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Why a semantic digital twin supply chain

improves spend

Implementing a semantic digital twin supply
chain allows organizations to transition from
isolated, fragmented data silos to a unified
digital ecosystem where autonomous Al
agents can safely execute complex
procurement tasks. By combining deep
learning and knowledge engineering, this
approach solves the chronic issue of “dirty”
master data that commonly derails digital
transformations. Rather than relying on rigid
databases, a semantic digital twin
establishes a dynamic, context-rich
representation of your entire supply chain,
directly unlocking superior procurement
spend visibility and enabling automated data
governance.

How do semantic digital twins work in
supply chain management?

A semantic digital twin in the supply chain
works by translating raw, unstructured data
into a standardized, interconnected web of
meaning known as a knowledge graph. Unlike
traditional databases that store information
in isolated, flat tables, a semantic model
maps the relationships between different
data points. For example, a maintenance
database might list a part as a “hex bolt,”
while a purchasing database refers to it as a
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“threaded fastener.” A semantic digital twin
recognizes that these two descriptions
represent the exact same physical object.

To achieve this level of understanding, the
system uses knowledge engineering
procurement frameworks. This methodology
combines deep learning algorithms, which
recognize patterns and language nuances,
with symbolic Al, which enforces logical
business rules. By establishing these
semantic connections, the digital twin
creates a single, translation-free model of
your entire supply chain.

When autonomous Al agents query this
system, they do not just search for exact
keyword matches. Instead, they understand
the context of the query, the technical
attributes of the materials, and the
relationships between various suppliers. This
allows the agents to make logical, safe, and
accurate recommendations across different
business units.

Unified data space vs traditional data
lakes for procurement

A unified data space differs from a
traditional data lake by actively organizing,
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contextualizing, and governing data at the
point of ingestion rather than storing raw,
disconnected files in a central repository.
While data lakes are useful for storing
massive volumes of unstructured
information, they often turn into data
swamps because they lack semantic
structure. This lack of structure forces data
teams to spend valuable time manually
cleaning and mapping data for every new
analytical project.

For global procurement organizations, a
unified data space is critical for controlling
costs. When duplicate spare parts are
uploaded to a traditional data lake under
different names, they remain undetected.
This leads to redundant purchasing and
inflated inventory holding costs. In a unified
data space, the system automatically
detects these duplicates, which helps supply
chain directors identify redundant stock and
reduce capital expenditure.

How to automate material master
cleaning for S/AHANA migrations

To automate material master data cleaning
for SAP S/4HANA migrations, organizations
must deploy hybrid Al models that can
automatically classify, deduplicate, and enrich
legacy data before it enters the new ERP
system. Many S/4HANA migrations fail or
exceed their budgets because legacy data is
highly fragmented. “Dirty” data, which is
characterized by duplicates, missing
technical attributes, and non-standard
descriptions, prevents the new ERP system
from performing as intended.

The automated process for preparing your
material master data involves four key steps:

1. Ingestion and normalization: Gather
legacy data from all active ERP systems
and use multilingual deep learning to read
and interpret descriptions written in
different languages.

2. Knowledge application: Apply prebuilt
industry taxonomies to clean
descriptions, standardize units of
measure, and fill in missing technical
attributes.

3. Deduplication: Group identical items
that have different manufacturer part
numbers or descriptions, which prevents
unnecessary inventory spend.

4. Active governance: Implement real-time
data quality checks at the point of entry
so that uncleaned or duplicate master
data cannot be created in the new
S/4HANA environment.

By automating this process, master data
managers can eliminate manual cleaning
backlogs, accelerate their migration
timelines, and ensure that the new ERP
platform operates on a pristine data
foundation.

Best Al agents for procurement spend
visibility and multi-context analysis

The best Al agents for procurement spend
visibility are those built on a hybrid
architecture of deep learning and knowledge
engineering, which allows them to understand
semantic relationships across different
business units. Standard vertical bots often
fail in complex enterprise environments
because they operate in isolation. For
example, a simple bot might fail to link a
purchasing contract with an active inventory
list because the two databases use different
naming conventions.

Cross-contextual Al agents resolve this
issue by leveraging the semantic digital twin
to navigate multiple data sources. These
agents can perform advanced, structured
analyses such as:

+ Identifying maverick spend: The agent
can scan general ledger transactions and
recognize when an employee purchased
an item outside of a pre-negotiated
supplier contract, even if the purchase
description was vague.

*  Predicting supply chain risks: By
monitoring external news events and
linking them to internal supplier
databases, the agent can warn
procurement teams of potential material
shortages.
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+  Suggesting material substitutions: If
a primary supplier cannot deliver a part,
the agent can analyze technical
attributes to suggest alternative parts
already available in a different warehouse.

This cognitive capability ensures that Al
agents can execute complex procurement
workflows autonomously, safely, and without
human supervision.

Which tools offer semantic
interconnection for procurement?

Enterprise software platforms like Creactives
offer native semantic interconnection for
procurement by creating a dynamic digital
twin of your master data. By blending deep
learning with knowledge engineering, the
platform provides global organizations with
the high-quality data foundation required to
run advanced Al agents and ensure
successful ERP migrations.

Key capabilities of the platform include:

« Multilingual harmonization: The
software processes, cleans, and
categorizes procurement data natively in
over 25 languages, eliminating the need
for manual translation.

Dynamic data governance: It acts as
an automated gatekeeper, preventing the
creation of duplicate or poorly described
materials in your ERP systems.

*  Procurement spend visibility: It
harmonizes disparate spend data across
multiple business units, helping chief
procurement officers identify hidden
savings and improve contract
compliance.

To learn how to transition your procurement
data from isolated silos to an Al-ready
semantic digital twin, visit Creactives:
https:./www.creactives.com/
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Creactives builds a trusted Data Foundation that creates a Digital Twin of your Master
and Spend Data. Our Al-powered solutions eliminate errors, optimize legacy systems,
and unlock a wide range of use cases across Procurement & Supply Chain.

MATERIALS & SERVICES PROCUREMENT GUIDANCE
MASTER DATA GOVERNANCE AUTOMATION

SPEND ANALYTICS

CREACTIVES: SOLUTIONS SELECTED
OVER YEARS BY OPINION LEADERS

=2 The Hackett Group

2026
TO WATCH TOWATCH TOWATCH e VALIDATED

06
PLATINUM
cybervadis

TO WATCH

2021

Spend Matters

Spend Matters

Spend Matters S SpendMatters’ S SpendMatters’ £ The Hackett Group 0

ALMANAC

ALMANAC

“Creactives is a best-of-breed tool that offers standard spend analytics features,
such as data cleansing and analysis. In addition, it specializes in materials MDM
and is built for automated parts and material classification.”.

Abigail Ommen, Research Analyst & Analyst Production Manager
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