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I’m Simon Su...

var simon = {/**  am at GCPUG.TW **/};

simon.aboutme = 'http://about.me/peihsinsu’;

simon.nodejs = ‘http://opennodes.arecord.us";
simon.googleshare = 'http://gappsnews.blogspot.tw'

simon.nodejsblog = ‘http://nodejs-in-example.blogspot.tw';

simon.blog = ‘http://peihsinsu.blogspot.com’;

simon.slideshare = ‘http://slideshare.net/peihsinsu/';

simon.email = ‘simonsu.mail@gmail.com’;

simon.say(‘Good luck to everybody!");
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http://slideshare.net/peihsinsu/

https://www.facebook.com/grou

s://plus.google.com/u/0/communities/116100913832589966421
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e Data scientist
e Data engineer
® Frontend engineer
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Google Cloud in Big Data Solution

(i
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Google Focused Cloud

NOW

Assembly required

2"d Wave

Virtualized
Data Centers

18t Wave
Colocation

Standard virtual kit for
Rent. Still yours to
manage.

Your kit, someone
else’s building.
Yours to manage.

Storage Processing Memory Network

Next

True On Demand Cloud

3 Wave

An actual, global
elastic cloud

Invest your energy in
great apps.

@ Containers

Distributed Storage, Processing
& Machine Learning
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Google Cloud Family

Application Q)
@ = 00600000

Enabling No-Touch Operations

Data Services

00060000006

Breakthrough Insights,
Breakthrough Applications

o= Foundation
B Infrastructure & Operations

The Gear that Powers Google
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GCP tools for data processing and analysis

Capture Store Process Analyze

@
| T T 1 1 1]

Pub/Sub Cloud BigQuery  Cloud SQL Cloud Dataflow [ Dataproc BigQuery  Dataproc Larger
Logs Storage Storage (mySQL) Datastore Hadoop

App Engine (NoSQL) Ecosystem
BigQuery streaming
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Common big data processing flow

H| weATTTHH
F|=TTHH

o D :g; §g kafka Spcnl"ll(\Z ij

@ _ 0O .

Events/sec Events/month

Devices

16.6K
Events/sec
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Google Big Data Evolution History

MapReduce Spanner

Big Table

GFS Colossus

2002 2004 2006 2008 2010 2012 2013
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Look into Dataflow

User Code & SDK

—

Monitoring Ul

Managed Service

Job Manager

Work Manager
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Dataflow use case

ETL Analysis Orchestration
« Movement * Reduction « Composition
* Filtering « Batch computation « External
* Enrichment « Continuous orchestration
. Shaping computation  Simulation
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Getting Start - Installation
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Get your GCP project

) Google Cloud Platform

% &k F Cloud Platform

6 {# AP Cloud Platform &S
THARERRTERES - @VABHRBN—H#
i =

B
4
&
2]
op
1
a4

@ BEEE $300 ETHRAEE

st R RN T A4 300 £ il MENEE ¢ ATESARE 60

) BARTFE4EANRABRINGELE - BAERE - B A MIE Google Cloud Platform E{EF -
REE R BT -
. £ AR SRR ABERERTaDEzY
PO EMEFEFMET Google Cloud Platform % 3 AFHERERHS 4
A5 PRI R PO 5 R < - %2 3R
BANRIEEERG R EREZRE A -
= e &

Cp it ¢ ]
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Install Eclipse Plugin for Dataflow
[ Help | @ 60 @ & avilable software | \Q

E‘ Check the items that you wish to install.

l{é'i:' Welcome work with: | https://dl.google.com/dataflow/eclipse/ | || Add. [

Find more software by working with the "Available Software Sites" preferences.

(?) Help Contents |
4" Search
Dynamic Help

| a@|

Name Version

« 1l Google Cloud Dataflow

Key Assist... 3L
Tips and Tricks...

& Report Bug or Enhancement...

Cheat Sheets...

[=F] H
w Check for Updates SelectAll || DeselectAll |  1item selected

2. Install New Software... .
Details

Ea Installation Details Google Cloud Dataflow =
mp Eclipse Marketplace... More...

