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Chapter 1: Welcome to the Future - Why DBAs Should Care About Al & ML

“Al is not here to replace DBASs. It's here to remove the boring parts so you can focus on what truly
matters.”

Once upon a time, DBAs were the guardians of the database realm. You tuned SQL, managed
backups, ensured uptime, and wrote scripts that only you truly understood. But today, things are
shifting—and fast.

Cloud platforms, self-healing systems, and Al-based monitoring tools are becoming the new norm.
And let's face it: being a DBA in this landscape requires more than knowing V$ views or writing a
killer AWK one-liner.

It's time to adapt—not by changing everything you know, but by adding one more tool to your
arsenal: Artificial Intelligence (Al) and Machine Learning (ML).

Why You, the DBA, Are Perfect for Al/ML
If you're thinking, “I'm not a data scientist,” that's totally fine. The truth is:

e You work with structured data every day.

e You already understand performance metrics, logs, and trends.

e You solve problems under pressure, often without full context.
Guess what? These are exactly the traits you need to succeed with Al and ML.

You're not starting from scratch—you already have what others spend months learning. Al and ML
just help you scale your impact, automate repetitive tasks, and build smarter solutions.

What's Changing in the DBA World?
Old Way Emerging Way
Manually digging through logs Al-powered anomaly detection

Writing upgrade documentation line by line Auto-generated upgrade plans

Reacting to performance issues Predictive ML models for early warnings
Handling repeated incidents Al-generated resolution knowledge bases
Limited insights from metrics Data visualization with smart forecasting

You're not being replaced—you're being empowered.

@ So What Can Al/ML Do for Me Right Now?
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Let's skip the theory. Here's what you'll learn to do in this book (and in the session):

o Feed past incident tickets to an Al model to create a searchable, reusable solution base.

e Scan your environment and generate documentation for upgrades or SOPs—without

typing a word.

e Forecast storage or CPU growth using ML to avoid “uh-oh” moments.

e Spot anomalies in SQL performance automatically before users call you.

e Turn action points from meetings into structured documentation using prompt

engineering.

If that sounds too futuristic, don’t worry—we'll walk through each use case step by step, with

working code and demos.

© What This Book Isn‘t
This isn't:

e Alecture on Al theory.

e A deep-dive into neural networks or calculus.

e A list of tools without context.
This is:
e A practical guide.

e Focused on problems DBAs face every day.

e Created by someone who gets your pain—and wants to make your life easier.

Bottom Line

You don't need a fancy title like "Al Engineer” to get started.

If you've written a SQL query, debugged a script, or fixed a performance issue—you already think
like a problem-solver. Now it's time to let Al and ML take some of the load, so you can focus on

innovation, not maintenance.

Let's move from theory to real, usable solutions—starting now.

Up Next — Chapter 2: Start Where You Are - Tools You Already Know (Python, SQL, Logs)
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Chapter 2: Start Where You Are - Tools You Already Know (Python, SQL, Logs)

“You don't have to learn something new. You just need to look at what you already do—uwith fresh
eyes.”

So, you're ready to bring Al/ML into your DBA world—but where do you begin?
Good news: you already have everything you need.

Let's break it down.

3 What'’s Already in Your Toolbox?
You're probably using most of these every day:
e SQL - You live and breathe queries. Data manipulation? Joins? Aggregations? Nailed it.

e Logs & Metrics — AWR reports, SAR data, OEM dashboards, V$ views—you know where
the gold is buried.

e Python (maybe) - If you've scripted anything in Python or even looked at it, you're closer
than you think.

e CSV files, Excel exports, JSON outputs — These are your datasets.
e Linux CLI & Shell Scripting — Parsing, filtering, tailing logs—you do it on autopilot.
Guess what? These are the very things that Al and ML models need to get started.

You don't need to reinvent the wheel. You just need to plug in a smarter engine.

U Why Python is the DBA's Best Friend for Al/ML

Python is like the Swiss Army knife for Al/ML—and DBAs.
e Clean, readable syntax
e Tons of pre-built libraries (no need to write algorithms from scratch)
e Great for automation and data handling

e Integrates well with databases (via cx_Oracle, pymysql, pyodbc, etc.)

Here's a simple example:
Suppose you want to analyze database growth over time from a CSV.
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python

import pandas as pd

import matplotlib.pyplot as plt

df = pd.read_csv('db_growth.csv')

df['date’] = pd.to_datetime(df['date'])
df.set_index('date’, inplace=True)
df['size_gb'].plot(title='"Database Growth Over Time")
plt.show()

This 6-line script gives you a visual trend. Add ML, and you'll be forecasting future storage needs.

= Your Logs Are Training Data in Disguise

Those logs you scan daily? They're datasets.
e Incident logs = training data for an Al model that can predict issue patterns.
e Performance data = input for anomaly detection algorithms.
e Upgrade steps = structured examples for Al-generated SOPs.

The point is: you don’t need to wait for “big data.” You already have the right data.

First Step: Organize Your Data

Before building anything, do this:
1. Collect samples — Past incidents, upgrade documents, performance reports.
2. Structure them — CSVs, JSON, or Excel. Tables with clear columns.
3. Label if needed — What's the issue? What was the resolution?

Al is powerful, but only as good as the data you feed it.
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&) From SQL to Machine Learning

Let's translate a typical DBA task into ML lingo:

DBA Task Al/ML Equivalent

Find growth patterns in table sizes Time series forecasting

Spot high CPU SQLs Anomaly detection

Suggest fix for frequent issues Classification model

Recommend index candidates Optimization algorithm
Auto-generate documentation Natural Language Generation (NLG)

See the connection? It's not as distant as it seems.

