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Executive Summary

The promise of Al-driven enterprise automation has nev-
er been closer to realization - yet most organizations find
themselves caught between promising pilot projects and
the hard reality of production deployment. The tools re-
quired to build individual Al agents have matured rapidly,
spanning open-source frameworks, proprietary APls, and
a growing ecosystem of model providers. What has not
kept pace is the critical infrastructure required to orches-
trate those agents into reliable business workflows, govern
their behavior at enterprise scale, and provide the opera-
tional visibility that production systems demand. The gap
is not one of model capability; it is one of platform.

Archestra resolves this gap by providing a unified lifecy-
cle management system that takes Al agents from natu-
ral language intent through production deployment and
continuous monitoring without requiring the fragmented
combination of framework expertise, DevOps capability,
and custom safety engineering that this work would other-
wise demand. Every phase of agent creation, composition,
governance, and observation is handled by a single coher-
ent system built specifically for agentic workloads.

Four headline capabilities define the platform’s differenti-
ation. The first is intent-first creation: a natural language
interface powered by an LLM-backed objective analysis
pipeline that transforms a conversational description of
desired behavior into a deployment-ready agent specifi-
cation, eliminating the configuration burden that currently
gates agent development behind specialist expertise. The
second is native multi-agent composability through the
Agent-to-Agent (A2A) communication protocol, a capa-
bility-based service registry and invocation layer that en-
ables agents to discover and collaborate with each other
without hard-coded dependencies. The third is safety-na-
tive guardrails: per-agent policy profiles with input and out-
put enforcement that treat governance as an architectural
first principle rather than a post-deployment concern. The
fourth is full LLM observability, providing cost attribution,
latency profiling, and behavioral monitoring from the mo-
ment the first agent is deployed.

The business impact of this architecture is measurable.
Agent configuration can be done by non-specialist engi-
neers to build and iterate on production agents without
previous expertise on the platform. LLM cost visibility and
attribution are available from day one - enabling model op-
timization decisions that are otherwise invisible until cost
reporting cycles surface the problem too late. Safety en-
forcement is applied consistently across every agent in the
organization without custom engineering per deployment,
closing the compliance gap that has prevented many en-
terprises from moving Al initiatives beyond controlled ex-
periments.
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1. The Enterprise Al Agent Problem

1.1 The Shift from Assistants to Agents

The first generation of enterprise Al deployment was de-
fined by the conversational assistant: a system that ac-
cepts a query, invokes a language model, and returns a
response. This architecture served well for bounded use
cases - answering questions, summarizing documents,
generating drafts - but it carries a fundamental structural
limitation. A single-turn query-response pattern cannot
plan, cannot persist state across steps, cannot coordinate
with other systems, and cannot adapt its behavior based
on intermediate results. The enterprise workflows where
Al delivers the most transformative value - multi-step re-
search synthesis, cross-system automation, document
processing pipelines, real-time operational decision sup-
port - are precisely the workflows that the assistant model
cannot address.

Al agents represent the architectural evolution from re-
active to goal-driven systems. An agent receives an ob-
jective, decomposes it into constituent steps, selects
and invokes the appropriate tools at each step, evaluates
intermediate results, and adapts its plan accordingly until
the objective is achieved or a termination condition is met.
This planning-tool-evaluation loop is what enables agents
to operate on complex, multi-phase tasks that require se-
quential decision-making rather than a single inference.
When multiple agents collaborate - each specialized for a
specific capability such as research, analysis, writing, or
validation - the result is a coordinated system capable of
executing end-to-end business processes that no individ-
ual model call could accomplish.
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1.2 Six Unsolved Problems in
Today’s Landscape

Despite the proliferation of Al frameworks and model APls,
the enterprise path from identifying an agent use case to
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running it reliably in production remains blocked by a con-
sistent set of structural problems. These are not gaps that
more documentation or better tutorials will close - they
are architectural and organizational challenges that require
platform-level solutions.
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Fragmentation is the baseline condition of the current Al
tooling landscape. LangChain agents, CrewAl crews, and
custom-built automation logic coexist in organizational
repositories without any shared runtime, shared service
registry, shared observability, or shared governance layer.
Each team makes independent framework choices, pro-
ducing a portfolio of agent implementations that cannot
be monitored, governed, or reused as a coherent system.
The organizational consequence is a growing maintenance
burden and the inability to leverage agent capabilities
across team boundaries.

The High Barrier to Entry for agent development com-
bines framework selection, boilerplate authorship, prompt
engineering, tool configuration, and deployment orches-
tration into a multi-disciplinary challenge that most prod-
uct and business engineers are not equipped to tackle.
Even for experienced ML engineers, the time to build, test,
and deploy a production-ready agent is measured in days
to weeks. This expertise requirement creates a severe
bottleneck: the volume of valuable agent use cases identi-
fied by business teams vastly exceeds the capacity of the
teams qualified to build them.

The Operationalization Gap separates agent prototypes
from production deployments and is itself a specialist
discipline. Containerizing an agent, managing its deploy-
ment lifecycle, handling health checks and restarts, rout-
ing traffic, and implementing update strategies - these are
DevOps concerns that have nothing to do with the agent’s
intelligence but are entirely necessary for it to function re-
liably. Organizations without dedicated Al platform teams
find that prototypes remain in limbo indefinitely.

The Coordination Vacuum emerges when multiple agents
need to work together. There is no standard protocol for
agent-to-agent discovery, capability advertisement, or
message routing. Teams that build multi-agent systems
implement ad-hoc communication through hard-coded
HTTP endpoints, shared databases, or message queues
- solutions that break when agent deployment locations
change, when agents are scaled, or when new capabilities
need to beintegrated. The absence of a service registry for
agents produces brittle, tightly coupled architectures.

Safety as an Afterthought characterizes how the major-
ity of Al deployments handle governance. Output filtering
is applied globally and bluntly, without awareness of the
specific risk profile of individual agents or the regulatory
context in which they operate. PIl protection for a custom-
er-facing support agent requires different enforcement
than content moderation for an internal research assistant
- but bolted-on safety layers cannot make this distinction.
The result is either over-blocking that degrades agent util-
ity or under-enforcement that exposes the organization to
compliance risk.

The Observability Blindspot means that organizations
running agents in production have limited to no visibility
into LLM call costs by agent, failure rates, response quali-
ty trends, latency distribution, or the behavioral drift that
accumulates as models are updated. Without this visibility,
engineering teams cannot make informed model selection
decisions, cannot diagnose production failures beyond
reading logs, and cannot demonstrate the compliance au-
dit trails that regulated industries increasingly require.
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1.3 The Required Solution

What enterprises require is not a better framework or
an improved model API - it is a platform-of-record for Al
agents that applies the same infrastructure-grade think-
ing to agentic workloads that modern engineering teams
apply to their application services. This means lifecycle
management for the full arc from creation through depre-
cation, a service registry that makes agents discoverable
and their capabilities queryable, a communication bus that
decouples agents from each other’s deployment details,
a full observability stack that captures cost, performance,
and behavior, and security and governance that is native to
the runtime rather than applied externally.

The analogy is instructive: just as Kubernetes abstracted
the complexity of container orchestration away from indi-
vidual service teams - allowing engineers to describe de-
sired state rather than manage infrastructure manually - an
agent orchestration platform abstracts the complexity of
building, running, and governing Al agent systems. Teams
describe what they want an agent to do; the platform han-
dles how it gets built, deployed, connected, monitored,
and governed. The result is a dramatic compression of the
time between identifying a valuable agent use case and
having it running reliably in production.

2. Platform Overview

2.1The Core Thesis

Al agents are the new microservices. Like microservices,
they are discrete units of specialized capability that com-
municate with each other, maintain state, and compose
into larger systems. And like microservices, they cannot
be managed at scale through individual attention - they
require a control plane. The microservices era demonstrat-
ed that the hard problems of distributed systems are not
in writing individual services but in the infrastructure sur-
rounding them: service discovery, inter-service commu-
nication, deployment orchestration, health management,
and distributed tracing. Agents face an identical set of
challenges, with additional complexity introduced by their
non-deterministic, LLM-powered behavior.