& show only the latest versions of available software [ Hide items that are already installed

& Group items by category What is already installed?
["] show only software applicable to target environment

[ Contact all update sites during install to find required software

Cancel Finish
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Verify your installation

® @ Mew
Select a wizard

)

l

Wizards:
_type filter text o]

b (= Database Web Services
F [ Eclipse Modeling Framework
b = EJB
> = Git
¥ (= Google Cloud Platform
£ cloud Dataflow Java Project
» = Java

k= Java EE

F (= Java Emitter Templates
F (= JavaScript

k= JAXB

b JPA {
B = Maven

¥ (= Plug-in Development

| @ Carce
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Getting start with GCS
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Google Cloud Storage Features

|

Regional buckets l O(miirr]j g”;g[;)rt
Object
versioning

Online cloud
Object lifecycle import (Cloud
management Storage Transfer
Service)

Object change
notification
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Create your bucket for Dataflow use

E Storage Browser € CREATE BUCKET C REFRESH

W  Browser

Buckets Filter by prefix...

<  Transfer

1 Settings Name Storage class Location
a Standard us :
c Standard ASIA-EAST1 :
d Standard us :
d Standard us :
d Standard us :
e Standard us :
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Run Dataflow in Local
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Create dataflow project

® @ Mew Cloud Dataflow Project
Create a Cloud Dataflow Praoject

This wizard creates a new Google Cloud Dataflow project.
|

Group ID: com.gepdemo.datafiow ® & New Cloud Datafiow Project
Artifact ID: PipelineSample Set Default Cloud Dataflow Run Options

Project Template: Starter project with a simple pipeline E | @ Found staging location gs://bbbbbbbbbb

Package: com.gcpdemo.dataflow |

Cloud Platform Project ID:

sunny-573
Use default Workspace location Cloud Storage Staging Location: | gs://bbbbbbbbbb Create
Location:
} Advanced
1
i | @ < Back Mext >

Cancel

|
g3 @ %
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Dataflow Sample

Project Explorer  [# Package Explorer 52 = a

¥ = PipelineSample
¥ (™ src/mainfjava _
¥ 8 com.gcpdemo.dataflow ORI |
» |J] StarterPipeline.java . 46 @SuppressWaornings("serial") :

» B\ JRE System Library [JavaSE-1.7] : 47 public class StarterPipeline {
FﬁMavenDependencie.s © 48 private static final Logger LOG = LoggerFactory.getlogger(StarterPipeline.class);

"-'.—;"b'" © 58= public static void main(String[] arags) {
> (& src S 51 Fipeline p = Pipeline.create(
[ target D52 PipelineOptionsFactory. fromArgsCargs).withValidation().create(});
[sa] pom.xmi i 53
54 p.apply(Create.of("Hello", "World"))
...} BBE .apply(ParDo.of(new DoFn<5tring, 5tring>() {
| 5h= @0verride
B57 public wvoid processElement(ProcessContext c) {
;58 c.output(c.element().tolpperCase());
. 58 4
. 6 133
I BlE .apply(ParDo. of(new DoFn<String, Void>() {
| b2e 80verride
Bel public wvoid processElement(ProcessContext c) {
D G4 LOG.info(c.element());
: 65 1
. 66 i
4 (= r
: 68 p.run(l;
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Execute Dataflow

