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Implementation and Optimization of
Tableau Reporting Tool

1. Why Tableau?
There are several BI tools in the market.
Then why Tableau. The answer is simple.
Most data analytics and business
information started its genesis in simple
Microsoft Excel spreadsheets. For
several years now, Microsoft Excel has
been the tool of choice for data
consolidation and preliminary analytics
(that includes charts and data
inferences). However, in today’s digital
age of Business Intelligence (BI) and
Advanced Analytics, we need something
that goes beyond Excel and provides the
next level of flexible and responsive
analytics. So, it makes sense to go with a
tool that brings in the basic ease of use
that Excel provides and then takes it a
notch higher to serve larger and more
complex information needs.
Tableau does just that.
Looking beyond Excel for data
analytics

providing a visual representation of your
analytics.
With Tableau you can adjust the
visualization of your data to explore each
angle, and can create and maintain data
dashboards for easy reference. This
makes it a very powerful business
intelligence and data visualization tool
that has a very intuitive user interface.
Single reporting framework for your
organization
Another reason Tableau has become a
data analytics tool to reckon with today
is the fact that it provides data to all
levels of the organization without a hitch
– in that sense it is often said to be a true
democratization of data. The beauty of
Tableau lies in the fact that data
visualization is easy, simple and fast that
even a non-analyst can understand it.
Access to data through Tableau makes it
easier for organizations to arrive at datadriven solutions and business insights,
thus giving them that competitive edge.
Empowering business users

While Excel was a tabular representation
of data, with options to present the data
graphically, Tableau is a data
visualization tool that formats data in a
pictorial or graphical view to easily spot
patterns, trends or correlations between
data points.

Typical IT-led business intelligence has
today led the way to a more self-serving
environment where business users are
the ones asking the questions, analyzing
the answers, and arriving at solutions.
This new model empowers people to ask
and answer their own questions, aided
by ample data. And this leads to more
business agility and better governance.

Tableau goes beyond mere data
inferences and static charts. It pulls
together data from disparate sources
including Excel worksheets, and other
data warehouses, provides a holistic
view of the data in one place, and also
makes it easier to understand by

However, this shift from a top-down ITled decision framework to a self-service
business-led
framework
has
its
challenges. Moving data into ungoverned
environments for downstream analysis
and collaboration using files and email
can
compromise
data
security,
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governance, and trust. Moreover, this
calls for a framework where data is
available at one place, accessible to all
business users equally, driven by rolebased access rights and policies to
ensure security and trust.
This is where Tableau plays a huge role.
Tableau is designed for ease of use,
allowing all business users to have
access to the data. The IT administration
can provide a starting point with
curating data sources and define the
roles and responsibilities for properly
trained business users. With this
definition in place, business teams would
be able to collaborate and work with the
data to take right business decisions. The
latest version of Tableau also allows the
business user to create reports and
dashboards based on the data, and this
provides the impetus for better business
decisions.

2. Understand your data and
define your Tableau strategy
Identify type of data source, data
volumes and data growth rates
As
a
first
step
to
Tableau
implementation, you need to identify
your data sources and the needs from the
implementation. This is imperative so
that the right implementation strategy
can then be designed.
Data sources could vary – Excel
worksheets,
databases,
data
warehouses, or any other disparate
source. But whichever source you
choose, you must make sure that Tableau
Server has access to the source. If it is a
database server, make sure that Tableau
Server can connect to the database (both
IP address and port). Also, check that the
database drivers are installed on Tableau
Server. For other sources, you may need
©2019 BIZACUITY

