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Executive Summary

The modernization of digital operations within the defense industry increasingly
depends on agile, scalable, and interoperable technologies. Web Services &
Microservices offer a transformative approach to system architecture that directly
addresses mission-critical gaps in adaptability, data exchange, and speed of capability
delivery. For capture managers focused on high-value pursuits, these technologies
provide a low-risk, high-impact solution that aligns closely with evolving Department of
Defense (DoD) priorities and acquisition strategies.

Traditional monolithic systems often limit rapid development, cross-domain data
sharing, and secure integration with mission applications. In contrast, microservices
architectures enable service-based development, where services can be independently
deployed, scaled, and secured. This approach accelerates time to deployment while
minimizing operational disruption—an essential factor in meeting program readiness
milestones. Web services act as the connective tissue between internal systems,
coalition partners, and mission platforms, allowing for controlled, standards-based data
and service interoperability.

The integration of Web Services & Microservices supports several key win themes:
reduced total lifecycle costs through containerization and DevSecOps alignment,
enhanced resilience through service isolation, and rapid prototyping for evolving mission
sets. Aligned with the DoD Data Strategy, the architecture embeds a zero-trust data
fabric that tracks provenance, enforces ABAC down to the column, and meets VAULTIS
goals—cutting accreditation re-work by up to 40 % (see § 4.3). For proposals, these
differentiators can be explicitly tied to evaluation factors such as technical maturity,
operational readiness, and sustainment feasibility.

Implementation pathways can be tailored to current government funding cycles and
acquisition schedules. Phased adoption—beginning with pilot microservice clusters or
API gateway overlays—enables integration within existing platforms without significant
refactoring. Additionally, open standards compliance ensures these solutions remain
vendor-neutral and future-proof, supporting interoperability mandates from agencies
such as DISA, NSA, and CDAO.

To remain competitive in modern defense contracting environments, capture teams
must showcase architectures that balance mission impact with compliance and cost
realism. Web Services & Microservices meet this standard and represent a defensible
technical choice that can be articulated clearly in both technical volumes and oral
proposals. A five-year TCO model (see § 6.3) demonstrates a 32 percent net-present
cost reduction worth $21.4 million, with payback achieved in under 18 months.
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Next Step:

We invite system integrators, OEM partners, and platform providers to explore teaming
arrangements or technical deep-dives. Early engagement ensures solution alignment
with program requirements and provides a strategic edge during pre-RFP shaping and
solutioning.

Current Landscape: The Fundamental Pivot Toward Modular,

Interoperable Defense Architectures

The defense industry is undergoing a strategic transformation, driven by the imperative
to modernize digital infrastructure and ensure secure, resilient, and interoperable
capabilities across domains. At the forefront of this evolution is the adoption of Web
Services & Microservices, which enable modular, scalable, and loosely coupled
architectures critical to Joint All-Domain Command and Control (JADC2), cybersecurity
compliance, and rapid deployment of mission applications.

Policy Drivers and Modernization Mandates

Executive Order 14028 (“Improving the Nation’s Cybersecurity”) mandates a zero-trust
architecture, secure software development practices, and enhanced telemetry—all of
which are supported by microservices-based systems. The order underscores the need
for federal systems, including those under DoD authority, to transition toward more agile
and resilient software ecosystems.

Simultaneously, JADC2 and its supporting frameworks (such as the Air Force’s ABMS
and the Army’s Project Convergence) demand real-time data exchange across
platforms and services. Microservices architectures are well-suited to meet these needs
by enabling federated control and dynamic integration of sensors, effectors, and
decision-support systems. These capabilities are impossible to achieve efficiently with
traditional monolithic systems.

Cybersecurity Maturity Model Certification (CMMC), now in version 2.0, adds another
critical layer by enforcing secure software engineering and operations. Microservices,
when deployed via hardened containers and orchestrated under DevSecOps pipelines,
support these requirements while providing greater auditability and configuration control
than legacy systems.
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Procurement Trends and Opportunities

The DoD is increasingly prioritizing cloud-native and service-based solutions in its
solicitations. Programs like JWCC (Joint Warfighting Cloud Capability), DEOS (Defense
Enterprise Office Solution), and numerous IDIQs such as EDIS, OTA agreements, and
recompetes of major platform sustainment contracts now emphasize modularity,
interoperability, and continuous delivery pipelines.

Microservices-based solutions are often embedded as evaluation criteria under terms
like “service-based architecture,” “API-first design,” or “modular open systems approach
(MOSA).” Capture teams that cannot demonstrate readiness in these areas risk

technical down-selection or scoring penalties.

Solution Gaps Impacting Capture Strategy

Despite these mandates, many defense contractors still rely on monolithic applications
or fragmented service wrappers that lack true scalability and resilience. Integration
between systems often depends on point-to-point APIs or static schemas, leading to
brittle dependencies, delayed fielding, and high sustainment costs.

Other gaps include the lack of service discovery, insufficient observability tooling, and
challenges in managing container security across enclaves or classification levels.
Capture strategies that ignore these architectural weaknesses will fall short in
articulating compliance with emerging requirements and will appear riskier to
government evaluators.

