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ABSTRACT

SAS Viya Workbench represents a significant leap forward in analytics and IT infrastructure by
seamlessly integrating SAS programming with open-source frameworks. This paper explores how SAS
Viya Workbench enhances efficiency in IT environments, fosters collaboration between SAS and open-
source developers, and accelerates analytics development. Additionally, it outlines the roadmap and
future advancements, highlighting the transformative impact of this technology.

INTRODUCTION - SAS VIYA WORKBENCH

In an era where data-driven decision-making is paramount, IT teams and data scientists require robust,
scalable, and flexible environments for analytics development. SAS Viya Workbench is a cloud-native
solution that empowers users to execute SAS programs alongside open-source languages such as
Python and R. This integration enhances interoperability, speeds up analytics workflows, and improves
collaboration across teams.

SAS VIYA WORKBENCH - A HYBRID APPROACH

SAS Viya Workbench bridges the gap between SAS and open-source programming by offering a unified
environment where both can coexist harmoniously. Key features include:

e Cloud-native flexibility: Runs on containerized infrastructure, allowing for scalability and ease of
deployment.

e Multi-language support: Enables the execution of SAS, Python, and R code in the same
environment.

e Version control and collaboration: Integrates with Git and CI/CD pipelines for seamless code
management.

e Enhanced security and governance: Provides enterprise-level data security, ensuring compliance
with IT standards.

BENEFITS FOR IT AND ANALYTICAL DEVELOPMENT

SAS Viya Workbench offers numerous advantages for IT professionals and data analysts, including:

e Streamlined Development: Eliminates silos between SAS and open-source programming,
reducing development time.

e Optimized Performance: Leverages cloud-native architecture for efficient workload distribution.

¢ Interoperability: Facilitates smooth integration with existing IT infrastructure and tools.

e Collaboration & Automation: Supports DevOps principles, automating deployment and improving
reproducibility.



ROADMAP AND FUTURE DIRECTIONS

SAS is continuously enhancing Viya Workbench to meet evolving IT and analytics needs. The roadmap
includes:

e Expanded Open-Source Integration: Deeper compatibility with frameworks like TensorFlow and
PyTorch.

e Al-Powered Enhancements: Improved machine learning capabilities with built-in automation.

e Edge Computing Capabilities: Extending analytics execution to loT and edge devices.

e Greater Cloud Flexibility: Support for multi-cloud and hybrid-cloud strategies.

SAS VIYA WORKBENCH AT A GLANCE
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Figure 1: Shows initial screen and Maximum Compute: drop down will show choice of compute.

Note: We will run an example of a clinical study and will try to get a sas code and sas7bdat data in SAS
Viya Workbench from a GitHub location, update the file, execute, commit and push the file back to
GitHub. We will also see some python example and execute it in workbench.



SAS* Viya® Workbench

ic}

=
=]
&

Home

Workbenches

Storage

Activity Log

«

SAS® Viya® Workbench
World-class analytics at your fingertips
Workbenches 2 left  New How To
Get Started
Example O Stopped  § @m E Learn about the capabilitites of SAS Viya Workbench and how to get started with SAS.
myfolder View Documentation
Last updated: Apr 11, 2025, 2:40 PM
Maximum compute: 2 cores, 8GiB RAM v
e Provide Feedback
Launch Visual Studio Code e Tell us about your experience.
Submit Feedback
Launch Visual Studio Code
Launch Jupyter Lab
Launch Jupyter Notebook

Figure 2: Initial Screen and Launch Visual Studio Code drop down will show choice of IDE.

Note: We don’t have a choice sas studio editor in sas Viya workbench. All SAS coding will be on Visual
Studio Code Editor or in SAS Notebook, which is similar to Jupyter Notebook.
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Figure 3: New Workbench button will give you a new option to choose a new workbench instead
of the one shown on initial screen.

