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AI Lifecycle
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Explorer

Coming Next Coming Next Coming Next

Azure Data Lake Storage

Cloud Platforms Connectivity Support

• Oracle Cloud Platform – Oracle, Oracle MySQL
• Teradata Cloud
• Vmware – Teradata Vantage

Google Cloud Storage
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Using SAS Viya as a engine for cloud migration and 
enabling a data mesh architecture

SAS Viya

Explorer

On-premise

SAS Cloud Data 
Exchange

• Encrypted https 
traffic

• Multi threaded

Google Cloud Storage

Azure Data Lake Storage

Focus for today
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2029 target - $10B
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SAS Viya and Snowflake
Snowflake Overview
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Architecture Overview
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SAS/ACCESS Interface to Snowflake
Supported Features
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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).

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

SQL Passthrough
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In-Database Processing
SQL Passthrough – Supported Functions

Use libname option to check list of supported 
functions:
sql_functions_copy=saslog
Add sql_functions=all for extended view of 
mapped functions
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In-Database Processing

PROC Pushdown
SAS Studio Code

Snowflake Query History

In-Database SAS procedures:
• FREQ
• MEANS
• RANK
• REPORT
• SORT
• SUMMARY
• TABULATE
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Performance Bulk Loading

Snowflake Query History

SAS Studio Code
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Performance Bulk Unloading

Snowflake Query History

SAS Studio Code
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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

Bulk Loading

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

•

300+ SAS customers already
integrate SAS with Snowflake 
data (mostly through SAS 
Access to Snowflake). This 
happened organically – no 
campaign or active GTM.

SIs (and even AWS & Azure) see 
the demand for Snowflake and 
have expressed interest in how 
SAS works with Snowflake.

Going from Good to Great

- Snow Services workstream 
(Bringing SAS AI/ML to Snowflake 
data)  SAS is one of a small 
handful chosen for this

- CI 360 workstream Increasing 
SAS integration with Snowflake 
based on customer demand

- SAS Access/EP workstream  
Exploring how to best enable EP 
capability

What does the customer get from 
this

- Better TCO for customers

- More SAS Viya awareness 
among Millennials and cloud 
community

- ‘Better together’- Snowflake 
and SAS collaborating solving 
customer challenges

- No need to reimplement all 
SAS code for using Snowflake
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A migration example

• Take an example customer having their DWH in SAS datasets and:

– 3000 SAS DI ETL jobs

– 2000 Datastep code jobs

– 1000 EG projects

• What is the typical approach of migrating this to SAS Viya / Snowflake 
and what is the implementation cost of migrating SAS versus rebuild 
with an alternative tool like dbt?

• The example showcase typical target architecture, migration method 
and cost

How to migrate to Snowflake and reuse your SAS assets?
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Example architecture
SAS Viya & Snowflake
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• CAS uses Snowflake as data storage
• Tables lifted into CAS in parallell using multi-node loading with bulkloading
• Tables written back using bulk unloading to Snowflake

• All SAS DI or EG jobs are migrated to SAS Studio jobs
• Execution is done on SAS compute
• Data reading /writing to Snowflake is done using SAS Access to Snowflake 

with bulk loading/unloading
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Migration steps
Key elements to consider for a sucessfull migration

Creation of  
Snowflake 

table 
structures 

Define new 
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Project cost example calculation
Comparing SAS Migration vs rebuild using another tool like dbt

A) SAS Migration

Asumes a refactor percentage of 10% of DI jobs, 10% needs to 
reimplement one step that is not supported yet.-> 5 hours per job

Calculation:
1. DDL creation (automated) – 2500 hours
2. Automated migration 1 hour pr job: 3300 * 1: 3300 hours
3. Refactoring: 200 * 5:  1000 hours
4. Testing 3500 hours
5. Project Management 1000 hours
Total 10 300 hours

Estimated cost: 10 300 * 1500 = 15 450 000 NOK

B ) Rebuild

Implement one job – 25 hours – this is probably to small
Testing and PM gets bigger due to the size and length of the project

Calculation:
1) DDL creation (automated) – 2500 hours
2) Job implementation 3500 jobs * 25: 87 500 hours
3) Testing 10 000 hours
4) Project Management 5 000 hours
Total 105 000 hours

Estimated cost: 105 000 * 1500 = 157 500 000 NOK

The calculations use the following assumptions:
1. Not all existing code is used, the migration scope is set to 2000 (of 3000) DI jobs, 1000 (of 2000) datastep jobs and 500 (of 1000) EG jobs
2. The total number of tables in use is 5000
3. Uses same method of automated DDL generation
4. Cost per hour 1500 NOK

Rebuilding from scratch becomes more than 10 times as expensive 
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SAS connectivity -> fueling cloud transisiton
SAS libnames makes your SAS code database agnostic
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Handling Data Type transition
Let SAS Decide or control it yourself

*1: https://go.documentation.sas.com/doc/en/pgmsascdc/v_038/acreldb/n0qnx5bs1vcs3in0zazami3levju.htm

A) Using the default data type conversion *1

Using the default data type conversion

B) Control it using DDL statements

This can be done im multiple different 
ways:
1) Pre-generate tables using create 

table statements
2) Create tables using the create table 

object (May)
3) Create table using the DDL option in 

Table Loader

https://go.documentation.sas.com/doc/en/pgmsascdc/v_038/acreldb/n0qnx5bs1vcs3in0zazami3levju.htm
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Autogeneration of DDLs through Snowflake Rest API
Based on SAS9 metadata and Snowflake spesific rules