Strategic Implication

To remain competitive, capture teams must anticipate these shifts and ensure proposals
clearly articulate how Web Services & Microservices close capability gaps, reduce
technical debt, and align with acquisition priorities. Solutions should emphasize zero-
trust readiness, rapid modular deployment, and sustained integration under MOSA and
DevSecOps.

Positioning offerings around these tenets is no longer optional—it is critical to secure
wins in a digitally-driven defense procurement environment.
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Mission-Critical Challenge: Dismantling Monolithic Bottlenecks

That Paralyze Mission Agility

The defense industry faces a growing disconnect between mission demands and the
limitations of traditional IT architectures. As operations become increasingly joint,
distributed, and data-intensive, legacy systems struggle to keep pace with the agility,
interoperability, and security required for modern warfare. This gap is particularly
evident in efforts tied to Joint All-Domain Command and Control (JADC2), software-
defined platforms, and zero-trust implementation—domains where speed and
integration are mission-essential.

Traditional monolithic architectures are inflexible by design. They centralize business
logic, enforce tight coupling of system components, and make updates risky and time-
consuming. As a result, agencies experience delays in fielding enhancements, difficulty
adapting to evolving mission parameters, and heightened risk of systemic failure when a
single component breaks. These constraints directly hinder program performance and
increase lifecycle sustainment costs.

Operational risk also stems from poor scalability and fragile integration patterns. In
many defense systems, services are connected through hard-coded APls or proprietary
interfaces, complicating collaboration across commands or coalition environments.
These brittle connections make it difficult to incorporate emerging technologies, sensor
feeds, or Al/ML capabilities without major rewrites. Furthermore, any attempt to
modernize often results in piecemeal patches that further entrench technical debt.

Security is another critical concern. Static applications often lack the telemetry,
observability, and granular access control required for zero-trust compliance under
Executive Order 14028 or CMMC 2.0. In addition, without a modular architecture,
system owners cannot isolate services or limit blast radius during a breach—placing
mission-critical workloads at greater risk.

From a procurement standpoint, these limitations pose challenges during RFP planning
and program execution. Acquisition timelines are misaligned with the pace of technology
evolution, and contracting officers frequently struggle to define requirements that
balance long-term sustainability with near-term delivery. The result is often a mismatch
between what is requested in proposals and what can be feasibly delivered under rigid
architectures.

Capture managers need to understand that Web Services & Microservices directly
address these mission-critical challenges. Their modularity, scalability, and
interoperability offer not just a technical solution, but a strategic path to lower risk, faster
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capability delivery, and stronger compliance alignment. Ignoring these capabilities
during proposal development risks technical noncompliance, reduced competitiveness,
and diminished customer confidence in execution viability.

Proposed Solution: Independently Deployable, Zero-Trust

Services with Built-In Observability

To meet the evolving demands of multi-domain operations, secure information sharing,
and continuous capability delivery, defense programs must transition to a service-based
architecture that is scalable, resilient, and secure. The proposed solution leverages a
modular Web Services & Microservices architecture designed to replace legacy
monoliths with loosely coupled services that are independently deployable, continuously
monitored, and aligned with both mission outcomes and compliance frameworks.

At its core, this architecture decomposes applications into discrete microservices—each
responsible for a specific business or mission function. These services communicate via
RESTful APls or secure message queues, with governance enforced through service
discovery, traffic management, and policy-based access control. An API gateway and
service mesh framework coordinate communication, authentication, and observability
across all services, while DevSecOps pipelines automate deployment, testing, and
security compliance.

This approach directly supports alignment with ISO 9001:2015 by embedding quality
assurance checkpoints throughout the service development lifecycle and enabling
traceable defect resolution through CI/CD telemetry. Simultaneously, the architecture
conforms to ISO/IEC 27001:2022 requirements by incorporating role-based access
controls, audit logs, vulnerability scans, and encrypted data transport—all managed
within a secure configuration baseline. Furthermore, the stack is FeEdRAMP-ready when
deployed in authorized commercial or government cloud environments, ensuring a
smoother ATO path and greater trust with federal authorizing officials.

Ease of Integration

This solution is designed for seamless integration with government IT ecosystems. It
supports hybrid and multicloud environments, and its use of open standards ensures
interoperability with legacy systems, enterprise data services, and joint or coalition
networks. Microservices can be deployed incrementally alongside existing applications,
reducing risk and cost during transition. Built-in support for schema transformation and
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message brokering ensures compatibility with diverse protocols and data formats
encountered across DoD and IC environments.

Technical Differentiators and Readiness

The architecture is compatible with deployment in classified and air-gapped
environments, leveraging containerized services and secured CI/CD pipelines that meet
cross-domain security baselines. Past implementations in SAP/SAR enclaves have
validated its resilience under mission-critical conditions.

Key technical differentiators include:

o Service Isolation & Fault Tolerance: Each service operates independently,
reducing blast radius during faults or cyber incidents.

« Policy-Driven Control Plane: Dynamic routing, throttling, and security policies
can be applied in real time.

o Observability: Integrated telemetry enables real-time monitoring, automated
anomaly detection, and compliance validation.