%’ Your Mini Al/ML Starter Pack (No Installation Headache)
Here's a lightweight, ready-to-go list of tools you can explore:
e Python - Your scripting base
e pandas - Data wrangling
o matplotlib/seaborn - Visualizations
o scikit-learn — ML algorithms (like Random Forest, Isolation Forest)
o Transformers (Hugging Face) — Text-based Al like BERT and T5
e Streamlit — Turn your scripts into interactive dashboards
e GPT4AIll / Langchain - Local LLMs for chat-style interfaces

We'll use many of these in upcoming chapters—with clear, working examples.

¥ Pro Tip: Start Small, Build Confidence
Don't try to “boil the ocean.” Instead:
e Pick a single use case (e.g., automate a health check report).
e Use your existing scripts or data.
e Add one Al/ML layer on top.
e Visualize the outcome and see the magic.

You'll be surprised how much you can achieve with just 20-30 lines of Python.

Up Next — Chapter 3: Your First Al Assistant — Build a Knowledge Base with Past Incidents
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Chapter 3: Your First Al Assistant - Build a Knowledge Base with Past Incidents

“Why solve the same problem twice, when Al can remember your first fix?”

You know the drill.

A user logs a ticket: "Database slow. Please check."
You dive into logs, check AWR, kill a runaway query, and close the loop.

A week later—same issue, different application.

You fix it again.
And again.
And again.

This is where Al becomes your assistant—not by solving the problem, but by remembering how
you did it last time and helping you do it faster next time.

Let’s build that brain.

@ The Vision: An Al-Powered Knowledge Base
Instead of manually searching Confluence, Outlook threads, or old tickets...
What if you could:

Ask: “How did we fix ORA-01652 last time?”
Get: A summarized, structured answer with links and actions.

We're going to use Al + your old incident data to make this possible.

=5 Step 1: Gather and Format Your Incident Data
You already have the raw material:
e Incident/ticket summaries

e RCA (Root Cause Analysis) notes

Chat transcripts

Resolution steps

e Tags or categories
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Organize this in a CSV like this:
id title description resolution category

ORA-01652 on Tablespace
USERS

Added space to

Error while inserting data USERS

Storage

App query consuming

2 High CP 1
igh CPU on node CPU

Tuned SQL with index Performance

The more detailed and clean your data, the better your Al will perform.

= Step 2: Load a Local Al Model (BERT or GPT4AIl)

We'll use sentence-transformers (based on BERT) to turn your text into semantic vectors, so the
Al can understand and match queries meaningfully—not just with keywords.

Sample Code Snippet:

python

CopyEdit

from sentence_transformers import SentenceTransformer, util

import pandas as pd

# Load model

model = SentenceTransformer(‘all-MiniLM-L6-v2")

# Load incidents
df = pd.read_csv('incident_kb.csv')
corpus = df['description'] + " " + df['resolution’]

corpus_embeddings = model.encode(corpus, convert_to_tensor=True)

# Ask a question
query = "How to resolve ORA-01652?"

query_embedding = model.encode(query, convert_to_tensor=True)

# Search
import torch

scores = util.pytorch_cos_sim(query_embedding, corpus_embeddings)[0]
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top_result = torch.topk(scores, k=1)

print("Best Match:")
print(df.iloc[top_result.indices[0]])

@© This script gives you the most relevant past incident for your question. It's your first Al-
powered assistant!

Bonus: Add a Chat Interface with Streamlit
Turn the script into a simple chatbot UI.
python
import streamlit as st
st.title("Incident Resolution Assistant")

user_input = st.text_input("Ask your question")

if user_input:
query_embedding = model.encode(user_input, convert_to_tensor=True)
scores = util.pytorch_cos_sim(query_embedding, corpus_embeddings)[0]

top_result = torch.topk(scores, k=1)

st.write("**Best Match:**")
st.write(df.iloc[top_result.indices[0]]['description'])
st.write("**Resolution:**")
st.write(df.iloc[top_result.indices[0]]['resolution'])

Now you have a smart assistant that recalls your tribal knowledge on demand!

Use Cases for This Assistant

e Junior DBA onboarding: They can search for fixes before escalating.
e Midnight support: Quick answers during P1 incidents.

e Root cause analysis: Refer similar past cases instantly.

e Automation: Integrate this Al with ServiceNow or Jira APIs.
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1. Things to Watch Out For
e Garbage in, garbage out: Clean data matters.
o Contextual richness: Add tags, environment, and resolution quality.

e Security: Never expose sensitive data in model queries.

) Improve Over Time

Want to go further?
e Add feedback buttons: “Was this answer helpful?”
e Train your own model on org-specific language.

e Use T5 or GPT models to auto-generate documentation from raw notes.

Real Impact

What used to take you 15-20 minutes searching through emails now takes 10 seconds.
You're not replacing your knowledge—you're amplifying it.

Let Al handle the remembering.
You focus on the solving.

Up Next — Chapter 4: Forecast the Future — ML for Capacity Planning
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Chapter 4: Forecast the Future — ML for Capacity Planning

“If you can predict it, you can prevent it.”

Storage is cheap, until it's full.
CPU is powerful, until it's pegged at 99%.
Database growth is predictable—if you’re watching.

Every DBA has faced that call:
"The tablespace filled up overnight. Can we add 50GB more?”
What if, instead of reacting, you could forecast?

In this chapter, we'll use Machine Learning (ML) to turn your historical data into actionable
predictions—no fancy infrastructure, no deep math, just Python and common sense.

I} Use Case: Forecast Object or Tablespace Growth
Let's say you're collecting object size data every 10 minutes. You've got:
e date_time
e oObject_ name
e bytes (or MB/GB)
o tablespace
e owner

This is a perfect candidate for time series forecasting—one of ML's most practical uses in IT ops.

