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Tech spooks who found bin Laden help BP find oil

ecretive dat: mountains of data to provide ~ Aberdeen. At the time, r-v' y . - B | ‘Hey, thesearetheguyswho  whichis worth an estimated
SeC I\L tve dd'.:d 2 intelligence for planning Palantir’s only product was > ¢ - found bin Laden’” $40bn and rumoured to be
outfit Palantir is attacks, co-ordinating Gotham, a software platform - i 35 & - The early results were eyeing a stock market float
h(‘]plﬂ“ squeeze disaster relief and finding that specialised in collating - * % % promising, McKay said: next year, is, perhaps, the
“bad guys”. online and offline dataintoa }5 | | “If something grass-roots most controversial tech
more f[ Oom [hQ The most famous case of usable form. It was adept at A happens in Aberdeen, it’s company in Silicon Valley e ve come
_ P +.. | thelatter was the 2011 finding needles in haystacks, A N ’ probably pretty good after Facebook.
North Sea. 1 epol [S | assassination of Osama bin such as the locations of mines N because, you know, they [in Karp, 52, is an unabashed fu rther tllall
Dan ny Fortson Laden. The CIA used Palantir ~ on dirt roads in Iraq. Aberdeen] don't like to be supporter of American and
- to help zero in on the It had not built an told what to do, let's say.” western governments. The anv Othel'
terrorist’s location. equivalent for corporate BP soon invested in the company'’s contracts with N
A fallin the oil price was the Palantir often sent customers, which more often private company, whose the CIA and Immigration and eneregyv
last thing Bob Dudley engineers to the front linesof = need to draw out trends from biggest shareholder was Customs Enforcement (ICE) g.‘
needed. It was 2014, BP was war zones. After Dudley’s data to make business Thiel, known today as have led to protests at its bllS iness an d
still clawing its way out of a call, it sent a crack team to decisions. Palantir would perhaps the tech industry’s Palo Alto headquarters.
$60bn financial hole created | Aberdeen. So began an eventually launch that most prominent supporter Several organisations this Pa lal‘ltil’ is at
by the Deepwater Horizon unlikely alliance. BPinvested ~ product, Foundry, in 2016. of Donald Trump. year have dropped Palantir
disaster, and crude was set in Palantir not long after they =~ When it started working with What began as an as a sponsor of conferences. th e ll ea rt Of it
to plunge from $100 (£78) began working together five BP, it was doing one-off deals experiment turned into Karp has bashed Big Tech
a barrel to the mid-$30s. years ago — afactthathasnot ~ with corporates. a 10-year, $1.2bn contract. rivals such as Google for

The chief executive knew
his company needed to
become leaner, more efficient
and more profitable. He
turned to an unusual ally:
Alex Karp, the billionaire
co-founder of Palantir, the
secretive CIA-funded data
analytics business.

The Silicon Valley outfit,
chaired by co-founder Peter
Thiel, had made its name
working with three-letter
government agencies —
including the MoD. Its
software combed through

been revealed until now.

The partnership catalysed
a “digital transformation”
that Bernard Looney, who
will replace Dudley next year,
claimed was the most
advanced in the oil industry.

In a private speech in Paris
last month, he said: “I believe
we've travelled further than
any other energy business.”
Palantir, he added, was “right
at the heart of that work™.

The tie-up started small:
BP put Palantir together with
a single reservoir engineer in

The goal was simple.
Lamar McKay, BP’s deputy
group chief executive, said
the company had a “garbage
dump” of data that had built
up over a half-century of
operations in the North Sea.
Could Palantir make sense of
it, and turn it into something
that might squeeze more
juice from the company’s
oldest, costliest fields?

Rank-and-file workers
were sceptical. A source close
to the company said: “It was
kind of sold to people like,

BP estimates that Palantir, led by Alex Karp, has helped to
Increase Its North Sea oll production by 10%

McKay reckons that in the
North Sea, BP produces an
extra 20,000 barrels — a 10%
improvement — thanks to the
“digital twin” that Palantir
has built. The facsimile allows
it to test and make minute,
constant changes to flows,
extraction rates, compression
and countless other variables
across thousands of miles of
pipes and risers and wells.

BP and Palantir kept their
partnership private until very
recently. For BP, it is not hard
to understand why. Palantir,

pulling out of defence
contracts in response to
public outcry. He has called
Silicon Valley “an island that
seems to be devoid of any of
the cultural norms that the
rest of us tend to share”. ICE
this summer renewed a
contract with Palantir for
software that is used to track
immigrants at the border.

Palantir has burrowed
deep inside BP. Having
started in the production
arm, it has been rolled out
across most of BP’s

operations, including trading
and refining. BP will soon
bring in its wind energy
division as well, which isin
dire need of data help: the
company’s 10 wind farms
produce more data than the
rest of its operations
combined. Looney said: “We
collect the data — and
immediately delete it. We
have neither capacity nor
systems to analyse it.”

The supply of the material by The Publisher does not constitute or imply any endorsement or sponsorship of any product, service, company or organisation. Material may not be edited, altered, photocopied, electronically scanned or otherwise dealt in without the written permission of The Publisher.
Times News Paper, News UK & Ireland Ltd, 1 London Bridge Street, London SE1 9GF email: enquiries@newssyndication.com. Reprinted with permission by www.medialicensingco.com tel: 020 3773 9320.
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of data stored
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Hadoop is Dead. Long live Hadoop.

