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I. INTRODUCTION

IN this article we analyse the software architecture, cloud
adoption strategy, and sustainability strategy of two retail

SaaS companies: Shopify and Squarespace. We compare dis-
tinct approaches and assess advantages and drawbacks.

Shopify is a multi-tenant e-commerce platform that helps all
sizes of merchants set up, manage, and scale webshops [1].
Squarespace provides tools and resources to create websites,
set up online stores, and market products or services [2].

Chosen for their similar business contexts, as SaaS entities
operating in the online retail sector, and comparable scale,
Shopify and Squarespace differ notably in their architectural
approaches [3], [4]: Shopify is a rarity among companies
of its scale, deliberately embracing monolithic architecture
[5], while Squarespace currently operates with a microservice
architecture [6].

II. SOFTWARE ARCHITECTURE

Software architecture is the foundational design guiding
complex systems. This section explores how Squarespace and
Shopify strategically navigated their architectural transitions.

SHOPIFY

A. Architectural Evolution - The Monolithic Approach

Fig. 1. Monolith vs Microservices by Simon Brown [5]

Initially, Shopify adopted a monolithic structure due to
its simplicity and agility, the standard practice for many
startups [7]. However, as the company expanded, so did its
core monolith, accumulating over 2.8 million lines of Ruby
code [8]. This growth posed challenges for the developers,
especially in building and testing new features, with developer
enjoyment declining YoY due to the high code coupling
[9]. By 2016, having recognised these limitations, Shopify’s
development team sought to ”componentise” their architecture

to improve “velocity and enjoyment” [5], [10]. However, they
recognised the challenge of a complete rewrite that transition-
ing to microservices would require [5], [10], and so, unlike
the industry norm [11], they adopted a modular monolith.
This approach improved their architecture by streamlining data
access and simplifying infrastructure management, making
potential future migration to microservices easier by creating
well-defined boundaries within the codebase [8].

In fact, despite Shopify maintaining essential functionalities
within the core monolith, the ongoing migration process has
seen Shopify extract non-core components into standalone
services [10]. The new architecture notably facilitated this
migration, significantly easing the extraction process [8].

B. Why was this approach successful?

Shopify’s journey provides invaluable lessons for organisa-
tions navigating similar growth trajectories. It highlights the
significance of tailoring strategies to meet specific organi-
sational needs and avoid the urge to blindly adopt trending
tech solutions [7]. Additionally, understanding developer be-
haviour was critical for pinpointing genuine challenges; an
architectural change will not be successful if it works ”against
the momentum of hundreds of developers adding features”
[8], [10]. Their success is also attributed to an incremental
approach, advocating gradual changes that align with ongoing
feature development, facilitating organisational buy-in [10].

In our recent interview with a Shopify developer, they stated
that the monolith could sometimes ”make it slow to run tests”,
but the migration improved developer enjoyment and hastened
overall development.

Shopify’s experience suggests that companies should plan
for prolonged transitional phases, as almost all large architec-
tural changes end up incomplete; acknowledging and planning
for this ensures adaptability and successful architectural shifts
[8], [10]. Decide on an architecture that provides an ”interme-
diary state that is most useful for your situation” [8].

SQUARESPACE

A. Organisational Shifts and the Microservice architecture

Unlike Shopify’s initial code-focused architectural shift,
Squarespace’s transformation began with an organisational
restructuring, aligning teams around specific business areas
rather than skill sets, mirroring Conway’s law that correlates
software systems with organisational communication struc-
tures [12]–[14].

Around 2014, Squarespace began its global expansion ef-
forts and, as a result, initiated its move toward microservices
[15]. They started with three simple microservices–location,
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taxation, and currency–to develop the initial microservice
framework.

Their pursuit of platform reliability prompted heavy invest-
ments in observability and alerting systems, as seen in Figure
2. [6], [16].

Fig. 2. Squarespace observability and alerting [6]

Diverse microservices resulted in more complex capacity
planning and longer wait times for provisioning services.
Conflicting database usage between services and the existing
monolithic system required careful design to ensure service
independence. Despite this, microservices improved developer
productivity, accelerated functionality releases, and granted
autonomy to individual teams [6].

B. Why was this approach successful?

Fig. 3. Squarespace’s growth timeline [6]

One of the key factors that aided Squarespace in this
transition was its relatively small organisation size. At the
onset of their shift, Squarespace counted roughly 100 en-
gineers, a notable contrast to Shopify’s workforce of over
5000 employees during their architectural transition in 2016
[6], [10]. Understanding developers and influencing their be-
haviour becomes notably more manageable at a smaller scale.
The small size of Squarespace’s organisation enabled its core
services team to serve as an advisory body for all other
developers, a task unmanageable within a larger organisation.

