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Abstract: - Enterprise software is at a crossroads. The all-in-one platforms that once simplified delivery are falling apart as market
needs shift, data ecosystems diversify, and the pace of digital change accelerates. Composable architecture is a novel approach that
breaks an enterprise’s capabilities into smaller, replaceable parts that can be assembled and changed without disturbing the whole
system. This article discusses the underlying ideas of composable architecture, traces its intellectual lineage through service-oriented
and microservices paradigms, and offers a maturity model that enterprises can utilize. Drawing on industry case studies, established
frameworks, and the author’s insights from transformation programs, the research identifies significant success factors, common
failure patterns, and measurable benefits observed in phased composability initiatives. The results illustrate that composable
architecture is not merely a technical option but also a strategic choice that alters organizational design, vendor relationships, and the
cost of change. The paper concludes with practical guidance for IT leaders considering composability and an honest assessment of its
advantages and limitations.

Keywords: - API-first design, bundled business capabilities, composable architecture, digital transformation, enterprise architecture,
event-driven systems, headless commerce, MACH architecture, microservices, modular enterprise.

I. INTRODUCTION

IT departments across industries frequently hear a
familiar refrain: a business unit needs a new tool a loyalty
engine, a dynamic pricing module, or a real-time fraud
detection layer. The request seems simple. Yet the company’s
core ERP or commerce platform was never designed to
support it well. Weeks of planning expose intricate
dependencies. Customizations deepen reliance on a single
vendor’s roadmap. The project drags on for months and
quarters; by the time the feature ships, the market window it
was meant to capture has closed.

This pattern occurs across countries and industries, and it
has driven a major change in how corporations build their
technology estates. Composable architecture is the concept
behind that rethinking. Rather than treating enterprise
capabilities as features embedded in a single platform, it treats
them as independent, interchangeable building blocks that can
be assembled, rearranged, and updated on their own.

The term “composable enterprise” gained mainstream
visibility after Gartner’s 2020 research cycle, but the
underlying ideas have a longer lineage. Service-oriented
architecture (SOA) argued for loose coupling and service
reuse in the early 2000s. Microservices refined the operational
model a decade later. The MACH Alliance, founded in 2020

by firms endorsing Microservices, API-first, Cloud-native,
and Headless principles, gave the idea a marketable label. By
2023, composability had become a boardroom topic, not
merely an analyst talking point. Organizations in retail,
banking, healthcare, and manufacturing are now actively
weighing what it means to be composable.

However, practitioners often conflate architectural pattern
with organizational readiness. You cannot simply swap a
monolith for a collection of APIs and call it composable.
Composability requires different ways of working, a mix of
skills, new procurement habits, and a culture that embraces
shared ownership. This article attempts a rounded treatment
covering the theory of composability, and how it is actually
applied providing IT professionals and researchers a way to
think about composability in their own work.

II. LITERATURE REVIEW

A. An Architectural Family Tree: From Monoliths to
Modules

The desire to decompose large software systems predates
the internet. Parnas’s 1972 paper on information hiding
introduced modularity as a software-architecture principle.
The 1980s and 1990s client–server model created a physical
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separation of concerns, but the two- and three-tier
architectures it yielded were still tightly integrated in practice.

In the early 2000s, vendors such as IBM, BEA Systems,
and Oracle strongly promoted SOA, arguing that standardized
service contracts would allow disparate systems to
interoperate. The enterprise service bus (ESB) became the
dominant integration idiom. In retrospect, SOA had sound
goals but reaching them proved difficult: heavy governance
structures, verbose XML-based protocols (SOAP, WSDL),
and middleware layers imposed their own problems. Josuttis
(2007) observed that enterprises often failed to realize SOA’s
benefits on the timelines they had planned.

