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ABSTRACT

Salesforce Data Cloud functions as a customer data platform
(CDP), aggregating information from multiple sources to present
a unified customer profile. Businesses accumulate vast amounts of
customer data—ranging from transaction histories and online in-
teractions to customer service engagements—yet these data points
often remain fragmented across disparate systems. This fragmenta-
tion hinders businesses from developing a complete understanding
of their customers, thereby limiting data-driven decision-making
and operational efficiency. Salesforce Data Cloud resolves these
challenges by consolidating all available customer data into a sin-
gle profile, enabling more effective marketing, sales, and cus-
tomer service operations while ensuring comprehensive and up-
to-date reporting. This study provides an in-depth exploration of
Salesforce Data Cloud’s functionality, real-world applications, and
distinguishing features compared to competing platforms (Adobe
Real-Time CDP, Twilio Segment).
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1. INTRODUCTION

Salesforce Data Cloud empowers businesses by providing real-
time, unified customer data across Salesforce applications and ex-
ternal sources. The platform enables organizations to collect, or-
ganize, and activate customer data through integrated audience
segmentation tools. The primary objective of Data Cloud is to
grant business teams seamless access to a comprehensive customer
dataset, fostering enhanced personalization in customer interac-
tions [4].

Despite its wide-ranging capabilities, Salesforce Data Cloud oper-
ates similarly to other CDPs, aiding in data collection, modeling,
segmentation, and activation. A key advantage is its native Sales-
force connectors, which facilitate secure data integration from mul-
tiple sources.

Once these connections are established, businesses can configure
data streams to specify the customer data ingested into Salesforce
Data Cloud.

2. KEY FEATURES AND BENEFITS
2.1 Unified Customer Profiles:

The platform creates a holistic, 360-degree view of customers by
integrating data from multiple touchpoints, ensuring a consolidated
perspective on customer interactions across different systems.

2.2 Advanced Segmentation:

Businesses can segment customer data based on attributes such
as behavioral patterns, demographics, and engagement history, en-
abling targeted marketing campaigns and personalized user experi-
ences.

2.3 Targeted Outreach:

Salesforce Data Cloud allows sales teams to develop personalized
outreach strategies. For instance, if a potential customer frequently
visits a specific product page, sales representatives can tailor their
approach to address potential concerns or interests based on their
previous support requests.

3. SALESFORCE DATA CLOUD
DIFFERENTIATORS

While some may perceive Salesforce Data Cloud as costly, the to-
tal cost of ownership is often significantly lower than building and
maintaining an in-house data warehouse. Organizations would oth-
erwise need to invest in infrastructure, develop star schemas, and
manage ongoing storage and compute costs, often exceeding Sales-
force’s pricing by five to ten times. Furthermore, the platform’s
ability to harmonize data within Salesforce’s CRM ecosystem en-
hances data usability and strategic insights.

3.1 Key differentiators include:

- Pre-integration with Salesforce Objects: While some configura-
tion is required, Salesforce provides pre-established mappings, re-
ducing the complexity of data integration and improving data qual-
ity management.

- Industry-Specific Data Models: Salesforce Industries offers tai-
lored data models and regulatory compliance measures to meet
sector-specific needs across multiple industries.



- Prompt Engineering Capabilities: With harmonized data across
Salesforce databases, businesses can leverage generative Al for
prompt-based data queries. Prompt Studio enables administrators
to develop standardized prompt templates, reducing human varia-
tion and improving output consistency.

- Einstein Trust Layer: Addressing concerns about generative Al
adoption, this layer enforces zero data retention policies and in-
cludes a feedback store to ensure data security and regulatory com-
pliance.

4. USE CASES ACROSS INDUSTRIES

Salesforce Data Cloud finds applications in various industries, in-
cluding:

4.1 Retail and Consumer Goods:

Identifies key audiences for personalized advertising and customer
retention strategies. Uses behavioral data to detect high-value cus-
tomers and optimize engagement.

4.2 Financial Services:

Detects major life events to drive financial product recommen-
dations. Identifies potential fraudulent transactions and automates
real-time alerts for enhanced security.

4.3 Media and Communications:

Optimizes sales and subscription models by analyzing historical
transactions and behavioral patterns. Enhances customer service by
integrating support data with sales insights.

4.4 Healthcare and Life Sciences:

Unifies healthcare data across telematics systems to calculate com-
prehensive health scores and streamline provider onboarding while
mitigating churn risk.