Data mapping & db rules

data model
in SAS9.4

Python
Generate DDLs and store 

them in a devops/git 
managed file structure

Inputs Code generation OutputsCode

Source code managed in Azure DevOps

Snowflake SQL DDL scripts  
with create table statement + 

db spesific elements for 
optimal storage, keys and 

indexes

• Tables deployed in 
Snowflake

• Easy to regenerate code
• The SAS Table Loader maps 

to the generated table 
securing correct data types 
in Snowflake

The code execution can be controlled using SAS Studio 
flows and be implemented in SAS or Python code 
depending on what you prefer
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Roadmap
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Connectivity Domain
Released

2022.11
SAS/ACCESS-Data Connectors
• Hadoop - Support for Azure HDInsight 5
• Hadoop - Support for Google DataProc
• Spark - Support for HDInsight 5 Spark

2022.12
SAS/ACCESS-Data Connectors
• Compute - Parquet - Support for Temporal 

Logical Types

2023.01
SAS/ACCESS-Data Connectors
• Compute - Parquet - Support for String Logical 

Types

2023.02
SAS/ACCESS-Data Connectors
• Compute - Parquet - Support for Numeric Logical 

Types

2023.03
SAS/ACCESS-Data Connectors
• SAP IQ - SAS/ACCESS & Data Connector 
• Informix - SAS/ACCESS & Data Connector
• SingleStore - SAS/ACCESS  & Data Connector 
• Add DBTYPE to selected Data Connectors 
• Google Big Query - Performance 

Improvements
• Compute - Parquet files - Embedded Logical 

Type Support

Hybrid Cloud Management
• SAS Cloud Data Exchange on Viya 4

2023.04
In-Database technologies
• In-DB Cloud Hadoop Services - HDInsight
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Connectivity Domain

Data Connectors & Open File Formats
SAS 9 M8
• Reintroduce Support for Access/Teradata on 

ZOS
2023.06
• SAP IQ - Bulk Load support
• CAS - Update Apache Arrow Library
2023.07
• S/A&DC Teradata - Implement SSO
• CosmosDB - SQL API
2023.08
• Parquet files support for partitioned data 

(Compute)

Hybrid Cloud Management
2023.05
• Research Publish CDE API
• Common Connectivity Dialog (C3) Release 1 

(Internal)
2023.06
• ODBC driver for CDE - Enable 3rd party 

access

Now Next Future
Data Connectors & Open File Formats
• General Performance Improvements based 

on Reviews
• Oracle - DC - Bulk Unload
• Teradata - Ship with Client
• MongoDB - Ship with Client
• Oracle - Ship with Instant Client
• Snowflake - Additional Features
• SalesForce - Support for Update/Delete
• CosmosDB - MongoDB API
• Performance Benchmarking

Hybrid Cloud Management
• CDE - UI
• Common Connectivity Dialog (C3) Release 3

Data Connectors & Open File Formats
23Q2
• Access - Performance reviews
• Spark - Databricks AAD Support
• Spark - Dataproc support
• SingleStore - Performance Enhancements
23Q3
• Google BigQuery - BIGNUMERIC type Support
• Vertica - Include ODBC Client
• SingleStore - Performance Enhancements
23Q4
• Compute - Parquet Files - Support for ADLS2
• CAS - Parquet – Add. Supported Features
• Oracle Wallet Support
• Oracle - Access - Bulk Unload

Hybrid Cloud Management
• CDE - Additional Access Engines
• CDE - Support for multiple Collocated Data 

Agents
• CDE Publish REST API
• Common Connectivity Dialog (C3) Release 2
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Connectivity Domain - In-Database Technologies

In-Database technologies
2023.05
• In-DB Teradata - Move EP to Viya 4 pipeline

Now Next Future
In-Database technologies
23Q4
• In-DB Snowflake - Scoring 

Accelerator/Parallel Load
Future
• Kerberos Support CDP7.2 Public Cloud & 

CDP7.1 Private
• Code & DQ Accelerators - All -In-DB Products
• Support for DataStep in Embedded Process

In-Database technologies
23Q2
• Parallel Load Azure Synapse Analytics
• Parallel Load Databricks
• Investigate potential options for In-DB 

functionality in Snowflake
• In-DB Synapse - Synapse AAD Support
• Review Moving EP to new Universal EP 

Design
23Q3
• Testing Tasks - Included CData Drivers -

Hive/Spark/Databricks
23Q4
• Spark - Move to New Universal EP Design
• Cloud Hadoop Services - Support AWS 

EMR 5/6, Google DataProc
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Work in Progress – New Connection UI
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SAS Viya with Singlestore 
update
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SAS Viya with SingleStore Approach

Source Data

IoT

3rd Party

Operational

Batch

Ad-hoc Queries DashboardsApplications Dynamic CE ReportingCustomers

Consumers

SAS Viya with SingleStore

Consumers now have a single 
source of truth and easy to 
access curated enriched 
analytically driven data

Parallel read and writes 
horizontally scaled across an 
industry leading MPP data 
engine provides world class 
performance and 
compression

Engineered integrated 
solution to remove barriers 
to data access and minimizing 
data movement and cost 
across the analytic data 
landscape
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Customer example
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layer

Business data layer
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layer

Enabling real-time:
1. Where clause
2. Joining
3. Aggregation
4. Renaming
5. calculations

Parallel read/write

CAS

Core data tables in CAS Business views in CAS

SAS Studio

Qlikview

Jupiter Notebook

Third party 
consumers

SAS VA

Diver

MS SQL

Compute

Pushdown /in-db
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SAS Viya with SingleStore
Multiple Options for the Customer
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