Furthermore, a key problem with microservices is the
difficulty in tracking their state and failures; Squarespace’s
meticulous focus on observability allowed them to address
emerging challenges rapidly, ensuring the adaptation process
remained agile and responsive.

ARCHITECTURAL COMPARISON

Both companies initially adopted a monolithic architecture
due to its swifter time-to-market advantage [7]; however,
as they grew, mounting challenges led to a shift toward
componentisation. Notably, Shopify and Squarespace pursued
this architectural transition for different objectives: Shopify
aimed to increase velocity and improve developer satisfaction,
while Squarespace sought to improve scalability [9], [16].

While Shopify’s modular monolith allows for easier man-
agement and avoids the complexities of a complete microser-
vices transition, Squarespace’s microservices-based architec-
ture offers increased team autonomy and flexibility, albeit with
challenges in standardisation [16], [17]. Both approaches aim
to support scalability and maintainability as these platforms
continue to evolve.

III. CLOUD ADOPTION

Cloud computing has significantly changed the tech land-
scape by providing a flexible and scalable option compared
to the traditional on-site infrastructure [18]. This section dis-
cusses the cloud transformation of Shopify and Squarespace.

SHOPIFY

Today, Shopify predominantly hosts its infrastructure on
Google Cloud Platform (GCP). However, this was not always
the case [1], [8].

Initially, Shopify owned and maintained physical servers
within their own data centre [19]. In 2015, they realised the
importance of having a disaster recovery strategy and thus
developed a duplicated data centre [19]. However, they found
it was not cost-efficient [19]. Ultimately, they chose to move to
the cloud, which enabled Shopify to meet data storage and pri-
vacy requirements, especially with the increasing regulations
such as Safe Harbour [20]. Collaborating with Google allowed
them to take advantage of its mature cloud infrastructure,
solving their problems while gaining additional benefits.

By using cloud services, Shopify only needs to pay for the
resources it utilises [19]. This allows Shopify to optimise its
cost and provide a competitive tiered pricing model for users
[21]. Moreover, the cost efficiency increases the scalability of
their business.

Moreover, utilising modern tools like Spin and Isospin, and
switching to an infrastructure based on Kubernetes enabled
Shopify to simplify its development process by abstracting
complex local development environments [21]. Thus, develop-
ers can efficiently develop new features without understand-
ing the development environment [21]. In turn, this reduces
time-to-market for new functionalities and allows Shopify to
respond quickly to market demand.

SQUARESPACE

Until 2022, Squarespace maintained a self-hosted Hadoop
ecosystem consisting of two autonomously managed clusters,
designed in an active/passive model for geo-redundancy [22].
The ageing infrastructure and the demand for scalability led
to mounting maintenance costs and scaling complexities [22].
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Additionally, their adoption of a microservices architecture
exacerbated these issues, significantly complicating data centre
management. The microservices adoption demanded more
frequent capacity planning for the SRE and TechOps Teams.
Microservices introduced a wide array of services with diverse
databases and programming languages. This caused delays in
accessing staging environments, leading to substantial oper-
ational bottlenecks. Furthermore, the shift to microservices
mandated diverse recovery strategies [6].

Squarespace, therefore, chose to migrate to the cloud. They
adopted an iterative approach to ensure a smooth transition
and only altered small pieces at a time; their final cloud
architecture is shown in Figure 4. This saved time for manual
validation at each migration phase. After migrating, Squares-
pace experienced an 87% drop in escalations. This allowed
data teams to focus more on developing new features and
improving their software instead of monitoring services [22].

Fig. 4. Squarespace Cloud Architecture [22]

COMPARISON OF CLOUD ADOPTION STRATEGIES AND
FACTORS CONTRIBUTING TO SUCCESS

Despite initially relying on on-premises infrastructure, both
companies eventually migrated to the cloud, albeit for dif-
ferent reasons. Shopify pursued enhanced disaster recovery
strategies, while Squarespace aimed to alleviate rising costs
and growing complexities [6], [23].

Shopify’s success stems from its recognition of the limita-
tions within its expanding infrastructure. The company realised
the inefficiency of operating its data centre due to escalating
costs and expansion demands. Their decision-making process
involved a meticulous cost-benefit analysis before embracing
cloud migration [8].