Arun C Murthy | Follow |
Sep 10,2019 - 7 min read % L inll fR

Personally, “Hadoop” is a philosophy — a movement towards a modern

architecture for managing and analyzing data.

A/ RS



AEE IR B R LA
7/ Hadoop ASUERER A

< Hadoop =MD It ENESAN T AMER
< YARN: Hadoop Iz IOHRIREIEZS, B4 Docker + Kubernetes 1t
< HDFS: Hadoop HYTEfi#izily, EW=FE (FI1%0 AWS S3. Ceph. Alluxio F) &M

< MapReduce: Hadoop HItZOVEE, FSHRIARSIIELGIEF 590 Spark. Flink. Beam
ZELAFLSEEMIIEIT MapReduce, FBEEKF#i Hadoop
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Apache Spark

2222222222222, 23



Apache Hadoop

% Hadoop {&i77

< http://hadoop.apache.org/

o —INTZFF

< Hadoop Z21R#E Google £ &R MapReduce 1 Google X A% (GFS) MILXBITE
IMMAk: https://research.google.com/archive/gfs-sosp2003.pdf

< FRERY Hadoop IRIREF — 1M EARRIZ, HEGHEEENER, NIZBEERBILIE

< Hadoop 1EZR
o ELMTEN
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AAPACHE
@Inadaap
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Apache Hadoop

% Hadoop {&i77
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7/ Hadoop &

< Hadoop IREENDHINXGFRYE, ALUFHEFIE TR T RBVEGE
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Apache Hadoop

% Hadoop f&st
& HDFS B1—1 Name HDFS it
Node f1Z ™ Data Node HDFS Cllent* _____________ NameNode
B 1 3
RIS 5 7 ~
AEHET = Read . Read
|r : DataNodes . 1:
i » _ ) :
#1 42 43 :
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% Hadoop {&i77

< YARN (Yet Another Resource Negotiator)
< Hadoop NZRIREIEZRS, # Docker / Kubernetes &3

i About the Cluster

\& localhost

= a[a[az’r:_l]

~@| (B~ Q I D

Logged in as: drwhao

About the Cluster

~ Cluster

About

MNodes

Applications
NEW
NEW SAVING
SUBMITTED

Scheduler

v Tools

Cluster Metrics
Apps Apps Apps Apps Containers Memory Memory Memory @ Active Decommissioned = Lost | Unhealthy Rebooted
Submitted Pending Running Completed Running Used Total Reserved Modes Nodes Nodes Nodes Nodes
1 0 0 1 0 0B 8 GB 0B 1 0 4] (o] o

Cluster overview

Cluster ID: 1396885203337
ResourceManager state: STARTED
ResourceManager HA state: active

ResourceManager started on: 7-Apr-2014 21:10:03
ResourceManager version: 2.3.0 from 1567123 by jenkins source checksum c7fdded3f13261050c7dc3b9de345ce on 2014-02-11T13:52Z

Hadoop version: 2.3.0 from 1567123 by jenkins source checksum dfe46336fbc6a044bc124392ecD6b85 on 2014-02-11T13:407

2222222222227, 28
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7///) Hadoop &N

MapReduce Status ——»
Job Submission ------ -

Node Status e (3
Resource Request -----ccopm

A/ BRE



Apache Hadoop

% Hadoop &7

< Google IRHM—1TEHEEM, ATAMERHIESE (KT 1TB) HWHITER
< MapReduce BfER T EZHME T : Al
* XRMESEERE

. &1 Mapper TRBI—EHERRRBEELER, mERNEE (—R2
17529

. RREIESSEIGE M 2848 Reducer T, BEFR, E—1E (Key)
SattaR—1 (8k[E—2H) Reducer

. 81 Reducer TR BN IR EEEH—F1THE, FE/HL
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7/ Hadoop &

* FIF—REZEREXEF NE

<+ FEESMADHANREN—NEHE AR

~ OXEHE (KE) FERAN, BVNHE/LFAAEE

< f5lan, 2019 &F, FIHFHHE 511,200 5% Tweet HAIX, —RRVEUESEHETL 4 TB
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Apache Hadoop

% Hadoop {&i77

The Overall MapReduce Word Count Process

Input Splitting Mapping Shuffling Reducing Final Result

List{K2, V2) K2, List(V2)
K1, V1

' List(K3, V3)
Deer Bear River €ar, m—‘ Bear, 2
Deer Bear River

Car Car River Car Car River
Deer Car Bear
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Apache Hadoop
7///) Hadoop &N

Map()
V Reduce()
=3 =
' Reduce()

Map()

Map Tasks Reduce Tasks
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Apache Hadoop

7/ Hadoop &
Data->* > >

Slave B Slave E Slave B Slave E

Q-H- -f-D
7 Master N Master

Slave C Slave D Slave C Slave D
1. Moving data to the ProcessingUnit 2. Moving Processing Unit to the data

(Traditional Approach) (MapReduce Approach)
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Apache Hadoop

7/ &% Hadoop

< Hadoop IRERNEZ, vlLAE&Z Hadoop ERLFGE:

< https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-
common/SingleCluster.html

I‘ Apache Hadoop

The Apache™ Hadoop® project develops open-source software for reliable, scalable, distributed computing.

