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I. INTRODUCTION

A. Significance of Data-driven decisions

With the rising markets resulting from increased globalization and access to the internet, many more
markets are coming online and developing nations have access to more digital devices. Countries such
as India and China have five times as many mobile devices in the United States.

Different markets have different user behaviors and cultural expectations. Consider the case of Japanese
website design.

drr—LaR—CICERETDS NOTHLED TS X THERYahoo! JAPAN - ~In=
Hc)( > B= - HFFU—R
a2 = My YA L4 = oy BB o=
AT < XK= oot B 1 iy vanoo JTAPADY SN Sramer a7 sUOIEM
S xF EifR pE NW MW BE UFNE AL —R -
ZIMIIBAET., RELS — X RE® Yahoo!=a —RX. WPBIEWLSSSIZNTZ 5 reewn MO T I — > E RMERIE DI RIENE T
Eoo o rFE> o= = x>z = =M— zom
5 = = . S SFVRTIGRE JBlE@UERCIIRNDET—
T ] om3ssrmas = - = 5~ ~
B e o - BB LN S F MR - RS2 100K L E> R
VDTN e Y BT f/\ o < p—
> Eamv—E=x —= - iPhoneseilt Iz OEESK(ZES D — — Ao
T s mo e - X T®W100&5 Eo RS WAXES = = =7 —
& v oo - I T W e RNRE L 735 BN rewnt - =
LoHACO - SEER ¥ B E KT ORI RIR €3 Lve 5 28
1l 3RS, HFILFE - ESE BA(LR|MVS. T F TS LvE <~ - emmm oo P
EEE —a— =X - TFZBF L) FETIET ES Newr Primavista

SEo=mE (593 —%

asa>
= = DTS S & BRI ISL RIS ] arcime mane
WMAER IR | FUBTLE FHSES DA
A — X — AT FLXEW D =
e e e souame s
ot ey ZZ013%9A6H (&)
ey Ge® GO
Smoxm  (=uoss maoxm  (Sos)
= 3 30% 27C/23C | D ©0% z2scrz2c
T | - raEs il memnEm. DEREsmMsLAOORS Py RS Poesaiita —
e CICAOTUAWET - AB. TOMMWERASME mEL—— mom=
AL — Saomss HEme 934
nFE, Mo TEHEEI = {» 2PEMBORMOWMEELE. ISR SOSRER
X —F A X 1AW -y T RE— >
SHABICEFILICAE Y U —= LASPEE
O-SHBWFDL U TEECBH. BT - =
e B3 o>« > L cFacebookmmim =
ot - vanoo! JAPAR
e e SEES oA = — X1 e e e s
PRE CFEEAEESAEL NMS 461 22 X KERS (<398 : g = = o =5
. BEEE &S B T L— 51 BROAEEISSE IEWMESRE ST — RORRmE
it. Oz EE®mULTD) SEOMITEAMDITHIZ? Al WMEOSBSFIRSE CESEEE

- s>

Fig. 1. Yahoo.com in Japan

If one were to leave a feedback form at the end of the Ul experience like this in North America, you
can expect that the suggestions will be filled with people complaining about the clutter, how incredibly
hard it was to find information and that the entire experience did not feel safe to use a credit card to
make a digital purchase. A country like Japan has their users well accustomed (and even prefer) more
dense Ul design. This comes from a cultural belief that access to more information makes the consumer
feel safe and trust the product. Japan is a high-context culture, and the US is not [1].

A one-size-fits-all solution would simply not work for Ul design here, and there might be more factors
that are not front and center that can be picked up from data. For instance, the size of the average smart
phone being smaller or their aspect ratio’s being a little different can mean that a certain portrait picture
is not fully visible or does not even render on mobile. If we were to track launch impressions for a
new product (a sequence of signals that indicate that the new product has been seen and discovered by a
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large section of the market), we might find out that the title image did not follow the pattern of previous
releases when it comes to impressions in the first week. This can inform decision-making about whether
to fix or ignore the problem and not be blindsided by it.
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B. Digital E-commerce telemetry

It is important to have data backing decisions in markets that are different from one’s own, to understand
biases, afflictions, and different emerging patterns. It is even more important to understand user behavior
when trying to sell products on an e-Commerce application as buying can be a very tricky and high-
stakes decision. Depending on the country, region and demography of the user, a given user can be
least likely to spend money if the website is too slow, too cluttered, too simple or simply unfamiliar.
In such a situation, it is important that all user experiences have accompanying telemetry.

C. Efficient Telemetry system

However, instrumenting telemetry can be tricky and quite hairy as one can quickly make the mistake
of collecting redundant data. One might ask what the problem of collecting too much data is; After all,
you can always omit unnecessary data and you will not run the risk of not having data when you need
it.

However, there is a trade-off with sending too much data. When considering the global market,
sending out data from consumer devices can be expensive, prone to privacy filters, and frowned upon
due to the excessive bandwidth occupied by what is considered tertiary or non-essential functionality. [2]
Drawing the line between collecting raw data from the user and inferring data from existing raw data
points is crucial to having an efficient telemetry system that is also scalable. [3] The study is a design
guideline for instrumenting telemetry across multiple digital storefronts, what assimilating all those data
points can help you achieve, and how best to go about doing so.

