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Summary

Qlik and Snowflake make a powerful combination when deploying modernized
data and analytics pipelines across an enterprise. Due to emerging technologies
and urgency of data, there are many architectural avenues available when
deploying Qlik and Snowflake together. This document will highlight and clarify
the options and best practices and discuss high level concepts, practical
applications, and help distinguish when to use which approach with Qlik and

Snowflake.
This document will be updated as new capabilities emerge to both Snowflake

and the Qlik Sense platform. This document also assumes a working knowledge

of both Qlik and Snowflake technologies by the reader.

Introduction

Qlik Sense sets the benchmark for third-generation analytics platforms,
empowering everyone in your organization to make data-driven decisions. Built
on our unique Associative Engine, it supports a full range of users and use-cases
across the life-cycle from data to insight: self-service analytics, interactive
dashboards, conversational analytics, custom and embedded analytics, mobile
analytics, reporting and alerting. It augments and enhances human intuition with
Al-powered insight suggestions, automation, and natural language interaction.
And Qlik Sense offers unmatched performance and governance, with the

convenience of SaaS or on-premises deployment, or both

Qlik Sense is a complete data and analytics platform enabling users of all levels

to explore data with agility and high performance. Snowflake is a cloud based,
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massively scalable platform that provides effective management of enterprise

class data.

Qlik and Snowflake together provide a balance to optimize the “speed of thought”
exploration capabilities when Qlik’s associative engine with its powerful search
and Al capabilities is combined with Snowflake’s powerful and scalable database

engine technology.

Blending the ideas “getting the data you need when you need it” and “getting the
data how you need it” with two cutting edge technology platforms creates unique
solutions that deliver enterprise analytics, reporting, dashboarding, and data

science to the business.

Qlik & Snowflake

Accelerate Business Value with Real-time Data Integration and 3rd
Generation Bl

0101
1011
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Get the data you need Uncover more insights Manage data intelligently
» Continuous data ingestion * Analytics for all + Self-service catalog
« Data Warehouse Automation » Augmented Intelligence » Flexible, rules-based
* Performance with scale » Smart data querying governance

» Optimize Snowflake usage
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Qlik Architecture

Qlik Sense sets the benchmark for third-generation

THE ASSOCIATIVE
analytics platforms,empowering everyone in your DIAA AN
. . . L. . Relational databases and queries
organization to make data-driven decisions. Built were designed in the 1980s for
. . . transactional systems, not
on our unique Associative Engine, it supports a full modern analytics. Query-based
. tools leave data behind and limit
range of users and use-cases across the life-cycle your users to restricted linear
exploration, resulting in blind
from data to insight:self-service analytics, spots and lost opportunities.

Qlik Sense runs on the unique
Qlik Associative Engine, enabling
users of all skill levels to explore
their data freely without
limitations. The Qlik Associative
Engine brings together unlimited
combinations of data — both big
and small — without leaving any
data behind. It offers
unprecedented freedom of
exploration through interactive
selection and search, instantly
recalculating all analytics and
revealing associations to your
user in green (selected), white
(associated), and gray
(unrelated). By keeping all
visualizations in context together
and retaining both associated
and unrelated values in the
analysis, the Qlik Associative
Engine helps your users discover
hidden insights that query-based
tools would miss.

interactive dashboards, conversational analytics,
custom and embedded analytics, mobile analytics,
reporting and alerting. It augments and enhances
human intuition with Al-powered insight
suggestions, automation, and natural language
interaction. Further, Qlik Sense unmatched
performance and governance, with the
convenience of SaaS or on-premises deployment.
Qlik Sense consists of Qlik-managed cloud-based
solutions: Qlik SenseEnterprise SaaS & Qlik Sense
Business, and a customer-managed solution: Qlik

Sense Enterprise Client-Managed.

The Qlik Associative Engine is
purpose-built for highly scalable,
Associative, in-memory apps dynamic calculation and
association on massive data
volumes for large numbers of
users. This unique technology is

Qlik couples in-memory data caching technology our primary advantage, with more
than 25 years of innovation and
with an Associative Engine that lets you analyze investment.

and freely navigate data intuitively. In its second

generation, the proven Qlik Associative Engine
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allows users to easily explore data and create visualizations based on

data from multiple data sources simultaneously. These sources range
from Excel® and Access® to databases such as Oracle® and SQL

Server to big data sources such as Databricks®: Snowflake®, data lakes
with S3, etc.

Qlik Sense uses columnar, in-memory storage. Unique entries are only stored
once in-memory, and relationships among data elements are represented as
pointers. This allows for significant data compression, more data in RAM,and

faster response times for your users.

In some big data scenarios, data should remain at the source, which is why
Qlik uses a built-in technique called On-Demand Application Generation. Data
sources can be queried based on your users’ selections, yet still provide an
associative experience to your user. Qlik’'s Dynamic Views feature expands this

capabilityfurther for the biggest data sources available.
User Interfaces

Access to the Qlik Sense Enterprise SaaS environment is through a zero-
footprint web browser interface (known as the Qlik Sense Hub). The Qlik
Sense web browser interface makes all aspects of development, drag-and-

drop content creation, and consumption

possible. Qlik Sense features a

responsive design methodology to o 4

L rt

automatically display and resize — e :"f;;,, .-.|l,n|.‘..,-!""'”

visualizations with the appropriatelayout
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and information to fit the device — whether it is a browser on a laptop or
desktop, tablet, or smartphone. Built with current standards of HTML5, CSS3,

JavaScript®, and web sockets, Qlik Sense enables you to build and consume

apps on any device.

In addition to the web-based interface, Qlik Sense supports
conversational analytics which integrates with major chat platforms such
as Slack and MS Teams and data alerting capabilities to allow users to

subscribe to and be notified of key changes to their data.

A quick reference to the entire Qlik Platform including Data Integration
capabilities, cataloging, and extending Qlik Sense showcases the power

of our integrated suite for Snowflake.

Qlik’s complete Data Integration and Analytics Pipeline with

Snowflake Cloud Data Platform:

Understand
it.
Qlik@ alik@) [ Qlik@) Qlik@

Integration Data Storage Data Catalog Insights Action
Services P
N\
o | 8B | E A
A, N { ) P
Hybrid Data Model Analytics Value - Shop for Conversational Augmented & Alert d Personalized
Delivery Dataivarciouse Score Data Analytics Advanced Analytics Ree‘;g%,ig Insights Feed
&y & |, % E= ==
= e || i) = ®
Data Warehouse
Automation* O publish  Natural Business Mobile Embedded Workflow Automated
Language Glossary Analytics Analytics Orchestration Action
@‘% a Search
« Data Engineering =
Data Transformation . .
Collaboration & Orchestration SIS
C’(_);*n @ 400\
T1 ‘,Lg.‘xflé—{\‘. Team Collaboration Pipeline Creation Pipeline Management
Application oK
Automation Data Science -
L D,
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Snowflake Architecture

Snowflake Cloud Data Platform

DATA ON Nzl Re: DATA
OLTP DATABASES ENGINEERING WAREHOUSE SCIENCE APPLICATIONS EXCHANGE DATA MONET'ZAT'ON

OPERATIONAL
REPORTING

ENTERPRISE
APPLICATIONS

THIRD-PARTY AD HOC ANALYSIS

WEB/LOG DATA REAL-TIME ANALYTICS

loT

) Google Cloud QWS A\ Azure

Snowflake is a fully relational ANSI SQL platform that allows you to leverage the
skills and tools your organization already uses. Updates, deletes, analytical
functions, transactions, complex joins, and native support for semi-structured

formats allow a customer full capability to make use of all of their enterprise data.

Snowflake eliminates the administration and management demands of traditional
data warehouses and big data platforms. As a true data warehouse-as-a-service
bult for the cloud, the separation of compute and storage allows for minimal
tuning on terabytes and even petabytes of information. With built-in performance,
there’s no infrastructure to manage or knobs to turn. Snowflake automatically
handles infrastructure, optimization, availability, data protection and more so you

can focus on using your data, not managing it.
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Snowflake can support all of your business data, whether from traditional sources
or newer machine-generated sources, without requiring cumbersome
transformations and tradeoffs. Further, Snowflake’s Data Marketplace allows you
to access hundreds of partners and suppliers’ data as well as 3™ party data that

you be leveraged to enrich your data.

Varied Warehouses for Varied Workloads

Qlik@ Replicate & Compose )
ETL/ELT Analytics
Structured & D Qlik@ Sense®
semi-structured \ ﬁ w
S Ty ~ -7
conrLvent \ S~ e
\ ~ <
k., &kafka . S 03 -
e amazon *\ Snowpipe oS < <> g
N~ o
h .-. _______ —
-— g S’
Tasks, Streams — — =

~
-y dat zepl A p hon
ata

Global Services @ DataRobot bol
Logical Model N o ®

Security Data HOai spoﬁ'(\z [43] Amazon SageMaker

Science
Query Planning & Optimization
Transactional Control

QI ik Q LEAD WITH DATA 10

Snowflake’s patented multi-cluster, shared data architecture separates storage
and compute, making it possible to scale up and down on-the-fly without
downtime or disruption. Automatically scale to support any amount of data,
workloads and concurrent users and applications without requiring data

movement, data marts or data copies.

Per Snowflake:
“Usage-based pricing for compute and storage means you only pay for the
amount of data you store and the amount of compute processing you use.
Say goodbye to upfront costs, over-provisioned systems or idle clusters

consuming money.”
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Snowflake Time Travel
Snowflake Time Travel enables accessing historical data (i.e., data that has been
changed or deleted) at any point within a defined period. It serves as a powerful
tool for performing the following tasks:
« Restoring data-related objects (tables, schemas, and databases) that might
have been accidentally or intentionally deleted.
« Duplicating and backing up data from key points in the past.

« Analyzing data usage/manipulation over specified periods of time.

Querying Historical Data

When any DML operations are performed on a table, Snowflake retains previous
versions of the table data for a defined period of time. This enables querying

earlier versions of the data using the AT | BEFORE clause.

This clause supports querying data either exactly at or immediately preceding a
specified point in the table’s history within the retention period. The specified
point can be time-based (e.g. a timestamp or time offset from the present) or it
can be the ID for a completed statement (e.g. SELECT or INSERT).

For example:
« The following query selects historical data from a table as of the date and
time represented by the specified timestamp:
select * from my_table at(timestamp => 'Mon, 01 May 2015 16:20:00 -
0700'"::timestamp_tz);

« The following query selects historical data from a table as of 5 minutes ago:

select * from my_table at(offset => -60*5);
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Snowflake Semi-Structured Data

Data can come in multiple forms from numerous sources, including an ever-
expanding amount of machine-generated data from applications, sensors, mobile
devices, etc. To support these new types of data, semi-structured data formats,
such as JSON, Avro, ORC, Parquet, and XML, with their support for flexible

schemas, have become popular standards for transporting and storing data.

Snowflake provides native support for semi-structured data, including:
« Flexible-schema data types for loading semi-structured data without
transformation.
« Automatic conversion of data to optimized internal storage format.

« Database optimization for fast and efficient SQL querying.

The VARIANT data type can be leveraged to represent arbitrary data structures
which can be used to import and operate on semi-structured data. Snowflake
stores these types internally in an efficient compressed columnar binary
representation of the documents for better performance and efficiency.
Snowflake’s optimization for storage of these data types is completely

transparent and produces no user-visible changes in semantics.

More details on traversing semi-structured data can be found here.
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High Level Qlik & Snowflake Integration Options

Qlik and Snowflake offer a variety of integration capabilities suited for specific
scenarios to maximize resources, maintain performance, and fulfill the business
requirements across the organization. The number of concurrent users, data
refresh frequencies, performance, user experience, and total cost will all

contribute to deciding which integration options to take advantage of.

