
Executive Summary 
The era of single-purpose chatbots is giving way to multi-agent enterprise systems. 
Modern businesses need an Agent Operating System (Agent OS) – a unified platform that 
orchestrates AI agents, tools, and workflows at scale while enforcing governance and 
security【9†L708-L716】【11†L143-L150】. An Agent OS goes beyond a single “agent 
harness” or framework. It provides a centralized command center for identity and access, 
tool management, memory, observability, and multi-agent coordination, much like an 
operating system for AI agents【4†L32-L40】【9†L708-L716】. Leading vendors (PwC, 
Google, AWS, Microsoft) now offer such platforms, emphasizing features like agent 
identity, RBAC, audit logs, and drag‑&‑drop workflows【2†L808-L812】【40†L132-L139】. 

This whitepaper defines the key concepts (Agent Harness, Agent Runtime, Agent OS), 
surveys enterprise-ready architecture and modules, and presents design patterns (multi-
tenancy, isolation, scaling) with examples. It covers critical aspects like security (SSO, 
encryption, audit), operations (CI/CD, monitoring), and business value (ROI, 
differentiation). We compare offerings (Table 1) and outline a roadmap of recommended 
modules. The goal is to position AstraBricks as an enterprise-grade Agent OS vendor that 
delivers a reusable, secure AI platform – shifting clients from isolated pilots to 
orchestrated AI ecosystems. 

Definitions: Agent Harness, Runtime, and OS 
• Agent Harness: The application-layer scaffolding that turns a base LLM into a 

working agent【4†L32-L40】. It implements the “planning-execution loop” and 
handles prompt assembly, context, tool dispatch, retries, error handling, sub-agent 
coordination, etc.【4†L62-L71】【4†L78-L86】. In short, the harness defines how 
an agent thinks and acts by concatenating prompts, invoking tools, tracking state, 
and implementing fallback logic. It lives in application code and houses the product 
logic, prompt engineering, and agent-specific workflows【4†L62-L71】【4†L96-
L98】. 

• Agent Runtime (Execution Environment): The infrastructure layer that runs agents 
under controlled conditions【4†L32-L40】【4†L109-L118】. The runtime provides 
sandboxing, process isolation, resource limits, network controls, credential 
brokering, durable state, and scaling orchestration【4†L109-L118】【4†L129-
L134】. It ensures each agent session (and tool call) executes in an isolated 
container or microVM so that failures and side-effects do not leak across 
agents【4†L109-L118】. It also enforces CPU/memory/TTL budgets, proxies 
network calls through allowlists, injects credentials at runtime, and persists long-
running workflows【4†L109-L118】【4†L123-L131】. In sum, the runtime is like 



“Lambda for agents”【4†L102-L105】 – it carries out the harness’s commands 
under strict governance. 

• Agent Operating System (Agent OS): The higher-level platform that orchestrates 
and governs an ecosystem of agents. An Agent OS typically incorporates multiple 
harnesses/runtimes plus shared services like an agent registry, event bus, multi-
agent workflows, human-in-the-loop controls, and enterprise governance. It is the 
“central nervous system” and “switchboard” for AI agents across an 
organization【9†L708-L716】【11†L143-L150】. Unlike a single harness or 
framework (e.g. LangChain, AutoGen, Semantic Kernel), an Agent OS is multi-tenant 
and multi-agent by design. It includes all harness and runtime features and adds 
cross-agent capabilities: agent discovery, delegation, coordination, and an agent 
“marketplace” for reusable skills. As Cognizant observes, with enough agents in 
production the new paradigm is networked, autonomous systems, not isolated 
copilots【11†L143-L150】. An Agent OS provides the scaffolding to manage this 
complexity – enabling agents to interact with each other, with data, and with human 
teams under unified governance【11†L143-L150】【9†L708-L716】. 

