Flytt til SAS Viya og Snowflake pa skyen
med CICD

Bruk av CICD og SAS sin Snowflake aksessmodul for & fa SAS DI jobber, EG
prosjekter og SAS Datasett raskest mulig over til SAS Viya og Snowflake

Og se raskt pa hva man kan gjgre med kombinasjonen av SAS, CAS og Snowflake
Demo — still gjerne spgrsmal, del egne behov og ambisjoner

Lars Skaar — bryr seg om data og devops med CICD

0sas
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Hvordan fa med seg viktige trender
og hva som skjer innenfor
dataverden?

Gode samtaler hjelper:

- Etter FANS i fjor pa en bar med
imponerende utvalg av aquavit
og gin — diskuterte vi bekymring
over at SAS skulle erstattes med
Snowflake

- Pajulesamling i fjor — Snowflake
er standard datavarehus globalt
— hva skjer med SAS?

Viktig a spre:

RS A

==

* SAS og Snowflake har mer enn 400 felles kunder og samarbeider aktivt

* Det er bade enkelt og veldig effektivt & bruke SAS med Snowflake

* Dukan gjenbruke det du har og oppna effektiv bruk av bade SAS og Snowflake
*  Flytting til Snowflake med SAS til skyen er sannsynligvis billigste og raskeste vei
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Moving to Cloud
mm—l)>  Cloud Environment

Analytics Modern Analytics
Modernization Ecosystem

Current Environment

Analytics Platform

Modern Data
Fabric

Data

Data Platform <
Modernization

Gsas
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Jeff Stander’s data modernization methodology

High level visual — of our internal methodology of approaching data modernization

Analytics
Data




Data trends in fashion

Data mesh, lakehouse, data fabric,
what is a «modern data platform»



What is Data Mesh really?

Wikipedia:

“Data mesh is a sociotechnical approach to
building a decentralized data architecture by
leveraging a domain-oriented, self-serve
design (in a software development
perspective), and borrows Eric Evans’ theory
of domain-driven design and Manuel Pais’
and Matthew Skelton’s theory of team
topologies.”

A way to organize and work with data to
increase productivity

Inspired by domain driven design and
product / domain based organization of
work (agile transformation towards
product/domain ownership)

Great optimism in advantages to be gained
by Data Mesh — similar to agile
transformation with SW

Works well with a common data and
analytics platform / infrastructure in the
cloud — like Snowflake and SAS Viya

Data Mesh — silver bullet for data productivity?

Source - https://martinfowler.com/articles/data-monolith-to-mesh.html

Domain data owned & i
2 /
served by &/
cross-functional team ‘

{‘
)i
Domain’s internal data pipeline uses.
common self-serve data infra

&
)
Data infra engineers

Author: Zahmak Dehghani

Global Governance & Ohen Standards \
(enable interoperabili . \
= 0 T

New Data Domains can be created
correlating data from other domains

Domain oriented

data served as

a product for any other
domain to use

Data Infra as a Platform
storage, pipeline, catalogue, Access control, etc.)


https://martinfowler.com/articles/data-monolith-to-mesh.html

Federated
" Sovermance Data Mesh in practice
needs to deal with
culture and organization
E I — AND relies on common

= data services to function

So what do data mesh,
data lakehouse and data \
fabric mean to SAS and o B

Sn OWﬂ 3 ke p r— “ﬁ’ — ideally on the cloud
as architecture
quantum

Domain
oriented
data and

Operational
services and data plane

SAS and Snowflake

can enable a data Snowflake supports
SAS Viya can work mesh «culture» data fabric capabilities SAS Viya already supports
with most data wmm% close to storage — m_o.sjc data fabric
sources — so we T P hs & enabling gove.rnance capab.lllltles and have the
effectively work well WMIMIWMM i 38 and security ambition to support all
with a data lakehouse L

Analytics Data Science

o | P e

Data Warehouse Data Lake Data Lakehouse d SE >
B C/\S \Viya
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% £ Data Data Data
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https://martinfowler.com/articles/data-monolith-to-mesh.html

Domain data owned &
served by j{i N
€55 JUMCTIONal e g New Data Domains can be created
correlating data from other domains
—
0G4 \T Domain oriented
A ‘ data served as
SONL o | :
<7 IR a product for any other
Domain’s internal dataplpehne uses. 0 o o domain to use

common self-serve data infra

Data infra engineers %‘

Data Infra as a Platform
storage, pipeline, catalogue, Access control, etc.)


https://martinfowler.com/articles/data-monolith-to-mesh.html

Data mesh is dead — just doesnt know it yet...