The Apache Hadoop software library is a framework that allows for the distributed processing of large data sets across
clusters of computers using simple programming models. It is designed to scale up from single servers to thousands of
machines, each offering local computation and storage. Rather than rely on hardware to deliver high-availability, the library

itself is designed to detect and handle failures at the application layer, so delivering a highly-available service on top of a cluster
of computers, each of which may be prone to failures.

Getting started »

Learn more »
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Apache Hadoop
7/ &% Hadoop

‘,-ﬁ'-»':-'

< https://www.big-data-europe.eu/

EUROPE

Empowering Communities
with Data Technologies

< https://github.com/big-data-europe/docker-hadoop

< Hadoop #J Docker Image /8%, BigData Europe REEH—1
< BT Hadoop A HXNAS, FF Hadoop EERATE&NZ ™ Docker Container
< Big Data Europe XY HITE L ERIEE
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https://www.big-data-europe.eu/
https://github.com/big-data-europe/docker-hadoop

Apache Hadoop
7/ &% Hadoop

A docker-compose.yml |00OKS like this:

< https://docs.docker.com/compose/

version: '3°
Services:
< Docker Compose @— 1T HXEIE Docker wc;lw
Container WI R ports:
< {EF Docker Compose B EINEE. Bo. XH% - 13000:3000"
I Docker Container .t /code
v/ J o ax . L 1oL Bl: /v L
 Docker Compose = TE1# Docker Container B | Agveunenisvar/tog
“HH]ZIKI,E-\” redis

redis:
image: redils
vo lumes:
logvolumedl: {}

/A


https://docs.docker.com/compose/

Apache Hadoop

7/ &% Hadoop

% sudo curl -L
"https://github.com/docker/compose/releases/download/1.29.2/docker-compose-
S(uname -s)-S(uname -m)" -o /usr/local/bin/docker-compose

< sudo chmod +x /usr/local/bin/docker-compose

~[Workspace/docker-hadoop sudo curl -L "https://github.com/docker/compose/releases/download/1.25.5/docker-compose-$(uname -s)-
$(uname -m)" -o [usr/local/bin/docker-compose
4 Total % Recelved /i Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
108 638 188 638 ) @ 746 P ===t mmtemtee smtestes Sl
1880 16.7M 168 16.7M 4] B 188k B B:01:31 @ @l 31 ——:--:-- 142k
~ [Workspace/docker-hadoop sudo chmod +x /usr/local/bin/docker-compose valencygdev-server

[sudo] password for valency:

~[Workspace/docker-hadoop docker-compose --version valencyidev-server
docker-compose version 1.25.5, build 8alc6B@fé6

2222222222222, 38



Apache Hadoop
7/ %% Hadoop

 fH Big Data Europe Y Hadoop Docker Image

< https://github.com/big-data-europe/docker-hadoop

< B7ER Git K241 Clone Flzsit:
< git clone git@github.com:big-data-europe/docker-hadoop.git

< MBRAHE Git, AL Download ZIP &

Create new file = Upload files = Find file Clone or download ~
Clone with HTTPS ® Use S5H

yer.bind-h Use Git or checkout with SVN using the web URL.

https://github.com/big-data-europe/docke @.

Open in Desktop Download ZIP

3 months ago

/A RS
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Apache Hadoop

)ik

#Z % Hadoop

< 1812 Docker Compose Bahsith Hadoop §
% cd docker-hadoop
% docker-compose up -d

E

<

Bt

~[Workspace/docker-hadoop

Creating nodemanager
Creating namenode

Creating resourcemanager ...

Creating datanode
Creating historyserver

docker-compose up -d
Creating network "docker-hadoop_default" with the default driver

~[Workspace,/docker-hadoop
CONTAINER ID IMAGE

Bc587dd91c3d
b2288fd92084
632373659512
gadll126ded7c
g22ctlaab5e3

docker ps -a

bde20206/hadoop-historyserver:2.08.0-hadoop3.2.1-java8
bde2026 /hadoop-datanode:2.8.0-hadoop3.2.1-java8
bde2026 /hadoop-resourcemanager:2.0.8-hadoop3.2.1-java8
bde2020 /hadoop-namenode:2.8.0-hadoop3.2.1-java8
bde2026 /hadoop-nodemanager:2.8.08-hadoop3.2.1-java8

COMMAND

"/entrypoint.sh /run.
"/entrypoint.sh /run.
"/entrypoint.sh /run.
"/entrypoint.sh [run.
"/entrypoint.sh /run.

