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Notices and disclaimers 
 
© 2026 International Business Machines Corporation. No part of this document may be reproduced or transmitted in 
any form without written permission from IBM. 
 
U.S. Government Users Restricted Rights — use, duplication or disclosure restricted by GSA ADP Schedule Contract 
with IBM. 
 
This document is current as of the initial date of publication and may be changed by IBM at any time. Not all offerings 
are available in every country in which IBM operates. 
 
Information in these presentations (including information relating to products that have not yet been announced by 
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This document is distributed “as is” without any warranty, either express or implied. In no event, shall IBM be 
liable for any damage arising from the use of this information, including but not limited to, loss of data, business 
interruption, loss of profit or loss of opportunity. IBM products and services are warranted per the terms and 
conditions of the agreements under which they are provided. The performance data and client examples cited are 
presented for illustrative purposes only. Actual performance results may vary depending on specific configurations and 
operating conditions. 
 
IBM products are manufactured from new parts or new and used parts.  
In some cases, a product may not be new and may have been previously installed. Regardless, our warranty terms 
apply.” 
 
Any statements regarding IBM's future direction, intent or product plans are subject to change or withdrawal 
without notice. 
 
Performance data contained herein was generally obtained in a controlled, 
isolated environments. Customer examples are presented as illustrations of how those customers have used 
IBM products and the results they may have achieved. Actual performance, cost, savings or other results in other 
operating environments may vary.  
 
References in this document to IBM products, programs, or services does not imply that IBM intends to make such 
products, programs or services available in all countries in which IBM operates or does business.  
 
Workshops, sessions and associated materials may have been prepared by independent session speakers, and do not 
necessarily reflect the views of IBM. All materials and discussions are provided for informational purposes only, and 
are neither intended to, nor shall constitute legal or other guidance or advice to any individual participant or their 
specific situation. 
 
It is the customer’s responsibility to ensure its own compliance with legal requirements and to obtain advice of 
competent legal counsel as to the identification and interpretation of any relevant laws and regulatory requirements 
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1. Overview and Lab objectives 

1.1 Introduction: IBM z17 & multiple model AI at speed and scale 

 
The IBM z17 platform ushers in a new era of enterprise AI, redefining what’s possible for mission-critical 
systems. While it continues supporting predictive AI at scale and speed to provide in-transaction insights, it 
delivers hardware capabilities that are designed to support complex large language models (LLMs) which allow 
to deploy Generative AI use cases securely and in energy efficient way. (see figure below) 
Predictive AI that encompasses machine learning and deep learning models remains essential. Financial 
institutions, for example, continue to rely on predictive AI for use cases such as fraud detection and anti-money 
laundering. These models are not being replaced but are increasingly being combined with encoder-based large 
language models (LLMs) that excel at analysing and extracting insights from structured and unstructured 
content, rather than generating it. When combined with predictive AI, they increase AI robustness for a better 
business outcome and enhance accuracy in scenarios where confidence levels are uncertain—such as in fraud 
detection.  
 
Both worlds of predictive AI and Large Language Model deployments can be combined in a hybrid approach 
called multiple model approach to deliver faster, more accurate results and more insightful predictions than any 
single model can accomplish alone 

 
By “tag-teaming” models based on the confidence and complexity required for each individual case, IBM z17 
helps strike the optimal balance among latency, efficiency, and accuracy. The result is an AI strategy that 
maximizes insights and performance, using the best-fit model for each workload while maintaining enterprise-
grade speed and reliability. 
 
This lab will guide you through the principles and practical implementation of multiple model AI on the IBM z17 
platform, demonstrating how these innovations can dramatically improve prediction accuracy and business 
value. 
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1.2 Intelligent and Automated Underwriting - Medical Insurance 

The lab showcases a use case example related to intelligent and automated underwriting for a medical 
insuracnce. 

Business Scenario: 

Insurance underwriting is a critical process and fundamental mechanism that insurance companies use to 
assess and assess risk of insuring an application, thereby enabling the determination of appropriate 
premiums and appropriate policy terms..  

• Underwriters need to analyse factors included in structured health data  like labs, vitals, age, BMI, 
financial history and unstructured clinical notes. 

Manual review is slow and inconsistent, which can cause variable risk assessment,sub-optimal pricing, 
and long processing times 

Multi-model Solution on z17: 

• To avoid the manual processing of unstructured data, an LLM model i.e. ClinicalBERT reads the 
applicant’s clinical note to extract features such as smoking status, alcohol consumption , 
and medication/disease categories. 