Hype Cycle for Data Management, 2022

Distributed Transactional Databases

DataOps Augmented Data Quality

Intercloud Data Management Private Cloud dbPaa$
Ledger DBMS

@ Active Metadata Management
Lakehouse _— Cloud Data Ecosystems

Data Marketplaces and Exchanges Data Hub Strategy

Data Discovery and Management

Data Fabric Multimodel DBMS
Wide-Column DBMS

iPaas for Data Integration

—

=
I Anal .
Edge Data Management 00N> Aatics -y e Data Preparation Tools

Information Stewardship Data Integration Tools
Applications

#¢ SQL Interfaces to Object Stores
7 Event Stream Processing

Master Data Time Series DBMS
Augmented FinOps Management Data Classification

D&A Governance Application Data Management
Augmented Data
Cataloging and MMS
Data Engineering
Augmented Transactions

2]
=z
=
-
<
[
O
w
o
>
w

4
. a8 Data Lakes
Platforms

Graph DBMS
Augmented Data Management

Innovation of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment oductivity

TIME
Plateau will be reached: <2yrs 2-5yrs. @ 5-10yrs >10yrs. & Obsolete before plateau

Gartner
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Who uses Data Mesh?
Quite a few actually ©

JP Morgan Chase (Wholesale Credit Department for Work and Pensions V1 Al
Risk) A1 V1 V2 .
Fannie Mae Al

HSBC Al PayPal Al
ABN Amro A1 A2 Roche V1 V2

Fifth Third Bank Post Italiane Al

Cox Automotlve RTL Deutschland Al

In.tUItﬂﬂV_Z Saxo Bank V1 V2 A1 A2 A3

Dl.sney.ﬂ United States Army Al

Michelin A1 US Dept of Veterans Affairs Al

AutoZone V1 A1S1 :
Source (even more found here):

Adidas A1 A2 A3 A4 ( https://datameshlearning.com/user-

— stories/)
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https://aws.amazon.com/blogs/big-data/how-jpmorgan-chase-built-a-data-mesh-architecture-to-drive-significant-value-to-enhance-their-enterprise-data-platform/
https://www.dremio.com/subsurface/implementing-a-data-mesh-architecture-at-jpmc
https://www.youtube.com/watch?v=7iazNKG8XQo
https://www.assetservicingtimes.com/assetservicesnews/article.php?article_id=10675
https://www.linkedin.com/pulse/abn-amros-data-integration-mesh-piethein-strengholt/
https://customers.microsoft.com/en-us/story/1365749870785861602-abn-amro-banking-and-capital-markets-data-lake-storage
https://www.youtube.com/watch?v=tNcxoASumB8
https://medium.com/intuit-engineering/intuits-data-mesh-strategy-778e3edaa017
https://www.youtube.com/watch?v=bGWe0TzkQEE
https://www.youtube.com/watch?v=iFiidvkpwAI
https://blogit.michelin.io/3-years-after-data-mesh-lessons-learnt-from-early-believers-of-the-mesh/
https://www.youtube.com/watch?v=sgE7J3vv9Xw
https://adhdtech.medium.com/mitigating-monitoring-security-risk-with-data-mesh-a99bff83a07a
https://drive.google.com/file/d/10VCi3E2EgcEoJtMOIMV9xOyLBvIO8Im3/view
https://medium.com/adidoescode/introduction-to-data-mesh-adoption-in-adidas-85b1db812fa2
https://medium.com/adidoescode/adidas-data-mesh-journey-sharing-data-efficiently-at-scale-c50ee671fbd7
https://www.intelligentautomation.network/transformation/articles/how-adidas-is-owning-the-digital-transformation-game
https://www.intelligentautomation.network/transformation/articles/how-adidas-is-owning-the-digital-transformation-game
https://www.youtube.com/watch?v=fYsWnJPGEEI
https://www.dataiq.co.uk/dataiq100-2021/profile/paul-lodge-chief-data-officer-department-of-work--pensions
https://aws.amazon.com/blogs/big-data/how-fannie-mae-built-a-data-mesh-architecture-to-enable-self-service-using-amazon-redshift-data-sharing/
https://medium.com/paypal-tech/the-next-generation-of-data-platforms-is-the-data-mesh-b7df4b825522
https://youtu.be/Ft0ySNHRMyw?t=1742
https://www.youtube.com/watch?v=S5ABE4bevn4
https://www.linkedin.com/pulse/approaching-new-era-data-architectures-gaetano-ruggiero/
https://www.analyticsinsight.net/karin-immenroth-chief-data-analytics-officer-rtl-deutschland/
https://www.youtube.com/watch?v=5btUaLPdaNk
https://www.confluent.io/events/kafka-summit-europe-2021/how-we-eased-out-security-journey-with-oauth-goodbye-kerberos/
https://www.confluent.io/blog/distributed-domain-driven-architecture-data-mesh-best-practices/
https://medium.com/datahub-project/enabling-data-discovery-in-a-data-mesh-the-saxo-journey-451b06969c8f
https://www.prnewswire.com/news-releases/saxo-bank-partners-with-thoughtworks-to-leverage-business-data-for-enhanced-customer-experience-816968748.html
https://www.fedscoop.com/army-leaders-reviewing-network-portfolio-looking-to-place-big-bets-on-future-tech/
https://www.thoughtworks.com/clients/united-states-department-of-veterans-affairs
https://datameshlearning.com/user-stories/

