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Ankit Dedhia

Senior SAS and Cloud Architect
Accenture CloudFirst - Data & Al Capability

Ankit is a Senior SAS and Cloud Solution Architect with 14 years
of experience. He is a Certified Technology Architect with
expertise in analyzing complex on-prem architectures and
modernizing them on cloud. He has expertise across SAS
technology stacks, Risk and Fraud solutions, driving the SAS
modernization journey as a part of Accenture SAS Cloud Factory.
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How we accelerate the SAS Journey

Moving SAS technologies from on-premise infrastructure to cloud, quickly and confidently needs an in-depth assessments of multiple parameters

across various dimensions such as

Discover

SAS landscape discovery

» Detailed level understanding of the SAS
landscapes across its overall utilization
across the organization, its computing
consumptions, penetration within and
across organization and distribution of
associated workloads and complexity
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Assessment Recommendation
Shortlisting of Application for migration Rule based recommendation
» Conducting a 360-degree technical * Engage target groups to understand
assessment of multiple metrics across requirements & minimize impact

4 dimensions to identify which SAS
application / artifacts should be Rehosted,
Replatform, Rearchitect or Retired

» Develop training & trainers for new
platforms (adoption)

* Provide a high-level set of recommendation of
— SAS / Non-SAS technologies and tools
— Cloud Architecture
— Migration Path
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ACN SAS Transformation reduces the time and cost of migrating

SAS Estates to the Cloud

E]

o0

On—PremiseI
Platform

Full stack

Architecture & Roadmap

Recommendation

Planning

o
73

Discovery

®
S2

Business
Apps
* Workshops across
Business groups and
Data I'T teams » Architecture
 Provide a realistic Templates & Hints
business case for . .
Cloud SAS journey Migration Plan
. Al based Discovery * Indicative timelines
Security tool leveraging NLP and efforts
models for deep
analysis
Network
Workplace
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Orchestration

Build and Migration

Artifact
Migration

O
(@

&

Platform

Accelerate Framework
Tailored Migration approach

Migration Framework
right migration strategy for
artifacts

Cloud Migration Services
mass-migration tools and
utilization of specialized
migration teams

Validation

®
o

ﬁ
|o-o3
@

Data
Migration

Orchestration / Automation
Infrastructure-as-Code

* Resource Provisioning
* [ntegration patterns

Application Deployments
blueprints combining
application and underlying
infrastructure (application
fingerprinting)

Security Enforcements

Modernization

Application

@ Operations ;I
o o o

Security & 000 Platform

(2
Governance Operations

b

SAS
On Cloud

Application Maintenance
Monitoring, Alerting, Reporting
Security Services (inc. SIEM)
Enterprise-grade cloud management
Cloud Optimization Services (COS)

Policy, Compliance and Security
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CMT Client: Cloud Modernization
Initiative
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Client has a large on-prem SAS Grid platform and is looking to
migrate to cloud as a part of cloud modernization initiative

They have been exploring SAS Viya as a future state platform

The cloud migration needs to be achieved by 2024

>
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Current State Challenges

O, 0
vily,

Lack of transparency on
SAS usage

There is no centralized logging
or oversight of SAS usage

Half of the workloads are
running under local Unix
system accounts that are not
attributable to a business
owner

Some workloads are running
under user-ids that should be
inactivated.

Copyright © SAS Institute Inc. All rights reserved.

Majority of data still
resides on-premises

SAS is being used to access
many different on-premise
data sources.

SAS is being used to create
department data marts in on-
premise databases like SQL
Server and Oracle

Visualization tools are, in some
cases, reading directly from
SAS datasets.

Long running legacy
processes

 Thereis a high percentage of
workloads that are running for
at least 1 hour.

» (Capacity constraints appear to

occur early in the business day.

 Complex legacy processes
have been inherited by teams,
without full understanding
of code.

Lack of cloud skills and
knowledge

Teams that do not rely on Data
Lake for most of their
processes are not enabled to
move to cloud.

These teams are also not yet
aware of how to access data in
cloud from on-premises.
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Key Observations

Active users

* Most number of active users:
— Marketing
— Products & Services
— Market Intelligence

— Information Services

Lack of transparency in

&é) workloads

* Scheduled jobs are failing over long periods
of time

 Workloads are being run under system accounts
and user-ids that are not explicitly tied to a
business owner

 What data users are accessing is not easy
to discern.

Copyright © SAS Institute Inc. All rights reserved.