Lewis and Fowler reframed the conversation with a
prominent 2014 blog post on microservices. Microservices
retained SOA’s emphasis on bounded services and discarded
much of its infrastructural ceremony. Lightweight protocols
such as REST over HTTP and gRPC, containerization tools
like Docker, and orchestration systems such as Kubernetes
made it practical to operate hundreds of small services.
Newman’s Building Microservices (2015, 2nd ed. 2021)
became a standard reference, making clear that microservices
are not only a technical pattern but also an organizational one.
This relates to Conway’s law, which states that systems mirror
the communication structures of the organizations that build
them.

B. The Concept of a Composable Enterprise

Gartner’s composable enterprise rests on three ideas:
composable thinking, which treats everything as modular;
composable business architecture, which organizes the
business around interchangeable capabilities; and composable
technology, which includes the platforms, tools, and practices
that enable modular assembly. Gartner argued that by 2023,
organizations adopting a composable approach would be able
to introduce new features roughly 80% faster than peers.

The MACH Alliance extended this idea with a set of
building rules. An application is MACH-compliant if it is
built on microservices, exposes all features through APIs, runs
natively in the cloud, and separates the front-end presentation
layer from back-end logic (headless). Composability has been
central to the framework’s success in digital commerce, where
vendors such as commercetools, Contentful, and Algolia have
built their value propositions around it.

C. Packaged Business Capabilities

The Packaged Business Capability (PBC) deserves
careful thought. Microservices decompose a system; PBCs
decompose a business. A PBC encapsulates a specific
business function maintaining a product catalogue, accepting

payments, establishing customer identity—and exposes it
through APIs and events. This distinction matters because it
grounds design decisions in business value rather than
technical convenience. Gartner treats PBCs as the core
components of the composable organization, differentiating
them from microservices by noting that a single PBC can
encompass numerous microservices, databases, and user
interfaces internally.

D. Gaps in the Current Literature

Despite rising interest, scholarly work on composable
architecture remains limited. The existing literature addresses
either detailed microservices patterns circuit breakers, saga
orchestration, service mesh or general strategic narratives
about digital transformation. Few systematic frameworks link
the two, allowing an enterprise to identify where it sits on the
composability spectrum and plan a realistic path forward. This
article aims to help close that gap.

III. METHODOLOGY AND PROPOSED MATURITY
FRAMEWORK

A. Research Method

The analysis presented here draws on three sources. First,
industry frameworks published by the Technology Business
Management (TBM) Council, Gartner, Forrester, and the
MACH Alliance. Second, architectural patterns discussed in
practitioner publications by Newman, Richardson, Hohpe, and
Woolf. Third, direct experience from enterprise-design
initiatives across retail, banking, insurance, and logistics over
the past four years. This triangulated approach does not
constitute a formal empirical study but provides a robust basis
for the proposed model.

B. The Composability Maturity Model (CMM)

This article proposes a five-level Composability Maturity
Model that organizations can use to assess their current state.
Each level describes how an organization looks across four
dimensions: technology, organization, governance, and vendor
strategy. Table I summarizes the model.

TABLE I
COMPOSABILITY MATURITY MODEL

Level Technology Organisatio
n

Governanc
e

Vendor
Strategy

L1
Monolithic

Single-vendor
suite; tightly
coupled
modules; batch
integrations

Functional
silos aligned
to platform
modules

Centralised
IT; change
advisory
boards

Single
vendor or
small set of
suite
vendors
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Level Technology Organisatio
n