2.2 Design Principles

Six design principles govern every architectural decision in
the platform.

Intent-First: Agents are created from natural language
objectives, not by writing configuration files or framework
code. The platform translates intent into deployable arti-
facts, making agent creation accessible to the broadest
possible population of builders.

Framework-Agnostic: The platform does not prescribe a
single agent framework. LangChain, CrewAl, Google ADK,
and custom Python implementations are all first-class cit-

Archestra provides this control plane - purpose-built for
agentic workloads, delivered as a coherent system rather
than a collection of independent tools. Individual services
need lifecycle management, service discovery, inter-ser-
vice communication, an observability stack, and securi-
ty. The platform provides all five in a unified architecture
where each component is aware of and integrated with
every other. This coherence eliminates the integration tax
that organizations pay when assembling point solutions,
and it ensures that governance, observability, and coor-
dination work consistently across every agent in the orga-
nization regardless of which framework or model provider
that agent uses.

izens, managed through a unified interface. Organizations
are not locked into a framework choice made at platform
adoption time.

Composable: Agents are designed to be combined into
solutions. The A2A communication protocol and visual
solution builder exist to make multi-agent composition a
standard operation, not an advanced customization.

Observable by Default: Every LLM call, every agent exe-
cution, and every inter-agent communication is automat-
ically traced and recorded. Observability is not an opt-in
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feature - it is baked into the execution layer.

Safety-Native: Guardrail profiles are configured per agent
as part of the standard creation flow, not added post-de-
ployment. Input and output enforcement is executed at
the agent execution layer, providing consistent policy ap-
plication without network proxy complexity.

2.3 System Architecture

The platformisimplemented as a distributed system com-
municating over defined contracts. The architecture is
organized in four tiers: a Next.js/TypeScript frontend pro-
viding all user interfaces; a Backend-for-Frontend (BFF)
layer implemented in Express/Node.js that serves as the
API gateway, enforcing authentication before routing all
frontend traffic to internal services; multiple FastAPI core
services handling agent management, deployment, solu-
tion orchestration, objective analysis, guardrails enforce-
ment, and observability; and a storage tier combining
PostgreSQL for primary relational data, S3/Cloud-native

Cloud-Portable: Agents deploy to local Docker for de-
velopment and Kubernetes for production, and can be
exported as standalone archives that run without any plat-
form dependency. This portability prevents vendor lock-in
and supports air-gapped or compliance-restricted envi-
ronments.

storage for agent code artifacts, redis for in-flight work-
flow state, and Langfuse for LLM trace storage and analy-
sis. Agents form the final layer which get packaged as con-
tainers and deployed in Kubernetes for runtime execution.
Orchestration platform is built-native into the solution that
allows for agent to agent coordination and executions. v

External ) ) : Enterprise
Agentic Frontend User Interface Mobile App CoPilot Al Assistant Applications &
Platforms = J MCP Servers
BFF & APl API Gateway
Other Al Agents Gatiegvayr Auth enforcement * Request routing * Rate limiting ‘ Salesforce / CRM
‘ - 7? S m———— e\
. " Core Agent Deployment Solution Guardrails Observability | Data
Microsoft Teams Services Service Service Service Service Service Warehouses
N T 4
Microsoft PostgreSQL | <> MinIO £ Redis > Langfuse
= Outlook Sigreg Relational Artifacts State ‘ LLM Traces Internal APIs
\ @ S D
‘ Container Health Checks °°°| | & Docker/ °°° |
% Slack AN Rﬁg;?r:e Lifecycle Port Management | Kubernetes | &> MCP Servers
e Agents run here — isolated, monitored, portable ‘
. 4
ik e Sl B \
st _ . Dependency A2A ‘ Workflow Capability
Webhooks €2 Orchestration  Resolution | Registry Execution Discovery SaaS Tools

7Layer

Agent coordination, discovery, and multi-agent pipeline management ‘

SAGE IT-WP-ENTERPRISE Al | 7



3. From Intent to Agent: Natural
Language Creation

3.1 The Creation Problem

Building a production-ready Al agent without platform as-
sistance requires a practitioner to navigate a gauntlet of
decisions and tasks. A framework must be selected and
understood well enough to use correctly. Template code
must be adapted, which requires reading framework doc-
umentation and understanding its idioms. Tools must be
identified and configured. A system prompt must be craft-
ed with sufficient specificity to produce reliable behavior -
a skill that requires extensive iteration. The resulting agent
must then be containerized, deployed, and connected to
the platform’s network. At each stage, a mistake requires
backtracking and rework. The cumulative elapsed time
from identifying an agent use case to having a functional

3.2 Objective-Based Creation

Objective-based creation replaces the manual configura-
tion process with a natural language interface backed by
an LLM-powered analysis pipeline. A user describes the
agent they want in plain language - for example, “I need a
customer support agent that can search our knowledge
base, answer product questions, create support tickets
when it cannot resolve an issue, and escalate to a human
agent for billing disputes.” The platform’s Objective Service
processes this description and produces a complete, de-
ployment-ready agent specification without requiring any
additional input from the user.

The pipeline operates in five sequential stages. First, intent
analysis: the Objective ServiceusesanlLLMtoparsethenat-
ural language description, extracting the agentic solution’s
purpose, the agents that constitute the agentic solution
and their complexity, the capabilities each agent requires,
the complexity of their workflow, and any domain-specif-
ic constraints embedded in the description within each
agent. Second, template recommendation: the extracted
intent is scored against the platform’s template library us-
ing a weighted scoring algorithm, selecting the framework

deployment is typically measured in days for an experi-
enced practitioner and weeks for anyone coming to agent
development for the first time.

This timeline is not an acceptable velocity for organizations
that have identified dozens or hundreds of potential agen-
tic use cases. When agent creation is slow, expensive, and
gated behind specialist expertise, agent deployment be-
comes a bottleneck that limits the organization’s ability to
capture the automation value that agentic Al offers. The
creation problem is therefore an organizational throughput
problem as much as it is a technical one.

best matched to the solution’s requirements. Third, system
prompt generation: the selected template’s behavioral
context is combined with the extracted intent to produce
a complete, tailored system prompt that encodes each
agent’s role, guidelines, capabilities, and tone. Fourth, con-
figuration synthesis: all remaining configuration variables -
tool selections, model parameters, guardrail profiles - are
generated to match each agent’s intended function. Fifth,
iterative refinement: users can provide feedback through
a dedicated interaction to adjust any generated element
without restarting the pipeline.

This pipeline has a structural consequence: it makes agent
creation accessible to product managers, business ana-
lysts, and domain experts who understand what an agent
should do but lack the framework expertise to build it
themselves. When agent creation no longer requires an ML
engineer, the organization’s ability to identify and deploy
valuable agent use cases scales with the number of peo-
ple who understand the business - not with the number of
people who can write LangChain code.
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3.3 Template Recommendation Intelligence

The template recommendation algorithm applies a
four-factor weighted scoring model to match a described
objective to the most appropriate agent template. Work-
flow type accounts for 40% of the score, measuring how
well the template’s execution model maps to the agent’s
task structure - whether it requires tool-use loops, multi-
agent delegation, sequential processing, or direct API
access. Complexity carries 30% of the weight, assessing
whether the described task requires single-agent execu-
tion or the coordination overhead of a multi-agent frame-
work. Capability requirements contribute 20%, checking
whether the template’s built-in tools and integrations
match the specific capabilities described in the objective.
Keyword matching provides the remaining 10%, flagging

4. The Template

4.1 Framework Philosophy

No single Al framework is optimal for all agent tasks. Lang-
Chain excels at single-agent tool orchestration with mem-
ory management but adds unnecessary overhead to pure-

domain signals that indicate a specialized template. In
practice, acontent creation objective - describing research
gathering, drafting, and editorial review - scores signifi-
cantly higher on the CrewAl Multi-Agent template than on
LangChain Basic, because its multi-phase, role-differenti-
ated workflow matches the crew’s sequential/hierarchical
execution model while LangChain’s single-agent tool-loop
pattern would require unnatural workarounds to support
the same workflow. This scoring removes the guesswork
from framework selection and ensures that agents are built
on the foundation most suited to their actual function.

