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Abstract

Tracking the API endpoints is now an integral part of modern applications' stability and performance checks. This paper an-
alyzes case studies and best practices of successful companies across different sectors, and, therefore, readers will discover
how monitoring strategies work. Crucial elements like monitoring, alerting, logging, timely updates, quick incident resolu-
tion, and instant messaging are given priority. By using these best practices and investing in advanced monitoring tools, or-
ganizations can improve the quality of their API monitoring and provide the apps with high reliability and practicality. As
APIs are a core part of the architecture, endpoint monitoring is still needed to keep the systems stable, performance at high

levels, and users satisfied.
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Introduction

In the modern digital world, where app develop-
ment is a rapid race, APIs (Application Programming Inter-
faces) have become the structural elements of widely accept-
ed applications. It facilitates smooth communication and da-
ta transfer between many software modules, enabling busi-
nesses to develop advanced and integrated solutions. While
APIs are increasingly reliant, reliability and performance as-
surance remain top concerns for business organizations.
Even a brief disruption in API access can lead to significant
financial losses, underscoring the critical importance of API
endpoint monitoring. Today, API endpoint monitoring has
become a critical factor that enables us to preemptively iden-
tify and solve problems and ensure unstoppable services
and superb user experiences. This paper discusses case
studies and best approaches from major API endpoint moni-
toring companies that have done it successfully. Seeking jus-
tification in our approaches, lessons learned, and success
stories, we strive to enable organizations with helpful tips
and usable recommendations as they look to expand their

monitoring processes for APIs.

Case Studies

Case study 1: Netflix - Resilience through Compre-

hensive API Monitoring

Netflix, one of the global streaming giants that has
a strong and scalable platform with which you can interact
through an application programming interface. With mil-
lions of subscribers across the globe and new content being
added to their API endpoints continuously, the integrity
and performance of these endpoints are of utmost impor-
tance [1]. Netflix has developed a multi-layered API moni-
toring plan based on proactive problem detection and quick

problem-solving methods.

A critical factor in Netflix’s measurement strategy
is its use of real-time metrics and dashboards. They can get
specific information about API response time, error rates,
and throughput, which helps them immediately spot
problems about real-time bottlenecks and performance
degradation. Alerts and thresholds will be shaped so that

the engineering team at Netflix will get early notification
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when there are deviations from standard behavior or anoma-
lies [2].

Netflix employs a sophisticated suite of tools and
technologies to monitor its API endpoints, ensuring high
performance and reliability in its distributed systems. A
cornerstone of Netflix's monitoring strategy is Hystrix, a li-
brary that provides latency and fault tolerance by isolating
points of access to remote systems and services, thereby pre-
venting cascading failures and enabling resilience [3]. For re-
al-time telemetry, Netflix uses Atlas, an in-house tool that
collects and analyzes operational data, offering detailed in-
sights through real-time metrics [2]. Additionally, Zuul, Net-
flix’s gateway service, plays a pivotal role by managing API
traffic with features like dynamic routing, monitoring, re-
siliency, and security [4]. Together, these tools create a ro-
bust monitoring ecosystem that supports Netflix's complex
infrastructure, providing real-time analytics, fault isolation,
and efficient API traffic management to maintain optimal

performance and reliability of its API endpoints.

Moreover, Netflix utilizes top-notch chaos engi-
neering techniques to test the capability of their API end-
points [5]. They help Netflix’s engineering team identify the
source of performance issues. This detailed knowledge em-
powers the engineers at Netflix to fine-tune their APIs, re-
duce latency, and enhance overall system effectiveness. The
organizations use a method of simulating errors and disrup-
tions, which they manage in a controlled environment, to
observe how the system reacts and improves. This quality as-
sessment will help them identify vulnerabilities, improve se-
curity, and ensure a consistent user experience when unex-

pected issues arise [5].

Lessons learned from Netflix's API monitoring
practices include the importance of immediate insight, test-
ing, and a culture of continuous improvement [6]. Organiza-
tions can deliver API-driven applications efficiently and ef-
fectively by investing in maintenance solutions and estab-

lishing a good mindset.