[J] starterPipeline.java 83

5 LU LU wL L, B o
18 ! = = 7
19 * <p>To run this starter example using managed resource in Google Cloud | L L Edit Configuration 1
49 * Platform, you should specify the following command-line options: Edit configuration and launch.
41 * --project=<YOUR_PROJECT_ID> d .
42 " --stagingl Undo RAGE> Found staging location gs:/{bbbbbbbbbb
43 [ --runner=§ 2
44 * In Eclipse, Revert File ICE" run configuratig
45 @ W/ Save Name:  PipelineSample_StarterPipeline
16 @SuppressWarnin e : e =
47 public class St Open Declaration Fa {© Main |Pipeline Arguments . (= Arguments | &, JRE
48 private stati Open Type Hierarchy Fa ‘Logger(StarterPipelin Runnar:
49 e -
S@= public static Open F:a” Hierarchy ~XH DirectPipelineRunner Runs the pipeline on the local machine.
51 Pipeline p Show in Breadcrumb ¥#EB = Wi .
F f v : A 3 DataflowPipelineRunner Runs the pipeline remotely on the Dataflow service and detach.
52 Pipelir  Quick Qutline 380 idation().create()); ° = b L
.| - b i ipelir ipeli i i i L
E? ,‘. e Quick Type Hlerarchy 9T BlockingDataflowPipeli Runs the pip y on the Dataflow service and wait for it to complete
L_.:'; = .apply(Parl Open With >
56e @0verride Show In TBW > Use default Dataflow options
gas public v Cloud Platform Project ID:
58 c.outpy Cut RS R FREs 5
IC'; })§ Copy Cloud Storage Staging Location: ~
e -apply(Part Copy Qualified Name
625 B0verride Paste £ Pipeline Options:
&63 public vc i y
64 L0G.int  Quick Fix 81 Searoh..
65 1 Source NHES >
66 I3 =
67 ooy ERT * com.google.cloud.dataflow.sdk.options. DataflowPipelineOptions
p.run(); Local History b
s } 2 } com.google.cloud.dataflow.sdk.options.BigQueryOptions
70 } Referenc.es > ¥ com.google.cloud.dataflow.sdk.options.StreamingOptions
71 Declarations >
| ¥ com.google.cloud.dataflow.sdk.options.GesOptions
Markers [ Propertie &5 Add to Snippets... pots i Problems FEFED * com.google.cloud.dataflow.sdk.options.GepOptions
. | VS PR TR T TGN TN VRS T ST Yy T N RSy WY Pu—
cterminated> sunny-573.} Run As > Dataflow Piall
XA 23, 2016 0:47: 06 Deb{.lg As > [7] 2 Java Applicatic Revart Apply
#: Uploading Pipel Profile As >

Dataflow 5DK version Validate Run Configurations.| L
Cihmi++ad dah: 20162 - I

©) cose TN
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Lab 1: Ready your dataflow
environment and create your
first dataflow project

Create GCP project

Install Eclipse and Dataflow plugin
Create first Dataflow project

Run your project
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After lab - What thing in GCS bucket

61% 2016-96-23 22:00:10
+ 1 + gsutil 1ls -1 gs://bbbbbbbbbb
436303 2016-06-23T13:46:45Z gs://bbbbbbbbbb/avro-1.7.7-6RDjo7rQGEseL INFbPPOgw. jar
3929 2016-96-23T13:57:317 gs://bbbbbbbbbb/classes-6X0RZ2Gv(odKi0@Xq3FwWYbl). zip
3791 2016-96-23T13:46:02Z7 gs://bbbbbbbbbb/classes-YIBRre@R5cCb@vDNxFEsg). zip
46725 2016-06-23T13:46:237 gs://bbbbbbbbbb/commons-codec-1.3-JhScEFNGHANzalL fg5dNzA. jar
378217 Z016-06-23T13:46:537 gs://bbbbbbbbbb/commons-compress-1.9-bJzol@ueTBfL3gepdCUkXA. jar
60686 Z2016-06-23T13:46:227 gs://bbbbbbbbbb/commons-logging-1.1.1-7USDR_wEBANKoUyBib833g. jar
129475 Z2016-06-23T13:46:347 gs://bbbbbbbbbb/gcsio-1.4.2-EedesivE_olD34McBUPHrw. jar
194765 Z2016-06-23T13:46:107 gs://bbbbbbbbbb/google-api-client-1.28.0-2L1i3Rq3Fz7KyPLlyXhBZcXQ. jar
2698 2016-06-23T13:46:36Z gs://bbbbbbbbbb/google-api-client-jacksonZ-1.2@0.0-EbEqFi4R0)-h7hdKEHxkPO). jar
2388 2016-06-23T13:46:357 gs://bbbbbbbbbb/google-api-client-javab-1.20.0-2K96jNpulhL4z7pRTIxguA. jar
B7040 Z016-86-23T13:46:117 gs://bbbbbbbbbb/google-api-services-bigquery-vZ-rev198-1,20.0-9YXX00q1PE6dnMAsImHCcxg. jar
95445 2016-D6-23T13:46:07Z gs://bbbbbbbbbb/google-api-services-dataflow-vib3-revi@-1.20.8-tkt5aoeAbplpdgi?_YtwGg. jar
445539 Z016-86-23T13:46:287 gs://bbbbbbbbbb/google-api-services-datastore-protobuf-vibetaZ-revl-3,0.2-YzIMTHbS3ELGYSWm260xmA., jar
74062 2016-06-23T13:46:137 gs://bbbbbbbbbb/google-api-services-pubsub-v1-rev3-1.20.0-0_wx17tdFEvBy9Y148xoll). jar
94467 2016-06-23T13:46:142 gs://bbbbbbbbbb/google-api-services-storage-vl-rev25-1.19.1-K3sndkriigzv]_BGAkbWhHw. jar
508731 2016-06-23T13:46:09Z gs://bbbbbbbbbb/google-cloud-dataflow-java-proto-library-all-@.4,158721-pTy0z jprXSVSmNRFSFx G0, jar
4468933 2016-06-23T13:46:06Z gs://bbbbbbbbbb/google-cloud-dataflow-java-sdk-all-1. 2. 1-VUgzwvrE4ETpM3BoGdUhEQ. jar
286717 2016-06-23T13:46:17Z gs://bbbbbbbbbb/google-http-client-1.20.0-cMiyQcNhqOYw3bem58ERGgG. jar
7rl2 2016-06-23T13:46:30Z gs://bbbbbbbbbb/google-http-client-jackson-1.15.8-re-vf(3gwRcTlzvFg2iSowdtw. jar
6720 2016-06-23T13:46:15Z gs://bbbbbbbbbb/google-http-client-jacksonZ-1.20.8-w-ZUJB1Nn@zedDZY_4n25g. jar
2016-06-23T13:46:29Z gs://bbbbbbbbbb/google-http-client-protobuf-1.15.8-rc-BIGyHgYkpslj4mCKTyAXZg. jar