Step 1: Load and Visualize the Data
First, read your data and check for trends.
python
import pandas as pd

import matplotlib.pyplot as plt

df = pd.read_csv('oracle_obj_size.csv')
df['date_time'] = pd.to_datetime(df['date_time'])

df.set_index('date_time', inplace=True)

# Focus on one object
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object_df = df[df['object_name'] == 'ORDERS_HISTORY']

# Resample to daily average size

daily = object_df['bytes'].resample('D").mean().fillna(method="ffill")

# Plot

daily.plot(title="ORDERS_HISTORY Growth Trend (Bytes)', figsize=(10,5))
plt.ylabel('Bytes')

plt.show()

You'll see if the growth is linear, sudden, or seasonal.

=/ Step 2: Apply a Forecasting Model (Using Random Forest)
Let's train a model that predicts the next 7 days of growth.
python

CopyEdit

from sklearn.ensemble import RandomForestRegressor

import numpy as np

# Convert time to ordinal for modeling
daily = daily.reset_index()

daily['date_ordinal’] = daily['date_time'].map(pd.Timestamp.toordinal)

# Train/test split

X = daily['date_ordinal'].values.reshape(-1,1)

y = daily['bytes'].values

model = RandomForestRegressor(n_estimators=100)

model fit(X, y)

# Predict next 7 days
future_dates = pd.date_range(daily['date_time'].max(), periods=8, freq="'D")[1:]
future_ordinals = future_dates.map(pd.Timestamp.toordinal).values.reshape(-1,1)

future_preds = model.predict(future_ordinals)
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# Plot

plt.figure(figsize=(10,5))

plt.plot(daily['date_time'], y, label="Actual’)

plt.plot(future_dates, future_preds, label="Forecast’, linestyle="--')
plt.legend()

plt.title('Forecast of ORDERS_HISTORY Size')

plt.show()

© Boom—predictive insights from raw data.

+ What You Just Did
e Turned timestamps into machine-readable features
e Trained a regression model
o Forecasted size over time

e Visualized future risk proactively

‘s Alternate Models (Bonus)
e Prophet (by Facebook) — Great for time-based data
e ARIMA - Classic statistical forecasting
e LSTM (deep learning) — For complex seasonality
e Isolation Forest — Detect sudden spikes/anomalies

Start simple, then scale.
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~~ Real-world Scenarios You Can Forecast
Metric ML Use Case

Tablespace usage Plan next add extent

Object size growth Archive or partition early
Backup window  Predict duration based on data
CPU usage Spot future saturation

DB connections  Scale resources proactively

1. Watch Out For
e Garbage data - Outliers, gaps, or noisy data will confuse models.
e Model tuning — Overfitting is real. Always validate with unseen data.

e Blind trust — Forecasts are guidance, not guarantees.

Pro Tip: Add Alerts Based on Predictions
If your model predicts a tablespace will hit 90% in 3 days, trigger a proactive alert via email or chat.
"Tablespace USERS expected to reach 90% capacity on April 9. Suggested Action: Add 20GB."

Now you're not just a DBA—you're a data-driven decision maker.

& What You've Learned
e ML helps DBAs move from reactive to predictive mode
e Forecasting isn't just for data scientists

e With your data and a few Python lines, you can see the future

Up Next — Chapter 5: Find the Needle — Anomaly Detection for SQL and System Performance
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Chapter 5: Find the Needle - Anomaly Detection for SQL and System Performance

“The best alarms are the ones you never have to hear, because you spotted the issue early.”

Performance issues don't come with a calendar invite.

They show up randomly, sometimes quietly, sometimes explosively:
e Arogue SQL consumes 90% of CPU.
e The I/O spikes without warning.
e Something “feels slow,” but the graphs look fine.

Here's the catch: traditional threshold-based monitoring might miss the subtle signals.
But Machine Learning doesn't.

In this chapter, we'll explore how to detect anomalies in SQL execution and system metrics using
ML—no huge data science background required.

@ What is Anomaly Detection?

An anomaly is anything that doesn’t behave like the rest:
e A SQL that suddenly takes 10x longer.
e CPU usage that spikes outside normal hours.
e Query count dropping to zero when it shouldn't.

WEe'll use Isolation Forest, a lightweight unsupervised ML algorithm perfect for IT data.

il Step 1: Prepare Your Performance Data

Let's assume you've captured SQL stats like this:

timestamp sql_id executions elapsed_time_ms cpu_time_ms
2024-04-01 10:00 7gs8a2 5 50 45
2024-04-01 10:10 7gs8a2 5 52 43
2024-04-01 10:20 7gs8a2 5 490 460

I That last row? Clearly an anomaly—but we'll let ML find it.

=/ Step 2: Use Isolation Forest to Detect Outliers

import pandas as pd
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from sklearn.ensemble import IsolationForest

import matplotlib.pyplot as plt

# Load your SQL performance log

df = pd.read_csv('sql_perf.csv')

# Feature selection

features = df[['executions’, 'elapsed_time_ms', ‘cpu_time_ms']]

# Train Isolation Forest
model = IsolationForest(contamination=0.05) # 5% of data expected to be anomalies

df['anomaly'] = model fit_predict(features)

# -1 = anomaly, 1 = normal

anomalies = df[df['anomaly'] == -1]

# Plotting

plt.figure(figsize=(10,6))

plt.plot(df['elapsed_time_ms'], label="Elapsed Time")

plt.scatter(anomalies.index, anomalies['elapsed_time_ms'], color="red’, label="Anomalies’)
plt.legend()

plt.title("Anomaly Detection in SQL Elapsed Time")

plt.show()

3% You now have a live map of when your SQL went rogue—no static thresholds involved.
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® Go Deeper: Add Context and Time
e Include time-of-day, day-of-week as features
e Tag SQLs by module or application
e Analyze before and after a deployment
You'll start catching:
e Slowdowns introduced by recent changes
e SQLs affected by data skew

e Hidden inefficiencies in trending queries

System Performance Use Case
You can apply the same technique to:

e SAR data (CPU, memory, 1/O)

e Network throughput

e Backup times

o DB connection count

Just feed the features to Isolation Forest, and it'll surface patterns you never thought to look for.

s Bonus: Add Streamlit to Visualize Anomalies

import streamlit as st

st.title("SQL Performance Anomaly Detector")

sql_id = st.selectbox("Select SQL ID", df['sql_id'].unique())

filtered = df[df['sql_id"] == sql_id]

st.line_chart(filtered[['elapsed_time_ms']])

anomalies = filtered[filtered['anomaly'] == -1]
st.write(" 4. Anomalies Detected:")
st.write(anomalies[['timestamp’, ‘elapsed_time_ms', ‘cpu_time_ms']])

You've just built your own SQL anomaly dashboard!
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. Caution

o Context matters — ML finds anomalies, but you decide if they're bad.

e Tune contamination wisely — Don't flood yourself with false alarms.

o Explainability — Always correlate ML findings with AWR/ASH or known events.

