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AI is impacting every single industry  

According to a 

Forrester report, 

organizations that 

scale AI are 7x more 

likely to be the fastest-

growing businesses in 

their industry
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IBM z16 with 

Speed to scale with 
transaction volume

Up to 3.5 Million AI inferences 
per second

1 millisecond response time, 
19x higher throughput,        
20x lower response time

Real-time insights 
when you need them

100% transaction AI 
scoring reduced fraud by 
$100M per year for a large 
bank

Enterprise AI -
Virtualization,                 
Energy reduction,        
Cache coherency                   
Data Privacy, Auditing, 
Provenance
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On-chip AI accelerator designed for high-
speed, latency-optimized inferencing



An optimized stack for AI

Hardware &
Facilities

Operating 
Systems, 
Container Env.

Math Libraries, 
Compilers, 
Optimizations

IBM Deep 
Learning 
Compiler

AI Frameworks 
and Runtime  
Optimizations

IBM SnapML

IBM Solutions for
Data and AI

Watson Machine 
Learning for z/OS

Db2 AI for z/OS

z/CXz/OS

AIOps IBM Cloud Pak 
for Watson AIOps

Db2 AI for z/OS

SERVICES
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IBM Z Anomaly 
Analytics (ZAA) 

Db2 Analytics 
Accelerator for z/OS

Db2 for z/OS with 
SQL Data Insights

IBM Z Integrated 
Accelerator for AI

SIMD CPU

A holistic approach to AI:

– Enable popular open-source data science 
packages on IBM z16

– Optimize libraries, compiler, data transformation

– Use open source directly – or couple with IBM’s 
AI offerings:

• Watson Machine Learning
– Collect, organize, analyze data
– Infuse AI into your workloads.

• Watson AIOps
– Assess, diagnose and resolve incidents.

• IBM Db2 13  
– A new approach to incorporating AI within 

Db2 for z/OS applications
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IBM Observability by 
Instana APM on z/OS

IBM Cloud Pak 
for Data

IBM Operational Decision 
Manager for z/OS

IBM MQ
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Built in AI in the Database
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Trillions of transactions 
per day

– No data prep, copying, 
transformation  required

– No data science skills 
required

– No humans needed to 
select features to train on

– Similarity

– Dissimilarity

– Explainability

– Bring AI to the data

– Easy AI



INDUSTRY’S FIRST ENTERPRISE 
AI ACCELERATOR

ROBUST ECOSYSTEM OPTIMIZED 
FOR THE ACCELERATOR

FRICTIONLESS AI

IBM z16

AI on IBM zSystems - Innovation delivered across the stack
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Game changing IBM z16 on chip inferencing 
delivers up to 300 billion AI requests per day 
with 1millesecon response time, 19x higher 

throughput, 20x lower latency

Data, transactions and accelerated AI in  
IBM z16 effectively eliminates latency in 

inferencing, with models built and trained with 
familiar open-source tools

Train anywhere infer on IBM z16 and 
embrace democratic AI

AI at scale AI AgilityAI Ecosystem
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IBM zSystems AI in finance & banking

Business Challenge
A large US bank was unable to score 
all transactions in real-time with an 
off-platform scoring engine. Causing 
80% of transactions to go unscored

Business Impact 
100% real-time scoring, saving > 
$20M in exposure risk per year

Business Challenge
A card processor needed to determine 
which trades and/or transactions have a 
high-risk exposure before settlement  

Business Impact 
Enhancement of rules-based approach 
with no impact to SLAs 

Business Challenge
A large lender needed to speed up their 
consumer loan approval process, in 
order to maintain client satisfaction

Business Impact 
Reduction in latency of over 1000X, 
with corresponding decrease in 
lender risk and exposure

Business Challenge
A state government in the US realized 
that their process to determine 
fraudulent claims was manual & 
intensive and could not scale, taking up 
to 40 hours per case

Business Impact 
Now able to process claims and detect 
fraud in under 1 minute per case and 
allocate resources to higher value tasks

FRAUD DETECTION CLEARING & SETTLEMENT LOAN APPROVAL CLAIMS FRAUD

Capabilities Leveraged
Capabilities Leveraged

Capabilities Leveraged

Capabilities Leveraged

IBM Deep 
Learning Compiler

CPU

SIMD

z/OS

IBM Telum™

IBM z16 
Platform
AI Stack Watson Machine 

Learning for z/OS

IBM Z Integrated 
Accelerator for AI
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Watson Machine 
Learning for z/OS

IBM ODM

Watson Machine Learning 
for z/OS

zCX

z/OS z/OS

z/OS
zCX



MEDICAL IMAGES
GEOSPATIAL ANALYSIS 

& Natural Language Processing
FEDERATED LEARNING DATA REDACTION

Business Challenge
A Health Insurer needs to analyze large 
volumes of medical records, including 
training computer vision models, while 
optimizing for energy efficiency

Business Impact 
Replace x86 server environments with 
LinuxONE to reduce energy 
consumption 50-80%

Business Challenge
A European land registry needs to 
determine which buildings have been 
added to, modified, or demolished for 
land surveys and tax purposes. Also 
embedding NLP into chat services.  

