spark Dataframe: common operations

df.columns

[ 'station id',
'name’ ,
‘short_name',
‘latitude’,
'longitude’,
'region_id’',
‘rental_methods',
‘capacity”,
'eightd_has_key dispenser’,
‘num bikes available®,
‘num_bikes_disabled’,
‘num_docks_available®,
‘num_docks_disabled’,
'is_installed',
'is_renting’,
‘is_returning',
'eightd has available keys',
‘last_reported’|



Spark Dataframe: common operations

df .describe().show()
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| summary | station_id]| name | short_name| latitude | longitude | reg
ien_id|rental methods | capacity|eightd_has_key_ dispenser|num_bikes available|num bikes_disabled|num_docks_av
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3926453 |0.05219454329774614 | null | null| null] null | null|
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Spark Dataframe: common operations

df.dEECIibe{'capacitﬂ')+show{}

| count| B43|
| mean|31.419928825622776 |
| stddev|12.052012437572532]
| min | 0|
|

df.select( ' 'station id').distinct().count()

843



Spark Dataframe: conversion with Pandas

# ronversion with Pandas
import pandas as pd

pandaDf = df.toPandas()

pandaDf.info

<class 'pandas.core.frame.DataFrame ">
RangeIndex: 843 entries, 0 to B42
Data columns (total 18 columns):

station_id 843 non-null object
name 843 non-=null object
short_name 843 non-null cbject
latitude 843 non-null object
longitude 843 non=null object
region_id 843 non-null cbject
rental methods 843 non-null object
capacity 843 non=null object
eightd has_key dispenser 843 non-null cbject
num_bikes available 843 non-null ocbject
num bikes disabled 843 non=null object
num_docks_available 843 non-null cbject
num_docks_disabled 843 non-null ocbject
is_installed 843 non=null object
is_renting 843 non-null cbject
is_returning 843 non-null cbject
eightd has available keys 843 non=-null object
last_reported 843 non-null object

dtypes: ocbject(l8}
memory usage: l1B.6+ KB



Work with Spark SQL

# Play with Spark SQL
# Register the DataFrame as a S50L temporary view
df .createOrReplaceTempView( "citibike")

sgqlDF = spark.sgl(
SELECT COUNT (DISTINCT station id)
FROM citibike

wany
sglDF.show()

L — -+
| count (DISTINCT station_id)|
A —— _—
[ 843
o +

# get data out of df
sqlDF.select( "count (DISTINCT station id)").collect()[0][ "count(DISTINCT station_id)"]

843



Hadoop metrics

HDFS Architecture
Metadata (Name, replicas, ...):
Metadat_a.ops"[ Namenode /home/foo/data, 3, ...
Block ops
Read Datanodes Datanodes
B B - - Replication = | -
O — y | locks
o \ J 1 4
' . N
Rack 1 Wiite Rack 2

https://hadoop.apache.org/docs/rl1.2.1/hdfs_design.html



Collecting HDFS metrics

» Collecting NameNode metrics via API
» Collecting DataNode metrics via API

» Collecting HDFS metrics via JIMX
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Collecting HDFS metrics

« NameNode HTTP API
The NameNode offers a summary of
health and performance metrics
through an easy-to-use web Ul. By
default, the Ul is accessible via port
50070, so point a web browser at:

http://<namenodehost>:50070

Overview

DalaNodes uanges™ (Wa Mty Man Voo

Mumtar of Under-Repicated Dokas
Nomder of Brochs Perdng Ovieton

Diock Deletion Start Time
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Collecting HDFS metrics

e DataNode HTTP API

A high-level overview of the health of

Datanode Information
your DataNodes is available in the

NameNode dashboard, under the

Datanodes tab el I L AT
(http://localhost:50070/dfshealth.html#tab
-datanode) G Sl A sm——
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Collecting MapReduce counters

MapReduce counters provide information on MapReduce task execution, like CPU time and
memory used. They are dumped to the console when invoking Hadoop jobs from the
command line, which is great for spot-checking as jobs run, but more detailed analysis
requires monitoring counters over time.

'hadaap

+ Application
aJob.