Qlik provides several ways to load and consume data from Snowflake. The table

below describes each integration configuration, feel free to use this as a

reference guide.

Integration Method Use Case
Option
In-Memory Full / Incremental Most common and best performing. Batch reloads
Load (QVD) leveraging a QVD for incremental updates and optimized for

analytics engine.

In-Memory + Full / Incremental Snowflake optimized reload — especially useful when data is
Snowflake Load (Time Travel) | needing to be compared current vs historical state and/or for

incremental reloads

In-Memory + Partial/Merge Load | Situations where data is needed in near-time, or data is

Snowflake (Time Travel) needing to be compared current vs historical state

On-Demand ODAG Structured Drill to Detail for access to large data volumes

On-Demand Dynamic Views Supporting details on demand inside existing app as a
chart(s)

In-Mem + Live Realtime data mixed with in-memory data querying against
Query Snowflake directly (3" Party)
Live Query Only Only live data querying against Snowflake directly

Direct Query Live SQL push down queries against Snowflake using Qlik
Engine SaaS (NEW — July 2022)

" Available at this time for client-managed only through partner offering such as the Stretch LiveQuery Connector
for Snowflake.
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Summary of Qlik & Snowflake Usage Options

In-Memory options for how to load data

into Qlik Sense:

Full reload every time on a schedule:

« Could lead to long load times
depending on data volume.

« Recommended if the data is highly
volatile or has a high amount of

changes.

Incrementally load only new data

« Reload deltas on a schedule: This
can be set up by a Qlik developer in
the ELT script. Allows Qlik to only

Qlik Sense - inMemory

Search and explore across all the data, in any
direction, with no pre-aggregation or predefined
queries.

Understand both related and unrelated data.

No SQL skills required

Augmented Intelligence to assist Users in Application
creation

Data in Memory means all available for Cognitive
Engine driving Augmented Analytics and user
adoption

Multi-Sources (SF, SAP, files, ...)

Available for Offline Mobile usage

No additional compute cost

Data Volume in Memory limited
Data loaded and cached on disk
Data latency due to Loading process

Response Time L | [ |
User Experience ([ | |
Development effort I . .

Data Volume I N .

Cost per User Interaction NN

update the changes in the data. This method allows for near-time refresh of

data into the Qlik engine and visualization layer.
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On-demand Apps
On-demand apps help business users Q“k Sense — On-Demand

and IT departments derive value from

Benefits from QS inMemory

; ; ; Plus, Snowflake OnDemand which brings caching in
big data environments in numerous memory for more analysis

No Data Volume limitation

ways. On-demand apps: Performance of inMemory Analytics with best Data
Delay
*  User need to wait 5s on top of Snowflake Query
H Execution to load the Dynamic View and refresh the
On Demand App Generation charts
» Selections on master application can be different
(ODAG) from ones in dynamic views
. L Can not leverage Cognitive Engine for data not in
e Detailed Data on Demand: This is memory
» Can not leverage Conversational Analytics for data
a technique typically used in not in memory

big/huge data scenarios where a

lik app is built to contain RESpONSs NG SN S —
Q PP User Experience I

i i i Development effort L (| |
summarized data. There is a Qlik Data Volume ! [ | |

“details” app as a template and that Cost per User Interaction I N BN

takes parameters passed from the
summary app and runs live on demand against Snowflake. The user is then
presented with the appropriate slice of data based on those selections. This

method is good for summary-detail analytics.

Dynamic Views

- Live Data Visualizations: This option is used when live / near-time data is
needed as part of the Qlik app. Using the ODAG framework, live data under
certain query volume thresholds can be triggered to update based on user
interactions with the application. As users make selections they will be
prompted and if they choose to, Qlik will reload data live from Snowflake to

match their selections.
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*NEW* - Qlik SaaS Direct Query

With the July 12" Qlik SaaS update, Qlik will be adding a new feature for
Snowflake called Direct Query. Direct Query in Qlik Sense allows users to build
analytics applications that directly query cloud databases using SQL, as users

interact through visualizations and filtering.

Direct Query uses all the same Use Cases

. Expanding Qlik Sense
Ul elements from Qlik SaaS but

. A\ Data is massive @ Data is near real-time
eXeCUteS those element W|th Analyze very large data sets Some scenarios require the
where it lives in the cloud most recent data
runtlme SQL agaInSt SnOWﬂake' Example Use Cases: Example Use Cases:
. . » Financial Fraud Detection » Warehouse Operations
The best part is that the user still . 10T anomalies . Fleet Management

gets all the power and feedback

of the Qlik Associative Engine and all the

relationships that are highlighted with the Direct Query

green, White, grey eXperienCe Qlik users +  Leverages Snowflake Scalability and Elasticity
No Data Volume limitation

I OVG' »  Better Performance for Large volumes of data

Offers Real-Time update of data
Green/White/Grey associative experience
SET Analysis supported

Limited calculation capabilities

MOde”ing iS done Via a m0d|f|ed Data Performance dependent on Snowflake warehouse
size

Manager panel and requires understanding » Noaugmented analytics capabilities

Compute Cost is much higher as no caching
Requires some knowledge of SQL modelling (for

of primary/foreign key relationships and " development)
join strategies. All charts/KPI’s create the

SQL that is pushed down to Snowflake for

Response Time
execution. This method WILL increase User Experience
Development effort
Data Volume

Snowflake costs, and is dependent on the Cost per User Interaction

warehouse sizing and performance tuning

applied to the data sets inside Snowflake.
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Live Query via Analytic Connector Apps — Qlik Sense Client Managed

This option is available currently by using partner offerings such as the Stretch
LiveQuery Connector for Snowflake. This 3™ Party connector enables live
queries directly from the Qlik Sense front-end to Snowflake. No need to move
data to QVDs with LiveQuery. The product is a service residing on a server and
works with Qlik Sense in Windows using Server-Side Extension (SSE)
integration. You can find more details on their website:

https://stretchqonnect.com/products/livequery-for-glik-sense/

Seamless integration between live Live Query

queries and in-memory

Allows Leverage Scalability and Elasticity
No Data Volume limitation
Better Performance for Large volume of data

The Stretch LiveQuery connector enables

No Extract required

near-seamless integration between live »  Offer Real-Time update of data

Query results cached cross users even when Virtual

1 1 . . WH i ded
queries and in-memory data. This is done S SHSPEACE

* Performance Optimization Techniques for Guided
in real-time as the user is using the Dpelytics, ot a gaod it for e Sanvca
. imited to simple filters or linear exploration
. i »  SQL skills required
appllcatlon. +  SQL means predetermined questions & design
* Less augmented analytics capabilities
Compute Cost

In-memory cache

The Stretch LiveQuery connector has an Response Time I S N
Time 2 Insight 1 1 | |
in- i User Experience |
in-memory result cache. This means that Development effort p——
. | Data Volume 1 [ |
repeated queries can return results et o Ui i Tora i T m——

without accessing the warehouse. This

reduces the load on the data warehouse and increase the responsiveness of the
Qlik front-end. The cache has a configurable time-to-live, when a query result in
the cache surpasses this time, the result is evicted form the cache and the query
is parsed on the data warehouse. This enables the administrators to balance the

requirement between real-time data and load/cost on the data warehouse.
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DeeE Dive Snowflake & Qlik Method Decision Tree:

Many organizations have well established data pipelines and a user base
begging for access to data and insigts. But between the databases and the
dashboards, lay the the integrations and load architectures that make consuming
data possible. This next section is to help you understand several integration
options available in Qlik Sense and which to use when deploying Qlik and

Snowflake together.

Some of the main variables when deciding will be the total number of concurrent
users, system performance thresholds, costs, and the actual business

requirements.

Let's begin with a high level understanding of each of the Qlik integration options

before discussing which business use cases they might apply to:

Incremental Load An Incremental Load is a scheduled process where Qlik loads the latest
(Scheduled Data data for all of the tables needed, merges the changes to existing QVD’s
Load) (the previously loaded data/cache), then rewrites
those QVD’s/Cache. @ {:c-):}
Cached In-Memory e All applications and users would have
access to the new information for those f}D
tables. T -

e When dealing with large data sources, this
is a great balance between fresh and fast as only the changed
data is loaded on a pre-defined schedule after the initial bulk

load.
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Merge Reload
(Live Data Load)

A Merge Reload is a process activated by end users where Qlik loads
the changed data for a subset of tables and the

data is brought into the Associative Engine for

Generation - ODAG
(Live Data Load)

Cached In-Memory
For selections

+

Live Data based on
Selections in second
application when

user asks

Cached In-Memory that user.
+ e This technology provides a balance E—»D |
New Data Added In- between fresh and fast while also ensuring l /
Memory when user that the end user is confident that they are
asks seeing the most recent values because
they initiate the action rather than it being scheduled.
¢ " Note:Merge Reloads typically only load the data for speed and
do not regenerate QVD's that would be loaded in the future.
Thus, a scheduled Incremental Load is still required so that all
other users opening the application have all of the data.
On Demand On Demand Application Generation is a process where an end user
Application passes the selections they have made to a pre-defined template

application. Qlik then copies that template, loads data for that specific

cohort and presents it to the end

user as a new application. =y — L S

e The calling application may be
fully in-memory with

aggregates, offering speed of

thought action, while the l |

spawned application then Se ) J

pulls Live details only if and | 8

when they are needed.
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Dynamic Views
(Live Data Load)

Cached In-Memory
For selections

+

Charts from Live
Data based on
Selections when user

asks

Dynamic Views is a process similar to ODAG but instead of surfacing a
new application to the end user, selected
charts from a template application are
displayed in the application they are
currently using. If the user changes their
selections they can ask for the Dynamic

Views to be refreshed.

e This option capitalizes on the — '
functionality of ODAG, while also = @
rendering the "live" cohort of data in the context of the

application where the users made their selections.

Third Party Solutions
(Live Data Load)

Cached In-Memory
+

Charts from Live
Data pulled
immediately based

on selections

There is a Server Side Extension (SSE) provided by Qlik Partner
Stretch called "LiveQuery." The SSE currently supports both Snowflake
and Google Big Query. So if those are data sources for your
applications, this third party
extension can help you meet ‘
business needs. ltdoesas 4 F () T
the name suggests and

queries data sources in a live

manner. The queries can be

isolated, or they can be tied

to the user’s selection. They —
are automatically fired E;@i
-

whenever the user's
selections are changed. The results of the queries are brought back to
memory directly and they bypass the Associative Engine so they are
not selectable or searchable. If the queries are used as expressions for
Master Items, users can ask for Insights that involve them, and can be
combined with other measures.

e This solution is similar to Dynamic Views, with the added benefit

that it is kept current with end users selections without them

having to take any additional actions.
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Direct Query — Qlik Direct Query in Qlik Sense allows users to

SaaS build analytics applications that directly query

cloud databases using SQL, as users interact ~—
— Real-time Push through visualizations and filtering. [ —
Down SQL Queries t
to Snowflake Customers need direct access to cloud Compute & Processing

databases to perform queries at the database

y

level for specific use cases.

But they also need to intelligently manage

compute costs, performance, and user experience.

So which one is right for YOU?

As a primer to choosing the right solution for the right problem, let's begin with
some very high level guidance starting with a focus on how much compute and
thus cost is driven by each of the solutions. Because in many cases the
difference between "We WANT Live Data" and "1 minute old will be FINE" may
come down to the implementation cost. In another use case Live Data is a MUST
have regardless of the compute resources and cost associated in solving the

problem.

The following chart contains no scale on purpose. It is simply for portraying the
concept that each technology will have increasing amounts of computing

requirements associated with them.

