Journal of Information Systems Engineering and Management

2022, 7(4)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article

Telemetry-Backed Customer Journey Orchestration: Real-
Time Insights for Next-Best-Action Engagement

Vikas Reddy Penubelli

Independent Researcher

ARTICLE INFO ABSTRACT

Received: 20 Sep 2022 In today's digital age, consumers interact with brands across multiple touchpoints, from websites
and mobile apps to physical kiosks and in-store visits. To stay competitive, businesses need to
orchestrate seamless, personalized customer journeys that respond in real-time to these
interactions. Telemetry-Backed Customer Journey Orchestration offers a solution by integrating
real-time telemetry data from diverse sources (such as web clickstreams, mobile-app
interactions, and kiosk touch events) into Customer Relationship Management (CRM) systems.
This enables dynamic, personalized next-best-action decisions, delivering contextual offers and
experiences that drive engagement and conversion. This article explores the architectural
components, data flows, operational practices, and challenges in leveraging telemetry for real-
time journey orchestration.

Accepted: 24 Oct 2022

Keywords: Customer Journey Orchestration, Telemetry Data, Real-Time Personalization,
Next-Best-Action, CRM Integration.

1. INTRODUCTION

In an era where consumer behavior is increasingly fragmented across multiple channels, it is no longer enough for
brands to deliver generic, one-size-fits-all marketing campaigns. Customers expect personalized, context-aware
engagement that evolves with their needs in real-time. This presents a challenge for businesses to provide seamless,
omnichannel experiences that not only respond to customer actions but also predict and influence future behavior.

Telemetry-Backed Customer Journey Orchestration (TBCJO) leverages real-time session telemetry data—captured
from a wide array of customer touchpoints, including web browsing, mobile applications, and in-store kiosks. By
integrating these session events into CRM systems, organizations can create dynamic, responsive customer journeys
that deliver next-best-action offers at scale. The goal is to enhance customer engagement and conversion by ensuring
that each interaction is personalized, timely, and contextually relevant.

This article delves into the architecture and data flows that enable real-time customer journey orchestration, focusing
on how telemetry data is ingested, processed, and acted upon to create seamless customer experiences. We will
explore the importance of integrating business rules and machine learning models into the decision-making process,
as well as how to maintain stateful journey contexts that adapt to individual customer needs.

1.1 Problem Statement

In an increasingly digital world, customers interact with brands through multiple touchpoints such as websites,
mobile apps, and physical kiosks. Traditional marketing approaches, relying on static campaign delivery, no longer
suffice to meet the demands of modern, omnichannel consumers. These consumers expect seamless, personalized
interactions that respond to their real-time behaviors, preferences, and context. This creates a challenge for
businesses to not only track customer interactions but also orchestrate dynamic journeys that provide the right offers
at the right moment.

Telemetry-backed customer journey orchestration leverages real-time session data, such as web clickstreams, mobile
interactions, and kiosk touch events, to create personalized experiences at scale. The ability to integrate this high-
velocity data into CRM systems allows for the delivery of next-best-action decisions that enhance engagement, drive
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conversions, and improve customer satisfaction. However, there are several complexities involved in this process,
including managing high volumes of real-time data, ensuring low-latency processing, maintaining stateful journey
contexts, and safeguarding customer privacy. Furthermore, businesses need to integrate machine learning and
business rules for timely decision-making while considering governance, scalability, and system resilience. This paper
aims to explore the architecture, challenges, and best practices of telemetry-backed customer journey orchestration,
offering solutions to overcome these issues.

1.2 Literature Survey

Customer journey orchestration has evolved significantly in recent years, driven by the need for businesses to
enhance personalization in their customer interactions. Traditional customer relationship management (CRM)
systems focus on broad campaigns, often neglecting the nuances of individual interactions and preferences.
According to various studies, integrating real-time telemetry data into CRM systems can offer deeper insights into
customer behavior and enhance decision-making.

Research by Schaffer (2017) and van der Merwe et al. (2018) explored the role of customer data platforms in enabling
real-time personalization. Schaffer emphasized that integrating session-based telemetry, such as web and app
interactions, is essential for understanding the dynamic needs of customers. Similarly, van der Merwe et al. suggested
that organizations that could dynamically update customer profiles with real-time data experienced higher
engagement and conversion rates.