Ecosystem

ly collaborative multi-agent workflows. CrewAl provides
powerful role-based delegation but is overengineered for
simple Q&A or retrieval tasks. Google’s ADK offers minimall
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abstraction that maximizes control for custom enterprise
logic but lacks the built-in collaboration primitives that re-
search workflows require. The platform maintains a curat-
ed library of production-tested templates that cover this
capability spectrum, each implemented as a Jinja2-pa-
rameterized deployable artifact - not a starter project, not
sample code, but a fully functional, parameterized tem-
plate that generates runnable agent code when instantiat-
ed with configuration values.

Choosing the right template is a capability-matching de-
cision, not a framework preference. The objective-based

creation pipeline makes this decision automatically for
most users; for those who prefer manual selection, the
template gallery provides capability tags, use-case de-
scriptions, and example deployments to guide the choice.
The platform’s framework-agnostic architecture ensures
that agents built from different templates can coexistinthe
same solution, communicate through the A2A protocol,
and be monitored through the same observability stack -
regardless of which framework underlies each agent.

.

LangChain Basic

Best For: Chatbots, Q&A,
Automation

ReAct Pattern  Tool Use

Memory

N

ADK Basic

Best For: Enterprise custom logic,
multi-provider

Direct APl Multi-Provider

Minimal Framework

CrewAl Basic

Best For: Complex workflows
requiring delegation

CrewAl

Multi-Agent  Role-Based

Task Delegation

-

Speech Agent

Best For: Audio transcription and
translation

Custom

Whisper / Azure  Diarization

Audio Input

M.

CrewAl Multi-Agent

Best For: Content pipelines,
research workflows

Sequential  Hierarchical

Crew Roles

M

Vision Agent

Best For: Document processing,
image analysis

OCR  Doc Extraction

Image Input

Production-ready agent templates — framework-matched to use case requirements

4.2 Template Types
Template Framework Best For Key Capabilities
LangChain Chatbots, Q&A, ReAct pattern, tool use, memory
Basic LangChain automation management

Complex workflows Role-based agents, task delegation,

CrewAl Basic CrewAl requiring delegation collaboration
CrewAl Multi- Content pipelines, Sequential & hierarchical crews,
Agent CrewAl research workflows Researcher/Writer/Reviewer roles
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Template Framework Best For Key Capabilities

Enterprise custom logic, Minimal framework, direct APl access,
ADK Basic Google ADK multi-provider OpenAl/Anthropic/Google/Ollama

Audio transcription, Whisper/Azure/Google, speaker
Speech Agent Custom translation diarization, audio input

Document processing, GPT-40/Azure/Google, OCR, document
Vision Agent Custom image analysis extraction, image input

The LangChain Basic template is the right choice when an
agent needs to select from a set of tools, maintain conver-
sation memory, and reason iteratively toward an answer
- the canonical use case being a conversational assistant
with access to search, calculation, or data retrieval tools.
Its ReAct (Reasoning and Acting) pattern is well-suited to
tasks where the reasoning chain is short and tool selection
is deterministic.

CrewAl Basic introduces multi-agent collaboration through
role assignment and task delegation, making it the ap-
propriate template when a workflow benefits from spe-
cialization - where having one agent focus on gathering
information while another focuses on synthesis produces
better results than a single generalist. CrewAl Multi-Agent

4.3 Template as Infrastructure

Every template in the platform is designed as a reproduc-
ible, auditable infrastructure artifact. When a template is
instantiated, it generates a complete agent implementa-
tion - not a configuration file, but working Python code that
reflects the agent’s specific configuration. This generated
code is stored in S3/MinlO, versioned, and associated with
the agent’s record in PostgreSQL, creating a complete
audit trail of every agent’s implementation at every point
in its lifecycle. Agents can be downloaded as standalone
ZIP archives containing their implementation, dependen-

extends this to full sequential and hierarchical crew struc-
tures, implementing the Researcher-Writer-Reviewer
workflow pattern thatis standard in content creation, intel-
ligence analysis, and complex report generation pipelines.

The ADK Basic template is for enterprise use cases that
require maximum control over agent behavior with mini-
mal framework overhead. It provides direct access to the
underlying LLM API with multi-provider support, making it
the preferred choice for integrating Al capability into ex-
isting business logic where framework conventions would
interfere. Speech and Vision agents extend the platform’s
capability to multimodal inputs, enabling document intelli-
gence, audio transcription, and image analysis use cases
without requiring custom model integration work.

cies, configuration, and a README, and executed on any
Python environment without any dependency on the plat-
formruntime. This portability means that templates are not
lock-in mechanisms; they are standardized patterns for
producing portable, inspectable artifacts. Organizations
can contribute new templates to their platform instance,
and those templates are automatically discoverable by the
objective-based creation system - making the template
ecosystem a living, extensible library that grows with the
organization’s agent portfolio.
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5. Multi-Agent Solutions and
Visual Composition

5.1 Beyond Individual Agents

Individual agents solve bounded tasks. The enterprise
business problems that justify Al infrastructure investment
are rarely bounded - they span multiple information sourc-
es, require sequential processing stages, involve quality
gates and conditional routing, and produce outputs that
feed downstream systems. A research synthesis workflow,
for example, requires gathering information from multiple
sources, cross-referencing findings, drafting structured
output, validating accuracy, and routing the result to a
publication system. No single agent, regardless of how ca-
pable, can execute all these stages with the reliability that
production demands.

5.2 The Visual Solution Builder

The Visual Solution Builder is a canvas-based interface
that makes multi-agent workflow composition accessible
to any practitioner, not just those who can write orches-
tration code. Agents appear as typed, color-coded nodes
on a drag-and-drop canvas - coordinators, processors,
analyzers, researchers, writers, and validators each carry
distinct visual identities. Connections between agents are
drawn as edges, with solid blue edges indicating sequen-
tial execution (output of agent A becomes input of agent B)
and dashed amber edges indicating conditional execution
(agent B executes only if the JSONPath condition evaluat-
ed on agent A’'s output is satisfied). Selecting any agent on
the canvas opens a configuration panel where execution
mode, system prompt, and condition expressions can be
edited in context. Pipeline validation checks for structural
errors - disconnected nodes, circular dependencies, invalid
condition expressions - before a solution can be deployed.
Auto-layout, zoom controls, and pan navigation make large

The platformintroduces the concept of a Solution - a pack-
aged, deployable, multi-agent pipeline - as the unit of busi-
ness automation. A Solution defines a set of agents, the
connections between them, the conditions under which
each agent executes, and the data mapping that passes
outputs from one agent as inputs to the next. Solutions are
first-class platform objects with their own lifecycle man-
agement, deployment infrastructure, and observability -
not scripts that coordinate agent API calls, but managed
orchestrated systems that can be monitored, updated,
and governed as atomic units.

workflows with many agents navigable without losing spa-
tial context.

Conditional execution is where the solution builder moves
beyond a simple pipeline tool into a genuine workflow en-
gine. By evaluating JSONPath expressions against up-
stream agent outputs, the platform supports dynamic
routing based on actual content: a classification agent’s
output can route a document to a specialist processing
agent; a quality assessment agent’s score can trigger a re-
vision cycle; an escalation condition can activate a human-
in-the-loop notification agent. These conditional branches
make it possible to encode sophisticated business logic
- logic that currently lives in custom orchestration code, is
invisible to operations teams, and breaks silently when the
data it depends on changes - into an inspectable, visual
workflow definition.
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5.3 Workflow Orchestration Engine

When a solution is saved and deployed, the Solution Ser-
vice orchestration engine takes over. It analyzes the work-
flow definition, resolves agent dependencies to determine
the correct initialization order, and deploys agents in se-
quence, waiting for each agent’s health check to pass be-
fore proceeding. During execution, the engine manages
state through Redis, maintaining the in-flight workflow’s
data - agent outputs, execution status, retry counts - in a
fast, ephemeral store that survives agent restarts without
losing workflow progress. Three execution patterns are

5.4 Solution Topology Visualization

Once a solutionis deployed, the platform surfaces alive to-
pology view showing the agent network, execution state,
and data flow as it happens. Agents whose execution is in
progress pulse with an active animation; agents that have
completed display a success state with their output sum-
mary visible on hover; agents waiting for a dependency

OSAGE IT, All Rights Reserved.

provided topic...