to ensure that network and file
connectivity are also available. Once you
have database connectivity, network
connectivity, and/or file share
connectivity, you can proceed to
publishing the data source to Tableau
Server.
Infrastructure needed
If you are looking at volumes of data and
would like to setup your own
environment to manage the Tableau
resources, then you can choose to deploy
Tableau Server on Windows or Linux, or
install on-premises with physical
hardware or virtual machines, or in the
public cloud on Amazon Web Services,
Microsoft Azure, or Google Cloud
Platform.
If you do not want to manage your own
infrastructure, you can use Tableau
Online, a fully hosted version of Tableau
Server run by Tableau. With Tableau
Online, you don’t have to worry about
installation, hardware management, or
server scaling—it’s all done for you.
It’s easy to integrate Tableau with
enterprise security and authentication
protocols that you already have in place.
Tableau supports Kerberos, SAML, SSL,
Active Directory, client certificates, and
SSO for SAP HANA to help secure user
access to your content.
Tableau License Requirements
Tableau come in three user versions that
permit various levels of capability and
interaction: Tableau Creator – This
supports your end-to-end analytics
workflow and allows you to discover
insights into your data. Every deployment
environment should have at least one
creator licence.
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INSTALL TYPE

PROCESSOR

CPU

RAM

FREE DISK
SPACE

Single node

64-bit (x64 chipsets)

8-core, 2.0 GHz or higher

32 GB

50 GB

Multi-node and
enterprise
deployments

Nodes must meet or exceed the minimum hardware recommendations, except:
 Nodes running backgrounder, where 4 cores may be acceptable.
 Dedicated node for Tableau Prep Conductor: Minimum of 4 cores (8 vCPUs), and 16
GB of RAM.

Tableau Explorer – This allows you to
explore trusted data and answer your own
questions faster with full self-service
analytics.
Tableau Viewer – This is the basic user
version that allows you to view and interact
with dashboards and visualizations in a
secure, easy-to-use platform.
Tableau server term licenses are available in
two models: user-based and core-based.
Term licenses, also known as subscription
licenses, allow you to use and update
Tableau Server for a specified period of time.




A user-based license metric allows you to
deploy Tableau Server on a single
computer or on multiple computers in a
cluster. Each user that accesses Tableau
Server must be licensed. Administrators
add users and license them.
A core-based license metric imposes no
constraints on the number of user
accounts in Tableau Server. Instead, the
license specifies the maximum number
of computer cores on which you can run
Tableau Server. You can install Tableau
Server on a single computer or across
multiple computers as a multi-node
cluster, as long as the total number of
cores in all the computers does not
exceed the total number that the license
allows.

Tableau Configuration as per your
need
Depending on the use of the tool, it can be
configured in the following modes.
Single server installation:




For initial deployments with limited
usage and are not mission critical
Stand-alone single server node with all
the processes installed on one machine.
Below are the number of processes for
an 8-core machine.





Two node installation:



Specialized
for
extract
heavy
environments
On the initial node, install all the
processes except for the backgrounder.
Below is the number of instances of the
processes for an 8-core machine:
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VizQL Server: Set to 2 instances
(default calculation: Number of
physical cores divided by 4, up to
a maximum of 4).
Backgrounder, Cache Server, and
Data Server: Set to 2 instances.
All other processes, only one
instance of the process is
installed, regardless of hardware

VizQL Server: Set to 2 instances.
Cache Server, and Data Server:
Set to 2 instances.
4





Backgrounder:
Minimum
2,
maximum 4. The diagram above
shows the maximum for an 8-core
node.

Isolate backgrounder on the additional
node.
When
you
install
the
backgrounder,
Tableau
Server
automatically installs one instance of the
Data Engine.

Multi node / High Availability (HA)
installation:








It is a distributed installation that is
designed to maximize the availability of
Tableau Server
To build in redundancy, add additional
nodes to host instances of the repository
and File Store/Data Engine processes. You
can add instances of other processes,
including multiple instances of a process
on a node.
To reduce the system’s vulnerability, run
multiple gateways and additional instances
of some of the server processes. The
fewest number of computers required to
achieve this configuration is three.
The repository is moved from the initial
node to one of the additional nodes, and a
second, passive instance is added to the
other new node.
Tableau Architecture for your
organization.
For data to be useful in analytics and
reporting, it needs to be timely and relevant.
Once you have identified your sources of
data, you will now need to manage all your
own connections to data in the most
optimized manner. For example, you might
connect Tableau to an SQL Server that holds
your database, to an Excel spreadsheet you
want to analyze and to some data on the
©2019 BIZACUITY