Note: Anything (code/data) stored on my folder will be available in the IDE.
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Figure 4: User can bring their cloud storage location e.g. EBS or EFS.
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EXPLORER wo [7 do_dm.sas M X
~ OPEMN EDITORS b_poc > programs > prod > |7 d0_dm.sas > ...
% [ d0_dm.sas b_poc/programsf... M i
~ WORKSPACE 2 =k Program: XMB111/programs/prod/d@_dm.sas
v b - 3; =% Programmer: XXX XXHHXX
-poc 4 sk Date Created:  22AUG2024
v @ programs . 5 ek
~ Wil macro 6 #+% Input : SDTM DM, DS, VS
: F—
1% mtitle.
LD 8 sk Qutput: Derived DM dataset
~ @l prod . g .
> ol output 19 4% Purpose: To create the derived DM dataset
| autoexec.sas 11 e
. do_dm.sas M 12 #ck Comments:
B 13 e
% di_se.sas 14 4+ Software: warkbench
1. formats.sas 15w
% rlae.sas 16 =« Modifications:
© gitattributes L .
5 README.md ;: :: Date Programmer Description
~ & sas-viya-workbench-examples 20w 04/27/22
> ¥ data 21 =4k 04/28/22
> s python 22 =%+ Q7APR2025 Pritesh Desai. Modified the pgm to run in SAS Viya Workbench. Changes are captured in git
> i sas 7
PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS =N ~ X
 _gitignore —— _
» OUTLINE
~ TIMELINE d0_dm.sas
© File Saved now

¢ Entered proper comments P... 3 days
$ Modified for workbench Pdsaslife
$ first commit ... Pdsaslife 7 mos

Figure 5: Show Visual Studio Code Editor running a sas program d0_dm.sas.

Note: Users can navigate to the content of the folder, surfaced here a WORKSPACE or clone a git repo
directly to this workspace.
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> FMTDATA 19 ok .
3 LIBRARY 20 =k 04/27/22 [
= 21 wokx 04/28/22 -
> B MAPS 22 #+¢ @TAPR2025 Pritesh Desai. Modified the pgm to run in SAS Viya Workbench. Changes are captured in git
> 5 MAPSGFK 23 ;
> 8 MAPSSAS 24
3 #8 PSMAC 25  %include "SWORKSPACE_PATH./b_poc/programs/prod/autoexec.sas";
26
; A 27 data dm;
> [ SASHELP 28 set &rawdata..dm(drop=race);
> SASUSER 29 length age atrt x_race dmdtn 8 x_raceot $70 domain $2 usubjid $25 subjid $14 ageu brthdtc dmdtc $1@ race $100 arm
3 SDTM 30 country $3 sexn 4; Git
> 5 WORK 31 format brthdtn dmdtn dated.; GitHub
5> 1 WRKSPC & dosen="08,; GitHub Authentication .
33 arm='Nicardopine'; =
JSON Language Server
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323 selk WAJ 26/ 22 -
324 s+ QTAPR2025 Pritesh Desai. Modified the pgm to run in SAS Viya Workbench. Changes ar  cioug changes
3z Extension Host (Remote)
326 Extension Host (Worker)
327 %include “SWORKSPACE_PATH./b_poc/programs/prod/autoexec.sas"; .
NOTE: Libref RAW was successfully assigned as follows:
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Physical Name: /workspaces/workspace/b_poc/data/sasdata Settings Sync
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Engine: Ve Terminal
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Figure 5: dO_dm.sas sas code execution shows how log looks like in VS Code Editor OUTPUT tab.

Note: There is a lot going with sas code execution when using VS code editor in SAS Viya Workbench. We see there
are 3 problems in the log. This folder is attached to my GitHub, so it detected that | have changed the code and we
will see that in few screenshots below.
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EXPLORER d0_dm.sas 3, M X %4 90
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Figure 6: dO_dm.sas sas code execution shows how Error/Warning/Infos looks like in VS Code Editor.