Condition Expression

(disabled)

Apply Changes

supported natively: sequential (each agent executes in or-
der, each receiving the previous agent’s output), hierarchi-
cal (a coordinator agent routes to specialized sub-agents
and aggregates their results), and conditional branching
(execution forks based on upstream output evaluation,
with separate execution paths that may reconverge). Exe-
cution status is surfaced in real time through the solution’s
topology view, allowing operations teams to observe which
agents are active, waiting, or completed at any point during
a live workflow run.

display a pending state. Edge animations indicate active
data transmission between agents. Color-coded statusin-
dicators make the state of acomplex multi-agent workflow
immediately legible to operators and product teams with-
out requiring them to inspect logs or query the API - the
visual state of the topology is the state of the system.
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6. Agent-to-Agent (A2A)

Communication

6.1 The Coordination Problem

Agents deployed in isolation cannot leverage each other’s
specialization. A research agent and a writing agent that
exist in separate deployments with no knowledge of each
other cannot collaborate, regardless of how capable each
individually is. The naive solution - hard-coding inter-agent
HTTP calls - introduces brittle dependencies that break
when agent deployment locations change, when agents
are scaled horizontally, or when a more capable agent re-
places a previous version. Enterprise-grade multi-agent
systems require the same pattern that enterprise service
architectures use for inter-service communication: a ser-
vice registry that decouples callers from the specific loca-
tion of the service they need, combined with a discovery

6.2 The A2A Architecture

The A2A systemis organized into four layers. Registrationis
the entry point: when an agent starts, it self-registers with
the A2A registry, publishing its capabilities (a structured
list of named, described, and interface-defined functions
the agent can perform), its current deployment URL, and
metadata including version and health status. A heartbeat
mechanism keeps registrations current - agents that stop

mechanism that allows dynamic capability matching at
runtime.

The A2A communication architecture implements exactly
this pattern for agents. Instead of knowing where a specific
agent lives, agents know what capability they need - and
the platform’s capability registry resolves that need to the
current set of active agents offering that capability. The
result is an agent ecosystem where agents can be updat-
ed, replaced, or scaled without updating every other agent
that depends on them - the coordination infrastructure
handles location transparency automatically.

sending heartbeats are automatically marked inactive and
excluded from discovery results, ensuring that the registry
reflects the actual state of the running agent network.

Discovery enables dynamic capability matching: any agent
or external caller can query the registry for agents offering
a specific capability by name, receiving the current list of
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active agents with that capability along with their interface
schemas. Invocation abstracts deployment location - a
call to execute a capability is routed to the target agent’s
/execute endpoint by the platform’s routing layer, without
the caller needing to know or track that agent’s current
URL. Audit closes the loop: every communication between

agents is logged in full, capturing the source agent, target
agent, capability invoked, request payload, response pay-
load, latency in milliseconds, and outcome status (pending,
success, error, or timeout). This logging happens at under
50 milliseconds of overhead and produces a complete,
queryable history of every interaction in the agent network.

6.3 Capability-Based Discovery in Practice

The capability-based model becomes concretely valu-
able in a content creation solution. The Coordinator agent
at the top of the workflow does not contain references to
specific Research, Writing, or Review agent endpoints. In-
stead, it queries the A2A registry for agents offering the
‘web-research’ capability, selects from the active results,
dispatches its research request, and receives results -
without knowing or caring which version of the research
agent responded or where it is currently deployed. When
the research step is complete, the same pattern applies
for the writing capability and the review capability. This ar-
chitecture means the content creation solution continues
to function when the research agent is upgraded to a new

6.4 A2A Observability

All inter-agent communications are captured in a query-
able log that feeds into three dedicated interfaces. The
A2A network topology view renders the live communi-
cation graph as a ReactFlow visualization, showing ac-
tive agents as nodes and communication flows as edges
weighted by volume. The communication history timeline
provides a chronological record of all inter-agent interac-
tions filterable by agent, capability, time range, and out-
come. The statistics dashboard aggregates key network

model, when the writing agent is scaled to three instances
to handle load, or when a new review agent with a different
implementation replaces the previous one.

The extensibility consequence is equally important. An
organization that deploys a new specialist agent - say, a
legal compliance checker - automatically makes that ca-
pability available to any existing solution that queries for it.
No existing agents require updates to discover and invoke
the new capability; they simply include it in their capabili-
ty queries and the registry surfaces the new agent. This is
how agent ecosystems grow organically without the coor-
dination overhead that hard-coded architectures impose.

health metrics: count of active agents, total communica-
tions in the selected period, overall success rate, average
latency across all interactions, and a ranked list of the most
frequently invoked capabilities. Together, these surfaces
make the agent network as observable asindividual agents,
enabling operations teams to identify bottlenecks, detect
communication failures, and monitor network health as a
first-class operational concern.

7. Safety and Governance:

Guardrails

7.1 Why Native Guardrails Matter

LLM outputs are non-deterministic. An agent that pro-
duces appropriate, compliant, accurate responses in test-
ing may produce harmful, non-compliant, or misleading

outputs in production when it encounters inputs outside
its training distribution, adversarial prompt injection at-
tempts, or edge cases that testing did not cover. Enter-
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prise deployments carry regulatory, reputational, and legal
obligations that make these failure modes consequential
rather than merely inconvenient. A customer-facing agent
that leaks PIl, a financial automation agent that produces
dangerous advice, or an internal tool that can be manipu-
lated through prompt injection all represent risks that or-
ganizations are accountable for regardless of whether the
failure was caused by a model provider’s behavior or a de-
ployment configuration error.

Post-hoc output filtering applied as a network proxy ad-
dresses this risk inadequately. Global filters cannot differ-

entiate between a customer support agent that should
never discuss competitors and a research agent that must
be able to discuss them. They cannot apply context-aware
Pl protection that understands the difference between a
medical records system and a general assistant. They can-
not provide the per-agent policy inheritance that compli-
ance frameworks require. The platform treats guardrails as
afirst-class configuration concern: each agent has its own
policy profile, and that profile is enforced at the agent exe-
cution layer - not as a proxy, not as a post-processing step,
but as an integral part of the agent’s runtime behavior.

7.2 The Guardrails Pipeline

Every agent execution passes through a three-stage pipe-
line: input validation, LLM execution, and output validation.
Input guards evaluate the incoming request before the
agent’s LLMisinvoked, blocking or modifying inputs that vi-
olate policy before any model callis made. This is critical for
prompt injection protection - stopping adversarial inputs
from ever reaching the model costs far less in latency and
reliability than detecting their effects in the output. If input
guards pass, the agent’s LLM call executes normally. Out-
put guards then evaluate the generated response before
it is returned to the caller, applying content moderation,
code safety scanning, and custom business rules. Guard
actions are graduated: block stops execution and returns

an error response, warn allows execution while logging a
violation event, and redact removes the offending content
from the response while allowing the rest to pass through.

This pipeline is enforced at the agent execution layer, not
as a network proxy or a post-processing webhook. The
practical consequence is that guardrail enforcement is
synchronous, consistent, and agent-specific - it cannot
be bypassed by routing requests differently, it applies the
correct policy for each agent without configuration dupli-
cation, and it adds minimal latency to the execution path
because it runs within the agent’s own container rather
than making external validation calls
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Enforced at agent execution layer — synchronous, agent-specific, bypass-proof

STAGE 1 STAGE 2 STAGE 3
©) Input Guards Agent (LLM) Output Guards
M
User Pll Detection Model call Content Moderation
R t _— —_> _
eques Prompt Injection validated Response generation raw Code Safety Scan
response
Token Limit Custom Rules
VIOLATION LOG
Violation Log
Agent ID - Guard type - Severity
block / warn / redact
Graduated enforcement actions
7.3 Guard Library

The platform’s guard library covers the primary categories of enterprise Al risk:

e

Vv’ Safe
Response

Guard Stage What It Catches

Email addresses, phone numbers, SSNs, credit
Pll Detection Input & Output card numbers via configurable regex
Prompt Injection Adversarial instructions designed to override
Detection Input agent behavior; configurable sensitivity
Token Limit Requests exceeding configured token budgets;
Enforcement Input prevents cost overruns
Content Violence, hate speech, explicit content;
Moderation Output configurable by category and threshold
Code Safety Dangerous code patterns in generated code;
Scanning Input configurable rule set
Custom Regex or logic validators defined through the U,
Rules Input & Output no code required
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7.4 Policy Management

For organizations that need to apply standard governance
postures across many agents, the platform provides four
built-in policy templates - basic, strict, privacy, and enter-
prise - each representing a pre-configured combination
of enabled guards and their sensitivity settings. Applying
a template to an agent is a one-click operation that con-
figures all relevant guards simultaneously, enabling gover-
nance teams to establish baseline policies without review-
ing individual guard settings for every agent in the portfolio.