Qlik on Snowflake — Best Practices Guide for Qlik Sense




Partial Re-load Dynamic Views Direct Que
i | rectcuery SN
Incremental Load ODAG Third-Party LiveQuery

Asking the question "Why does each solution increase the amount of

N
7

compute/cost?" Well, doing an Incremental Load means that Qlik only asks for
the changes from our source 1 time per scheduled reload. As Partial Re-Load's
of data are kicked off by the end user, the same data would need to be
consumed by multiple users, thus increasing the compute needed. On Demand
Application Generation (ODAG) applications will load all of the data for a defined
cohort even if it hasn't changed in years. Dynamic Views require the same data
loading as ODAG applications, and as they can be refreshed as often as desired
by the end user to keep in synch with their selections they require more
computing power. Finally, as the third party Server Side Extension is kept in
synch with end user selections, every single end user selection requires the
queries to be fired against the data source. Thus, requiring the most computing

power.

Remember though, that was only a primer. It is entirely possible that one of your
business use cases only requires a single Live Query for an aggregrate in an
application that is only used by a small set of end users. Thus changing which
technology you may wish to use. Bringing us to the next point: Business driven
use cases are often complex and require the answers to many questions.

The following visual is intended to help provide you a thorough Business Driven
Technology Guidance response on an application by application basis. It
balances needs and compute power, while answering another, more complex set

of questions.
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Notice under "Need for Live Data Acces"s and "# of Users" we use the terms
Low/Medium/High with no specific values. You the customer can choose to
adjust the meaning of those values based on the budget to pay for the computing
power. This balancing act if you will can get complicated, perhaps even more
complicated than the chart. The point is that Qlik provides the architectural

flexibility to help your organization find and maintain that balance.
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Technoloqy Guidance on Integration Options - Qlik:

For applications that require access to near/real-time data.

How much of a need is there for real-time data?

— L

E <€ Near time updates?

: Y
Complexity of Query
SaaS?
Partial ﬁ
Reload
Self-
Service?

{
Do users need data
in context with <&

selected cohort

Incremental Loads Dynamic Views m Direct Query

4— Scheduled —¢ ¢ Live Data Access ¢
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The following provides a little more understanding for each of the decision points

in the chart.

"Need for Live Data Access" - There are two different considerations for
needing to read data live. One is based on need and simply implies that for the
given application anything less than up to the second values simply won't be
accepted. That may be due to political reasons, or actual life changing decisions
made in a healthcare setting. The second is altogether different. It is because
there is too much data to fit into memory and so subsets of it will need to be read

when they are needed.

"Need to filter values from Live Data WITH in-memory selections" - This is a
huge decision point. ODAG, Dynamic Views and LiveQuery do not allow end
users to select values from the real-time data that was just read, and have those
selections apply to the parent application. ODAG is a separate application
entirely. Dynamic Views show charts from the template application but those
charts are not tied to the parent context meaning while you can filter items in the
Dynamic View charts, they will remain as separate filters for the parent

application.

"Complexity of Queries™ — This simply refers to the fact that some queries are
straight forward and do not require a lot of compute power to perform "Select
Sum(Field) From Table." While others might require a lot of joins and/or
complicated SQL functions that require a lot of compute. Each customer, and
each project might require a different scale for what Low means vs High.

"# of Users" — Represents the number of users that will be utilizing the

application. Again, each customer/project will need to derive for themselves how
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much compute power they wish to pay and thus how many users requesting live
values they can sustain. 100 concurrent users may seem low to Customer A, but

high to Customer B.
"Self Service" - If end users will have access to be able to edit the selection
clause, and security to the underlying data is an issue, then the 3™ Party

LiveQuery solution is not the right choice.

"SaaS" — At the time of writing, the Stretch LiveQuery is not supported in SaaS

as it an external Server Side Extension. Thus, it isn't an option.

"Do users need to retain the analysis path/context with the newly selected

cohort of data” - ODAG and Dynamic Views are essentially the same thing with

the exception that Dynamic Views display charts from the template application
inside the calling application so end users can see the cohort they selected and
see the details that are loaded live. While ODAG provides a fully designed
application that is popped up, it is separate from the calling application and the

user may lose the context of why they had chosen a particular cohort.
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The following walks through some hypothetical use case that lines up with each

of the architectural solutions.

Scenario 1 — ODAG: Dirill to Detail Reporting/Analysis

Starting with a summary application of key metrics, a user chooses a selection of
criteria which then is passed to a secondary application that is generated on

demand. A customer example of when to use ODAG:

A Human Resources department has an existing application that is used by
1,290 HR administrators, managers and employees through the company
who make a lot of selections. The application is currently on a one-hour
incremental load schedule. They want to use real time data instead of
waiting for reloads to see potential overtime issues. The details are a
known subset of content in a specific format that shows potential issues,
therefore ODAG provides an interim reload ability in an easily consumable
detailed Qlik application.

Scenario 2 — Dynamic Views: Transactional Details in Context

This scenario is best suited for when details for specific transactions need to be
viewed in context with the original Qlik Sense application as a chart inside the

application. A customer example of when to use Dynamic Views:

A customer has several hundred billion records from a transactional system
stored in Snowflake which is too much for a single Qlik application. This
data is reloaded on a schedule with the aggregates of KPI's and other
relevant data but not the transactions themselves. Dynamic Views are used
to get the transactions of a cohort of dimensional values that limit the
records to a threshold (say under 100k rows) to be analyzed in any chart
on demand. The users of the application need to be able to see the details
in the context of the cohort selected.
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Scenario 3 — LiveQuery: Real-Time Status

Sales leaders are asking for an application with several KPI’s. They want
the new application because the existing application that contains billions of
rows of sales transactional data takes too long to load, and they are
required to navigate to multiple screens to get the KPI's they need. The
application will only be used by Directors and above in the corporation
which equates to about 50 people. Expectations are that the users for this
application will not interact with filters much, they just need very current
metrics.

Scenario 4 — Partial Reload/Merge: Closing Books / Financial Reporting

Finance leaders closing the books at the end of the month need access to
up to the minute general ledger details. The Qlik application contains very
complicated calculations, hierarchies, and transformations not easily
replicated with SQL. The application will only be used by Accountants and
Sr Executive in the corporation which equates to about 25 people. Data is
changing rapidly throughout the close cycle and the users need to see
where the company stands at any point in time. End users have a very high
level of interactivity are required to analyze the data to find issues.
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Personas by Usage: Consumers, Analysts, Designers

Many roles support the data to insight pipeline - from developers to analysts to
business casual consumers. Each role though requires certain capabilities within
the platform but also levels of access to live data. See the table below to learn

which use case fits each persona.

Consumer Uses prebuilt dashboards, mashups, or pushed content (Reports/Alerts)

Designer Builder and deployer of prebuilt content and complex design/data transforms

*This chart assumes a superset of capabilities (i.e. Designer has Analyst and Consumer capabilities, where Consumers only
have the singular capability)

In-Mem | In-Mem | In-Mem ODAG | Dynamic | In-Mem + | Live Direct
(FL/IL) | (TTIL) | (TT Merge) Views Live' Only" | Query?

Business Monitoring C C - C ® C

Use Case

Business Alerting C C
Business Reporting C C C C
Embedded / Mashups C C c c C

Ad-hoc Analysis

Insight Suggestions

Insight Exploration

Storytelling

Assisted Data Prep

Data Ingestion (LS)

Use Advanced
Analytics (SSE)'
Develop Advanced
Analytics (SSE)'
Data Modelling and
ETL

Application Design &
Development

" Only available on client managed
2 Only available on SaaS

FL: Full Load

IL: Incremental Load

TT: Snowflake Time Travel
Live: LiveQuery
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Performance Considerations / Best Practices by Technique

As previewed, Qlik and Snowflake together offer a range of ingestion techniques
with varying levels of loading data into memory with Qlik’s analytics engine and
purely loading near/real-time data. There are clear strengths and advantages for

each technique in addition to some having limited use cases.

It's necessary to understand the caching process between Snowflake and Qlik to

distinguish how to optimize each system to support your analytics needs.

Data Caching for Performance & Compute Cost Consideration

There are 3 different caches involved in processing a query in Snowflake:

+ Snowflake Metadata cache

 In the global services layer

» Stores statistical information on micro-partitions; used to build the
query execution plan.

« Will eventually be "swapped out" by other queries over time; you
have NO CONTROL over this cache.

- Snowflake Data cache (table scan; partitions of a table)

« This is a "traditional" data cache, at the micro-partition-level.

» This IS specific to the virtual warehouse (compute) used to process
the query. As a result, if the virtual warehouse is suspended, the
cache is (typically) lost. Be aware that suspending and immediately
resuming might result in the warehouse never actually suspending
(as an optimization) and therefore not flushing the cache.

« Snowflake Result set cache

« This is the "all or nothing" result
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« This is maintained by the global services layer of the Snowflake
architecture, stored in blob storage (AWS S3, Azure Blob, Google
GCS), and is NOT specific to any single virtual warehouse (compute)
used to process the query.

* Results are retained for 24 hours, but you can tell the query

processor to NOT pull from this cache.

Why is Caching So Important for Dashboards?

Bl Queries by Use Case (%)

Caching and Query times are directly related and

when breaking down the allocation of queries across

analytics applications the majority of query volumes aneaael

oo [
originate from Operational Dashboards used by 1
large concurrent users. patocaues 3

These types of queries are billed by consumption
pricing and can be very compute intensive and may require a larger Snowflake

warehouse or a multi-cluster warehouse, especially for larger number of users.

Why is Caching So Important in Snowflake?

Source Source Source
replicated every minute replicated every minute replicated every minute
ODS/Lake g 3o ODS/Lake [ ssnowics ODS/Lake [~ siswonto
updated every minute updated every hour $ updated every day
-

DM/DW il 3isnovic DM/DW g sisnowiec
query-based dashboard query-based dashboard query-based dashboard
database cache database cache database cache

S 75 -0
= = =
0,
98.3% 1.7% 36.8% 63.2% 6.4% 93.6%

There is a huge advantage in speed and cost to isolate rapid-changing data to a

separate DB, because changing data can affect the caching of results.
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Why is Qlik Sense So Great with Snowflake?

Qlik’s BI-Side caching further reducing SnowFlake costs

Source
replicated every minute

ODS/Lake i e

updated every minute

Qlik@ reloaded
Qlik Sense dashboard hourly

database cache
Koﬁ Qlik@
=

0.2% 99.8%

Source %
replicated every minute
ODS/Lake s snowflak
@deated every hour

DM/DW T

Qlik@ reloaded
______ Qiik Sense dashboard MUY
database cache
[ ———c]
?oﬁ Qlik®@
=
0.2% 99.8%

Source
replicated every minute

ODS/Lake 8 T

L updated every day
DM/IDW g

Qlik®@ reloaded
Qlik Sense dashboard hourly

0.2% 8%

Using Qlik’s in-memory cache reduces your Snowflake costs to just reload

activity. All queries between reloads are 100% cached in Qlik’s in-memory

model, freeing up the Snowflake warehouses to suspend themselves and/or

serve other needs, regardless of the update frequency of the underlying data,

e., if the database tables are reloading daily/hourly then there is no reason for

live access queries.

Key Considerations for Caching & Cost Management with

Snowflake

Realtime Data Kills Cache, and Costs Cash

e Snowflake has very good data & result caching, which are potentially

impacted if the underlying data is changing rapidly. The result cache will be

more severely affected while only the modified micro-partitions of the virtual

warehouse cache will be affected.

e Costs are significantly more to have the data updated every 5 min (vs hourly)!
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e Do NOT update/consume on same DB — use an intermediary engine like Qlik

Compose to reduce compute costs and balance loads.

