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The Debugging Bottleneck
Today

@ Slow and Manual

Traditional debugging is reactive. It relies heavily on manual processes.

(5 Overwhelming Volume

Millions of log lines produce few actionable insights. Teams struggle with scale.

/\ Increased MTTR

Debugging delays increase resolution time. This adds stress to engineering
teams.

() Need for Intelligence

Modern systems require faster, smarter analysis techniques. Manual methods
fall short.
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Why Logs Are a Goldmine
for ML

Rich Pattern Source System Behavior
Logs contain valuable patterns Mirror

hidden in plain sight. They wait They reflect actual system
for discovery. behavior, user activity, and

failure signals. Nothing is

theoretical.

Beyond Manual Analysis

Humans miss subtle correlations. Machine learning can find

connections at scale.




Core Challenges in Log Analysis

@

Noise-to-Signal Ratio

Raw logs contain overwhelming noise

Format Inconsistency

Different services use different log structures

Temporal Gaps

Missing context between log entries

Rare Event Detection

Critical issues often appear as outliers



ML Techniques for Pattern Recognition

Clustering

Algorithms reveal hidden log

groupings and similarities

Embeddings

Convert log text into machine-

readable vector space
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Dimensionality Reduction

PCA simplifies noisy data to find key

patterns

Sequence Models

LSTM networks identify time-based

patterns in logs



Anomaly Detection Approaches

Statistical Models ML Methods

Flag deviations from known baselines. Detect complex anomalies through

Effective for simple patterns. advanced learning.

e Z-score analysis e Isolation Forests
e Moving averages e Autoencoders
e Percentile thresholds e One-class SVM

Hybrid Approaches

Combine rules and learning for

optimal results.

e Rule-based filtering
e ML verification

e Continuous feedback



Overview

Log
Collection

Gather logs
from all
system
components

and services

Preproces
sing

Clean,
normalize,
and structure

raw log data

System Architecture

ML
Pipeline

Apply pattern
recognition
and anomaly
detection

models

Insight
Engine

Generate
alerts and
visualizations
for actionable

decisions




Real World MTTR Reduction Success Stories

Organizations across sectors report dramatic improvements after implementing ML-based observability.

TEHIK E-commerce Platform Cloud Optimization Study

Achieved 40% MTTR reduction with Cut MTTR by 40% through Al-driven Reported 40% faster resolution times
Elastic Observability tools. root cause analysis. using anomaly detection.



Human-in-the-Loop Debugging

ML Surface Patterns Human Validation Feedback Loop
Algorithms detect patterns but lack Engineers provide critical context. They = Human responses improve model
context. They need human guidance. validate edge cases and unusual alerts. accuracy. The system gets smarter over

time.



Limitations & Considerations

Al Model
Limitations

Balancing complexity and transparency

Transparency Challenges

Complex Al models can lack explainability. "Black box"
decisions reduce trust.

Engineers need to understand why an alert fired. Context

matters.

with ethical considerations

Model Maintenance
Systems drift over time. Models require regular retraining.

Without updates, performance degrades as system behavior

changes.

Ethical Concerns

Alert prioritization contains implicit bias. Not all systems
get equal attention.

Teams must consider fairness in monitoring critical vs. non-

critical services.



Key Takeaways
1

Scale & Speed

ML brings unmatched scale to log analysis. Patterns emerge faster.

2

Root Cause Detection

Pattern recognition accelerates debugging. Problems become visible sooner.

3

Reduced Noise

Anomaly detection improves focus. Alert fatigue decreases significantly.

2

Incremental Adoption

Start small and build trust. Grow your Al debugging pipeline gradually.




Thank You

Connect

Thanks for attending the session! Feel free to connect or reach out if you'd like to continue the conversation.