Relationship: Architecturally, the Harness defines agent behavior (prompts, planning, 
tools) while the Runtime executes it safely. The Agent OS encloses both: it hosts multiple 
runtimes/harnesses, manages agents’ lifecycles, and provides shared identity, policy, and 
orchestration services. One can view it as: 

 
 

Architecture & Key Modules 
A production-ready Agent OS comprises several layered modules. In designing 
AstraBricks, each module should be reusable across clients. Below we outline the core 
components: 

• Identity & Access Control: A rigorous identity system is foundational. Each agent, 
user, and service in the Agent OS must have a verifiable identity and associated 
permissions. Industry platforms use standards like SPIFFE/SPIRE or cloud IAM. For 
example, Google’s Gemini Agent Platform gives each agent a SPIFFE-based 
cryptographic identity, enabling it to authenticate to services under controlled 
scopes【14†L16-L24】. AWS AgentCore offers a centralized agent identity directory 



(akin to Cognito User Pools) that assigns each agent a unique ARN and supports 
hierarchical group policies【17†L32-L41】【17†L46-L55】. The system should 
integrate with enterprise SSO (Azure AD, Okta, Google Workspace, etc.) for user 
and developer logins. The access control layer enforces RBAC: e.g. AstraBricks may 
implement a three-tier role model (Admin/Superuser/User) as PwC does【2†L808-
L812】. Agents themselves typically perform actions on behalf of a user or process 
– the Agent OS must distinguish agent actions vs user actions and log both. Key 
features: agent directory, user/role/tenant management, credential vault, and 
enforcement of least privilege. 

• Tool Registry and Management: Agents need a catalog of “tools” (APIs, ML 
models, databases, scripts) they can call. Rather than hard-coding tool clients into 
agents, the Agent OS should offer a Tool Registry: a metadata catalog of available 
actions and resources. Google’s Agent Registry serves this role: it securely stores 
and indexes agents, MCP servers, and tool endpoints, preventing fragmented 
implementations【39†L436-L444】. AstraBricks should likewise maintain a central 
registry of connectors (e.g. SAP API client, ServiceNow ticketing tool, web-scraper) 
tagged by categories. Agents then query the registry (by keyword or policy) to 
discover tools. The registry also enables dynamic updates: adding a new CRM or 
analytics API for a particular client simply involves registering it, not recoding each 
agent. This layer should handle authentication brokering (delegating user 
credentials to tools), cost estimates (for metering), and tool sandboxing as needed. 

• Knowledge / Data Layer: Almost every enterprise agent relies on internal 
documents, databases, and past conversations. Build a Knowledge Layer that 
abstracts data sources and retrieval. For example, implement shared RAG 
(retrieval-augmented generation) pipelines: have ingest connectors for email, PDFs, 
wiki, etc., and store embeddings in a vector store (Postgres+pgvector, OpenSearch, 
Weaviate, etc.). Agents request context via a uniform API like 
knowledge.search(query, tenant_id). Under the hood this can fuse results from 
CRM records, policy docs, and external web search. Providing this as a service lets 
multiple agents reuse the same corpora (enterprise memory) and apply common 
quality filters. Some platforms call this a “Knowledge Bank” or “Memory Bank”. 
Google’s platform even includes a Memory Bank for long-term context【40†L132-
L139】. AstraBricks should support multi-layer memory: (1) session/chat memory 
(short-term), (2) user/case memory (persistent per user), and (3) organizational 
knowledge (global corpora). 

• Agent Runtime: At this layer AstraBricks hosts the agent processes. Agents can be 
built with frameworks (e.g. LangChain, LangGraph, Microsoft Agent Framework) but 
must run under a managed runtime. The runtime must enforce sandboxing (using 
containers or microVMs), apply time/CPU/LLM-token limits, and catch failures. It 
should include the ability to execute arbitrary safe code (e.g. Python interpreter with 
limits) or web browser automation (Headless Chrome) if needed. It handles queuing 



and concurrency: incoming prompts spawn agent runs that execute 
asynchronously. The runtime implements the agent’s “perception-action loop” by 
relaying user input to the harness, receiving the model’s planned actions, then 
executing them (tools, sub-agents) in order. To ensure predictability, the runtime 
should support replay/debugging (recording each step) and quick kill-switch 
(timeout or manual stop). 

• Human Approval Workflows: For any impactful actions (financial transactions, 
data deletions, policy changes), the platform must insert human-in-the-loop 
checkpoints. AstraBricks should allow agents to pause and request approval via 
email/Slack/Teams/etc. before executing sensitive steps. This is a key safeguard. 
For example, Salesforce’s multi-agent system required explicit user confirmation 
for any destructive write action (“Are you sure you want to delete X?”)【28†L121-
L124】. The platform needs a “Human Task” node in workflows, with hooks to send 
tasks to an approval queue, track who approved, and then resume the agent 
execution. This increases trust and auditability. Administrators can classify 
tools/actions by risk level so that only high-risk operations require manual okays. 

