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The Evolution of Data Warehousing
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A Traditional Data Warehouse Approach
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The Cloud Approach to Data Warehousing
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Progress DataDirect Driver for Google BigQuery
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Google BigQuery Driver In Action
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Use Cases for Google BigQuery
JDBC and ODBC Drivers



Definition of JDBC

Java™ database connectivity (JDBC) is the JavaSoft specification of a standard application
programming interface (API) that allows Java programs to access database management
systems.

The JDBC API consists of a set of interfaces and classes written in the Java programming
language.

Using these standard interfaces and classes, programmers can write applications that connect
to databases, send queries written in structured query language (SQL), and process the results.

Since JDBC is a standard specification, one Java program that uses the JDBC API can connect
to any database management system (DBMS), as long as a driver exists for that particular
DBMS.
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Definition of ODBC

The Microsoft Open Database Connectivity (ODBC) interface is a C programming language
Interface that makes it possible for applications to access data from a variety of database
management systems (DBMSSs).

ODBC is a low-level, high-performance interface to connect to databases, send queries written
In structured query language (SQL), and process the results.

The ODBC interface allows maximum interoperability—an application can access data in
diverse DBMSs through a single interface.

Moreover, that application will be independent of any DBMS from which it accesses data. Users
of the application can add software components called drivers, which interface between an
application and a specific DBMS
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Batch Data With Apache NiFi
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Read Data from Hive using DataDirect

Qui seTable 1.10.0

org apache nifi - nifi-standard-nar

In 0 (0 bytes)
Read/Write 0 bytes/ 0 bytes
Out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

ConvertAvroToJSON
C AvroToJSON 1.10.0
org.apache.nifi - nifi-avre-nar

In 0 (0 bytes)

Read/Write 0 bytes/ 0 bytes

Qut 0 (0 bytes)

Tasks/Time 0/00:00:00.000

ConvertJSONToSQL

ConvertJSONToSQL 1.10.0
org.apache.nifi - nifi-standard-nar
In 0 (0 bytes)
Read/Write 0 bytes / 0 bytes
Out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

Name success
Queued 0 (0 bytes)

Name split
Queued 0 (0 bytes)

Name success
Queued 0 (0 bytes)

Name success
Queued 0 (0 bytes)

S Name sql

5 min Queued 0 (0 bytes)
5 min

5 min

0 0 0 0
SplitAvro
SplitAvro 1.10.0
org apache nifi - nifi-avro-nar
> In 0 (0 bytes)
Read/Write 0 bytes /0 bytes
Out 0 (0 bytes)

Tasks/Time 0/00:00:00.000

Anonymize Data

ReplaceText 1.10.0

org.apache_nifi - nifi-standard-nar

2 16:33:41 UTC

5 min

3 min
5 min

5 min

- | In 0 (0 bytes) 5 min
Read/Write 0 bytes / 0 bytes 5 min
Qut 0 (0 bytes) 5 min
Tasks/Time 0/ 00:00:00.000 5 min

Write to BigQuery using DataDirect

PutSQL 1.10.0
org.apache.nifi - nifi-standard-nar
—_— I 0 (0 bytes)
Read/Write 0 bytes /0 bytes
Qut 0 (0 bytes)

Tasks/Time 0/00:00:00.000
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Configure Controller for GBQ
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Controller Service Details
SETTINGS PROPERTIES COMBIENTS
Required field

Max Connection Lifetime

Time Between Eviction Runs

Database Connection URL © | jdbc:datadirect:googlebiggyp roject=myproject;Datas... i
Database Driver Class Name © com.ddtek.jdbc.googlebigg oogleBigQueryDriver
Database Driver Location(s) @ | Novalue set
Kerberos Credentials Service © | Mo value set
Database User @ | Mo value set
Password © | Mo value set
Max Wait Time @ 500 millis
Max Total Connections 9 8
Validation guery © | Novalue set
Minimum Idle Connections 9 o0
Max |dle Connections o =
(7]
(7]
(2]

Edimirnorn Furirtahla ldla Tiema
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Configure Processor
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Configure Processor
M stopped
SETTINGS SCHEDULING PROPERTIES COMMENTS

Required field +

Property Value
JOBC Connection Pool ©  GoogleBigQuery - -
Statement Type © | INSERT
Table Name @ EloquaPageEvents
Catalog Mame © | Mowvalue set
Schema Name @ | Nowvalue set
Translate Field Names 8 e
Unmatched Field Behavior © | Ignore Unmatched Fields
Unmatched Colurmn Behavior @ | Fail on Unmatched Columns
Update Keys @ | Nowvalue set
Quote Column ldentifiers 9 false
Quote Table |dentifiers 9 | false
S0OL Parameter Attribute Prefix 9 =gl

-

CANCEL APPLY
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AWS Glue — Similar to nifi

» Progress’

Data Stores

.- 3) JDBC
Crawler

A

Data Catalog

& P E

Data Source

Extract

—

3) JDBC

© 2018 Progress

=

AWS Management
Console

Schedule or Event

) @

Job

Data Target

Tra nsform

Load

JDBC

scri pt

Software Corporation an

d/or its subsidiaries or affiliates. All rights reserved.

