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THE THREE MAIN USE CASES FOR AI AGENTS
1. AGENTIC ACTIONS & CODING

(Act on Your Behalf)

OPTIMIZED WORKFLOW EXECUTION
Breaking down and executing complex multi-step
plans.

CODING & DEV SUPPORT
Code generation, debugging,
refactoring, and integration tasks.

TASK-SPECIFIC ACTIONS
From email orchestration
(triating/responding) to CRM data
management.

2. IDEATION & CONTENT GENERATION
(Roleplay & Brainstorming)

IDEATION & CONCEPTUALIZATION
Exploring new product features,
creative problem-solving, and
innovative ideas.
ROLEPLAY & INTERACTIVE SCRIPTING
Simulation design, training content
generation, and character-driven
interactions.
CREATIVE CONTENT SYNTHESIS
Generating compelling business
documentation, pitch decks, and
technical reports.
MULTIMEDIA ASSET SYNTHESIS
Video, audio, text-to-speech, and
asset editing from natural language
prompts.

3. INFORMATIONAL
(Research & Data Synthesis)

DEEP RESEARCH & SYNTHESIS
Synthesizing information from
diverse enterprise and external
knowledge bases.
QUESTION ANSWERING & GROUNDING
Providing precise context and
grounded answers.

INFORMATION SORTING &
CLASSIFICATION
Managing and prioritizing
large data repositories.

CROSS-DOCUMENT ANALYSIS
Identifying consensus and removing
conflicts across multiple sources.

AGENT-ENVIRONMENT INTERACTION
Managing interfaces with specific
protocols and environments.

Agents execute complex tasks, reducing
operational latency to affect on copires, and
aramitation man multi-step actions.

Focuses on coding, full-stack tasks, and multi-step
actions.

Agents synthesize content and conceptualize ideas
across all communication formats, in brainwrize.

Focuses on creative and strategic problem-solving.

Agents handle and process large amounts of
data to enable provide clear, grounded
answers, to anes contact data.
Focuses on research,
Focuses on question-answering,
and sorting information.
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What is RetrievAl-Augmented Genertion (RAG)?
1. KNOWLEDGE RETRIEVAL

Aggregating Search Results.
Collect relevant real-time data

from diverse sources (e.g.,
search engines, company docs).

2. CONTEXT AUGMENTATION

AGENT’S PROMPT

Pasting Context into Prompt.
Enriching the agent’s base

prompt with specific, relevant
facts and documents.

3. INFORMED
RESPONSE

Based on the retrieved
context, current
evolutions in agent
architectures include...
tool-use agents,
re-planning loops,
adtitops, and
self-correction.

Generating Grounded Answers.
Producing factual and up-to-date

responses grounded in the
retrieved information.

Goodeel
latest agent architectures How are agent

architectures evolving?

AGENT’S PROMPT
INFORMED RESPONSE

AI Agent

Context
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MCP:
Both an Alternative and

Compliment to a RAG System.



MCP VS RAG: WHEN *NOT* TO USE RAG
MCP (EXTERNAL DATA ACCESS)

OPTIMIZED PRECISION & EFFICIENCY

Agents pinpoint exact
external data points
via clean APIs.

No large-scale embedding
creation or vector database.

Agents interact native with
standard tool interfaces.

Immediate access to real-time,
dynamic data sources.

MCP’s advantages pinpoint exact
external data points via clean API seHls.

RAG’s strength of Context fusion
& document topologies inference.

RAG (KNOWLEDGE GROUNDING)
KNOWLEDGE GROUNDING: USE CASES

Massive, dense, un-structured
knowledge bases (internal
wikis, manuals).

Context fusion across
complex document topologies.

KEY DIFFERENCES

MCP: Precise,
Sparse, Structured
Data via Tool Calls

RAG: Context,
Neural Fusion via
Vector Embedding

MCP: Lower Latency,
Real-Time Access
RAG: Document
& Context Focus

Sources: Mahntenagunmmannschaft, 1. Juli. 20
2. Eldeckors 2023, itürs-b

Cited. Saponen, et al. Impanco’s: 20

USE RAG FOR:

USE RAG FOR:

RAG IS NOT ALWAYS THE ANSWER:
Complexity and cost
increase for precise,
sparse, structured
data retrieval.