• Observability & Monitoring: Comprehensive logging and metrics are essential. 
Observability should be built-in, not an afterthought【26†L52-L61】. The Agent OS 
should emit structured traces of every agent session: user query → each internal 
reasoning step → tool call → output. AWS’s Bedrock Observability captures token 
usage, tool selection, reasoning paths, and latency for every agent 
workflow【26†L114-L121】, and pushes these to dashboards. Similarly, 
AstraBricks should integrate with an APM (e.g. OpenTelemetry/Jaeger, Splunk) to 
trace multi-step agent flows end-to-end. Key metrics include success rates, tool 
failure counts, latency, LLM cost/token usage per agent, escalation frequency, etc. 
Provide per-tenant cost dashboards and alerts on anomalies. Visualize agent 
dependencies and conversation flows (Google’s observability includes “agent 
relationships” view【39†L436-L444】). These tools help debug hallucinations and 
optimise workflows. 

• Memory Services: Beyond ephemeral context, long-term memory services store 
user preferences, enterprise history, and agent state. This can be a database 
(SQL/NoSQL) or a stateful session store (Redis, etc.). For example, Salesforce’s 
BYOP used Redis-backed session management to persist each agent’s state 
machine across requests【28†L107-L114】. AstraBricks should offer APIs like 
saveMemory(user_id, key, value) and queryMemory(user_id, query). It must 
also handle versioning of memories (e.g. policy changes over time) and GDPR-style 
data deletion. Integrate with the knowledge layer to evolve memory embeddings 
(new documents). A memory service enables continuity (e.g. multi-turn follow-ups) 
and personalization across sessions. 



• Governance & Security: The platform must enforce enterprise controls at every 
layer. This includes: 

• Policy Engine: Applying governance policies (data usage, content filtering) to each 
agent action. For instance, Google’s Agent Platform lets you configure semantic 
governance policies (e.g. block certain data in prompts) and AWS uses KMS/VPC 
controls to restrict where agents can go【17†L64-L70】【40†L136-L139】. 

• Audit Logging: Immutable logs of “who did what when”. Every agent action (tool 
call, data access) should be logged with actor identity, timestamp, input/output, 
and reasoning justification if applicable【2†L824-L830】. Many vendors highlight 
auditability: AWS AgentCore logs all credential requests and usage【17†L128-
L136】, while PwC emphasizes centralized session tracking and execution 
history【2†L824-L830】. AstraBricks should export logs to SIEM systems and allow 
querying (per agent, per user, per tool). 

• Content Filtering / “Model Armor”: Detect and block unsafe LLM outputs. This can 
use vendor APIs (e.g. Google’s Content Safety / Anthropic’s guardrails) or custom 
classifiers. Integrating filters (like the new “Model Armor” in Google’s Gateway) 
ensures compliance with regulations【14†L66-L74】. 

• Encryption: All sensitive data (credentials, logs, documents) must be encrypted at 
rest/in transit. Use client-managed keys (AWS KMS, Azure Key Vault). Agent 
credentials are typically provided via a secure vault (AWS’s AgentCore Identity uses 
KMS to encrypt tokens)【17†L64-L70】. 

• Network Controls: Restrict outbound requests to only approved endpoints. The 
runtime should route calls through a “gateway” proxy that enforces allowlists/IP 
filters. Google’s Agent Gateway and AWS Strands similarly offer network egress 
controls per agent【14†L98-L106】【17†L64-L70】. 

• Multi-Tenancy: AstraBricks must support multiple clients (tenants) on one 
deployment. All resources (tools, knowledge, logs) should be logically isolated per 
tenant. Salesforce built a BYOP platform that hosted 100+ teams on shared 
infrastructure with strict isolation【28†L88-L91】. Achieve this via tenant IDs on all 
data, per-tenant databases/indices, and Kubernetes namespaces or cloud projects 
per client. Authentication flows must ensure a user/agent only accesses its own 
tenant. Billing and cost tracking should likewise break down by tenant/agent. Plan 
for network isolation (VPCs, subnets) if needed by clients. 