Policy inheritance follows a three-level hierarchy: organiza-
tion policies set the compliance floor that applies to every
agent across the enterprise; solution policies extend or

restrict the organizational baseline for specific business
solutions; agent policies provide per-agent customization
withinthe constraints established by solution and organiza-
tion levels. This hierarchy ensures that an enterprise-wide
mandate - for example, blocking all Pll in any agent output
- is enforced automatically without requiring every agent
owner to configure it manually, while preserving the flexi-
bility to apply stricter policies where specific agents require
them. Violations are captured in real time and surfaced
through the violations dashboard, which provides breach
monitoring by agent, guard type, and time period - giving
compliance teams the visibility they need to demonstrate
policy effectiveness and investigate incidents.

8. Agent Intelligence: Knowledge,
Tools, and Enterprise Connectivity

8.1 The Capability Extension Problem

Alanguage model in isolation is a reasoning engine without
contextandwithout reach. It has no knowledge of the orga-
nization’s internal documents, no access to its operational
systems, and no ability to take action in the world beyond
generating text. For enterprise automation, this is the fun-
damental limitation that must be solved before agents can
deliver business value. An agent that cannot access pro-
prietary knowledge will hallucinate or refuse. An agent that
cannot invoke tools cannot complete multi-step tasks. An

N\ N TR
;\\\\\3\\ N

agent that cannot connect to enterprise systems operates
in a sandbox that has no relationship to the organization’s
actual workflows.

The platform addresses this limitation across three inte-
grated capability layers: Retrieval-Augmented Generation
(RAG) for grounding agents in organizational knowledge; a
native tool framework for equipping agents with execut-
able capabilities; and MCP Server integration for connect-
ing agents to the full breadth of enterprise applications and
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external services. These three layers compose - an agent
can simultaneously query a knowledge base, invoke a cal-
culation tool, and call an MCP-connected CRM - and all

8.2 Knowledge and RAG Integration

General-purpose language models have no knowledge
of an organization’s internal documents, proprietary data,
operational procedures, product specifications, or cus-
tomer records. An agent asked to answer questions about
internal policy or query organizational knowledge without
access to that knowledge will either hallucinate plausi-
ble-sounding but incorrect information or correctly report
that it does not know - neither of which is acceptable for
enterprise automation. Retrieval-Augmented Generation
addresses this gap by retrieving relevant passages from a
vector-indexed document corpus at query time, providing
the agent with factual grounding before generating a re-
sponse.

The platform implements RAG end-to-end as a first-class
capability. Document ingestion, embedding, indexing, re-
trieval, and knowledge base management are all handled
within the platform, and knowledge retrieval is exposed as
a native tool that any agent can be equipped with during
configuration. Adding organizational knowledge to an
agent’s capability set is a configuration decision, not a de-
velopment task - no embedding pipeline code to write, no
vector database to provision, no retrieval logic to imple-
ment.

three are configured through the same agent setup inter-
face without writing integration code.

The knowledge pipeline operates in two phases. During in-
gestion, documents in PDF, Word, or plain text format are
uploaded through the Ul or submitted via API, processed
into chunks, encoded into vector embeddings, and in-
dexed in pgvector - PostgreSQL’s native vector extension
- alongside their source metadata. Multiple knowledge
bases can be maintained simultaneously, each associ-
ated with specific agents, with create, update, test, and
management operations available through both the API
and the management Ul. During query-time retrieval, an
agent equipped with the knowledge retrieval tool encodes
the user’s query into a vector embedding and executes a
cosine similarity search against the relevant knowledge
base, retrieving the most semantically relevant document
chunks. These chunks are included in the agent’s context
alongside the user’s query before LLM generation, ground-
ing the response in specific, attributable source passages.
Retrieved chunks carry source attribution, enabling agents
to cite the documents their answers are drawn from - a
critical capability for compliance contexts where traceabil-
ity of information sources is required.

8.3 Native Tools and Executable Capabilities

Where knowledge retrieval grounds an agent in what the
organization knows, tools ground it in what the agent can
do. Atoolis an executable capability - a function the agent
can invoke during its reasoning loop to take action, retrieve
live data, or interact with an external system. The platform
exposes a curated library of built-in tools that agents can
be equipped with at configuration time, alongside a cus-
tom tool interface for organization-specific integrations.

Built-in tools cover the most common enterprise automa-
tion needs: web search for retrieving current external infor-
mation; structured data query for executing parameterized
lookups against connected data sources; code execution
for running agent-generated scripts in a sandboxed envi-
ronment; HTTP request for calling arbitrary external APIs;
and file operations for reading from and writing to the plat-
form’s storage layer. Each tool is declared with a typed in-

terface - parameter names, types, and descriptions - that
the agent’s LLM uses to determine when and how to invoke
it. This structured declaration is what enables the ReAct
reasoning pattern: the model reasons about which tool to
use, formats the invocation correctly, receives the result,
and incorporates it into its next reasoning step.

Custom tools extend this library to organization-specific
systems. A custom toolis defined by its name, description,
parameter schema, and endpoint - the platform handles
serialization, invocation, error handling, and result injection
into the agent’s context. Custom tools are registered once
and reused across any number of agents, making an orga-
nization’s internal API surface progressively more accessi-
ble to its agent ecosystem without duplicating integration
logic per agent.
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8.4 MCP Server Integration

The Model Context Protocol (MCP) is an open standard
for connecting language model agents to external tools
and data sources through a uniform interface. Where cus-
tom tools require defining individual endpoint integrations,
MCP servers expose entire suites of capabilities - search,
read, create, update operations across a connected appli-
cation - through a single standardized connection that the
agent runtime discovers and invokes automatically.

The platform supports MCP server connections as a first-
class agent capability. Connecting an agent to an MCP
server makes that server’s full capability set available to the
agent at runtime: an agent connected to the Salesforce
MCP server can query accounts, create opportunities,
and update contact records; an agent connected to the
GitHub MCP server can read repositories, open issues, and
review pull requests; an agent connected to the internal
data warehouse MCP server can execute analytical que-

Knowledge Bases

Product Documentation
Internal Policy Library
Customer Records
Technical Runbooks

semantic
retrieval

pgvector - cosine similarity -
source attribution

- AGENT EFFECTIVE CAPABILITY SURFACE N\

ries and retrieve results. The agent’s LLM selects among
MCP-exposed capabilities using the same reasoning pro-
cess it applies to native tools - the protocol normalization
is handled by the platform’s MCP client layer, not by the
agent’s implementation.

MCP connectivity closes the gap between agent intelli-
gence and enterprise operational systems without requir-
ing custom integration engineering for each application.
An organization that maintains MCP servers for its core
business systems - its CRM, its ticketing platform, its data
infrastructure, its communication tools - makes all of those
systems immediately available to any agent in the platform
through configuration rather than code. As the MCP eco-
system grows and more SaaS vendors publish official MCP
servers, agents gain access to new enterprise capabilities
without any platform update required.