( /\ Workload patterns

22% of workloads analyzed are complex

No advanced analytics are being used in SAS

SAS Grid is in use 24x7/

10% of workloads run for >1hr

6% (over half of long-running workloads) run
for >2hrs

o 44% are running under system accounts

« (Capacity constraints at 9am on business days
are reflected by highest % of long-running jobs

Workload Usage

 Teams with the most workloads between
Oct to Dec

— Finance Operations (but cleaned up rogue
jobs)

— Marketing

— Business Intelligence

Default tool for reading multiple
data sources

* Entrenched SAS users are typically business
analysts - creating data marts for downstream
consumption by reports or other teams

« 3000+ scheduled flows in SAS MC, with
2000 active
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SAS Users

System Account

o
1% Service Account

9%

Unknown user |
22%

200+
User IDs

ldentified user
68%

m Service Account  m |dentified user Unknown user  m System Account

« 55 recently active |IDs are from unknown users, including original users who
no longer work in the organization

Copyright © SAS Institute Inc. All rights reserved.

mmm \\/orkload e==—User |Ds
200 160000
Few nt
180 ewaccounts 140000
o relative to number
of workloads 120000
140
L 120 100000
©
S
~ 100 80000
@]
= & 60000
60
40000
40
20 20000
0 o)
ldentified user Service Account Unknown user System Account
Workload 147577 92111 41198 10822
User IDs 174 22 55 3

22 Service Accounts ran 92,111 workloads during the analysis period

55 unknown users ran over 41,198 workloads
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Key Findings

Not all SAS capabilities are being leveraged.

Parallel execution is not being leveraged. SAS Grid has the ability to take
individual steps within a SAS program and run them in parallel where

Not all SAS products in the license are being used: ,
possible.

F,.G) SAS/IML, SAS Visual Analytics, SAS OLAP

Orchestration of SAS processes within a program to control when a step
should be started. For example, it is possible to have one step wait until
the completion of a previous step before starting.

For external calls from SAS, the majority include X-
commands.

SAS is heavily used for Data Management activities. No
usage of SAS Advanced Analytics observed.

>
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Discovery

Cwerview @ Workload Lineage Computing Bill of Material
Oct?022 to Dec2022
O, O)
Cet2022 Dec2022
Total Artifacts Businees Unit User Count

48K 42 197

System Utilization

ELT In-Cratabase

86.43% 13.57% ° AﬂalySiS carried out for the
0.00% 100,008 0.00% 100,008 peﬂOd Of OCt - DeC
Workload Distribution Data Lineage Complexity Distribution o 197 USGI’S |deﬂtlfled across

42 Business Units

DataSource
. 5AS
Workload Type © CRACLE |
SALSVR Complexity . .
Datz Management W OTHERS W SIMPLE ° TOta[ Al’tlfaCtS IﬂC[UdeS SAS
| oo m MYsaL 1 MEDIUM .
eperting HADDOP M COMPLEX
Programs and EG Projects
B BIGOUERY
® CDBC
SAS Artifacts
CPU Usage (Min) by Business Unit 10000 /
CPU Usage [Min) 5000 7 Ve
g00a0 aono 4 — /
40000 4000 4 T e .
—
’ 2000 A My . -z e — -_
Business Unit o —— =
T T T T T
Draily Wleekly Fortnichtly Mlonthly Adhoc

Scheduling Frequency

« System utilization in ELT is more compared to In-Database
Major Workload coming from Unknown, Service-Account

* High percentage of complex workloads, indicating a high number of critical processes

>
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Assessment

Cwerview  : Werkload Distribution
OctP022 to Dec?022
®© ®
Cct2022 Dec2022

Refactor Simple Refactor Complex

92% 8%

Parcantaga Distribution

22.00 28.25 50.28

Parcantage Diatribution Parcantagae Distribution

COMPLEX MEDIUM SIMPLE
Complesity Business Unit Approach Workload Type Features Processing (Mins) Bucket Souree Mo of Records Bu:ke
2~ N
o o
E @
el =
[} o
:
"5 "
8 59.6% R
&
:
i F
=
=
g SAS Artifacts
= o
70.6% 25000
20000
15000
10000
(&
o 5000 )
[=9 {
=
T \_ 2
0 Qe ~ @
I I I I 1
92 0% Draily Weekly Fertnightly Menthly Adhcc

Approach
m Refactor Complex  w Refactor Simple

Majority of workloads classified as Simple for migration

« SAS dataset is a major source of data for all BUs

Copyright © SAS Institute Inc. All rights reserved.

