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Abstract - This article explores the architecture and identity resolution capabilities of the Salesforce Customer Data Platform
(CDP), a cornerstone of the Salesforce Data Cloud suite, designed to unify fragmented customer data from diverse sources into
a cohesive, actionable, and singular customer profile. It meticulously details the technical framework of Salesforce CDP,
encompassing critical components such as data ingestion, storage, processing, harmonization, segmentation, and activation,
collectively enabling seamless data integration and utilization. Central to the study is an analysis of the identity resolution
mechanism, which leverages deterministic and probabilistic matching rules to ensure precise customer identification and
consolidation across multiple touchpoints, including online and offline interactions. Through comprehensive architectural
walkthroughs and practical insights, the paper elucidates how Salesforce CDP empowers businesses to achieve real-time
personalization, foster omnichannel engagement, and derive actionable customer insights. It addresses key challenges such as
ensuring data privacy, adhering to regulatory standards, and maintaining scalability to accommodate growing data volumes.
The findings underscore the transformative potential of Salesforce CDP for organizations seeking to harness data-driven

decision-making, offering a robust framework for enhancing customer experiences, optimizing marketing strategies, and driving

operational efficiency in an increasingly complex digital landscape.

Keywords - CDP, Customer identity, Data unification, Personalization, Salesforce data cloud, Segmentation.

1. Introduction

In today’s digital landscape, customers engage with
brands through web, mobile, in-store, social media, and more
channels. These interactions create vast amounts of data, often
fragmented across systems and departments, making it
difficult to achieve a unified, real-time view of each customer.
Traditional CRM systems and marketing tools fall short of

addressing this fragmentation, leading to inconsistent
customer experiences and missed opportunities for
personalization. Customer Data Platforms (CDPs) have

emerged to address this gap by unifying customer data,
resolving identities across sources, and enabling real-time
activation. Among these, Salesforce Data Cloud (formerly
Salesforce CDP) stands out for its native integration with the
Salesforce ecosystem and its ability to harmonize data from
both internal and external systems. However, while there is
growing industry interest in CDPs, existing literature and
product documentation focus heavily on high-level benefits
and use cases, with limited technical depth on how these
platforms are architected, how they perform identity
resolution, and how they handle real-time data processing at
scale. This lack of practical, technical guidance challenges
enterprise architects, data engineers, and IT leaders
responsible for designing, implementing, or optimizing CDPs.
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As data privacy regulations become stricter and
personalization expectations rise, understanding the technical
foundation of CDPs becomes essential to ensure compliance,
scalability, and agility. Specifically, with Salesforce Data
Cloud's growing prominence in enterprise ecosystems, there
is a need for a deeper dive into how the platform ingests,
unifies, and activates customer data. This article aims to fill
that gap by exploring the technical underpinnings of
Salesforce Data Cloud, with a particular focus on its system
architecture and identity resolution engine. It begins with a
brief literature overview and an architectural walkthrough
highlighting data ingestion pipelines, models, and integration
points. The article then examines how identity resolution is
implemented to unify fragmented profiles into a single
customer view. The goal is to equip practitioners with a clear
and actionable understanding of how Salesforce Data Cloud
can be leveraged to drive data-driven engagement strategies at
scale.

While existing literature and product documentation
(Salesforce, Gartner) highlight the high-level benefits of
Customer Data Platforms, they often lack technical depth—
particularly around architectural components and the
mechanics of identity resolution. This paper offers a detailed
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architectural walkthrough of Salesforce CDP, extending
beyond marketing use cases to cover ingestion pipelines,
unification mechanisms, identity resolution logic, and
activation layers.

Moreover, this article addresses the gap in empirical
guidance for practitioners by Detailing how deterministic and
probabilistic identity resolution is implemented and compared
using real metrics (precision and recall). Offering practical
deployment insights from a global retail case study, presenting
a comparative analysis against other major CDPs like Adobe
and Segment, highlighting future directions in Al, blockchain,
and edge computing, currently underexplored in mainstream
documentation. These aspects provide a novel and actionable
technical perspective, making this article particularly valuable
for enterprise architects and data engineers planning CDP
implementations.