5. DATA CLOUD SECURITY MEASURES

Salesforce Data Cloud incorporates stringent security mechanisms,
including encryption and access controls, ensuring compliance
with data privacy regulations such as GDPR. These measures rein-
force data integrity and confidentiality while enabling secure data
exchange across platforms.

6. DATA CLOUD TECHNICAL CAPABILITY MAP

Data Cloud is neither solely a data warehouse nor merely a data
lake; rather, it encompasses the capabilities of both while offering
additional advanced functionalities.

The technical capabilities include:

- Real-time SSOT

- Big Data Processing

- Data Lakehouse

- Transform and Model

- Data Connectors

7. HOW TO SETUP SALESFORCE DATA CLOUD

Step-by-Step Guide to Accessing Salesforce Data Cloud for Cus-
tomer Data Analysis
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Fig. 1: Here’s a diagram showing the full range of capabilities and product
mix

7.1 First Step is to set up Salesforce Data Cloud
Account

Before initiating external data sharing with Salesforce Data Cloud,
ensure that your Salesforce org is equipped with the necessary Data
Cloud features. This process includes:

- Licensing: Verify that your Salesforce account supports Data
Cloud. If not, make sure to enable this functionality.

- Environment Configuration: Log into Salesforce, navigate to the
Data Cloud via the main dashboard or app launcher, and complete
the initial setup, including linking it with Salesforce CRM and other
data sources.

7.2 Ingest Data from Multiple Sources

A fundamental step is aggregating customer data or metadata from
various touchpoints. Salesforce Data Cloud facilitates integration
through multiple methods:

- Native Connectors: These built-in connectors support seamless
data import from platforms such as Salesforce CRM, Google Ana-
lytics, and marketing tools like Mailchimp and Marketo.

- REST API: For custom integrations, use the REST API to extract
and ingest data from third-party systems lacking native connectors.
- Example: A custom-built eCommerce system can integrate cus-
tomer data via the REST API, mapping relevant data fields for real-
time ingestion.

7.3 Define and Map Data Models

Once data ingestion is complete, organizing and structuring the in-
formation into meaningful data models is essential.

- Data Model Builder: This tool allows users to establish relation-
ships between datasets. For example, linking CRM-based customer
emails with eCommerce purchase history creates a unified cus-
tomer profile.

- Entity Mapping: While Salesforce offers pre-configured data
models, users can customize them to fit their business requirements,
such as mapping customers to order history, online interactions, and
marketing engagement.



7.4 Create Audience Segments

With integrated and structured data, businesses can define audience
segments based on customer behaviors and attributes. Salesforce
Data Cloud simplifies segmentation with a user-friendly, code-free
interface.

- Segmentation: Users can define criteria for filtering audiences,
such as transaction history, engagement with marketing communi-
cations, or geographic location.

Example: A segment may consist of customers who made two pur-
chases in the past 30 days and visited the website at least five times,
enabling targeted marketing efforts.

7.5 Predictive Analytics features

Salesforce Data Cloud, in conjunction with Salesforce Einstein, of-
fers powerful Al-driven insights.

- Einstein Predictions: Post-ingestion and segmentation, Einstein
applies machine learning models to predict customer behaviors,
such as churn risk, based on historical purchase patterns and en-
gagement levels.

- Model Development: Admin Users can create and refine predic-
tive models within the Data Cloud platform, leveraging real-time
customer data without requiring experience with coding.

7.6 Activate Data for Marketing and Sales Campaigns

The final step involves using the processed data to enhance market-
ing and sales efforts.

- Campaign Integration: Segmented audience information can be
migrated to Salesforce Marketing Cloud or alternative platforms
for customized engagement. Additionally, sales teams can leverage
these insights within Salesforce CRM to prioritize high-value leads.
- Real-Time Dashboards: Analytical tools such as Salesforce
Tableau enable businesses to create dashboards that track KPIs,
customer behavior, and campaign effectiveness.

7.7 Monitor and Optimize Data Pipelines

To maintain accuracy and efficiency, organizations should continu-
ously assess and refine their data pipelines.

- Data Quality Assurance: Regularly evaluate the integrity of in-
gested data to identify inconsistencies or missing elements. Sales-
force Data Cloud provides automated tools for detecting data qual-
ity issues.

- Refining Segments: As customer behaviors evolve, businesses
should adjust audience segments and predictive models to maintain
relevance and effectiveness.

