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My favorite node that no one knows about
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My favorite node that no one knows about
Reporter Node

Generating Reports

• Creates .pdf or .rtf file documented 
entire flow

• Process Flow Diagram

• Shows all settings

• Detailed information for each node
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My favorite node that no one knows about
Create a Scorecard in the Reporter Node

91 + 373 + 400 + 89 =
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Can I do this in SAS® Enterprise Miner™ node?
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Can I do this in Enterprise Miner node
SAS Code Node

• Easy inclusion of your SAS code into EM

• Code divided by type

• TRAINING read input data, build function

• SCORING create new columns

• REPORTING generate output

• Under Utility Tab



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

Can I do this in Enterprise Miner node
SAS Code Node

• Macros generated for all 
metadata

• Input and output tables: train, 
validate, test, score

• Interval, class, target, etc… 
variables

• Input, output, and summary tables

• System environment
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Can I do this in Enterprise Miner node
SAS Code Node - Using a column to define your Training, Validation 

and Test Datasets

data &EM_EXPORT_TRAIN &EM_EXPORT_VALIDATE

&EM_EXPORT_TEST;

set &EM_IMPORT_DATA;

if partition_key=1 then output &EM_EXPORT_TRAIN;

else if partition_key=2 then output &EM_EXPORT_VALIDATE;

else if partition_key=3 then output &EM_EXPORT_TEST;

run;
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Can I do this in Enterprise Miner node
Develop generic SAS Code to use in SAS Code node

PROC REG DATA=&EM_IMPORT_DATA;

MODEL %EM_INTERVAL_TARGET=%EM_INTERVAL_INPUT /VIF COLLIN 
COLLINOINT INFLUENCE;

RUN; 

PROC LOGISTIC DATA=&EM_IMPORT_DATA;

CLASS %EM_NOMINAL_INPUT;

MODEL %EM_BINARY_TARGET=%EM_INTERVAL_INPUT
%EM_NOMINAL_INPUT /DETAILS LACKFIT;

RUN; 
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Can I do this in Enterprise Miner node
Add to Score Code

Complete example of score code:

/*--- scoring code ---*/

if value ne . then LogAmt=log(value);

/* nothing else required */
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Can I do this in Enterprise Miner node
Create any SAS Graph you want using %em_report

Look under Help  Node Reference  SAS Code Node for examples
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Can I do this in Enterprise Miner node
Combine SAS Code output with Reporter Node using %em_report

• Graphical output becomes a 
section in the report 
generated in the Reporter 
Node
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Reporter Node & SAS Code Node
Demonstration
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The 2 most versatile nodes
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The 2 most versatile nodes
Start Groups and End Groups

The Power of the Group Processing Facility in SAS® Enterprise Miner™

• Multiple BY group support

• Multiple target variable support

• Multiple samples support (eg: bootstraps)

• Supports most tools in EM

▪ Any tool that produces simple data step scorecode

▪ Including model selection 

▪ Including user written tools

• Generate thousands of models in one job

http://support.sas.com/resources/papers/proceedings10/123-2010.pdf
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The 2 most versatile nodes
Dynamic segmentation modeling
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The 2 most versatile nodes
Dynamic segmentation modeling
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The 2 most versatile nodes
Bagging and Boosting

• Bagging (or bootstrap 
aggregation) take multiple 
samples of size n with 
replacement. Run separate 
models on each sample. Results 
are aggregated to create final 
model

• Boosting - assign each observation 
an equal weight.  Run model, 
apply weights to the observations 
in inverse proportion to the 
accuracy of the classification. 
Repeat x times with new weights.  
Combine predictions from 
models.
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The 2 most versatile nodes
Bagging and Boosting Example

Start Group Settings Gradient Boosting Settings
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The 2 most versatile nodes
Cross Validation

• How to calculate cross validation error 
using the Start and End Groups nodes in 
SAS

• Assessing Models by using k-fold Cross 
Validation in SAS® Enterprise Miner ™

https://communities.sas.com/t5/SAS-Communities-Library/How-to-calculate-cross-validation-error-using-the-Start-and-End/ta-p/307249
https://communities.sas.com/t5/tkb/articleprintpage/tkb-id/library/article-id/1961
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Start and End Node
Demonstration



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

The node that changes everything
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The node that changes everything
Metadata Node

• Use to modify metadata information 
in your process flow diagram. 

• You can modify attributes such as 
variable roles, measurement levels, 
and order. 

• You can also merge predecessor 
variables and modify data role and 
multiple roles in the Metadata node. 