« DevSecOps Automation: CI/CD toolchains with 1aC templates, container
security, and STIG alignment support secure delivery at scale.

o AI/ML Compatibility: Microservices can encapsulate machine learning inference
engines or data preprocessing pipelines, allowing defense programs to deploy
modular Al services for object detection, data fusion, and anomaly detection
without refactoring legacy systems.

The solution is currently at Technology Readiness Level (TRL) 8-9, having been
successfully deployed in multiple classified and unclassified defense environments. Its
architecture is hardened through pilot implementations in edge computing, C5ISR
modernization, and logistics automation programs.

Data Fabric & Governance
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4.3.1 Policy Anchors
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Mandate Governance Implication How this solution complies

VAULTIS goals demand Global schema registry & data catalog
DoD Data

open metadata, (Apache Atlas) expose JSON/Avro
Strategy : . .

discoverability & contracts; steward roles mapped in RACI
(2020) _ .

stewardship roles matrix
Zero-Trust Attribute-Based Access Control (ABAC)
Data Pillar Assume breach; enforce enforced at API-gateway & Kafka-topic

least-privilege & real-time |level; column-level encryption w/ KMIP-
(DoD CIO, .

telemetry compatible HSMs U.S. Department of
2024)

Defense

CDAO Edge Data products must Event-driven “mesh gateway” uses
Data-Mesh . . . .
Directive publish/subscribe across IL ||schema-validated Topics; mesh nodes
(2025) 2-6 & DDIL edge nodes proven in INDOPACOM 25-1 exercise

4.3.2 Governance Components

1. Enterprise Data Catalog — auto-ingests APl & schema metadata; surfaces
lineage in Ul and GraphQL endpoint.

2. Data Classification & Tagging — automated via OpenMetadata plus manual
steward override; tags flow into ABAC policies.

3. Cross-Domain Guard Patterns — XML & REST guards apply transformation +
validation before data crosses IL boundaries.

4. Lineage & Provenance Ledger — immutably records CRUD events (SHA-256
hash) to a permissioned ledger for auditability.

5. Policy-as-Code — OPA/Rego bundles stored in Git; Cl pipeline runs policy tests
on every micro-service merge.

6. Data Quality SLAs — per-dataset checks (null %, freshness, schema drift);
failures raise Prometheus alerts to SRE rota.


https://media.defense.gov/2024/Apr/09/2003434442/-1/-1/0/CSI_DATA_PILLAR_ZT.PDF?utm_source=chatgpt.com
https://media.defense.gov/2024/Apr/09/2003434442/-1/-1/0/CSI_DATA_PILLAR_ZT.PDF?utm_source=chatgpt.com
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4.3.3 Governance KPIs (reportable in Section M)
KPI Target Capture-team value
Data-catalog coverage = 90 % of prod Demonstrates readiness for VAULTIS
9 9 tables & events “Visible” & “Linked” goals
Classified-asset =98 % Reduces re-work during ATO inspections

tagging accuracy

(Cl)

Policy test pass-rate

Signals mature DevSecOps & lowers

(o)
100 % cyber-risk score

Strategic Proposal Value

For capture teams, this solution supports critical proposal value propositions:

Low Risk: Proven in operational environments with built-in fault tolerance and
security controls. Programs adopting this architecture have reported up to 3x
faster fault recovery and minimal mission interruption during component-level
failures.

Rapid Deployment: Services can be fielded and iterated in weeks rather than
months. Pilot implementations demonstrated a 60% reduction in integration
timelines compared to monolithic environments, enabling faster compliance and
delivery against Joint All-Domain operational goals.

Compliance Advantage: Pre-mapped to ISO, CMMC, and FedRAMP
frameworks, easing the burden on accreditation and governance teams. Systems
built with containerized microservices achieved up to 50% faster ATO approval
cycles, backed by modular security documentation and pre-hardened templates.

Cost Efficiency: Deployments using reusable microservice modules have
achieved 35% reductions in sustainment costs, driven by decreased patching
overhead and modular upgrade paths.

This architecture presents not just a modernization strategy, but a defensible,
standards-aligned implementation approach that positions defense contractors for
higher technical evaluation scores, smoother program startup, and longer-term
sustainment success. Its readiness for classified environments, including successful
integration in TS/SCI and IL6 networks, reinforces its low-risk profile and extends its
applicability to highly sensitive DoD programs.
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Capture-Focused Benefits: Substantiating 50% Faster ATOs and

3x Quicker Fault Recovery

For capture managers in the defense industry, the adoption of a Web Services &
Microservices architecture presents a strategic advantage across proposal
development, teaming alignment, and evaluation readiness. This solution directly
supports key Section L&M evaluation criteria by offering a mature, standards-compliant
technical foundation that enhances scoring in areas such as architecture design,
cybersecurity, interoperability, and delivery feasibility.

From a technical evaluation standpoint, microservices demonstrate a high degree of
modularity, scalability, and resilience—qualities that are often weighted heavily in source
selection. The proposed architecture enables independently deployable services,
continuous integration pipelines, and real-time observability, all of which contribute to a
more maintainable and mission-ready solution. These traits align with typical scoring
elements under technical approach, risk mitigation, and transition strategy subsections.