Frequency

Workload Type
i Analytics Q Data Management =——@=— Reporting
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SAS must continue to have a presence

The system is currently
used consistently 24x7/.

There are many different teams
leveraging SAS for data processing
large data and performing
lightweight analytics.

There is a high percentage of complex
workloads (21.9%), indicating that SAS is
being used for critical processes,
transforming input data sources for
further use across the business.

Copyright © SAS Institute Inc. All rights reserved.

Number of Workloads

Nbr Workle Hour of Day

Row Lat - | 0 1 3 3 a
sun 1,423 1,513 1,509 1481 1,455
Man 1,046 1,347  1,3BR 1,497 1,548
Tue 1,175 1,382 1512 1,514 1,542
Wed 1,186 1,407 1,508 1,506 1,538
Thu 1,180 1,456 1,483 1,508 1,514
Fri 1,167 1,393 1,497 1,515 1,505
Sat 1,292 1,514 1,651 1,540 1,517
Total 8,469 10,012 10,548 10,562 10,619

Buginess Unit Approach
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Refactor Complex

Complexity Distribution

Complexity
m SIMPLE

[ MEDIUM
| CCMPLEX

50.0%

Refactof Simple
f ’ 4
/

of
i

10

11,067 13,707 17,135 17,776 20,766 18,023

Workload Type

Data Manfggement

11 12 13 14 15 16 17 18 19 20 21 22 23 Total

1,313 1,157 1,119 989 943 950 1,080 1,046 | 35850

1,743 1,528 1,360 1,215 1,200 1,259 1,284 1,208 | 43,477

1,786 1,600 1,420 1,239 1,235 1,272 1,270 1,199 | 43,989

1,808 1,581 1,396 1,250 1,219 1,243 1,311 1,218 | 43,570

1,750 1,576 1,427 1,238 1,199 1,264 1,310 1,220 | 43,373

1,748 1,524 1,377 1,218 1,222 1,239 1,276 1,212 | 42,635

1,B66 1,308 1,202 1,087 193 155 627 1,177 1,346 | 35,334

16,286 15,585 12,841 12,288 12,186 11,456 10,168 9,186 7,342 7,163 7,854 8,718 8,450 | 288,208

Features Processing (Mins) Bucket Source No of Records Bucket
>
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Target Architecture Considerations

Make SAS available
in Cloud

 Asdatais migrated to Cloud,
SAS should be migrated as
well.

» (Capacity vs consumption-
based costing

 SAS governance must be built
in from beginning

 Move away from EG with SAS
Studio for better admin control

Copyright © SAS Institute Inc. All rights reserved.

Provide access to on-premise
databases

Some databases that are
currently being read by SAS are
not scheduled to move to
Cloud.

Need to establish data
governance policies for
accessing and sharing data
from SAS processes.

Integration with Cloud
Services

SAS can be configured to take
advantage of cloud scalability.

Job scheduling can be done
using Airflow to separate
orchestration from the SAS
platform.

May need to redefine op model
in cloud for using services,
such as email and SFTP.

Clean on-premises
environment prior to migration

 Minimize number of assets
that need to move to the cloud
by removing or archiving
inactive assets to reduce cost
and effort.

* Review and optimize long-
running processes to reduce
load on existing Grid and
simplify validation when
moving to the cloud.

» Establish core governance
policies that will continue in
the cloud.
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Recommendations

Optimize on-premises SAS Grid with an
eye towards migration to Cloud

Re-host SAS Grid to Cloud as near-term
target architecture

Once SAS usage is re-baselined after
clean-up, code conversions, and cloud
re-host, start planning for upgrade to
Viya

Copyright © SAS Institute Inc. All rights reserved.

Modify existing Grid configuration to capture SAS log files
more consistently

Upgrade to 94M7, and add SAS Enterprise Session Monitor
(ESM) to the environment

Apply additional governance for use of service accts
Remove or archive inactive assets

Review and optimize long-running SAS processes.

Re-host SAS Grid to Cloud with a scalable architecture.

Consider moving business users to SAS Studio, instead of
using Enterprise Guide.

Move SAS workload schedules out of SAS MC into Airflow
or other scheduling service.

Plan for migrating to SAS Viya based on reduced usage
of SAS.

Provides improved transparency for SAS Grid usage and
who is using.