17



PrOg ress® Corticon® Digital Decisioning: Read/Write Facts and Data
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Easily Access Public and Commercial Datasets

123 results

American Community Survey
(ACS)

Argentina Real Estate Listings

Progerati

United States Census Bureau

Detailed US demographic data at
various geographic resolutions

Monthly property listing data for
Argentina since 2016

o [©]

Austin Crime Data Bitcoin Cash Cryptocurrency
City of Austin Dataset

Bitcoin Cash

City of Austin crime data for 2014
ani The Bitcoin Cash blockchain loaded

to BigQuery and updated daily

O

Bitcoin Cryptocurrency
Bitcoin

Bitcoin blockchain transactions and
blocks, loaded in BigQuery

ChEMBL

ChEMBL Data
Google Patents Public Datasets

Cloud-to-Ground Lightning

Strikes
NOAA

» Progress’

Brazil Real Estate Listings
Properati

Monthly property listing data for
Brazil since 2016

Chicago Crime Data
City of Chicago

Chicago Police Department crime
data from 2001 to present

Columbia Real Estate Listings
Properati

Monthly property listing data for

Bureau of Labor Statistics nsus Bureau US Boundaries
U.S. Bureau of Labor Statistics United s Bureau

U.S. economic statistics for

inflation, prices and unemployment and statistical boundaries

Chicago Taxi Trips Chile Real Estate Listings
City of Chicago Properati

Chicago taxi trips from 2013 to Monthly property listing data for
present Chile since 2016

CPA GLOBAL

THE @ PLATFORM

CPA Global Technical
Standards ETSI Data
Google Patents Public Datasets

Cooperative Patent
Classification Data
Google Patents Public Datasets
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Datasets that define US political >

American Community Survey
(ACS)

United States Census Bureau

Detailed US demographic data at
various geographic resolutions
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Accessing American Community Survey Data

What is the difference in median income in Brooklyn by Census tract from 2010 to 20177

WITH acs 2017 AS (

SELECT geo_id, median income AS median income 2017 FROM ‘bigquery -public-
data.census bureau acs.censustract 2017 5yr’

WHERE geo id LIKE '36047%' --Selecting Brooklyn

)/

acs 2010 AS ( 20.8 MB In 2

SELECT geo 1d, median income AS median income 2010 FROM "bigquery -public-

data.census bureau acs.censustract 2010 5yr’ Seconds for Just

WHERE geo 1id LIKE '36047%' --Selecting Brooklyn 1/100th Of a Cent
),

acs diff AS (

SELECT al7.geo 1id, al7.median income 2017, alO.median income 2010, (al7.median income 2017 -
alO.median income 2010) AS median income diff, geo.tract geom AS tract geom FROM acs 2017 al7

JOIN acs 2010 al0 ON al7.geo id = alO.geo id JOIN "bigquery -public-
data.geo census tracts.census tracts new york geo

ON al7.geo id = geo.geo 1id
)
SELECT * FROM acs diff WHERE median income diff IS NOT NULL

n’ Progress@ © 2018 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.



Google BigQuery Console

22 Census Bureau ACS: What is the difference in median income in Brooklyn by Census tract from 2010 to 2017?

1 WITH acs_2017 AS (

2 SELECT geo_id, median_income AS median_income_2017

3 FROM ~bigquery-public-data.census_bureau_acs.censustract_2017_5yr"~
4 WHERE geo_id LIKE '36047%' --Selecting Brooklyn

5),

6

7 acs_2010 AS (

8 SELECT geo_id, median_income AS median_income_2010

9 FROM ~bigquery-public-data.census_bureau_acs.censustract_2010_5yr”
10 WHERE geo_id LIKE '36047%' --Selecting Brooklyn
1),
12

13 acs_diff As (
14 SELECT

15 al7.geo_id,
16 al7.median income 2017,

)| & savequery ~ i Saveview | ( Schedulequery v £ More ~ This query will process 20.8 MB when run. a
Query results % SAVE RESULTS i EXPLORE WITH DATA STUDIO

Query complete (2.0 sec elapsed, 20.8 MB processed)

Job information Results JSON Execution details

Some cell values are very long and the display is truncated to the first 1024 characters to improve browser performance. If full values are necessary, try
lowering the number of rows per page before clicking "Show full values".

