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Three Independent Validations
One Conclusion, CCN Works
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Executive Summary

Enterprise Al deployments face three critical challenges:

Scale

Can the infrastructure handle production
volumes?

Accuracy

Can we trust cached responses?

Diversity

Will it work across all our use cases?

This report presents comprehensive validation results
demonstrating that WorldFlow Al's patent pending
ContextCache Network (CCN) addresses all three.

We conducted three independent validations, each
designed to stress-test a different dimension of semantic
caching performance.
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Three Validations

Validation Scale Key Finding What It Proves

Scale Benchmark 10M queries 99% reliability, Production-ready at scale
13B tokens 60% hit rate

Accuracy 25.5K queries 100% precision, Zero incorrect responses

Validation

86.8% hit rate

Real-World 60.8K queries 75.3% hit rate, Works across all use cases

Diversity 3,500 classes

() The bottom line: CCN delivers 60-87% cost reduction across diverse workloads while
maintaining enterprise-grade accuracy and reliability. Whether you're processing

millions of queries, operating in regulated industries, or running complex multi-

domain Al applications, CCN is ready for production.
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Combined Results at a Glance

Total Queries Validated
10,086,341 queries

across 3 benchmarks

Cache Hit Rate Range
60% - 86.8%

workload dependent

Precision Accuracy Validation

100%

Zero False Positives

System Reliability
99%

uptime across 10M queries

Latency Improvement
200-643x faster

than direct LLM calls

Query Diversity Tested
3,500+

unique semantic classes

© 2025 WorldFlow Al, Inc. All rights reserved.



Validation 1;

Scale & Reliability

The Question:

Can CCN handle
production-scale workloads
without degradation?

Our first validation pushed CCN to process 10
million queries in under 6 hours, the equivalent of
months of production traffic compressed into a
single stress test. The goal was to validate
infrastructure reliability, consistency, and
performance under sustained high-throughput
conditions.
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Test Configuration

Total Queries Duration

10M (13B tokens) 5.95 hours

Concurrent Connections 5 Query Categories

1,500 Customer Support, Knowledge Base, Code, Creative
& Analysis
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Results

Metric Result Significance

Cache Hit Rate 60% Reduced token consumption
System Reliability 99.999% Enterprise-grade uptime
Cache Hit Latency (p50) <100ms Sub-second responses
Performance Consistency No degradation Stable under sustained load

() Key Insight: CCN maintained consistent performance throughout the entire 6 hour

validation with zero degradation. The 60% hit rate on synthetic workloads represents a
conservative baseline of domain-specific deployments typically achieve 75-87% hit
rates.

© 2025 WorldFlow Al, Inc. All rights reserved. 8



Validation 2;

Accuracy & Precision
The Question:

Can we trust that cached
responses are actually
correct?

Scale means nothing if cached responses are
wrong. Our second validation used the Bitext
Retail Banking dataset, an industry-standard
collection with labeled intents for every query.
This allowed us to independently verify that every
cached response was semantically correct for its

query.
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Test Configuration

Dataset

Bitext Retail Banking (HuggingFace)

Unique Intents

26 customer service intents
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Total Queries

25,545

Verification Method

Intent matching

query intent vs. cached response intent
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Results

Metric Result
Precision 100.00%
Cache Hit Rate 86.81%

F1 Score 92.94%
Latency Improvement 643x faster

Significance

ZERO false positives

Reduced token consumption
Optimal precision-recall balance

15msvs 10 seconds

() Key Insight: Every single cached response returned by CCN was verified as

semantically correct. The 100% precision means users never receive incorrect

responses from cache, critical for regulated industries and trust-sensitive applications.
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Al Performance Metrics

Accuracy = &

New Horizons

’ & Askanything about your data

/'\I .
- ‘A How can Al optimize oy workflow?

Validation 3:

Real-World Diversity
The Question:

Will CCN work across the full
diversity of our production
traffic?