CREATED

D seconds &
5 seconds ¢
9 seconds ¢
5 seconds ¢
9 seconds ¢

STATUS

Up 2 seconds (healt
Up 2 seconds (healt
Up 2 seconds (healt
Up 2 seconds (healt
Up 3 seconds (healt

2222222222222, 40



Apache Hadoop

'/ f&F Hadoop

<+ BE YARN K
< http://localhost:9870

Hadoo p Overview Datanodes Datanode Volume Failures Snapshot Startup Progress Utilities «

Overview 'namenode:9000' (active)

Started: Fri Apr 17 18:48:44 +0800 2020

Version: 3.2.1, rb3cbbb467e22ea829b3808f4b7b01d07e0bf3842

Compiled: Tue Sep 10 23:56:00 +0800 2019 by rohithsharmaks from branch-3.2.1
Cluster ID: CID-ea901893-aefl1-4f53-a8a5-5ce8b4e2b022

Block Pool ID: BP-1042871402-172.18.0.2-1587120298015

/A R


http://localhost:9870/

Apache Hadoop
/) 1&F Hadoop

< # N\ Hadoop BY Name Node Container:
» docker exec -1t namenode bash

< SR NMIH I HF:

“ mkdir input

% echo "Hello World" >input/fl.txt
< echo "Hello Docker" =>input/f2.txt

2222222222222, 42



Apache Hadoop
/) 1&F Hadoop

< £ HDFS FgIiZHR:
< hadoop fs -mkdir -p 1nput

< && HDFS BYB R4
% hadoop fs -1s

~[Workspace/docker-hadoop docker exec -1t namenode bash
root{l8a41126ded7c:/# mkdir input

rootil8a41126ded7c:/# echo "Hello World" >input/fl.txt
rooti8ad1126ded7c: /# echo "Hello Docker" >input/f2.txt
rooti8a41126ded7c: /# hadoop fs -mkdir -p input
rooti8a41126ded7c: /# hadoop fs -ls

Found 1 items

drwxr-xr-x - root supergroup B 2020-84-17 18:51 input
rooti8adl126ded7c: /4

/A R



Apache Hadoop
/) 1&F Hadoop

* R HE N HDFS:
< hadoop fs -put ./input/* input

< BEEFEABIXE:
< hadoop fs -1ls 1input

rooti8a41126ded7c: /# hadoop fs -put ./input/* input
root@8ad1126ded7c:/# hadoop fs -1s input

Found 2 1tems

-rw-r--r-- 3 root supergroup 12 2020-84-17 10:54 input/fl.txt
-rw-r--r-- 3 root supergroup 13 2020-84-17 10:54 input/f2.txt
rootd8ad1126ded7c: /#

2222222222222, 44



Apache Hadoop

'/ f&F Hadoop

< J&E3XH M HDFS EHIEZs3th :
< hadoop fs -get -r input input2

rootij8adll26ded7c: /# hadoop fs -get input input2

20280-04-17 10:59:43,958 INFO sasl.5SaslDatalransferClient: SASL encryption trust check:
rooti8a41126ded7c:/# 1s input*

input:

I1.txt f2.14xt

inpute:
f1.txt f2.txt
rootil8a41126ded7c: /#

2222222222222, 45



Apache Hadoop
/) 1&F Hadoop

R34 M HDFS #iER:

% hadoop fs -rm -r 1input

rootf8ad41126ded7c: /# hadoop fs -rm -r input
Deleted 1nput

rooti8a41126ded7c: /# hadoop fs -1s
rootd8adll26ded7c: /#

2222222222222, 46



Apache Hadoop
/) 1&F Hadoop

< WNFBEXHEN Data Node, NMIFEFER:
% hdfs dfs -mkdir -p input

% hdfs dfs -put ./input/™ input

root@8ad1126ded7c: /# hdfs dfs -mkdir -p input

root@8adl126ded7c: /# hdfs dfs -put ./input/* input

rooti8ad1126ded7c: /# hdfs dfs -1s input

Found 2 1tems

-rw-r--r-- 3 root supergroup 12 2028-84-17 11:84 input/fl.txt
-rw-r--r-- 3 root supergroup 13 2028-84-17 11:84 input/f2.txt
rootg8ad1126ded7c: /#
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/) 1&F Hadoop

< Mz MapReduce

< Hadoop By "EZ” &Fim SDK {V=2+F Java

< WRILUEE Hadoop Streaming EiEEA—MRIZEIES
< % F Hadoop Streaming:

< https://hadoop.apache.org/docs/current/hadoop-
streaming/HadoopStreaming.html

< {EF Python i&:¥ Hadoop Streaming iz1T MapReduce E£Z 8+

< https://www.michael-noll.com/tutorials/writing-an-hadoop-mapreduce-program-
in-python/
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Apache Hadoop
/) 1&F Hadoop

< Word Count ;= H{LHS

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce. Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

import org.apache.hadoop.mapreduce.lib.output.FileQutputFormat;

import java.io.IOException;

import java.util.StringTokenizer;
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7/ 18F Hadoop

public class WordCount {

public static class TokenizerMapper extends Mapper< , , , IntWritable> {

}

public static class IntSumReducer extends Reducer< , IntWritable, , IntWritable> {
}

public static main( ] args) throws {

}
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/) 1&F Hadoop

public static class TokenizerMapper extends Mapper< , , , IntWritable> {

private final static IntWritable one = new IntWritable(1);

private word = new 0);

public map ( key, value, Context context) throws ; {
itr = new (value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());

context.write(word, one);
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/) 1&F Hadoop
public static class IntSumReducer extends Reducer< , IntWritable, , IntWritable> {
private IntWritable result = new IntWritable();
public reduce( key, <IntWritable> values, Context context)
throws , {
sum = 0;

for (IntWritable val : values) {

sum += val.get();

}

result.set(sum);

context.write(key, result);
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public static main( ] args) throws {

