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SAS Studio

Who:

Data engineers/ETL developers
Analysts

Business Intelligence Analysts
Customer Intelligence Analysts
Data scientists

Modes of work:

 Nod code
* L ow code
« Own code
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Some benefits of No code/Low code approach:

- Fast build - save time to insights (time is money)
- Easy to use - tasks and flow steps
- Standardization — mostly autogenerated code
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SAS Viya
SAS Platform

SAS Viya | |
e an open, cloud-enabled, analytic run-time

environment

SAS Cloud Analytic Services

iNn-memory fast data of
engine pDrocessing any size
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SAS vs CAS?

You can change your
existing SAS 9 programs so
that they can run in CAS
and not in SAS.

* Youcanrunyourexisting
SAS 9 programs on SAS Viya
platform without changes!

* Youwon'tloseanything,
butyouwon't win either!

You take advantage of
multi-threading and parallel
processing => You can win a
lot!
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Session versus Global

visible to the CAS session visible across CAS
where it was created Sessions

deleted upon not deleted upon
termination of CAS termination of CAS

Gsas
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Session versus Global

Global-Scope

Promote=YES - promoted

table

default Promote=NO

visible only to the CAS

. . visible across CAS sessions
session where it was created

visible only to the user who
created the table

visible to any user who can
access the global-scope caslib

dropped from memory upon
termination of CAS

not dropped from memory upon
termination of CAS

Gsas
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SAS Studio - flows
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Create a fl

ow

SAS® Studio - Develop Code and Flows

New Options View [3 Open
SAS program

Python program

b
(Few ]

Query

Shared
Custom step
Quick import it and Output)
Job 4
Task

[
More file types >

“f8 Develop
¥ L} Python Program
[# SAS Program
“C8 Transform Data
B2 Branch Rows
&8 Calculate Columns
Y Filter Rows
=+ Insert Rows
[B Manage Columns
Iy Mask Data
® Query
l0o Rank Data
T= Remove Duplicates
#2 Select Random Sample
1T Sort
88 Split Columns
€ Stack Columns
I#+ Transpose Data
£ Union Rows
“f8 |ntegrate
1 Execute Decisions
I Implement SCD
2, Load Table
Y Merge Table
“P8 Statistical Process Control

X Analysis of Means

= Save All

¢«
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[ StartPage x +

GET STARTED
[# Program in SAS
[ P Build a flow ]

¥ Import data

@ Query data

@ Explore new features in SAS Studic

LEARN

Learn SAS Studio - videos, tutorials, and training

Learn SAS programming

STAY CONNECTED

Join the community

Request a feature

RECENTS

o Flow-Demo.flw

/Users/norpro/My Folder

EX Program 7 CAS Action.sas

{Users/morpro/My Folder/CAS Actions

DISTINCTCARS
i CASUSER

ORIGINBYMAKE
4 CASUSER

CARS
4 CASUSER

E Program S CAS Action.sas
/Users/norpro/My Folder/CAS Actions

CARS_FREQ
E? CASUSER

E Program 6 CAS Action.sas
fUsers/norpro/My Folder/CAS Actions

E Program 4 CAS Action.sas
fUsers/norpro/My Folder/CAS Actions

E Program 3 CAS Action.sas
/Users/norpro/My Folder/CAS Actions

E Program 2 CAS Action.sas
/Users/norpro/My Folder/CAS Actions

EX Program 1 CAS Action.sas

{Users/morpro/My Folder/CAS Actions

@ [E sas

Feb 28,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Feb 22,

Studio compute conte

2024, 4:22:36 PM
2024, 3:50:24 PM
2024, 3:40:40 PM
2024, 3:38:12 PM
2024, 2:31:59 PM
2024, 3:38:56 PM
2024, 3:35:40 PM
2024, 3:18:49 PM
2024, 3:17:15 PM
2024, 3:16:29 PM
2024, 2:37:25 PM

2024, 1:59:58 PM
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Create flow from a SAS program

