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Did you know you can run Apache Drill (http://drill.apache.org/) on your laptop? This is great

news for business analysts who need to explore complex and semi-structured data. Let's look at a

particular example.

A company has implemented a new SaaS based system. This system makes data extracts
available over a RESTful APl in JSON format. Before the data is loaded and standardised in the
corporate data warehouse a business analyst gets tasked with exploring this new data set and a
data extract is made available for analysis. A great tool for exploratory data analysis (EDA) is

Tableau. Our business analyst immediately gets to work only to realise that querying JSON from



Tableau (http://community.tableau.com/thread/147566

(http://community.tableau.com/thread/147566)) is not straight forward.

Drill to the Rescue

Our business analyst wonders what to do next. Should she involve the guys from IT to transform
the data to something more easily digestible? This could take a week or more. Time is of the
essence. There must be another way. After some more googling for a solution she comes across

Drill. With Drill she can query JSON data using SQL (https://www.mapr.com/why-

hadoop/sql-hadoop/sql-hadoop-details), a skill she is deeply familiar with. Drill also ships an

ODBC driver, which allows her to connect with Tableau.

She downloads Drill to her Windows laptop http://drill.apache.org/docs/installing-drill-on-windows/

(http://drill.apache.org/docs/installing-drill-on-windows/).

She checks that she has the Oracle 7 JDK installed.

She then proceeds to install Drill in embedded mode http://drill.apache.org/docs/installing-drill-on-

windows/ (http://drill.apache.org/docs/installing-drill-on-windows/). She picks the root of

her C:\ drive as the install destination.



General | Sharing | Security | Customise

apache-drll-1.0.0

Type: File folder (0}

Location: cA

Size: 162 MB (170,769,012 bytes)
Size ondisk: 163 MB (171,266,048 bytes)

Contains: 241 Files, 14 Folders

Created: 08 June 2015, 13:09:47

Attributes: [w] Read-only (Only applies to files in folder)
[ |Hidden Advanced...

Cancel

Next she double checks that she has set the JAVA_HOME environment variable correctly.

She starts Drill http://drill.apache.org/docs/starting-drill-on-windows/.

(http://drill.apache.org/docs/starting-drill-on-windows/)

This concludes the installation of Drill.

Next she downloads the Drill ODBC driver. (http://package.mapr.com/tools/MapR-

ODBC/MapR_Drill/MapRDrill_odbc/ (http://package.mapr.com/tools/MapR-
ODBC/MapR Dirill/MapRDirill odbc/)).

Note: Always make sure that the version of Drill corresponds to the version of the ODBC driver.



She selects the 64 Bit driver as she also runs the 64 Bit version of Tableau. Once the driver has

finished downloading she launches the installer.

Destination Folder
Please select your preferred install directory

Install MapR Drill ODEC Driver 64-bit to:

C:\Program Files\MapR Drill ODBC Driver',

... and waits for the install to complete.

Completed the MapR Drill ODBC Driver
64-bit Setup Wizard

MapR Technologies
Click the Finish button to exit the Setup Wizard.

L

Finish




Exploratory Data Analysis with Tableau

The business analyst is now ready to analyse the data dump. She downloads the weather data

from the Open Weather http://openweathermap.org/current

(http://openweathermap.org/current) website. The JSON dataset we are interested in is the

file http://78.46.48.103/sample/weather_14.json.gz

(http://78.46.48.103/sample/weather 14.json.qgz) that contains the current weather of

20,000 cities (updated hourly).

She extracts JSON file and copies it into her sample data folder in the Drill install folder

C:\apache-drill-1.0.0\sample-data.

Name Date modified Type Size

nationsMF 08/06/2015 13:09 File folder

nationsSF D8/06/2015 13:09 File folder

regicnsMF 08/06/2015 13:09 File folder

regionssk 08/06/2015 13:09 File folder

clicks.campaign json 23/01/2015 02:15 ISOM File TATT
clicks json 23/01/2015 0215 JS0M File 5,098 KB
COMmp.J50n 0% 015 16:53 ISOM File 12 KB
nation.parquet 16/05/2015 03:35 PARCUET File 2 KB
region.pargquet 16/05/2015 03:35 PARQUET File T1KB
stocksjson 14/02/2014 14:01 JSOM Fille 10,514 KB
weather json 09,/06,/2015 09:06 JSOM File 1KB
weather_14.json 15/03/2014 08:30 JSOMN File 5,136 KB

She opens the file in a text editor and copies one record into a JSON formatter.

http://jsonformatter.curiousconcept.com/ (http://jsonformatter.curiousconcept.com/) to get a

better understanding of how the data is structured hierarchically.