Native Tools

Q Web Search
& HTTP Request

function call / result

Agent

LLM - Tools * Context

Code Execution
/& File Operation

ReAct loop - typed parameters -
sandboxed execution

X

1 Salesforce CRM
GitHub

MCP protocol

-k

Data Warehouse
®), Slack / Teams

Standardized protocol - auto-discovered
capabilities - no custom integration

J/

An agent’s effective capability surface is defined by its combined access to origanizational
knowledge, executable tools, and connected enterprise systems.

The combination of RAG knowledge bases, native tools,
and MCP server connections defines an agent’s effective
capability surface - the complete set of information it can
access and actions it can take in service of its objective.
Configuring this surface thoughtfully is the core design de-

cision in building an enterprise agent; the platform makes
all three layers composable, auditable, and manageable
through a unified interface.
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9. Observability and LLM

Intelligence

9.1 The Production Visibility Problem

Operating Al agents in production without observability
is not a risk posture - it is an operational blindness. With-
out per-call cost attribution, teams cannot identify which
agents are driving LLM spend or make informed model se-
lection decisions. Without latency profiling across the P50,
P95, and P99 distribution, they cannot identify the tail
latency that determines user experience quality at scale.
Without failure tracking, they cannot diagnose production

9.2 Integrated Observability

The platform generates Langfuse traces for every LLM calll
automatically - no agent-side instrumentation, no SDK in-
tegration, no configuration required from the agent author.
The trace capture is implemented at the platform’s LLM
client abstraction layer, which is used by all templates and
services, ensuring complete coverage regardless of which
framework an agent uses. Each trace captures the model
and provider, the prompt version, input and output token
counts, latency in milliseconds, cost in dollars, agent ID,
session ID, user ID, and success or error status. This data
is immediately queryable through Langfuse’s interface and
surfaced through the platform’s observability dashboards
without requiring separate data pipeline work.

Platform-wide dashboards provide aggregate views across
all agents: total LLM call volume, total cost, average laten-
cy, and success rate, with trend charts showing how each
metric evolves over time. Per-agent dashboards drill down
to individual agent performance, enabling direct compari-
son of cost and latency between agents running different
models. A dedicated A2A flow latency dashboard tracks

errors beyond reading unstructured logs. Without behav-
ioral trend monitoring, they cannot detect the output drift
that accumulates as models are updated by providers. And
without audit trails, they cannot respond to compliance
investigations with evidence rather than assertions. LLM
observability is not a nice-to-have dashboard - it is the op-
erational infrastructure that makes production Al systems
governable.

end-to-end execution time across multi-agent chains,
surfacing where coordination overhead concentrates and
which agent-to-agent hops introduce the most latency.
Cost attribution by agent and by model enables informed
decisions about model selection that would be invisible
without this data - for example, identifying that 80% of LLM
spend is concentrated in three agents and that switching
those agents to a more cost-efficient model would reduce
overall platform cost by over half without affecting the use
cases of the remaining agents.

Prompt versioning and comparison allow engineering
teams to track which prompt version is active for each
agent, compare behavioral differences between versions,
and roll back to a previous version if a prompt update de-
grades output quality. Session tracking for conversational
agents provides a continuous view of multi-turn conversa-
tion quality and cost across the lifetime of user sessions,
enabling the detection of conversation patterns that pro-
duce excessive token consumption or degraded response
quality.
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Observability Dashboard

LLM traces, cost attribution, and agent performance across all deployments

TOTAL LLM CALLS TOTAL COST AVG LATENCY
48,291 $1,243 1.4s
—_ A
P R 111 11 [
Cost by Agent Token Usage by Model
support Agent | <22 o
Research Agent N -+ *°¢
. 300K
Content Writer _ $17%
200K
Data Analyst - $10%
100K
Vision Processor - $7%
0
$0 $100 $200 $300 $400 Mon Tue Wed

GPT-40 accounts for 71% of total spend

Recent Traces
Click any trace to view full span detail in Langfuse

Al Successful Failed Blocked

guardrail_validation_output (4

1lm_call Agent: Research Agent - Model: gpt-40

@ claude-3-5-sonnet @ gpt-40 @ gemini-1.5-pro

Agent: Support Agent - Model: claude-3-5-sonnet - Guards: pii_detection, content_moderation

Tokens: 2,841in / 634 out

Last7Days v = AllAgents v  C

SUCCESS RATE BLOCKED BY GUARDRAILS ACTIVE AGENTS
0,
99.2% © 37 24
Latency Distribution
pso [ o:8s
A2A Flow Latency
Thu Fri Sat Sun Avg hop latency: 84ms
Max chain latency: 340ms

142ms Today 12:05PM  SUCCESS

Cost: $0.042 1,847ms Today 12:04 PM  SUCCESS

guardrail_validation_input Agent: Support Agent - Guards: prompt_injection, pii_detection

1lm_call Agent: Content Writer - Model: gemini-1.5-pro

10. Deployment and
Infrastructure

10.1 From Configuration to Running Service

Tokens: 1,204 in / 891 out - Cost: $0.009

38ms Today 12:02 PM (BLOCKED )

923ms Today 12:00 PM  SUCCESS

One-click deployment initiates the complete pipeline re-
quired to take an agent from configured specification to
a running, networked service. The platform generates the
agent’s implementation code from its template and con-
figuration parameters, builds a Docker image using BuildKit
(local) or Kaniko (Kubernetes), starts the container, waits
for the agent’s health check endpoint to confirm readiness,
and registers the deployment URL in the agent’s record and
the A2A registry. The entire process completes in 2—3 min-
utes for Kubernetes deployments. No Docker expertise is
required from the agent author - the deployment pipeline
is entirely abstracted behind the single Ul action.

O©SAGE IT, All Rights Reserved.

Agent updates follow the same pipeline: when an agent’s
configuration is changed, re-deploying applies the change
by rebuilding the image and replacing the running contain-
er, with health verification before traffic is routed to the
new instance. The platform maintains deployment rollback
capability, allowing a previous known-good configuration
to be restored if an update produces unexpected behav-
ior. The agent lifecycle - Create, Deploy, Active, Monitor,
Update, Stop, Archive/Delete - is managed through the
platform Ul, providing complete lifecycle visibility without
requiring direct access to container infrastructure.
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10.2 Deployment Options

Attribute Local Docker Kubernetes (EKS)
Build Tool BuildKit Kaniko
Container Registry Local Docker daemon Amazon ECR

Orchestration Docker network

Kubernetes Deployment + Service

Port Management

Auto-assigned from 9001+

ClusterlP DNS + optional Ingress

Deployment Time 30-60 seconds

2-3 minutes

Target Environment

Development / local testing

Production / enterprise scale

10.3 Agent Portability

Every agent deployed through the platform can be export-
ed as a self-contained ZIP archive containing the complete
agent implementation (agent.py), a pinned dependen-
cy manifest (requirements.txt), the agent’s configuration
(agent_config.json), and a README with execution in-
structions. This archive runs on any Python environment
with the appropriate dependencies installed, without any
dependency on the platform’s runtime, network, or ser-
vices. This portability design serves several critical enter-

prise requirements: air-gapped deployments where the
production environment cannot reach the platform’s infra-
structure; compliance-restricted environments where all
code must be reviewed and approved before deployment
into regulated systems; developer-local testing that vali-
dates agent behavior before submitting it to the platform’s
deployment pipeline; and integration into existing CI/CD
pipelines that manage their own container build and de-
ployment processes.

11. Multi-Provider LLM

Management

Centralizing LLM configuration is a security and gover-
nance requirement that most point solutions fail to satisfy.
The platform stores all LLM APl keys in the PostgreSQL da-
tabase, encrypted at rest, rather than in environment vari-
ables, source code, or agent-specific configuration files
- eliminating the credential sprawl that makes key rotation
an organization-wide incident and reducing the attack sur-
face for credential exposure. Model selection and default
provider designation are managed through the Ul settings

page, providing a single point of control for the organiza-
tion’s LLM spend allocation. Per-agent model overrides al-
low individual agents to use different providers and models
from the organizational default, supporting the common
pattern where a high-volume, latency-sensitive agent
uses a fast, cost-efficient model while a complex reason-
ing agent uses a more capable frontier model.