Overyiew
Counters

Configuration
LR NNInS

Recuce tasks

+ Tools

ApplicationMaster

Aampt Number

MapReduce Job job_1467735179049_0149

Job Name:
User Name:
Queve:
State:
Uberized:
Subemitted:
Started:
Finished:
Clapsed:
Diagnostics:
Average Map Time

Tue Jul 05 170851 UTC 2018

= e

»

Pglatin 020-meege pig
hadoop

oot hadoop

SUCCEEDED

taiso

Tuo X 05 17:08:49 UTC 2016
Tue Jui 05 170855 UTC 2016
Tue 24 05 170823 UTC 2016
2780

1080c

Start Time

Fafded

o

R188-81-100-101.9005

Boax
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Collecting MapReduce counters

sﬁ'hadgap MapReduce Job job_1467735179049_0149

+ Application
- Job Job Name: Pl ane (0Q0-merge pg
User Name:

Qeetvien Queve: :mm

Counters Siate:  SUCC!

Canfgaration Uberized: fase e

Map tasks

Reduce lasks Submitted:  Tue MU 05 17.0846 UTC 2016

a Started:  Tue 2 05 170055 UTC 2018
+ Tools Finished: Tue Ju 08 170623 UTC 2018

Elspsed: 27w

Olagnostics.
Average Map Time 10500

il
Anempt Numter St Teve
1 Tue Ad 05 170851 UTC 2016 1805110020180
Task Type Totsd

Mag 4 4
Beduce o 0
Anpert Type fadec Kivec

)] 0

Heduces C Q

-

LOGeed I 3 aven

Job Overview

Noce Logs

Successhi
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Collecting Hadoop YARN metrics

Scroen Shot 2021-10-06 at 10.20.08 PM

By default, YARN exposes all of its
metrics on port 8088, via the jmx
endpoint. Hitting this AP| endpoint on
your ResourceManager gives you all of

the metrics from part two of this series,
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Third-party tools

* Apache Ambari

» Cloudera Manager
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References

e https://spark.apache.org/docs/latest/sqgl-getting-started.html

e https://www.analyticsvidhya.com/blog/2016/10/spark-dataframe-and-
operations/
https://spark.apache.org/docs/latest/ml-quide.html
https://towardsdatascience.com/machine-learning-with-pyspark-and-millib-
solving-a-binary-classification-problem-96396065d2aa

e https://www.datadoghg.com/blog/collecting-hadoop-metrics/#namenode-and-
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e https://hadoop.apache.org/docs/r2.7.2/hadoop-project-dist/hadoop-
common/Metrics.html
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Third-party tools

 Apache Ambari
ambari-server setup

service ambari-server start

point your browser to
<AmbariHost>:8080 and login
with the default user admin and

password admin

& Ciusters

il Views

& User + Group Management

Welcome to Apache Ambari

Provision 8 CLater, manane who Can 800 The Cluster, and CusIOMRE views for Ambas users

Create a Cluster

Ute the Inatall Wizand 10 select 3arvices and configure your Chuster

Launch inatad Wirard

Manage Users + Groups

Nan the usen and groups ™hat can access Arban
age

2

Deploy Views
Create view nstances anc grart pormssons
aee
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Third-party tools

 Apache Ambari

Select “Launch Install Wizard”,
the series of screens that follow,
you will be prompted for hosts to
be monitored and credentials to
connect to each host in your
cluster, then you’ll be prompted to
configure application-specific

settings.

Karings
Matric Actiors -

HOFS Disk Usage
D

CPU Usage

T

ki

Pamehods Uptims

2.9 hr

ResourcoMansger

N

2%

Supervisors Live

0/1

Last 1 Pl =

Datahioded Live

11

Cluster Load

LLLI

e --u-'“.-u\ -’I"w-l"-l

HBaso Master Heap

RasourceManager
Upsiena

3.4 hr

Flums Live

1/1

HDFS Links:

Hamsshods
Becendary Marmhiode
1 Dutabicden

[T

Hemoebode Heap
D

Hikase Linky

Mo Aot Masier
8 ilesgicniervara

Nodehansgers Live

1/1

Hillasa Awe Load

YARN Memory

Netwark Usage

M

HamaMods CPU WD

0.0%

HOase Masier Liptme

YARMN Links

Posc-acehanager
1 hedianagens

Mg =
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Third-party tools

* Cloudera Manager

service cloudera-scm-server start
point your browser to <ClouderaHost>:7180 and login with the default user admin and

password admin.

Bosten AN eath aent  Configuranon + AR ecent Comwnds

Chaster 1 . Charts

Coutner CPU Chater Dot © Chone Wt © oo
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Hadoop metrics: take wordcount as an example

aa.txt

bb.txt

CC.txt

this is data and
intelligence

hello everyone

welcome

Sort by alphabet, count
the number of
occurrences of each
word in the three files.
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This is data and intelligence

Hello everyone

welcome

and 1
data 1
everyone 1
hello 1
intelligence 1
is 1
this 1

welcome 1
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Hadoop metrics:

® Files -

Activities

*»
=

E
58
PAT

)

EE

A

BiDdS¢ORMPOO

-

<

Recent
Home
Desktop
Documents
Downloads
Music
Pictures
Videos

Trash

Other Locations

take wordcount as an example

Wed 05:10 LA s =

loop reduce sources

hadoop- hadoop- hadoop- hadoop- hadoop-
mapreduce mapreduce mapreduce mapreduce mapreduce
-client-ap... -client-ap... -~lientco... -~<lientco... ~<lientco...

