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Executive Summary & Topic of the Day
Docling, Granite & OpenShift AI: Multimodal ingestion, guided decoding, and structured RAG ex-
traction
Enterprise RAG performance hinges on document ingestion fidelity. Raw PDF streams discard semantic hierarchy in
favor of graphical printing matrix order (Tm). Docling resolves this divide through layout vision models and its inter-
mediate DoclingDocument representation. Extracting JSON schemas with IBM Granite on OpenShift AI highlights
the critical systems trade-off between guided decoding (vLLM / llguidance / xgrammar) and defensive guardrails to
eliminate forced hallucinations.

1. Scope
Watch family: 2. Jobs, Skills & Technologies (Qualiopi indicator 24).
Execution cadence: Bi-weekly (Tuesday and Thursday at 08:30).
Distribution: Aperta Web Radar (EN) — LinkedIn Aperta Scientia — X @ApertaScientia.

2. Topic of the Day — Article Published on the Web Radar
In enterprise Retrieval-Augmented Generation (RAG) and sovereign AI architectures, downstream vector retrieval
precision directly depends on document ingestion fidelity. Organizations hold strategic data locked inside static
formats (PDFs, Word documents, spreadsheets). Naive parsing pipelines consistently fail on a fundamental systems
mismatch: the divide between printing order and semantic reading order.

1. The document representation gap: printing order vs reading order

The PDF standard was fundamentally designed for graphical device printing fidelity rather than semantic data
extraction. A raw PDF content stream is orchestrated by graphical matrix operators (such as Tm positioning the
cursor at Cartesian coordinates X and Y ).
Consequently, the stream sequence reflects printing execution rather than human reading hierarchy. A section
headline can be serialized after a page footer or sidebar. Multi-column layouts and complex tables disintegrate
into disconnected text fragments under naive extractors (pypdf, unguided OCR), corrupting chunking and vector
retrieval.

2. Docling’s hybrid ingestion architecture: layout vision and intermediate models

Developed by IBM Research and supported by Red Hat, the open source Docling library implements a hybrid
approach combining multi-format parsers (35 formats) with deep learning Document Layout Analysis (DLA) models:

• Vision-based layout segmentation: Docling uses a neural network trained on over 150,000 anno-
tated documents (such as docling-layout-heron) to predict bounding boxes and assign semantic labels
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([section_header], [text], [table], [caption]).

• Reverse coordinate projection: Raw PDF Tm coordinates are mapped back into predicted layout bounding
boxes, accurately reconstructing the original human reading order.

• Intermediate representation DoclingDocument: The recovered structure is captured in a hierarchical Py-
dantic object model preserving section hierarchies and ordered text items before export to clean Markdown.

3. Structured data extraction: Guided decoding vs defensive guardrails

Once converted to Markdown, the next architectural stage extracts strictly typed JSON schemas using compact
foundation models such as IBM Granite 3.1 or Granite 4:3B. Two engineering strategies govern schema com-
pliance:

• Runtime guided decoding (vLLM / llguidance / xgrammar): Logit masks applied during token gen-
eration exclude tokens that violate the target JSON Schema. Critical production vulnerability: when a
required schema attribute is missing from the source text, strict grammar masks prohibit omission or null values,
mathematically forcing the model to hallucinate a plausible value to comply with the schema contract.

• Defensive guardrails and remediation loops: Robust architectures allow natural generation followed by
deterministic validation (stripping code fences, list deduplication, controlled vocabulary clamping, Pydantic val-
idation with explicit nulls) and retry loops feeding structured schema errors back to the model.

4. Focused vectorization and preventing embedding dilution

Averaging an entire complex document into a single dense vector (e.g. 1536 dimensions) creates Embedding
Dilution, where disparate signals wash out in latent space. The architecture decomposes entities into modular
semantic facets (role, technical skills, domain) indexed independently in PostgreSQL / pgvector or Milvus on
ODF using hybrid search (dense + dense + BM25).

5. Production operations on Red Hat OpenShift AI (RHOAI)

The OpenShift platform operationalizes this pipeline via proven cloud-native primitives:

• GPU Operator: Accelerated runtime scheduling for Docling layout models at high throughput.

• ServingRuntimes vLLM & KServe: Declarative lifecycle management for IBM Granite models with opti-
mized KV-cache management.

• Data Science Pipelines (Kubeflow Pipelines v2): Automated end-to-end orchestration of ingestion, schema
validation, and vector indexing.

• OpenShift Data Foundation (ODF): Sovereign persistent storage across encrypted Ceph RBD volumes and
NooBaa S3 object stores.

3. Curriculum Alignment & Educational Impacts

• AS300 Curriculum (AI Platform Engineer — 399h): End-to-end enterprise AI data pipelines — multi-
modal document ingestion with Docling, ServingRuntimes vLLM and IBM Granite on Red Hat OpenShift
AI (RHOAI), architectural evaluation of Guided Decoding (llguidance) vs defensive guardrails, mitigating em-
bedding dilution in RAG systems, and vector persistence on Milvus / ODF.
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• AS200 Curriculum (DevOps Platform Engineer — 399h): Declarative GitOps delivery of AI Servin-
gRuntimes with OpenShift GitOps (ArgoCD), lifecycle operations for the GPU Operator, multi-tenant
namespace isolation for ingestion workloads, and API ingress security.

• Core competency validated: Designing resilient RAG ingestion pipelines, evaluating grammatical inference
constraints on data veracity, and operating GPU ServingRuntimes on Kubernetes.

4. Sources & Technical References

• Red Hat Developer Blog — Build an AI matching engine with Docling,
Granite & OpenShift AI : https://developers.redhat.com/articles/2026/10/12/
build-ai-matching-engine-docling-granite-openshift-ai (accessed October 13, 2026)

• Docling Layout Analysis Research Paper — Advanced Layout Analysis Models for Docling
(arXiv:2509.11720): https://arxiv.org/abs/2509.11720

• Docling Project — Repository & Models: https://github.com/DS4SD/docling — https://huggingface.
co/docling-project/docling-layout-heron

• vLLM Documentation — Structured Outputs (llguidance & xgrammar): https://docs.vllm.ai/en/stable/
features/structured_outputs/

• Red Hat OpenShift AI — Official Documentation: https://docs.redhat.com/en/documentation/red_
hat_openshift_ai

Contacts & Communauté :

• Direction des Formations : learning@apertascientia.io

• Référent Handicap & Bien-être (Care) : care@apertascientia.io

• X (Twitter) : @ApertaScientia

• Communauté Discord : discord.gg/eDJzR5Vk85

Report generated by Argos (AGT-002) under the supervision of Sophia (AGT-001). Red Hat, OpenShift, and Ansible are trademarks of Red
Hat, Inc.
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