The platform’s unified LLM client abstraction normalizes
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the interface differences between supported providers,
making all templates provider-agnostic. An agent built on
the LangChain Basic template can run on OpenAl’'s GPT-40
or Anthropic’s Claude 3.5 Sonnet without any code chang-
es - the model selection is a configuration parameter, not
a code decision. Model switching takes effect without
redeployment, enabling model comparisons and cost op-

timizations on running production agents. Ollama support
enables fully private, sovereign LLM deployment: organiza-
tions running Llama 3.2, Mistral, or custom fine-tuned local
models through Ollama can connect those models to the
platform without sending any data to external API provid-
ers, satisfying data residency and privacy requirements
that make cloud-hosted LLM providers infeasible.

Provider Models Key Capability

OpenAl GPT-40, GPT-3.5 Turbo Broad tool use, vision, high throughput

Anthropic Claude 3.5 Sonnet, Claude 3 Opus Long context, instruction following, safety

Google Gemini 1.5 Pro, Gemini Flash Multimodal, large context window, speed
Fully private / sovereign deployment, no

Ollama Llama 3.2, Mistral, custom local models external API calls

12. Enterprise Readiness

12.1 Security Architecture

Authentication is enforced by JWT validation on every API
route across all platform services. The Backend-for-Fron-
tend pattern ensures that no frontend client communi-
cates directly with internal services - all requests are rout-
ed through the BFF layer, which validates the JWT and
enforces routing policy before any internal service receives
a request. This architecture eliminates the attack surface
where compromised frontend code or intercepted tokens
could be used to access internal services directly. Central-
ized credential management - storing LLM API keys, data-
base credentials, and integration tokens in the database
rather than distributed across environment configurations

12.2 Access Control and Identity

Role-based access controlis enforced at team level across
all platform resources: agents, solutions, templates, set-
tings, and knowledge bases. Team membership deter-
mines what an authenticated user can view, create, modify,
and delete - ensuring that production agents and sensitive

- provides a single security boundary for credential man-
agement and rotation.

Agent containers deployed through the platform are con-
nected to a dedicated agentic-platform-network Docker
network (local) or a Kubernetes namespace with appropri-
ate network policies (EKS), isolating agent-to-agent and
agent-to-platform communication from general network
traffic. Health checks on all deployed agents and platform
services provide continuous availability monitoring and en-
able automated restart on failure.

configurations are accessible only to authorized personnel.
Enterprise identity provider integration via SAML and OIDC
allows organizations to connect the platform to their exist-
ing directory services, extending their established access
governance to Al agent resources without creating a sep-
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arate identity silo. Role-differentiated Ul views ensure that
developers see the technical configuration surfaces they
need while business users and product managers see the

12.3 Multi-Tenancy

The platform supports isolated environments for business
units, teams, or external customers, with tenant-scoped
agent registries, solution libraries, and knowledge bas-
es providing logical separation on shared infrastructure.
A business unit’s agents are not visible to other business
units’ registries; a customer tenant’s knowledge bases

12.4 Auditability and Compliance

The platform maintains four overlapping audit layers that
together provide comprehensive accountability for every
action an agent takes. Execution history records every
agent execution with its input, output, model, cost, laten-
cy, and outcome - providing a complete operational record
that supports both performance analysis and compliance
investigation. A2A communication logs capture every in-
ter-agent interaction with full request and response pay-
loads, enabling reconstruction of any multi-agent work-
flow’s decision chain. Guardrail violation records document
every detected policy violation with its guard type, agent,
input, output, and enforcement action, creating the com-
pliance evidence trail that regulated industries require to
demonstrate that controls are functioning as designed.

12.5 Operational Resilience

Health checks onall deployed agents and platform services
provide the baseline for automated operational response
- failed health checks trigger container restarts before
downstream consumers detect service degradation. De-
ployment rollback support allows operators to revert any
agent to a previous deployment version within the platform
Ul, eliminating the need for manual container orchestration

operational views appropriate to their function, reducing
cognitive overhead and configuration error risk.

contain only that customer’s documents. This logical iso-
lation satisfies the data separation requirements of regu-
lated industries and enterprise data governance policies
without requiring separate platform instances per tenant,
keeping infrastructure costs proportional to actual usage
rather than number of tenants.

Langfuse LLM traces provide the underlying model-lev-
el record - every prompt, every completion, every token
count - for workloads where contractual or regulatory obli-
gations require proof that specific content was or was not
generated by a specific model call.

These four layers in combination enable the compliance
reporting, incident investigation, and behavioral account-
ability capabilities that enterprise legal, compliance, and
security teams require as a precondition for Al deployment
in production. Audit records are retained in the platform’s
storage layer and can be exported to organizational SIEM
systems or compliance platforms through the API.

during incident response. Rate limiting and quota manage-
ment at both the agent and team level prevent runaway
agents or excessive usage from affecting the availability or
cost profile of other agents sharing the platform’s resourc-
es. These capabilities collectively ensure that the platform
meets the availability and predictability standards that en-
terprise production environments require.
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13. Use Cases

The following use cases represent deployment patterns where the platform’s capabilities combine to produce material
business outcomes. Eachis described in terms of the specific agents, templates, and workflow patterns involved, ground-
ing the business impact in the platform mechanics that deliver it.

—

USE CASE 01

Customer Support Automation

Resolve, escalate, and log customer
inquiries without human intervention

Agents: | Coordinator ' KB Search
Ticket Creation  Escalation Router

Pattern: Conditional routing - RAG-grounded -
PIl guardrails enforced

_
USE CASE 04
Document Intelligence

Ingest, extract, classify, and route any
document type at scale

Agents: | Intake ' Vision /OCR ' Classifier
Type-Specific Processor

Pattern: Hierarchical routing - Multi-modal -
HIPAA guardrails

—

USE CASE 02

Content Creation Pipeline

Research, draft, review, and approve
content end-to-end

Agents: | Researcher « Writer  Reviewer

Pattern: Sequential crew - Revision loop -
Quality threshold gate

—

USE CASE 05

Research & Knowledge Synthesis

Connect external research to proprietary
organizational knowledge

Agents: | Research Agent | Cross-Reference Agent
Synthesis Agent

Pattern: Multi-source RAG - Contradiction
flagging - Due diligence ready

—
USE CASE 03
Data Analysis & Reporting

Natural language prompt to formatted
analytical report

Agents: | Query Agent | Analysis Agent
Visualization Agent | Report Generator

Pattern: Sequential pipeline - Connected data
sources - Structured output

—
USE CASE 06
DevOps Intelligence

Alert to root cause to remediation —
automated incident response

Agents: | Alert Ingestion | Root Cause Analysis
Remediation = Postmortem

Pattern: Event-triggered - Human approval gate
- MTTR reduction

Six production deployment patterns — each combining agents, templates, and workflow orchestration to deliver measurable business outcomes.

13.1 Customer Support Automation

A Coordinator agent built on the LangChain Basic template
receives incoming customer inquiries and determines the
appropriate handling path. Product questions are routed
to a Knowledge Base Search agent equipped with the or-
ganization’s product documentation RAG knowledge base,
which retrieves relevant context and generates accurate,
attributable answers. When a question cannot be resolved
from the knowledge base, a Ticket Creation agent interfac-

13.2 Content Creation Pipeline

A CrewAl Multi-Agent solution orchestrates a Researcher,
Writer, and Reviewer crew in a sequential workflow. The
Researcher agent receives the content brief and executes

es with the CRM to open a support record with full conver-
sation context. A separate Escalation Routing agent uses
conditional logic - evaluating whether the inquiry involves
billing, accounts, or compliance keywords - to activate a
Human Escalation agent that notifies the appropriate spe-
cialist team. Guardrails on all agents enforce Pll redaction
in logged outputs and prompt injection protection against
adversarial user inputs.

web searches and internal knowledge base queries to
gather supporting information. The Writer agent receives
the research output and produces a structured draft fol-
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lowing configured style guidelines embedded in its system
prompt. The Reviewer agent evaluates the draft against a
quality rubric - checking for factual accuracy, complete-
ness, and compliance with editorial policy - and returns
either an approved draft or a revision request that re-trig-