What is a data lakehouse?
https://www.databricks.com/blog/2020/01/30/what-is-a-data-lakehouse.html

Data Warehouse Data Lake ata Lakehouse
P
=2
gg b g b @l &% /{ 0 [F] 6
Reports Reports Data Machine Reports Data  Machine
Science Learning Science Learning «Rol your own»
. . 3
@ [ﬂ @ @ | dwht duck DB,
SIS aws athena, delta
Data Warehouses Data Warehouses
’ lake
T ’Usjé-lc‘c’ I Metadata and ‘
) IEio” . oo Governance Layer
i - Typically Pa uB(i-_.-;
NPT i -
: W flleS ata Lake
ETL
T Data Lake 4
4 5
= )
B 82 E @ o ¢ B S =@ dB
SIS S = ctured, Semi-structured
Structured Data Structurea, Semi-structured and Unstructr::.ed Data Unstructured Data
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Data fabric

SAS Viya have many
of these capabilities
already and they are
continuously
evolving

ment

o)
]
o
-
ol
-
]

DATA FABRIC

SasS
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SAS 9.4 — SOURCE
(Windows)

SAS Management
console

SAS Metadata and
local files

SAS CLI and Content
assessment tools

SAS DI Studio

SAS Enterprise Guide

Mi%:ation from SAS 9.4 to SAS Viya
— what and how, what do we need?

Data at
Source

Content
migration

Company Confidential = For Internal Use Only
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SAS Viya — TARGET
(Linux, k8s)

SAS Environment
manager

Data at
Target

SAS CLI and Content
assessment tools

Pyviyatools

SAS Studio (flow)

SAS Visual Analytics




Why automate and what to automate?
Good reasons at your place?

Why? What to automate?
Save time and effort Stuff we are likely to do often
Accuracy Stuff we want to be done exactly
vellcleticn the same way each time
It is possible Report / visualize outcome

Assessing outcome of validation
y (automate decision making)

Stuff that is easy / possible to
automate

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.



