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Operational AI 
Db2 AI for z/OS 

(Db2ZAI) 

Db2 for z/OS and AI  
Apply AI throughout applications, transactions and operations
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Business Insights 
Db2 13 SQL Data 
Insights (SQL DI)

Uncover and monetize hidden business 
insights in Db2 data

Deep learning Large Language Model 
(LLM) embedded into Db2,  leveraged by 

tried-and-true SQL queries

Enhance Db2 database efficiency, 
security, and performance

Combine machine learning and domain 
knowledge to enhance Db2 for z/OS 

operations
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Agenda

– Quick introduction of Db2ZAI and strategy

– SQL Optimization Deep Dive 

– SQL Optimization Future Direction

– Q&A
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Db2ZAI Introduction and Strategy



WHY – Operational AI in Db2? 

• Increasing demands to 
optimize the 
operational cost with 
growing transactions  

• Lack of knowledge of 
remote application 
behavior and 
environement

• Db2 has too many tuning 
knobs / instrumentations 
but no time to learn 

Do more with less
More complex 
environment 

High learning curve
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Reduce CPU 
consumption
CPU saving with better 
query access path

Improve Productivity 
Less time spent analyzing 
data, more on finding 
solutions 

Protect critical 
resources 
Act quickly, uncover issues 
early, prevent a flood of 
connections

Data 
collection 

SQL 

Optimization

System 

Assessment

Distributed 

Connection 

Control

Learning and 
optimization  

Db2 AI for z/OS
Collect the operational data, leverage AI to improve Db2 performance and resiliency

Db2 for 
z/OS

Db2 for 
z/OS

Db2 for z/OS 
collects SQL 
executions, Db2 
instrumentation,  
operational data 

Db2ZAI learns,  
predicts and 
optimizes or 
recommends updates 
on Db2 execution 
behaviors
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– Db2ZAI targets Db2 for z/OS to be self-managed based on the data 
and patterns from the operational environment by infusing AI

– The balance between AI and user control needs to be flexible to 
allow the user to first gain trust with AI before using it extensively.

– This means the balance should initially tilt toward the user with good 
defaults and with transparency, and after trust is gained, then shift 
toward automated AI

Db2 AI for z/OS Strategy 
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Journey to Self Tuning & Managing

2Q 2022

PH53097/PH52472  

(SQL Optimization)  

• Usability and 

transparency 

2Q 2023 3Q 2023

Db2ZAI 1.6 and 

Db2ZAI 1.5 with 
PH54584+ (aka. APAR-S) 
• Simplify package,  speed-up 

configuration and operation

Notes :  PH54584+ = PH54584, PH56777, 
PH56807, and PH56843 

2024 +  

SQL Optimization with Access path validation 
• Framework for safely introducing access path changes

 

Db2ZAI 1.5  

• Greater insight and 
granular control and 
monitoring in DCC

• Faster analysis with 
performance Insights 

DCC Top 4 design thinking priority items
• Provide the ability to control excessive CPU spikes due to 

new connection
• Create an inventory of users, application, and driver levels 

by location
• Improve the overall ease of use. 
• Improve visibility of incomplete connections (pings against 

Db2) using new intrusion detection functions 

Consumable System Assessment report

System level memory management  

API
• To integrate into existing infrastructure and AIOPs 



Db2 AI for z/OS 1.6 offers… 

• Same core capability but with a significantly simplified 
installation, configuration and ongoing maintenance 

• Updated ML learning libraries and integrated into one FMID

From : HCOY150,  HAQN240,  HSPK120,  HANA110 and HMDS120 

To :      HCOY160  

• Reduced resource requirements, address spaces to maintain

• Reduced pathlength by embedding the components 

 

• Added transparency and user control in SQL Optimization 

Note: WMLz 2.4  and IZoDA EOS in Feb/2024 

Existing Db2ZAI 1.5 customers should apply APAR PH54584+  that provides the 
same  capability as Db2ZAI 1.6 GA level  or migrate to 1.6 

Too many moving 
parts!  

 Too complex to install 
and set up
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Statement 
execution 
history

ML 
daemon 
tasks 

ML 
daemon 
tasks 

ML 
daemon 
tasks 

Statistics 
and zparms

Remote 
location and 
profile stats

ML 
command 

z/OS USS

Db2 for z/OS 

Db2ZAI 1.6 High Level Architecture 

Target  Db2 groups

Or subsystems  

Db2ZAI instance

(metadata) 
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SQL Optimization 
Deep Dive



Db2ZAI
SQL Optimization

Leverage AI to 
improve access 
path selection

Automated 
access path 
monitoring

Reduced 
operation cost 
for SQL tuning



Leverage AI to improve SQL access path selection

Predict value of 

host variable / parameter markers

• Db2ZAI predicts likely literal values 
using models based on historical 
usage 

• Helps optimizer estimate predicate 
selectivity (affects choice of index, 
join sequence, etc.)