Governanc
e

Vendor
Strategy

L2 API-
Enabled

Monolithic
core with APIs
at key
boundaries;
integration
middleware

IT
integration
team;
business
units request
custom
capabilities

API
governance
introduced;
versioning
policies

Core vendor
supplemente
d by point
solutions

L3
Modular

Selected
domains
decomposed;
event-driven
patterns
emerging

Cross-
functional
product
teams own
domains;
platform
teams
emerge

Domain
autonomy
with
federated
governance;
inner source

Best-of-
breed within
decomposed
domains

L4
Composabl
e

Most
capabilities as
PBCs;
orchestration
layer; headless
UIs

Product
teams
empowered;
architecture
guild for
coordination

Self-service
provisionin
g;
automated
compliance

Vendor-
agnostic;
capability-
marketplace
mindset

L5
Adaptive

Near real-time
assembly; AI-
assisted
orchestration;
continuous
experimentatio
n

Teams form
and dissolve
as
capabilities
evolve

Algorithmic
, policy-
driven
governance;
human
exception
oversight

Ecosystem
participation
; enterprise
as a platform

The model is descriptive rather than prescriptive. Not
every organization needs to reach Level 5, and attempting to
jump from Level 1 to Level 4 in a single program almost
always induces organizational whiplash. The strategy is
helpful because it permits an honest self-assessment and the
definition of small, goal-directed steps.

C. Decomposition Decision Framework

One of the hardest problems in real-world composable
design is deciding where to start decomposing. You cannot
break everything down at once. The four-step framework
below provides an organized approach.

1) Draw a capability map:
Before touching any technology, produce a hierarchical

map of the business’s capabilities. This is a business-
architecture task, not a technical one. Financial services can
use the BIAN (Banking Industry Architecture Network)
model; retail organizations can use the ARTS model; or an
organization can build its own map.

2) Rate each capability on two axes:
The first axis is strategic differentiation: does this

capability provide competitive advantage, or is it simply table

stakes? The second axis is rate of change: how often does this
capability need to evolve to meet business demands?

3) Prioritize decomposition:
Composable delivery works best for capabilities with

both high differentiation and high rate of change, because
those are the capabilities where agility produces the most
value. For stable, commoditized functions such as payroll
processing or general-ledger accounting, well-proven
platforms are usually the better choice: decomposition costs
money and returns little.

4) Assess integration gravity:
A high-priority capability cannot be carved out in

isolation if it is deeply entangled with other systems. Evaluate
the surface area of integration the number and complexity of
inbound and outbound data flows. High integration gravity
calls for a gradual strangler-fig approach rather than wholesale
replacement.

IV. RESULTS AND ANALYSIS

A. Observed Adoption Patterns

The engagements and case studies reviewed reveal three
common adoption patterns.

Pattern A: Commerce-Led Composability. This is the
most common entry point for retail and direct-to-consumer
businesses. The organization replaces its all-in-one commerce
platform with a headless commerce engine, a separate CMS, a
dedicated search and merchandising service, and an
independent checkout and payments layer. The rationale is
clear: the digital storefront is the fastest-growing channel, and
customer expectations demand rapid change. Within 18 to 24
months, organizations that follow this path frequently reach
Level 3 or 4 maturity in the commerce domain, while other
domains remain at Level 1 or 2.

Pattern B: Integration-Platform-Led Composability. Some
organizations start with the integration layer rather than a
specific business domain. Heavy ESBs are retired in favour of
modern integration platforms such as MuleSoft or Boomi, or
event-streaming platforms such as Apache Kafka and
Confluent. An API management layer is introduced. This
establishes the connective tissue that future composable
capabilities will need. Without a concrete business domain to
decompose, however, the integration effort can feel abstract
and difficult to justify on short-term ROI grounds.

Pattern C: Greenfield Composability. When a business
launches a new brand, line of business, or geographic market,
it may choose to build the new venture on composable
principles from the outset, unconstrained by legacy debt. This

http://www.ijctjournal.org


International Journal of Computer Techniques – Volume 10 Issue 4, August - 2023

ISSN :2394-2231 http://www.ijctjournal.org Page 4

approach offers the cleanest architectural slate, but requires
seasoned engineers who can manage the operational
complexity of a distributed system from day one.

B. Measurable Benefits

Organizations that have reached Level 3 or 4 in at least
one significant domain report several measurable benefits.

Faster time-to-market for new features: firms report 40–
60% reductions in time-to-add for new features once a domain
is fully composable. The key enabler is removing cross-team
coordination dependencies. A product team can design, test,
and deploy a change to its PBC without enrolling the change
in an enterprise-wide release train.