Migration of data and SAS Content using CICD to automate
(show and tell)

SAS Viya — TARGET
(Linux, k8s)

SAS 9.4 - SOURCE

(Windows) Data at Data at

SAS Management SOU rce Ta rget SAS Studio Flows

console

SAS Environment
manager

Files (csv, parquet or others) to blob
storage or fileshare in the cloud

SAS Data Integration
Studio

Gsas b SAS Viya CLI and REST
SAS Enterprise Guide ‘) ) 3 lines of SAS code: >4°§
data mysnow.FINANCIALS

SAS Metadata and Pyviyatools

local files

set source.FINANCIALS;
run;

Content assessment

SAS CLI and Content and migration reports

assessment tools

EG Projects

SAS Packages Import

- GitLab Runner
Validate

Local repo (git) Cl/CD pipeline

Local repo (git)

Repo EG Projects
SAS Packages

GitLab SaaS (on-prem will also work) n
Gsas
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SAS/ACCESS Interface to Snowflake

In-Database Processing SQL Passthrough (PROC SQL)
Procedures
Processing with PROC FEDSQL and PROC DS2
SQL Functions

Performance Bulk load data to Snowflake (from SAS Compute Server)
Bulk unload data from Snowflake (to SAS Compute Server)
CAS Related Serial Data Transfer (including multi-node support)

Parallel Data Transfer
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Connecting to Snowflake



Connecting to Snowflake

Libname statement :

libname mylib snow
server="<account>.snowflakecomputing.com”

user=myusrl password=mypwdl warehouse=compute_wh
database= robin schema=robin role=user ;

Note: The USER=and PASSWORD= options remain valid. Better security practice, it is
recommended that you use the AUTHDOMAIN= option instead

Include the READBUFF=32000, INSERTBUFF=3200 and DBCOMMIT = 0 options on
every Snowflake Libname you create. Feel free to experiment with the first two, but
always set the DBCOMMIT=0.

DBCOMMIT=0 - new rows are committed at the end of the insert operation

D

Sas
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Connecting to Snowflake

servers= _ snowflakecomputing.com”,
authdoma

databas
schema="ROBIN",
readbuff=2048,
insertbuff=32767,

scanStringColumns=true) global
proc casutil incaslib="snow" ;
list files
quit ;

proc casutil incaslib="snow" outcaslib="snou"

load casdata="c¢ e" casout="crime" promote;
quit ;

&
v

S
7
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New Library Connection

SAS & Snowflake
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Connecting to Snowflake

Username & Password
SAS Viya AuthDomains
Single Sign On via Azure Active Directory

Use of conopts option in libname to support other methods (not
documented)

Key Pairs
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In-Database Processing

SAS/ACCESS translates SAS statements into the SQL of the DB and
passes down for processing (implicit passthru).

proc sql; proc delete data=snowlib.europe_cars;
drop table snowlib.europe_cars; run;
create table snowlib.europe_cars as data snowlib.europe_cars;

select * from snowlib.cars set snowlib.cars;
where origin='Europe'; where origin='Europe’;
quit; run;

You submit SQL that is native to the DB and it is passed directly
(explicit passthru).

proc sql noerrorstop;
connect to snow as x1l(server=&server
user=&user password database=&db schema=&schema warehouse="'&warehouse' );
execute ( CREATE TABLE mycars ( no int primary key, make varchar(20) ) ) by x1;
execute ( INSERT INTO mycars values (1, 'Audi’ X

execute ( INSERT INTO mycars values (2, 'Tigua ) by x
select * from connection to x1 (SELECT * FROM mycars ORDER BY no);
disconnect from x1;

x1;
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In-Database Processing

SAS Studio Code

Use Options statements to check what is
happening....

where u pcC

quit;

SQL_IP TRACE: SELECT d to the
quit;

AVG(TXT_1."AGE")
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Passing joins to DB
Tip! Design your joins to avoid data movement

* Typically inner, left, right, full and cross joins are passed to the DB.