=
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After lab - The Run Configuration

® O Run Configurations
Create, manage, and run configurations |i
Found staging location gs://bbbbbbbbbb E
LI &= X = :":' ¥ [| Mame: PipelineSample_StarterPipeline "
( @ Main E-F'-‘ipaﬁna Argument; = Argumnrns-'! B, JRé| L4 Classpath" B, Source | -] Environment | il Common | L
"ﬁ' Android Application Runner: 1
Jii Android JUnit Test e o : I
v f] Apache Tomeat DirectPipelineRunner Runs the pipeline on the local machine. E[
| Tomcat v8.0 Server at localr o DataflowPipelineRunnar Runs the pipeline remotely on the Dataflow service and detach. b
¥ ‘B‘ Datafiow Pipelng BlockingDataflowPipelineRunner Runs the pipeline remotely on the Dataflow service and wait for it to complete. '
) CloudDataflow
) cloudDataflow WordCount
£) PipelineSample_StarterPipeli Use default Dataflow options
&) starterPipeline S e e

-[__'I".JCCDI"If Taiwan 2016 #)CConf



Dataflow in Batch Mode
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What we do in Big Data process...

Shuffle GroupByKey

Reduce

. -
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Pipeline

e A Direct Acyclic Graph of data processing
transformations

e (Can be submitted to the Dataflow Service for
optimization and execution or executed on an
alternate runner e.g. Spark

e May include multiple inputs and multiple outputs

e May encompass many logical MapReduce
operations

e PCollections flow through the pipeline
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Inputs & Outputs

> Read from standard Google Cloud Platform
data sources

 GCS, Pub/Sub, BigQuery, Datastore

> Write your own custom source by teaching
Dataflow how to read it in parallel Source/Sink

» Currently for bounded sources only

> Write to GCS, BigQuery, Pub/Sub

* More coming...

> Can use a combination of text, JSON, XML,
Avro formatted data
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PCollection

> A collection of data of type T in a pipeline e _
_ PCoIIection<K,V> :{?ﬁz;hawks, NFC, Champions, Seattle,
> Maybe be either bounded or unbounded
in size :
> Created by using a PTransform to: gigeﬁhgzslzzzpzzxﬁay
* Build from a java.util.Collection ’
« Read from a backing data store “#GO';awkS”,

« Transform an existing PCollection
> Often contain the key-value pairs using
KV
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Transforms

e A step, or a processing operation that transforms data
o convert format, group , filter data

e Type of Transforms

pe=e I
o ParDo '
o GroupByKey
. A 0 g O
o Combine imel. o
o Flatten Element-Wise Aggregating Composite

m Multiple PCollection objects that contain the same data type, you can

merge them into a single logical PCollection using the Flatten transform
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Pardo (Parallel do)

> Processes each element of a PCollection

independently using a user-provided DoFn {Seahawks, NFC,
Champions, Seattle, ...}

> Corresponds to both the Map and Reduce
phases in Hadoop i.e. ParDo->GBK->ParDo

> Useful for KeyBySessionld

Filtering a data set.