On the other hand, Squarespace took a detailed and system-
atic approach to migration, creating comprehensive migration
plans and transitioning small segments gradually [6]. This
method facilitated a smoother transition, minimising risks and
preserving operational continuity [18], [24].

Ultimately, their success in cloud adoption was rooted in
their strategic alignment of business objectives with technolog-
ical capabilities and their meticulous, step-by-step approach to
migration.

IV. SUSTAINABLE SOFTWARE

Anthropogenic climate change is driving global recogni-
tion of the necessity for sustainability in industry. Software

engineering is no exception: a growing movement toward
greener development, execution, and maintenance of software
is emerging.

SHOPIFY

The majority of Shopify’s platform operates on GCP, which
Shopify claims ”runs on 100% renewable energy”, which they
imply absolves them from explaining the tremendous energy
cost of hosting their platform [25]. However, this claim is
highly misleading and far from a silver bullet.

Carbon Removal Market

Through their involvement in the Frontier Initiative, Shopify
committed $11 million in 2022 to support the development
of varied carbon removal technologies [26]. The initiative
seeks to create a stable carbon credit market, catering to both
suppliers seeking capital and buyers desiring simplicity and
reliability [26].

However, while their carbon removal is promising, making
changes to the business model may have a far greater impact
in the online retail space; Shipping on Black Friday weekend
alone accounts for 73000 tons of CO2e–equivalent to the
annual emissions of over 15 thousand cars [25], [27].

SQUARESPACE

Like Shopify, Squarespace defers environmental responsi-
bility for their data centre usage to GCP. [14]

No-code sustainability

Beyond Squarespace’s internal system, we must assess how
Squarespace influences the energy efficiency of the websites it
hosts. Squarespace’s user-friendly platform allows non-coders
to build sites effortlessly, hosting millions of websites on a
unified software and hardware stack, thus benefiting from scale
efficiencies and fostering dedicated code optimisation efforts.
However, using low/no-code builders can result in heavier,
data-laden websites, increasing carbon footprint [28]. In fact,
Squarespace’s own homepage generates 0.64g of CO2 per
visit, ranking higher than 61% of global web pages in carbon
emissions [29].

SUSTAINABLE SOFTWARE COMPARISON

Not-so-Green Electricity

As seen in their respective ESG reports, Shopify and
Squarespace have tried to outsource the responsibility of
running their platform sustainably to their cloud provider,
GCP. ”Our platform runs entirely on Google Cloud, which
means merchants’ online stores are powered by renewable
energy” [25]. However, this is factually incorrect. Like many
of its competitor cloud providers, Google has adopted the
misleading metric that it is buying enough renewable energy
to 100% match its energy usage. In fact, they rely on legacy
energy sources to fill the gaps when renewables are unavailable
[30]. A more appropriate metric is the Carbon-Free Electricity
percentage (CFE%), of which only one region on GCP has
100%.
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Water Usage

Electricity is not the only resource consumed by data
centres: water is crucial for server cooling, and a large data
centre can use “anywhere between 1 million and 5 million
gallons of water a day — as much as a town of 10,000 to
50,000 people.” [31] For instance, the GCP ‘us-west1‘ region
in The Dalles, Oregon, consumes more than a quarter of
the city’s dwindling water supply [32]. In the UK, Google
was investigated for excessive consumption during the 2022
summer drought. [33] By 2030, global freshwater demand
will exceed supply by 40% [34], exacerbated by a warming
climate, while demand for compute resources is expected to
scale similarly [35]–putting software in competition with the
global population for water supply.

Simple strategies to mitigate this carbon-intensive energy
and water usage include spatial and temporal shifting [36].
However, a clear takeaway from our case studies is the trend
for cloud providers to be opaque about environmental harm
and companies to take them at their word. Thus, software
developers should remain critical of sustainability claims and
hold their own companies accountable where possible.

V. CONCLUSION

The analysis of Shopify and Squarespace’s software strate-
gies illustrates their nuanced approaches to scaling. Shopify’s
modular monolith sped up development, while Squarespace’s
microservices empowered teams and increased autonomy.
Both shifted to the cloud for diverse reasons—Shopify for
disaster recovery, Squarespace for cost and complexity man-
agement and reaping benefits in scalability and security. Yet,
their environmental claims fall short; both rely on GCP,
claiming renewable energy use, overlooking nuanced energy
realities and water consumption issues.
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