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Apache Flink

Flink is an open source framework and distributed engine for unified batch and stream processing.
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Apache Flink

Flink is an open source framework and distributed engine for unified batch and stream processing.
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Use Cases

This gives you a robust foundation for a wide range of use cases:
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Use Cases

Classical, core stream processing use cases that build on the primitives of streams, state and time.
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Stateful Stream Processing

Classical, core stream processing use cases that build on the primitives of streams, state and time.

e  Explicit control over these primitives
e Complex computations and customization

e  Maximize performance and reliability

Example Use Cases
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Large-scale Data Pipelines

ML-Based Fraud Detection

Service Monitoring & Anomaly Detection
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https://www.youtube.com/watch?v=9y27FJgz5-M
https://www.youtube.com/watch?v=p8qSWE_nAAE
https://www.ververica.com/blog/real-time-fraud-detection-ing-bank-apache-flink?utm_source=cp&utm_campaign=wad2020

Use Cases

More high-level or domain-specific use cases that can be modeled with SQL or Python and dynamic tables.
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Streaming Analytics & ML

More high-level or domain-specific use cases that can be modeled with SQL or Python and dynamic tables.

e Focus on logic, not implementation
e  Mixed workloads (batch and streaming)

e Maximize developer speed and autonomy

Uber criteol..

Unified Online/Offline Model Training E2E Streaming Analytics Pipelines ML Feature Generation
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https://youtu.be/gSRjTm4AHjk
https://www.ververica.com/blog/flink-for-online-machine-learning-and-real-time-processing-at-weibo
https://youtu.be/nGOrFtPfci0

More Flink Users

- v ® <>
Reibob @ €F aws il FTHzn  bolcom®™  busesgy

Capira/:o,w’w CON‘% AST ) HanSight @ DYALLEMC O DiDi ebay ERICSSON Z

JOHNDEERE

oldman . m
?) gojek Saehs A S N O
® goj S wg ING & lyrt 7> KLAVIYO OB
OARBYS.. oppo M4 \NETFLIX  dRazorpay g% splunk>

stripe Pelefonica Tencent i  theTradeDesk Uber wérkday. m I\

Xlaomi.com

10 @morsapaes Learn More: Powered by Flink, Speakers — Flink Forward San Francisco 2019, Speakers — Flink Forward Europe 2019 @


https://flink.apache.org/poweredby.html?utm_source=cp&utm_campaign=wad2020
https://sf-2019.flink-forward.org/speakers
https://europe-2019.flink-forward.org/speakers
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Python is...pretty stacked?

What data science frameworks do you use in
addition to Python?

62% NumPy
51% Pandas . . . .

Mature analytics stack, with libraries that are
43% Matplotlib

37%  TensorFlow fast and intuitive.
33% SciPy
32%  SciKit-Learn
23% PyTorch
23% Keras
14%  Seaborn
11%  NLTK
4%  Gensim

2%  Theano

1%  MXNet
2%  Other
25% None
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https://www.jetbrains.com/lp/devecosystem-2020/python/

...and also timeless!

What data science frameworks do you use in
addition to Python?

62% NumPy 1995

51% Pand . . . .

EntlEs Mature analytics stack, with libraries that are
43%  Matplotiio
37% TensorFlow fast and intuitive.

33% _SciPy

32% SciKit-Learn
23% PyTorch
23% Keras
14%  Seaborn
11%  NLTK

4%  Gensim

2%  Theano

1%  MXNet
2%  Other
25% None
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...and also timeless!

What data science frameworks do you use in
addition to Python?

62%  NumPy
51% Pand . T :
andas Mature analytics stack, with libraries that are
43%  Matplotiio
37% TensorFlow fast and intuitive.
33% _SciPy

32% SciKit-Learn
23% PyTorch
23% Keras

14%  Seaborn

figer SRS Older libraries are mostly restricted to a data
4%  Gensim
2%  Theano size that fits in memory (RAM), and designed to
1% MXNet .

¢ run on a single core (CPU).
2%  Other
25% None
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This is a problem, because
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But you still want to use these powerful libraries, right?
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Why PyFlink?

©



Why PyFlink?

é

Expose the functionality of Flink beyond the JVM
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Why PyFlink?
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Why PyFlink?

Distribute and scale the functionality of Python through Flink
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Flink at Alibaba scale

Real-time Data Applications

incl. sub-second updates to the GMV dashboard

Double 11 / Singles Day

Search Recomm. BI Security
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Learn more: Alibaba Cloud Unveils 'Magic' Behind the World's Largest Online Shopping Festival u.~


https://finance.yahoo.com/news/alibaba-cloud-unveils-magic-behind-020000957.html
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Can we use PyFlink to identify the most frequent topics in the Flink User Mailing List?
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The Demo Environment
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DEMO

Step 1. Create the source and sink tables.