• Agent Registry & Discovery: A central Agent Registry (catalog) lets teams discover 
and connect agents/MCP servers. Google’s Agent Registry “provides a unified 
catalog to securely store, discover, and manage… AI agents” along with their 
associated tools and endpoints【39†L436-L444】. AstraBricks should maintain a 
similar inventory: registering each deployed agent (name, version, owner, 
description), its tool usage, and metadata. This supports governance (know what 
agents exist), re-use (easy to copy existing agents to new teams), and agent-to-



agent delegation. The registry can also surface an “Agent Marketplace” – a library of 
pre-built agents or skills (for HR, IT, sales, etc.) that clients can plug in. 

• Event Bus / Agent-to-Agent Communication: For advanced workflows, agents 
may publish events or invoke each other. Implement an event bus (e.g. Kafka or 
cloud pub/sub) or direct messaging so agents can coordinate asynchronously. For 
instance, one agent could detect a need (“employee onboarded”) and publish an 
event that triggers another agent (“provision accounts”). The platform should 
support agent invocation APIs: e.g. invokeAgent("procurement_agent", context) 
to delegate tasks. PwC and others mention agents working together in real-time 
across workflows【9†L708-L716】. This enables composite workflows spanning 
departments (as Cognizant notes, multi-agent networks can handle complex, 
cross-functional tasks【11†L143-L150】). 

• Lifecycle & Release Management: Manage agent versions, experiments, and 
rollback. The platform should track deployed model versions (e.g. GPT-4 vs GPT-4o) 
and allow traffic splitting (canaries/A-B tests). Google’s console shows “Manage 
revisions and traffic”【30†L260-L269】. Provide CI/CD pipelines for agent code: 
when a developer updates a prompt or workflow, it should be tested in a sandbox, 
then automatically rolled out (with tagging and rollback). Maintain an audit trail of 
changes. 

• Marketplace & Extensibility: Finally, an Agent OS benefits from an ecosystem. 
AstraBricks can offer its own agent marketplace: vetted agent templates 
(customer-support bot, HR assistant, etc.), connectors, and policy packs. Vendors 
like Google hint at this (“first-class access to 200+ models” via Model 
Garden【40†L111-L120】) and the ability to reuse components. Encourage a plug-
in architecture: allow third-party developers to contribute “skills” or micro-agents 
that enterprises can adopt. This not only accelerates new deployments but creates 
a lock-in moating: clients invested in your marketplace and governance. 

The diagram below sketches these layers and interactions: 

flowchart TB 
    subgraph AstraBricks Agent OS 
        A1[Identity & Access] 
        A2[Tool & Agent Registry] 
        A3[Knowledge & Memory] 
        A4[Governance & Policies] 
        A5[Observability & Logging] 
        A6[Human Approval] 
        AB[(Event Bus)] 
        A7[Containerized Runtime / Sandboxes] 
        A8[Session Store / State] 
    end 
    subgraph Agents (Deployed AI Agents) 
        Agent1[Agent: Support] 



        Agent2[Agent: HR] 
        Agent3[Agent: Finance] 
    end 
    subgraph Enterprise Systems 
        S1[CRM / ERP / Databases] 
        S2[Cloud APIs / SaaS] 
    end 
 
    Agent1 --> A7 
    Agent2 --> A7 
    Agent3 --> A7 
    A7 --> AB 
    Agent1 -->|publishes events| AB 
    Agent2 -->|invokes| Agent3 
    A2 --> Agent1 
    A2 --> Agent2 
    A2 --> Agent3 
    Agent1 --> S1 
    Agent2 --> S2 
    Agent3 --> S1 & S2 
    A1 --> Agents 
    A4 --> Agents 
    A5 --> Agents 
    A3 --> Agents 
    A8 --> Agent1 & Agent2 & Agent3 

Design Patterns, APIs & Deployment 
Single-Tenant vs Multi-Tenant Deployment 

Enterprises often debate whether each client should have an isolated deployment or share 
a common platform. AstraBricks’ value lies in a multi-tenant Agent OS approach: one 
platform, multiple clients, with strict tenancy separation【28†L60-L69】. This yields 
higher utilization and faster rollouts. Use namespace/container isolation for tenants, 
separate data stores if needed, and per-tenant VPCs or cloud projects. Provide tenants 
with virtual “workspaces” or environments. 

Alternatively, a single-tenant (customer-hosted) mode may be offered for ultra-sensitive 
clients, but this is harder to maintain at scale. The ability to shift from single-tenant to 
multi-tenant (or hybrid cloud/on-prem) should be architected (e.g. using Kubernetes and 
Terraform). 