Configuration conf = new Configuration();
Job job = Job.getInstance(conf, "word count");
job.setJarByClass(WordCount.class);
job.setMapperClass(TokenizerMapper.class);
job.setCombinerClass(IntSumReducer.class);
job.setReducerClass(IntSumReducer.class);
job.setOutputKeyClass( .class);
job.setOutputValueClass(IntWritable.class);
FileInputFormat.addInputPath(job, new (args[0]));
FileOutputFormat.setOutputPath(job, new (args[1]));
.exit(job.waitForCompletion(true) ? 0 : 1);

}
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/) 1&F Hadoop

< £ Hadoop 4wiZ WordCount JR{H5:

< hadoop com.sun.tools.javac.Main WordCount.java
<+ BRIFHM Class FTEB Jar:

% jar cf wc.jar WordCount™.class

rooti8a41126ded7c:~# hadoop com.sun.tools.javac.Main WordCount. java
/opt/hadoop-3.2.1/1ibexec/hadoop-functions.sh: line 24@1: HADOOP_COM.SUN.TOOLS.JAVAC.MAIN_USER: bad substitution
/opt/hadoop-3.2.1/1ibexec/hadoop-functions.sh: line 2366: HADOOP_COM.SUN.TOOLS.JAVAC.MAIN_USER: bad substitution
Jopt/hadoop-3.2.1/1ibexec/hadoop-functions.sh: line 2461: HADOOP_COM.SUN.TOOLS.JAVAC.MAIN_OPTS: bad substitution
rootg8a4l126ded7c:~# jar cf wc.jar WordCount*.class

rooti8a41126ded7c:~# 1s -al WordCount.™

-rw-r--r-- 1 root root 1491 Apr 17 18:83 WordCount.class

-rw-rw-r-- 1 1608 1808 £291 Apr 17 18:58 WordCount. java

rootg8a41126ded7c:~# 1s -al *.jar
-rw-r--r-- 1 root root 3875 Apr 17 18:83 wc. jar
rooti8ad4l126ded7c: ~#

A/ R



Apache Hadoop
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< MRERFFIEEILATEIR:

“ Error: Could not find or load main class com.sun.tools.javac.Main
< A LA=IHE tools.jar JONEI HADOOP_CLASSPATH AA:
< export HADOOP_CLASSPATH=SJAVA_HOME/1ib/tools.jar
“ HEBSZLUTIHREEEN:

Assuming environment variables are set as follows:

export JAVA_HOME=/usr/java/default
export PATH=S{JAVA_HOME}/bin:S{PATH}
export HADOOP_CLASSPATH=S{JAVA_HOME}/1ib/tools.]jar
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A Hadoop SE&HIERES:

“ hadoop jar wc.jar WordCount input output

root@8a41126ded7c:~# hadoop jar wc.jar WordCount input output
2028-04-17 19:05:01,144 INFO client.RMProxy: Connecting to ResourceManager at resourcemanager/172.19.0.6:8832
2020-04-17 19:085:01,281 INFO client.AHSProxy: Connecting to Ap tion History server at historyserver/172.19.8.3:

10208
2020-84-17 19:085:82,83@ INFO mapreduce.Job: The url to trac

_1587120561209_06001/
2020-84-17 19:95:02,836 INFO mapreduce.Job: Running job: job_1587120561209_08001
2020-84-17 19:85:12,0871 INFO mapreduce.Job: Job job_1587128561289_0@ ing in uber mode : false
2020-04-17 19:85:12,873 INFO mapreduce.Job: map @/ reduce @4
2020-84-17 19:85:21,158 INFO mapreduce.Job: map 1887 reduce B4
2020-84-17 19:05:26,182 INFO mapreduce.Job: map 168/ reduce 186@J
2020-04-17 19:05:26,213 INFO mapreduce.Job: Job job_1587120561209_0001 completed successfully
2028-84-17 19:85:26,399 INFO mapreduce.Job: Counters: 54
File System Counters
FILE: Number of bytes read=52
FILE: Number of bytes written=687208

ob: http://resourcemanager:8888/proxy/application

" 4
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<~ BRITITH

< hadoop fs -cat output/part-r-00000

< 7Nk HDFS BY, AR HFRIRAET:
% echo "Hello World" >input/fl.txt

< echo "Hello Docker" =>input/f2.txt

rootg8a41126ded7c:~# hadoop fs -cat output/part-r-06000
2028-84-17 19:11:38,288 INFO sasl.SaslDatalransferClient: SASL encryption trust check: localHostTrusted = false, re
moteHostTrusted = false

Docker 1
Hello 2
World 1

rootg8ad1126ded7c:~H
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/) 1&F Hadoop
< WATLUGEE HDFS B File Explorer ZE&X 4.

< http://localhost:9870/explorer.html

Browse Wtory
Go! — A

fuser/root/output
Show 35 ~ entries Search:
O Permission Owner Group Size Last Modified Replication Block Size Name
(] “FW-r—r-- _r_c_:_q_‘g supergroup 0B Apr 18 03:05 3 128 MB _SUCCESS ﬁﬁ
] “TW-T--I-- _r_c_:_p_‘g supergroup 25B Apr 18 03:05 3 128 MB part-r-00000 Eﬁ

Previous Next

Showing 1 to 2 of 2 entries

/A RS


http://localhost:9870/explorer.html

Apache Hadoop
/) 1&F Hadoop

< {ERASER, vILUET Docker Compose {S1EFHEE AN Hadoop £EE%:
% cd docker-hadoop

s docker-compose down

$HS% Container Z[AIEYEESR HDFS PREERHF, FEEFMN
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< Hadoop Java SDK

< https://hadoop.apache.org/releases.html

“ FE: SDKIRAEES Hadoop HIEBEMRA—K

< WNR{FEHA Big Data Europe By Hadoop Docker Image, 15 3.2.1 kiras

Download

Hadoop is released as source code tarballs with corresponding binary tarballs for convenience. The downloads are distributed via mirror sites and should be checked for tampering
using GPG or SHA-512.