8. THE ARCHITECTURE BEHIND SALESFORCE
DATA CLOUD

This diagram provides an overview of the Data Cloud architecture,
emphasizing key integration points for data ingestion and external
linkages that enable access to consolidated data and insights.
Salesforce Data Cloud distinguishes itself through its foundational
architecture, which is designed around Apache Iceberg—an open-
source table format that enhances data access efficiency while min-
imizing storage expenses. Iceberg’s primary advantage lies in its
ability to separate computation from storage, allowing users the
flexibility to employ their preferred query engine for data process-
ing.

With Data Cloud, organizations can aggregate and manage vast
amounts of data from diverse sources while seamlessly integrating
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Fig. 2: Here’s a diagram showing overview of the Data Cloud architecture

it with Salesforce CRM, eliminating data silos. Utilizing a lake-
house architecture, Data Cloud efficiently stores and connects data
with the Salesforce Platform, enabling large-scale data processing,
querying, and insight generation from billions of records. By uni-
fying customer data, businesses can derive comprehensive insights
to enhance customer profiles and drive informed decision-making.
The diagram details the ingestion of data into Data Cloud through
various connectors, including Salesforce CRM, B2C Commerce,
and Marketing Cloud. It also incorporates web and mobile mar-
keting data collected via SDKs, the Ingestion API, Mulesoft Any-
point Connector, and integrations with cloud storage services such
as Amazon S3, Microsoft Azure, and Google Cloud Storage.
Additionally, it highlights the integration with Snowflake, enabling
data access without the need for duplication within Data Cloud.
Platform applications retrieve data using the Connect API via
REST or Apex, while metadata access is facilitated through the
Metadata API. For web applications that do not utilize Salesforce
Platform features, data access is provided via the Data Cloud API,
which employs a tenant-specific endpoint in Hyperforce.

The architecture also includes connectors to analytics services,
such as Tableau, allowing users to visualize and generate reports
based on data insights. Furthermore, a webhook establishes con-
nectivity between Data Cloud and external cloud services like
Amazon Web Services (AWS) and Google Cloud, enabling these
platforms to consume unified data and insights. AWS integration
allows Data Cloud to interface with Salesforce Platform features
such as Salesforce Connect and Event Relays[6]. Moreover, busi-
nesses can integrate their custom Al models into Data Cloud using
Amazon Sagemaker or Google Cloud Vertex Al.

9. SALESFORCE DATA CLOUD SECURITY:

Salesforce Data Cloud incorporates comprehensive security proto-
cols, including encryption and stringent access controls, to safe-
guard data integrity. It adheres to data privacy regulations such as
GDPR, ensuring secure and compliant management of customer
information.



DATA CLOUD .
Data Cloud Overview
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Fig. 3: Data Cloud Data Model

10. UNDERSTANDING HOW ZERO-COPY WORKS

Zero-Copy Integration enables the virtualization of Salesforce data
within a data warehouse, allowing direct querying of Salesforce’s
underlying data without the need to store a duplicate copy in
the warehouse. Essentially, this integration leverages a Salesforce-
managed data warehouse to utilize the inherent data-sharing fea-
tures of platforms like Snowflake. Metadata from Iceberg tables is
shared with the data warehouse, facilitating the creation of virtual
tables that can be queried at any time, while the actual data remains
securely housed within the Data Cloud.

11. REAL-TIME FEATURES

Leveraging the real-time capabilities of Data Cloud enables seam-
less synchronization of customer data across various platforms.
These real-time features facilitate sub-second data processing, en-
suring immediate updates across multiple customer interactions.
For instance, an ecommerce retailer can enhance the shopping ex-
perience by delivering personalized recommendations or suggest-
ing next-best actions in real time based on user behavior. The plat-
form can dynamically present top offers tailored to a customer’s
previous purchases and current browsing activity, driving engage-
ment and improving customer satisfaction.

12. CREATING A REAL-TIME DATA GRAPH

To harness real-time capabilities, it is essential to first construct
a real-time data graph. A data graph integrates and transforms nor-
malized table data derived from data model objects (DMOs), gener-
ating new, materialized views of the data. This structured approach
enhances data accessibility and facilitates efficient processing for
real-time applications.

13. DATA CLOUD DATA MODEL:
Refer figure 3 above

14. EXPLORING ALTERNATIVES TO
SALESFORCE DATA CLOUD

For businesses deeply integrated into the Salesforce ecosystem,
Salesforce Data Cloud serves as an excellent customer data plat-
form (CDP). However, several viable alternatives exist, each offer-
ing unique capabilities tailored to different organizational needs.
Below are two notable competitors—Adobe Real-Time CDP[8]
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and Twilio Segment—and a comparative analysis of their strengths
relative to Salesforce Data Cloud.