Simplifies ongoing administration of the environment and
can support chargeback model

Reduces scope of migration to active assets to minimize
effort and future cloud infrastructure costs

Quickest path to cloud for SAS and SAS users
Minimizes changes to SAS processes

Provides environment to standardize needed cloud
integrations and operations model.

Change management can be focused on interface changes
for users.

Streamlines migration to Viya architecturally as patterns
and op models have already been established.
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Banking Client: Datacenter Exit
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Client has on-prem based SAS platforms which is heavily used by various
Business users

One of the datacenter is expected to be decommissioned soon hence the
SAS platform needs to be migrated on priority

SAS platforms need to be synergized with necessary Governance

The Bank has a broader Cloud and Data strategy which needs to be
considered in any future transformation of the SAS environments

Osas accenture
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Key Observations - SAS Platform 1

E Environment Insights

* 1380+ active users across 20+ Business Units
« ~2000 SAS EGP

« 4500+ SAS Codes

« Total 6900 SAS logs assessed

Highest Workloads

* Teams with the most workloads between May and June 2023
— Marketing

— Business Intelligence

Copyright © SAS Institute Inc. All rights reserved.

Workload patterns

o 29.41% of workloads analyzed are complex

 No advanced analytics are being used in SAS

E 20% of scheduled workloads

50+ scheduled jobs daily basis consisting +300 SAS workloads

 Most of Jobs starts prior 9 am

Osas accenture
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Discovery - Platform 1

Creriew Workload Lineage Computing Bill of Material Real tirme Complesity
May2023 to Jun2023
® 'O)
Mlay 2023 Jun20z3
Total Artifacts Business Unit Usar Count
6.9K 22 186
System WHilization
In-Cratabase In-Gricl
3.39% 10.17%
0.00% 100, DO 0.00% 100, DO
Workload Distrilaution . . I
Data Lineage Complexity Distrilrution
245
Workload Type Complexity
M Data Managerent Sso;lsrce  MEDIUR
J Analytics - CRACLE m SIMPLE
. m COMPLEX
QT .85
. . . Scheduli F SAS Artifcts1
Aovg CPU time (in Min) by USR_BUS_UNT eheduling Frequency . e
Adhoc 3,8346.00
Avg CPU time (in Min) ;
173 Caily 2,072.00
122 121 104 )
63 64 21 23 Fortnightly 10,00
24 B 1w 7 24 w17 2.1 10 o 16 15 16
D o — | -—-- oos Mlonithly 4.00
USR_EBUS UNT Weakly 974,00

« System utilization in ELT is more compared to In-Database

30% Complex indicates critical processes

SAS is heavily used for Data Management, with 84.6% of usage categorized as Data Management. The remaining usage is 15.4% for Analytics

SAS is not used for Reporting or Advanced Analytics

Copyright © SAS Institute Inc. All rights reserved.
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Assessment - Environment 1

Crerdiew  : Workload Distribution
MayZ2023 to JunZ023
® ®
Mlay 2023 JunZ023
Rafactor Simple Rafactor_Wadium Rafactor Complax
o O O
61% 0.006% 38.96%
Business Unit Approach Workload Type Features Processing (Mins) Bucket Source Mo of Records Bucket
Lk}
o
E £
17 E 4
fi o 5
; : 2 )
= E i
| =
(=]
0
* =
2 = =
- k]
— [ < —
Frequency SAS Artifacte Workload Type '
Adhoc 3780 Data Management
Weakly 955 [Data Management
Craily 1995 Data Management
Fortnightly 10 [Cata Management
Wonthly 4 Data Management
Weekly 19 Analytics
Craily 77 Analytics
Adhoc 54 Analytics

 For Data Management, majority of workloads runs on Ad-hoc basis.

« Workloads are distributed across Data management and Analytics only. No Advance Analytics workload has been identified.

>
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Key Observations - Platform 2

(oo ]
Environment Insights ( 7 Workload patterns - Highest Workloads

o 260+ active users across / Business Units o 30.51% of workloads analyzed are complex  Teams with the most workloads between
May and June 2023

« 2500+ SAS EG Projects * No advanced analytics are being used in

SAS — Business Intelligent

« /500+ SAS Codes
— Finance

« Total 11000 Logs assessed

A Lack of transparency in
g workloads

E 48% of scheduled workloads

o 9% of SAS workloads are running under « 93 scheduled jobs daily basis consisting
User IDs or SAS accounts that are not 684 SAS workloads
explicitly tied to a Business Unit (tagged
as UNKNOWN). . « Significant load cause of long-running jobs