cloud perhaps. Typically, the data can be
accessed by Tableau in the following ways:
Extract - This is a snapshot of data (extract
in a. tde or. hyper file) that is created from a
static source of data, like an Excel
spreadsheet, or a relational database or
from cloud-based data. Extracts that are
shared on Tableau Server can be configured
to be refreshed from the underlying data
according to a schedule that you define. This
works on the ‘pull’ technique, where you can
define schedules for data extracts at various
intervals, including hourly. By setting an
extraction schedule that suits your business
needs, you can ensure that latest data is
always available for reporting. This data
extraction can be taken a step further to
ensure data quality. You can set up a
dashboard that queries your Published Data
Source and your original data source to
compare the total number of records. With
Data-Driven Alerts, you can get notified if
the data source is out of sync. This will
further ensure that your data is accurate and
up to date.
Live connection - This refers to a data
source that contains direct connection to a
data source, which provides real-time or
near real-time data. With a live connection,
Tableau can query the database directly and
return the results of the query for use in a
workbook. Users can create live connections
and share them on Tableau Server so that
other Tableau users can use the same data
using the same connection and filtering
settings.
Alternatively, you can get a ‘push job’
created by developers, using the Tableau
Server REST API and Tableau Data Extract
Command-Line. Using a push job, the data on
Tableau Server
can
be
refreshed
automatically when data is available on the
original data source.
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3. Build your Tableau team
Implementing
Tableau
for
your
organization would need a focused team
of specific skills and competencies. There
are various roles and responsibilities
that go into a Tableau team. Depending
on the size of the organization, some of
these could be nice-to-have and some
mandatory. The typical Tableau team
would consist of the following roles:






Server Administrator — This
person manages the infrastructure.
This includes installation and
configuration of software and
database
drivers,
upgrades,
monitoring and maintaining the
infrastructure, maintenance of
security in alignment with the
organization’s governance policy
and processes.
Site
Administrator/Project
Leader — This may only be
required for a large organization
where there are several smaller
sites being maintained. This person
manages the server for a site (plays
the same role as the admin, but for a
specific site).
Tableau Desktop Creator — This
person is typically an analyst

4. Data Security and Access
Control with Tableau
Once roles are created for the Tableau
implementation, the next logical step is
to add users and user groups for the
Tableau set up.
Active directory integration with
Tableau
The server admin can define and setup
Tableau for the organization, including
adding user groups and permissions.
Using Tableau’s intuitive interface, the
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focused on creating content for
others to consume. In smaller
organizations, the server admin
could play this role in parallel. This
person connects to various data
sources, uses processes, policies and
business guidelines to author
reports and dashboards, which are
then published and shared on
Tableau Server or Tableau Online.
Analyst (also called data steward)
— This is an IT or analyst role that is
familiar with data management,
governance practices and usage of
data. This person connects to
existing data sources and authors
new dashboards, which are saved
and shared on Tableau Server or
Tableau Online.
Viewer (Business User) — These
are typically business users who use
the dashboards and data. They
interact with filters and parameters
to customize published content.
Viewers can also receive alerts
triggered by business events.

Apart from these roles, you could have a
support team that enables the Tableau
implementation – this could include
experts with best practices and tips for
implementation and optimization.
admin can associate users to functional
groups, manage permissions in groups,
and see who has access to which content.
Groups can be created locally on the
server (or in Tableau Online) or
imported from Active Directory and
synced. Custom permissions can be set
for various data sources and users.
Tableau Server stores all user names in
the Tableau Server identity store, which
is managed by the repository. When
Tableau Server is configured to use
Active Directory for authentication, the
user identities are imported from Active
Directory to the identity store. When a
6

user signs into Tableau Server, the
credentials are passed to Active
Directory for authentication, and once
validated the user is routed to the
Tableau Server. However, the access
permissions for the user are stored in the
Tableau identity store.