Case Study 2: Stripe - Ensuring Payment API Relia-
bility

Stripe, a renowned payment processing platform,

largely relies on its API endpoints to ensure smooth finan-
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cial flows for multifarious enterprises around the globe.
Stripe’s mission is to facilitate seamless payment transac-
tions using API tools to safeguard the security and function-
ality of the payment process. They track the process of API
requests and responses. By testing the payment API, Stripe
can detect vulnerabilities before they reach real customers.
They also allow them to diagnose and resolve problems, pre-
vent outages, and keep systems running smoothly. Tools
like Stripe Radar, Stripe Issuing, Stripe Sigma, and Stripe
Analytics provide information about enforcement policies
and track demand for different services and products. This
is important because they help Stripe’s engineering team
identify the source of the performance issues. This micros-
copic knowledge empowers the engineers at Stripe to fine--
tune their APIs, reduce latency, and enhance overall system
effectiveness [7]. It is anticipated that 33% of companies
that adopt payment APIs will experience a revenue boost of
10%, indicating a significant enhancement in their business

activities [8].

Insights from Stripes' experience with API moni-
toring are critical. This helps implement correct test mea-
sures, comprehensive visibility, and ethical monitoring prac-
tices. Therefore, organizations need to adopt mechanisms
that are effective and reliable in their payment systems [9].
This can be possible through creating virtual environments
and gaining expertise in API performance [7]. This will, in
turn, raise consumers' confidence and trust in the organiza-

tion.

Case Study 3: Cerner - Ensuring Better Observa-
bility

Cerner Corporation, based in North Kansas City,
Missouri, is a leading health information technology com-
pany. Specializing in electronic health records (EHR) and re-
lated technologies, Cerner's systems are widely adopted by
hospitals and clinics globally. The company promotes seam-
less data exchange through standards, network connections,
and nationwide exchanges, enhancing clinicians' insights in-

to patient histories for better treatment outcomes. Cerner’s

JScholar Publishers

3

interoperability solutions address medical information silos
by integrating various data sources using FHIR®, HL7, and
Cerner's proprietary API for efficient healthcare data opera-
tions [11][12].

Cerner Corporation employs several advanced
tools and technologies for monitoring their APIs, particular-
ly within their Cerner Millennium system. The primary

tools they use include:

Goliath Technologies: Cerner uses Goliath's Appli-
cation Monitoring for comprehensive performance track-
ing. This tool provides end-to-end visibility into the perfor-
mance of Cerner Millennium, enabling monitoring through
all application layers such as Citrix and third-party applica-
tions. Goliath's platform is designed to test performance
from the end user's perspective, tracking tasks like login
times, patient record access, billing processes, and lab test
submissions. This helps in proactively identifying and re-

solving performance issues before they impact users [13].

eG Innovations: eG Enterprise is another key tool
used by Cerner for IT performance monitoring. It offers uni-
fied monitoring for Docker containers and Kubernetes envi-
ronments, which are integral to Cerner’s infrastructure.
This tool provides code-level visibility into applications,
tracks resource usage, and identifies performance bottle-
necks within the containerized environments. It integrates
seamlessly with Kubernetes APIs to monitor the entire Ku-
bernetes cluster without requiring agents, ensuring efficient

and comprehensive monitoring [14].

The interface with eG Innovations, as depicted in
Figure 1, includes a metric for page load time, demonstrat-
ing the detailed monitoring capabilities of the eG tool. Al-
though specific information about API response time is not
available on their website, it is likely that this metric is in-
cluded within the tool itself but not shown in the sample im-
ages provided online. This assumption is based on the com-
prehensive nature of the monitoring features typically of-

fered by eG Innovations.
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Figure 1: Cerner resource monitoring to user experience monitoring for better observability [15].

These technologies enable Cerner to maintain
high availability and performance of their APIs, ensuring re-
liable and efficient service delivery for their healthcare solu-

tions.

From Cerner's approach to API monitoring, sever-
al key learnings emerge. Firstly, we cannot overstate the im-
portance of real-time monitoring. Having the ability to de-
tect and address issues as they occur minimizes downtime
and maintains the reliability of healthcare services. Second-
ly, the integration of automated alerts and detailed logging
provides a comprehensive understanding of API perfor-
mance, enabling swift troubleshooting and resolution. This
serves as a model for other organizations aiming to achieve
high standards of performance and reliability in API man-

agement.

Case Study 4: Twilio - Ensuring Communication
API Availability

Twilio is a cloud communications platform that
enables businesses to integrate voice, messaging, and video
capabilities into their applications through APIs. With
many customers depending on Twilio’s end-to-end commu-
nication services, maintaining the quality and performance
of these services is essential for customer satisfaction and op-
erational success. To ensure this, Twilio employs various

methods to monitor the health and functionality of its API
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endpoints. These methods include operational and analyti-

cal techniques to assess the performance of the APIs.