"city"{
"id":2267057,
"name":"Lisbon",
“findname":"LISBON",

"country":"PT",



"coord":{
"lon":-9.13333,
"lat":38.716671

},

"zoom":7

12
"time":1394871602,
"main":{

"temp":281.29,

"humidity":82,

"pressure":1021,

"temp_min":280.15,

"temp_max":282.59

b

"wind":{
"speed":4.85,
"deg":6.50397

3

"clouds":{
"all":0

3

"weather":[

{

"id":741,
"main":"Fog",
"description":"fog",
"icon":"50d"

"id":701,
"main":"Mist",

"description":"mist",



"icon":"50d"

We can see that the JSON document is split into various sections: city, time, main, wind, clouds,
weather. We can also see that weather is modelled as an array in this JSON dataset. Weather is
multivalued. Each city weather record may contain one or more descriptions. This discovery will

become important later on, when we write queries against the data.

Next she wants to familiarise herself further with the data. Drill Explorer, a tool to visually explore

Drill data ships with the Drill ODBC driver.

We can access Drill Explorer via the 64 bit ODBC Administrator in Windows. You can access the

64 bit ODBC driver via C:\WINDOWS\SysWOW64\odbcad32.exe.

@ ODBC Data Source Administrator (64-bit)

User DSN = System DSN | File DSN | Drivers | Tracing | Connection Pooling | About
System Data Sources

Mame Platform  Driver Add...
MapR ODBC Driverfor Drill DSN  64-bit MapR Dril 0DBC Driver

mysgl hive metastore B4-bit MySQL ODBC 5.3 Unicode Driver Remove
Sample Simba Spark DSN E4-bit Simba Sparkc ODBC Driver

Sonra Cluster B4-bit Simba Spark ODBC Driver Configure. ..

An ODBC System data source stores nformation about how to connect to the indicated data provider
f| A System data source is visible to all users of this computer. including NT services

OK Cancel Help

Our business analyst moves to the System DSN tab and there clicks the Add... button.

Next she selects the MapR Drill ODBC driver:



Create New Data Source “

Select a diver for which you want to set up a data source.

>

MName

1113 } MapR Drill ODBC Driver
: : Microsoft Access dBASE Driver (".dbf, " ndx, * mdx)

Microsoft Access Drver (" mdb, * accdb)
Microsoft Access Texd Driver ("bd, “.csv)
Microsoft Excel Driver ("xds, “xdsx, “xdsm, ~xdsb)
MySGQL ODBC 5.3 ANSI Driver

MySQL ODBC 5.3 Unicode Driver

Lo ) el alabl
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< Back | Finish | | Cancel

She gives the new data source a name and...



MapR Drill ODBC Driver DSN Setup El

Data Source Name: MapR. ODBC Driver for Drill DSN

Description: Sample MapR Dril DSN
Connection Type
(") Zookeeper Quorum your -quorum-of-zookeepers
Quorum
Cluster ID:;  drillbits1
®) Direct to Drilbit  localhost |+ | 31010
Authentication
Authentication Type: No Authentication ]
User:
Password;
Catalog: DRILL
Default Schema: default W

Advanced Properties: ~ HandshakeTimeout=5;QueryTimeout=180;Timesta -

L

v1.0.0.1001 (64 bit) | Test... | OK | Cancel

...tests the connection by clicking the Test button:

Test Results n

SUCCESS!
Successfully connected to data source!




She is now ready to launch Drill Explorer by clicking the Drill Explorer... button. She navigates to

the JSON weather file in the sample data folder and then double clicks the weather_14.json file.

& cp.default A
- dfs.default
@I $Recycle Bin
EI _| apache-dnll-1.0.0
@ bin
&) conf
#-L jars
=~ sample-data [
#- ) nationsMF -
@-_J nationsSF
ril | regionsMF
l .| regionsSF
£ clicks.campaign.json
- clicks json
¥ comp json
b4 nation.parquet
region.parquet
1] stocks json
¥ weatherjson
----- 1] weather_14.json

This throws an error:



\ Drill Explorer - O

An emor ocurred while communicating with the data source.