• A Random Forest model combines these extracted features with structured labs/ vitals to produce 
calibrated approval probabilities and a final decision. 

The AI driven insights  are provided along with the original inputs, so that underwriters can understand 
what drove the result. 

Products leveraged: 
 
• AI Toolkit for IBM Z and LinuxONE 

  AI Models:  
 
• Hugging face framework – Clinical_BERT LLM (trained off-platform and imported to IBM Z)  

• Random Forest 

 

1.3 AI Toolkit for IBM Z and LinuxONE 

AI Toolkit for IBM Z® and LinuxONE is a bundle of popular open-source AI frameworks and libraries that are 
optimized to leverage Telum on-chip AI accelerator and highly efficient for faster inference and scoring of AI 
models. Accelerate AI adoption using certified containers, integrated accelerators, and dedicated expert 
support. These frameworks use on-chip AI acceleration in z16®, LinuxONE 4, z17® and LinuxONE 5. 
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The AI Toolkit provides IBM Elite Support (within IBM Selected Support). In addition, IBM Secure Engineering 
process is leveraged to scan and vet the open-source AI serving frameworks and IBM-certified containers for 
security vulnerabilities and validate compliance with industry regulations. 

 

 

 
As part of this lab, we will perform the following steps: 

 
1. We will run a pre-built hugging face container. 
2. We will explore the content of a notebook that implements and deploys an encoder LLM BERT based model 

that is designed to extract key insights from the unstructured data. 
3. We will explore the content of a notebook that builds and trains a Random Forest based model, which is 

intended to provide the final predictions using the combined data. 
4. We will run the step-by-step guided inferencing notebook using PyTorch from AI toolkit for IBM Z. 

 

2. Let’s connect to the system and IBM Z lab environment 

2.1 Open Windows Powershell and access the IBM Z environment 

NOTE: To Copy and Paste text from Lab desktop into Bastion Server desktop, use the ‘send text’ feature 
listed on the top of screen.  
 

 
 
 
1. Click on Any connect VPN on desktop, connect to below address and enter your provided VPN credentials. 
 
asa003b.centers.ihost.com 
 

Khadija Souissi
Do you mean deploy?

Vineet Dumir
it is run

Khadija Souissi
Are we including model saving/ deployment in those steps?

Vineet Dumir
no, we will be using pre-trained/saved models for inferencing

Khadija Souissi
what about MAC/ Linux users?

Khadija Souissi
We need to provide the information how participants can install CISCO VPN client (for Windows, Mac, and Linux users) 
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2. Click Windows start button in lower lefthand corner of your virtual desktop and select Windows Powershell 

from the quick menu. You will be typing all subsequent commands from the Windows Powershell 
command line. 
 

  

 

3. Use your IBM Z Container Extensions (zCX) login credentials that have been assigned to you. Enter the zCX 
UserID given to you as part of the following ssh command. Replace <zcxwsnn> with the UserID provided to 
you (e.g. zcxws01)  
ssh <zcxwsnn>@129.40.117.162 -p 8022  
 
 
When prompted for the password, enter the zCX password provided to you. You are now logged in. 
 

Khadija Souissi
we need similar description for Mac and Linux users
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2.2 Setup Hugging Face container in zCX 

A Jupyter Notebook is an open-source web application that allows you to create and share documents 
containing live code, equations, visualizations, and narrative text. It supports multiple programming languages, 
like Python, making it a versatile tool for data cleaning and transformation, numerical simulation, statistical 
modelling, data visualization, machine learning, and much more. Jupyter Notebooks are widely used in data 
science, machine learning, and scientific computing. 
Docker is a runtime environment that uses OS-level virtualization to deliver and host software in packages calls 
containers. zCX provides a Docker Engine running on top of Linux running in a z/OS address space (a zCX 
server).  
We have already pre-built a Docker Container Image (an immutable copy of software that will be able to run as 
a live container) called huggingface_z17 for Hugging Face. This will allow you to quickly load the pre-trained 
model and test it. 
Hugging Face is an open-source AI platform and community that provides easy access to powerful pre-trained 
models, datasets, and tools for natural language processing and more. It’s especially known for its library of 
large language models (LLMs) and transformer architectures like BERT and GPT, which enable state-of-the-art 
AI capabilities in text, vision, and audio tasks. 
 
Issue <docker images> command to view all images on this system and make sure that huggingface_z17 is 
part of the list. 
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2.3 Hugging Face Docker image with Jupyter Notebook 
In this step. you are going to create the running container based on the container image that you have just 
viewed. You will create your own container using that container image. To start up the container, we will use 
the docker run command that will initiate the step of container creation as well as container start up.  

