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• Specializing in enterprise AI, application 
modernization, and cloud-native architecture

• Working on building reliable and scalable AI 
workflows based on open-source technologies 
and open standards, supported by enterprise-
grade governance

KyoSeok Kim
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• Working is based on Open Source-based Cloud 
infrastructure,  Kubernetes and On-prem 
Infrastructure.

• Delivering operational stability, work 
automation and infrastructure observability 
through the effective adoption of technology and 
architecting.



Key Points for Session

ü Reliability is a system property
ü Address failures before final generation
ü Introduce observability and governance
ü Open-source building blocks enable adoption

“Reliability must be engineered from document understanding to 
enterprise actions.”



Why Enterprise AI Reliability Is Hard and Different

ü Hallucinations are only one failure mode

ü Reliability risks exist before, during, and after LLM inference.

Document 
structure loss

Weak retrieval 
grounding

Output format 
violations

Uncontrolled 
agent actions



Demo Use-case

● System Architecture



Appendix: Ops Documents



Cold Open: The Naïve Pipeline

REQUEST : 

“API delays occurred after production deployment. Review relevant operational 
procedures, develop a response plan, and create a change request ticket if necessary.”



Demo



Demo



Demo



Demo

No tool access control:
direct MCP connection, no audit trail 



4 Failed in Naïve Pipeline

ü Flat-text parsing lost the table structure → risk misjudged
ü No validation: nobody checked the judgment against policy
ü No approval: executed immediately
ü Direct tool access: no control point, no audit trail



How can we fix it?
Better model? → Not enough

More enterprise data?
→ Not enough

Advanced RAG?
→ Still not enough

Guardrail at the end?
→ Too late



Composable Open Source Reference Architecture

ü Document intelligence with structure preservation
ü Grounded retrieval with evidence tracing
ü Output validation against business rules
ü Policy enforcement and governance
ü Auditable agent orchestration and tool control

Operational Benefits à Trust, Governance, Quality, Observability



Trust Is a Chain
“Trust controls are embedded at every stage instead of added as a final guardrail.”



Reference Architecture



¹ Docling – Document understanding Piepline
Apache 2.0        github.com/docling-project/docling

ü Converts PDFs, DOCX, HTML, PPTX, and scanned 
images into clean structured data.

ü Preserves document meaning through layout 
analysis, table detection, figure extraction, and 
metadata.

ü Outputs Markdown, JSON, tables, images, and 
metadata for downstream RAG pipelines.

ü Solves the “first-mile” problem before retrieval, 
reasoning, and agent workflows.



Introducing Docling
: Community Adoption



Introducing Docling
: Recovering structured content from PDF w/ low-level PDF parsers



Introducing Docling
: Schema-based information extraction



Demo



Naïve Processing

Docling



² DocLang – AI Native Document Format
Apache 2.0        github.com/doclang-project/doclang

ü Open markup standard for representing documents 
in an AI-readable format

ü Preserves structure, semantics, layout, and 
relationships

ü Optimized for LLM and agent consumption with 
minimal information loss

ü Complements Docling by standardizing parsed 
document output



Introducing DocLang



Demo



Docling Is the Translator, DocLang Is the Language

ü Preserve meaning, relationships, and business context

ü Reduce errors, manual review, and time-to-decision

ü Carry compliance metadata and rules with the document

ü Enable portable, vendor-neutral AI workflows



³ OpenRAG – Composable Open-Source RAG Platform

ü Building Agentic RAG applications quickly and flexibly

ü Integrates Docling, OpenSearch, and Langflow into a 
unified RAG stack

ü Supports the end-to-end pipeline
(document parsing, chunking, retrieval, workflow 
orchestration)

ü Provides a composable architecture to easily replace or 
extend models, retrieval components, tools, APIs, and MCP 
integrations

Apache 2.0        github.com/langflow-ai/openrag



Demo



⁴ IBM Granite

ü Greater Efficiency & Lower Costs
Granite’s compact, efficient models reduce infrastructure costs and 
compute demands while accelerating AI workloads.