Version Release date Source download Binary download Release notes
2.10.0 2019 Oct 29 source (checksum signature) binary (checksug signature) Announcement
3.1.3 2019 Oct 21 source (checksum signature) binary'nature) Announcement
3.2.1 2019 Sep 22 source (checksum signature) binary m signature) Announcement
3.1.2 2019 Feb 6 source (checksum signature) binary (checksum signature) Announcement
2.9.2 2018 Nov 19 source (checksum signature) binary (checksum signature) Announcement
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Apache Hadoop
7/ Hadoop #

< Hadoop EF XH4:
< https://hadoop.apache.org/docs/current/index.html

< MapReduce fEiRAZIE

< https://hadoop.apache.org/docs/current/hadoop-mapreduce-client/hadoop-
mapreduce-client-core/MapReduceTutorial.html|

< B% Hadoop Docker Container IR 55 IhEE:

< https://clubhouse.io/developer-how-to/how-to-set-up-a-hadoop-cluster-in-
docker/
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7/ Hadoop #t

% https://www.cloudera.com/

< HF Hadoop Z&idFE%, TIHRERERAENEEN Cloudera #UEFES
< Cloudera £t 7T —EBEBHWLENEERS, TEIESEATML

< BIMNEIRET —EWE (Provision & Monitor) &%, aJLUZiZIRIEAEIE Hadoop
NEMHEXNNBER

% Cloudera IR T ZMHZEFEATERE (Al) EAFIELNIEESTIA

—
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Apache Hadoop

7/ Hadoop #

<+ Hadoop Platform and Application Framework .
< https://www.coursera.org/learn/hadoop UC Sal’l DlegO

Browse > DataScience > Data Analysis Offered By

Hadoop Platform and Application Framework UC San Diego

* %X % ) 3.9 2,903 ratings *+ 703 reviews

Enroll for Free : e :
Financial aid available
Starts Oct 14

123,419 already enrolled!

L I I}MHW}VT®} 9%t  -AJbGJ O


https://www.coursera.org/learn/hadoop

EE

REHE L IR AL IR

Apache Hadoop
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7/ Spark &t

< http://spark.apache.org/

< Apache Spark @— " REHZEESR

sk

< 2009 F£ | Matei Zaharia EIIMNAFRB7=F|72# AMPLab F7€ll, 2010 S&@:d BSD iF

AR A R

<+ fEMA Spark FERB SR REESN O HINFERS

<+ SERFRREES . FFHIURT.

. Apache Mesos.

o DHINEFME X . Alluxio. Cassandra. OpenStack Swift. F

% TE 2014 EGRBT 465 I =EAE R Spark F
SRR 2RI B A iz /9 & ERRY I B

- &, 1LERN Apache BiFEE S S UIKRK
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Apache Spark
7/ Spark &t
< UC Berkeley AMPLab
< https://amplab.cs.berkeley.edu/

< MMAFEZF DR — P RBIFESITERE N
< AMP = Algorithms. Machines. People

o FELHLOE: Michael J. Frankline Michael .
Jordan. lon Stoica

» FEWHR: Apache Mesos. Apache Spark,
Alluxio

| N3
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Apache Spark

7/ Spark &t

< ’X3F Hadoop BY MapReduce LA EEXIEPR T, Spark ERNFERLIEPRIT,

RETESUE R KRB NERNETERERSITEE

+ Spark BB T RS HRAEAR 1/0 ThE, HRMIER:

MAEEDHINEESE (RDD) , 2—TAUHITERE. B

oS

“= i\

AR ERESRES

2 (Abstract) #

< RDD AILUEI 5| BN 0 MV F AR R EIESELE, HEIDBEIITIAE RDD AYALIR

melZE (i Map. Filter. Reduce. Join &)

< Spark RDD HyizRiRE e E| Lt Hadoop MapReduce &
N 2R, Spark B L 10 ZiRE

/—

, BMEREME IS

< BIENEN RDD, Spark AJLATERA P 2R3 SHE#HITERRARSF ST 1/0,

H1EZ1T
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7/ Spark &t

« Spark SQL 71 F R P B fEAZRN B AE AR IR

< Spark DataFrame /i F AP BN ARSI EHERHITHIEERE (9 Join) ,
IR SIER I EE . Avro. Parquet. ORC. . =

Integrated

Seamlessly mix SQL queries with Spark programs. 'SELECT * FROM people”)

names = results.map(lambda p: p.name)

results = spark.sql(

Spark SQL lets you query structured data inside Spark programs, using either
SQL or a familiar . Usable in Java, Scala, Python and R.
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Algorithms

MLlib contains many algorithms and
utilities.