Note: After sas code executes, we will get our usual log, any output e.g. from proc print will be displayed a new pop-
up window. On the left black vertical tab, at present we are in Explorer tab navigating all the files. OUTLINE will give
you a code flow and TIMELINE will give you all the commits from GitHub or save files.
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EXPLORER d0_dm.sas 3, M d0_dm.sas (File Saved « April 11, 2025 at 3:06 PM) & d0_dm.sas 3, M X 20124 9w -
~ OPEN EDITORS b_poc > programs > prod d0_dm.sas
@ d0_dm.sas b_poc/programs/pr... 3, M :: *xx Purpose: 1o create the derived DM dataset ;: *xx Purpose: Io Create the derived DM dataset .
ok o
X d0_dm.sas (File Saved « April ... 3, M 13 “Hise: Commdotes 10 wi Commantss
- WORKSPACE 13 % 13 sk —_—
v % b_poc 14 % Software: Workbench 14 %#x Software: Workbench
A ol programs 15 %ok 15 ok
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roi— 24 24
“ OUTLINE => 25+ /* Add Auto exe file to execute the file path %/
25 %include "SWORKSPACE_PATH./b_poc/programs/prod/autoexec. « 26 %include "SWORKSPACE_PATH./b_poc/programs/prod/autoexec.sas" ;
26 27
27 data dm; 28 data dm;
28 set &rawdata..dm(drop=race); 29 set &rawdata..dm(drop=race);
29 length age atrt x_race dmdtn 8 x_raceot $7@ domain $2 30 length age atrt x_race dmdtn 8 x_raceot $70 domain $2 usubj
30 country $3 sexn 4; 31 country $3 sexn 4;
31 format brthdtn dmdtn dated.; 32 format brthdtn dmdtn date9.;
“ TIMELINE dm. 2 0Y 32 domain="DM"; 33 domain="DM";
O File Saved 33 arm='Nicardopine'; 34 arm='Nicardopine';
o File Saved 34 armcd='A'; 35  armcd="A';
d Entered pr PR 35 USA'; 36 country="USA"; n
STEC PIOPECONENTS ECaS. 36 XMB111'; 37 studyid='XMB111';
@ Modified for workbench Pdsasiife 37 usubjid=trim(left(studyid))||'~'||trim(left(site))||'~ 38 usubjid=trim(left(studyid))||'~'||trim(left(site))||'~"||tr
¢ first commit ... Pdsaslife 38 subjid=trim(left(site))||'="||trim(left(randomno)); 39 subjid=trim(left(site))||'="||trim(1left(randomno));
39 brthdtc=put(brthdtn.vvmmdd1e.): 40 brthdtc=out(brthdtn.vvamdd10.):
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NOTE: The SAS System stopped processing this step because of errors.
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Figure 7: TIMELINE will help you compare the file either with previous commit or with previously saved file.
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SAS: LIBRARIES (o= d0_dm.sas 3, M SDTM.DM X% M
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> [ LIBRARY
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> [ PSMAC
3 XMB111 DM XMB111-511-8036 2009-06-08 2009-06-08
> 1 RAW
¥ ) SR 4 XMB111 DM XMB111-511-8037 2009-06-15 2009-06-15
> [71 SASUSER
~ (5] SDTM 5 XMB111 DM XMB111-511-8038 2009-06-18 2009-06-18
AE
DM 6 XMB111 DM XMB111-511-8039 2009-06-18 2009-06-18
> 5l WORK
> WRKSPC eroBLEMS (@) OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS SAS Log ~ ~ X

324 bk BTAPR2025 Pritesh Desai. Modified the pgm to run in SAS Viya Workbench. Changes are captured in git
325 H
326

327 sinclude "&WORKSPACE_PATH./b_poc/programs/prod/autoexec.sas”;
NOTE: Libref RAW was successfully assigned as follows:

Engine: vo

Physical Name: /workspaces/workspace/b_poc/data/sasdata
NOTE: Libref SDTM was successfully assigned as follows:

Engine: ve

Physical MName: fworkspaces/workspace/b_poc/data/sdtm
NOTE: Libref PSMAC was successfully assigned as follows:

Engine: va

Physical Name: /workspaces/workspace/b_poc/programs/macro
NOTE: Libref FMTDATA refers to the same physical library as LIBRARY.
NOTE: Libref FMTDATA was successfully assigned as follows:
Engine: vo
Physical Name: /workspaces/workspace/b_poc/data/analysis
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Figure 8: If you click on SAS icon on a Left vertical tab, it will show you your SAS Libraries.

Note: After sas code execution, we are looking at Explorer window. We are looking at SDTM library and viewing DM
dataset. Unlike SAS Studio and other explorer window of the past, this plugin has limited functionality.