Active Directory. There are two
scenarios: deleting/disabling users in
Active Directory or removing users from
synchronized groups in Active Directory.
In both instances, to remove a user from
Tableau Server, the server administrator
must delete the user from the Server
Users page in Tableau Server.

You can follow these best practices and
guidelines while creating a service
account:






Create a dedicated account in Active
Directory for the Tableau Server
service account (do not use an
existing account) - By using a
dedicated account you can be sure
that the data resources that you allow
for Tableau Server are only
accessible by the Tableau Server
service account.
Do not use an account with any kind
of
domain
administrative
permissions - In fact, when you
create an account in Active Directory,
create a domain user. Do not add the
account that you create to any Active
Directory security groups that would
enhance the permissions for the
account.
Provide the right permission to the
data sources for this one account The account that you create needs
only Read access to the appropriate
data sources and network shares.

Row Level Security
One of the advantages of Tableau is the
easy access to data across the
organization. However, this could also
pose a challenge when there are certain
bits of data that need to be given
restricted access. For instance, if you
share a workbook with others by
publishing it to Tableau Server or
Tableau Online, by default, all users who
have access to the workbook can see all
the data shown in the views. If you need
to restrict access to certain rows of data,
you can override this behaviour by
applying a type of filter that allows you to
specify which data “rows” any given
person signed into the server can see in
the view. This is referred to as Row Level
Security (RLS).
Tableau offers the following approaches
to row-level security:


Users and Groups Management
Users cannot be automatically removed
from Tableau Server through an Active
Directory sync operation. Users that are
disabled, deleted, or removed from
groups in Active Directory remain on
Tableau Server until specifically
removed from there as well.
However, Tableau Server will act upon
user objects differently based how the
status of that user object changes in
©2019 BIZACUITY



Create a user filter and map users to
values manually – You can set the filter
per workbook and update the filter each
time the user base changes. This is an
easy method but needs constant
maintenance and security can be
tentative.
Create a dynamic filter using a
security field in the data – You can
create a calculated field that automates
the process of mapping users to data
values. This method requires that the
underlying data include the security
information you want to use for
filtering. For instance, if you want only
supervisors to see some data, then your
7

filter can specify that rule, but the data
source should also contain the role of
the user, with value of ‘supervisor’ for
the filter to work. This method is
slightly complex, but more secure since
filtering is defined at the data level.




Once you set up Tableau for your
organization using the right strategy, you
would be able to leverage all data sources to
generate the right information needed by
various business units and departments for
their decisions and functions.

all unused fields (use the option
provided for this) to remove unused
columns from a data source.
Minimize the number of records. Use
extract filters to keep only the data
you need.
Optimize extracts to speed up future
queries by materializing calculations,
removing columns and the use of
accelerated views.

Do note that if you are querying
constantly-refreshing data, a live
connection would perhaps make more
sense when operationalizing the view.
Reduce the data points in your view

5. Optimize your Tableau
performance
Once Tableau is set up and configured for
your organization, you can use the
reports and dashboards to drive better
business decisions. One other way you
can increase the efficiency and business
applicability of the application is by
trying to optimize the performance of
Tableau to suit your needs better. There
are various ways of optimizing Tableau
performance and some are discussed
here.
Adopt the right data strategy
While Tableau supports various ways of
connecting to data sources, it is seen that
extracts are typically much faster to
work with than a live data source. They
are also preferable for prototyping. Some
further tips to ensure your data strategy
gives optimal performance:


Tableau renders each data point while
presenting the analysis (especially
visually). So, when data is highly
granular, or there are more data points,
Tableau must parse and process a lot
more and that takes time. Also, large
table scans can cause information
overload and make it harder to see and
understand your data.
Here are some tips in this regard:





Do not try and fit all analytics into one
view. Try to compile related views and
guide from one to another (guided
analytics).
Remove unneeded dimensions from
the detail shelf.
Try displaying your data in different
types of views.

Limit your filters by number and type
Filtering in Tableau is an extremely
powerful feature. But not using filters
effectively can reduce performance and
cause the workbooks and dashboards to
be extremely slow.