0:0 M Lli b % S pa rk E’.\] ML algorithms include:

« Classification: logistic regression,
naive Bayes,...

% Spark 89 MLLib tt Hadoop B9 Mahout SMEREME 10 5, B BN oo
2R e e

« Recommendation: alternating least

squares (ALS)

< MLlib RE T 1FZ = WIS F MG A e

« Topic modeling: latent Dirichlet
allocation (LDA)

« Frequent itemsets, association rules,
and sequential pattern mining

< BRIF&RE(]EES/71L MLb ZF7H10 : R

< https://medium.com/rapids-ai/nvidia-gpus-and-apache-spark-one- .. o

« Model evaluation and hyper-parameter

step-closer-2d99e37ac8id

« ML persistence: saving and loading
models and Pipelines

Other utilities include:

«» Distributed linear algebra: SVD,
PCA.,...

» Statistics: summary statistics,
hypothesis testing,...

Refer to the MLIib guide for usage
examples.
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Apache Spark
/A &3 Spark
o FTEHZEIMIIIREIVH Spark
< https://spark.apache.org/downloads.html
< THESTEEMEERIR] . tar -zxvf spark-3.2.1-bin-hadoop3.2.tgz

Download Apache Spark™

1. Choose a Spark release:|3.2.1 (Jan 26 2022) v

2. Choose a package type: | Pre-built for Apache Hadoop 3.3 and later o

3. Download Spark: spark-3.2.1-bin-hadoop3.2.tgz

4. Verify this release using the 3.2.1 signatures, checksums and project release KEYS.
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Apache Spark
/A 188 Spark

< Spark I RN AFZEEERS, JUEERAHIERES
< B1T Spark MIXAKEE GHEEAEZE) : ./bin/run-example SparkPi 10
o MNREBLRE Java, AILIZE JDK 8: sudo apt install openjdk-8-jdk

~[Workspace/spark-2.4.5-bin-hadoop2.7 » ./bin/run-example SparkPi 18

20/04/18 16:53:47 INFO SparkContext: Running Spark version 2.4.5

20/04/18 16:53:47 INFO SparkContext: Submitted application: Spark Pi

20/04/18 16:53:58 INFO TaskSetManager: Starting task 9.8 in stage 0.0 (TID 9, localhost, executor driver, partition 9, PROCESS_L
20/84/18 16:53:58 INFO Executor: Running task 9.8 in stage 8.8 (TID 9)

20/84/18 16:53:50 INFO TaskSetManager: Finished task 8.8 in stage 8.8 (TID 8) in 29 ms on localhost (executor driver) (9/10)

20/04/18 16:53:50 INFO Executor: Finished task 9.8 in stage 8.0 (TID 9). 824 bytes result sent to driver
20/84/18 16:53:50 INFO TaskSetManager: Finished task 9.8 in stage 8.8 (TID 9) in 21 ms on localhost (executor driver) (18/10)

20/04/18 16:53:51 INFO TaskSchedulerIpml: Removed TaskSet 8.8, whose tasks have all completed, from pool
20/04/18 16:53:51 INFO DAGSchedu 1tStage @ (reduce at SparkPi.scala:38) finished in 8.989 s

20/04/18 16:53:51 INFO DAGSched @ finished: reduce at SparkPi.scala:38, took 1.894654 s
Pi is roughly 3.141347141347141
20/84/18 16:53:51 INFO SparkUI: Stopped Spark web UI at http://dev-server:4048

20/04/18 16:53:51 INFO MapOutputTrackerMasterEndpoint: MapOutputTrackerMasterEndpoint stopped!
20/84/18 16:53:51 INFO MemoryStore: MemoryStore cleared
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/1858 Spark

< https://pypi.org/project/pyspark/

< Spark #E=Z{E M Scala 8¢ Python RS MRY, PySpark /9 Spark By Python hix SDK
< &% PySpark:
% pip3 install -U pyspark

< WNRER Spark / PySpark BEIZE LA TR I%:
< Unsupported class file major version 55
< X2E N Spark HfER Java 8/11, HILEEAIE Ha1 JDK ks 8/11

A/ BRE


https://pypi.org/project/pyspark/

Apache Spark

/18 Spark

import sys . — /ol g
from operator import add < Word Count flHS

from pyspark.sql import SparkSession

if __name__ == "__main__":
if len(sys.argv) != 2:

print("Usage: wordcount <file>", file=sys.stderr)
sys.exit(-1)

spark = SparkSession.builder.appName("PythonWordCount").getOrCreate()
lines = spark.read.text(sys.argv[1]).rdd.map(lambda r: r[0])
counts = lines.flatMap(lambda x: x.split(' ')).map(lambda x: (x, 1)).reduceByKey(add)

L

output = counts.collect()

for (word, count) 1in output:

L

print("%s: %i" % (word, count))
spark.stop()
A/ R
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/1858 Spark

< [ Spark 123355
< ./bin/spark-submit wordcount.py pgl0.txt > pgl0.log

4

L)

> EEEIRETHRZES (The King James Version of the Bible)
» http://www.gutenberg.org/cache/epub/10/pgl0.txt

L)

<

L)

L)

< MR Python lRAEHIR, FTER Python 3ECERIFIRE =
% export PYSPARK_PYTHON=python3

< PySpark 3z#F Python 3.7 L{_EhRZS, {B Python 3.9 B/REBRIE, BRHAIEE
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Apache Spark
/A 188 Spark