<« 2 workspace D QDo
EXPLORER d0_dm.sas M test.sasnb U X @&nom-
LD v OPEN EDITORS b_poc > programs > prod test.sasnb proc print d
d0_dm.sas b_p.. M + Code + Markdown | [» RunAll == Clear All Outputs B SAS Notebook

X test.sasnb b_p.. U + Code + Markdown
v WORKSPACE

Explain what is sas notebook and how to leverage in sas viya workbench in visual code editor.

v b_poc
2 el doc markdown
v @ programs = @
N macro > proc print data=sashelp.cars(obs=18); run;
mcase.sas
2 mimpddt.sas [ 0.2s SAS
mnumobs.sas
mpageof.sas Obs Make Model Type Origin DriveTrain MSRP  Invoice C: MPG_City MPG_Highway Weight Whee
e 1 Acura MDX SUV  Asia Al $36,945 $33,337 35 6 265 17 23 4451
title.
"‘C"”‘“ 2 Acura RSXTypeS Sedan Asia  Front $23820 $21,761 20 4 200 24 31 2778
v prof 2dr
2 M odtput 3 Acura TSX 4dr Sedan Asia  Front $26,990 $24,647 24 4 200 22 29 3230
::“’:‘“ e Y 4 Acura TL4dr Sedan Asia  Front $33,195 $30,299 32 6 270 20 28 3575
)_am.sas
R 5 Acura 35RL4dr  Sedan Asia  Front $43,755 $39,014 35 6 225 18 24 3880
m,_mm £ 6 Acura 3.5RL Sedan Asia Front $46,100 $41,100 35 6 225 18 24 3893
2 wi/Navinatinn
rlae.sas PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS SAS Log vELH A X

test.sasnb u
@ _gitattributes
®s README.md
NE: sas-viya-workbench-...
> ¥ data
> s python

> OUTLINE
> TIMELINE
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Figure 9: Shows how to work with test.sasnb SAS notebook file.

Note: The file extension when working on sas notebook is .sasnb. Notice the “+ Code’ and ‘+ Markdown’. In
Markdown you can enter a text in a markdown box, like a comment block and enter explanation of what that code is
doing. With Code we enter a sas code and execute the play button to look at a log or results.

« £ workspace

D Qoo
20y 9 w@D -

SOURCE CONTROL d0_dm.sas M d0_dm.sas (Working Tree) M X

v SOURCE CONTROL b_poc > programs > prod
v b_poc Gi Pmant & v O 20 wxx 04/27/22 ™ 20 ek 04/27/22 —_
21 =k 04/28/22 21 ek 04/28/22
22 sk 07APR2025 Pritesh Desai. Modified the pgm to run in 22wk 07APR2025 Pritesh Desai. Modified the pgm to run in SAS
23 23
24 24
Z_o 25+ / Add Auto exe file to execute the file path =/
3 v Changes g 25 sinclude "SWORKSPACE_PATH./b_poc/programs/prod/autoexec.sas 26 %include "SWORKSPACE_PATH./b_poc/programs/prod/autoexec.sas";
v data/analysis 26 27
dm.sas7bdat M 27 data dm; 28 data dm;
4 programs /prod 28 set &rawdata..dm(drop=race); 29 set &rawdata..dm(drop=race);
29 length age atrt x_race dmdtn 8 x_raceot $7@ domain $2 usu 30 length age atrt x_race dmdtn 8 x_raceot $70 domain $2 usubjid
d0_dm.sas DI+ 30 country $3 sexn 4; 3 country $3 sexn 4;
test.sasnb u 31 format brthdtn dmdtn dated.; 32 format brthdtn dmdtn date9.;
v sas-viya-.. Pman & v O - 32 domain="DM"; 33 domain="DM";
== 33 arm='Nicardopine'; 34 arm='Nicardopine';
Message (3Enter to commit on 24 A 35 aracda A
35 country="USA"'; 36 country="USA";
36 studyid="XMB111"; 37 XMB111';
37 usubjid=trim(left(studyid))||'="||trimn(left(site))|]'~"|] 38 rim(left(studyid))||'="||trim(left(site))||'="||trim(
38 subjid=trim(left(site))||'~"||trim(left(randomno)); 39 im(left(site))||'="||trim(left(randomno));
¥ SOURCE CONTROLIORAPH 39 brthdtc=put(brthdtn,yymnddie.); 40 ut (brthdtn, yymmdd1@. ) ;
40 dmdtn=dov; 41 H
v b_poc 3 30 41 dmdtc=put(dmdtn,yynndd10.); 42 dmdtc=put(dmdtn,yymndd1e.);
® test Pdsaslife 42 age=round( (intck('month',brthdtn,dmdtn) - (day(dmdtn) < d 43 age=round( (intck('month’,brthdtn,dmdtn) - (day(dmdtn) < day(br
® modified dataset to run in workbe.. 43 ageu='Years'; 44 ageu='Years';
® New file created when runningin ... PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS SAS Log v A X
® Entered proper comments Pdsaslife -
® Modified for workbench Pdsasiife
® first commit Pdsaslife
® |nitial commit Pdsaslife
v sas-viya-workbench-.. ¥ & O