~~ Real Benefits for DBAs
Before ML
Threshold-based alerts
Manual SQL triage

Weekly performance reviews

Missed midnight slowdowns

© What You've Learned

After ML

Pattern-based alerts

Automated outlier detection
Continuous anomaly monitoring

Early detection, quicker resolution

e How to apply anomaly detection using Isolation Forest

e That SQL and system metrics can be turned into ML-friendly data

e How to visualize insights and improve root cause analysis

You're no longer just collecting performance data—you're understanding it in real-time with

Al.

Up Next — Chapter 6: Al as Your Co-Writer - Autogenerate SOPs and Upgrade Docs from

Prompts
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Chapter 6: Al as Your Co-Writer — Autogenerate SOPs and Upgrade Docs from Prompts

“If you've written it once, Al can help you write it again. Faster. Cleaner. Smarter.”

Documentation: the essential, the ignored, the always-postponed.
As DBAs, we do a lot:

e Installations and upgrades

e Patch management

e Performance tuning

o Daily checks

But we rarely have time to write it all down. The result? Tribal knowledge, scattered notes, and
reinventing the wheel for every project.

That changes now.
In this chapter, you'll learn how to use Al to automatically generate documentation from
prompts and inputs.

Whether it's a Standard Operating Procedure (SOP), upgrade plan, or RCA draft—Al can help you
get 80% of the job done.

‘s Real-World Scenario
Let's say you've just upgraded Oracle Database from 12c to 19c on a Linux VM.

Instead of manually typing the steps later, you feed the environment summary and actions into an
Al model and say:

@ Prompt:
“Generate an SOP for Oracle 12c to 19¢c upgrade on RHEL 7 using DBUA, including pre-checks,
backup steps, and post-upgrade verification.”

Output (from GPT-style Al)

Title: Oracle Database Upgrade SOP (12c to 19¢) — DBUA Method

Pre-Checks:
- Validate database version and patch level.
- Ensure sufficient disk space and memory.

- Verify listener configuration.
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Backup Steps:
- Perform RMAN full backup.
- Backup init.ora/spfile, tnsnames.ora, listener.ora.

- Capture current statistics and AWR.

Upgrade Steps:
- Launch DBUA from Oracle 19¢ home.
- Select database and follow upgrade wizard.

- Monitor upgrade logs: /u01/app/upgrade/logs/

Post-Upgrade:
- Run utlrp.sql to recompile invalids.
- Validate components from dba_registry.

- Confirm application connectivity.

Estimated Downtime: 90 mins

Rollback Plan: Restore RMAN backup and reconfigure listener

In less than a minute, you have a structured SOP draft. You can tweak it, add screenshots, and

circulate it.

Expand Use Cases
Task Prompt Example

"Create a step-by-step doc for installing

[ Il gui
nstall guide Oracle 19¢c on Windows Server"

"Generate patching SOP for April PSU on

Patch plan
P RAC environment"

"Summarize actions taken for high CPU

Incident RCA
neiden incident on 4th April"

Daily health check "Draft daily DB checklist for a production
template system"

You don't need to start with a blank page again.

Al Output

Pre-reqs, download links,
service configuration

CRS stop/start, opatch
commands, rollback plan

RCA draft with time-based
timeline

Backup check, alert log scan,
tablespace status
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&% Tools You Can Use
e GPT4AIl / LLMs: For prompt-based SOP/document generation.
e LangChain: To build SOP generators that accept structured input (like forms or checklists).
o PDF/Markdown Export: Convert Al outputs to sharable formats.

e Streamlit + Prompt Ul: Let team members enter environment inputs and generate docs
on the fly.

Bonus: Build Your Own Doc Assistant with Streamlit
import streamlit as st

import openai

st.title("SOP Generator")
env = st.text_area("Enter environment summary")

task = st.text_input("Describe the task (e.g., Oracle upgrade)")

if st.button("Generate SOP"):
prompt = f"Generate an SOP for the following:\nEnvironment: {env\nTask: {task}"
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=[{"role": "user", "content": prompt}]
)

st.write(response['choices'][0]['message’]['content'])

Now anyone on your team can auto-generate docs. No typing, no copy-paste chaos.

< Pro Tips
e Always review and validate Al-generated content.
e Use version control (e.g., Git) for storing SOPs.
e Encourage juniors to learn by editing Al-generated docs.

e Build a central repository of reusable prompts.
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& What You've Learned
e Al can dramatically speed up SOP and document creation.
e You can create docs from simple environment descriptions or chat-like inputs.
e With Streamlit and OpenAl, you can build internal tools for your team.

You just moved from writing to co-writing with Al.

Up Next — Chapter 7: Becoming a DBA Data Scientist — Build Your First ML Model Without a
PhD
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Chapter 7: Becoming a DBA Data Scientist — Build Your First ML Model Without a PhD

“You don't need a PhD to be a data scientist. You just need a problem to solve, some curiosity, and a
little bit of Python.”

If you're a DBA, you're already halfway to being a data scientist.
Think about it—every day you:

e Look at metrics

e Spot anomalies

e Forecast growth

e Tune systems
Now imagine training a machine to do that with you.