Scenarios to Avoid

Direct Query Tool Access against Near/Real Time Data

e More limited Snowflake caching
e More expensive (more credits used)

e Potentially slower performance

Why is Caching So Important in Cloud DWs?
Query-based Bl

Source ODS DM/ DW @ e

Database @ Cache
@ Replication: Real-time
@ Replication: Real-time
@ Replication: Real-time

D

n%én)ﬁ ol 983%  1.7%

N——

Queries: Every Minute
-
=

\4

. \

Al 36.8% 63.2%
I

~—

Updates: Hourly
—>

Queries: Every Minute
—’

RO

|

o
)

Updates: Daily
—’

Queries: Every Minute

| |ad| 64% 936%

|

Best Practice Scenario

Qlik Sense in-memory (or blended use case covered later)
e Best use of Snowflake caching

e Less Expensive (less credits used)

e Best performance
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Why is Qlik Sense a compliment to Cloud DWs?
Qlik’s In-Memory first approach

Source ODS DM/ DW @ =
Qlik @ Database = Cache
o . - . o )
Replication: Real-time R Reloaded: Hourly R DC
@ - | Dladl 02%  99.8%
fallnn

Qlik@

Replication: Real-time Updates: Hourly Reloaded: Hourly @ 0, 0,
—>
- A ladil 02%  99.8%
\_4

Qlik@
T

Replication: Real-time - Updates: Daily - Reloaded: Hourly @ o o
= > ——
- Clad| 02%  99.8%

e

Enable Bulk Reader Option

This biggest performance improvement option (Qlik SaaS only) during data load
is to Enable Bulk Reader option which can result in up to a 50% improvement of

Bulk Data loading for large data sets.

Load optimization settings

Load properties that can be configured

Property Description

Required
Enable Select this to include larger portions of data in the iterations within a load. This may result in No
Bulk faster load times for larger datasets. If not selected, data will be loaded row by row.
Reader

In the Qlik Sense Snowflake data connection setup, that option is found here:
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Edit data connection ®

)qc*p< Snowflake
1

Miscellaneous

D Allow non-SELECT qualips

Allow non-SELECT queries
Query timeout

150

Load Optimization

Enable Bulk Reader

Advanced
Name Value +
Name

Snowflake TEST

Test connection m
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Incremental Load Options

The following sections will discuss in detail the above strategies

on how to leverage Snowflake data depending on use case.

Incremental Loads using QVD’s

This is the most common technique used in Qlik environments

Incremental

an|g ul pasn Sulaqajndwo)

to only load delta data. Load

Qlik has a data format called QVD that is binary and optimized for re-ingestion
locally. It is a commonly used by Qlik developers as it allows for snapshotting
data, reuse of data structures after transformation, combination and pre-
calculation of data, and incremental loads.
Here is the basic process of how it works:

1) Table of data is identified as large enough to not reload entirely every

time.

2) Load all the data the first time, store data into QVD file on disk

3) On subsequent loads:

a. ldentify a column in the table used for knowing that it is a new
record. It can be an incrementing, numerical ID value in the table,
or possibly a date/time field.

b. After the data is loaded from, get the highest value for the
aforementioned column and store it in a variable (e.g. “LastDate”)

c. CONCATENATE LOAD the new data from Snowflake but
selecting from the big table and adding a WHERE clause and
including the variable from above; For example, “select * from

table where datetimefield > $(LastDate);”
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d. Save the QVD, overwriting the previous QVD. If desired, snapshot
by saving an additional QVD with a timestamp or similar. This way
you easily can go back to previous loads if desired.

e. Repeat for any other tables that have a high number of values.

The above is the basic concept; However, there are nuances to account for, so
the following information will dive deeper into the variants.
Here is a help document describing the process: https://help.qlik.com/en-

US/sense/May2022/Subsystems/Hub/Content/Sense Hub/LoadData/use-QVD-

files-incremental-load.htm
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QVD-based Incremental Load - Insert Only

This method offers a lot more control with the ability to specify a
field to do the incremental load on. There are 2 example versions
for incremental load logic with dates to illustrate the flexibility and
some ideas on how to do it. There are other fields to use that
might suit your data better.

This version uses the last timestamp from the source data table

itself.

Incremental
Load

// Example using the last actual create date of the record in the table on

Snowflake

// Do the initial load from the QVD:
FactTable:
LOAD
PrimaryKeyInt,
X,
Y,
CreateTimeStamp
FROM File.QVD;

I/l Get the max timestamp from the data in the QVD
Max:
Load
max(CreateTimeStamp) as maxtime
Resident FactTable;

/| Set the variable to the maxtime derived above:
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LET ts = peek(‘maxtime’,0,’Max’);

/I Append (“Concatenate”) the records since the last load from Snowflake table
into the FactTable:
Concatenate (FactTable)
SQL SELECT
PrimaryKeyInt,
X,
Y,
CreateTimeStamp
FROM SnowflakeDB.TableName WHERE CreateTimeStamp >= $(ts);

STORE FactTable INTO File.QVD;

This next version sets the last execution time and current reload start time
variable and uses them both for the date range in the where clause from
Snowflake.

/I Example using the reload execution start and end times.

//Set start time variable:
Let ThisExecTime = Now();

// Do the initial load from the QVD:
FactTable:
LOAD

PrimaryKeyInt,

X,
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Y
FROM File.QVD;

/I Append (“Concatenate”) the records since the last load from Snowflake table
into the FactTable:
Concatenate (FactTable)
SQL SELECT
PrimaryKeyInt,
X,
Y
FROM SnowflakeDB.TableName WHERE CreateTimeStamp >=
$(LastExecTime)
AND ModificationTime < $(ThisExecTime);

STORE FactTable INTO File.QVD;

/I Set reload execution end time to now *if all goes well*:

Let LastExecTime = ThisExecTime;
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QVD-based Incremental Load - Insert and Update

This technique is a little trickier conceptually but is a simple o
3

script: T
Qlik loads records inserted into the database or updated in the %
database after the last script execution. oE
3

A ModificationTime field (or similar) is required for Qlik to 'L“C’:'“e“"a' ;@_
oa =

®

recognize which records are new.
A primary key field is required for Qlik to sort out updated records from

the QVD file.

This solution will force the reading of the QVD file to standard mode (rather than
optimized), which is still considerably faster than loading the entire database.
Example:

I/ Set the reload start time

Let ThisExecTime = Now( );

/Il Ingest just the new records into Qlik first
FactTable:
SQL SELECT
PrimaryKey,
X,
Y
FROM SnowflakeDB.TableName WHERE ModifiedTimeStamp >=
$(ThisExecTime);

// Add in the records from the previously saved QVD --- *ONLY™* when that record

doesn’t exist in the cohort brought in from Snowflake:
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Concatenate
LOAD
PrimaryKey,
X,
Y
FROM File.QVD
WHERE NOT Exists(PrimaryKey);

STORE FactTable INTO File.QVD;

If ScriptErrorCount = 0 then
STORE QV_Table INTO File.QVD;
Let LastExecTime = ThisExecTime;
End If
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QVD-based Incremental Load - Insert, Update and Delete

What if records were deleted from the source database

between script executions? In this case we need to:

Have Qlik remove records deleted from the database after the

last script execution

A field ModificationTime (or similar) is required for Qlik Sense to  |Incremental
Load

an|g ui pasn Suiaqaindwo)

recognize which records are new
A primary key field is required for Qlik Sense to sort out updated records from
the QVD file
This solution will force the reading of the QVD file to standard mode (rather than
optimized), which is still considerably faster than loading the entire database
Example:
/I Set the reload start time
Let ThisExecTime = Now( );

/I Ingest just the new records into Qlik first
FactTable:
SQL SELECT

PrimaryKey,

X,

Y
FROM SnowflakeDB.TableName
WHERE CreateTimeStamp >= $(LastExecTime)
AND ModificationTime < $(ThisExecTime);

// Add in the records from the previously saved QVD --- *ONLY™* when that record

doesn’t exist in the cohort brought in from Snowflake:
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Concatenate
LOAD
PrimaryKey,
X,
Y
FROM File.QVD
WHERE NOT EXISTS(PrimaryKey);

// Do an inner join so that only the PrimaryKey values that still exist in the
database will remain
Inner Join SQL SELECT PrimaryKey FROM SnowflakeDB.TableName;

STORE FactTable INTO File.QVD;

Let LastExecTime = ThiskExecTime;

Incremental Loads using “Partial Load” O
Partial Load is helpful when you have new data to append to é
an existing table but do *not* want to load the rest of the tables. ’;Dt
This is helpful when you have faster moving data in one table o%
and a large data set from many sources in the rest of the data g
model. Partial Reloads ;

w/Merge g
Examples:

ADD LOAD * from Snowflake.FactTable where createdatetime >

$(lastreloaddatetime);
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The above will run when the “Partial” option has been set on a reload AND will

run when the partial flag is not set.

ADD ONLY LOAD * from Snowflake.FactTable where createdatetime >

$(lastreloaddatetime);

The above will run ONLY when the Partial flag has been set and will *not* be run

when partial is set to false in the reload.
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Time Travel with Merge Best Practices

Traditionally Qlik developers have utilized a Last Modified

Timestamp field so that they could load only the changed

values. However, there are many times that data tables don't

have a Last Modified Timestamp so then Full Reloads were the

only option. Partial Reloads

w/Merge
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However, Snowflake offers Change Processing as part of their Time Travel

functionality. It's the ability to simply get the Change Data Capture information
returned in a query. When it is enabled, it adds metadata columns behind the
scenes to your tables that allow you to modify your typical SQL Selection and

say, “give me only the changes that have occurred since X time."

ON", cast(CURRENT_TIMESTAMP() as varchar(108)) as "Timestamp_c",
", "Primary_I gnosis_Code", "Admit_I e"
", "P Payor_ID", "
o nt_$", T r $", "HRRP_Condition"
FROM A dbo"."Accounts”
CHANGES(INFORMATION => DEFAULT) AT(TIMESTAMP => '2821-06-29 18:14:18.779 -0400  ::timestamp_tz) END(TIMESTAMP => CURRENT_TIMESTAMP())
here not("METADATASISUPDATE" = TRUE and "METADATASACTION" = 'DELETE")
Results Data Preview
¥ QueryID SQL 853ms 3
& | Copy
Row METADATASACTIC Timestamp_c Hospital_Account_ Primary_ICD_Diagn Admit_ICD_Diango: Primary_ICD_Proce Primary_Payor_ID Total_Account_Bali Total_Account_A{
1 INSERT 2021-06-2918... nmnm - 77777 V2221 741 300010 2112700.0000 -65.2000]
2 INSERT 2021-06-29 18... 11111122 660.11 660.13 741 300029 17600.0000 0.0000]
3 INSERT 2021-06-2918... 11403777 852.05 959.9 39.79 300063 11723577.7000 0.0000]

You may be curious about the where function that is asking for the changes,
except for Deletes when the action was an update. The key is that Snowflake
stores Updates as Deletes and Inserts. So, we only want the Inserts (real insert

or updated information) and the real Deletions.

Combining this CDC capture information from Snowflake with the Qlik Merge
function offers a highly performant way to do handle Incremental Loads. The

Merge function provides a simple way of automatically "merging" changes into an
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in-memory table. You simply pass the function a few parameters and the results

of the Snowflake Changes query for the table.

'/ Merge any changes that have been applied since last data load
MERGE ( 5 I ) on S concatenate (Accounts) LOAD *;
SQL SELECT HETADATA$ACTION , cast(CURRENT_TIMESTAMP() as varchar(lee)) as "Timestamp_c”,

"Hospital_Account_ID","Primary_ICD_Diagnosis_Code","Admit_ICD_Diangosis_Code",
"Primary_ICD_Procedure_Code","Primary_Payor_ID","Total_Account_Ba1ance_$",
"Total_Account_Adjustment_3$","Total_Account_Charge_$","Total_Account_Payment_$","HRRP_Condition"

WwW W W W W
NNRN e
N ® W0 e

FROM "GENERALHOSPITALDB"."dbo™."Accounts"” CHANGES(INFORMATION => DEFAULT)
324 AT(TIMESTAMP => '$(lastTimestampVar)'::timestamp_tz) END(TIMESTAMP => CURRENT_TIMESTAMP())
325 // don't need DELETE row event generated for Updates, only Insert treated as Upsert but deletes are needed

326 where not("METADATA$ISUPDATE" = TRUE and "METADATA$ACTION" = 'DELETE');

This functionality:
1. Speeds up traditional Incremental Load applications.
2. Can be used to handle Incremental Loads for tables without Last Modified
Timestamp columns where you may be doing full reloads.
3. Partial Reloads to allow end users to quickly bring the latest and greatest

changes very quickly into memory so that they can analyze them.