@® Fix data paths (#3) shawnp.. ® ©
® Example Updates (#2) shawnpecze
Qoah Ln 3, Col 1

Figure 9: Shows GitHub connection and what changes occurred from last commit.
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Note: On a left vertical tab we will navigate to GitHub Icon called Source Control. It shows Source Control and Source
Control Graph and files in the folder that we have to commit. | had changed some files in my b_poc folder that | will
have to commit. GitHub will authenticate before committing and Push the file to main.
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examples / python i i " : i 4
— radius texture area concavity " il SYMMEETY o oncion radius texture [
"~ Name = Modified
0 799 10.38 122.80 1001.0 0.11840 0.27760 0.3001 0.14710 0.2419 0.07871 .. 2538 17.33
M machine_learning last ma.
*- 7| decisiontree_bike_. last mo. 1 2057 1277 13290 1326.0 0.08474 0.07864 0.0889 0.07017 01812 005667 .. 2499 23.41
" decisiontree_hand... last ma. 2 1969 2125 130,00 1203.0 010960 015990 01974 012790 0.2069 005899 .. 2357 25.53
A decisiontree_heart... last mo. 3 N4z 2038 7758 3861 0.14250 0.28380 0.2414 010520 0.2597 0.00744 ... 1491 26.50
] decisiontree_regre.. last ma. 4 2029 1434 13510 12970 0.10030 013280 01980 0.10430 01809 005883 .. 2254 1667
1] forest_bike_sasviy... last mo.
| forest_churn_sasvi. last ma. 5 rows x 30 columns
A forest_digits_sasvi... last mo.
7 gradientboasting last mo. Creating training and test data
M gradientboosting_b... last mo. N N N - ~ N . N
e dentboosti . We split the original data by putting 70% into the training set and 30% into the test set. This split could be considered a hyperparameter,
H gradientboasting_r... ast me.
=l 9 since it impacts the data being used for training and testing, but we will not be including it our examination.
P logistic_heart_sasv... last mo.
= pea_iris_sasviya.ip... last mo. from sklearn.model_selection import train_test_split
A pca_mushroom_sa... last mo. X_train, X_test, y_train, y_test = train_test_split{df_feat, np.ravel(df_target), o @
M README.md last mo. test_size = 0.30, random_state = 101) o
W regression_subseri... last mo. - " N .
svm_bonus_sasvly, Jast mo. Training a Support Vector Classifier Model Without Tuning

® W] svm_breast_cancer 1m

- 2go Before trying hypertuning, we shall see what happens with all the defaults for a Support Vector Classifier (SVC) model.

M svm_higgs_sasviya. last mo.
For details about using the SVC class of the sasviya package, see the SVC documentation.
[ ]: model = svC() Brd s FNE
model. fit(X_train, y_train)
Simple 0 [ 1 & Workbench Python | Idle Mode: Command @ Ln1,Col1 svm_breast_cancer_sasviya.ipynb 0 Q )

Figure 10: Shows python example running python on python IDE or Python Notebook.