Show full values

Row geo_id median_income_2017 median_income_2010 median_income_diff tract_geom

1 36047000100 88238.0 85396.0 2842.0 POLYGON((-73.9975 40.699653, -73.997395 40.699572, -73.997348 40.69957,-73.99
-73.996946 40.699618, -73.996817 40.699546, -73.996759 40.69948, -73.996708 40.
40.699163,-73.996001 40.699007, -73.995122 40.698767,-73.994292 40.698535, -7.
-73.992124 40.697224,-73.991365 40.69701, -73.991407 40.697777,-73.991409 40.:
40.699845, -73.990872 40.700066, -73.990787 40.70039, -73.990819 40.700554, -73.
-73.99129 40.701049, -73.991676 40.701352,-73.992101 40.701684, -73.992207 40.
40.701844, -73.99236 40.701879,-73.992612 40.702061, -73.992768 40.70215,-73.9

T9 NAD01 AN TANLTA TO ANA1TT AN TNANONE 79 ANAATN AN TNNNTA T9 ANATAN AN ®

Rows per page: 100 + 1-100 of 748 First page > >| Last page
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Progress Corticon Architecture
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RULES

+++

BUSINESS RULES STUDIO

Create the Rules

Model, verify and test business logic in an intuitive
spreadsheet-style interface. Apply advanced analysis tools
for validation, scenario-based model testing and template-
based reporting for documentation and audit

-4

BUSINESS RULES SERVER

Execute the Rules

Corticon Server processes the decision services modeled
and tested in Certicon Studio at the scale and speed your
business requires.

fele]

RESULTS

FACTS & DATA

ACTIONS

ENTERPRISE DATA CONNECTOR

Access All Organizational
Data Sources

Get a direct connection from your decision
services to external data such as relational
databases as they process, without expensive
data integration middleware or complex SQL
coding.
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Interesting Questions Your Apps Can Ask

What countries have the longest life expectancy?

Which countries have the largest proportion of their population under 25?

Over 40% of the world’s population is under 25 and greater than 50% of the world’s population is under
30!

Which countries are seeing the largest net migration

What is the current global picture of PM10 concentration?
PM10 (small particulate matter of 10 microns or less in diameter) is known to cause disease and
cancer, contributing to an estimated 3 million premature deaths worldwide per year in 2012.

What's the average age of first marriages for females around the world?
What's the average response time for each type of dispatched vehicle?

Many, many, more

ProgreSSE © 2018 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.
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Commercilal Datasets

AccuWeather

AccuWeather offers min/max temperatures, precipitation, and snowfall to

enable users to track climate trends that influence consumer behavior.

AccuWeather Learn more

Explore via BigQuery

Dow Jones

Dow Jones DNA offers historical News Snapshots including Dow Jones
Intelligent Indexes (subject, region, and industry taxonomies) which cover

approx 19.5M companies in 28 languages.

DOW JONES

Learn more

Explore via BigQuery

HouseCanary
A HouseCanary offers historical home price indices going back up to 40 years,

home price indices forecasted up to 3 years, current residential housing values

and current housing rental values.

Learn more

Explore via BigQuery

Ie Remine

Remine offers property intelligence when single family homes will be going on

sale within the United States.
(r—
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Streaming Data Ingestion
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Key Features of Kafka

= Scalability

= High-Volume

= Data Transformations
= Fault Tolerance

= Reliability

= Durability

= Performance

= Zero Downtime

= Extensibility

- There are many ways by which applications can plug in and make use of Kafka. In addition, Kafka
offers ways to write new connectors as needed.

Replication

3’ Progress® © 2018 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.



Kafka Connect for JDBC

52 Karrka Connect
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Configuring Kafka Connect

It is driven purely by configuration files, providing an easy integration point for
developers
{

"name": "Jjdbc source GoogleBigQuery foobar 01",
"config": {
"connector.class": "io.confluent.connect.jdbc.JdbcSourceConnector”
"connection.url": "jdbc:datadirect:googlebigquery:schemaMap=<Path to Schema Map File>;project

=<projectid>;dataset=<dataset>;accessToken=<accesstoken>;RefreshToken=<Refreshtoken>;clientid=<client
id>;clientsecret=<clientsecret>; schemaset=project:dataset",

"table.whitelist": "foobar",

"mode": "incrementing",

"incrementing.column.name": "foobar pk”

}

3’ Progress® © 2018 Progress Software Corporation and/or its subsidiaries or affiliates. All rights reserved.
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Accessing GBQ from 3" Party Application
»
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Google » .
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JDBC
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THE POWER TO KNOW,

» . Your
Application

Examples, can be a Bl tool, Programming Languages for ML or Strategic OEM Partner’s tool etc.,
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Unleash the Power of GBQ from your Apps

Plug-and-play with any JDBC or ODBC compliant
application

High performing, efficient, secure, and reliable

Extend your application to leverage a data warehouse
with lots of readily available data and AlI/ML with very little
effort

Progress’
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