If a flow is available,addthe || Create flow from a
SAS program here SAS program

MNew Options View [3 Open @& Save All © [E SAS Swdic compute context

= Steps 24 [6 Start Page [# SAS Program.sas x Z Flow-Demo.flw + /

- 0 : 2 Run & ® | [ Copyto My Snippets + CodetoFlow + | <) £ | ¥ Debug

- S
D Type tofilter list Fode Log Schedule as a job
® SASSt=ps ! Shere 1 @ data earthquakes; |® Errors {0]”& Warnings{0]| (i) Notes (0) Create flow from program
2 set sashelp.quakes;
5 _ 3 length Depth_Cat $12; Add to My Favorites
: <8 Data (Input and Output) 4 Magnitude=round(Magnitude,.1);
& Export 5 if Depth<7@ then Depth_Cat="5hallow"; Open in a browser tab >
3 B File 6 else if Depth<388 then Depth_Cat="Intermediate”;
7 else if Depth<=788 then Depth_Cat="Deep"”; There are no messages E-Mail
M Import a run; e ars essages.
= = Table E Frint
+£8 Develop .la = proc freq data:ear{*thqu:akes nlem?ls; Download 5
11 tables Depth_Cat 'Type'n /nocum;
v " Python Program 12 run; . Tab layout N
[#] SAS Program ii
48 Transform Data Refresh

EE Branch Rows

&5 Calculate Columns
% Filter Rows

53 Insert Rows

[& Manage Cclumns
I Mask Data

@ Query

Iln Rank Data

T= Remove Duplicates
32 Select Random Sample
17 Sort

g Split Columns

B Stack Columns

I'$+ Transpose Data
£ Union Rows
48 |ntegrate
1i Execute Decisions
. Implement SCD
i Load Table
Y Merge Table
4 8 Statistical Process Control
X Analysis of Means
Control Charts
I Pareto Analysis
4 M8 Visualize Data
Bar Chart
Bar-Line Chart
Box Plot
Bubble Map
Bubhble Plot
Choropleth Map
Heat Map
lih Histogram

L=

fil e @l =

8
“Oa
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Flow file name Flow tab

Flow steps section

SAS® Studio - Develop Code and Flows

MNew Opjfons View [3 Open @& Save All

\ « [6 Start Page “F *Flow-Demoflw x 4+
o : B Run N U = G o) Add = F =

> g i} A v View ¥

R Type to filter list Flow Generated Code Submitted Code and Results

» El
64. E _— éﬁ R Submission Order \
7 (] (+]

e — El N
4 M8 Data (Input and Output) Credit_Discov Import Calculate Branch Rows o Manage
o)l — L&l
(/]

w
I
n
w
a

o
(5]
w
=
o

5
i
o

& Export ery Columns SAS Program Columns > > @9 a 5F > - Yog cl.ar. specify the g)fde" in which = ‘
= ) swimlanes are run.
G B File Query Mask Data CreditPrepp Partitioning.ctk CREDITPARTI Bar Chart
- M Import © Enable submission order {0
= Table 9 = =
Manage == +
AfM@ Davelop
- f8 Develop Columns 2
PYy y .
lg :}:t::" Program A Training_ Model [l Order Swimlane Name
AS Program
4 M8 Transform Data @ . @ O 1 DataPrepp
EE Branch Rows (/] (/] U 2 Training_M:
Ning_M
& Calculate Columns CREDITPARTI Gradlert RESULTS Aszsess.ctik
" Filter Rows © Boosting et u J Scoring
o
52 Insert Rows # Scoring PFGVleW tab
[2 Manage Columns .
ey —_—
81 Mask Dato Ev . 2 section

@ Query CREDITPARTI Filter Rows
[ Rank Data ©

T= Remove Duplicates

s,

%2 Select Random Sample

N

1T Sort
B8 Split Columns ® Query -
B Stack Columns

Options MNode Motes
I+ Transpose Data o Node Jote:

2 Union Rows Columns

‘02 Integrate + Calculated Column
ﬁ Execute Decisions | Columns | Groups Filter Groups
2, Implement SCD £ Filter
i Load Table
Y Merge Table

4 M8 Statistical Process Control

Select Join Filter S

[&]
B

Ourtput Options

t1 (Manage Columns)

Table Source Name Label Type Length Format Informat

t2 (Manage Columns 2)

i Calculated RevenuePercent RevenuePercent & Character
4 M Calculated Columns

X Analysis of Means
Control Charts
i Pareto Analysis
4 M8 Visualize Data
lul Bar Chart
lizi Bar-Line Chart
ii Box Plot
[ Bubble Map
|®* Bubble Plot
[ Choropleth Map

%8 Heat Map

k lah. Histogram /
Lot 1 ime ot

=y

&5 RevenuePercent t1 accted accted accted & Character $1. $1.