13.3 Data Analysis and Reporting

A sequential solution chains a Query Agent, Analysis
Agent, Visualization Agent, and Report Generation Agent
in a data-to-insight pipeline. The Query Agent translates
natural language questions into structured data queries
against connected data sources. The Analysis Agent re-
ceives the query results and applies statistical analysis,
identifying trends, anomalies, and key findings. The Visu-

13.4 Document Intelligence

A document processing solution combines a Document In-
take agent, a Vision Agent for OCR and content extraction,
a Classification Agent, and type-specific Processing
Agents in a hierarchical workflow. Incoming documents -
invoices, contracts, medical records, forms - are ingested
by the Intake agent and passed to the Vision Agent, which
applies OCR to extract structured text and field values

gers the Writer. The complete pipeline runs without human
intervention for the majority of content types, with human
review required only when the Reviewer’s quality score falls
below a configured threshold.

alization Agent generates chart specifications from the
analysis output. The Report Generation Agent combines alll
outputs into a formatted report with narrative, charts, and
datatables. The complete pipeline executes inresponse to
anaturallanguage prompt and delivers a structured report,
replacing what previously required a data analyst’s manual
effort over hours or days.

from document images and scanned PDFs. The Classifi-
cation Agent determines the document type and routes it
to the appropriate processing agent: an Invoice Processing
agent that extracts line items and totals, a Contract Agent
that extracts key terms and dates, or a Medical Records
Agent that extracts clinical data with HIPAA-compliant PII
handling enforced by guardrails.

13.5 Research and Knowledge Synthesis

A research synthesis solution deploys a multi-source Re-
search Agent equipped with both web search tools and
multiple internal RAG knowledge bases covering the orga-
nization’s proprietary research corpus, policy documents,
and technical specifications. A Cross-Reference Agent
validates findings across sources, flagging contradictions
and confidence levels. A Synthesis Agent produces struc-

13.5 DevOps Intelligence

An alert-driven solution triggers on operational incidents,
activating an Alert Ingestion agent that parses the alert
payload and enriches it with service topology context.
A Root Cause Analysis Agent queries logs, metrics, and
deployment history to identify the probable failure origin.
A Remediation Agent generates and optionally executes
remediation actions - restarting services, rolling back de-
ployments, adjusting configuration - based on the identi-

tured research briefs that combine external information
with organizational context. This pattern is particularly
effective for due diligence workflows, competitive intelli-
gence, and policy analysis tasks where the most valuable
insight comes from connecting external information to
internal organizational knowledge that general-purpose
models cannot access.

fied root cause and a configured approval workflow that
requires human authorization for destructive actions. A
Postmortem Agent generates a structured incident report
upon resolution, documenting timeline, root cause, actions
taken, and prevention recommendations. The entire pipe-
line reduces mean time to resolution for common failure
patterns from hours to minutes.
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14. Platform Differentiation

Organizations evaluating Al agent infrastructure face a choice between assembling point solutions for each problem - a
framework here, an observability tool there, a custom guardrail implementation somewhere else - and adopting a platform
that addresses the full problem space as a coherent system. The following comparisonillustrates what that choice means

in practice.
Dimension Build-Your-Own Agentic Platform
Framework code, manual config, Natural language objective - deployment-
Agent Creation specialist expertise ready agent in minutes
Multi-Agent Custom orchestration code per Visual builder, declarative workflow

Composition

workflow

definitions, one-click deploy

Inter-Agent
Communication

Hard-coded endpoints, brittle
dependencies

Capability-based A2A registry, location-
transparent routing

Safety & Guardrails

Custom filtering per deployment,
inconsistent coverage

Per-agent policy profiles, hierarchical
inheritance, built-in guard library

LLM Observability

Custom logging, third-party integration,
manual dashboards

Automatic Langfuse tracing, cost attribution,
built-in dashboards

Deployment

Docker/K8s expertise required per
agent

One-click deploy in 2-3min

LLM Provider
Management

APl keys in env vars / source code,
provider-specific code

Centralized DB storage, unified client, model
switch without redeploy

Enterprise Security

Per-service JWT, custom RBAC, manual
audit trails

BFF-enforced auth, team RBAC, SSO, four-
layer audit

Agent Portability

Tied to deployment infrastructure

Standalone ZIP export, runs without platform
dependency

Individual tools can address specific problems in isolation.
Ateam that is committed to LangChain can build agents; a
team that integrates Langfuse can trace LLM calls; a team
that implements RBAC can restrict access. What these
point solutions cannot provideis the integration that makes
the whole greater than the sum of its parts. Guardrails that
are not part of the deployment pipeline get skipped. Ob-
servability that requires agent-side instrumentation gets
omitted when development timelines are tight. A2A com-
munication that must be hand-coded for each agent pair
never gets implemented for the long tail of agent interac-
tions. The integration tax - the engineering time, mainte-
nance burden, and reliability risk that accumulates from
connecting independent tools - is the hidden cost that
makes point-solution approaches far more expensive in

practice than their individual licensing costs suggest.

The Agentic Platform eliminates this integration tax by pro-
viding creation, composition, governance, and observabil-
ity as a unified system where each component is designed
to work with every other. Guardrails apply automatically
when agents are deployed. Observability captures every
execution without instrumentation. A2A communication is
available the moment an agent is registered. The result is
that every capability the platform provides is actually used
by every agent the platform manages - not selectively ap-
plied by teams with the time to integrate it, but enforced by
the architecture regardless of how an agent was created or
who deployed it.
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15. Conclusion: The Agentic

Enterprise

Alis completing its transition from a technology evaluated
in proof-of-concept projects to an operational infrastruc-
ture that forward-looking organizations are building into
their core business processes. The organizations that are
making this transition successfully share a common char-
acteristic: they are not waiting for better models. Frontier
model capability is no longer the constraint on what Al can
accomplish. The constraint is the infrastructure required to
harness that capability safely, efficiently, and at scale - to
move from a collection of individual experiments to a coor-
dinated, governed, observable system of agents that han-
dles real business workloads reliably.

The bottleneck that holds most organizations in the ex-
perimentation phase is not model capability but platform

RBAC =SSO  Multi-Tenancy | Guardrails = Policy Inheritance = Audit Trails = Compliance

AGENT NETWORKS

MULTI-AGENT SOLUTIONS

INDIVIDUAL AGENTS

AGENT TEMPLATES

Increasing organizational capability >

A2A Registry | Capability Discovery | Location-Transparent Routing || Communication Audit
Sequential Pipelines {| Hierarchical Crews §| Conditional Workflows | Visual Builder

Configured - Deployed - Monitored - Portable
Intent-based creation - One-click deployment - Full LLM observability:

LangChain jf Basic CrewAl i Multi-Agent ADK J Basic Speech Agent

capability. Building a production agent requires framework
expertise. Deploying it requires DevOps knowledge. Con-
necting it to other agents requires custom communication
infrastructure. Governing its behavior requires safety engi-
neering. Monitoring its performance requires observability
integration. Each of these requirements is individually sur-
mountable; together, they represent a barrier that limits Al
deployment to the teams with the most complete techni-
cal capability sets, while the majority of the organization’s
valuable automation use cases wait in a backlog that never
shrinks. The organizations positioning themselves ahead
of this barrier are those investing in the infrastructure that
removes it.

Control plane layer

Coordination layer

Orchestration layer

Execution layer

Framework
abstraction layer

LLM PROVIDERS OpenAl - GPT-40 [ Anthropic - Claude | Google - Gemini i Oliama - Local Models Model capability layer

The Agentic Platform Composability Stack

Each layer abstracts the complexity below it - from raw model capability to governed, observable enterprise automation.

Al agents are the new microservices, and Archestra is the
control plane they require. From natural language intent
to production deployment, with safety and observability
built in at every step, the platform converts the complex,
multi-disciplinary challenge of enterprise agent deploy-
ment into a managed capability that scales with the organi-
zation’s ambition rather than with the size of its ML platform

OSAGE IT, All Rights Reserved.

team. The enterprise that builds on this foundation today is
not merely deploying agents - it is building the systemat-
ic capability to deploy any agent, governed consistently,
at any scale, in any environment, as a normal operational
function rather than an exceptional engineering effort.
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