ERROR [HY000] [MapR][Drill] (1040) Drill failed to execute the query:
SELECT * FROM "dis™ "default’ " fapache-drill-1.0.0/sample-
datafweather_14json” LIMIT 100[30027]Query execution emor. Details:[
DATA_READ ERROR: Ermor parsing JSON - You tried to write a Floatd
type when you are using a ValueWriter of type NullableBigintWriterimpl.File
fapache-drill-1.0.0/sample-data/weather_14 jsonRecord 2Fragment (:0
[Error Id: 539bdddc-a4d8-4035-b59b-40a7d858427¢ on sonrauli:31010]]

Copy oK

At this stage our business analyst consults the documentation https://drill.apache.org/docs/json-

data-model/ (https://drill.apache.org/docs/json-data-model/) and finds the solution to fix this

problem.

“By default, Drill does not support JSON lists of different types. For example, JSON does not
enforce types or distinguish between integers and floating point values. When reading numerical
values from a JSON file, Drill distinguishes integers from floating point numbers by the presence
or lack of a decimal point. If some numbers in a JSON map or array appear with and without a

decimal point, such as 0 and 0.0, Drill throws a schema change error. “

In the weather data set we have exactly this scenario. The field Pressure can be with or without

decimal point.

{"temp":257.15, "pressure":1020, "humidity":33, "temp min":2597.15,
":288.64,"temp min":288.64, "temp max":288.64, "pressure":835.59,

The solution is to set the store.json.read numbers as double property to true. In the Drill

Explorer the BA switches to the SQL tab and issues the following command:

ALTER SYSTEM SET “store.json.read numbers as double’ = true;



‘Wiews Definition SQL:

ALTER SYSTEM SET “store.json.read_numbers_as_double™ = trus; n Preview |

She confirms by clicking Preview:

¥ Dl Expharer - OEEN

View Definition SCL-
ALTER SYSTEM SET “store.json.read_numbers_as double”™ = trus; e | Preview |

Tolal Numiber of Recards: © 1

ak  summang
P | & | store jaonread_numbers_gs_double updated.

Next she switches back to the Browse tab and double clicks the weather14.json file et voila

L Dvill Explorer - o En

L]

- 12832400, “nama” : “Kathmandu®, “fndname® - "KATHMANDU®, "country™ - "WP*, "caand™ I
W 36323080, “name” : “Medida®, Sindname®  “MERIDA". “country”™ : “VE", “coord™:{ “lon® -
™ : 12B0737.0. "name” : "Lhasa”. Tindname” : "LHASA", "country™ : "CN", “coord™: [ "lon”: 811
i : 745042.0, “namie” - stanbul®, Sndname”  ISTANBUL®, "country” "TR". "cooed® { “lon”

Wl MOEE3N.0. "nama” : "Mao”. “findname® : "MAD", "country” : "D0F. "cooed” [ "lon”:-71.078

: B23623.0, “name” - "Malchik”, “findname” - "NALCHIK®, "country™ : "RIUF, “coard™ | “lon® 4

: ZXETOET.0. "name” : “Lishon®. "findname” : "LISBON". “country™ - "PT". "coard” :{ “lon®: -5
wf™: 30827070, "name” : "“Walberych™, "indname” | “"WALBRZYCH", "counlry” ' "PL", "coard™ : |
W J9150.0. "name” : "Naklo nad Notecia®, “indname”: "MAKLO NAD NOTECIA" “counry™:

: 1TB4ESE 0. "name” : "Zhengzhou®, Sfindname”  "ZHENGZHOLF, "cowniny™: "CN", "coord™: |
v n |§ "™ 1348747.0, “name” : “Bankra®. “findname® : "BANKRA®. “couniry” - ", “coord™:{ "lon® 8
< I > || < B ¥
[ Retesh | Connect | _Sample | [100 2] Raws | Close

W s B R R =

The business analyst is now ready to further explore this data in Tableau. For her analysis she

needs the following data points:



* Country Code

* City Name

* Geo Coordinates

* Time

* Temperature in Kelvin, Celcius, and Fahrenheit
* Humidity

* Pressure

* Weather Description

She creates a View over her dataset that will then be exposed to Tableau:

s e en N R

Wiew Definition S0L:
CREATE OR REPLACE VIEW dfs.tmp.city _weather
AS
EELECT
t.city["id"'] AS civy_id,
t.eicy['name’] AS city name,
t.city["country'] AS countrey_od,
t.city['coord'J[*lon'] AS city lom,

t.city["coord')["lat"] AE city lat,

to timestamp(t. time'} AS datetime,

CRST(t.main["'temp'] AS INTEGER) AS temp_k.