L
(5]

t1 address address address & Character $33. $33.

[ss]

t1 age age age E Mumeric BEST.

t1 AGE_RNG AGE_RMNG AGE_RNG & Character

=

7. 550

t1 atmuser atmuser atrmuser & Character 1 $1. $1.
t1 behave_scr behave_scr behave_scr @ Numeric 8 BEST.

t1 CARD_TYPE CARD_TYPE CARD_TYPE & Character 4 4. 34,

O ooogdoobooogoao
e & 8B &8 S
& (B (& B B & & & &

t1 City City City & Character 13 $13. $13.

)
&
@
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Flows too

Run entire flow

Lbar

Run a single
selected node

Copyright © SAS Institute Inc. All rig

Run nodes downstream
including the selected node

Code andNH Submit flow in
the background

Run nodes upstream, not

J

including the selected node

R

Credn_Discow

ery

hts reserved.

credit]

Expand or collapse

ports on all steps

Reorder nodes
and swimlanes

—

Ao v View ¥ s |™]
Branch Rows

Calculate Columns

Execute Decisions

Export Arrange nodes

File

Show or hide
Filter Rows overview map

Immplement SC

Immport

Insert Rows

Loac Table
Manage Columns
Merge Table

Python Program

Union Rows
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5A5® Swudio - Develop Code and Flows Q £ ? |:

Mew Options View [ Open =] Save All SChed u [e the contex

« - _ .
5 P Flow-Demao flw
B Steps [¢ StartPage (¥ Flow-Demoflw x + 'l:lOW as a JOb
[* - %] : I Run - = + = O D) Add - View ==l L= Mar 4, 2024, 7:38:23 PM  }
- —
£ Type tofilter list Flow  Generated Code  Submitted Code and Results Schedule as a job
B Add to v vorites
SAS Steps ! Shared = DataPrepp Add to My Favorite
o Open in a browser tab >
Fe) : 2 Bl=]
¥ 4 M8 Data (Input and Output) —_— \I  — g —_— B
| p ] Si ES I% Download log or |
e Export & ] o Print >
5 ) Credit_Discov Import Calculate Branch Rows o I*u‘lanage [
! B File ery Columns SAS Program Columns c‘:) Iﬁl > Wi > — resu tS Download >
3 Import 7
5 = Tabl Ouery Mask Data CreditPrepp Partitioning.ctk CREDITPARTI Flow tab layout >
= e =
48 Develop Preview tab layout >
L "t Python Program l'u‘lanage .
c <5 Refresh
[# SAS Program clumns
4 '8 Transform Data 2 Training_Model

B Branch Rows
&5 Caleulate Columns ’ @ @

Y Filter Rows CREDITPARTI Gradiont RESULTS Assess.ctk AdJUSt [ayOUtS of

57 Insert Rows o Boosting.ctk F[ t b d
[ Manage Celumns 2 Scoring Sy LD €l /Or
Ig Mask Data PI’@VI@W tab
= © B O

(/] o
lto Rank Data CREDITPARTI Filter Rows Scoring.ctk
T= Remove Duplicates O

3 Select Random Sample
1T Sort

B8 Split Columns

= Reniatrera mnareal

191 Mazk Data 5
B Stack Columns
[¥ Transpose Data Data Obfuscation Options Output Node MNotes
2 Union Rows ?Llf"f_lﬁ"
48 |ntegrate Obfuscation method:

1L Execute Decisions © Masking (QKB locale is required.)