dd1l_jdbc_source = """ user_ml_messages (
message_date TIMESTAMP(3),
message_id STRING,
message_in_reply_to STRING,
message_from_name STRING,
message_from_email STRING,

message_subject STRING,
message_body_html STRING,
message_body_plain STRING,
(message_id) NOT ENFORCED
(
'connector'= 'jdbc',
‘url' 'jdbc:postgresql://postgres:5432/postgres’, .
'table-name' = 'perceval.stg_flink_user_ml', Connector Properties
'username’ 'postgres’,
'password’ 'postgres’
) ddl_jdbc_sink = """ flink_user_ml_topics (
message_id STRING,
create_jdbc_source = t_env.execute_sql(ddl_jdbc_source) message_date TIMESTAMP(3),
message_from_name STRING,
topic VARCHAR(2)
(
'connector'= 'jdbc',
‘url' 'jdbc:postgresql: //postgres:5432/postgres’,
'table-name’ 'perceval. flink_user_ml_topics',
'username' 'postgres’,
'password' 'postgres'

)IIIIII

DDL Statement Execution create_jdbc_sink = t_env.execute_sql(ddl_jdbc_sink)
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DEMO

Step 2. Write and register a UDF to clean and classify the messages.

udf (input_types=DataTypes.STRING(), result_type-DataTypes.STRING())
def class_model(m):

lda = LdaModel. load("model/1da_model/1lda_model_user_ml")
v = tokenizer.pre_process(m)
vector = ldalv] Text pre-processing and classification logic

topics = sorted(vector, key=lambda x: x[1], reverse=True)

str(topics([0][0])

t_env.register_function("CLASS_TOPIC", class_model)

> How would this perform if it were defined as a Pandas UDF?

26 @morsapaes Learn more: NLP with LDA - Analyzing Topics in the Enron Email dataset @


https://medium.com/datadriveninvestor/nlp-with-lda-analyzing-topics-in-the-enron-email-dataset-20326b7ae36f
https://flink.apache.org/2020/08/04/pyflink-pandas-udf-support-flink.html

DEMO

Step 3. Build your query, that will insert your results into the sink table.

27

t_env. from_path("user_ml_messages") \
.filter("message_subject.isNotNull") \
.select("message_id, message_date, message_from_name, CLASS_TOPIC(message_subject)")

t_env.execute_insert("flink_user_ml_topics")

t_env.execute_sql(" flink_user_ml_topics \
message_id, message_date, message_from_name, CLASS_TOPIC(message_subject) \

user_ml_messages message_subject "y

@morsapaes
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DEMO

Step 4. Submit the job (and dependencies) to the cluster.

docker-compose exec jobmanager ./bin/flink run -py /opt/pyflink-ff2020/pipeline.py \

--pyArchives /opt/pyflink-ff2020/1da_model.zip#model \ | LDA Model + Dictionary
--pyFiles /opt/pyflink-ff2020/tokenizer.py -d

Flink Web UI

Running Jobs

Job Name

insert-
into_default_catalog.default_database.flink_user_ml_topics

Start Time

2020-10-22 18:09:14

Duration

Tm 6s

End Time

Tasks Status
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DEMO

Step 5. Visualize in Superset!

OO Superset Data- Chats  Dashboards  SQLLab -

Flink User Mailing List (orarr) =

Activity (Q3 2020)
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PyFlink in a Nutshell”

» Native SQL integration
» Unified APIs for batch and streaming

« Support for a large set of operations (incl. complex joins, windowing, pattern matching/CEP)

30 @morsapaes * As of Flink 1.11, only the Table APl is exposed through PyFlink. The low-level DataStream APl is going to be supported in 1.12. @



PyFlink in a Nutshell”

» Native SQL integration
» Unified APIs for batch and streaming

« Support for a large set of operations (incl. complex joins, windowing, pattern matching/CEP)

Execution

Streaming

UDF Support

+ UDTF, UDAF (1.12) + UDTF, UDAF (1.12)
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PyFlink in a Nutshell”

» Native SQL integration
» Unified APIs for batch and streaming

« Support for a large set of operations (incl. complex joins, windowing, pattern matching/CEP)

Execution Native Connectors Formats
> @
Streaming & CcSv
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+ UDTF, UDAF (1.12) + UDTF, UDAF (1.12) -w
Elasticsearch

+

32 @morsapaes * As of Flink 1.11, only the Table APl is exposed through PyFlink. The low-level DataStream APl is going to be supported in 1.12. @



PyFlink in a Nutshell”

» Native SQL integration
» Unified APIs for batch and streaming

« Support for a large set of operations (incl. complex joins, windowing, pattern matching/CEP)

Execution Native Connectors Formats ML Library (WIP)
-
Streaming & cSV o
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i
~ . orc Notebooks
UDF Support e
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A
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+ UDTF, UDAF (1.12) + UDTF, UDAF (1.12) -w
Elasticsearch

Apache Zeppelin
+
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https://cwiki.apache.org/confluence/display/FLINK/FLIP-39+Flink+ML+pipeline+and+ML+libs

Thank you, Data Science UA

Follow me on Twitter: @morsapaes

Learn more about Flink: https://flink.apache.ora/
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