Welcome to the world of Machine Learning (ML)—not as a buzzword, but as a DBA's assistant. In
this chapter, we'll walk through how to build your first ML model using familiar data and no ML
background.

The Use Case: Forecasting Tablespace Growth
Problem: “I want to predict when a tablespace will run out of space.”

You already collect size data every 10 minutes. Now, let's use that to forecast future usage and
send early alerts.

lil Step 1: Prepare Your Dataset

You need historical tablespace usage.
SELECT date_time, tablespace, bytes
FROM oracle_obj_size
WHERE tablespace = 'USERS’;

Save it as a CSV, or connect your Python script directly to your DB.

@ Step 2: Load Data in Python

import pandas as pd

df = pd.read_csv("tablespace_growth.csv")
df['date_time'] = pd.to_datetime(df['date_time'])

df.set_index('date_time', inplace=True)
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df = df.resample('D').mean().interpolate()

Now your data is clean and time-series ready.

~/ Step 3: Build a Forecasting Model with Facebook Prophet

from prophet import Prophet

df_prophet = df.reset_index().rename(columns={'date_time": 'ds’, 'bytes": 'y'})
model = Prophet()

model.fit(df_prophet)

future = model.make_future_dataframe(periods=30)

forecast = model.predict(future)

model.plot(forecast)

Result: You'll see a visual chart showing usage trend and prediction for the next 30 days. You can
even automate alerts when thresholds are likely to be crossed.

+ Want Anomaly Detection Too? Use Isolation Forest

What if your tablespace suddenly jumped 20 GB?

from sklearn.ensemble import IsolationForest
clf = IsolationForest(contamination=0.05)

df['anomaly'] = clf.fit_predict(df[['bytes']])

Flag the anomalies visually in your chart. Now you know when and why sudden growth happened.

Make it Clickable with Streamlit
import streamlit as st

import matplotlib.pyplot as plt

st.title("Tablespace Forecast and Anomaly Detector")

# Upload data
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uploaded = st.file_uploader("Upload CSV", type="csv")
if uploaded:

df = pd.read_csv(uploaded)

# Process and plot...

st.line_chart(df['bytes')

# Show forecast and anomalies
# (re-use code from above)

Now you've got an app that your whole team can use.

& What You Just Did

Took DBA metrics

Trained a forecasting model
Added anomaly detection
Wrapped it in a web app

That's machine learning. For DBAs. By a DBA.

+ Bonus Use Cases

Use Case ML Model

Predict CPU/Memory saturation Time series + Prophet
Detect long-running SQLs Clustering

Classify incidents by category  Naive Bayes

Forecast database growth Linear regression, LSTM

Detect storage spikes Isolation Forest

“ Pro Tips
e Start with known problems—forecasting, anomalies, classification.
e Collect clean, consistent data.
e Use simple models first (Prophet, Random Forest, Isolation Forest).

e Build once, run weekly/monthly as a cron job or scheduled notebook.
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© Chapter Summary
e You can build powerful ML models with real DBA data.
e Tools like Prophet and Isolation Forest make it beginner-friendly.
e With Python + Streamlit, you can share your insights easily.

You just became a DBA Data Scientist.

Coming Up — Chapter 8: From Dashboard to Decision - Visualizing DBA Metrics with Impact

DOYENSYS

VALUE INNOVATION



Chapter 8: From Dashboard to Decision - Visualizing DBA Metrics with Impact

“A chart can tell a story your logs never will. Turn data into decisions with the power of visuals.”

We DBAs love numbers.
But let's be real—raw metrics don’t always speak to others.

Business leaders want answers, not AWR reports.
Architects want trends, not log lines.
You want clarity, not command-line dumps.

So how do we bridge that gap?

With dashboards.
Interactive. Visual. Real-time.

In this chapter, we'll explore how to turn your DBA insights into impactful dashboards using
Streamlit, Plotly, and Matplotlib—no Tableau, no Power B, just Python and your skills.

Il Why Visualize?

Here's how dashboards add value:

Metric Raw View Dashboard View Outcome

CPU usage Text logs Line graph with thresholds Immediate alert on spikes
Tablespace usage SQL rows Area chart with forecast line Predictive planning

SQL performance Execution plans Top N bar charts Identify slow queries
Backup status RMAN logs Heatmap or checklist Compliance overview

Dashboards help you move from data collection to data-driven decisions.

Step-by-Step: Build a Capacity Dashboard
Objective: Show tablespace growth, top growing objects, and forecast.
import streamlit as st
import pandas as pd

import plotly.express as px

st.title("Oracle Capacity Dashboard")
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df = pd.read_csv("oracle_obj_size.csv")
df['date_time'] = pd.to_datetime(df['date_time'])

df['MB'] = df['bytes'] / (1024**2)

# Filter by tablespace
tablespace = st.selectbox("Select Tablespace", df['tablespace'].unique())

df_filtered = df[df['tablespace'] == tablespace]

# Line chart for usage trend
trend = df_filtered.groupby('date_time")['MB'].sum().reset_index()
st.subheader("Tablespace Usage Trend")

st.plotly_chart(px.line(trend, x="date_time', y="MB, title="Growth Over Time"))

# Top 5 objects by size

st.subheader("Top 5 Objects")

latest = df_filtered[df filtered['date_time'] == df filtered['date_time']l.max()]
top_objects = latest.sort_values(‘MB', ascending=False).head(5)
st.write(top_objects[['object_name', 'MB']])

@ Result: One-click visual story of what's growing, how fast, and who's responsible.