b mpement 50 O Hashing Additional actions, View tabs
3 Load Table () Substitution the avaltablllty
Y Merge Table .
4 [l Statiaticgal Process Control Data masking definition: * VarleS by ﬂOde

Mask All Characters v | Al

X Analysis of Means
Control Charts
Ili Pareto Analysis

Eh
+

Mask column:™®

48 Visualize Data & City
hl Bar Chart
ifi Bar-Line Chart v Output Options
| Box Plot
(3 Bubble M By default, the masked column replaces the input column. If a new column is created, the default name for the masked column is in the format ColumnMName_Masked.
*s Bubble Map
|#* Bubble Plot Column options:
(& Choropleth Map 0 Replace existing column

ol —
0 Heat Map () Create new column

i Histogram
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SAS steps to put in a flow - just drag steps into
the flow tab section

Steps
[* v

%)

£ Type to filter list

SASSteps 1 Shared

“f8 Data (Input and Output)

<
=
k>

Export
File
Import
Table

“f8 Develop

Py
L3

E2

Python Program
SAS Program

48 Transform Data

v

Branch Rows
Calculate Columns
Filter Rows

Insert Rows
Manage Columns
Mask Data

Query

Rank Data

Remove Duplicates
Select Random Sample
Sort

Split Columns
Stack Columns
Transpose Data

Union Rows

“f8 |ntegrate

1
|2

2

Y
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Execute Decisions
Implement SCD
Load Table

Merge Table

48 Statistical Process Control

X Analysis of Means
Control Charts
i Pareto Analysis

48 Visualize Data

Bar Chart
Bar-Line Chart
Box Plot

Bubble Map
Bubble Plot
Choropleth Map

=

il ool =

“O=

Heat Map

. Histogram
Line Chart
Pie Chart
Scatter Map
Scatter Plot

ERNEEE- N Py

Series Plot

& Text Map

“F8 Machine Learning

& Moving Window Principal Component Analysis

“[8 Statistics
[E Coin Toss Simulation
[ Combinations
| Correlation Analysis
Dice Roll Simulation
M Distribution Analysis
One-Way Frequencies
B2, Permutations
[J Poker Hand Probability
(8] Same Birthday Probability
Summary Statistics
|2t Tests
EX Table Analysis
“f8 Data Quality
B8 Clean Data
[Z) Match Codes
& Parse Data
“f8 Enrichment
@8 Geocode Data
[¥ Verify & Geocode Addresses - Logate
[¥ Verify Email Addresses - Logate
[¥ Verify Phone Numbers - Logate
“f8 Examine Data
[@ Characterize Data
T Describe Missing Data
B List Data
® List Table Attributes
“f8 Manage Models
2 Register Python Model
1% Register SAS Model
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SAS Snippets to put in a flow - just right click
and add

Snippets “£8 Data Quality > 8 ML “f8 Machine Learning
- T 55 Apply Schemes > 8 Macro £} Compare Several ML Algorithms
£ Type tofilter list [ Calculate Matchcodes “E2 Viya Foundation 5 Compare Two ML Algorithms
B} Case Data “f8 Cloud Analytic Services 5 Generalized Linear Models
SAS Snippets i My Snippets 3 Cluster (Entity Resolution) - Proc DQMATCH 5 Create CAS Connection 5 Load Data
B} Extract Data B} Delete caslib B} Prepare and Explore Data
“f8 Standard 5 Guess Locale £} Delete Table or File from caslib B} Supervised Learning
48 Catalogs 5 Identify Gender [} Disconnect CAS Session 5} Unsupervised Learning
3 Edita SOURCE Entry B Match Action Clustering £} Generate SAS librefs for caslibs
B} List Catalog Entries 5} OPTNET Clustering [} List CAS Session Options
B} List Catalogs B} Parse Data [} List CAS Sessions for SAS Client
B} Print GRSEG Entry 55 Perform Identification Analysis B} List CAS Sessions for User ID
48 Data 5 RTENG Clustering B} Load Data to caslib
5 DS2 Code 55 Run Data Profiling - Proc DATAMETRICS 5} New CAS Session
£} DS2 Package s Standardize Data E5 New caslib for Path
B} DS2 Thread 5 Survivorship 3 Reconnect CAS Session
[} Generate CSV File “F8 Descriptive B} Save Table to caslib
[} Generate PowerPoint Slide 5 Custom ODS Output B} Terminate CAS Session
[} Generate XML File F} PROC SQL “f8 |mage Processing
E} Import CSVFile “F8 Graph [} Convert Color
B} Import XLSX File % Bar Panel B} Display Image
£} Simulate Linear Regression Data 5 Box Panel 5} Load Images
B} Simulate One-Way ANOVA Data F} Cornparative Scatter Plot B} Mutate Images
5 Dot Plot [} Rescale Images
F} Fit Plot [} Resize Images
F} HBar Plot B} Save Images
5 HighLow Plot
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E‘;
E‘;
E‘;

