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THE SEMANTIC EVOLUTION OF DATA
ENGINEERING SURVEY DATA .
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A journey from 1,100+ CSV rows to

a fully
interoperable Linked Data ecosystem.
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A New Source Navigation

The objective 1s to liberate static survey data for sophisticated reasoning. We
are taking a raw analysis dataset and transforming i1t into a Knowledge Graph.
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Input Transformation Deployment Output
Survey CSV Google Gemini Virtuoso Universal SPARQL & SQL
Server Endpoints
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The goal 1s not just storage, but integration with global knowledge bases.
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The Primitive State: Trapped in Two Dimensions

Source: 1,100+
Participant Responses

= — = | Context: 2026 Data
=== | Engineering State of
=== === the Union

fffﬁﬁﬁﬁi Deficit: Flat architecture.
| Ambiguous free-text.
Zero interoperability.
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Valuable insights are locked in a format that prevents reasoning.
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Cognitive Leap I: Industrial Standardization
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NAICS (2022)

1922110
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Input: Free-text
industry categories.

Process: Mapping
jargon to Federal
classification
systems.

Standard: NAICS 2022
& SIC Codes.
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Cognitive Leap Il: Occupational Resolution

Data Plumber
ETL Ninja ~
f_"h -:r.— | .’_ . o e \ -
Data Warehouse Guy Standard Occupational

Senior Gpineer Senior DE Classification (SOC) 2018
Senior DE Big Data Engineer '. (S0C)

Data Ops Specialist 15-2051 Data Scientists
Analytics Engineer &\ J
Machine Learpin_g__Engineer

LA LCA

* Challenge: Ambiguous job titles.
* Technique: Keyword analysis and semantic alignment.
* Result: Official government standardization.
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Valuable i1nsights are locked 1in a format that prevents reasoning.
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Grounding via Internationalized Resource
|dentifiers (IRIS)

[ Code:
\ 541511

@ 42

OSHA US Census Bureau OxNET
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“Moving from distinct text strings to resolvable Web entities.”
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The Transformation Engine

7 =

LOGIC:
Google Gemini

Semantic Reasoning
Transformation Logic

AI provides the logic; Virtuoso provides the infrastructure.

Sl

INFRASTRUCTURE:
Virtuoso

Universal Server
SPARQL Endpoint
Deployment
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Subject (URI)

Predicate
Object

Serialization: RDF-Turtle

e Format:
RDF-Turtle (.ttl)

e Volume: 28,000+
Triples Generated



Hashing Strategy & Identity
e37d9615ft322#survey_entry_450

Geminl
Base Root 1 R IR T .
Unique
- » Result » Subject/0Object
Identifier
‘ SHA-256
Algorithm > Fragment

Ensures stable, unique i1dentity for every node in the graph.
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Syntactic Robustness & Literal Preservation

® Lossless Transition: Responses

stored as literal properties. :
L ""T wish we had better

documentation for the
legacy systems! It's a
nightmare."""

® Triple-Quoted Literals:
Accommodates multi-line text.

® Strict Escaping: Handles
complex punctuation safely.
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The Ontology: RDFS/OWL Formalization

Purpose: Providing a rigorous

schema for the Knowledge Graph.
Schema for the Knowledge Graph.

Utility: Defines exactly what
each property signifies for
machines and researchers.

Standards: Built on RDFS and
OWL.

rdfs:domain

rdfs:range

! = owl:Class

/
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P owl:Class

riifs:domain

owl:Class

» owl:Class
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I  owl:Class
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Governance & Vocabulary Alighment

rdfs:1sDefinedBy
<project_base_uri>

.................. L Ko [ e e O,
- Ontology

Schema.org DBpedia
Survey Structural Spatial & Regional
Elements Entities

We are not an island. We are part of the global Linked Data ecosystem.
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The Deliverable Suite
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| Enriched Knowledge Formal
Spreadsheet Graph Ontology
Hybrid CSV + Federal SrClaEle Semantic Roadmap

Codes + IRIs (28k+ Triples) |




Unlocking Advanced Reasoning

SPARQL
Analysis
Ready.

Bottleneck
Identification
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AI Adoption [
Rates

From static
storage to
active

questioning.

& NotebooklLM



& & & @ & &8 4 & @

Ontology & Governance
_(The Rules)

& . RDF Knowledge Graph
(The Structure)

— + Enriched Data
(The Foundation)

The data is no longer static. It is
alive, connected, and ready to answer. J
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