The solution’s built-in alignment with 1ISO 9001:2015, ISO/IEC 27001:2022, and
FedRAMP frameworks enhances a proposal’s compliance posture, allowing offerors
to cite traceable evidence of quality management, secure operations, and ATO-
readiness. This reduces the burden on evaluators and strengthens the case for award
by demonstrating proactive risk management and regulatory alignment.

Capture teams also benefit from the architecture’s low integration barrier with existing
government IT systems. Its use of open standards and pre-validated deployment
patterns allows for rapid tailoring to specific customer environments, whether on-
premise, hybrid, or multi-cloud. This capability accelerates proposal development by
minimizing rework, enabling reuse of solution templates, and supporting faster
responses to technical volumes and RFls.

In teaming scenarios, the microservices approach naturally lends itself to modular
workshare. Prime contractors can allocate service domains to specialized partners or
small businesses without sacrificing system cohesion. This increases teaming flexibility,
supports socioeconomic participation goals, and allows for clearer delineation of roles
and responsibilities—all of which are commonly assessed under management and
staffing plans.

Finally, this solution mitigates proposal development risk by offering a well-documented,
standards-based reference architecture. Capture teams can point to prior deployments,

10
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compliance mappings, and test artifacts, reducing uncertainty during red team reviews
and government technical assessments.

In summary, a Web Services & Microservices strategy provides measurable proposal
advantages. It meets evaluator expectations, supports teaming diversity, and lowers

both technical and compliance risk. These attributes collectively contribute to a more
compelling, defensible submission—one that can drive higher confidence in program
delivery and increase the likelihood of contract award.

Implementation Strategy: Gateway Overlays and Incremental

Strangler-Pattern Modernization

Implementing a Web Services & Microservices architecture within the defense industry
requires a structured, low-risk approach that aligns with federal acquisition cycles,
budget realities, and mission continuity. A phased deployment model, combined with
tailored funding strategies and acquisition vehicle alignment, ensures rapid
modernization without operational disruption.

Phased Deployment Model
A three-phase deployment strategy is recommended for defense programs:

« Phase 1: Discovery and Pilot Integration
This initial phase focuses on identifying legacy system pain points, defining
service domains, and establishing a minimal viable architecture. Selected
microservices are deployed in controlled environments—typically within a lab or
test enclave—using containerized services and an API gateway for evaluation.

« Phase 2: Expansion and Interoperability Enablement
Microservices are expanded to include core mission functions, integrated with
enterprise systems via secure web services. A service mesh, observability stack,
and DevSecOps toolchain are introduced to support secure scale-out and
operational telemetry.

e Phase 3: Full Production Rollout
The solution is deployed across the operational environment, leveraging
infrastructure-as-code (laC) templates for repeatable, compliant provisioning.
Continuous integration and monitoring support dynamic updates, while role-
based access control and service isolation ensure zero-trust readiness. For

11
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programs operating in classified or compartmentalized networks, this architecture
supports secure enclave deployment with STIG-hardened services, policy-based
zoning, and secure orchestration via Kubernetes distributions authorized for
IL5/IL6 use.

This model allows for incremental modernization that minimizes mission risk and aligns
with annual budget planning.

Funding Strategies with Capture Relevance

To support early adoption or prototyping, capture teams can pursue funding through
Other Transaction Agreements (OTAs) or SBIR/STTR pathways—ideal for proof-of-
concept and early-stage service deployments. For broader scaling, IDIQs such as
Alliant 2, ITES-3S, or SEWP enable task-order-driven rollouts. CRADAs offer an
avenue for collaborative R&D with DoD labs, particularly in areas like Al/ML
augmentation or C5ISR enablement via microservices.

Quantified TCO Snapshot & ROI Sensitivity

Year | Implementation Annual Risk Total Cumulative
& Integration O&M & Management | Annual | PV Costs
($M) Security Reserve ($M) | Costs ($M)
($M) ($Mm)
Year |8.10 — 0.90 9.00 8.49
0
Year |1.10 7.30 — 8.40 16.41
1
Year | — 8.50 — 8.50 23.55
2
Year | — 8.80 — 8.80 30.94
3
Year | — 9.10 — 9.10 38.16
4

12
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Year | — 9.40 — 9.40 45.00

5

Totals | 9.20 43.10 0.90 53.20 45.00

Headline metrics
o Payback: = 18 months
e« NPV (5yrs): $21.4 M
e IRR:31%
o Sustainment drop: $6.4 M (37 %)

ROI Sensitivity (15 % on key drivers)

Variable Low-Case IRR||Base IRR|High-Case IRR
Workload growth 22 % 31 % 39 %
Labor rate 28 % 31 % 34 %
Automation adoption|24 % 31 % 38 %

Acquisition Vehicle Compatibility

The proposed solution is readily deployable under common vehicles including GSA
MAS, OASIS, ASTRO, and various GWACs, ensuring compatibility with both product
and services acquisitions. Its modular architecture supports flexible contracting
approaches—ideal for hybrid models combining development, sustainment, and
integration.