• Under Utility Tab
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The node that changes everything
Use Metadata Node to combine variable selection 

results from multiple nodes

Community Tip

https://communities.sas.com/t5/SAS-Data-Mining-and-Machine/Why-settle-for-only-one-variable-selection-method/m-p/205834/highlight/true#M2777
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The node that changes everything
Use Metadata Node to combine variable 

selection results from multiple nodes
None — The role of input and rejected 
variables is based on the active 
metadata. 
Any — A variable is set to Rejected if it 
is rejected in at least one of the 
incoming metadata sources. 
All — A variable is rejected only if it is 
rejected in all of the incoming 
metadata sources. 
Majority — A variable is rejected if it is 
rejected in the majority of the 
incoming metadata sources. If there is 
a tie, the rejection is based on the 
active metadata source. 
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The node that changes everything
Use Decision Tree Node to see what variables are important in a Neural Network

In the Metadata Node
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The node that changes everything
Use Decision Tree Node to see what variables are important in a Neural Network
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Tip from Community
Always use a Metadata Node

Using a Metadata Node allows you to capture any settings and apply to new 
data or to data in a different diagram.

How

• Use basic settings in Data Source Wizard

• Create a diagram 
• Add your data source

• Add a Metadata Node
- Set up all your roles and levels

- Copy and paste for another dataset

Community Tip

https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-Use-the-Metadata-node-in-your-flow/ta-p/375799
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Node Tips
Modifying Metadata programmatically

This is done by specifying DATA step statements that Enterprise Miner uses to change the metadata exported by the node. 
The macro variable, &EM_ FILE _CDELTA_TRAIN, resolves to the filename containing the code. For example, you might want 
to reject an input variable. 

filename x “&EM_FILE_CDELTA_TRAIN;
data _null_;
file x;
put ‘if upcase(NAME) = “variable-name” then ROLE=”REJECTED”;’;
run;

The code above is writing a SAS DATA step to the file specified by &EM_FILE_CDELTA. You can also use the 
%EM_METACHANGE macro to perform the same action. 

%EM_METACHANGE(name=variable-name, role=REJECTED);

%EM_METACHANGE writes SAS DATA step statements to the same file. You can also modify other attributes such as ROLE, 
LEVEL, ORDER, COMMENT, LOWERLIMIT, UPPERLIMIT, or DELETE. 

Modifying Metadata

http://support.sas.com/documentation/cdl/en/emxndg/67980/HTML/default/viewer.htm#n1v51swx9iam70n1kf75vqjq281y.htm
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The newest node you should know about
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High Performance Nodes
Enterprise Miner

HP BN Classifier 
HP Cluster
HP Data Partition
HP Explore
HP Forest
HP GLM
HP Impute
HP Neural

HP Principal Components
HP Regression
HP SVM
HP Text Miner
HP Transform
HP Tree
HP Variable Selection



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

The newest node you should know about
SAS Open Source Node

• Enables the execution of R 
code within an Enterprise 
Miner flow 
• Facilitates multitasking

in R
• Generates text and 

graphical output from R 
• Integrates both 

supervised and 
unsupervised learning 
tasks 

• Transfers data, metadata, and 
results automatically between 
Enterprise Miner and R

library(rpart)
&EMR_MODEL <- rpart(
&EMR_CLASS_TARGET ~ &EMR_CLASS_INPUT + 

&EMR_NUM_INPUT, 
data=&EMR_IMPORT_DATA,method ="class")

Available in 13.1
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The newest node you should know about
SAS Viya Node

Available in 14.2
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• Enables you to export data as a SAS data set, 
JMP table, Excel spreadsheet, CSV file, or 
tab-delimited file

• The Save Data node can be connected to 
any node in a SAS Enterprise Miner process 
flow diagram that exports training, 
validation, test, score, or transaction data. 

• Under Utility Tab

The newest node you should know about
Save Data Node

Available in 13.1
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• Enables users to register 
segmentation, classification, or 
prediction models to the SAS 
Metadata Server. 

• Models registered in metadata 
can then be accessed by Model 
Manager, Enterprise Miner, Web 
Services, etc…

• Information about inputs, 
outputs, targets and SAS score 
code is registered to metadata. 

The newest node you should know about
Register Model Node

Available in 13.1
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More Tips from the SAS Communities
Data Mining and Machine Learning

SAS Data Mining Community

https://communities.sas.com/t5/SAS-Data-Mining-and-Machine/bd-p/data_mining
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Clone a Process Flow
Did you know?