. Add Anomaly Detection Visualization

from sklearn.ensemble import IsolationForest

df_daily = trend.copy()
clf = IsolationForest(contamination=0.1)

df_daily['anomaly'] = clIf.fit_predict(df_daily[['MB']])

anomalies = df_daily[df_daily['anomaly'] == -1]
st.subheader("Anomalies Detected")
st.plotly_chart(px.scatter(anomalies, x="date_time', y="MB’, color_discrete_sequence=['red']))

Boom—red dots show unusual spikes in usage.
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lil Other Dashboard Ideas

Use Case Visual Element

Daily Health Checks Checklist with pass/fail flags

Top SQLs by CPU/IO Horizontal bar chart

Backup Status by DB Green/Red status grid

Index Monitoring Pie chart of unused vs. active indexes
Job Failures Table with color-coded rows

You can use:
o Plotly for interactivity
e Altair for clean charts

e Matplotlib for custom graphs

< Package and Share
Want to share your dashboard?
e Package with Docker for one-click deployment
e Host on internal server or share a .streamlit.io link

e Add login/authentication if needed (with Streamlit Auth)

Real-World Impact

Before After
Manual Excel reports Real-time dashboards
Logs sent over email Interactive insights

Forecasted capacity

Missed space alerts .
planning

Early warnings and

SLA violations .
prevention

This is what leadership loves: insights they can act on.

@ Chapter Summary

e Dashboards make your DBA work visible, valuable, and actionable.

e  With Streamlit + Python, you can build and deploy beautiful interfaces.
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e Use anomaly detection and forecasting alongside visual storytelling.

You don't just collect metrics anymore.
You visualize. You influence. You lead.

Coming Up — Chapter 9: How Prompt Engineering Turns You into a 10x DBA
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Chapter 9: How Prompt Engineering Turns You into a 10x DBA

“It's not about knowing everything — it's about knowing how to ask.”

You've automated.
You've visualized.
You've even built machine learning models.

But now, let’s take things to the next level.

Imagine having a super-assistant —

One that understands your database problems, fetches relevant insights, and even writes scripts or
documents for you.

No buttons. No dashboards. Just a simple question.

Welcome to the world of Prompt Engineering.

=/ What is Prompt Engineering?

Prompt engineering is the skill of crafting effective questions or instructions to interact with Al
language models like GPT-4, Claude, or GPT4AII.

Think of it as writing a powerful SQL query — but for intelligence.

Task Old Way New Way

Generate SOP Refer templates "Generate SOP for Oracle upgrade on Linux"

Debug issue Search docs/forums "Why is Oracle listener failing to start with TNS-12541?"
Write SQL Trial and error "Write a SQL to list top 10 queries by IO in last 24 hrs"
Document incident Manually draft "Summarize this log into a root cause analysis"

Where Prompt Engineering Helps DBAs

Auto-generate RCA reports

Summarize AWR/ASH outputs

Translate logs into human-readable summaries
Create shell scripts or PL/SQL blocks

Explain errors with solutions

Generate technical documentation

The key?
How you frame the prompt.
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% Prompt Patterns Every DBA Should Master

Here are powerful prompt patterns you can reuse:

1. %X Problem Solver

"Here is a SQL error. Explain the root cause and possible fixes."
ORA-01555: snapshot too old

2. SOP Generator

"Generate a step-by-step SOP for upgrading Oracle 19c to 27c on Linux."
3. & RCA Summarizer

"Here is a listener log file. Summarize the key events and root cause."
4. @ Explainer Prompt

"Explain what this SQL does and how to optimize it."

5. Script Builder

"Write a shell script to check Oracle DB status and alert if down."

6. .~ Forecast Prompt

"How do | forecast tablespace usage using Python and Prophet?"

@ Real Example: AWR Summary with GPT

Prompt:
"Summarize this AWR report and highlight high load SQL IDs, CPU bottlenecks, and
recommendations."

Output (from GPT):
e Top SQL: SQL ID abcd1234 with high buffer gets
e CPU usage peaked at 95% on 8-core system
e Recommendations: Tune SQL ID abcd1234, consider index on table XYZ

That saves you 30 minutes of manual work.

Tools You Can Use

e GPT-4 (OpenAl) — Most advanced, needs API key

e GPT4AIl - Local LLM, private and fast

e LLM-powered assistants — ChatGPT, Claude, Google Gemini

e LangChain / Llamalndex — For custom Al-driven DB tools
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You can even integrate these into your Streamlit apps or build a CLI tool like:

> oradba-chat "How to configure RMAN for TDE backup?"

@ Tips for Writing Better Prompts

e Be specific, not vague

Add context (OS, DB version, symptoms)
e Use natural language — talk like a human
e Chain your questions to go deeper

e Ask for code + explanation when needed

DBA Prompt Library (Free to Copy)
Task Prompt

Upgrade Document "Write a detailed upgrade plan for Oracle 19¢ to 23c on RHEL 8"

RCA Summary "Summarize the listener log for issue on April 3rd"
Error Fix "Explain ORA-00600 and how to troubleshoot it"
Health Check "List top 10 things to check for Oracle DB health on Linux"

Performance Tuning "Steps to identify slow queries and tune SQLs in Oracle"

You can build your own prompt library — one that grows with experience and improves with
reuse.

%’ Chapter Summary
e Prompt engineering gives you superpowers as a DBA.
e It lets you ask better, smarter questions — and get results instantly.
e Tools like GPT-4 and GPT4All can turn logs, errors, and questions into solutions.

e With the right prompts, you can write documents, fix issues, generate code, and even learn
faster.

In the Al era, it's not just about knowing —
It's about asking right.

Coming Up — Chapter 10: Your Al-Enabled DBA Toolkit - Tools, Libraries, and Templates You
Can Use Today
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Chapter 10: Your Al-Enabled DBA Toolkit - Tools, Libraries, and Templates You Can Use Today

“A tool is only as powerful as the hands that wield it. Let’s get your hands full.”

By now, you've seen what Al and ML can do for you as a DBA.
You've explored automation, prediction, documentation, prompt engineering — but none of it
works without the right tools.