Business Impact 
Deploy on IBM z16 to ensure security of 
data, and optimization of IT and 
operational costs 

Business Challenge
Organized Retail Crime costs over $3.5B 
per year to US retailers, who lack the 
ability to fully model for the risk as they 
only have the data for their own 
business.

Business Impact 
Federated learning enables sharing of 
models, without exposing sensitive data, 
to catch the bad actors 

Business Challenge
Due to banking secrecy laws and slow 
post-processing performance, a major 
bank was unable to send diagnostic data 
to vendors to effectively maintain 
operational stability for their 
production environment. 

Business Impact 
Automatic redaction of PI & SPI, 
resulted in a 47x performance 
improvement in post-processing speedsCapabilities Leveraged

Capabilities Leveraged Capabilities Leveraged
Capabilities Leveraged

Integrated 
Accelerator 

for AI

Watson Machine 
Learning for z/OS

IBM HPVS Watson Federated 
Learning 

Data Privacy for 
Diagnostics

CPU

SIMD

IBM Telum

IBM z16 
Platform
AI Stack

Watson Machine 
Learning for z/OS

IBM LinuxONE

IBM Deep 
Learning Compiler

IBM Deep 
Learning Compiler

IBM Z Integrated 
Accelerator for AI
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z/OS

z/OS

z/OS

zCX

zCX

IBM zSystems AI in other industries © 2022 IBM Corporation



AI Flexibility with IBM zSystems
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Run on IBM zSystems 

Data on IBM zSystems Train Anywhere

Data Discovery Data Preparation
Model 

Development
Model Training

Inference Service 
Deployment

Application 
IntegrationModel Monitoring

Data ScientistData Scientist

Data Scientist

Data Scientist Application Developer

Application Developer Application Developer



Demo – Secure AI on IBM zSystems for Fraud Detection

© 2022 IBM Corporation 10

Business Challenge

A Large Retail company is  unable to score all 
transactions in real-time with an off-platform scoring 
engine. Causing 80% of transactions to go unscored

Business Impact 
100% real-time scoring, saving > $20M in exposure 
risk per year

Input Data: 
Financial transactions

AI prediction required:
Which of these transactions are fraudulent ?



IBM
zSystem
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Production 

AI Models

zOS Production

DB2/zOS

Core 

Payments
Retail Payments

Fraudulent 
Payment? 
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IBM zSystem –

Securely 
creating an AI 
model 
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Production

Hyper Protect Data 
Controller

Data Policy
Encryption Keys

Test

Testing Data

Training Data

Testing Data

DB2/zOS

Model 

Training 

Watson 
Knowledge 
Catalog

Core 

Payments

Production 

AI Models

Retail Payments

Fraudulent 
Payment? 

Watson 

Machine 

Learning /zOS

Create, Monitor, 
Manage, Update 
AI models



IBM zSystem – Securing Data with Hyper Protect Data Controller

© 2022 IBM Corporation
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Data Sets

zOS Production

Hyper Protect Data 
Controller

Data Policy
Encryption Keys

Testing Data

Training Data

Testing Data

DB2/zOS

VSAM files
Model 

Training 

DB2/Linux

zLinux Production

PostgreSQL

MariaDB

zLinux Test  



Data Privacy with Hyper Protect Data Controller  
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▪ Encrypt individual sensitive fields as 

Encrypted Data Objects (EDOs) 

▪ Provide different masking or encryption for 

fields based on specific user

▪ Provides audits of who used the data

▪ Protects data when it leaves zSystem

▪ Can revoke access to Encrypted Data 

objects remotely

Encrypted Table

Data 

Scientist
Data 

User

Hyper Protect

Data Controller *

DBMS

Encrypted 

Data



IBM Watson Knowledge Catalog 
Cuts time to automate data discovery, quality and governance by up to 90%
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AI Ecosystem:
Seamlessly leverage AI on IBM zSystems