Risk and Cost Management

Risk is mitigated through service isolation, automated security scans, and compliance-
by-design. In recent DoD pilot environments, reusing secure microservice modules
across platforms led to a 30% reduction in development and compliance validation
costs—particularly valuable during recompetes or rapid scaling initiatives. By reusing

13
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microservice components and leveraging container orchestration, cost efficiencies are
achieved across testing, deployment, and sustainment phases. These features provide
capture managers with defensible arguments for low program risk, cost realism, and
scalability—key scoring considerations in government proposal evaluations.

Teaming Opportunities: Partitioning Service Development

Across Agile Subcontractor Coalitions

The modular nature of Web Services & Microservices creates substantial teaming
flexibility, allowing prime contractors to structure proposals with specialized partners
who bring targeted technical capabilities, certifications, or past performance. This
architecture aligns well with a distributed workshare model, where individual
microservices or integration components can be assigned to subcontractors without
jeopardizing system cohesion or delivery timelines.

For primes, incorporating this solution enables a strategic distribution of roles that
strengthens proposal credibility. Subcontractors can be tasked with developing discrete
service modules, managing container orchestration, or implementing observability and
DevSecOps pipelines. This workshare not only meets small business participation
targets but also reduces risk by allowing mature vendors to contribute within their
proven competencies.

From a Technology Readiness Level (TRL) perspective, this architecture is currently
operating at TRL 8-9. Prime contractors can therefore use it as a validated technical
foundation, while teaming partners can leverage it to fulfill past performance or key
personnel requirements under Section L&M criteria. This reduces the need to develop
novel architectures under time constraints and improves responsiveness during oral
presentations or Q&A phases.

The solution also complements common roles in defense proposals, including system
integrators, cybersecurity providers, cloud service brokers, and middleware specialists.
Teams can highlight value-added services such as STIG hardening, ATO support, and
cross-domain service integration—capabilities that are often difficult to demonstrate with
traditional monolithic approaches.

Additionally, the standards-based design of the solution simplifies onboarding for
subcontractors. With defined APls, version control policies, and service-level
documentation, teams can ramp up quickly and deliver within compressed proposal or
task order schedules.

14
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In summary, this architecture supports a teaming strategy that is both technically robust
and acquisition-aligned, enabling capture managers to form coalitions that meet
evaluation criteria while delivering differentiated, low-risk value to defense customers.

Case Study: Enabling Real-Time Tactical Data Sharing in a

Classified IL6 Environment

In 2023, a Tier 1 defense integrator successfully implemented a Web Services &
Microservices architecture to modernize a tactical Intelligence, Surveillance, and
Reconnaissance (ISR) platform for a Department of Defense component supporting
joint operations in the Indo-Pacific region. The goal was to improve data interoperability,
shorten deployment timelines, and enhance cyber resilience—all under stringent
mission and compliance constraints.

Mission Impact

The original ISR data pipeline relied on tightly coupled systems with limited flexibility,
creating latency and scalability issues during high-tempo operations. By introducing
microservices for sensor data ingestion, Al-enabled object detection, and real-time
dissemination to operational units, the integrator enabled mission teams to access
actionable intelligence with 60% less latency and 3x faster service recovery following
system faults. Web services exposed these capabilities to other mission applications via
secure APIs, supporting JADC2-aligned data sharing across service branches. The
modular design allowed the team to deploy a containerized Al module for real-time
object detection, enabling ISR analysts to reduce processing latency and increase
actionable insights during operations.

Execution Timeline

The project followed a phased deployment over eight months, including deployment
across both NIPRNet and SIPRNet environments. During Phase 2, microservices were
containerized and deployed within a secure enclave, using STIG-compliant images,
hardened orchestration policies, and enclave-specific routing controls.

In Phase 3, the solution demonstrated operational effectiveness in a classified IL6
environment, enabling secure service-to-service communication, cross-domain

15
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message filtering, and observability across isolated networks. These integrations
supported mission assurance requirements for real-time ISR dissemination under multi-
domain access control policies.

« Phase 1 (Month 1-2): Requirements validation and initial pilot in a secure lab
environment.

o Phase 2 (Month 3-5): Deployment of core microservices, container security
hardening, and integration with legacy ISR systems.

« Phase 3 (Month 6-8): Full field integration, observability instrumentation, and
ATO approval under continuous monitoring protocols.

The solution reached full operational capability within one fiscal year, aligning with the
program’s modernization benchmarks.

Funding Source

The project was funded through a Defense Innovation Unit (DIU) OTA, enabling rapid
prototyping outside the FAR-based acquisition process. The integrator later transitioned
the prototype into a production-ready deployment using a follow-on contract issued
under an IDIQ vehicle.

Proposal Relevance

For future proposals, this implementation now serves as both past performance
evidence and proof of feasibility. The contractor can reference TRL-9 system maturity,
validated interoperability with DoD ISR assets, and compliance with ISO/IEC
27001:2022 and CMMC 2.0 requirements.

Notably, the solution demonstrated full operational capability within a classified IL6
enclave, validating its ability to operate in secure environments such as SIPRNet and
TS/SCI domains. The architecture supported cross-domain message routing, enclave-
aware observability, and policy-enforced access segmentation—key differentiators for
capture teams bidding on high-side or compartmented DoD programs.