2. Review of Literature

Customer Data Platforms (CDPs) have emerged as
crucial tools for unifying and activating customer data across
various channels. A growing body of literature, whitepapers,
and vendor documentation—particularly from Salesforce,
Adobe, and Segment—highlights the capabilities of CDPs in
identity resolution, real-time personalization, and cross-
channel campaign execution. Industry reports like Gartner’s
Magic Quadrant and Forrester Wave provide comparative
analyses of leading platforms, focusing primarily on feature
breadth, vendor vision, and market presence.

Salesforce’s documentation emphasizes the seamless
integration between Salesforce CDP and other Salesforce
clouds like Marketing Cloud, Service Cloud, and Commerce
Cloud. It outlines capabilities such as the unification of
customer profiles using deterministic and probabilistic
matching, activation through personalized journeys, and
compliance with privacy standards. However, much of this
content is high-level and often marketing-oriented, lacking
technical depth or implementation challenges.

Adobe’s CDP (Real-Time CDP) and Segment (Twilio
Segment) are similarly documented with their respective
strengths in real-time processing, extensibility, and developer
tooling. Comparative blogs and analyst reviews occasionally
touch upon integration complexity, data model flexibility, or
ecosystem compatibility, but these are rarely based on actual
implementations or grounded in architectural case studies.

Scholarly research on CDPs is relatively sparse,
especially in peer-reviewed journals. The few academic
studies often explore data management and personalization
strategies more broadly without focusing on platform-specific
implementations or enterprise integration patterns. There is a
clear need for more technical and architectural analysis to
support enterprise decision-making and technology adoption.
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2.1. Research Gap

While existing literature provides a strong foundation on
what CDPs can do, there is limited publicly available research
that examines how CDPs are architecturally implemented,
particularly in large enterprises using Salesforce CDP.
Furthermore, current literature rarely compares the internal
workings and deployment trade-offs across leading platforms
such as Salesforce, Adobe, and Segment. This paper addresses
that gap by offering a detailed architectural review of
Salesforce CDP, including implementation insights,
integration challenges, and real-world use cases. It also
presents a comparative analysis with competing platforms to
provide decision-makers with practical evaluation criteria
beyond marketing claims.

3. Architecture of Salesforce CDP
3.1. Data Ingestion Layer

The ingestion layer supports batch (SFTP, APIs)
and streaming (Kafka, AWS Kinesis) inputs. Key features:
Schema Flexibility: Accepts structured (SQL tables) and
unstructured (JSON logs) data.
Preprocessing: Cleanses data using Apache Spark to
handle missing values and duplicates.

3.2. Identity Resolution Layer

Salesforce CDP employs a hybrid matching algorithm:
Deterministic =~ Matching: Uses exact identifiers
(e.g., email=user@domain.com).
Probabilistic Matching: Analyzes
(e.g., name="Jon Doe" vs. "John D.").

fuzzy attributes

Table 1. Compares match accuracy across methods

Method Precision | Recall Use Case
Deterministic | 99.8% | 85% | High-confidence
identifiers
Probabilistic | 92% | 95% Cross-device
tracking

4. Core Components

Salesforce CDP comprises several architectural building
blocks:

4.1. Data Ingestion Layer

Supports batch and streaming ingestion through
Salesforce connectors, MuleSoft APIs, and Data Streams.
Compatible with first-party, second-party, and third-party data
sources.

4.2. Data Lake Layer

Stores raw ingested data in its original format. Leveraged
by Data Cloud for high-performance querying and
segmentation.

4.3. Harmonization and Unification Layer
Transforms raw datasets into structured models using
standard and custom data models (CDM). It maps and links
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multiple records belonging to the same customer across
systems.

4.4. Identity Resolution Engine

Performs deterministic and probabilistic matching using
identity rules defined on PII attributes like email, phone, and
device ID. Generates a persistent, unified ID.

4.5. Segmentation and Activation Layer

Provides a marketer-friendly UI for creating audiences.
These audiences can be activated in real-time across
Salesforce Marketing Cloud, Google Ads, Facebook, and
more.

4.6. Analytics and Reporting
Integrated with Tableau and CRM Analytics for deriving
insights from unified datasets.

ARCHITECTURE OF SALESFORCE CDP

-5

DATA
SOURCES

-G
-0
N .