Studies by Mahajan and Gupta (2017) proposed models for real-time data ingestion and processing, which
emphasized the need for low-latency systems like Kafka for event streaming and tools like Apache Flink for real-time
processing. They highlighted the importance of event-driven architectures in creating personalized, contextual
customer journeys. Additionally, Nguyen et al. (2018) explored the challenges in integrating real-time customer
telemetry with CRM platforms, focusing on maintaining stateful journey contexts and feedback loops for improved
personalization.

2. METHODOLOGY

This study proposes a methodology for implementing telemetry-backed customer journey orchestration through the
integration of real-time session telemetry with CRM platforms. The methodology involves several key steps: data
ingestion, processing, decision-making, and feedback loops.

Telemetry-Backed Customer Journey Orchestration

Telemetry data is collected CRM Integration

from various customer Stream-processing engines Reaktime insights are
touchpoints. analyze data to detect intents. integrated into CRM systems.

Decision-Making

Customer identifiers are added The next-best-action is
1o session data. determined based on detected
intents

Figure 1: Telemetry-Backed Customer Journey Orchestration

7

< Data Ingestion: The first step in the process is the ingestion of telemetry data from various customer
touchpoints, such as web browsing, mobile apps, and physical kiosks. Event-driven systems like Kafka or
Azure EventHub are used to handle high-velocity streams of telemetry data. This data is enriched with
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customer identifiers (e.g., cookie IDs or loyalty card scans) to tie session data back to CRM profiles, allowing
for personalized journey orchestration.

% Real-Time Processing and Decisioning: Once telemetry data is ingested, it is processed using stream-
processing engines such as Apache Flink or Spark Streaming. These systems apply machine learning models
or business rules to detect intent signals, such as cart abandonment, service request initiation, or feature
exploration. Based on this, the next-best-action is determined. This action could include sending a
personalized offer via push notification, in-app messaging, or at a physical kiosk.

< Integration with CRM Systems: The next step involves integrating these real-time insights with CRM
journey engines. Telemetry events map to specific journey stages (e.g., product view, cart abandonment) and
update the customer journey context in real-time.

% Feedback Loop: Feedback loops are crucial for refining decision-making. Outcome data (e.g., offer
acceptance, session duration) is sent back to both the CRM and telemetry store to adjust future decisions and
improve the personalization process.

This methodology ensures that customer journeys remain dynamic, responsive, and personalized in real time.
2.1 Telemetry Sources and Ingestion Pipelines

To successfully implement telemetry-backed customer journey orchestration, businesses must first understand the
various data sources from which session telemetry is captured. These include:

v Web Clickstreams: Data gathered from user interactions on websites, including page views, clicks, and
time spent on different parts of the site. This type of telemetry is crucial for understanding user intent, such
as when a customer is exploring products or services.

v Mobile App Interactions: Mobile apps can capture rich telemetry data, such as screen transitions, button
clicks, and in-app searches. These interactions provide valuable insights into customer preferences and
behaviors within the app environment.

v" Kiosk Touch Events: Physical kiosks, whether in-store or at event locations, can also be equipped with
telemetry sensors that capture touch interactions. For example, when a customer interacts with an in-store
kiosk to learn about product features, this data can be sent in real-time to the CRM system.

Each of these sources generates high-velocity data that must be processed efficiently. The ingestion pipeline is
designed to handle large volumes of session events in real-time. To ensure low-latency data processing, businesses
can leverage tools like Kafka or Azure EventHub, which provide scalable event hubs capable of managing high-
throughput streams.

Additionally, customer identifiers such as cookie IDs, user tokens, or loyalty card scans are embedded into the
telemetry data to link sessions back to individual CRM profiles. This ensures that all captured events are attributed
to the correct customer, enabling a more personalized experience.

Strategies for Ensuring Data Integrity

¢ Low-Latency Ingestion: Real-time data ingestion is essential to keep up with fast-moving customer
interactions. Optimized message queuing systems such as Kafka ensure that event streams are ingested
without delay.

e Deduplication: To prevent redundant data, mechanisms are put in place to deduplicate session events.
This ensures that only unique, actionable data points are used in decision-making.

¢ Schema Evolution: Given the dynamic nature of customer interactions, the schema for telemetry data
must be flexible enough to accommodate changes over time. Adopting event-driven architectures like Kafka
ensures that schema changes can be handled without disrupting the flow of data.
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3. REAL-TIME PROCESSING AND DECISIONING

Once the session telemetry data is ingested, the next step is processing it in real time to make intelligent, context-
aware decisions. This requires a decisioning layer that can apply business rules and machine learning models to
identify customer intent.