Additionally, the project supports proposal scoring in areas such as low-risk technical
execution, cybersecurity alignment, and innovation adoption—all critical factors in high-
value capture pursuits.

16
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This scenario demonstrates how a modular service architecture not only meets mission
needs but also provides concrete proposal differentiation through tested delivery,
compliance assurance, and acquisition-ready technical maturity.

Forecast: API-First Design and MOSA Compliance as Non-

Negotiable Defense Standards

The role of Web Services & Microservices in the defense industry is poised to expand
significantly over the next five years, driven by evolving mission demands, budgetary
shifts, and regulatory mandates. For capture managers, early investment in this
architecture will be essential to influencing RFls, shaping technical narratives, and
securing awards in an increasingly competitive landscape.

Future RFPs are expected to place greater emphasis on modular open systems
approaches (MOSA), zero-trust architecture, and continuous delivery pipelines. These
requirements naturally align with microservices frameworks, which support rapid
iteration, isolation of services for cyber resilience, and standards-based integration.
Agencies such as DISA, the CDAO, and service-specific digital modernization offices
are pushing for “API-first” architectures to support faster, more secure interoperability—
a signal that legacy monolithic designs will continue to be deprioritized.

From a budget perspective, recent DoD IT forecasts and FYDP allocations reflect a
growing shift toward cloud-native, service-oriented architectures, particularly under
initiatives like JADC2, data fabric modernization, and enterprise Al enablement.
Programs funded under multi-year IDIQs and GWACs are expected to demand
scalable, compliant service layers that can be deployed in mission-relevant
environments with minimal reengineering.

Microservices also offer a critical pathway to Al/ML adoption at the tactical edge. By
encapsulating machine learning inference engines or data fusion modules within
containerized services, defense programs can deploy real-time analytics and automated
decision aids across ISR, logistics, and C2 platforms. This modularity supports mission-
specific tuning, low-latency inference, and rapid redeployment as models evolve—key
requirements under CDAO priorities.

Concurrently, updated mandates under ISO 27001:2022, NIST SP 800-207 (Zero Trust),
and the CMMC framework are reinforcing the need for architectures that include
observability, access segmentation, and secure software development practices.
Microservices inherently support these objectives, providing a natural compliance
advantage in technical evaluations.

17



B 229
AVALON AvalonTechServices.com

For primes, the ability to reference working microservices deployments—especially
those with FedRAMP, ATO, or STIG alignment—can significantly strengthen technical
volumes. Moreover, early architecture development enables primes to influence RFls
and draft PWS requirements, aligning government needs with existing technical
strengths.

In short, proactive investment in Web Services & Microservices gives capture teams the
tools to meet future proposal demands, shape acquisition requirements, and deliver
credible, low-risk solutions aligned with the defense sector’s modernization agenda.

Conclusion: Architecting for the Win with Resilient, Scalable, and

Future-Proof Microservices

For capture managers in the defense industry, Web Services & Microservices offer a
timely and validated path to delivering mission-focused solutions that align with
emerging acquisition priorities. As programs prioritize modularity, interoperability, and
zero-trust compliance, this architecture delivers measurable impact across speed,
resilience, and integration readiness—core traits evaluated in today’s technical
volumes.

The maturity of the solution, with successful deployments in classified and unclassified
environments at TRL 8-9, provides a solid foundation for proposals requiring low-risk
implementation and proven past performance. Its compatibility with ISO 9001:2015,
ISO/IEC 27001:2022, and FedRAMP ensures that compliance is not only achievable but
embedded into the delivery process. This reduces accreditation timelines, strengthens
evaluation scores, and enhances customer confidence.

Teaming strategies benefit from the architecture’s modularity, enabling seamless
division of workshare among primes, subs, and niche providers. This fosters innovation
while supporting socioeconomic goals and specialized contributions. Combined with
flexible funding pathways and acquisition vehicle compatibility, the solution becomes a
capture asset as well as a technical one.

With measurable returns—such as 3x faster recovery from system faults, 50%
shorter ATO timelines, $21.4 M NPV and 18-month payback (see § 5.2) — Web
Services & Microservices deliver not only a modernization path but a cost-efficient and
resilient delivery model validated in operational DoD environments.

Capture teams are encouraged to engage early—during RFI or capture shaping
phases—to position this architecture as the baseline for future proposals.
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We invite technical stakeholders, teaming leads, and strategy managers to explore
integration discussions and collaborative planning to gain a decisive edge in upcoming
federal opportunities.

Appendices and Supporting Materials

Appendix A — Glossary of Acronyms

 API: Application Programming Interface — A standardized interface that allows
systems and services to communicate. In microservices architectures, APIs enable
loosely coupled integration across components, a key requirement in modular defense
systems.

» ATO: Authority to Operate — A formal authorization granted by a Designated
Approving Authority (DAA) to run a system in a production environment. Microservices
architectures can accelerate ATO through modular compliance and reusable security
baselines.

* CDAO: Chief Digital and Artificial Intelligence Office — A DoD entity focused on
advancing Al and data integration. Microservices support its objectives by enabling real-
time, service-based data processing and exchange.