Time Travel Setup & Qlik Merge Function Details

Details about Snowflake Change Tracking can be found here:
https://docs.snowflake.com/en/sql-reference/constructs/changes.htmi

Details about the Qlik Merge function can be found here:

https://help.qglik.com/en-

US/sense/May2022/Subsystems/Hub/Content/Sense Hub/Scripting/ScriptPrefixe
s/Merge.htm

Qlik on Snowflake — Best Practices Guide for Qlik Sense




On-Demand Options

The following sections will discuss in detail the strategies on to leverage real/near

time data from Snowflake.

On Demand App Generation (ODAG)

“On Demand App Generation”, commonly called ODAG, is about
bringing in just the right chunk of data you're interested in to do
your analysis. It's a technique commonly used in big data
scenarios where it’s just not possible or efficient to load all of the
data into their Qlik app. It's common to see this approach when

the fact table exceeds 500-800 million rows (purely estimate,

depends on rest of data model).

ODAG

A simple example might be that user comes in to a “shopping cart app” where

they see trends and explore high level aggregated data, then make selections to

narrow in on the specific dimension values of interest by using the associativity in

the engine. When the user has confirmed
that the cohort of data is manageable
enough of and has the appropriate
parameters chosen, then the user can
launch the “analysis app” which has all of
the chart objects and layout already defined,
or after loading that data it can return a

blank sheet if desired.
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Here is the official help document for creating and managing On Demand Apps:

https://help.qlik.com/en-
US/sense/May2022/Subsystems/Hub/Content/Sense Hub/DataSource/Manage-
big-data.htm

Dynamic Views

Dynamic views enable you to connect a base app to another app. Master

visualizations from that app can then be used in the base app.

This enables app creators to use master visualizations from the g
c

template app as dynamic charts in other apps. There is no limit g
to the number of dynamic views you can add to your base app. 0%
Dynamic views are made from three main components: g
« Dynamic views: A mechanism added to base apps that Dynamic 03_0
Views c

o

connect to template apps and enable app creators to add
master visualizations from the template app to the base app.
« Dynamic view template apps: A Qlik Sense app containing connections to
data sources, such as cloud databases.
« Dynamic charts: Master visualizations in the dynamic view template app
that can be added to base apps and that can be manually refreshed by

users.

=

The template app and the base app do not _
need to use the same data. If you have a - |
data set covering customer purchases, you | I

J g y slllannals
could add a dynamic view to a template
app containing weather data to look at any

correlations.
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If the data queried from the template app’s source can be filtered using values in
your base app, you can use binding expressions in the template app’s script.
This enables the dynamic view to only query a subset of data specifically related
to the selections in the base app from the data sources of the template app. For
example, you could bind the field SalesDate in the base app to the field
DailyTemperatureReadingDate in the template app.

Here is the official help document for creating and managing Dynamic Views:

https://help.qlik.com/en-

US/sense/May2022/Subsystems/Hub/Content/Sense Hub/DynamicViews/dynam

ic-views.htm
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Qlik Snowflake Usage Dashboard (V3.1)

This Qlik Sense app combines data from multiple Snowflake usage and

metadata tables to create an understanding of six key areas.

Prepare \nalyze Narrate
@ snowflake Usage V3.1 Data load editor e Sheet h Storytelling

1]
4

Snowflak[}Usage V3.1

Dota lost loaded: Jul 21, 2021, 12:45 PM
Published: Jul 7, 2021, 11:23 AM
Published to: Snowflake

Qlik@

;‘0‘2 snowflake Used to distribute to others with no data

anr

(2 Sheets [] Bookmarks [ Stories

¥ Public sheets (7)

Enterprise Credit
Usage Analysis ...

Introduction: Usage Cost
Table of Content. Analysis

Usage Dashboard Enterprise Dashboard Security Dashboard

Auditing / Security
Dashboard (Usin...

e\
[ 74
Performance Dashboard

Query
Performance

Connection
Details - Since ...

Database Details

« Usage Cost Analysis: Analysis by various factors how Snowflake
credits/spend are being consumed

. Enterprise Credit Usage Analysis: Allows investigation of credit/usage
spend against a pre-bought credit pack from Snowflake (Enterprise
Customers)

« Auditing/Security: Tracks logins and location from IP’s that access
Snowflake (We are using Qlik GeoAnalytics for IP lookup to location).
Failed/Successful logins and type of connection used by version

« Query Performance Analytics: Tracks details of query performance, find
anomalies and issues quickly, also breaks out usage by Qlik product.

« Connection Details (NEW): Understand which products are contributing to
costs and query usage. Understand all the types of connection strings used to
access Snowflake.

. Database Details (NEW): Understand the data structures of you Snowflake

instance. Columns, Rows, Storage, etc and how all the Databases, Schemas,

Qlik on Snowflake — Best Practices Guide for Qlik Sense




Tables, and Columns correlate. Also tracks shared(external) vs internally

owned tables.

Instructions and descriptions are below. The app can be downloaded from:
https://github.com/Qlik-PE/Snowflake-Usage-Analysis-Dashboard

Upload to your Qlik Sense server, Qlik SaaS, or Qlik Sense Desktop. Follow the
instructions in the app to add your Snowflake credentials and update the
GeoAnalytics connection or modify to use a public IP lookup service. A demo

version using the Qlik Partner Engineering account can be accessed Here.

Data Model:

The data is collected from a series of methods [
and combined in Qlik’s in-memory associative ::.‘; ‘  : /
engine. Qlik is unique in that unlike other |2 / |
Bl/Visualization tools it can handle multi-grain K \ /“'r ‘
fact scenarios with data at different levels of i,::f_ = =\
aggregation and granularity. For this application, = :

we are combining metadata from databases,

tables, and columns with query performance
data, login information, storage costs, and usage costs. We also perform

dynamic IP lookups to get geospatial information about user IP locations.
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Data Load Script:

The data is extracted
using Qlik load script.
The load scripts are
how Qlik requests the
data from the source
tables, SQL functions,

and geo-lookups. The model for this application has been broken into logical
grouping of similar data by using tabs to help simplify understanding of the data
imported. In order to map this application to your instance of Snowflake, you will
need to create your own data connection to Snowflake. Starting with the
September 2019 release of Qlik Sense Enterprise, there is a built-in connector
inside Qlik. Older versions of Qlik Sense will require a download of the ODBC

driver from the Snowflake website.

nnnnnnnnnnnnnnnnnnn

Edit connection (Snowflake) 00

Database properties

aH€A

€

%19 4

Hl

o Test Connection Cancel save

The other element in the load script is the Qlik GeoAnalytics IP lookup. This
section of the script takes the unique IP’s from the Login History in-memory table
and passes them to the GeoAnalytics engine and returns City, State, Country,

and Lat/Long values for each IP.
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Analysis Details about the Usage Dashboard
Table of Contents:

This is the basic introduction to the layout and structure of the app.

x
Introduction: Table of Contents

Application Data Model

Snowflake Dashboard (V3.1): Table of Contents:

This Qlik Sense app combines data from multiple Snowflake tables to
create an understanding of four key areas.

- Cost / Usage Analysis: What is the cost of your usage?

- Auditing / Security: Who is driving usage?

- Performance & Optimization: Which queries are driving usage?
- Connection Details: Which Qlik products are driving your usage?

Last reload on - 7/21/2021 3:45:49 PM

Qlik + Snowflake Reference Architecture . febletame Q o
fotal 55,540,837
Quer o 31,126,999
- ory 13,
o o c 6
- .

o, ’ »gloamn 0

nRane ° . ) 9
> . B L, alik@ e
N ata mart DATA ANALYTICS 1,544

s ota vauk 1 29
e N P 467
. X ow flake !

Usage Cost Analysis:

This dashboard shows costs and usage associated with Snowflake usage. Note
how Qlik’s engine has mapped estimated costs down to a user level. This is a
mixed grain fact situation so costs are dynamically allocated and may not be
exact — but does give a general estimate on usage/cost comparison. Users can
alter their cost per credit and storage costs based on their unique pricing models

that may be applicable.
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v | @ snowflake Usage V3.1 Data load editor v

Sheet
Q& Hidden selections applied
Usage Cost Analysis Dashboard - Update Date: 7/21/2021 3:45:49 PM
$ Usage Billed # Credits Used $ Cloud Billed
838

$81,314.05

$ Usage Billed over time

$2,513.5

29,859

# Cloud Credits Used

X Measure 1
$13.000

Connection Parent
W QDA

m aot

M Support Tasks

#Cloud Credits Used

4 Credits Used

$ Usage Billed

SSE # Distinct Queries
0 #Querles Fail
o #Queries Success
#Total Queries
L= Connection Parent v
$ Usage Billed and # Credits Used by Snowflake Instance 1 Measure 2
dentifies the Snow ce where the data came from
# Credi
$30,000 $ Usage Billed

#Cloud Credits Used

SF_AWS_RD # Distinct Queries
.

lbu yr

e Biled

0

Usage Cost AnalysisDa... 3 v | <

>

Selections.

# Total Queries
31,120,999,7

v Storytelling

$ Storage Billed

$84e 3.40

# Total Storage (T8)

nct Queres
$ Usage Billed

Instance Name Qlik Application Type

SF_AWS_RD abt
$73,497 $71,598
SF_AZURE_RD Support Tasks

$ Usage Billed and # Credits Used by Snowflake Instance

Snowflake Instance Q $ Usage Billed #Credits Used
Totals v $81,314 29,859
SFAWS_RD $66,441 20,147
SF_AZURE_RD $11,632 5816
SF_PE $3.546 1773
SF_GCP_RD $3,298 1,099

$2,398 1024

2 s20000
3 # Queries Fai
g # Queries Success
< s10.000
# Total Queries
#Total Storage (T8)
$0
$6 $20.600 $40,600 $60.660 e
$ Usage Biled
Colored by Usage Billed
Choose the Dimension for lower charts

uery Type.

Enterprise Credit Usage:

This dashboard is based on consumption of

pre-purchased credits vs usage. The

chart shows when purchased credits are running out.

= v | @ snowflake Usageva.l Data ot editor ~ et . Storytelling * Qv || enterprisecreditusag.. @ v | < [ > |
QK Hidden selections applied 90, Selections.
Enterprise Credit Usage Analysis Dashboard snowflake
# Credits Purchased # Credits Used #Credits Remaining # Credits Over
18,000 29,859 0 11.86k
Credits Used by Instance and Warehouse * Credits Used by Year/Month
CreditInstance Name
SF_AWS_RD SF_AZURE_RD Credit Instance
SF_PE LOAD_WH SHAIB_L LOAD_WH Name
9,830.6 73214 37380 ; SEAWS_RD
5.9% é W SF_AZURE_RD
SF_AZURE_RD K W sPE
217% W SF_GCP_RD
| ]
68.5% |
SF_AWS_RD
‘YYear/Month, Credit Instance Name
Accumulated Credits Used
Across allnstance
30,859
g o0 _ Credits Purchase
S (18,000)
i
0
Jul Aug Sep Oct Nov Dec Jan
2020 2021
Daily Spend Date
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Auditing / Security:

This dashboard uses the GeoAnalytics IPlookup feature to display where users
are logging in from around the globe. Also allows for investigation how users are
accessing the system, version of drivers used, and when/how often users are

accessing the system.