Formatting or converting the type of each element {
KV<S, Seahawks>,
in a data set. KV<C,Champions>,
<KV<S, Seattle>,
Extracting parts of each element in a data set. KV<N, NFC>, ...
}

Performing computations on each element in a

data set.
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Group by key

« Takes a PCollection of key-value pairs
and gathers up all values with the same

key {KV<S, Seahawks>, KV<C,Champions>,
<KV<S, Seattle>, KV<N, NFC>, ...}

» Corresponds to the shuffle phase in l

Hadoop GroupByKey

{KV<S, {Seahawks, Seattle, ..},
Wait a minute... KV<N, {NFC, ..}
How do you do a GroupByKey on an unbounded PCollection? ’ C
KV<C, {Champion, ..}}
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Group by key sample

80verride
public PCollection<EKV<T, Long>> apply(PFCollection<T> in) {
return
in
.apply(ParDo.named("Init")
.0f (new DoFn<T, KV<T, Long>>() {
goverride
public void processElement(ProcessContext c) {
c.output(KV.of(c.element(), 1L));
}
}))

.apply(Combine.<T, Long>perKey|(
new SerializableFunction<Iterable<Long>, Long>() {
g0verride
public Long apply(Iterable<Long> values) {
long sum = 0;
for (Long walue : values) {
sum += value;
}

return sum;

)i
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Lab 2: Deploy your first
project to Google Cloud
Platform

e Checking the Lab 1 project working well
e Deploy to cloud and watch the dataflow
task dashboard
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Dataflow Task Dashboard

sunny-573 ~ B O e

Py

i} Cloud Dataflow Jobs

i
Mame Type End time Elapsed time Start time Status ID
@ starterpipeline-peihsinsu-0623135730 Batch e 43 sec Jun 23, 2016, 9:57:42 PM Running 2016-06-23_06_57_42-10300938932320125496
O starterpipeline-peihsinsu-0623134601 Batch Jun 23, 2016, 9:49:56 PM 2 min 49 sec Jun 23, 2016, 9:47:07 PM Succeeded 2016-06-23_06_47_07-3034319680440489870

sunny-573 - B D

i} Cloud Dataflow starterpipeline-peihsinsu-0623135730

Summary Logs Step

3 Job Name starterpipeline-peihsinsu-0623135730
Create.Values
Succeeded Job ID 2016-06-23_06_57_42-10300938932320125496
Job Status @ Running Stop job
SDK Version Google Cloud Dataflow Java SDK 1.2.1
i R it Job Type Batch
AnonymousParDo Start Time Jun 23, 2016, 9:57:42 PM
Running Elapsed Time 1 min 0 sec
Errors 1]
Warnings 0
P eSS Total Worker Time e
AnonymousParDo2
Running
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Dataflow in Streaming Mode

(i
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Pub/Sub working model

Push Subscription Pull Subscription

Pub/Sub System Pub/Sub System

@ Cloud Pub/Sub £ 9 Cloud Pub/Sub

Message Ack Message Ack
..'; Subscriber _ ..'; Subscriber -
=%  HTTP POST reguest

HTTF GET request

¥ HTTP GET response
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Pub/Sub Operations - Topics

$ gcloud --format=json alpha pubsub topics create my-topic

"reason": -
"success": true,

"topicId": "projects/sunny-573/topics/my-topic"

$ gcloud alpha pubsub topics publish my-topic '{"aaa":123,"bbb":223}"
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Pub/Sub Operations - Subscriber