&« 2 workspace D Q@ o:
EXPLORER -« = svm_breast_cancer_sasviya.ipynb M X &t
“ OPEN EDITORS ser with Grid Search > m+ Data Preparation > m# Importing the data > # df_feat = pd.DataFrame(dataset['data'], columns = dataset['feature_names'])
’-—[:] X _ svm_breast_cancer_sasviya.ipynb sas-viya-work.. M+ Code -+ Markdown | [® RunAll ‘D Restart == Clear All Outputs | [ Variables Outling - £ Python 3.11.1
~ WORKSPACE mean  mean mean  mean mean mean mean ey mean T worst v
& sas-viya-workbench-examples D e R area h ity “ointe  Symmetry dimactal - radius 1o
w python 0 1799 10.38 122.80 10010 0.11840 0.27760 0.3001  0.14710 0.2419 o0.07871 . 25.38
% 5 ‘f:::-;:::‘-:::’l';‘: ;::;‘;’ 12087 177 13290 13260 008474 007864 00869 007017 01312 005667 .. 2499
= - - 2 1968 21.25 130,00 12030 0.10860 0.15980 01974 0212790 0.2069 005999 . 23.57 i
ERiserhoosh ek e stva vty 3 142 2038 7758 3864 0.14250 0.28390 02414 010520 02507 000744 .. 1481 I
= JEHEEEE AL S 7 4 2028 138 13870 12070 010030 013280 01980 010430 01809 005883 .. 2254
= gradientbeosting_red_wine_sasviya.ipynb
2 = logistic_heart_sasviya.ipynb S rows x 30 columns
— pca_iris_sasviya.ipynb
pca_mushroom_sasviya.ipynb
regression_subscription_length_sasviya.ipynb . Creating training and test data
~ svm_bonus_sasviya.ipynb
= svm_breast_cancer_sasviya.ipynb M We split the original data by putting 70% into the training set and 30% into the test set. This split could be considered a
svm_higgs_sasviya.ipynb hyperparameter, since it impacts the data being used for training and testing, but we will not be including it our examination.
> m sas
4 _gitignore

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(df_feat, np.ravelidf_target),

R LICENSE test_size = 0.30, random_state = 181)
=i README.md

.gitproperties

4] Python
#i README.md
B sashtml.htm PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS (@)  JUPYTER ((Jupyter 8 - o~ x
B sashtmi1.htm T ) - P Bt =y - 5 - T
21:85:88.414 [info] Process Execution: /bin/python3.11 -m ipykernel_launcher —f=/home/~/.local/share/jupyter/runtime/
B sashtmi2.ntm kernel-v324abbadadd45b9d8a64b5f1493f0c8aB82423dal. json
B sashtmi3.htm = ewd: //workspaces/workspace/~viya-workbench-examples/python
B sashtmi4.htm 21:05:09.098 [info] Kernel successfully started

21:05:989.104 [info] Process Execution: /bin/python3.11 /home/~/,local/share/code-server/extensions/ms-toolsai,

> OUTLINE jupyter-2024.8.1-universal/pythonFiles/printJupyterDataDir. py

> TIMELINE

Spaces: 4 Cell70f 17 Layout:U.S. [

Figure 11: Shows python example running from Visual Studio Code Editor

Note: User has a choice of using Python kernel and bring any python package. We are using Python 3.11.11. User
can use a traditional python env and also has all the options to leverage SAS Viya CAS based procs for MPP based
processing.



CONCLUSION

SAS Viya Workbench represents the next frontier in IT and analytics, offering unparalleled flexibility and
performance. By fostering a hybrid approach that unites SAS and open-source programming, it
empowers organizations to harness the full potential of their data and drive innovation at scale. As the
roadmap unfolds, the possibilities for further integration and expansion promise to revolutionize the

analytics landscape.

RECOMMENDED READING

e SAS Viya Workbench User Guide:
https://go.documentation.sas.com/doc/en/workbenchcdc/v_001/workbenchwlcm/home.htm

e SAS Viya Quick Start GitHub Repository:

https://github.com/sassoftware/sas-viya-quick-start

CONTACT INFORMATION

Your comments and questions are valued and encouraged. Contact the authors at:
Samiul Haque Pritesh Desai
SAS Institute SAS Institute

Samiul.Haque@sas.com Pritesh.Desai@sas.com
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