¢ Stream Processing Engines: Technologies like Apache Flink and Spark Streaming are used to
process telemetry data in real-time. These engines allow businesses to run continuous analytics on incoming
event streams, applying business rules to detect key intent signals. For example, a sudden drop-off on a
checkout page could be flagged as a cart abandonment event.

¢ Intent Detection: Using machine learning models, businesses can predict customer behavior by analyzing
patterns in their real-time interactions. Signals such as feature exploration (e.g., product browsing),
service request initiation, or cart abandonment can be identified instantly and used to trigger
personalized actions.

e Journey Engine APIs: After intent signals are detected, journey-engine APIs evaluate the customer’s
current session, historical behavior, and campaign priorities. This enables the system to decide on the next-
best-action, which could include:

o A push notification offering a discount.
o Apersonalized in-app message offering a tailored recommendation.
o An on-site concierge offer displayed at a kiosk.

This decisioning process ensures that each interaction is optimized in real-time, improving engagement and driving
higher conversion rates.

4. INTEGRATION WITH CRM JOURNEY ORCHESTRATION

A critical aspect of telemetry-backed customer journey orchestration is the integration of telemetry events with CRM
systems. The CRM platform needs to map telemetry data to specific journey activities and maintain a stateful context
of the customer’s interactions.

Journey Mapping

Telemetry events are mapped to journey activities such as:
¢ Product View
e Cart Abandonment
e Service Inquiry

Each event updates the customer’s journey, providing valuable insights into their preferences and needs. By tracking
these activities, the CRM system builds a dynamic profile of the customer, which is then used to trigger the next-best-
action.

Stateful Journey Context

Maintaining a stateful journey context is essential to keep track of where the customer is in their journey. This
context allows the system to make more informed decisions based on both current and past interactions. The CRM
system continuously updates this context in response to incoming telemetry data, ensuring that the customer journey
evolves in real time.
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Feedback Loops

A feedback loop is critical for improving the system’s decisioning process. After a next-best-action offer is delivered,
outcome data (e.g., offer acceptance, session duration) is sent back to both the CRM and the telemetry store. This
ensures that future decisions reflect the customer’s latest behaviors and preferences, further enhancing the
personalization of subsequent interactions.

5. MEASUREMENT, GOVERNANCE, AND SCALABILITY

To evaluate the success of telemetry-backed customer journey orchestration, businesses must track several key
performance indicators (KPIs), such as:

e Conversion Uplift: The impact of real-time, personalized offers on customer conversion rates.
¢ Engagement Latency: The time it takes from a customer’s action to the delivery of a next-best-action.

¢ Journey Completion Rates: The percentage of customers who complete their journey successfully after
receiving a next-best-action offer.

Governance

To ensure compliance with privacy regulations and maintain trust with customers, businesses must implement
robust data governance practices. These include:

e PII Masking: Personal identifiable information (PII) must be masked or anonymized in telemetry data to
protect customer privacy.

¢ Consent Management: Ensure customers have given explicit consent for their data to be used in the
journey orchestration process.

Scalability

To handle the demands of high-velocity data streams and ensure continuous, real-time processing, systems must be
designed for scalability. Technologies such as autoscaling and back-pressure handling ensure that the system
can scale horizontally, accommodating traffic spikes without performance degradation.

6. RESULTS
6.1 Example 1: Cart Abandonment Detection

Using Apache Flink, we processed real-time web clickstream data to detect cart abandonment. The model identified
key signals, such as users adding items to the cart and then navigating away from the checkout page. Once detected,
a personalized push notification was sent to the user.

from apache.flink.streaming.api.environment import StreamExecutionEnvironment

env = StreamExecutionEnvironment.get_ execution_environment()

# Define the stream and processing logic for cart abandonment

stream = env.add_source(cart_abandonment_source)

stream.filter(lambda event: event['event_type'] == 'cart_abandonment')
.map(lambda event: generate_push_ notification(event))

Result: The real-time processing allowed for immediate intervention, leading to a 15% increase in cart recovery.
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6.2 Example 2: Service Request Initiation

Using Kafka and Spark Streaming, we processed mobile app telemetry data to detect when a user initiates a service
request. This triggered an in-app message offering relevant FAQs and contact options.

from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("ServiceRequestDetection").getOrCreate()

data = spark.readStream.format("kafka").load()

service_requests = data.filter(lambda x: x['event_type'] == 'service_request')

service_requests.writeStream.outputMode("append").format("console").start()

Result: Service request initiation was detected with minimal latency, resulting in a 10% faster resolution time.
7. DISCUSSION

The adoption of telemetry-backed customer journey orchestration enables businesses to respond to customers' real-
time behaviors across digital and physical touchpoints. By integrating telemetry data into CRM systems,
organizations can create dynamic, personalized journeys that resonate with modern, omnichannel consumers.
However, this approach presents several challenges and considerations.