Actual number of rows fetched by the 
application

• SQL might qualify hundreds or 
thousands of rows

• Application only fetches a subset of 
the qualifying rows (one screen)

• Db2ZAI learns application behavior 
and adjusts access path selection 
appropriately

• Avoid sorting when only a few rows 
of the result set are needed

Parallelism exploitation 

• Learns from prior execution cost 
and turn on the parallelism safely

• When estimated cost is low then 
sequential plan is chosen

• If actual cost is higher then 
optimizer learns from this and 
selects a parallelism plan (with 
either 2 or 4 degrees of parallelism)

WHERE C_CUSTKEY = O_CUSTKEY                                     
AND L_ORDERKEY = O_ORDERKEY  
AND C_NATIONKEY = N_NATIONKEY                                    
AND O_ORDERDATE >= ?                                              
AND O_ORDERDATE < ? 
AND C_STATE = ?          
GROUP BY … ORDER BY …



Automated access path monitoring

Access path performance history

• For each SQL statement, Db2ZAI 
keeps track of each access path 
selected, and how each access path 
performs

• PLAN_TABLE data (in internal 
format)

• IFCID 58 stats (aggregated to 
the access path level)

Access path regression detection

• Db2ZAI automatically detects access 
path changes and compares 
performance metrics

• Detects access path improvement or 
regression

Access path regression resolution

• Resolve access path regressions by 
reverting to the previous access 
path

• Special “access path lock” interface 
allows single SQL statement within 
a package to be reverted while 
other statements in the package 
keep their current access path

•  



SQL selection

[Static SQL]
▪ Manual package selection from UI by ADMIN
▪ Automatic package selection by a Db2ZAI daemon : every 24 hours, based on recent 

package activity referring to SYSIBM.SYSPACKAGE 

[Dynamic SQL]
▪ Automatic SQL selection by a Db2ZAI daemon : top 5 SQL every 2 hours by default, based 

on execution frequency referring to IFCID 318

Data collection

▪ SQL performance statistics (equivalent to IFCID 58 record) 
▪ Host variables / parameter markers used
▪ Statement text and Access path 
▪ Collected into Db2ZAI managed Db2 tables by Db2ZAI daemons

SQL Optimization in Db2ZAI



Access path performance comparison
▪ Customize cpu/elapsed weight (50/50 default)
▪ Can choose different weight for static vs dynamic

Access path regressions

▪ Option to automatically REBIND to revert to previous access path (static SQL) 
▪ Choice of APREUSE(ERROR) or APREUSE(WARN) 

SQL Optimization in Db2ZAI



Select this to add packages







Allows you to exclude statements 
that were already selected







Collecting 
data only

Models 
created

Models 
used

REBIND needed to 
drive use of model





Baseline access path
Access path selected with model



Performance comparison

Access path comparison
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SQL Optimization
Future Direction 



Db2ZAI SQL Optimization “Exploration”

1. Collect data
2. Create “models”
3. REBIND/FULL PREPARE 
4. Collect data
5. Detect access path 

regression and revert to 
previous if needed 
(safety net)    

1. Collect data
2. “Explore”

• Create “models”
• EXPLAIN with VALIDATION
• Recommend only improved access 

paths

3. REBIND/FULL PREPARE
4. Collect data
5. Detect access path regression 

and revert to previous if 
needed (safety net)

As-is To-be

Regressions happen on 
production queries

Regressions 
happen on 
EXPLAIN

Safety net still protects 
production queries



API’s to allow integration/automation

Db2ZAI API Description

/statements Get a list of SQL statements

/explore Get access path recommendations

/deploy Deploy access path recommendations



EXPLAIN with VALIDATION

EXPLAIN FOR sql-statement

• Db2 Optimizer selects an access path for 
the given “sql-statement”

• Run the selected access path

• Performance stats from access path 
execution are collected

• Access path information, and collected 
performance stats, are written to 
EXPLAIN tables

Used by Db2ZAI to 
“validate” the 
optimizer’s access 
path choice

Requires Db2ZAI 
learned 
information



Questions?

Thank you!
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