This chapter is your go-to toolbox. Whether you're building a dashboard, training a model, or just
chatting with a local LLM to explain an Oracle error, here’s everything you need to get started.

g2 Categories of Tools We’'ll Cover:

—_

Python Libraries for Al/ML

2. Pre-trained Al Language Models
3. Prompt Engineering Tools

4. DBA-Focused Utility Scripts

5. Web-Based Tools and Platforms

6. Templates and Frameworks

1. ¥ Python Libraries for Al/ML

These are your building blocks for any Al/ML project.

Library Use

pandas Data manipulation

scikit-learn Machine learning (classification, forecasting, anomaly detection)
matplotlib / seaborn Data visualization

prophet (by Meta) Time series forecasting (tablespace, CPU trends)

xgboost High-performance boosting algorithms

isolation-forest Detect anomalies in object/table growth

streamlit Build interactive web dashboards easily

transformers (by Hugging Face) Load BERT, T5 models for NLP tasks

langchain Build Al applications using LLMs, agents, tools
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2. [ Pre-Trained Language Models

Skip the training — plug and play with these ready-to-use models:

Model Description
GPT-4 (OpenAl) Best for advanced reasoning, available via ChatGPT+
GPT4AIl Open-source, works locally, great for privacy-conscious orgs

T5 (Text-to-Text Ti f .
(Text-to-Text Transfer Great for summarization, Q&A

Transformer)

BERT For classification, error categorization

Claude (Anthropic) Fast and context-aware, useful for summarization
i Lightweight LLMs, can run on-prem or in small

LLaMA / Mistral ghtwelg P

environments

'\ Want to go local? Try GPT4All — you can run LLMs without internet, perfect for enterprises.

3. Prompt Engineering Tools

You've learned prompting. These tools help you level up:

Tool What It Does

ChatGPT Interactive LLM interface for generating docs, debugging
PromptHero Prompt templates for different domains

Llamalndex Connect LLMs to your own Oracle logs/data

Notion Al Write incident reports, SOPs from notes

OpenAl Playground Test and tweak prompts with different models and temperature settings
FlowiseAl Visual no-code builder for LLM workflows

Bonus: Create a custom prompt library using Google Sheets + Apps Script!

4. DBA Utility Scripts (Al-Powered)
These are building blocks to make your daily DBA life Al-friendly:

e awr_summary_explainer.py
— Feed AWR text and get summary via GPT

e incident_auto_doc.py
— Load incident logs, auto-generate RCA document
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e db_forecast.py
— Forecast tablespace or object growth using Prophet

e sql_analyzer.py
— Take in SQL text and return optimization suggestions

e listener_log_reader.py
— Parse listener logs, extract failure trends

You can automate these with a Streamlit dashboard!

5. Web Tools and Platforms

Skip installation — these web apps get you results fast.

Tool Use

ChatGPT Conversations, code generation, RCA writing
Streamlit Cloud Deploy your own dashboards

dbt.ai Data transformation workflows

AWS SageMaker Studio Lab Free JupyterLab for ML

Oracle Cloud Al OCl's Al/ML services
Google Colab Free Python/ML lab in your browser
6. Templates and Frameworks You Can Use

Here's a starter pack of templates to make you 10x faster:

e SOP Template Generator Prompt
"Create a step-by-step SOP for Oracle patching on a RAC setup."

e Incident RCA Prompt
"Summarize the following incident log and identify probable root cause and resolution steps."

e Upgrade Checklist
Excel + Prompt: “Convert this checklist into a pre/post upgrade validation plan.”

e SQL Analysis Notebook

Jupyter Notebook with SQL parsing, performance estimation, and query rewriting
suggestions.

e Dashboard Framework
Pre-built Streamlit app with tabs for:

o DB Capacity Forecast
o Object Growth Anomalies

o SQL Performance Explorer
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€ Final Thoughts

This toolkit isn't just for exploration — it's your starter kit for transformation.

You don't need to build everything from scratch.

Start with small scripts, wrap them in dashboards, connect them to LLMs — and scale.

In a few weeks, you'll be using Al to solve DB problems that once took hours — in minutes or
seconds.

Chapter Summary
e You now have a curated set of tools, libraries, and templates
e Use Streamlit + Python + LLMs for quick MVPs
e Pre-trained models + prompt engineering = no-code productivity

e You don't need to be a data scientist — just a curious, smart DBA

Next Up — Chapter 11: From 0 to Hero - Building Your First End-to-End Al App for DBAs
Chapter 11: From 0 to Hero - Building Your First End-to-End Al App for DBAs

“You don't learn Al by reading about it — you learn it by doing. Let’s build something real.”

Welcome to the culmination of everything you've explored so far.

In this chapter, you're going to build a complete Al-powered app tailored for Database
Administrators — from gathering input to displaying smart insights.

And no, you don't need to be a full-stack developer.

We'll use Streamlit, Python, and Al models to create a functional, beautiful, and usable
application that could fit right into your daily toolbox.

s Use Case: “Oracle DB Health Assistant”
A simple Al app that lets a DBA:

1. Input a natural language prompt or upload AWR/incident logs

N

Analyze the issue using a local or cloud-based LLM (like GPT4AIl)
3. Visualize key metrics like CPU trends, tablespace growth, and SQL bottlenecks

4. Recommend next steps, generate SOPs or summaries
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&) Workflow Overview

graph TD;
A[User Prompt / Log File] --> B[Text Preprocessing];
B --> C[LLM / ML Models];
C --> D[Insights + Suggestions];

D --> E[Dashboard with Graphs + Recommendations];

Tech Stack

Component Tool

Ul Streamlit
Al GPT4AIl or OpenAl GPT-4
ML IsolationForest + Prophet

Backend Python

Data AWR text / Oracle logs / Simulated CSVs

Step-by-Step Build Guide
H Step 1: Set Up Your Environment
pip install streamlit openai pandas matplotlib prophet scikit-learn gpt4all
Create your working folder and files:

/oracle-db-health-assistant/

|

—— app.py

—— model_utils.py

—— prompt_templates.py
L—— sample_data/

L—— awr_sample.txt

H Step 2: Design the Streamlit Ul (app.py)
import streamlit as st

from model_utils import analyze_prompt, forecast_capacity
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from prompt_templates import SOP_GENERATOR

st.title(" @ Oracle DB Health Assistant")

user_input = st.text_area("Enter your prompt or paste logs here:", height=300)
if st.button("Analyze"):
with st.spinner("Thinking..."):
insights = analyze_prompt(user_input)
stmarkdown("### i@l Al Insights")

st.write(insights)

if st.button("Forecast Capacity"):
stmarkdown("### .~ Capacity Forecast")
fig = forecast_capacity()

st.pyplot(fig)

H Step 3: Add the Al Logic (model_utils.py)
from gpt4all import GPT4All

import pandas as pd

from prophet import Prophet

import matplotlib.pyplot as plt

model = GPT4AIl("mistral-7b-instruct")

def analyze_prompt(text):

return model.chat(text)

def forecast_capacity():
df = pd.read_csv("sample_data/capacity.csv") # Date,Usage_GB
df.columns = ['ds', 'y']
m = Prophet()
m.fit(df)
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future = m.make_future_dataframe(periods=15)
forecast = m.predict(future)
fig = m.plot(forecast)

return fig

H Step 4: Prompt Templates (prompt_templates.py)
SOP_GENERATOR = """

Given the following Oracle database upgrade details, generate a Standard Operating Procedure
with:

1. Pre-checks
2. Upgrade steps

3. Post-checks

Details:

{details}

Use this with:
prompt = SOP_GENERATOR format(details=user_input)

response = model.chat(prompt)

H Step 5: Run Your App
streamlit run app.py

&= You now have an Al assistant for Oracle DB health — ready to analyze inputs, forecast capacity,
and generate insights.

Optional Enhancements

e Upload AWR Reports and parse them using regex

e Fine-tune prompts to generate RCA documents

e Add tabs in Streamlit for SQL tuning, anomaly detection, upgrade planning

e Deploy to Streamlit Cloud or run as a local support tool
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What You Just Did

o Built a real Al-powered DBA tool from scratch

e Combined NLP + Forecasting + Visualization

e Used modern no-setup tools to create a deployable app

And most importantly — you did this without becoming a data scientist or full-stack engineer.

Chapter Summary
e Built a working Al dashboard for DBAs
e Integrated GPT4All and Prophet into Streamlit

e Created a foundation you can expand and customize

Next Up — Final Chapter 12: The Road Ahead - Becoming an Al-Empowered DBA
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Chapter 12: The Road Ahead - Becoming an Al-Empowered DBA

“It's not about being replaced by Al — it's about being enabled by it.”

You've just taken a bold step.

From exploring foundational concepts to building a fully functional Al application, you've now
entered a new dimension of Database Administration. One where intuition is backed by
intelligence, and repetitive tasks are transformed into opportunities for innovation.

Now what?

This chapter is your compass — guiding you on how to continue evolving, stay relevant, and grow
as an Al-powered DBA.

4 Embrace the Mindset Shift

Traditionally, DBAs have been seen as gatekeepers of stability. But in the era of Al, you also
become a driver of change.

Here's the mindset transformation:

From... To...

Reactive troubleshooting Proactive prevention with ML
Manual report creation Automated, smart documentation
Tribal knowledge sharing Intelligent knowledge bases

Fixed scripts and SOPs  Dynamic, Al-generated playbooks

Your new edge isn't just technical — it's strategic thinking powered by Al.

Keep Iterating: What to Do After This Book
1. Build a Portfolio of Use Cases

Pick real scenarios from your daily work and apply what you've learned.
For example:

e Anomaly detection on tablespace growth
e Auto-generated SOPs for upgrades
e Incident summarizer for faster RCA

Each mini-project builds confidence, and could become a reusable asset.
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2. Learn from the Community

You don't need to go alone.

Follow these communities and resources:
e r/MachineLearning (Reddit)

Towards Data Science on Medium

DBAStackExchange for database + Al questions

Streamlit Discord and LangChain Slack groups

Open-source projects and shared prompts can cut your learning curve in half.

3. Stay Hands-On
Don't wait for perfection.
Keep experimenting with:
e New models (Claude, LLaMA, Mixtral)
e Low-code Al tools (Flowise, Langflow)
e Prompt engineering techniques (few-shot, zero-shot, role-based)

Even one prompt a week can help you discover new Al use cases.

%’ A Glimpse Into the Future

In the next 3-5 years, we expect:
e Autonomous DBA copilots embedded in every database tool
e GenAl-driven support tickets and documentation workflows
e Self-tuning queries based on workload prediction
e Natural language interfaces to replace SQL dashboards

The best DBAs won't be those with the most scripts — but those with the best questions and
ability to translate problems into Al workflows.

£ Bonus: Tools to Watch

Here are some emerging tools to keep your eyes on:
Tool Use Case
LangChain Al agent pipelines

Pinecone Vector DB for search-based Al
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Tool Use Case

GPT4All  On-premise, private GenAl
Streamlit Al app building for non-devs
FastAPI Lightweight Al microservices

Llamalndex Intelligent querying of structured & unstructured data

% Final Words
This isn't the end — it's a beginning.

You've proven that Al and ML aren’t reserved for data scientists. With curiosity and creativity,
you've built meaningful solutions as a DBA.

So whether you're writing the next SOP generator, building an Al incident bot, or simply optimizing
backup scripts using ML forecasts — remember:

You are now the architect of intelligent DBA solutions.

“The best way to predict the future is to build it — one prompt, one model, and one insight at
a time.”

Go build. Go explore. Go lead.

® Thank You & What’s Next?
e Use this book to train others in your team.
e Prepare a deck and demo using these chapters.
e Start a mini internal Al lab or PoC group.

e Share your journey online — become the voice of Al-powered DBAs!
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