= v | © SnowfakeUsagevi Data lond editor Sheet v storytelling Qv || Auditing/SecurityDas.. @ v | < | >
d ®i Hiddes s applied X 9. Selections
Auditing / Security Dashboard (Using QlikGeo Analytics)
Login by User/IP Logins by IP Location
CLIENT IP Q USERNAME Q. eofbvents . IpTable City
Totals 13135520 9 .9 oint
HARELBARAS! o © Logins
s 42 s
HARELBARASH . LS
COMPOSE 2ot .
QDI-AUTOMATION S %y 3 >3
. "- . ™ .
LocaLees 2 (] .
23 . ;
. ~ .
. o
.
.
. L 1
. . .
. ogins
* 6.28M

Common Filters

REPORTED_CLIENT_VERSION 220

HARELBARASH 91,533
Logins by Version

Logins

Logins by Client Type

Logins over Time (Success/Fail)

® 0 0penstreetMap contributors

Measures

15 success 2213 260M — Successful Logins
LOGIN_ERROR_CODE £ 2216 W:R|

H .
FIRST_AUTHENTICATION_FA... g 10 JAVASCRIPT_DR.

\ SECOND_AUTHENTICATL..

DUO_PASSCODE

EVENT_TIMESTAMP.autoCalendar.Date

Logins VUDIUTN L S e L SOP NV PHEUY, SVPROTYTOUY |

Query Performance:

This dashboard can be used to understand query performance, usage hotspots,

query volumes vs runtime, errors, and dive deep into query details.

= v | @ snowfakeusageva oata o wditor P . s N Qv | [ Queryperormancen... @ v | < | >
a Hidden selections applied i Selections
Query Performance Analytics Ssnowflake

# Total Queries # Distinct Queries # Queries Success # Queries Fail # Users

31,120,999 3,641,897 26,869,867 4,250,610 493

g T —

Query Frequency Heatmap

Average Elapsed Time vs Ro...

# of Queries by Qlik Application Type

. sun
A Mon
S Wed
aoa] s34
sse

= EEEEEETEEe

a0, 100000 0,000,000 5000000 30,00
Query Performance

Query Q # Total Queries Minimum Elapsed (Sec) Average Elapsed (Sec) Maximum Elapsed (Sec) #Rows Returned #Queries Success # Queries Fail

Totals 31,120,999 0 81 2,507.251,212 864,648,638,904 26,869,867 4,250,610

217620 6 e 3 3 14460 2161560

1380.998 [ [ 2 o 1380998 [l

732279 [ [} 2 o 732279 [

758 [ [ o 599,241 765604

WH"“DWH" TPIL_RUNS’
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Connection Details

Using the Wildmatch function Qlik can tag all the connections string used in
Snowflake and assign them to a particular product. In this dashboard all Qlik
products for both QDI and QDA have been mapped to their respective

connection string information in order to understand cost by product/family.

= v | @ snowfakeusagevs

Data load editor . heet . storytelling A v || connectiondetaits-si.. @ v | < | > } £ Editsheet

fidden selections applied

Selections
Connection Details - Since started in July 2020 Sesnowflake
Usage Cost by Qlik Product Family Counts based on text to the left
# of Sessions Qlik Product and Family are based on Wildeard of Connection Details pproximated since costs are hour "
. *and"*rencti” . Qiik Product
Replicate” and "repcti™ - Replicate Qik Product Family Family & yofsessions $ Usage Billed
9,323,264 *Compose® - Compose R
! ! *{0S"Linux"* - Catalog QoA Qik Product Family  Totals 9.323.264 $75.968.11
*Qu*, *QlikCustom*, - Qlik Sense - oo A 166207
nection Detals +QCS*,- Qlik Sense SaaS Support Tasks at 8827402
*LiveQuery* - SSE sse 8227
SupportT 228

» CONNECTION_DETAILS
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CA\DeV\GIT\Composel\DE: 105" Window oo Qi Prodget Q § Usage Billed
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C:\\Program Fles\Attunity\\Com ws" 0 VERSION' 64}
Qiik Sense Qlik Product Live Query $79.40
C\Proram sty W Qlik Compose No Matct
CAPPLICATION''C:A\Program Files\Attunity\\Replicate.new1\binkViepctlexe’, 05" Windows” "0 VERSION"6.1:x86_64) NoMatch W Qiik Replicate Qiik Catalog
{APPLICATION':'C:\Program Files\\Attunity\\Replicate\\in\\repct exe” 0" Windows” 05, VERSION™6.2:x86.64 NoMatch Qik Compose 8599,861
Qlik Compose Ml Qlik Sense QikReplicate 133,245
CAPPLICATION'C:A\Program Files\\Attunity\\Rey i - QikCata
. cormplesAEEn nlepene Qi Catalog QikSense 106,198
(APPLICATION":'C:\Program Files\\Qiik\\Compose\bin\\ComposeCtlexe” 05" Windows', 0S_VERSION W Qi Sense: Qik Sense Saas 60,009
W Live Query
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(0N CAttunityReplicatebinrepctiexe’, LOG,
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eNUnitbinnunitexe”, O
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. . . os Qlik Replicate
(APPLICATION"CAutomation_gitCodeNUnitbinnunitexe”"LOG_LEVEL" 4" OCSP_ MODE"FAIL OPEN'/0S

Windows",'0S_VERSION'6.2

Database Details

Metadata browser for all Snowflake Instances, Databases, Schemas, Tables,

and Columns by internal or external storage.

1L}
«

@ snowfiake Usage V.1
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Appendix: Connecting Qlik to Snowflake (QSE and Qlik SaaS)

Making Snowflake Connection

o Native connector is available for connecting to Snowflake.

o ODBC Driver from Snowflake can also be installed and used for client

managed version when using Qlik Sense Enterprise.

Authentication Methods

o To connect to Snowflake, Qlik Sense currently supports username-

password method or OAUTH to authenticate using the native connector.

o OAuth also can be used by Qlik Sense client managed to connect to

Snowflake currently with ODBC downloaded driver. This can be
accomplished using the Simba provided ODBC driver from Snowflake:

https://docs.snowflake.com/en/user-quide/odbc-parameters.html

Some Key Snowflake Feature Support via Native Driver:

Time Travel feature

Custom SQL feature

Reading External tables

Customizable connection string

Support for Variants / Nested JSON using dot notation

Full support for Direct/Live connections

NOTE: It's important to understand any and all SQL written against
Snowflake will work in Qlik Sense in the SQL SELECT component of the Qlik
LOAD script.
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AEEendix: ODBC Connection SetuE

For Qlik Sense Enterprise (Client Managed) Snowflake access there are multiple
connectivity options, Native Connection or downloaded and installed ODBC

Connection from Snowflake
For Qlik Sense SaaS only Native Connection is available.

For more details and explanations visit the Qlik Help Site:

https://help.qlik.com/en-

US/connectors/Subsystems/ODBC connector help/Content/Connectors ODBC/

Snowflake/Snowflake-connector.htm

Native Connection (Qlik Sense Enterprise / Qlik SaaS):

After logging into Qlik (SaaS or Enterprise) — Create a New App or Create a new

Data Connection: For this example, | will show using Qlik SaaS.

‘ ¥ Ask Insight Advisor

Create new content

New analytics app oF Connect to data
! = Add and explore your data \ ! Establish a new data connection @
OR
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Create a name and Click Create:

Create anewapp @

Name

Snowflake Test Connection

Space [N
Personal

Description

Tags @

Start by Adding Data from Sources:

Get started adding data to your app.

Add data from files and other sources

Choose the Named Snowflake Connector:

Ve
AT

Snowflake @
Snowflake

S
o

Qlik on Snowflake — Best Practices Guide for Qlik Sense




Complete the Connection by filling out the details of the Snowflake Connection
(there are two options):

e Username and Password

e OAuth

o Key Pair

Username and Password Option Settings:

e Server (required): Snowflake system name
e Port (required): 443 (SSL)
e Database (optional): If you wish to set a default schema
e Schema (optional): If you wish to set a default schema
e Warehouse (required): Warehouse name (size/compute)
e Role (optional): Will use default role of user unless specified
e Authentication:
o User Defined Credentials:
= New credentials: Drop-down menu item that appears if User
defined credentials is selected.
» Existing credentials: Drop-down menu item that appears if User
defined credentials is selected.
= User: User name for the connection.
» Password: Password for the connection.
= Credentials name: Name given to a set of user defined
credentials.
e Allow Non-SELECT Queries (optional): Allows use of SHOW, USE,
DESCRIBE, etc functions...
e Enable Bulk Reader (optional): Speed improvement of Bulk Data load for

large datasets
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Advanced Settings: Advanced property / custom settings

Fully configured will look like this (username/password option):

Create new connection (Snowflake)

Database properties
Server

I <o flakecomputing.com

Port
443

Database

SAP

Schema

Warehouse

LOAD_WH

Role

SYSADMIN

Authentication
Authentication Mechanism

Username and password v

Account properties

User defined credentials

Credentials
Provided credentials are shared with anyone who has access to this data connection.
User

Password

Miscellaneous

Allow non-SELECT queries

Load Optimization

Enable Bulk Reader

Advanced

Name Value

Name

Snowflake llleast-1.snowflakecomputing.com
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OAUTH Option Settings:

e Server (required): Snowflake system name

e Port (required): 443 (SSL)

e Database (optional): If you wish to set a default schema

e Schema (optional): If you wish to set a default schema

e Warehouse (required): Warehouse name (size/compute)

e Role (optional): Will use default role of user unless specified
e Authentication:

o OAuth: Select this drop-down option to authenticate via OAuth.

o OAuth Server (Authorize): URL of the authorization server.

o OAuth Server (Token) : URL of the token server.

o Client Id: The client id when configuring the OAuth authorization
server.

o Client Secret: The client secret when configuring the OAuth
authorization server. This needs to be inputted every time the
connection needs to be re-authenticated.

o Scope If scope offers offline access, re-authentication is
automatic. This property is optional.

e Allow Non-SELECT Queries (optional): Allows use of SHOW, USE,
DESCRIBE, etc functions...

e Enable Bulk Reader (optional): Speed improvement of Bulk Data load for
large datasets

e Advanced Settings: Advanced property / custom settings

Qlik on Snowflake — Best Practices Guide for Qlik Sense




Key Pair Options Setting:

« Server (required): Snowflake system name
« Port (required): 443 (SSL)

. Database (optional): If you wish to set a default schema

« Schema (optional): If you wish to set a default schema

« Warehouse (required): Warehouse name (size/compute)

« Role (optional): Will use default role of user unless specified

« Authentication:

Key Pair: Select this drop-down option to authenticate via Key
Pair.

User : Your user id in Snowflake

Private Key File : A copy of the private key used to perform Key Pair
authentication

Private Key File Password (Optional) : Password for key file if present

« Allow Non-SELECT Queries (optional): Allows use of SHOW, USE,
DESCRIBE, etc functions...

« Enable Bulk Reader (optional): Speed improvement of Bulk Data load for

large datasets

« Advanced Settings: Advanced property / custom settings
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« Configuration Below

Database properties

Schema

HANA_FLIGHT

Jarehouse

QDA_PRESALES

Authentication
Authentication Mechanism

Key Pair v

Account properties

Credentials

File

Private Key File Pa

Miscellaneous

Allc

Query timeout

Load Optimization
Enable Bulk Reader

Max String Length

4

Advanced
Name +
Name

ce - Keypair
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If everything is correct, you will get:

Test Connection

Connection succeeded

‘ Close ’

Click CREATE.

Now we will choose the data we want, for this scenario, we will use Snowflake
sample data from TPCH_SF1.