Increased resilience: because each component can be
deployed and scaled independently, a failure in one part of the
system the recommendation engine, say need not bring down
the whole. Good circuit-breaking and graceful-degradation
patterns keep the storefront running even when a peripheral
service is unavailable.

Leverage in vendor negotiations: an often-underestimated
benefit. In a modular architecture, switching a payment
gateway or a search engine becomes a small project rather
than a multi-year undertaking. This changes the bargaining
dynamics with vendors significantly; they understand they are
replaceable, which usually translates into lower costs and
better service.

Talent attraction: teams working on modern, composable
stacks tend to attract stronger engineering candidates. The
effect is hard to quantify precisely, but many organizations
hiring for roles on composable technology domains have
observed higher application volumes and better candidate
quality.

C. Common Failure Modes

Composable architecture is not without pitfalls. The
following failure modes appear frequently enough to warrant
close attention.

Failure Mode 1: The Distributed Monolith. The worst
outcome is inheriting the operational complexity of a
distributed system without any of its benefits. This occurs
when services are nominally independent but highly coupled
in practice sharing databases, synchronous call chains, or
release schedules. The resulting system is harder to operate
than a monolith and no more flexible. Avoiding it requires
disciplined attention to domain boundaries, asynchronous
communication patterns, and separate data stores.

Failure Mode 2: Governance Vacuum. Monolithic
systems provide implicit governance through a single database

schema, one deployment pipeline, and a single upgrade path.
In a composable landscape, governance must be made explicit.
Without clear standards for API design, event schemas,
observability, and security, the ecosystem becomes disorderly,
and integration becomes a problem because each team solves
it differently.

Failure Mode 3: Underestimating Operational Complexity.
Running dozens or hundreds of independently deployed
services requires mature DevOps practices, strong
observability (distributed tracing, centralized logging, real-
time alerting), and advanced deployment automation.
Organizations that begin decomposition before these
foundations are in place often find that their composable
architecture looks good on paper but performs poorly in
production.

Failure Mode 4: Premature Decomposition. Not every
business or domain is ready for composability. Breaking up a
stable, rarely changing area rarely pays off. The
decomposition framework in Section III-C is designed to
prevent this.

D. The Organizational Dimension

Technical architecture and organizational structure are
not separable. A move to composable architecture almost
always requires a parallel move to product-oriented team
structures. Traditional project-based organizations struggle
with composable systems because they lack a permanent team
to care for each component; they assemble temporary teams
for a project, ship it, and disband.

The most effective composable organizations field
product teams that work together across divisions for extended
periods. Each team owns one or more PBCs end-to-end
development, testing, deployment, monitoring, and iteration.
This aligns with the Team Topologies framework (Skelton
and Pais, 2019), which distinguishes four team types: stream-
aligned teams that own a business-capability flow, platform
teams that provide shared infrastructure, enabling teams that
coach and upskill, and complicated-subsystem teams that own
highly specialized technical domains.

The platform team is particularly important. It provides
the shared substrate: CI/CD pipelines, container orchestration,
API gateways, observability tooling, and security scanning.
Each product team focuses on its PBC. Without a strong
platform team, each product team rebuilds its infrastructure
from scratch, undermining composability itself.

E. Economic Considerations

Cost is an essential part of a fair assessment of
composable architecture. The initial expense is usually higher
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than maintaining or upgrading a monolithic platform. Multiple
vendor contracts, increased operational costs, the need for
more skilled engineers, and one-off transition expenses all
contribute to a front-loaded cost profile.

The economic justification for composability is not about
reducing initial cost; it is about lowering the cost of change
over time. In a monolithic design, the tenth new feature
typically costs more to add than the first because complexity
and dependencies accumulate. In a well-designed composable
architecture, the tenth feature costs roughly the same as the
first because changes can be isolated to individual PBCs.

This flat cost-of-change curve is a significant strategic
advantage for organizations operating in markets that evolve
frequently, where the ability to add features, reach new
channels, and respond to competitors is directly tied to
revenue. In stable, slowly changing industries the math may
look different, and a well-run monolith may remain the better
choice.