Minimize the number of fields based
on the analysis being performed. Hide

©2019 BIZACUITY

8

Here is what you can do:








Reduce the number of filters in use.
Double-check your filters and
remove any that aren’t necessary.
Use an include filter. An include filter
runs much faster than an exclude
filter since exclude filters load the
entire domain of a dimension, while
include filters do not.
Use a continuous date filter.
Continuous date filters (relative and
range-of-date filters) can take
advantage of the indexing properties
in your database and are faster than
discrete date filters.
Use Boolean or numeric filters.
Computers process integers and
Booleans much faster than strings.
Use parameters and action filters.
These reduce the query load (and
work across data sources).

Optimize and materialize your
calculations
Calculations can cause an overhead in
Tableau. So be prudent while using
calculations:








Perform calculations in the database.
Aggregate calculations are great for
calculated fields in Tableau. Perform
row-level calculations in the
database when you can.
Reduce the number of nested
calculations.
Reduce the granularity of LOD or
table calculations in the view.
Where possible, use MIN or MAX
instead of AVG. AVG requires more
processing than MIN or MAX. Often
rows will be duplicated and display
the same result with MIN, MAX, or
AVG.
Make groups with calculations. Like
include filters, calculated groups load
only named members of the domain,
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whereas Tableau’s group function
loads the entire domain.
Clean up your workbooks
Reduce dashboard scope. Excess
worksheets on a dashboard can impact
performance. Delete or consolidate
unused worksheets and data sources.
Get your infrastructure right
Virtual infrastructure (servers) are
easier to deploy and manage, when
compared to physical servers. While
Tableau has Windows and Linux
versions, the latter is seen to be more
reliable with the advantage of security
and better uptime.
With the movement towards cloud,
Tableau offers Tableau Online, a SaaS
offering that is a great choice for an
environment that scales with demand.
Tableau also offers several monitoring
and management tools so you can
understand performance, capacity, and
user experience as your environment
grows. Some of these tools are TabJolt,
TabMon, Scout, Logshark etc.

6. Going beyond just reporting
Integration with Java Script API
Tableau provides JavaScript API to
integrate Tableau visualizations into
your own web applications. This enables
you
to
customize
the
visual
representation further. You can:



Display visualizations from Tableau
Server, Tableau Public, and Tableau
Online in web pages.
Dynamically
load
and
resize
visualizations.
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Filter the data displayed in
visualizations with HTML controls in
the page.
Select marks in visualizations.
Respond to events in visualizations.
Export visualizations to an image or
PDF file.
Access toolbar buttons so that you can
customize the controls for the
visualization
Get the data that was used to create
the currently displayed visualization.

engine and pass values to R via the
Rserve package and are returned back to
Tableau. Tableau Server can also be
configured to connect to an instance of
Rserve through the tabadmin utility,
allowing anyone to view a dashboard
containing R functionality.
The Tableau-R integration facilitates the
following:


Integration with R
While Tableau provides data reports and
dashboards, it also goes beyond mere
reporting by providing greater insights
into reports through statistical analysis.
And to do this, Tableau very effectively
integrates with R, which is a popular
open-source environment for statistical
analysis, used to perform sophisticated
statistical analysis and predictive
analytics, such as linear and nonlinear
modeling, statistical tests, time-series
analysis, classification, clustering, etc.
Getting started with R on Tableau is easy.
Tableau communicates with R using a
package called Rserve. If you do not
already have R, you need to install R and
Rserve on the computer running Tableau
Desktop. Alternatively, you can have
Tableau run R scripts on a remote server
running Rserve.
Next, you will want to configure your
connection.
Configuring
Rserve
connection on Tableau Server is done
through tabadmin. Once you provide the
Rserve information, all the workbooks
published on that particular Tableau
Server will use that Rserve instance.
Tableau Desktop can now connect to R
through calculated fields and take
advantage of R functions, libraries,
packages and even saved models. These
calculations dynamically invoke the R
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It gives Tableau users access to a rich,
ever-expanding
collection
of
statistical analysis and data mining
libraries to help them gain deeper
insights from their data.
It brings Tableau’s fluid data
exploration experience and broad
connectivity options to R users.
It enables consumers of Tableau
worksheets and dashboards take
advantage of R, simply by interacting
with the visualization or widgets
without the need to have any
knowledge of the language.