CAST{t.mainf'temp'] - 273.15% AS INTEGER) AS temp c,

CABT{(t.main['temp'] - 273.15) * 1.8 + 32 AE INTEGER) AS temp £,
smain["humidity®] &S humidity,

main['presgsura’] AS pressurs,

.weather[0] ['description’] AS weather_desc 1,

.weather(l)] ['dascription®] AS wnachﬂz_dngc_z

FROM “dfs’. default’."./apache-drill-1.0.0/sample-data/weather_ 1d4.json* AE “t";

Lo L o

Total Mumbes of Reconds: - 1

(| H Wiew ‘city_weathed replaced successhilly in ' imp' schema

CREATE OR REPLACE VIEW dfs.tmp.city weather

AS

SELECT

t.city['id'] AS city_id,

t.city['name'] AS city_name,

t.city['country'] AS country_cd,



t.city['coord']['lon'] AS city_lon,

t.city['coord']['lat"] AS city_lat,

to_timestamp(t.'time") AS datetime,

CAST(t.main['temp'] AS INTEGER) AS temp_k,

CAST(t.main['temp'] - 273.15 AS INTEGER) AS temp c,

CAST((t.main['temp'] - 273.15) * 1.8 + 32 AS INTEGER) AS temp _f,

t.main['humidity'] AS humidity,

t.main['pressure'] AS pressure,

t.weather[0]['description'] AS weather desc 1,

t.weather[1]['description'] AS weather desc 2

FROM “dfs . default . ./apache-drill-1.0.0/sample-data/weather_14.json" AS

\t\;

There are a couple of things worthwhile noting:

* When we create a view in Drill we need to create it in a workspace that is writable. By default
that is the tmp workspace, which is already created. You can set up workspaces via the Web
Ul under the Storage plugin registration tab. You access the Web Ul via http://<IP
address>:8047/storage. As we run Drill in Embedded mode this would be

http://localhost:8047/storage (http://localhost:8047/storage). For more details refer to the

storage plugin configuration section http://drill.apache.org/docs/plugin-configuration-basics/

(http://drill.apache.org/docs/plugin-configuration-basics/) in the documentation.

* When drilling into the hierarchy of the JSON dataset we need to create an alias for the
datastore. In our case this is the letter t. When referencing attributes in the view we need to

prefix the column hierarchy with this alias.



* The Dirill function to_timestamp converts the UNIX timestamp to a DATE

* In Drill the keyword time is a reserved word. We need to enclose the time attribute in our
JSON file with backticks t."time" so that it can be interpreted correctly.

* We apply a couple of transformation to the temperature data to convert it from Kelvin to
Celcius and Fahrenheit.

* As weather is an array in our JSON file it may hold multiple values. We can access each
value by referencing the individual members in the array. In our case we want to retrieve the
first two members in the array. For more detailed information refer to the documentation

http://drill.apache.org/docs/selecting-nested-data-for-a-column/

(http://drill.apache.org/docs/selecting-nested-data-for-a-column/).

Drill and Tableau a match made in heaven

Our business analyst finally is ready to run queries against the JSON weather dataset in Tableau.

She launches Tableau and selects Other Databases to connect to Drill.

PostgreSQL

Progress Openkdge

Salesforce

SAP HANA

SAP NetWeaver Business Warehouse
SAP Sybase ASE

SAP Sybase 10

Spark SQL

Splunk

Teradata

Teradata OLAP Connector

Other Databases (ODBC) A




Next she selects the Data Source Name (DSN) that she created earlier on through 64 bit ODBC

Other Databases (ODBC)

Connect Using

(®) DSN: MapR ODBC Driver for Drill DSN W

L:]l Driver: MapR Drill ODBC Driver

Connect

Connection Attributes

Server: | Port:

Database: |

Username: |

Password: |

String Bxdras:

OK Cancel

Next she selects the Schema dfs.tmp and drags the city_weather view across.
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In a last step our business analysts creates a map with world temperatures...
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What’s Next



Of course, Drill is not only drilliant to query data on a single laptop. It can be deployed in a
clustered environment to query large volumes of data at scale with low latency and high

concurrency.
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Delivering Fastest Time-to-Value for SQL-on-
Hadoop

Read this paper to learn about: How Drill enables self-service data (h
analysis, An example scenario - analyzing Twitter JSON data with Dirill, tt

How Drill compares to Hive and Impala. p
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