Isolation & Security Boundaries 
• Compute Isolation: Run each agent or tenant in separate containers/microVMs. 

Use OS-level sandboxes or services like AWS Nitro enclaves/Azure confidential VMs 
for high-risk workloads. 



• Data Isolation: Tag all data with tenant IDs. Each client’s knowledge base and logs 
should be in separate databases or with tenant-level access policies. 

• Network Isolation: Implement service meshes or proxies so tenant A cannot sniff 
tenant B’s traffic. 

• Process Isolation: If multiple agents share infrastructure, ensure runaway code in 
one cannot starve CPU/memory of others. Enforce cgroups, quotas. 

These patterns follow cloud-native best practices. Salesforce’s BYOP platform, for 
example, gave each team “its own reasoning engine” that could autoscale independently, 
eliminating noisy-neighbor effects【28†L88-L91】【28†L80-L88】. 

Scaling & Fault Tolerance 
• Horizontal Scaling: Containerize agents and runtime; use Kubernetes (or Fargate, 

etc.) to auto-scale based on queue length or CPU. 
• Stateless vs Stateful: Keep the harness logic mostly stateless; offload state to a 

shared store (Redis, DynamoDB). This allows replacing instances without losing 
context. 

• Checkpoints: For long-running tasks, checkpoint progress in durable storage so the 
agent can resume after a crash (similar to Azure durable functions or AWS Step 
Functions). 

• Retries & Circuit Breakers: Automatically retry transient failures (e.g. a database 
timeout). Implement circuit breakers to fail fast on downstream outages and notify 
a fallback (e.g. escalate to human). 

• Multi-Region & High Availability: Deploy critical services (identity, registry) across 
zones for HA. Use managed clouds’ auto-failover for databases. 

For cost control, include token-usage budgets and throttling. AWS AgentCore, for instance, 
can enforce per-run token limits, and owners can be alerted if budgets are exceeded. 
AstraBricks should integrate spending caps (per agent/user) and chargeback tracking. 

APIs & Data Models 

Design clear API contracts between components. Examples: 

• REST/GraphQL for orchestration: Endpoints to submit tasks (POST 
/agents/{id}/execute), query status, inject memory, approve actions. 

• SDK/CLI: A developer toolkit for configuring agents and workflows (like Google’s 
Agent Development Kit【30†L278-L286】 or Microsoft’s SDK). 

• Message Protocols: Internal events may use Kafka or NATS; design message 
schemas (JSON) for agent messages, events, approvals. 

• Data Models: Define a tenant model ({tenantId, name, admins, policyIds, 
resourceLimits}), an agent model ({agentId, version, owner, tools[], 
status}), and audit log entries ({timestamp, actor, action, result, reason}). 



Data encryption should be enforced (e.g. always use TLS between services). Use 
idempotency tokens for retries. Sanitize all inputs to prevent injection. 

Security, Compliance & Governance 
Enterprise deployments demand rigorous controls: 

• Authentication: Integrate with corporate identity (SSO/OAuth). The Agent OS could 
use Azure AD or Google IAM for user auth. For agents themselves, use crypto 
identities: Google’s SPIFFE approach【14†L16-L24】 and AWS’s AgentCore use 
unique ARNs【17†L32-L41】 ensure every agent run is traceable. 

• Authorization: RBAC for users; ACLs for agents. E.g. employ Microsoft Graph or 
LDAP groups to assign which agents/tools a user can create or invoke【2†L808-
L812】. Agents should also run under roles that limit their tool access (principle of 
least privilege). 

• Encryption: Data-at-rest encryption (e.g. AWS KMS/Azure Key Vault) for all 
databases and credential vaults【17†L64-L70】. Agents may require keys for APIs; 
use a vault so keys are never in agent memory. 

• Logging & Auditing: Write every action to an append-only log: user logins, agent 
launches, tool invocations, approvals, and errors. Use centralized logging (AWS 
CloudWatch, Azure Monitor, ELK) and retain logs per compliance policy (30/90/365 
days). Tools should be audited: e.g. if an agent calls the HR system, record which 
agent, which user requested it, and what data was changed. 

• Data Privacy & Compliance: Ensure PII is handled carefully. Implement consent 
flows for personal data (e.g. GDPR). Provide data deletion: e.g. per-user memory 
erasure. Tools like Google’s Govern tool or AWS Fine-Grained Access can enforce 
policies on data flow. 