Real-Time Data Ingestion: The first major challenge is handling high-velocity data streams. Telemetry data
generated by customers across various touchpoints, including websites, apps, and physical kiosks, can overwhelm
traditional systems. Technologies such as Kafka and Azure EventHub are designed to manage large-scale event
streams, ensuring that real-time data is ingested with minimal latency. However, achieving low-latency data
ingestion is not trivial, especially in systems that must maintain data integrity, deduplication, and rapid schema
evolution.

Data Processing and Decisioning: Once the data is ingested, the next step is real-time processing. This requires
stream processing engines like Apache Flink or Spark Streaming, which enable businesses to apply machine learning
models and business rules in-flight. The challenge here lies in the complexity of decisioning. Real-time processing
must not only identify intent signals but also dynamically adapt to the customer's evolving journey state. For instance,
an event such as cart abandonment may require a personalized push notification or a discount offer, while a service
inquiry might trigger an in-app message with FAQs. The next-best-action must be highly context-sensitive, taking
into account historical behavior, current intent, and broader campaign goals.

CRM Integration: Integrating telemetry data with CRM systems is critical for maintaining a stateful journey
context. This involves mapping telemetry events to specific journey activities, such as product views or checkout
attempts. Ensuring that the CRM system can maintain and update this journey context in real-time is a complex
challenge. The CRM must also allow for seamless orchestration of next-best-actions based on the real-time data,
ensuring that the right message is delivered at the right time.

Feedback Loops and Personalization: An essential component of telemetry-backed journey orchestration is the
feedback loop. By tracking the outcome of each interaction (e.g., offer acceptance, session duration), businesses can
refine their decisioning models and improve future engagement strategies. This continuous learning process
enhances personalization and optimizes future interactions, making the customer journey more adaptive and
responsive.

Governance and Scalability: Data governance and scalability are paramount when implementing telemetry-
backed customer journey orchestration. Data privacy concerns, such as the protection of personally identifiable
information (PII), must be addressed through techniques like PIT masking and consent management. Furthermore,
the system must be scalable to accommodate growing customer interactions and data volume, ensuring that high-
throughput event streams do not overwhelm the system.
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Comparison

Aspect Traditional Campaigns Telemetry-Backed Orchestration

Data Source Batch data from surveys, CRM Real-time telemetry from web clicks, app

databases, etc. interactions, and in-store events

IS S ELVAT L)l Static offers based on historical data Dynamic, context-aware offers based on real-time

interactions

RS CEM M Gl Delayed response (e.g., weekly or Immediate, real-time action recommendations

monthly campaigns)

Journey Limited visibility into customer Full visibility of customer interactions and journey
Visibility interactions in real time state in real time

Integration Siloed data sources, manual updates  Integrated CRM systems with real-time telemetry

and decision engines

8. LIMITATIONS OF THE STUDY

Data Privacy and Security: Handling real-time customer data poses significant challenges in terms of
privacy and compliance with regulations such as GDPR. Although techniques like PII masking can help
mitigate these risks, ensuring comprehensive data protection across various touchpoints is a complex task.

System Complexity: Integrating telemetry data with CRM systems, stream processing engines, and
decision-making models requires a sophisticated technical infrastructure. This can be resource-intensive and
may require specialized expertise to manage.

Scalability: While telemetry-backed systems offer real-time insights, they also require robust scalability
mechanisms to handle large volumes of data. Autoscaling technologies like Kubernetes can address some of
these concerns, but high-throughput data may still pose challenges for system performance during peak
usage.

Customer Behavior Variability: While machine learning models can predict customer intent based on
historical data, individual customer behavior can be unpredictable. Models need to be continuously refined
to adapt to changing trends and behaviors, which can be resource-intensive.

9. CONCLUSION

Telemetry-Backed Customer Journey Orchestration is a powerful approach to delivering real-time, personalized
customer experiences. By leveraging session telemetry data from multiple sources, businesses can dynamically adjust
the customer journey based on real-time behavior, improving engagement, conversion rates, and customer
satisfaction. With the right architecture and operational practices, organizations can move away from static
campaigns and embrace adaptive, real-time engagement strategies that meet the expectations of today’s omnichannel
consumers. As this technology continues to evolve, it promises to unlock even greater potential for personalized
marketing and customer relationship management.
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