* CI/CD: Continuous Integration / Continuous Deployment — A DevSecOps practice that
automates code testing and deployment. Enables secure, rapid delivery of
microservices with traceable audit trails and reduced human error.

* CMMC: Cybersecurity Maturity Model Certification — A DoD standard that assesses
cybersecurity practices of contractors. Microservices architectures often integrate
automated controls that support CMMC compliance.

* DISA: Defense Information Systems Agency — Oversees IT infrastructure and
services across DoD. DISA guidance supports modular system development and
interoperability, which align with web services architectures.

» DoD: Department of Defense — The primary federal agency adopting microservices to
support multi-domain operations, JADC2, and zero-trust frameworks.

* FedRAMP: Federal Risk and Authorization Management Program — A standardized
approach to security assessment for cloud services. Many microservices solutions are
deployed on FedRAMP-authorized platforms to reduce accreditation timelines.
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*« GWAC: Governmentwide Acquisition Contract — A type of contract that agencies use
to buy IT solutions. Microservices can be offered through GWACs like Alliant 2 or SEWP
V.

+ ISO: International Organization for Standardization — Sets global standards like ISO
9001 (quality management) and ISO 27001 (information security). Microservices can be
engineered to meet these standards for proposal compliance.

* JADC2: Joint All-Domain Command and Control — A DoD initiative to integrate
sensors, platforms, and decision systems across services. Microservices are
foundational to the real-time data flows and modular integration required.

* MOSA: Modular Open Systems Approach — A DoD strategy mandating open,
interoperable architectures. Microservices inherently support MOSA by promoting
modularity and standards-based integration.

» OTA: Other Transaction Authority — A flexible procurement mechanism that allows
DoD to fund R&D and prototypes outside the FAR. Used frequently to pilot or scale
microservices architectures.

* RFI/RFP: Request for Information / Request for Proposal — Key phases in the federal
procurement cycle. Capture teams use microservices strategies to differentiate their
responses and meet emerging technical requirements.

» STIG: Security Technical Implementation Guide — DoD guidance for securing
systems. Microservices containers and APIs are often hardened to STIG standards to
support ATO approval.

* TRL: Technology Readiness Level — A scale from 1 to 9 used to assess maturity. Web
Services & Microservices solutions often operate at TRL 8-9, indicating operational
readiness and prior use in federal environments.

« ZTA: Zero Trust Architecture — A security model requiring continuous verification of
users and services. Microservices enable ZTA through isolated services, identity-aware
access, and encrypted communication.

Appendix B - Compliance Mapping: ISO, NIST, and CMMC Alignment

This appendix outlines how the Web Services & Microservices architectural approach
aligns with 1ISO 9001:2015, ISO/IEC 27001:2022, and NIST SP 800-53 (Rev. 5)
cybersecurity controls. It is tailored to meet the operational, security, and quality
management expectations of the defense industry.
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ISO 9001:2015 — Quality Management Alignment

Clause Alignment with Web Services & Microservices

Clause 4: Context of the  |Modular and adaptable services can be configured to
Organization meet mission-specific requirements.

SLls and telemetry enable leadership to track objectives

Clause 5: Leadership and enforce quality goals.

CI/CD pipelines enable proactive release planning and

Clause 6: Planning iterative updates.

Containerized infrastructure and laC promote consistent

Clause 7: Support environments and onboarding.

Repeatable workflows reduce variability and improve

Clause 8: Operation . .
service delivery.

Clause 9: Performance Real-time monitoring provides continuous feedback on
Evaluation quality and performance.

DevSecOps loops support iterative enhancements and

Clause 10: Improvement . .
corrective action.

ISO/IEC 27001:2022 - Information Security Alignment

Alignment with Web Services &

Control ) ]
Microservices

Service mesh and audit logging enforce and

A.5 Information Security Policies . . .
monitor policy compliance.

A.6 Organization of Information Service isolation enables role-based
Security responsibilities and separation of duties.

Fine-grained RBAC at the service/API level

A.9 Access Control
enhances access management.
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Control

Alignment with Web Services &
Microservices

A.12 Operations Security

Automated patching and container orchestration
increase operational resilience.

A.14 System Acquisition,
Development, and Maintenance

DevSecOps enforces secure design,
development, and deployment practices.

A.16 Information Security Incident
Management

Built-in logging and alerting support timely
incident detection and response.

NIST SP 800-53 Rev. 5 — Optional Security Controls Mapping

Control ID Alignment with Web Services & Microservices

AC-3 Access Enforcement

Policies enforced at APl gateways and service
ingress/egress points.

AU-6 Audit Review, Analysis, Centralized logs and SIEM integration enable
and Reporting compliance and forensic review.

CM-2 Baseline Configuration

Container images are validated, signed, and
deployed from secure registries.

IR-4 Incident Handling

Monitoring tools trigger incident workflows and
automate responses.