 
Issue the following command to start a new Jupyter Notebook container, from image, huggingface_z17 and 
attach your terminal to it (-it). You will need to substitute <nn> with the last two digits of your zcxwsnn userid 
that you used to ssh into zCX.  
 

< docker run --rm -it -p 88<nn>:9007 huggingface_z17 > 
 
For example, if your user ID was zcxws15, you would specify 8815 as seen here. This will give you a unique 
port number that is mapped internally to Jupyter’s port 9007. 

 

 
 
Your personal copy of the Jupyter Notebook container is running at the port you designated. Copy the line 
highlighted in the red box above. You will use this later to launch the Jupyter Notebook. 

 

2.4 Launch your Jupyter Notebook in zCX 

1. Launch another browser session or tab from within your virtual desktop.  

2. Change the 127.0.0.1:8888 hostname of the URL to be the zCX DVIPA IP address that you used to SSH and 
the port that you specified on the docker run command.  

For example: if you are zcxws15, change 127.0.0.1:8888 to 129.40.117.162:8815. 

This should open the Jupyter Notebook application that shows two lab folders.  
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3. Open your lab folder, Lab2821 for AI toolkit for IBM Z and LinuxONE lab. 
 

4. Open Insurance_Underwriting_MultiModel folder. 
 

 

 

 

 Throughout this lab, you will be using this notebook. Jupyter Notebooks include different parts of the code 
in a series of so called cells. To execute the code contents of a cell, “Tab” to the cell. Once it is highlighted, 
you can press “Shift-Enter” on your keyboard to execute the cell. If there is any output related to the cell 
execution, it will be displayed below the code after execution. The output could be data visualization, a 
result of calculations, or empty if the execution is not expected to deliver any output. It could be also 
listing any errors during the code processing. A cell that is being executed shows a [*] close to the top left 
of the cell. Once executed it shows a number that usually corresponds to the sequence of cells execution.   
You can then tab to the next cell and trigger its execution. 
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3. Making the predictions using BERT + Random Forest pipeline 
In the scope of this lab, we have trained a Random Forest model and fine-tuned a ClinicalBERT LLM model. 

• ClinicalBERT is an encoder LLM model that reads the applicant’s clinical note to extract features such 
as smoking status, alcohol consumption, and medication/ disease categories. 

• A Random Forest combines these text-derived features with structured labs/ vitals to deliver 
calibrated approval probabilities and a final decision. 

• The AI insights are presented with the combined inputs, so that underwriters can see what drove the 
result. 

 

 
 

3.1 Review the training notebooks 
1. Open the BERT_Training_Pipeline notebook. Review the training code and understand the training 

process by reading the comments provided. 
 
NOTE: Don’t run the BERT training notebook, since it will take some time to train the LLM. We have already 
trained the model and saved it in the notebook. 

 
Understanding BERT and Bio_ClinicalBERT 

 
BERT (Bidirectional Encoder Representations from Transformers) is a powerful pre-trained language 
model developed by Google. It revolutionized Natural Language Processing (NLP)  by introducing a 
bidirectional training approach, allowing to understand the context of a word based on all other words in a 
sentence, rather than just sequential context. 
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Bio_ClinicalBERT is a specialized version of BERT, further pre-trained on a vast amount of biomedical and 
clinical text (e.g., PubMed abstracts, clinical notes). This domain-specific pre-training enables 
Bio_ClinicalBERT to better understand medical terminology, clinical concepts, and the nuances of 
 
healthcare language, making it highly effective for tasks like medical text classification, named entity 
recognition in clinical notes, and more. It leverages the Transformer architecture, which uses self-attention 
mechanisms to weigh the importance of different words in a sequence. 

 
We will be using Bio_ClinicalBERT for our use case. Extracted features from this step are smoking_status, 
alcohol_use, current_medications_category and disease_category. 
Once the model is trained, it is saved with the name multitask_bert.pt. 

 
2. Now, open the RF_Training_Pipeline notebook that is intended to train a Random Forest model leveraging 

the structured health lab features and the extracted features from unstructured clinical notes. In data 
science, those columns that impact the predictive result and used for model building are referred to as 
features. 

 
Run the notebook step by step, cell by cell. A cell that is being executed shows a [*] close to the top left of 
the cell. Once executed it shows a number that usually corresponds to the sequence of cells execution.   
You can then tab to the next cell and trigger its execution. 

 

 
 
A Random Forest combines the text-derived features with structured labs/ vitals to produce 
calibrated approval probabilities and a final decision. 

