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The information in this document is confidential information of Cloud Software Group, Inc. and/or its affiliates. Use, duplication, transmission,
or republication for any purpose without the prior written consent of Cloud Software Group, Inc. is expressly prohibited.

This document (including, without limitation, any product roadmap or statement of direction data) illustrates the planned testing, release and 
availability dates for Cloud Software Group, Inc. products and services. This document is provided for informational purposes only and its contents
are subject to change without notice. Cloud Software Group, Inc. makes no warranties, express or implied, in or relating to this document or any 
information in it, including, without limitation, that this document, or any information in it, is error-free or meets any conditions of merchantability
or fitness for a particular purpose.

The material provided is for informational purposes only, and should not be relied on in making a purchasing decision. The information is not a 
commitment, promise or legal obligation to deliver any material, code, or functionality. The development, release, and timing of any features 
or functionality described for our products remains at our sole discretion.

During the course of this presentation, Cloud Software Group, Inc. or its representatives may make forward-looking statements regarding future 
events Cloud Software Group, Inc.’s future results or our future financial performance. These statements are based on management’s current 
expectations. Although we believe that the expectations reflected in the forward-looking statements contained in this presentation are reasonable, 
these expectations or any such forward-looking statements could prove to be incorrect and actual results or financial performance could differ 
materially from those stated herein. Cloud Software Group, Inc. does not undertake to update any forward-looking statement that may be made
from time to time or on its behalf.
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Agenda

• Machine Learning Functions
Predictive analytics: train and use machine learning models

Inside the core of the reporting engine: TABLE / COMPUTE

Model-predictions generated inside your reports 

Explainability: clarify predictions + prescriptive analytics

• Instant Insights 
Shows insights (visualizations) into the data with just one click on a button

• Natural Language Query 
Allows you to query the data by asking English-language questions 

• Installation
Access DSML functionality: install binaries and inform profiles

Data Science and 
Machine Learning
(DSML-package)

in WebFOCUS
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Machine Learning Functions

Train and use Machine Learning Models in WebFOCUS

Classification
Regression

Anomaly Detection
Clustering

Time-Series Forecasting



© Copyright 2024 Cloud Software Group, Inc.

Time-Series Forecasting

Example: 
. Datetime column with transaction timestamps 
. Column with ‘units sold’ of some product per transaction

Question:
. Can you forecast to number of units sold per month in the future? 
. Univariate time-series forecasting
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We have to be a more precise:
. Time-series: observations made at regular time intervals, but the transaction times usually are not at regular intervals
. Forecasting methods need time-series . . .

The way to solve this:

1.  Create a time-series:                                         (SUM)            (MONTH)
. Convert data to regular time-intervals with aggregation + resampling: ‘monthly total number of units sold’.

2.  Investigate the time-series for patterns:
. Holt-Winters, Facebook-Prophet, SARIMA, Neural Network

3. Exploit the detected patterns to create forecasts:
. Under the assumption that the detected patterns remain valid, forecasts can be made.

In WebFOCUS ML Functions: 
FORECAST_HW, FORECAST_PROPHET, FORECAST_SARIMA, FORECAST_DNN
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aggregation + resampling: patterns

forecast 



© Copyright 2024 Cloud Software Group, Inc.

Supervised Machine Learning for tabular data
Binary Classification, Multiclass Classification, Regression

. Understand the values in one chosen column (target y) 

  in terms of the values in some or all of other columns (predictors X)

. That is: find a function F for which y ≅ F(X)

. F is called a model, it can be applied to new data X_new for making ‘predictions’: y_pred = F(X_new)

. F can be a ‘calculus’ type of function, or a decision tree, or a collection of decision trees, or a neural network

. Various algorithms to find F (Logistic Regression, Random Forest, XGBoost, etc)

. Finding F is called ‘training the model’, and (X,y) is called the training-data
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            Regression                      Binary Classification                    Multiclass Classification
       continuous target values                               binary target values                    discrete set of (unordered) target labels  
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Explore Data Science Demo Tutorial for various examples of regression and classification models.
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Employee Attrition

0. Start a Data Flow 

A Binary Classification Example: Employee Attrition Prediction

. training 

. inference

. explainability
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Employee Attrition Data: demographic + job related + attrition flag
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Employee Attrition

0. Start a Data Flow 

Employee Attrition      1. Create a Data Flow for training a Binary Classification model 
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Employee Attrition

2. Specify the problem

. Choose the target

. Choose the predictors

. Click ‘Train’
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What is happening during the training ? 
Find y ≅ F(X) from the training data (X, y)

> Our models are complete pipelines
. containing preprocessing + machine learning steps
. . preprocessing: encoding of non-numeric columns, incl. dates
. . preprocessing: imputation of missing values
. . machine learning: models of 5 different types (algorithms) are trained