V. A PRACTICAL ADOPTION ROADMAP

If IT leaders have reviewed their organization’s maturity
and determined that composability is the right long-term
direction, the roadmap below provides a pragmatic, phased
approach.

A. Phase 1: Foundation (Months 1–6)

Stand up the integration backbone: an API gateway and
an event-streaming platform. Establish API-design standards
covering REST conventions, versioning, and error handling.
Publish an API catalogue. Invest in observability
infrastructure centralized log collection, distributed tracing,
and synthetic monitoring. Form a platform team if one does
not yet exist.

B. Phase 2: Pilot Decomposition (Months 4–12)

Use the decision framework to select a high-value, high-
change-rate domain for decomposition. Commerce, content
management, and customer identity are good starting points.
Build or buy the PBCs for this domain and staff a cross-
functional product team to own the decomposed components.
Measure lead time, deployment frequency, and incident
recovery time before and after decomposition.

C. Phase 3: Scale and Codify (Months 10–24)

Apply the lessons of the pilot to a second and third
domain. Automate governance rules via API linting in CI
pipelines, event-schema validation, and automated security
scanning. Create an internal developer portal that exposes all
available PBCs and their APIs. Begin procurement reforms

that favor vendors meeting composable requirements (API-
first, cloud-native, independently deployable).

D. Phase 4: Optimize and Expand (Months 18–36)

At this stage, composability is no longer a separate
program: it is simply how new capabilities are built. Focus
shifts to refining the platform layer, improving the developer
experience, and exploring more sophisticated patterns
choreography-based event processing, feature flagging for
capability experimentation, and self-service provisioning of
additional PBC instances.

It is important to note that these phases overlap.
Foundation work in Phase 1 continues to evolve as the
program progresses, and the governance codification in Phase
3 feeds back into the platform capabilities built in Phase 1.

VI. THE COMPOSABILITY TRIANGLE: A MENTAL
MODEL

To summarize the interdependencies discussed in this
article, it is useful to visualize a composability triangle with
three vertices: architecture, organization, and governance.

Architecture is the set of technical patterns microservices,
APIs, event-driven communication, headless front-ends, PBCs,
and the platform substrate—that binds them together.

Organization encompasses team structures, skill profiles,
incentive schemes, and cultural norms. A composable
architecture will not work well inside a functionally siloed
organization; the two models must align.

Governance comprises rules, procedures, and automated
guardrails that keep independently operating teams and
components aligned. Too little governance leads to chaos; too
much control reintroduces the problems composability was
meant to solve.

The triangle is equilateral because all three vertices must
move together. An organization that invests heavily in
architecture but does not change its structure will build a
system no one can use effectively. A company with strong
governance but dated technology will produce well-
documented rules that cause more harm than good. Balance is
the operating principle.

VII. CONCLUSION

Composable architecture is not a passing fashion or a
quick fix. It is a new way of thinking about enterprise
technology that aligns with how business operates today:
faster change, more digital channels, higher customer
expectations, and a need to do more with less.
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Getting to composability is hard. It takes money, time,
organizational courage, and a willingness to endure short-term
friction in pursuit of long-term agility. Not every enterprise
needs to pursue it aggressively, and those that do should
proceed with clear-headed realism rather than ideological
fervor.

For IT professionals and researchers, the key takeaway is
that composability is a property of the whole system, not a
single fix. It emerges from the interaction of architectural
patterns, organizational structures, and governance practices,
and must be cultivated deliberately across all three domains.
This article offers the maturity model and adoption roadmap
as starting frameworks for that cultivation rather than final
answers.

The composable enterprise concept is likely to evolve
significantly in the coming years. The intersection of
composable architecture and artificial intelligence where AI-
driven orchestration assembles and optimizes capability
chains in real time is a particularly interesting direction. But
that is a topic for another paper. For now, decomposing
monoliths, empowering product teams, and codifying sensible
governance offer more than enough challenge and opportunity
to occupy even the most ambitious enterprise architect.
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