Sl Snowflake
ar ! EST
Q
Database REGION
SNOWFLAKE_SAMPLE .... ¥ | ) Filter data
R Fields
TPCH_SF1 v
Tables o
R_REGIONKEY R_NAME R_COMMENT
Q [} AFRICA lar deposits. blithely final packages cajole. regular waters are final requests. regular accounts are according to
1 AMERICA hs use ironic, even requests. s
2 ASIA ges. thinly even pinto beans ca
CUSTOMER 8 3 EUROPE Iy final courts cajole furiously final excuse
4 MIDDLE EAST uickly special accounts cajole carefully blithely close requests. carefully final asymptotes haggle furious!
LINEITEM 16
NATION 4
ORDERS 9
PART
PARTSUPP
REGION 3
SUPPLIER
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Select NEXT:

The sample data will be loaded and profiled.

Prepare

Data manager

< Qlik@ -

+ Adddata

Snowflake Test Connection v

B Concatenateorjoin

+

NATION*

LINEITEM*
REGION*
* This table has not been loaded or has changed since the last time it was loaded.
CUSTOMER  Snola
C_CUSTKEY C_NAME C_ADDRESS C_NATIONKEY C_PHONE

Customer#000000001 1VhalApeRb ot.c.E

25.989-741-2988

Customer#000000002

XSTE4,NCWDVaWNeGtEgwwimRchLXak 13 23-768687-3665
3c 1 117197483364
4 Customers000000004 XVSISLAGH 4 14128190-5944
5 Customer#000000005 KupyuHCPIrBBAWGAIGV6SYDZqTT) 3 137509426364

(1]

A o | © socatons @
# Recommended associations @ x
Total tables: 5
Q
Unassociated tables: 0
@ Recommendations:0
#
x
Fields: 8
C_AccTBAL C_MKTSEGMENT C_COMMENT
71156 BUILDING tothe even, regular platelets. regular, ironic epitaphs nag e
12165 AUTOMOBILE Laccounts.blithelyironic theodolites integrate boldly: caref
7498.12 AUTOMOBILE deposits eatslyly ronic, even instructions. express foxes detect
shly. bithely even accounts abov
286683 MACHINERY requests. final, regular ideas sleep final accou
79447 HOUSEHOLD 1 accounts will have to unwind. fores cajole accor
I Hide data preview

One the data is connected in the Associative

test the app using Insights:

Model, we can LOAD DATA and

< Qlik@ vatamanager Y g v Saling Snowflake Test Connection
] Assets [ Properties Q@ o selections applied
e 2 a
I Fields
CACCTEA Distribution of sum(L_ORDERKEY) for N_NAME sum(L_ORDERKEY) by R_NAME and N_NAME
c00
Ccoment N_NAME AMERICA EUROPE
C_CUSTKEYL QUANTITY.0 G~ o ey el [T
I T Tl ccoon
h L_ORDERKEY 1.087
C_MKTSEGMENT = 2.1
C e _* % a AFRICA MIDDLE EAST
C_NATIONKEY-N_NATIONKEY . | m‘!
&
3 o
_comer v W
L commonte
5000 ki) GpenStreetMap contributors o T a
© sy periods bl Addtosheet © Anatyspriods it Addtosheet
Overview of sum(L_ORDERKEY) by N_NAME Contribution of N_NAME to overall sum(L_O...
o
x
g " ] g
H ¢
R

L

o

| Generalproperties

(]
& Hidden charts (0)

sum(L_ORDERKEY) by N_NAME and L_RETU..

CANADA
N ]
1T

@ Learned charts (0)

No precedents leared yet.

dimensios

ted here.

© Analysis periods available Add to sheet

sum(L_ORDERKEY) by L_SHIPDATE (YTD) an...

L_ORDERKEY

The data has successfully loaded!
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Appendix: ODBC Connection (Qlik Sense Enterprise)

This capability is helpful when new features are released by Snowflake

outside of the Qlik upgrade cycle.

Download the ODBC driver

https://docs.snowflake.com/en/user-quide/odbc-download.html
The installer for the Snowflake ODBC driver is distributed through the Snowflake

web interface. Before downloading the driver, you may want to first verify the
version of the driver you are currently using. To verify your driver version,
connect to Snowflake through a client application that uses the driver and check
the version. If the application supports executing SQL queries, you can call

the CURRENT _CLIENT function.

To download the installer for the latest version of the driver for your platform
(example for Windows x64): https://sfc-

repo.snowflakecomputing.com/odbc/win64/latest/index.html

< C & sf html
@ PE Qlik Sense @ PESsaas @ Attunity Replicate @ Qlik Compose for... @ Qlik Catalog B ndustry Data Wor... [@ NodeGraph XM Qualtrics @ FileCloud | Dav]
Index of odbc/winé4/

Last modified Size SHA256

lame
Jatest .
2233 -
o232 -
Fo2a1 -
223 - x

©

N
N
N
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N
N3
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)
N
>
N>
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o
N

N
N>
N>
=Y

o
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o
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N
R®
(&

o
I~
o

\:

o
N

nd
e

N
I
S
o

Qlik on Snowflake — Best Practices Guide for Qlik Sense




Appendix: Installing and configuring the ODBC Driver for
Windows

Download can be found at:

https://docs.snowflake.net/manuals/user-guide/odbc-windows.html

Step 1. Double-click on the downloaded .msi file:
snowflake64_odbc-<version>.msi

snowflake32_odbc-<version>.msi

Step 2. Configure the ODBC Driver

To configure the ODBC driver in a Windows environment, create a DSN for the
driver:

Launch the Windows Data Source Administration Tool:

Search on your Windows machine for the launcher for the ODBC Data Source

Administration Tool:

Search
Everywhere v

&1 Data Sources (64-bi | © |

H ODBC Data Sources (64-bit)
=y

m‘ Data Sources (32-bit)
=¥

. Oracle Help

Q Setup data sources (32-
bit)

Setup data sources (64-
bit)

Once you find the ODBC administration tool, click on the tool to launch it and
display the set-up window.
Verify that the Snowflake ODBC driver is installed:
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Navigate to the Drivers tab in the set-up window and verify that the driver

(SnowflakeDSlIDriver) appears:

= ODBC Data Source Administrator (64-bit)

[ User DSN l System DSN l File DSN ‘ Drivers lTracing l Connection Pooling l About ‘

ODBC Drivers that are installed on your system:

Name Version Company File Date

Oracle in OraDB12Home1 12.01.00.01 Oracle Corporation SQORA32.DLL 6/27/2013
Not marked Not marked SNOWFLAKEDSIIDLL 12/1/2014
SQL Server 6.03.9600.17415  Microsoft Corporation SQLSRV32.DLL 10/28/2014
SQL Server Native Client 11.0 2011.110.2100.60 Microsoft Corporation  SQLNCLI11.DLL 271172012
< m >

= An ODBC driver allows ODBC-enabled programs to get information from ODBC data sources. To install
’j; new drivers, use the driver's setup program.

[ ok |[ cancel || 2opy Help

If you do not see SnowflakeDSlIIDriver, then the Snowflake ODBC driver
installation did not complete successfully and you need to re-install it.
Create a new DSN:

Navigate to the User DSN or System DSN tab and click the Add button:

= ODBC Data Source Administrator (64-bit)

System DSN | File DSN | Drivers | Tracing | Connection Pooling | About |

System Data Sources:

Name Platform  Driver Add...
64-bit SnowflakeD S| Driver

CodebaseDSII 32t CodebaseDSIIDriver
CodebaseDSII B4-bit CodebaseDSIIDriver

64-bit SnowflakeDSIIDriver

B4-bit SnowflakeD S| Driver

32-bit SnowflakeDSIIDriver

64-bit SnowflakeD S| Driver
DotNetQuickstatDSIl  32-bit  DotNetQuickstartDSII Driver

DotMetQuickstatDSII - 64-bit DotNetQuickstartDSII Driver
DotNetUltraLightDSII - 32-bit DotNetUltraLightD S Driver v

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

oK | I Cancel

Select SnowflakeDSIIDriver from the list of installed drivers.

Enter the connection parameters for the driver.
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In the fields provided in Snowflake Configuration dialog, enter the parameters
for the DSN:

Snowflake Configuration Dialog X
Data Source:  SMOWFLAKE
User: ’ sglover
Password: I
Server: | qglik.us-east-1.snowflakecomputing.com
Database: ‘ SNOWFLAKE_SAMPLE_DATA
Schema: ‘ PUBLIC

Role: ‘

Tracing{0-6): ’ 4

Authenticator: ’

Proxy:

|
|
|
|
|
Warehouse: ’ DEMO_WH ‘
l
|
|
|

MNoProxy: |

When entering parameters, note the following:

Data Source, User and Server are the only parameters required to create a
DSN.

The Password field accepts a value but does not store the value. This is a
security precaution to ensure passwords are never stored directly in the driver.

All other parameters in the dialog are optional.
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Appendix: Qlik Sense Configuration

Install & Configure Qlik Sense

This is not covered in this guide, as we pre-assume a running Qlik Sense

system. If you need to setup Qlik Sense — download Qlik Sense desktop (Qlik
Sense Desktop).

Creating the Qlik Sense App

Step 1. Open Qlik Sense and create a new App

Create new app

Name of my app:
snows flake

Step 2. Select - Add data from Files and other sources

Add data from files and other sources

Step 3. Select ODBC

{F

ODBC
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Step 4. Create new connection

Create new connection (ODBC)