However, there are some limitations to R
as well. R leverages a command-line
interface and uses its own programming
language and syntax. And you need to be
an experienced programmer to be able to
take advantages of the many functions
that R offers. Unlike other non-free,
proprietary statistics packages R does
not come with a user-friendly interface
to get things done. So, it requires the
skills of a competent developer and the
learning curve is steep if you are not an
experienced programmer.
R Shiny Dashboards
One of the useful features that R brings to
the table is Shiny. Shiny is an R package
that makes it easy to build interactive
web apps or dashboards straight from R.
Shiny lets R developers generate
interactive data visualizations for the
10

web directly, including as much UI and
interactivity as is required. So, you can
build much more complex Shiny apps
with a sidebar, a header with
notifications, messages, and Bootstrap UI
components (box, value box, info box).
As it’s based on the adminLTE theme and
bootstrap, you can use their custom
HTML classes by adding a few HTML
lines to your application.
Some of the key benefits that Shiny
dashboards bring in are:








R shiny is code-based. So, creating the
actual dashboard does not impact
speed, and hence these dashboards
are faster than the proprietary
Tableau ones.
Replicating graphs and code is very
easy, and a seasoned R dashboard
creator can be much more productive
in R Shiny.
Shiny has a neat fluid page feature
where you can split your dashboard
into rows and columns within more
rows and columns. This lends a lot of
malleability to the dashboards you
create.
Because R was traditionally built as a
statistical analysis and data wrangling
tool, automation of data manipulation
steps in your analysis is easy, and your
data steps can be reused later.

Integration with NLP
Language Processing)

(Natural

Tableau recently joined hands with
ClearGraph, a company that enables
smart data discovery and data analysis
through Natural Language Processing
(NLP). With this integration, Tableau has
integrated NLP technology into its
products to make it even easier to
interact with data through natural
language.
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With NLP integration, you can directly
ask questions of your data and the
software could respond with a selection,
filter, or new visualization. In Tableau,
NLP is already being used in geocoding
and map search, and only serves to
enhance the way you can access and use
data.

7. A Case Study – Success Story
in Tableau Customization
Business Problem
A USA-based client handling meeting and
event experiences to global audiences,
with a client base of more than 1000
planners and 8500 skilled professionals
had a challenge in deriving the best
possible reports from Tableau. The
reports/dashboards were very slow to
load which caused issues to most of the
users. We ran Tabjolt (a performance
measuring tool) to gauge the impact with
25, 50, 75 and 100 concurrent virtual
users and observed bad performance in
most cases.
Our Solution
Given data sets were analysed,
dashboard specific and generic tableau
environment problems were identified
and dealt with accordingly. Various
settings of items were iterated, and a
feasible solution was selected as per
client’s need. We also used Tableau
metadata to create few dashboards to get
insights about reports and user on
Tableau Server
Business Benefits
Reduction in Tableau extract refresh
times and dashboard response times for
all required dashboards to 8 seconds
from 1-1.5 minutes. Improved efficiency
of reporting by 91.11%.
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8. Conclusion

access rights to carry out the analytics. To
further optimize the reporting from
Tableau, you can follow best practices to
streamline the reporting process, and also
include integration with R and Shiny
dashboards to derive better performance.
With
the
right
approach
to
implementation and configuration of
Tableau, you can have a data analytics tool
to reckon with that would help you take
better business decisions with agility.

Today’s digital age of business
intelligence and agility, it is imperative
that business users are empowered to
take data-driven decisions with accuracy
and insight. Tableau allows users to go
beyond the basic Excel analytics to do
exactly this. Organizations can define
their data needs and their Tableau
strategy according to specific needs of the
business. Tableau implementation involves
creation of the data environment,
definition of reports and dashboards, and
roles and user groups with appropriate
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