 

3.2 Load the pre-trained Clinical BERT and Random Forest models and run inference 
After having reviewed the pre-trained models, the next step consists of load them for final inferencing/ 

predictions. 
Open the Inferencing_Pipeline notebook. The notebook clearly explains the Insurance Underwriting use case 
leveraging the multiple model AI architecture. 
 
You  will execute each cell in Jupyter notebook and review the output. [Press SHIFT + Enter for each cell] 
 
1. Import required libraries for inferencing. 
 

 

Khadija Souissi
Is it pre-training or fine tuning?

Vineet Dumir
pre-training

Khadija Souissi
We mentioned it is pre-trained..�Are we doing fine-tuning with the data you created?

Khadija Souissi
This is a step that the lab participants can include by themselves in the Jupyter Notebook. We can provide the line of code in the lab guide and they should add it to the Jupyter Notebook to save the model with the provided name.



IBM AI on Z / © 2026 IBM Corporation 14 

SHARE Orlando 

 

 
2. Load the pre-trained BERT and RF models along with label_mappings and saved_tokenizer. 

 

 
 
saved_tokenizer: A saved_tokenizer is a serialized file or folder containing a Hugging Face tokenizer, allowing 
you to reload and reuse the same text preprocessing logic for consistent input handling in later tasks or 
deployments. 

 
 
label_mappings: label_mappings refer to a dictionary or list that maps model output indices (like class 
numbers) to their actual semantic labels (such as 'spam', 'not spam'), ensuring easy-to-understand results 
from predictions. 

 
3. Load Pre-trained BERT and tokenizer. 

 

 
 

 As you see in the code, USE_NNPA is set to True. This indicates that we are using NNPA  to leverage the on-
chip AI accelerator on z16 and z17.  

 NNPA (Neural Network Processing Assist) is a new architected instruction with the IBM z16 and z17 which is 
used to execute work on the IBM Integrated Accelerator for AI. Framework and compiler developers would 
typically use IBM zDNN library instead of attempting to directly code the NNPA instruction. Note that this is 
not an aspect that end users need to worry about as frameworks and compilers like the IBM Deep Learning 
Compiler (ONNX-MLIR), Snap ML, TensorFlow will handle this for you (at the right software levels!). 

 
4. Predict the final underwriting insights.  
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For a sample transaction, you will extract few features from unstructured data leveraging the BERT-based 
model: 
 
 
 
 
 
 
 
 

 

 
 

5. These features will then be combined with further medical lab values and vitals to give the final 
underwriting prediction. 
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Looking at the probabilities, transaction status is flagged as DECLINED, i.e., underwriters will Decline the policy 
approval for the claimant. 
 

 
Tip: You can change 'iloc[ROW_NUMBER]' to any number between 0 and 14 to try different rows and 
see how structured + text inputs affect the decision. 
 

 
 

6. Now, if we need to add explanations to our predictions, why underwriting decision was DECLINED, we can 
review the SHAP Explanations. 
 

SHAP (SHapley Additive exPlanations), is a powerful library for model explainability. SHAP values help to 
explain the output of any machine learning model by assigning an importance value to each feature for a 
particular prediction. This helps in understanding which features contribute positively or negatively to the 
outcome. 

 

Khadija Souissi
I think that the insight delivered by the model should be about the risk (low, middle, high with a risk value like 80% risk for example) with a recommendation to accpet, declide, go thru more manual investigation.. AI should help underwriters take the decision by themselves and not deliver the decision.
Can we change the output accordingly? 


Vineet Dumir
We can discuss

Khadija Souissi
We need to explain if this library is included in our AI on Z portfolio.

Vineet Dumir
it is a very complex way to get this to a docker image. Better avoid talking about it
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As you can see, Key features such as 'disease_category', 'alcohol_use', and 'current_medications_category' 
identified from unstructured clinical notes using the BERT model—play a significant role in underwriting 
decisions. Omitting these from AI analysis would undermine the process. This highlights the pivotal value of a 
multiple model approaches that lead to more advanced, accurate and robust insights thru the processing of 
both structured and unstructured data in the AI solution. 
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4. Summary 
Let’s recap! In this lab you were able to  

• Launch a pre-built Hugging Face container for AI workloads. 
• Explore a Jupyter notebook utilizing an encoder LLM BERT-based model. 
• Go thru another notebook featuring a Random Forest model that delivers predictive insights by combining 

all relevant data. 
• Execute a guided inference notebook step-by-step, leveraging PyTorch from the AI toolkit for IBM Z. 
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