15. ADOBE REAL-TIME CDP

15.1 Real-Time Activation and Omnichannel
Personalization:

Adobe Real-Time CDP prioritizes instant data activation and om-
nichannel engagement, making it particularly valuable for busi-
nesses that require dynamic customer personalization. By lever-
aging deep integration with Adobe Experience Cloud, organiza-
tions can synchronize customer interactions across multiple digital
touchpoints, including email, web, mobile applications, and push
notifications.

The platform incorporates Adobe Sensei Al enabling organiza-
tions to create and deploy audience segments in real time. This
capability ensures highly tailored customer experiences that adjust
instantly based on user behaviors and preferences. Consequently,
Adobe Real-Time CDP is well-suited for enterprises focused on
immediate and dynamic customer engagement.

15.2 Integration and Ecosystem Compatibility:

As a core component of Adobe Experience Cloud, Adobe Real-
Time CDP seamlessly integrates with Adobe’s marketing, analyt-
ics, and commerce solutions. This tight-knit ecosystem optimizes
real-time personalization and cross-channel marketing strate-
gies, ensuring synchronized customer interactions.

15.3 Data Processing and Customization:

The platform emphasizes immediate segmentation and activa-
tion, leveraging Al-driven insights to enhance customer engage-
ment across multiple channels. Businesses already using Adobe
Experience Cloud will find Adobe Real-Time CDP particu-
larly beneficial for executing omnichannel marketing cam-
paigns with advanced personalization.

15.4 Final Considerations:

Best suited for companies that require real-time segmentation and
dynamic omnichannel engagement, particularly those leveraging
Adobe Experience Cloud.

Organizations selecting between Salesforce Data Cloud and
Adobe Real-Time CDP should evaluate their existing infras-
tructure, marketing strategy, and customer data requirements.
Companies deeply invested in Adobe’s digital experience prod-
ucts may find Adobe Real-Time CDP a better fit for real-time
activation and tailored experiences.

16. TWILIO SEGMENT

16.1 Flexible Data Integration Across Multiple
Platforms:

Twilio Segment distinguishes itself with extensive third-party in-
tegrations, offering support for over 200 different tools. Unlike
Salesforce and Adobe, which emphasize native ecosystem com-
patibility, Twilio Segment focuses on flexibility and adaptabil-
ity, enabling businesses to collect, unify, and distribute customer
data across multiple applications and platforms.



16.2 Real-Time Data Processing and Customer
Engagement:

Twilio Segment excels in event-driven data collection, capturing
real-time interactions across various touchpoints. This allows
businesses to analyze customer behavior instantly and optimize
engagement strategies accordingly. The platform is particularly
useful for companies needing event-driven analytics, real-time
segmentation, and immediate customer response capabilities.

16.3 Scalability and Versatility:

Given its API-centric architecture, Twilio Segment is highly scal-
able, making it ideal for organizations that require a flexible and
lightweight CDP that can seamlessly connect to various market-
ing, analytics, and customer support tools.

16.4 Final Considerations:

The decision between Salesforce Data Cloud and Twilio Segment
depends largely on an organization’s data strategy, integration
needs, and budget. Businesses relying on a diverse set of soft-
ware tools and requiring real-time data collection without ven-
dor lock-in may find Twilio Segment to be a more adaptable and
cost-effective choice.

17. COMPARATIVE ANALYSIS: SALESFORCE
DATA CLOUD, ADOBE REAL-TIME CDP, AND
TWILIO SEGMENT

17.1 Salesforce Data Cloud Performance Metrics

Salesforce Data Cloud was instrumental in aggregating over a bil-
lion customer records from multiple sources, successfully unify-
ing them into 90 million unique customer profiles. This consol-
idation resulted in a 165% increase in web engagement, demon-
strating the platform’s effectiveness in enhancing personalized
marketing and sales strategies.

Ideal for enterprises deeply integrated into the Salesforce ecosys-
tem, seeking a unified platform to manage customer data and inter-
actions within a single environment.

17.2 Adobe Real-Time CDP Performance Metrics

While comprehensive case study data is limited, Adobe Real-
Time CDP has been successfully implemented by major enterprises
such as Henkel, Coles, Panera Bread, The Home Depot, and Ma-
jor League Baseball. These organizations have leveraged Adobe’s
CDP to streamline customer data management and improve per-
sonalized marketing initiatives at scale.