~[Workspace/spark-2.4.5-bin-hadoop2.7 » ./bin/spark-submit wordcount.py pgl@.txt > pgl@.log w valencyildev-server
1

20/04/18 17:56:38 WARN NativeCodeloader: Unable to load native-hadoop library for your platf ing builtin-java classes wh
ere applicable

Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
20/84/18 17:56:39 INFO SparkContext: Running Spark version 2.4.5

20/04/18 17:56:39 INFO SparkContext: Submitted application: PythonWordCount

20/04/18 17:56:48 INFO DAGScheduler: Job @ finished: collect at /mnt/hgfs/Workspace/spark-2.4.5-bin-hadoop2.7/wordcount.py:13, t
ook 3.137489 s
20/04/18 17:56:48 INFO SparkUI: Stopped Spar I at http://dev-server:4040

20/04/18 17:56:48 INFO MapOutputTrackerMasterE : MapOutputTrackerMasterEndpoint stopped!
20/04/18 17:56:48 INFO MemoryStore: MemoryStore c¥eared

~[Workspace/spark-2.4.5-bin-hadoop2.7 » head pgl®@.log 1 0 valencyidev-server
The: 1914

Project: 79

Gutenberg: 22

EBook: 2

of: 34553

King: 56

LT 7
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< Spark EFA XM
< http://spark.apache.org/docs/latest/

 Spark fERAEIE :
< http://spark.apache.org/docs/latest/quick-start.html

< ACE Spark S8
< http://spark.apache.org/docs/latest/cluster-overview.html
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Apache Spark

<+ IBM Data Engineering Professional Certificate

Browse > Information Technology > Data Management Offered By

IBM Data Engineering Professional
Certificate

Launch your new career in Data Engineering. Master SQL, RDBMS, ETL, Data Warehousing, NoSQL, Big
Data and Spark with hands-on job-ready skills.

* % Kk kI 4.6 1,207 ratings

&, Rav Ahuja +15 more instructors

I S S Y  E——_—

14,918 already enrolled


https://www.coursera.org/professional-certificates/ibm-data-engineer/

Apache Spark
) Spark i#tkh

<» Course 1: Introduction to Data Engineering

<» Course 2: Python for Data Science, Al & Development

<» Course 3: Python Project for Data Engineering

0 e 0o 0

)

< Course 11: Introduction to Big Data with Spark and Hadoop

< Course 12: Data Engineering and Machine Learning using Spark

<+ Course 13: Data Engineering Capstone Project
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Apache Spark
7). Spark it

<+ Big Data Analysis with Scala and Spark
< https://www.coursera.org/learn/scala-spark-big-data

Browse > Computer Science > Algorithms

Py it -
Ofifered By
This course is part of the Functional Programming in Scala Specialization E P F I

Big Data Analysis with Scala and
Spark Instructor

* ok kkd 4.7 2,221 ratings | & 92% Instructor rating & 4.76/5 (25 Ratings) @

| @;'. Prof. Heather Miller
L 4

Prof. Heather Miller

Assistant Professor

Carnegie Mellon University
Enroll for Free
Starts Apr 19

Financial aid available

A+ 71,903 Learners
(] 1 Course

71,903 already enrolled
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(B _LE BT Apache BE£2E1E)

< Avro: #IERYIILIT R

% Flume: 2%HIUREUELIER SR

< Kafka: S HIVERENY (BrimxE@MH R HIVEZERAS)

<% Cassandra: X7 NoSQL #3EZE (F1 HBase Z£{%, BZEMHAR
< HBase: &ML NoSQL #3EE (F1 Cassandra 2%, {BZERYAR
< Impala: 5899370 RDBMS ##EZE (BT Hive)

< Mahout: &F Hadoop BI¥28F 3 E (BFE AR Spark MLIib)

< Tez: WIBEZXEMTIFE (DAG) RNAIZERFRINESS

< ZooKeeper: SN BERFNIEESR

‘ o o0
X

o]
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<+ Amazon Elastic MapReduce

% https://aws.amazon.com/emr/
< AWS 12tAY MapReduce iRSS, &EWE

Amazon EMR

Easily run and scale Apache Spark, Hadoop, HBase, Presto, Hive,
and other big data frameworks

Get started with Amazon EMR Request support for your evaluation

TECH TALK
Best Practices for Modernizing On-Premise Big Data Workloads Using Amazon EMR
Learn about best practices to migrate from on-premises big data (Apache Spark and Hadoop) to Amazon EMR.


https://aws.amazon.com/emr/

% https://www.aliyun.com emapreduce
< PR S1RMHAY MapReduce ARSS, TN

E-MapReduce o=

pa]E2Z= E-MapReduce (EMR) 2 B = k5S28 ECS EAWTIE Hadoop, Spark, HBase, Hive,
Flink 45 A%0E Paas 7. 12U HEATRRARREIECRE. SElAMNE,. MR,
BIESEnNE. HEEFSIEFE MUASIRFRAHZE. WM ~m3snas: 21784001, £T5IHBAS:

o - - . »
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» » " ® -~ - -
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Y Google Cloud  couigoosiocom
aWS Amazon Web Services

dWs.amazon.com
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