1. METHODOLOGY

A. Observability

One of the goals of a modern telemetry system is observability. Observability can be defined as the
characteristic of a compute system by which its internal states can be understood using its output signals.
Any good telemetry system usually has a combination of different forms of telemetry data to achieve this.

[4]
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B. The Open Telemetry standard

An aspect of creating e-commerce applications is the various digital surfaces that will have to be
supported to reach a wide number of users. Instrumenting telemetry from various client devices and
technologies, each having their own ways to send data can lead to an arduous task of assimilating all the
data and processing it. Sometimes, this might even result in duplication of efforts to achieve the same
output simply because a certain client device emits dissimilar data. Combine this with different tools that
are out there that possibly expect data in a certain shape to be used effectively, and the flexibility of a
telemetry system becomes extremely low.

Observability

Fig. 3. Observability

To avoid all this and to have a vendor-agnostic approach to instrumenting data and processing it, the
open telemetry standard is essential for any large-scale distributed system. The Open Telemetry
Standard is a telemetry framework that defines the necessary semantic conventions and protocols that
help standardize the sending, collecting, and management of telemetry data.

1) Logs: Logs are the raw data that record an event or an activity in the system. It usually forms the
atomic source of data for most telemetry systems and can be text-based or structured-data, making it
easier to process and manage. They contain metadata pertaining to the time, the machine that emitted
it, metadata about the user, if applicable, and any other custom message from the system.

2) Traces: Traces are one of the most useful and integral part of the diagnostic chain. Traces contain
multiple smaller segments called spans and each span is a logical operation performed by a single
request through the system and tracks that operation over time. Traces therefore “trace” the entire path
of a request through a system often across multiple different services. In an increasingly distributed
world with different services deployed on data centers around the world, traces are helpful in correlating
a request across multiple systems.

3) Metrics: Metrics are aggregated data that track a particular value, usually over time but can sometimes
be other factors like users or cost. Metrics are extremely important from both an engineering and a
business standpoint as they assimilate all the raw information into more readable chunks that can help
us understand any aspect of our workflow as long as we instrument them correctly.

C. e-commerce telemetry

Besides making sure that an e-Commerce system works as expected, one of the main uses of e-
commerce telemetry is to lay the foundation for analyzing user and system data. [5]. We now dive into
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various telemetry events that bring our open telemetry framework to life in the e-Commerce setting.

1) Action events: In order to satisfy the three spheres of observability, we will need a set of base events
or logs. Action events constitute a raw log that records the occurrence of an event. It is helpful to
disambiguate between application and user events to isolate user behavior studies from system
diagnostics. It can be application events like details page loaded” or user events like “user clicked the
buy button”

2) Network events: Network events are the building blocks of spans that help trace requests over a
distributed system. Network events can also help uncover bottlenecks for performance improvements
and improve security. In order for a given user operation to be traceable, across services, a unique
correlation identifier is necessary to trace the life-cycle of the request through the system. This correlation
identifier can also be used in metrics to measure certain values for a particular request or user over time.

3) Content View: This is an event that is a representation of what the user has seen on their client
device. Usually this is stalled or de-bounced so that it only triggers after a set amount of time. The
idea is to capture which part of the digital real estate gets more attention, traction, and what content is
interesting to the user and what content is glanced over. Experiments with advertisements and hero-posters
on the home page are the most likely to benefit from this as well as game trailers, posters as their purpose
is to attract attention to a particular object of interest.

1. CONCLUSION

In this paper, we explored the importance of telemetry in e-commerce applications and how it
enables data-driven decision-making. We examined the challenges of designing an efficient and
scalable telemetry system, highlighting the significance of observability in understanding user behavior
and system performance. By leveraging the Open Telemetry standard, e-commerce platforms can
standardize data collection across multiple digital surfaces, ensuring consistency and interoperability.

We also discussed the three pillars of observability—Ilogs, traces, and metrics—and their role in
diagnosing issues, optimizing user experience, and improving operational efficiency. Furthermore, we
outlined key telemetry events, such as action events, network events, and content views, which provide
actionable insights into user interactions and system behavior. As e-commerce continues to expand
globally, understanding regional user preferences and market-specific behaviors be- comes crucial.
Telemetry serves as a fundamental tool for busi- nesses to adapt their digital storefronts, optimize
performance, and enhance user engagement. However, while comprehensive data collection is valuable, it
is equally important to balance telemetry efficiency with privacy considerations and resource
constraints.

Future research can explore advancements in Al-driven telemetry analysis, predictive analytics, and
privacy-preserving data collection techniques to further refine how telemetry is used in large-scale e-
commerce applications. By implementing a well-instrumented telemetry system, businesses can gain
deeper insights, improve decision-making, and drive innovation in the ever-evolving digital marketplace.
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