Twilio utilizes various Application Performance
Monitoring tools for real-time monitoring of their API end-
points. These tools allow engineers to continuously track
various performance metrics such as response time, error
rates, and availability of API endpoints. With such tools,
Twilio engineers gain detailed insights into the health and
performance of their APIs through customizable dash-
boards and alerting mechanisms. This enables engineers to
promptly identify and address any anomalies or perfor-
mance degradation, ensuring the reliability and responsive-

ness of API services.

While Twilio's documentation doesn't explicitly
state their use of specific monitoring tools like New Relic or
Datalog, they do emphasize the importance of monitoring
API performance [16]. These tools offer comprehensive
monitoring capabilities, including real-time tracking of per-
formance metrics, customizable dashboards, and alerting
mechanisms, aligning closely with the requirements for

monitoring Twilio's API endpoints effectively.

In addition to active monitoring, Twilio also en-
gages and recommends in passive monitoring by analyzing
real-time data generated by actual production activity. By ex-

amining API logs, metrics, and traces, Twilio gains insights
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into the exact performance and behavior of the APIs under
real-world conditions. This data-driven approach enables

Twilio to detect patterns, identify errors, and refine its APIs

2% statustwilio.com/#system_metrics

System Metrics

API Response Time - North America

Fridary. Jun T, 1555 » 385 ms

based on authentic user interaction patterns. Twilio recom-
mends same thing to their customers for better monitoring

practices whoever want to use Twilio APIs.

Day

YA A A A A A A A

APl Response Time - Europe

cnppimpo LA A A PN ANAAAAPANA, A AN St i o W A s

Figure 2: API response times in different regions [17].
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Figure 3: incidents reported by customers from different parts of the world [18].

Clear and transparent communication with cus-
tomers is a key focus for Twilio. Through open channels of

communication, Twilio ensures that any investigation-relat-

ed issues are quickly addressed, clear investigation proce-
dures are in place, rapid remediation procedures are imple-

mented in the event of a service outage and information is

JScholar Publishers

] Comput Sci Software Dev 2024 | Vol 3: 203



provided regular updates to customers, reinforcing trust,
and reducing any potential impact on it their experience.
Twilio maintains a real-time API status page [16] that pro-
vides complete insight into the status and health of all their
services. To ensure transparency for users, this page is cons-
tantly updated to reflect any bugs or performance issues.
The public availability of the Twilio API Status page unders-
cores the company’s commitment to better familiarize cus-
tomers with the Twilio APIs they use. This sophisticated
monitoring tool shows incidents reported by other cus-
tomers, as well as timestamps, regions, and API response
times. Figure 2 represents API response times in regions
around the world [17] and Figure 3 shows incidents report-
ed by customers [18]. Such information gives customers
greater transparency. Also, the Twilio status page has a dedi-
cated section that notifies users if a service is experiencing a
bottleneck or going down. Improving customer transparen-

cy increases customer loyalty.

The key takeaway from Twilio’s case study is the
importance of closely monitoring the most critical aspects
of communication services. By enhancing both active and
passive monitoring capabilities and maintaining robust API
monitoring practices, Twilio has significantly improved its
service reliability. Other organizations can learn from
Twilio’s experience and adopt similar best practices to opti-
mize the performance of their APIs. Ensuring effective inci-
dent management and fostering open communication with
customers are essential strategies for building trust and miti-

gating the effects of potential service issues.

Case Study: Zillow Group's Real Estate Domain

Zillow Group is a leading real estate and rental
marketplace that aims to empower consumers with compre-
hensive data, inspiration, and knowledge about their
homes. Zillow connects users with real estate professionals
and services, offering an extensive database of homes for
sale and rent, along with detailed property information and
market analytics. Zillow uses APIs to aggregate and dissemi-
nate vast amounts of real estate data from multiple sources,
ensuring users have access to the latest information [19]. Th-
ese APIs enable developers to integrate Zillow’s extensive
property listings and data into their own applications, facili-

tating seamless user experiences and extending Zillow's
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reach across various platforms and services.