> Statistical responsibility
. detect relevant patterns but not accidental patterns 
. balancing act controlled using regularization techniques involving hyperparameters
. automated hyperparameter-optimization through various strategies (grid-search)
. model-evaluation
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Employee Attrition          3. Evaluate the trained models 
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Employee Attrition          3*. Evaluate the trained models on specialist level

FEATURE IMPORTANCES ROC AND PRECISION-RECALL CURVES

LEARNING CURVE

DECISION-THRESHOLD OPTIMIZATION
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Employee Attrition                         4. Save the best model 
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Employee Attrition   Inference, i.e. use the saved model to make predictions for NEW data
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Employee Attrition   5. Create a Data Flow for running a saved Binary Classification model 
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Employee Attrition   6. Inference
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Explainability at inference-time 

Machine Learning models are increasingly being used for making decisions that directly affect humans

This raises questions of trust and accountability.

Provide supporting information about individual model outcomes:
Why does the model assess a loan-applicant’s risk-of-default as high?

Explainability methods (SHAP, XWIN) provide such information in terms of the model’s input-data

Offers ‘intervention prescriptions’: 
. what to do to receive a more favorable model-outcome? (What can we do to have a loan application accepted)
. what to do to avoid some unwanted actual outcome? (What can we do to keep the employee)
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Employee Attrition   7a. Explainability: the most influential factors   
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Employee Attrition   7b. Explainability: modify influential factors   
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Ranking of FIFA-players
 (Regression Model)
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Ranking of FIFA-players (Regression)
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Neural network prediction for C. Ronaldo (a forward)
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Neural network prediction for G. Buffon (a goalkeeper)
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Instant Insights
. With a click on a button, you initiate the execution of a suite of 

statistical and machine learning algorithms, exploring the data.

. Running time from, roughly, 30 seconds to a few minutes.                   

. Interesting results are presented as visualizations.

. Individual visualizations can be moved to the canvas in Designer. 

1975 instant photography



© Copyright 2025 Cloud Software Group, Inc.

Instant Insights
. With a click on a button, you initiate the execution of a suite of 

statistical and machine learning algorithms, exploring the data.

. Running time from, roughly, 30 seconds to a few minutes.                   

. Interesting results are presented as visualizations.

. Individual visualizations can be moved to the canvas in Designer. 

1975 instant photography



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2024 Cloud Software Group, Inc.



© Copyright 2025 Cloud Software Group, Inc.

Natural Language Query
Ask questions about the data in English

Language model translates English question to SQL SELECT query

SQL SELECT query translated to FOCUS TABLE request

FOCUS TABLE request executed: table output or graph output
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Base models 

Phi-3 / Phi-4 Small Language Models (SLM) family from Microsoft

Capable small models, trained on high-quality text corpus

. Ideal for local inference

. Ideal for specializing on certain tasks through fine-tuning

WebFOCUS 9.3.6 and earlier

Phi-3 model fine-tuned for English-to-SQL translation, released by Microsoft (3.8 B)

Prompt-engineering, quantization  by ibi

WebFOCUS 9.3.7

Phi-4 model fine-tuned and quantized by ibi (3.8 B)
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DEMO NLQ IN EXPLORE DATA 
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Remarks on installation of the DSML functionality

On the e-delivery site
 https://www.tibco.com/downloads 
 (stay tuned for a dedicated ibi version, coming soon):

. ibi WebFOCUS Analytics 
  packages to download + install 
  (per release, per platform: Windows, Linux) 
. Installation guide

https://www.tibco.com/downloads
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Remarks on installation of the DSML functionality

 pyserv_url =  http://machine_name    

 SET PYTHON_SERVICE_URL = http://machine_name  

http://machine_name/machinelearning/v1/system
http://machine_name/machinelearning/v1/system
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Remarks on installation of the DSML functionality

Why a separate package?

Technically: reporting server makes API calls to 
the DSML-services from within the reporting 
server code.

You are not restricted to run the DSML code on 
the same machine as the reporting server. 
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Thank you for attending…
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AUXILIARY SLIDES 

1. RF_CLASSIFY call in focexec
2. Unsupervised Machine Learning
3. Anomaly Detection
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Parameters and hyperparameters (defaults)

X

y

Random Forest Classification

Training from within TABLE request
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General structure of problems addressable with ML

Unsupervised Machine Learning
Anomaly Detection, Clustering

  

. Find structure in the data without specifying a target column: outliers, clusters

. Model F: outlier_score = F(X) or cluster_number = F(X)
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                     Clustering                                 Anomaly Detection
             groups of similar instances                    minority of outlier instances
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