• Explainability & Transparency: Keep records of agent “reasoning” (system 
prompts, LLM outputs) to audit decisions. This helps if regulators or auditors ask 
why an AI made a certain recommendation. 

• Safety & Content Filtering: Integrate AI safety filters (e.g. no sensitive PII returns, 
no policy-violating suggestions). PwC’s Agent OS emphasizes “Responsible AI 
framework” review on every deployment【2†L824-L830】. 

• Governance Dashboard: Offer a single-pane overview of health, compliance, and 
usage. E.g., show active agents per department, pending approvals, and cost burn. 

Operational Practices 
• Development & CI/CD: Treat agents like code. Store prompts, tool definitions, and 

workflows in source control. Implement CI pipelines that run test chats (unit and 
integration tests) on each agent update. Salesforce’s BYOP platform moved to self-
service pipelines, so each team could deploy independently【28†L144-L152】. For 



AstraBricks, provide templated pipelines or a UI that automates building/deploying 
agents to different environments (dev/stage/prod). 

• Testing: Include regression tests and scenario tests. Maintain a corpus of example 
queries and expected outputs for each agent. Use “offline evaluation” to catch 
drifts. Google’s platform even mentions “Agent Simulation” and continuous 
evaluation tools【40†L141-L144】. 

• Monitoring & Alerting: Set up dashboards (splunk/Grafana) for agent KPIs (latency, 
error rate). Alert on anomalies (e.g. sudden drop in success rate or traffic surges). 
AWS Observability notes that measurable metrics like “token usage per session” 
are often overlooked【26†L114-L121】; ensure you capture those. 

• Incident Response: Have runbooks for AI-specific issues (agent stuck in loop, 
hallucination detection, security breach). Use A/B rollback capabilities. Escalation 
flows: if an agent trips a safety rule, auto-throttle it and notify admins. 

• Cost Management: Token and compute costs can balloon. Implement cost 
attribution by agent/tenant. Use budgets and quotas at the runtime layer (e.g. max 
tokens per hour). Provide quarterly reports linking AI spend to business outcomes 
(e.g. cost savings from automation). 

Business Value & Go-to-Market 
Enterprise Pain Points: Buying an Agent OS solves multiple recurring issues: fragmented 
pilot projects, inconsistent governance, and tool sprawl. Clients want answers to “How do 
I control all these agents?” and “How do I measure ROI?” rather than raw GPT speeds. 

Differentiation: AstraBricks should position its Agent OS as: a composable platform with 
robust enterprise governance. Unlike vanilla agents, AstraBricks is industry-tailored and 
integration-ready. Emphasize: multi-tenant SaaS with per-tenant isolation, out-of-the-box 
connectors (CRM, ERP, cloud), and built-in security (CCPA/GDPR compliance, SOC2-
ready). 

Value Proposition: 

• Speed: “Get to value in 4–8 weeks, not 6–12 months” by reusing core modules 
(identity, tools) and templates【2†L762-L770】. 

• Trust: “Enterprise-grade auditability and guardrails prevent costly mistakes” (e.g. 
human approvals and logs ensure safe deployments【2†L824-L832】). 

• Scale: “Operate hundreds of agents seamlessly” – highlight that client X deployed 
250 agents on PwC’s OS【9†L799-L807】 or Salesforce’s BYOP handled 7k 
sessions【28†L41-L49】. 

• Vendor-agnostic: Support all major LLMs and cloud providers; customers aren’t 
locked to a single model. PwC and others highlight “vendor-agnostic orchestration” 
to manage costs【2†L748-L756】. 



Pricing Models: 
Likely subscription or usage-based: 

• SaaS Subscription: Tier by feature (basic harness only vs full OS with multi-agent). 
• Usage Fees: Charge per agent, or per token/session beyond a base. 
• Professional Services: Implementation and customization (data ingestion, policy 

setting). 
AstraBricks may also offer a marketplace commission if third-party agents are sold. 

Migration Path: 
Enterprises often start with pilot agents (e.g. a chatbot) on LangChain or vendor demos. 
AstraBricks should offer a “Path to Platform”: migrate existing agents into the OS by 
adapting them to the AstraBricks harness API. Emphasize coexistence: “You don’t throw 
away your GPT-3 bots; you connect them via our Agent Gateway and policies.” Provide 
connectors for popular frameworks (e.g. an adapter to wrap a LangChain agent into 
AstraBricks orchestration). Also, map legacy RPA workflows into agent workflows for easy 
extension. The idea is to show incremental value: first plug your current bot into 
AstraBricks (getting identity and logging), then add more agents, then enable cross-agent 
workflows and approvals. 