1. Highlight the process flow you want 
to copy by dragging your mouse 
across the diagram.

2. Right Mouse Click  Copy or 
CTRL+C to copy 

3. Right Mouse Click  Paste or Use 
CTRL+V to paste it where you want 
to e.g. new diagram

Community Tip

https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-4-process-flow-tips/ta-p/375470
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Reuse Metadata Settings from Data Source
Apply to new data

Follow these steps to use the same 
Data Source metadata definition but 
on a different table – particularly 
useful if your data source is large 
with a lot of variables or non-default 
specifications to configure:

1. Drag and drop your Data 
Source into the diagram.

2. Go into the Input Data Source 
node in the diagram.

3. Change "Data Source" to "New 
Table" and specify the 2-level 
name of the table you want to 
use.

Community Tip

https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-4-process-flow-tips/ta-p/375470
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Show all properties for a node
Just double click

• Here’s an easy way to see what properties are available for each of your 
nodes in SAS Enterprise Miner. Just double click a node in the toolbar and 
you’ll see the list.

Community Tip

Double Click on 
Data Partition

https://communities.sas.com/t5/SAS-Communities-Library/SAS-Enterprise-Miner-shortcut-How-to-quickly-see-node-properties/ta-p/375805
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SAS Enterprise Miner Scoring Column Definitions
Same for SAS Rapid Predictive Modeler

Community Tip

https://communities.sas.com/t5/SAS-Communities-Library/Scoring-Series-Part-2-SAS-Enterprise-Miner-Scoring-Output/ta-p/223842
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Wish I had known
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Clear Vision
How to see which model is preforming better?
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Clear Vision
How to see which model is preforming better?

Click on model of 
interest
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Clear Vision
How to see which model is preforming better?

Control - Click on 
additional 
models of 

interest
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Node Icon
How do I find what I’m looking for?

• Node icons under the tabs are 
listed alphabetically

• Right mouse click in diagram to add 
nodes
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HELP, I HAVE MORE THAN 512 LEVELS 
What can I do?
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HELP, I HAVE MORE THAN 512 LEVELS 
What can I do?

%let EM_TRAIN_MAXLEVELS = MYVALUE;
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Add to project start-up code
Useful Options

• options validvarname=any;

• allows the use of column names 
that contain embedded spaces 
and special characters.

• options nofmterr;

• Replaces missing formats with w. 
or $w. default format, issues a 
note, and continues processing



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

Save Diagram as Batch Code
Save entire project

1. Click on last node you want to capture in the code
2. Go to Actions Export Path as SAS Program
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Productivity Tips Create Batch Code for entire Diagram

• Three Easy Steps
1. Create an EM process flow diagram

2. Save as Batch Code

3. Run outside of EM GUI

• Benefits
• Saves the entire diagram as parameterized SAS program

• Can be applied to new data to run any analysis built in EM

• Can be scheduled to run at regular times

• Can be scheduled to run on event triggers

• Creates or Updates an Enterprise Miner Project 

• So you can open the results in the GUI

• Or you can save the results in a package file and send by email

• Or use your own SAS code to process the results

• Anything else you can think of

• All due to the flexibility of the SAS Language

SAS  Batch Code

Actions Export 
Path as SAS Program



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

Wish I had knownTips
Demonstration



Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

Productivity Tip
A reference is now available for diagnosing SAS Enterprise Miner issues

• Usage Note 41211: Techniques for testing, solving, or reporting problems that 
occur when using SAS® Enterprise Miner(tm)

• http://support.sas.com/kb/41/211.html

http://support.sas.com/kb/41/211.html


Copyright  © SAS Inst itute  Inc.  A l l  r ights reserved.

SAS Enterprise Miner
Virtual Lab Time

• Customers can purchase 15 hours of access to SAS 
Enterprise Miner on AWS for $75. They’ll have 
access for 90 days and can use it to: 

• Practice along with their SAS Enterprise Miner e-
Learning

• Prepare for the Predictive Modeling Certification 
exam along with the predictive modeling practice 
exam

• Practice after attending a classroom or Live Web 
SAS Enterprise Miner offering

• Try SAS Enterprise Miner out in the decide phase

Purchase Virtual Lab Time

https://support.sas.com/edu/schedules.html?id=5247&ctry=US
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SAS Online Community
Communities.sas.com/data-mining
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Questions?
Thank you for your time and attention!
Connect with me:
LinkedIn: https://www.linkedin.com/in/melodierush
Twitter: @Melodie_Rush

http://www.sas.com/
https://www.linkedin.com/in/melodierush

