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Introduction

Automation is seen as a danger to the workforce, where many fear towering robotic arms
will replace the workforce en masse (“Emerald Insight,” 2018). Though the word “automation”
may bring up such imagery, automation is any technology that reduces human input with some
self-regulating method (International Society of Automation, 2022). It can be as simple as an
oven that automatically controls the internal temperature that a user has set to as complicated as a
self-driving car. Truck drivers, cashiers, cleaners, and more are jobs considered at risk of being
automated by technology. Criticisms of automation date as far back as the industrial revolution.
Luddites, a group of English textile works from the 19th century, were known for rejecting
weaving machines as, “mechanisation would threaten their livelihood and the skills they had
spent years acquiring,” which led them to, “destroying weaving machines and other tools as a
form of protest against what they believed to be a deceitful method of circumventing the labour
practices of the day. ” (Historic UK, 2018) Similarly, in a recent survey, more than half of
respondents felt that, “In the next 50 years, robots and computers will do much of the work
currently done by humans.” (“Emerald Insight,” 2018) Oxford University study predicts that
about 47% of the total US employment is at risk of automation, where jobs with repetitive, well-
defined procedures are at highest risk (Benedikt & Osborne, 2013). Comparatively, in the
software engineering industry, concepts like continuous integration/continuous delivery, which is
a methodology that automates the building, testing, and deployment of new code into production
applications, exist to reduce manual labor from developers testing new code changes and
ensuring consistent development environments. The push for automation has resulted in the
creation of new job roles such as DevOps engineers and test automation engineers that both

focus on automating the delivery of new code and programmatic tests respectively (SentinelOne,



2017). Though there are many benefits of automation in manual labor jobs such as increasing
throughput, consistency, specialization, and decreasing redundant work, there are major
disadvantages such as large initial capital cost, displacing workers replaced by automated
machines, and potentially increasing unemployment. Automation seems to inordinately benefit
massive corporations by increasing profit margins through larger output and removing the
necessary safety and benefits required for humans, all the while reducing the available jobs for
the workforce. In contrast, automation in the software engineering seems beneficial, serving as a
strong complement to the worker by reducing cognitive load and ensuring consistency. Can
similar negative effects of automation appear in a highly specialized field like software
engineering? As a result, this STS project will make a comparative case between software
engineering and manual labor jobs as a means of assessing the dichotomy of automation
benefiting or hurting workers. By doing so, it will attempt to alleviate the intense negative
sentiment surrounding it in many manual labor jobs by determining the risk factors of

automation and will outline polices that can help mitigate the risk.

Technical Topic

A major international company that focuses on retail, ecommerce, advertising, streaming,
and cloud computing provides a service that stores users’ files. The project was derived from the
core backend of the service, where the focus of the project was optimizing an Application
Programming Interface (referred to as an API) that returns customer file usage. An APl is
defined as a way for pieces of software to interact with each other in a documented way?. The
current implementation of the API required a given customer’s file usage to be computed by

aggregating individual file sizes, essentially “counting” each individual file per customer. Using



runtime analysis, this can be described using big-O notation as an O(n) operation (Big O
Notation | Interview Cake, 2022), where the number of computations grows linearly with the
number of files a user has. As a result of the growing userbase of the service, an amount on the
tens of millions, this approach did not scale in a way that provided a pleasant user experience,
both externally to the customers and internally to other services within the company. The data
store that performed the aggregation computation was used by a multitude of other services, was
under intense load and regularly triggering alarms over latency issues. Alarms in software
engineering are used to either send notifications or trigger actions in response to a change in
metrics (Effective Alerting in Practice, 2022). Attempts to reduce user perceived latency already
existed in the form of a caching mechanism, where user usage values existed for several minutes
in an external data store, before being considered stale and requiring a re-computation of values.
A major issue with the current implementation was a result of the caching mechanism. In
the worst-case scenario, users could potentially update or delete a file and not see change in their
usage until several minutes passed and their values were recalculated. Another major issue was
related to latency; it was reported that latency metrics would soon exceed common
recommended load times of around 0-4 seconds (Baker, 2022). The proposed technical project
solution focused on removing the dependence on the stressed data store. Its main goal was to
precompute the user usage values instead of relying on the “on-the-fly” aggregation. This would
be done by maintaining a running total of usage values per user stored in a new external data
store, then examining each individual file upload or delete to increment or decrement their usage
values. Though having these changes in the production service was out of scope of an internship,
there were still many challenges that occurred. One technical challenge that the project faced was

dealing with race conditions. Race conditions occur when multiple processes attempt to operate



on a shared value, in this case, the shared value being the user usage. Another challenge that
occurred was integrating previous customer usage with the new solution. This would involve a
process called backfilling, which is simply defined as changing data in bulk (Fly.io, 2021). In
this context, this involved initializing a value for existing customers in the new external data
store before processing incoming user file uploads and deletes.
STS Topic

Failing to address these issues of automation can, in the worst case, puts 50% of the US
workforce at risk to be displaced or hurt by automation (Brown, 2020). By comparing the two
cases, this STS project hopes to the risk factors and driving forces of automation in the two
industries. Manual labor jobs that are highly at risk for automation are characterized by
repetitive, well-defined movements, which makes them targets for automation. A main force that
drives automation is labor-related costs. The same driver also causes “fissuring,” which is
defined as replacing employees with outside contractors (Estlund, 2018). This usually takes the
form of outsourcing work to other countries for cheaper labor and less strict safely laws.
Automation in this use case is inherently political because it serves as a means for those, like
corporations, hoping maximize revenue. A deliverable of this STS project is to identify potential
policy that will help mitigate risk for those who could be displaced by automation. A possible
policy change is some forms of universal income or worker up-skilling program. This has
implications into the rate that jobs are being automated, where workers may not be able to
upskill fast enough to outpace automation.

In contrast, as a case study that automation will be mutually beneficial for workers is in
software engineering. Automation in software engineering strongly complements the labor that

developers perform throughout the entire software lifecycle. Software engineers utilize



automation to run test suites that determine the correctness of defined behavior in their code.
DevOps is a methodology that uses automation to accelerate the delivery of code in a way that is
reliable and secure. In a case study of a growing software startup by Shestakofsky, automation
was used to help manage organizational processes and reduce engineering burden. During
periods of focused on fast growth and revenue generation, tasks that were automated allowed
manager to continually reconfigure the usage of developer resources to perform tasks that had
yet to be automated or was unable to be automated. Notably, the process of automation itself
required significant engineering work to perform, which often deemed too labor intensive in
early phases of growth. (Shestakosky, 2017).

A major STS framework that will be used in the project is Winner idea of political
technology. Political technologies are designed in a way that technologies like, “industrial
production, warfare, communications, and the like have fundamentally changed the exercise of
power and the experience of citizenship.” In the context of automation, this framework will be
used to analyze how automation is used to circumvent costs related to labor laws, in that the
“power” of workers has shifted away to corporations, as workers are displaced by automation
machines are outsourced to other workers.

Conclusion
The deliverable for the STS technical portion was an initial implementation of an

optimization of an API. By precomputing the usage values, essentially converting the operation
to a database read, the proposed implementation was estimated to reduce the number of calls to
the stressed datastore by approximately ten million and reduce worst case latency to a scale of
tens of milliseconds. Through this technical project, | hope to relate it to the STS portion as a

case study to analyze how the project was benefited by automation in terms of developer work



and ensuring correct behavior. The STS research hopes to further understanding of the realistic

risk of automation, especially in regards to public perception.
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