DIRECT TOOL CALLS:

CHEAPER DATA RET RETRIEVAL:

BETTER TOOL INTEGRATION:

UP-TO-DATE INFORMATION:

1. Precise Sparse Data Access 2. Contextual Document Recall 3. System Performance & Cost
Latency, lower latency, Real-time time,
efficiency, sparse, used for retribution.
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KNOWLEDGE
GRAPHS

KNOWLEDGE
GRAPHS

PROMPT PROCESSING,
CONTEXT LING, ETC
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Phase Highlight:
Tokenization/Chunking





Phase Highlight:
Retrieval





RERANKING PIPELINE (NORMAL & GRAPH)

Graph Data
(Nodes/Edges) RERANKING

FINAL
ANSWER

1. INITIAL RETRIEVAL
(NORMAL & GRAPH)

RAG queries both standard and
graph-based data sources.
Returns raw potential results
(e.g., text snippets OR nodes &
edges).
Initial set size: n candidates.

2. DYNAMIC RERANKING
ENGINE

Cross-Encoder Analysis: Precise,
context-aware query-document
scoring.
 Metadata-Rich Scoring:
Incorporates entity types,
timestamps, and relationship
weights.
Hybrid Fusion: Combines scores
from multiple specialized models.

3. REFINED RESULTS
DELIVERY

Top-k Final Answers: Prioritizes
the most relevant answers,
relationship summaries (Graph),
or text summaries (Normal).
Complete Contextual Grounding:
Ensures answer accuracy and
reduces hallucinations.
Direct Actionable Insights: Ready
for end-user synthesis further
processing.

Normal
Data (Text
Docs)

Scoring
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Model-First Approach: Full Control at Every StepModel-First Approach: Full Control at Every StepModel-First Approach: Full Control at Every Step

Query /
Input

Search (Select
Model)

Rerank (Select
Model)

Pipeline
Execution

(Select Models)
Reponse /

Output

Tooling & Integration
(e.g., MCP, Orchestration)

Granular Control: Select and configure specific models for each execution stage (search, rerank,
pipelines, generation).
Mix & Match: Combine different models freely to optimize performance for specific tasks.
Seamless Integration: Leverage MCP and other tooling for unified orchestration across all models and steps.

Platform Architecture | User-Facing Capabilities | v0.1.6-SNAPSZIOT









Model Execution









 Compile on 2 levels. Your Applications customized. Your models optimized.
1. FULL AOT BINARY GENERATION & EXECUTION

GraalVM.

• AOT Generation: GraalVM Native Image compiler
• Applications: All RAG applications, web servers
(Spring Boot), microservices (Quarkus)
• Model Support: AOT-comiled models (SameDiff
DSP on JVM)
• Performance: Instant startup, minimal memory
footprint
• Infra Integration: AOT-aware databases, vector
stores (e.g., Lucene on JVM, Neo4j, pgvector via JVM
driver)

2. MODEL COMPILATION PIPELINE & INFERENCE

• Conversion & Optimisation: ONNX/SensorFlow
• SameDiff (sdz), FP16 weight casting, GGF
metadata extraction
• Training & Fine-tuning: PEFT (LoRA), alignment
(RLHF, DPO, KTO), evaluation
• DSP Execution: Cuda, Triton GPU compilation,
dead code elimination, algebraic simplification
• Airgap Support: Model archiving (Karch) and
promotion to PRODUCTION

INFRASTRUCTURE SERVICE LAYER & INTEGRATION (SPRING AI)

3. AOT-Aware Data Infrastructure

• HNSW Dense Vectors (Lucene on JV)
• AOT-aware pgvector SQL
• Neo4j Graph (via Native JVM tools)

GGUF/HF

4. AOT-Aware Model Tool Stack

• tokenizers-rust/ libtokenizers
• Sentence-Transformers (Python subprocess)
• ND4J Workspace Cleanup & interruption handling

KNOWLEDGE BASE & PROVIDER CONNECTOR LAYER

A comprehensive, performance-aware AI/ML platform combining AOT-based execution and optimized model compilation through
plugin architecture and Spring AI connection, all designed for universal integration with leading AI providers.

SDGraalVM. - Native Image & Native Infrastructure - SameDiff DSP & OptimizedRuntime

ND4J

neo4j
DGraph

neo4j
Lucene

GGUF/HF

ONNX
SolSolSolSolSolSolSolSolSolSolSolSolSolSolSolSolSolSolSolSol



Thank you!
adam@getkompile.com

Follow and Connect:

https:// github.com/deeplearning4j/deeplearning4j

https:// github.com/GetKompile

https://linkedin.com/in/agibsonccc
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