Monitoring API performance at Zillow involves
tackling challenges related to data volume, real-time up-
dates, and maintaining data accuracy. Given the high vol-
ume of data transactions and the need for up-to-date infor-
mation, ensuring optimal response times and system relia-
bility is critical. Zillow employs comprehensive monitoring
strategies, including sophisticated logging and alerting sys-
tems, to track API traffic, error rates, and performance met-
rics. By utilizing machine learning algorithms, Zillow can
predict and mitigate potential issues before they impact

users, ensuring the reliability and efficiency of their APIs.

Zillow leverages a range of tools and technologies
to monitor API performance. Solutions such as AWS Cloud-
Watch, Datadog, and Prometheus are integral to their moni-
toring infrastructure [20]. These tools provide real-time ana-
lytics, anomaly detection, and automated alerting, enabling
Zillow to maintain high standards of API performance and
reliability. The use of these technologies allows Zillow to
track key performance indicators, swiftly diagnose issues,
and implement solutions to optimize their APIs. Additional-
ly, cloud-based monitoring solutions enable Zillow to scale
their monitoring capabilities to align with the growth of

their platform and user base.

Zillow's approach to API monitoring offers several
valuable insights. Integrating advanced analytics and ma-
chine learning into the monitoring process enhances the
ability to predict and prevent issues, ensuring a seamless us-
er experience. Comprehensive logging and real-time alert-
ing systems facilitate swift detection and resolution of
problems, minimizing downtime and maintaining service
quality. Utilizing cloud-based monitoring tools allows Zil-
low to scale their operations efficiently and adapt to increas-
ing demands. These practices underscore the importance of
a proactive and scalable approach to API monitoring in
maintaining the reliability and performance of digital plat-

forms.
Best Practices for API Endpoint Monitoring

Based on the case studies and insights from lead-
ing companies, several best practices emerge for implement-

ing effective API endpoint monitoring:
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1. By identifying key metrics such as error rates, re-
sponse time and latency and establishing goals for API mon-
itoring, organizations can prioritize the most critical aspects
of API performance, thus contributing to overall success
[10].

2. Conduct periodic system and process audit to
determine number of incidents that could have been re-
solved with the implementation of API monitoring tools
and process. This audit can be done even if such processes
are implemented to identify its effectiveness with the mind-

set of continuous improvement.

3. Implement monitoring solutions to gain insight
into crucial factors affecting API health and performance,
such as response time, latency, error rates, and usage pat-

terns.

4. Set up alerts and notifications to promptly de-
tect and respond to any issues or anomalies in API perfor-

mance, ensuring rapid troubleshooting and resolution.

5. Regularly simulate realistic API usage scenarios
to proactively identify potential issues and ensure the relia-
bility of critical functionalities [21]. This involves creating
and executing test cases that mimic actual usage patterns to

catch problems before they impact real users.

6. Analyze data from the production traffic to gain
insight into the performance of API. This can be achieved
through identifying data patterns, detecting errors, and mak-
ing data-driven optimizations to improve overall perfor-

mance and reliability.

7. Provide timely and transparent customer com-
munication during incidents or disruptions [7]. This can be

achieved through dedicated channels to share updates, sta-
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tus reports, and time estimates to resolve issues, thereby

building trust and minimizing frustration among users.

8. Evaluate and update API monitoring standards
periodically. This ongoing process is crucial for improving
overall performance and maintaining organizational com-

petitiveness.

9. Define transparent processes and responsibili-
ties for handling API-related incidents [7]. Ensure rapid in-
vestigation, diagnosis, and resolution of issues to minimize

customer impact.

Conclusion

For an organization to thrive and maintain the sta-
bility of its performance, it is crucial to utilize and monitor
API endpoints. The case studies of leading companies have
shown the efficiency of API monitoring in practice. These
practices, not only they enable the overall system monitor-
ing but also, they significantly boost system availability, reli-
ability and maintainability which is really a success determi-
nant in contemporary API-driven world [22]. Therefore, it
demonstrates the advantages of detecting and resolving is-
sues through monitoring, detailed logging, and immediate
analysis of actual production data. It further highlights key
elements of incident management and transparent commu-
nication. This is vital since it maintains and keeps trust
among customers, thereby minimizing any factor that
might cause failure. Therefore, organizations must engage
in mechanisms based on the lessons learned from these lead-
ing companies. This will boost their API monitoring and de-
liver reliable applications. To succeed in an API-driven digi-
tal environment, organizations should venture into practi-
cal solutions to develop a culture of continuous improve-

ment.
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