32-bit 64-bit

Aster ODBC

Datastax

DataStax Cassandra ODBC DSN
Denodo7ODBC

gbiaq

Sample Amazon Redshift DSN
Simba Spark

SNOWFLAKE

Username Password
salover || seeeeee
Name

SNOWFLAKE

Cancel Create
Step 5. Add data to the app

Add data to snow flake
AL ODBC

News ¥ SNOWFLAKE

IN-APP Database

# Manualentry Solect/database... M
Owner

FILELOCATIONS

[ ™My computer m Metadata
Tables 4

DATACONNECTIONS
Q

AL ODBC
¥ SNOWFLAKE

DATACONTENT

@) oik DataMarket
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Add data to snow flake X
4L 0DBC
wApe Database
TEM
N SNOWFLAKE_SAMPLE_D/ v
£ Manuzl entry » Fiter data Rows: 42000
owner
FILELOCATIONS TPCDS_SF18TCL v
-
DATACONNECTIONS
LITEM. LITEM D LREC_STARTD. LREC_END_D. LITEM DESC LCURRENT PR LWHOLESALE G LBRAND. LBRAND
F oo AAARAAAACGNKBAAA | 10/27/1997 10/26/2000 Rtalian, upper children would give ra ©.15 a8 10016001 corpamalgamalg #1
CALLGENTER AMARAAAACGNKBAAA  10/27/2800 Years should not take only only subji 97.87 64.05 10016001 scholarunivamalg
PATACONTENT 10/27/1997 10/27/1999 Common wishes try empty skills. Exi 55.07 405 3ee2601 importoexporti #1
CATALOG_PAGE - - :
@ cikostamariet 10/28/1999 16/26/2001 Adeauate,other journils chooss i3 135 4405 seeze01 scholarcorp #6
CATALOG_RETURNS 1e/27/2001 Adequate, other journals chioose als 4.51 2405 7007007 brandorand #7
AAARAAAAHGNKBAAA  10/27/1997 Additional, new items can see force: 5.22 349 8016608 corpmaxi #8
CATALOG_SALES AAARAAAAIGNKBAAA  10/27/1987 16/26/2000 Things meet more apart from a spor 7. 307 2002001 importoexporti #1
AAARAAARIGNKBAAA  10/27/2600 Things meet more apart from a spor 307 2002002 importoexporti #2
CUSTOMER AAARAAAAKGNKEAAA  10/27/1997 10/27/1999 Laws should speak less from a cuts. 4.96 3004001 edu packexporti #1
AARAAAAKGNKEAAA  10/28/1999 10/26/2001 Males meet 4.96 3084801 amalgamalgamalg #10
CUSTOMER ADDRE. AAAAAAAAKGNKBAAA  10/27/2001 Males meet 498 3004001 edu packedy pack #1
AAARAAAANGNKBAAA | 10/27/1997 Hoe new banks speak from the 108 2003802 exportiimporto #2
CUSTOMER. DEMO. AAAAAAAROGNKEAAA  10/27/1997 10/26/2000 Indicators vary even in view of a orit 127 importoimporto #1
ARARAAAAOGNKEAAA Indicators vary even in view of & ori 127 corpnameless #6
DATE DIM
ARARAAARAHNKEAAA 10/27/1999 Departments should administer too 72.66 64.66 ortinameless #7
DBGEN_VERSION ARARAAARAHNKEAAA  16/28/1999 10/26/2001 Departments should administer too 0.78 061 univname
ARARAAARAHNKEAAA  18/27/2601 Internal, male structures 33 028 namelessbrand #9
HOUSEHOLD_DEM 9930 AAARAAAADHNKBAAA | 10/27/1987 Different sections keep yesterday o1 5.21 3.95 univnameless #10
h 109940 AAARAAAAEHNKBAAA  10/27/1997 16/26/2000 Rates used toike; military flowers ¢ 1.73 er? scholarmaxi #9
INCOME_BAND 109941 AAARAAAAEHNKBAAA  10/27/2600 Rates used tolike; military flowers ¢ 8.61 4.99 masibrand 2
AAARAAAAGHNKBAAA  10/27/1997 10/27/1999 Details set through a members, Poli 4.96 208 amalgedu pack #1
INVENTORY AAARAAAAGHNKBAAA  10/28/1999 10/26/2001 Details set through a members. Poli 99.14 459 corpnameless #4
AAARAAAAGHNKBAAA | 10/27/2801 Quiet, various systems ask small, pr 5.82 45.97 namelessmaxi #1
fuzd g2 AMAAMAJHNKBAAA  10/27/1997 Nur 287 186 edu packedu pack #2
AMARAAAAKHNKBAAA  10/27/1997 10/26/2000 Men would need strictly popular, por 8.21 art brandmaxi #3
PROMOTION AMARAAAAKHNKBAAA  10/27/2808 Men would need strictly popular, por 9.74 a7 bunivamalg 59
REASON ARARAAAAMHNKBAAA  10/27/1997 10/27/1999 ‘Things handle never rare boys. Figur 6.18 407
ARARAAAAMHNKBAAA 16/28/1999 10/26/2001 Troops support here importa 161 a7 brandnameless #10
SHIP MODE ARARAAAAMHNKBAAA 10/27/2801 Manufacturers should not enjoy onc 8.66 623 importoedu pack #1
AAARRAAAPHNKEARA  10/27/1987 Familiar, final connections would fig 9.7@ 601 importounivamalg #13
STORE AAARAAARAINKBAAA  10/27/1997 10/25/2000 Likely flats turn particularly 32.50 1657 namelessmaxi #9
AAARAAARAINKBAAA  10/27/2600 Clear, young pupils gain corporate p 2.57 167 1001002 amalgamalg
STORE_RETURNS 109954 AAARAARACINKBAAA  10/27/1997 10/27/1999 Foreign minutes see against a aspec 6,05 538 2002001 importoexporti #1
AAARAAAACINKBAAA 16/26/2081 Countries might not keep capital, st 3.0 183 2002001 edu packedu pack #2
STORE_SALES 109956 AAARAAAACINKBAAA  10/27/2081 Years might not 767 183 3002001 edu packexporti #1
957 AMARAAAAFINKBAAA  10/27/1997 Hard sales know grudgingly perhape 84.06 68.81 9006802 corpmaxi #2
TIMEDIM 9 AMAAAAAAGINKBAAA  18/27/1997 10/26/2000 Gareful minutes find upon a movern: 7.67 237 8089809 maxinameless #9
5 e ]

You can also load data by “select data “

Data connections

Create new connection

SNOWFLAKE &

ODBC
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Select data toload [ ridoscrine |

Database
Seloct database... v

owner

Tables -

Metadata

o

cancal Insert script

Select the “Database” and the “Owner” and click on “Insert Script”

Select data toload m
Selections summary

"
e
Tables - DEM
Q sittert » Filter data Rows: 402000
s
Hersats S
GATALOG_RETURNS LITEM LITEM_ID LREC_START.D. 1LREC_END_D. LITEM_DESC. I.OURRENT_PR, LWHOLESALE_C LBRAND. LBRAND 1oLg
GATALOG SALES 169923 1@ 10/26/: an, upper children would give ra 16015001 algamalg ¥l 16
CUSTOMER_DEMO. 189928 16/27, 3ee2001 2
DATE_DIM 109930 AAAAARAAKGNKBAAA ws should speak less from a cut: 300400 a
DBGENVERSION 109932 al et 3¢ 3ee4e81 edu packedu pack #1 11
HOUSEHOLD_DEM 109933 GNKBAAA Home new banks speak from the clz 1.52 2003002 exportiimporto #2 3
109936 18/27; 10/27/1999 Departments shot rtoo 61 8003007 3
INVENTORY 109937 18/28 10/26/2081 D 61 2083007 3
esson

STORE

STORE_RETURNS

STORE SALES

cancel Insert script

Script inserted in the “Main” section
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"1 “pRoDuCT WaTE”
FRON "SNOUFLAKE, SMIPLE_DATA".#TPCDS_SFIOTCLY. ITEN
Tinie 100005

nerated section

S0L SELECT "P_PROMO_SK",
p_pROMO_TD",
START DATE_SK",
" END_DATE_SE",
e ITEN SK",
mp_cosT",
RESPONSE_TARGET",
"_PROMNO_NANE",

05 FROM "ENOUFLAKE SAMPLE DATA"."TPCDS_SFI0TCLY.PRONOTION:

1
13
15 LID COMNECT T0 'SNOWFLAKE';

S0L SELECT "I_TTEM SK7,

"I CURRENT_PRICEY,

Cs1zEn,
"I_FORNULATION",

_CoLoR",
"I_UNITS",

‘T CONTAINER",

_HANAGER_TD”,
_PRODUCT_NAME"
FRON "SNOVFLAKE_SAMPLE_DATA"."TPCDS_SF1OTCL". ITEN;

Crosta now connection
Q saen

u
& swowre &

opse

[ENN:}

Click on “Load data”

Load data (»)

Data load “Progress”

Dataload progress

Loading data...
Please wait while data is loaded. This may take several minutes depending on the data
volume

Elapsed time 00:00:89

Started loading data

Connecting to SNOWFLAKE
Connected

Close when successfully finished

Abort
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Dataload progress

Data load is complete.

00:01:48

Elapsed time

Lines fe
STORE_:
STORE_:
Lines fetched:

38e-2756-087218f1 <<

10,000
INVENTORY temp_alc8c257-7e78-70c2-2ale-274ed0f1l << INVENTORY
10,000

INCOME_BAND temp_ 77d5642b-30b2-0fad-740c-bBe49e9ds <<

Lines fetched:

INCOME_]

Lines fetched: 20
ITEM_temp £74hSc-e6ld-aal3-al57-672fladh << ITEM
Lines fetched: 10,000

Lines fe 2,000
Creating search index
Search index creation completed successfully

ned:

App saved

Finished successfully
0 forced error(s)

0 synthetic key(s)

Close when successfully finished

Close

Go to “Data Manager” and build the “Associations”

. e
5
X CATALOG_PAGE CUSTOMER_ADDRESS
£ O m =

Click on “Load Data”
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Data was loaded successfully

Elapsed time  ©6:61:16

Close Edit the sheet

Click on “Edit the sheet” and add the charts to the dashboard

Step 6. Generate Insights...

mmmmmm

Step 7. Explore!
By either using insights or directly building on the canvas, we can build our app

exploring Customer summary.
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Appendix: Using Qlik Sense SaaS Direct Query

Direct Query as discussed above is a new option to connect to
Snowflake with live queries.

Step 1. Open Qlik Sense SaaS and create a new app

Create anew app ®

Name

Snowflake Direct Query

eeeeee

Step 2. Choose Files and other sources

. Prepare
CQIK@ oo

Snowflake Direct Query A

Get started adding data to your app.

=
swe 0=
Data catal

alog Files and other sources &
frof !

=) Data load editor
f rati
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Step 3. Choose existing Snowflake Connection (or create per
instructions above).

Add data to Snowflake Direct Query

o
Existi

uuuuuuuuuuuu
ov
Schema * .« ‘\
111111 e );/
Q .
& z ; .

Select tables to continue

Step 4. When a Snowflake source is selected, a new option will appear
in the top right corner, hit the dropdown and select “Go to Direct

Step 5. A new interface will appear to create the data model for Direct
Query (we will use Snowflake TPCH SF1 test data)

Direct Query: Add data to Snowflake Direct Query

vvvvvv

nnnnnnnn

ﬂﬂﬂﬂﬂﬂ

ssssss
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Step 6. Choose the tables for the Query, select Next

Direct Query: Add data to Snowflake Direct Query x

St snowflake
2 sooun

ACCOUNTADMIN v
Database
SNOWFLAKE_SAMPLE D... v

Schems

PCH_SFL v _\

unerrew
@ e,
selecta tableto continue
waron

L] !

@ oRoxes

PART
PARTSUPP
REGION

8

SUPPLIER

Step 7. Model Joins using Keys with “+ Relationship” button

nectior + Relationship

b, snowflake
A Suoufiake (1058

New relationship X
Tables + Add

Q

CUSTOMER

LINEITEM CUSTOMER v

=

— o
— ‘ C_CUSTKEY v =— —| O_CUSTKEY v

v ORDERS v

ORDERS

REGIoN oc— . .

You don't have any relationships yet
c tior hich Cancel Create
t: nd ar
4 Relationship

CONK@ i S snontine et cuer (TR *
— + retationship O

siiy snowflake All relationships
AN Sno ne
CUSTOMER ORDERS LINEITEM ORDERS NATION CUSTOMER

Tables + Add C_CUSTKEY —_— O_CUSTKEY L_ORDERKEY — ‘O_ORDERKEY N_NATIONKEY — C_NATIONKEY
Q

CUSTOMER REGION NATION

LINEITEM " R_REGIONKEY —  N_REGIONKgY

ORDERS .

REGION .

NATION
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Step 8. Apply Changes

. Prepar A
< QIle " Datamodelman... v sheet

; <+ Relationship Q) Apply changes
D connectiol %

ik, snowflake All relationships

AN Snowflake (no BR

CUSTOMER ORDERS

Tables + Add C_CUSTKEY J— O_CUSTKEY
Q

CUSTOMER REGION NATION
LINEITEM . R_REGIONKEY —_ N_REGIONK
ORDERS

REGION ..

NATION

Step 9. Analyze Sheet and build Dashboard!

. Prepare .
< Qllk Q Data model man... Y Sheet Snowflake Direct Query m
[ Assets [] Properties

s Q

Fields
Filter by table

©Click to add title

& All tables v
Master items
C_ACCTBAL
C_ADDRESS

* 3
C_COMMENT .
Custom objects S (S | |
C_CUSTKEY
+ R o

inks C_MKTSEGMENT .

=0 C_NAME
Dynamic views
C_NATIONKEY
5000 km OpenStreetMap contributors
C_PHONE
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Conclusions

This document showcased many integration options and best practices for using
the Qlik Sense Analytics Platform with the Snowflake Data Cloud. The document
discussed high level concepts, practical applications, and most importantly
strategies on how to combine Qlik and Snowflake best to optimize analytics at
your organization. This document will be updated as new capabilities are added

to both the Snowflake engine and Qlik Sense platform.

Qlik@
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