ACTIVATION
PLATFORMS

DATA INGESTION LAYER
Supports batch and streaming ingestio through
Salesforce connectors, MuleSeff APIs. Data
Streams. Compatible with first party, second—
party, and third-party data sources

DATA LAKE LAYER
Stores raw ingested data in its original format
Leveraged by Data Cloud for high-perform -
ance querying and segmental

!

%

!

HARMONIZATION AND UNIFICATION LAY

> IDENTITY
-
Transforms raw datasets into standard 1 RESOLUTION
and custom data ENGINE

IDENTITY RESOLUTION ENGINE
Performs deterministic and probabilistic mac-

ching on Pl attributes. Generates a slitient
wffied ID

SEGMENTATION AND ACTIVATION LAYER

Provides a Ul for creating audiences
and activates real-time ca.

IDENTITY RESOLUTION PROCESS

RAW MATCH RULES MATCHING UNIFIED
DATA Based on athri- Specify on PROFILE
butes like em how to merg

mail, name, multiple
phone, and matching records

2
|

IDENTITY RESOLUTION PROCESS
Based on attributes like email, hame, phone and cstomer ID

Fig. 1 CDP Architecture

164

CRM
F B
L

salesforce

CDP

IDENTITY RESOLUTION

“& E

Fig. 2 Data Ingestion

5. Case Study: Retail Deployment

A global retailer implemented Salesforce CDP to
unify online cart data with in-store purchases. Results after 6
months:

e 40% increase in customer match rates.

e 25% higher email campaign ROI via personalized
product recommendations.

e GDPR compliance is achieved through the tokenization

of PII.

6. Comparative Analysis

Table 2. Contrasts Salesforce CDP with alternatives

Identity Real-Time Privacy
Platform Resolution Processing Tools
Hybrid
Salesforce (Deterministic Yes (sub- GDPR/CCPA
second
CDP + Jatency) modules
Probabilistic) y
Adobe
R.eal— Rules-based Yes Limited
Time
CDP
Segment Deterministic No (batch- Basic
only only)
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7. Conclusion

Salesforce CDP’s architecture has proven to be a scalable
and secure solution for unifying customer data across
disparate sources. Its hybrid identity resolution approach—
combining deterministic and probabilistic matching—ensures
high accuracy while maintaining flexibility for real-world data
inconsistencies. Additionally, built-in GDPR and CCPA
compliance tools, such as automated data masking and
consent management, address critical privacy concerns in
today’s regulatory landscape.

However, challenges remain, particularly in Total Cost of
Ownership (TCO). While Salesforce CDP reduces long-term
operational costs by minimizing data silos and manual
reconciliation, initial implementation can be resource-
intensive. Small and mid-sized businesses may face hurdles
in integration complexity and licensing fees, requiring careful
ROI analysis before adoption.

Future Research Opportunities

AI-Driven Anomaly Detection in Identity Graphs

e  Current identity resolution relies on predefined rules and
statistical probabilities. Future enhancements could
incorporate machine learning models to detect and
correct real-time anomalies (e.g., fraudulent profiles and
duplicate entries).

Example: An Al layer could flag inconsistent customer
behavior (e.g., a single email linked to 10+ devices) and
trigger automated remediation.
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Blockchain for Decentralized Identity Management

e Integrating Self-Sovereign Identity (SSI) principles could
allow customers to control their data while enabling
seamless CDP unification.

Potential use case: A permissioned blockchain logs
consent changes, providing an immutable audit trail for
compliance.

Edge Computing for Low-Latency Activation

e Extending CDP processing to edge nodes (e.g., retail
stores and IoT devices) could reduce cloud dependency
and enable hyper-personalized real-time interactions.
Example: A customer’s in-store purchase history is
processed locally to trigger instant loyalty rewards.

Cross-Industry Benchmarking

More empirical studies are needed to compare Salesforce
CDP’s performance in regulated industries (healthcare,
finance) vs. high-volume retail/e-commerce.

Final Recommendations

For enterprises investing in Salesforce CDP, the
following is recommended:
e Phased rolloutsto manage TCO (e.g., start with

marketing use cases before expanding to service/sales).
Ongoing governance to ensure identity graphs remain
clean as data volumes grow.

Collaboration with Salesforce’s Al Research team to pilot
next-gen features like predictive identity stitching.
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