* If unsure, do a test with small data and validate using options
sastrace=...!
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ABS
ARCOS (ACOS)
ARSIN (ASIN)
ATAN

CAT (CONCAT)

CoT

DAY (DAYOFMONTH)

DTEXTDAY (DAYOFMONTH)
DTEXTMONTH (MONTH)
DTEXTYEAR (YEAR)
DTEXTWEEKDAY (DAY OFWEEK)*
EXP

FLOOR

HOUR

INDEX (CHARINDEX)

LENGTH ET_LENGTH(RTRIM()
LENGTHC (LENGTH)
LOG (LN)

In-Database Processing

LOG10 (
LOG2 (L

LOWGCASE (LOWER)
MINUTE

MOD

MONTH

QTR (QUARTER)
REPEAT

SECOND

SIGN

(STDDEV)
STRIP (TRIM)
SUBSTR
TAN
TANH
TRANWRD (REGEXP_REPLACE)
TRIMN (RTRIM)
UPCASE (UPPER)
VAR (VARIANGE)
WEEKDAY (DAYOFWEEK)®
YEAR
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Use libname option to check list of supported
functions:

sql_functions_copy=saslog

Add sql_functions=all for extended view of
mapped functions




In-Database Processing
PROC Pushdown

SAS Studio Code
In-Database SAS procedures:

U FREQ
. MEANS
. RANK cla
. REPORT e

Var U .
* SORT - } The MEANS Procedure
. SUMMARY MU ; o

Analysis Variable : ©_TOTALPRICE ©_TOTALPRICE

o TABULATE
U O_ORDERSTATUS N Ok N Mean  Std Dev Minimum Maximum
F ;

Snowflake Query History

SQL Text

y
Copyright © SAS Institute Inc. All rights reserved.
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Performance
Bulk Loading & Unloading

Bulk loading is the fastest way to insert large numbers of rows into a Snowflake table, or bulk unloading to
retrieve from Snowflake into a SAS table.

The SAS/ACCESS engine handles bulk loading and bulk unloading through one of these methods.

Snowflake internal stage: The engine uses PUT and GET commands to upload files to the internal stage.
Bulk loading and unloading use the Snowflake COPY command to load staged files into or from a table.
Amazon S3 bucket (external stage): The bulk-load facility uses the Amazon Simple Storage Service (S3)
tool to move data to and from the client to the Snowflake database. Files are copied using S3 utilities.

Snowflake supports different types of stages.

user stages: @~ is the name of the stage of the current user.

table stages: @ [<namespace>. ] %$<tablename> is the name of the stage for a table.
internally named stages: @ [<namespace>.]<internal stage names> isthe name of the
internal stage.

external stages: These are supported only through the Amazon S3 bucket.

)

SaS
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Performance
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Performance
Bulk Unloading

SAS Studio Code

run;

Snowflake Query History
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Performance

Conclusion:

Bulk loading much more performant
with >100k records

See Global Forum paper for more
details

Paper SAS4103-2020 - An Insider’s
Guide to SAS/ACCESS® Interface to
Snowflake by Jeff Bailey

INSERT vs. Bulk Load



https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2020/4103-2020.pdf

Embedded connectivity

SAS Viya and Snowflake

% snowflake

an
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Bulk-loading

In-Database SAS functions



Key findings so far
Moving to Snowflake and blob storage with SAS

Snowflake access is solid and mature — works well from SAS 9.4 as well as SAS Viya

Moving data from sas datasets to Snowflake takes 3 lines of code and with compression it will be fairly
effective — moving directly from SAS 9.4 may be a practical approach

When understanding data formats across — data movement is also stable
Snowflake — as all other RDMBS behaves differently from SAS datasets
— Dont assume data is sorted for instance — proc compare needs to get data sorted

Migrating from EG and DI works well towards Snowflake — just change the lib to point to Snowflake and it
works the same

EG still has better migration support than DI — but seems to incrementally improve

May want to consider mounting blob storage to cas and compute to simplify the coding — have the same
mount to where it is being produced ( a popular scenario is that CSV files is written from Excel and then
processed in EG — do this with a mount and you can do the same in the cloud)
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Snowflake WITH SAS
Key capabilities

It just works — moving data between SAS and snowflake is easy and
effective — one of the most productive tools to support this?

EG and DI can already effectively be migrated to SAS Viya towards
snowflake — certain steps in DI still gets migrated to SAS code

SAS supports SQL push—down to Snowflake, so SQL will effectively
take advantage of Snowflake

We already have several integration steps that support Snowflake in
SAS Studio Engineer

Migrating DI and EG to SAS Viya with Snowflake is by far the most cost
effective way of moving data and analytics from on-prem to the cloud

Gsas
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