>
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Discovery - Environment 2

Chwerview : W orkload Linzage Cormputing Bill of Material Real time Complexity
MayZ2023 to JunZ023
® ®
Flay 2023 Junz023
Total Artifacts Businass Lnit Usar Count
System Utilization
ELT In-Cratabase In-Gric
58, 54% 34.15% F.32%
0009 100.009% 0,00 100,002 0.00% 100, 00
Workload Dristrilbution . . . .
Data Lineage Complexity Distribbution
0.0%4
Workload Type Complexity
J Data Managerment Source SIMIPLE
W Analytics W 5a5 : WAED L A
Advanced Analytics m CRACLE m CCMPLEX
100.0%%
. . Scheduli F SAS Artifacts
Avg CPU (in MinY by USR_BUS_UNT ehecuiing Frequency fracts 4
Fortrnightly 14
Aovg CPU (in Min)
12 Wiaelkly 1484
10.0 5 5.5 Crail 3519
uan— | = 27 - 12 y
0.0 I . | I . Adhoc 5902

USR_EBUS_UNT

« 9% of SAS workloads are running under User IDs or SAS accounts that are not explicitly tied to a Business Unit

« SAS, Oracle and flat files are the only data sources

« SASis used for sending out emails. 4% of the SAS codes sent out emails. SAS is also used to issue OS level X-Commands in 2% of codes. Depending on target server architecture,

these code snippets may have to be rewritten.

 Hardcoded paths are used in libname, filename, and other SAS statements in 45% of SAS codes. These hardcoded paths might have to be modified/repointed during migration,

depending on the target server architecture.

Copyright © SAS Institute Inc. All rights reserved.
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Assessment - Platform 2

Cwerview  : W orkload Distributicn
May2023 to Jun2023
Mlay 2023 Junz2023
Rafactar Simple Rafactor_Madiom Rafactar Complas
L&) O o
81% 0.25% 18.69%
Business Unit Approach Workload Type Features Processing (Mins) Bucket Source Mo of Records Bucket

Dats Managernent

3 ‘Gro Ri.. Unkn
Refactof Simple

Ayt ..

Grau...
|

Fefactor C...

Frequency &
Craily

Craily

Craily
Weeakly
Weeakly
Wieekly
Fortnightly
Adheoc
Adheoe
Adheoe

 For Data Management, majority of workloads runs on ad-hoc basis.

« Workloads are distributed across Data management and Analytics only

Copyright © SAS Institute Inc. All rights reserved.

Imt..

SAS

SAS Artifacts
3120

dé

353
1395

78
11
14

5504
354

42

Workload Type
Data Management
Achvanced Analytics
Analytics

Crata Management
Analytics
Achvanced Analytics
Drata Managerment
Data Management
Analytics
Achvanced Analytics

. No Advance Analytics workload has been identified.

Osas accenture
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Recommendations

With client’s current operational criticality of SAS usage coupled with the compelling events, SAS target state implementation will be a multi-
phase journey.

Address Implementation Change

Options Description Compelling Events? Efforts Management Consider? Rationale

. Move directly to SAS Viya in

SAS Cloud, to reduce Overall
TCO for SAS, medium Risk is

achieving by 2024

Deploy SAS Viya in cloud
and migrate SAS workloads
to the cloud

Re-platform directly to
SAS Viya

<]

. No Change in User Experience

. Least Risk option to complete
by 2024

Re-host SAS Grid Upgrade SAS Grid to SAS

K]
-
-

9.4M8
. No innovation
. Lower TCO by rationalizing to
single governance and policies
Consolidate SAS Consolidate onto a single
Platforms SAS Grid and update OS «  Moderate changes to User

experience so Risk in
Completion by 2024

. High Risk and High-Cost

transformation, and the
migration cannot be achieved

by 2024

Move SAS workloads to
Re-factor to PySpark Open Source or cloud
native options

K]
Y

>
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Key Contacts

Amar Bafna
Data & Al Lead

amar.bafna@accenture.com

Copyright © SAS Institute Inc. All rights reserved.

Jules Sabouret
Global SAS Alliance Lead

jules.sabouret(@accenture.com

Ankit Dedhia

SAS and Cloud Architect

ankit.dedhia@accenture.com

Osas accenture


mailto:amar.bafna@accenture.com
mailto:jules.sabouret@accenture.com
mailto:ankit.dedhia@accenture.com

Thank you!
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