The IBM DLC 
(Deep Learning Compiler), 
optimized for performance 

and new libraries,  generates 
a program from the model 

for execution on z/OS or 
Linux® on IBM zSystems

Use ONNX, an opensource tool for 
framework interoperability 

Models are converted 
to the ONNX interchange format

Build and train model 
in any popular 

framework on any 
platform of 
your choice

IBM Deep 
Learning 
Compiler

Generated 
inference 
program    

Open Neural Network 
Interchange

Deploy on 
IBM zSystems and 
IBM LinuxONE

• Bring machine learning & deep learning models to IBM zSystems with the Deep Learning Compiler
• Exploit IBM Integrated Accelerator for AI for best inference performance.

Deploy on IBM 
zSystems and IBM 

LinuxONE and infuse 
model into workload 

application
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Optimizing Machine Learning: SNAP Machine Learning
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on IBM z16

Decision Trees

Random Forests

Boosting Machines

Linear Regression

Logistic Regression

SVM

Snap Machine Learning:  An open source optimized 
machine learning library

• Accelerates training/inference of popular ML algorithms

• Scales to very large datasets

• Maintains or improves accuracy

• Utilizes resource efficiently

• Offers popular scikit-learn API – seamless to the user

On IBM Cloud

on-Prem



Demo – Secure AI on IBM zSystems for Retail Prediction
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Business Challenge

Retail companies would like to offer customers a 
personalized list of additional services and products 
that customers would be interested in

Business Impact 
General product recommendations have a very low hit 
ratio with users.  Better predictions of what customers 
would purchase would lead to better inventory 
management and future product offerings

Input Data: 
Shopping transactions, travel trips taken, travel 
services bought

AI prediction required:
What future trips, travel products and services would 
the user be interested in



IBM
zSystem
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Production 

AI Models

zOS Production

DB2/zOS

Retail 

Application
Purchases

Individualized
Offers 
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IBM zSystem –

Securely 
creating an AI 
model 
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Production

Hyper Protect Data 
Controller

Data Policy
Encryption Keys

Test

Testing Data

Training Data

Testing Data

DB2/zOS

Model 

Training 

Watson 
Knowledge 
Catalog

Retail 

Application

Production 

AI Models

Customer 
Purchases

Individualized
Offers

Watson 

Machine 

Learning /zOS

Create, Monitor, 
Manage, Update 
AI models



Demo – Inventory Management
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Business Challenge

Businesses must determine a price for their products 
and services. This is difficult if the product or service is 
new or if the marketplace is changing and existing 
product prices change

Business Impact 
Pricing too high may reduce volume purchases.  Pricing 
too low would give up profit.

Input Data: 
Brand, product name, and description of the product or 
service.  Comparative product prices.

AI prediction required:
Suggested price



IBM zSystem with Hybrid Cloud

zOS Production

DB2/zOS

Inventory 

Economics
Suggested 
Price of 
product
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Public prices, descriptions
Other Clouds, 
Non Z private Data

Hyper Protect Virtual Server  



AI Protection with IBM Hyper Protect Virtual Server
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Build with security 

Data scientist can  securely train their models a trusted environment with integrity. 

Confidential Computing

Administrators are not able to access any applications or data, for example:  AI models 
and AI data.  All data is automatically encrypted, no application changes required.  

Base Operation System

Management Backend

Application Interface

Solution /Application Train model with  trust

Software in virtual Machines and containers created with secure, signed, auditable 
Build process 

Highest security in the Industry

Enforced with security hardware certified with Federal Information Processing 
Standard 140-2, level 4

Secure Service Container



Fusion 

Mgr

Bank

(Location: US)

Bank Consortium

(Location: Europe)

Bank Payments

Blockchain

z/OS 

DB2

Local Models are trained using local data

Predictive

Model

Predictive

Model

Training Parameters are shared for a Global model

Federated Artificial Intelligence

Accuracy
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Benefits of Federated AI

Integrate the AI Insights from data found in different systems, formats 
and locations

– Secure data on premise IBM Z, Power, x86
– Public data in the cloud
– Data in different countries

No Need to move the data
– Move the AI insights instead
– 5x improvement in network transit and AI Modelling time 
– Keep private data private 

More Accurate and Powerful AI models

Regulatory Compliance

Benefits of Federated AI
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AI  Explainability
AI Bias Detection
AI Transparency
AI Auditability
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Summary 
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Software 
Ecosystem  

Data 
&

Applications 

Acceleration 
& 

Optimization 

Security 
&

Privacy 

AI on IBM z16
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