ü Security & Safety
Built with enterprise-grade transparency, security, and governance to 
support responsible AI deployment.

ü Flexibility & Scalability
Deploy Granite across environments and scale efficiently for large 
datasets and complex workloads.

ü Customizability
Adapt Granite with your data for high performance at lower cost. 

Apache 2.0        huggingface.co/ibm-granite



⁴ IBM Granite



⁵ Mellea – Reliable, Testable Generative AI
ü Structured generative programming

Build AI applications around explicit instructions and requirements, 
not just prompts

ü Instruct → Validate → Repair
Validate generated outputs and automatically repair results that fail 
requirements

ü Requirements as guardrails
Enforce business rules, formats, and constraints through explicit 
validation

ü Reliable and controllable outputs
Make generative AI more predictable, testable, and production-ready

Apache 2.0        github.com/generative-computing/mellea



Mellea abstractions:
• Safety guardrails
• Instructions
• Requirements
• Sampling Strategies



Demo

R1: evidence with sources

R2: risk level per matrix + 1R3: rollback plan present

R4: approval_required



Demo
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Instruct – Validate – Repair 

plan = m.instruct(
"Draft a ChangePlan, grounded in the retrieved policy. ….",
requirements = ["A rollback plan must be present."],

)

Requirement:
- Generation
- Validation
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Instruct – Validate – Repair 

requirements = [
req("Every claim must cite a source document"),
req("A rollback plan must be present",

validation_fn = simple_validate(has_rollback_plan)),
req("A High-risk change must require approval"),

]

plan = m.instruct(
"Draft a ChangePlan, grounded in the retrieved policy. ….",
requirements = requirements,
format = ChangePlan,

)

Default validation 
strategy is
LLM-as-a-Judge
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Instruct – Validate – Repair 

requirements = [
req("Every claim must cite a source document"),
req("A rollback plan must be present",

validation_fn = simple_validate(has_rollback_plan)),
req("A High-risk change must require approval"),

]

def has_rollback_plan(output: str) -> bool:
plan = ChangePlan.model_validate_json(output)
return plan.rollback_plan is not None

plan = m.instruct(
"Draft a ChangePlan, grounded in the retrieved policy. ….",
requirements = requirements,
format = ChangePlan,

)

But provide your
Own logic when
posible!
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Instruct – Validate – Repair 

requirements = [...]

plan = m.instruct(
"Draft a ChangePlan, grounded in the retrieved policy. ….",
requirements = requirements,
format = ChangePlan,
strategy=RepairTemplateStrategy(loop_budget=3),

)

If requirement
fails, feed the 
failure back
and try again.
(But not forever!)



Demo
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Demo
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⁶ ContextForge – MCP Gateway
ü Unified Tool Access

Connect MCP, A2A, and REST/gRPC services through a unified gateway for AI agents.

ü Security & Governance
Enforce authentication, RBAC, policies, and audit trails across agent–tool interactions.

ü Discovery & Management
Centralize tool discovery, routing, and lifecycle management across distributed 
services.

ü Scalability
Monitor agent and tool activity with built-in observability while scaling for enterprise 
workloads.

Apache 2.0        github.com/IBM/mcp-context-forge



⁶ ContextForge – MCP Gateway







Trust Mechanism on Workflow Chain

The Three Refusals on Workflow

1. Verify Layer by Mellea

2. Approval Human Gate 

3. Tool Audit and Agent Control by 
ContextForge



IBM Open Source Generative AI Ecosystem

¹ Docling
Understand documents

² DocLang
Preserve document structure

³ OpenRAG
Retrieve grounded knowledge

⁴ Granite
Reason & Generate

⁵ Mellea
Validate & Repair outputs

⁶ ContextForge
Govern tool access & execution



Session Takeaways

ü Reliability is an architecture problem, not a model-only problem

ü Every workflow stage requires dedicated trust mechanisms

ü Open-source patterns can provide scalable governance and control

ü Enterprise AI must be observable, auditable, and predictableReliability must be 
engineered across the stack

Goal: Build AI systems that enterprises can trust in production.