Histogram Plot
Scatter Plot Matrix
VBox Plot
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Task to put in a flow - fill in information before
adding tasks to a flow

LA

L Type to filter list

SAS Tasks My Tasks
“[8 Standard “[8 Statistical Process Control “[8 Forecasting “8 Prepare and Explore Data

“f8 Econometrics X Analysis of Means > 8 Time Series Mining F Binning
Az Aggregate Loss Models A\ Capability Analysis > 8 Time Series Modeling Ex Imputation
A Causal Models Control Charts “E8 Machine Learning H Partitioning
% Cross-sectional Data Models l Pareto Analysis “[8 Autornated Machine Learning %2 Sampling
|Z Multivariate Time Series Analysis 4fB Siotistics s Automated Feature Engineering P Summary
[ Panel Data Models > 8 Cluster Analysis “f8 Computer Vision B Transform Data
I Severity Models > 8 Combinatorics and Probability CN Load Images W' Variable Selection
& Spatial Regression Models > 8 Descriptive “f8 Semi-supervised Learning 48 Siatistics
[~ Univariate Time Series Analysis > B8 High-Performance Statistics % Semi-supervised Learing % Clustering

“f8 Forecasting >L8 |inear Models > 8 Supervised Learning % Decision Tree
Modeling and Forecasting > £8 Multivariate Analysis > 8 Unsupervised Learning kY Generalized Linear Models
2] Time Series Data Preparation > 8 Power and Sample Size “[8 Optimization and Network Analysis [# Linear Regression
£® Time Series Exploration > 8 Survival Analysis < Biconnected Components lif Logistic Regression

“f8 Optimization and Network Analysis > (8 Visualize Data # Centrality Metrics |# Partial Least Squares Regression
< Biconnected Components “ 8 Viya Foundation ¢ Community Detection E Principal Component Analysis
“$ Connected Components “f8 Cloud Analytic Services P Connected Components [ Quantile Regression
i7: Cycle Detection [# CAS Operations #% Core Decomposition 48 Text Analytics
3 Linear Assignment % Connectto CAS 1 Cycle Detection Il Boolean Rules
a2 Maximal Cliques “[8 Econometrics % Linear Assignment ¥’ Segmentation
® Minimum Cost Network Flow A2 Aggregate Loss Models 3% Maximal Cliques §7? Text Parsing and Topic Discovery
<* Minimum Cut % Cross-sectional Data Models ® Minimum Cost Network Flow |£ Text Scoring
<o Minimum Spanning Tree ws Hidden Markov Models <* Minimum Cut €2 Text Summarization
4% Shortest Paths % Panel Data Models <o Minimum Spanning Tree
Transitive Closure I Severity Models A Reach Network
“4 Traveling Salesman Problem lié Spatial Regression Models 4 Shortest Paths

“8 Prepare Data “[8 Evaluate and Implement Models 5% Summary Statistics

> 8 Examine Data iR Assess Transitive Closure
> 8 Transform Data & Register w4 Traveling Salesman Problem

B Scoring §Sas
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The demo-data

A data set from a credit company, where over 40% of customer
accounts can be written off.

e |f the company does nothing, they could lose over $240 million.

 The dataset consists of 44 columns and 10,000 rows.

Osas
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