Risks, Limitations & Mitigation 
• Security Breach: An agent could exfiltrate data. Mitigation: strict egress controls, 

credential vault, frequent audits. 
• Model Hallucinations: Agents may still produce wrong results. Mitigation: require 

human sign-off for critical output, use feedback loops (RLHF or user ratings) to 
improve prompts, maintain test suites. 

• Operational Complexity: Running a multi-agent OS is new. Mitigation: Offer 
managed service/Cloud option, robust docs, and professional services for initial 
setup. 

• Vendor Lock-In: If clients fear being locked to AstraBricks, ensure interoperability 
(open APIs, exportable data). 

• Cost Overruns: Multi-agent systems can blow budgets. Mitigation: chargeback 
reports, quotas, multi-model optimization (choose cheaper model for mundane 
tasks). 

• Compliance/Legal: Agents making decisions on regulated data (e.g. financial or 
health). Mitigation: strong audit trails, limited scope (only allow pre-approved agent 
templates for sensitive domains), and built-in policies. 



Implementation Roadmap 
A phased approach ensures core capabilities before advanced features. A suggested 
timeline (see Fig. 1) might be: 

1. Phase I (0–3 months): Foundations: Identity & Access, Tool Registry, basic Agent 
Runtime. Deploy a minimal support-agent demo with CRM and ticketing tool 
integration. 

2. Phase II (3–6 months): Memory & Knowledge: Build ingestion pipelines, deploy a 
memory store and search. Add observability (logging, simple dashboards). 

3. Phase III (6–9 months): Governance & Approval: Integrate RBAC, policy engine, 
human-in-loop modules. Onboard a second agent (e.g. HR helpdesk) in same 
workspace. 

4. Phase IV (9–12 months): Scale & Multi-Agent: Implement Agent Registry, Event Bus, 
agent delegation. Enable cross-agent workflows. 

5. Phase V (12–18 months): Ecosystem & Marketplace: Roll out templated agents 
(e.g. Sales Assistant), establish CI/CD pipelines, cost reporting, and begin offering 
an agent marketplace. 

 
 

Concurrent with development, focus first modules should be: Identity, Tool Registry, and 
Runtime sandbox (these are impossible to retrofit later). Next priorities: Knowledge 
ingestion and Observability (since customers often ask “how will we debug this?” early 
on). Governance and multi-agent come after a solid single-agent build. 

Tables and Comparisons 
Table 1. Enterprise Agent OS Features – Vendor Comparison (illustrative) 



Capability 

PwC Agent OS 
【2†L808-
L812】【2†L824
-L830】 

Google Gemini 
Agent Platform 
【40†L132-
L139】【39†L436
-L444】 

AWS 
AgentCore【17†L
32-
L41】【26†L114-
L121】 

Microsoft Agent 
Framework【35†
L127-L136】 

Identity & 
Auth 

RBAC with Azure 
AD/Graph【2†L
808-L812】 

Agent Identity 
(SPIFFE 
IDs)【14†L16-
L24】, IAM 
integration 

AgentCore 
Identity Directory 
(unique 
ARNs)【17†L32-
L41】, KMS 

Azure AD, 
Service 
Principals, OIDC 

Tool/Agen
t Registry 

Central console 
(agents & APIs) 

Agent Registry 
(catalog of 
agents, MCP 
servers, 
tools)【39†L436-
L444】 

AgentCore 
Gateway (MCP 
server proxy) 

MCP clients, 
“skills” library 

Workflow 
Orchestra
tion 

Drag-drop 
workflows 
(graph-
based)【2†L784
-L792】 

Agent Studio + 
ADK 
(visual/SDK)【40†
L132-L139】 

Code-driven 
pipelines (Python, 
SDK) 

Graph-based 
Workflows (type-
safe 
DAGs)【35†L127
-L136】 

Observabi
lity 

Central 
logs/dashboard 
(session 
traces)【2†L824
-L830】 

Agent 
Observability 
(traces, 
evaluation)【40†
L139-L143】 

Built-in telemetry 
to 
CloudWatch【26
†L114-L121】 

Middleware 
telemetry, 
Application 
Insights 

Memory (Not 
emphasized) 