$ gcloud alpha pubsub subscriptions create sub@82 ——topic my-topic

ackDeadlineSeconds: 18
pushEndpoint: null
reason: "'
subscriptionId: projects/sunny-573/subscriptions/sub@@2
success: true

topic: projects/sunny-573/toplics/my-topic

type: push

$ gcloud alpha pubsub subscriptions pull sub@@l

DATA MESSAGE_ID | ATTRIBUTES

|
T T

{"aaa":123,"bbb":223} | 43961024144056 |
| 1

L T
| ACK_ID
|

:
|
|
| MTIFQVSAEkw6. . . 4cqZhg9XxJLLD5-
|

1
|
|
1
|
J

% gcloud alpha pubsub subscriptions ack sub®@1 MkVBXKASTDo...JLLD5-MQ
ackIds:

- MkVBXkASTDo...JLLD5-MQ

subscriptionld: projects/sunny-573/subscriptions/sub@@l
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Simple Guide for Pub/Sub

1 ®  ® [ pubSubAP - Google Cloud P Simon@Gma
! &« C' @& https://gcpug-tw.gitbooks.io/google-cloud-platform-in-practice/content/pubsub_getting_start.html B v 8 & v @m@md ]
[Edgtabiel PubSub A PS5
[Cloud Dataflow]
BARE = B
PubSub A\ F§
# ¥ Google Cloud SDK
i} Google Cloud SDK Cloud PubSubfZGoogle Cloud Platform_Ef—{EPublish SubscriberfIfR %5, #{E A E T LU BAPIE &
i 52 4948 25 Latency #)izt - Smokeping HE|PubSub L, I HiEi@3% 37 SubscriberdH fih i 5 i AT LA IR S R AGE — 2P RUBEHL...
TEGCE_ L # Auto Scale WebZ4# PubSubf M T t
BUOE-E MM IR « EREARXBHEEIT, H0EREM IR0 R G R RAHYR A
1 52 B AT WebZE » XiEPushSRPUllFES 3, HAPushT LURER F R EPush URL, MR #rT bl B R R E s ks,
APJESession fli i Kt Higush d R
« (Efit“at least once” deliveryfIiXE{R:E, ¥ EEREHHBEPHENRRE
MIEGL QIR e + PubSubR—fB&IRIHEH, ¥ ARKBIEMEZFIERKAHBLEAR
gl
BIEARR B Push Subscription Pull Subscription
i ACSV#E EIBigQuery Pub/Sub System Pub/Sub System
Apps Sciptstil 9 Cloud Pub/Sub (d @ Cloud Pub/Sub
Url Fetch "
Google Formf #E i i I
Message Ack Message Ack
GCE#ISoftware Raidi l |

Ref: https://gcpug-tw.gitbooks.io/google-cloud-platform-in-practice/content/pubsub_getting_start.html
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Dataflow with Cloud Pub/Sub Use Case

” fluentd e
Globally redundant &7 it @
Low latency (sub sec.) m
N to N coupling

Batched read/write

Push & Pull
|
Guaranteed Delivery
Auto expiration
_

| Message 1 | Message 3

l | Message 2 Message 3
e Subscriber X @

Message 1 Message 2 Message 3
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Lab 3: Create a Streaming
Dataflow model

e Create PubSub topic
e Deploy Dataflow streaming sample
e Watch Dataflow task dashboard
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After Dataflow

SaL

@
.0, @
0

Datalab BigQuery
An easy tool for analysis and report An interactive analysis service
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Google Data Studio

&« C' ' @ https://datastudio.google.com/?hl=en#/org//navigation/reporting B v 9 & &n £ ¢

' B Google Data Studiobeta  Home o

~
Start a new report ALL TEMPLATES .,

+

PeTe——

Ecommerce PPC AdWords Overview

ALL  OWNEDBYME  SHAREDWITHME  TRASH Q, search Az @
| Previous 30 days Owner Last Modified
| REPORTS .
- [ untitled Report Simon Su Sep 28,2016 :
i E DATA SOURCES m [Sample] YouTube Channel Report Sep 27,2016 :
|
Earlier Owner Last Modified
n Video tutorials
| Learn by watching! m] [Sample] Acme Marketing Website o Aug 23,2016 :
m [Sample] Population Sample Report Q Aug 6, 2016 :
m [Sample] AdWords Overview Report Aug 6,2016 :
E] Welcome to Data Studio! (Start here) Jul 27, 2018 :
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--- THANKS ---

O
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