Our third validation used the LM-Arena benchmark: 60,796
real human conversations spanning coding, creative
writing, analysis, and general knowledge. This wasn't
synthetic or curated data; it was the messy, diverse reality
of how humans use Al systems.
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Test Configuration

Dataset Total Queries
SemBenchmarkLmArena (HuggingFace) 60,796
Unique Semantic Classes Query Types
3,500 distinct intent categories Coding, Creative Writing, Analysis, General
Knowledge
Results
Metric Result Significance
Cache Hit Rate 75.3% Reduced token consumption
Average Similarity 94.35% High-confidence matches
Sustained Throughput 92.5 QPS per node Production-ready performance
Hit Rate Stability +1% variance Consistent across 60K queries

() Key Insight: CCN maintained a 75.3% hit rate across 3,500 different semantic classes.

This proves semantic caching works for all your Al workloads, not just narrow use
cases.
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Combined Economic Analysis

Across all three validations, CCN demonstrated consistent cost reduction potential ranging from 60% to 87%, depending
on workload characteristics.

Cost Savings by Scenario

Workload Type Hit Rate LLM Cost* With CCN Annual Savings
Mixed/General (Scale) 30-60% $15,000 $6,000 $108,000
Diverse (Real-World) 75% $15,000 $3,750 $135,000
Domain-Specific (Accuracy) 87% $15,000 $1,950 $156,600

*Based on GPT-4 at $0.03/1K tokens, 500 tokens/query, 1M queries/month

Latency Impact

Beyond cost savings, CCN transforms user experience through dramatically reduced latency:

Direct LLM Call CCN Cache Hit Improvement
2-10 seconds 15-100ms 200-643x faster
Noticeable wait Instantaneous Transformational
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Technology Overview

CCN's semantic caching works by understanding the meaning of queries, not just their text. When a user asks "What are

your business hours?" and another asks "When are you open?", CCN recognizes these as semantically equivalent and

can serve a cached response.

How It Works

Ol

02

Query Embedding

Incoming queries are converted to high-dimensional
vector representations that capture semantic meaning

03

Similarity Search

CCN searches for semantically similar queries in the cache
using efficient vector indexing

04

Threshold Decision

If similarity exceeds the configurable threshold, return
cached response

Key Differentiators

TIP Contextual Framework

Patent-pending technology that understands Time,
Intelligence, and Place dimensions

Cache Miss Handling

For cache misses, query is forwarded to LLM and response
is cached for future use

Configurable Precision

Adaptive similarity thresholds using ML to balance
hit rate vs. accuracy for your use case

Privacy-Preserving

Selective Dimensional Disclosure (SDD) enables
enterprise-grade privacy controls

Multi-Provider Support

Works with any LLM provider: OpenAl, Anthropic,
open-source models, etc...
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Deployment Options

Option Description Best For

Cloud SaaS Fully managed service Fast deployment, minimal ops
Dedicated Cloud Single-tenant, managed by WorldFlow Al Data isolation, compliance
On-Premise Deployed in your infrastructure Maximum control, air-gapped

Ready to Reduce Your LLM Costs by 60-87%?

Want to discuss how CCN can transform your Al infrastructure? We offer complimentary 2 week assessments for
qualified enterprises. See your actual hit rates and projected savings with your real workload. Contact us for more
information.

sales@worldflowai.com | www.worldflowai.com
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About WorldFlow Al

WorldFlow Al is building the infrastructure layer for contextual intelligence. Our mission is to make Al more efficient,
accessible, and trustworthy by eliminating redundant computation while maintaining enterprise-grade accuracy.

The ContextCache Network (CCN) is our flagship product, backed by a comprehensive patent pending portfolio covering
semantic caching, contextual routing, privacy-preserving query processing, and hardware acceleration.

Validation Datasets Used

Scale Benchmark

10M synthetic queries averaging 1,300 tokens each across 5 enterprise categories

Accuracy Validation

Bitext Retail Banking LLM Chatbot Dataset (HuggingFace, CDLA Licensed)

Real-World Diversity

vCache/SemBenchmarkLmArena (HuggingFace)

WorldFlow Al, Inc.

The Complete Semantic Caching Solution

sales@worldflowai.com | www.worldflowai.com
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