Memory Bank for 
long-term 
context【40†L13
2-L139】 

AgentCore 
Memory service 
(context storage) 

Session/Cache 
(Semantic 
Kernel’s 
memories) 

Human 
Approval 

Supported in 
workflows 
(LOOP) 

Supported via 
Workflows & 
Approvals API 

IAM policies can 
enforce 2nd 
factor 

Workflows with 
checkpointing 

Security & 
Governan
ce 

Model Context 
Protocol (MCP), 
ModelArmor, 
compliance【2†
L824-L830】 

IAM policies, 
VPC-SC, Audit 
logs【14†L95-
L104】【39†L436
-L444】 

End-to-end 
request 
verification, 
vault【17†L64-
L70】 

Built-in 
Enterprise 
controls, trust 
center 

Multi-
Tenancy 

Yes (RBAC, 
domains) 

Yes (IAM projects, 
tenant isolation) 

Yes (AWS 
accounts/VPC) 

Yes (Azure 
tenants/Subscrip
tions) 



Capability 

PwC Agent OS 
【2†L808-
L812】【2†L824
-L830】 

Google Gemini 
Agent Platform 
【40†L132-
L139】【39†L436
-L444】 

AWS 
AgentCore【17†L
32-
L41】【26†L114-
L121】 

Microsoft Agent 
Framework【35†
L127-L136】 

Deploy 
Modes 

Cloud (SaaS) – 
mention On-
Prem 

Cloud (GCP), On-
Prem via 
Appliances 

Cloud (AWS), 
Hybrid via 
Outpost 

Cloud (Azure), 
Hybrid (Azure 
Arc) 

Table 1: Vendor Agent Platform Comparison (features from public docs)【2†L808-
L812】【40†L132-L139】. 

Conclusion and Next Steps 
The move to multi-agent ecosystems is underway. Enterprises now demand platforms 
(Agent OS) that turn point solutions into scalable, governed AI operations. AstraBricks can 
lead this shift by delivering an enterprise-grade Agent OS: a modular, secure, multi-
tenant platform that leverages industry best practices. Key first steps are building out 
identity and access modules, a robust tool registry, and an observability framework. 

Recommended Next Steps for AstraBricks: 
1. Prototype Core Modules: Develop the identity directory and tool registry services as 
APIs. Build a minimal agent runtime (sandbox + prompt loop) and integrate one LLM. 
2. Enterprise Integrations: Add SSO (OAuth/OIDC) and a vault for tool credentials. 
Connect to a sample CRM/ERP for data. 
3. Observability Framework: Instrument a simple agent with tracing and dashboards. 
Demonstrate audit logs and an approval workflow. 
4. Beta with Early Client: Onboard a friendly customer to pilot one use case (e.g. FAQ bot) 
on the platform, gather feedback. 
5. Iterate & Expand: Incorporate memory retrieval and scheduling, then scale to multiple 
agents per tenant. Roll out governance policies (role scopes, content filters) before 
opening to more clients. 

By focusing on reuse and enterprise governance—not just on novel LLM prompts—
AstraBricks can differentiate itself. The Agent OS, more than any single model, will become 
the enduring value proposition. Enterprises won’t buy another chatbot; they’ll buy a 
trustworthy platform that integrates AI into their business processes. 

Figure 1: AstraBricks Agent OS Architecture (mermaid chart above) provides a visual 
summary of the components. The phased roadmap (also above) shows how the platform 
can evolve from foundations to a full multi-agent ecosystem. 

References: Industry sources as cited (PwC, AWS, Google, Microsoft, Salesforce) were 
used to define and justify the architecture and features【4†L32-L40】【11†L143-



L150】【39†L436-L444】【17†L32-L41】【26†L114-L121】【40†L132-L139】, ensuring 
alignment with current best practices. 

 


	Executive Summary
	Definitions: Agent Harness, Runtime, and OS
	Architecture & Key Modules
	Design Patterns, APIs & Deployment
	Single-Tenant vs Multi-Tenant Deployment
	Isolation & Security Boundaries
	Scaling & Fault Tolerance
	APIs & Data Models

	Security, Compliance & Governance
	Operational Practices
	Business Value & Go-to-Market
	Risks, Limitations & Mitigation
	Implementation Roadmap
	Tables and Comparisons
	Conclusion and Next Steps