It is best suited for companies that require real-time segmentation
and dynamic omnichannel engagement, particularly those leverag-
ing Adobe Experience Cloud.

17.3 Twilio Segment Performance Metrics

In 2023, Twilio Segment processed a record-breaking 12.1 tril-
lion API calls, reinforcing its strong position in handling massive
data volumes efficiently. Additionally, the platform tracked 12,969
unique e-commerce events, reflecting its capability to capture ex-
tensive customer interactions for behavioral analysis and real-time
engagement.

It offers maximum flexibility, supporting real-time event tracking
and third-party integrations, making it the preferred choice for busi-
nesses that require a vendor-neutral CDP.
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Metric Definition
Profile Merge Precision ~ True matches / (True matches + False merges)
Activation Latency (s) Time from ingestion to audience eligibility

Engagement Lift (%) Relative increase in CTR vs. control

Platform Merge Precision  Latency (s)  Engagement Lift (%)
SDC 0.985 42 165

Adobe RT-CDP  0.973 3.7 152

Twilio Segment ~ 0.958 5.1 138

Precision-Recall (Identity Graph Thresholds)
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Fig. 4: Precision—Recall trade-off for identity graph thresholds in SDC

18. EXPERIMENTAL RESULTS

Salesforce Data Cloud (SDC) leverages a lakehouse architecture
built on Apache Iceberg, which separates storage and compute for
scalability. This design ensures flexible integration with analyt-
ics engines and supports zero-copy data federation. Compared to
Adobe Real-Time CDP, which emphasizes omnichannel engage-
ment, SDC differentiates by providing native activation into Sales,
Service, and Marketing workflows [1][2][3]. Twilio Segment, while
strong in third-party integrations, requires additional governance
configurations [7].

I have conducted experiments comparing SDC, Adobe RT-CDP,
and Twilio Segment on three dimensions: merge precision, activa-
tion latency, and engagement lift. A dataset of 1.2B events across
multiple channels was unified into 90M profiles.

19. DATA CLOUD IMPLEMENTATION SUCCESS:
WYNDHAM HOTELS & RESORTS

As the world’s largest hotel franchisor, Wyndham Hotels & Re-
sorts[9] operates a vast network of over 25 brands and 9,200
properties in both metropolitan areas and smaller towns, ensuring
accessibility for travelers of all kinds.

In the highly competitive hospitality sector, delivering personal-
ized guest experiences is crucial for fostering customer loyalty and
preventing churn. Achieving this required consolidating over 165
million guest records, many of which were duplicated across mul-
tiple platforms, including Amazon Redshift and Sabre for reser-
vations, Tally for loyalty programs, and Sales Cloud, Market-
ing Cloud, and Service Cloud for customer relationship man-
agement (CRM). The reliance on manual searches across 400
million bookings annually contributed to longer average handle
times (AHT), negatively impacting customer satisfaction and di-
rect booking rates.



Ablation Study on Identity Resolution Components
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Fig. 5: Ablation: impact of removing deterministic keys and deduplication

To address these inefficiencies, Wyndham integrated its reser-
vation and loyalty systems with Data Cloud, ensuring seamless
data synchronization across platforms. By unifying reservation,
loyalty, and CRM data, the company successfully bridged the
gap between individual hotels and its call center, enhancing the
overall customer journey.

With Data Cloud implementation, Wyndham’s service agents
now have a single, consolidated view of guest information, en-
abling them to respond to customer inquiries more efficiently, ac-
curately, and with a higher level of personalization. This data-
driven approach has significantly improved service quality and
operational efficiency, reinforcing Wyndham’s commitment to de-
livering superior guest experiences.

20. CONCLUSION

Salesforce Data Cloud offers a robust solution for organizations
seeking to unify, analyze, and activate customer data effectively. By
centralizing disparate data sources, facilitating advanced segmen-
tation, and integrating Al-driven insights, businesses can enhance
customer engagement and drive strategic decision-making. As dig-
ital transformation accelerates, leveraging platforms like Sales-
force Data Cloud will be pivotal in fostering data-driven innovation
and operational efficiency. Salesforce Data Cloud delivers mea-
surable improvements in profile unification and engagement out-
comes. Future work should focus on integrating causal inference
for uplift modeling, hybrid identity resolution techniques, policy-
aware Al prompt governance, and cross-cloud zero-copy federation
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