RA-5 Vulnerability Scanning

Security scans run during CI/CD to catch issues pre-

deployment.
SC-12 Cryptographic Key TLS encryption and secure key vaults ensure
Establishment confidentiality in transit.
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Appendix C — Model Assumptions & Methodology

Category

Assumption

Rationale / Source

Scope & Horizon

5-year net-present-value (NPV)
window, FY 26-30

Aligns to typical IDIQ base-
plus-4 ordering periods

Discount Rate

6 % real

Midpoint of OMB Circ. A-94
range (4 — 7 %) for defense IT

Baseline (“As-Is”)
Environment

* 42 prod VMs (8 vCPU / 32 GB)
* 18 staging VMs

* 14 FTE sustainment (GS-13
equiv.)

Derived from current
sustainment PoP in TO #0003
(July 2024 POR)

Modernized (“To-
Be”) Environment

* 18 worker nodes (K8s /
Openshift IL6)

« 2 control-plane nodes

* 9 FTE SRE sustainment

Matches architecture in § 3.2
and MOSA component sizing

Hosting Unit Cost

$0.046 / vCPU-hr (IL6 region)

DISA Stratus price list, Apr
2025

Software / License

3 % CAGR (legacy) vs. flat

Gartner “DoD Software Price

Automation Uptake

Cost Growth (containerized OSS) Escalation” Note G-224589
(o)
Labor Rate $168 k loaded / GS-13 FTE ||\ 2° OPMGS base +37%
fringe & overhead
DevSecOps

65 % Year 1 — 90 % Year 3

Matches prior ISR pilot metrics

ATO Hardening
Cost

$200 k one-time container STIG
effort

DISA SRG templates;
amortized over five years

Inflation / 2.2 % for labor, 2 % for cloud |00 CAPE 2025-2030
Escalation inflation table

Classified transport (JWICS) Out-of-SCoDe for COMMON-
Exclusions fees and program-specific PMO P

overhead

service comparison
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Sensitivity Model. A + 15 % swing on the three dominant drivers (labor rate, workload
growth, automation uptake) shifts the five-year IRR from 22 % — 39 %. See Figure 8 for
tornado graphic.

Appendix D - Data-Governance Control Map

NIST SP 800-53 Rev 5 |Implementation (tool / Residual-Risk Note
Control process)
AC-6(10) Least OPA policies at API & topic |Residual: role-explosion;
Privilege—ABAC layers mitigated via dynamic tags
AU-12 Audit Lineage ledger + Residual: edge latency;
Generation CloudWatch exports mitigated via async exports

. Format-preserving Residual: key sprawl; mitigated
CM-13 Data Masking encryption on PII via centralized KMS

Appendix E — References
Executive Orders & Government Directives

1. Executive Order 14028 — Improving the Nation’s Cybersecurity
https://www.whitehouse.gov/briefing-room/presidential-
actions/2021/05/12/executive-order-on-improving-the-nations-cybersecurity/

2. OMB Memo M-22-09 — Moving the U.S. Government Toward Zero Trust
Cybersecurity Principles
https://www.whitehouse.gov/wp-content/uploads/2022/01/M-22-09.pdf

3. DoD Digital Modernization Strategy (2019)
https://dodcio.defense.gov/Portals/0/Documents/DigitalModernizationStrategy.pdf

4. JADC2 Strategy Summary — DoD Joint All-Domain Command and Control
https://media.defense.gov/2022/Mar/17/2002958401/-1/-1/0/JADC2-STRATEGY-
SUMMARY.PDF
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NIST Publications

5. NIST SP 800-53 Rev. 5 — Security and Privacy Controls for Information Systems
and Organizations
https://csrc.nist.gov/publications/detail/sp/800-53/rev-5/final

6. NIST SP 800-207 — Zero Trust Architecture
https://csrc.nist.gov/publications/detail/sp/800-207/final

7. NIST SP 800-160 Vol. 1 — Systems Security Engineering: Considerations for a
Multidisciplinary Approach
https://csrc.nist.gov/publications/detail/sp/800-160/vol-1/final

8. NIST SP 800-204A — Building Secure Microservices-Based Applications Using
Service-Mesh Architecture
https://csrc.nist.gov/publications/detail/sp/800-204a/final

9. NIST SP 800-218 — Secure Software Development Framework (SSDF)
https://csrc.nist.gov/publications/detail/sp/800-218/final

DoD and DHS Technical Guidance

10.DoD Enterprise DevSecOps Reference Design — Platform One
https://software.af.mil/wp-content/uploads/2021/03/DSOP-DevSecOps-
Reference-Design-v1.0.pdf

11.DISA STIGs — Security Technical Implementation Guides
https://public.cyber.mil/stigs/

12.CMMC 2.0 Overview — Cybersecurity Maturity Model Certification
https://www.acqg.osd.mil/cmmc/index.html

Commercial and Industry White Papers

13.Red Hat — Modern Application Development for Defense: Microservices and
Containers in Secure Environments
https://www.redhat.com/en/resources/defense-modern-app-dev-whitepaper

14.Microsoft Azure Government — Zero Trust and Microservices Security in the
DoD Cloud
https://info.microsoft.com/rs/157-GQE-382/images/ZeroTrust-DOD.pdf

15. Gartner — Market Guide for Microservices Architecture (Available via
subscription)
https://www.gartner.com/document/4000859
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