. \ Q Open With OpenJDK Ja

“ OpenWith Other Application

hadoop-
mapreduce
-client-co...

hadoop-
mapreduce
~client-jo... send to
v y Proper
hadoop- hadoop-
mapreduce mapreduce
-client- -examples-
shuffle- 3.3.1-test-
3.3.1test- sources.jar

sources.jar

“"hadoop-mapreduce-examples-3.3.1-sources.jar” selected (703.8kB) 25




Hadoop metrics: take wordcount as an example

Activities & Files ~ Wed 23:59 . 8] -
hadoop examples Q = =

Recent

LU W - B 2> >

dancing pi terasort Aggregate Aggregate
Desktop WordCount WordHisto
Java gram.java
Documents

A

=

: Downloads > > > > >
B

P'é '

Music BaileyBorw DBCountPa ExampleDri Grep.java Join.java
einPlouffe. geView. ver.java
Pictures java Jjava

Videos 7 / 7 7 j

Trash

MultiFilew package. QuasiMont RandomTex RandomWr
ordCount. html eCarlo.java twriter. iter.java
Other Locations java java

> =2 - > >

Secondarys Sort.java wmu\b wordMean. WordMedi
ort.java e B0 java an.java

’

WwordStand
ardDeviatio
n.java "WordCount.java” selected (3.3 kB)




Hadoop metrics: take wordcount as an example

The parameters after wordcount is input files except last one.
The last one “newwordcount” is output folder.

[root@master ~]# hadoop jar /usr/local/hadoop-2.6.5/share/hadoop/mapreduce/hadoop-mapreduce
examples 6.5.jar wordcount /usr/root/txtdir/aa.txt /usr/root/txtdir/bb.txt /usr/root/txt
dir/cc.txt /usr/root/txtdir/newwordcount
21/09/28 21:12:47 WARN util.NativeCodeloader: Unable to load native-hadoop library for your
builtin-java classes where applicable
) INFO client.RMProxy: Connecting to ResourceManager at master/192.168.65.1

INFO input.FilelnputFormat: Total input paths to process
INFO mapreduce.JobSubmitter: number of splits:3
INFO mapreduce.JobSubmitter: Submitting tokens for job: job 1622207013860

"¢

INFO impl.YarnClientImpl: Submitted application application 1622207613860

21/09/28 21:12:58 INFO mapreduce. : The url to track the job: http://master:8088/proxy/ap
plicatior 2207613800 0001/

21/09/28 21: : INFO mapreduce.Job: Running job: ob 222076138600 0001

21/09/28 21:13:23 INFO mapreduce.Job: Job job_ 07013800 0001 running in uber mode

se

21/089/2

INFO mapreduce.Job: map 0% reduce

21/09/28 21: ? INFO mapreduce.lob: map 33% reduce
INFO mapreduce.Job: map 67% reduce




Hadoop metrics: take wordcount as an example

% 6 v @ @

All Applications

* Cluster

About

Nodes

Applications
NEW

A

ACCEPTED
RUNNING
EINISHED

FAILED
KILLED

Scheduler

» Tools

NEW SAVING
SUBMITTED

Cluster Metrics

Apps Apps Apps Apps Containers Memory Memory Memory VCores VCores VCores  Active
Submitted Pending Running Completed Running Used Total  Reserved Used Total Reserved Node
1 0 0 ] 0 0B 4GB 0B 0 2 0 2

Show 20 v entries

Application

D = Use'r Name Queue ¢ Stavtfimg finishhnu? State. & FinalSt:
- Type v v
application 1622207013800 0001 root word MAPREDUCE default Tue 28 Sep Tue 28 Sep FINISHED SUCCE!
M count 2021 2021
13:12:57 13:14:09
GMT GMT

Showing 1 to 1 of 1 entries
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Hadoop metrics: take wordcount as an example

File: /usr/root/txtdir/newwordcount/part-r-00000

Goto : | /usr/root/txtdir/newwordcot | go

Go back to dir listing

Advanced view/download options
and 1

data 1

everyone 1

hello 1

intelligence 1

is 1

this 1

wellcome 1 I
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