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NON-AGENTIC Al (Reactive)

[ User Input ]

-~

Model
(LLM only)

[ Al Output ‘

Only responds to prompts. Stateless, pure
text generation. No planning, no tools.

AGENTIC Al (Autonomous)

’—-_-[ User Goal ]

Agent Layer

(reovs Jomy
(Faronns J =y

oo naienn ome

[-Agent Output \

L

Al with initiative. Decides what to do next, plans
multi-step tasks, calls functions, and maintains state.

it
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The Al Capability Spectrum

Single LLM

Stateless Deterministic

Parallel
LLMs ¥

Structured Workflow

(et ]t )

AggregatianH Output }

Parallel [
LLMs

Predictable, easy to audit.

Fast, low cost.
Rigid, not dynamic.

Not adaptable, lacks context.

J

translation.

Summarization, classification,
compliance-heavy logic.

J |

Repetitive, multi-step tasks,

”

e

Autonomous Agent
Dynamic Planning

R

Repeat Act

Observe

|

Highly adaptable, learns from feedback.
Unpredictable, higher complexity.

|

Complex, open-ended tasks with
unclear solution paths.

|

’
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Anatomy of an Agent: The ReAct Loop

Dynamic planning over rigid coding.
The agent transitions from a passive Perceive

responder to an active problem /
- - "}-' — ~
2 W

solver.
/ b

; Repeat until

| 9goal is met - |
\ Wwithout manual ,
prompting.



The Agentic Stack: Capabilities & Components

-

Autonomous orchestration
(Planning, Routing, Reasoning)

2L Lave

Tools
The Al's hands (External APIs, File Systems)

CapaBiIities :

; Feature toggles (Vision, Code Execution) :

Memory *

State retention (Vector stores, Session history) |

Proﬁipts |

|
Operating instructions (System, User, Few-shot)

I
|
|
I
I
I
I
I
|
«
I
|
I
I
I
“i
I
|
|
I

-

Models

The Al's brain (LLMs)
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The Action Layer: How Agents Interact with the World

A\

[External Actions]

Capabilities to call HTTP requests,
DB queries, or shell commands.
The Al's hands.

rrf-

Gems

N

[Capabilities]

The LEGO bricks of Al systems.
Small, modular, callable capabilities
providing deterministic behavior.

[Reusable Workflows]

Repeatable patterns of behavior.
e.q., "Extract JSON from messy
input" or "Summarize legal text".

S

[Middleware]

Event-based triggers to intercept or

modify Al behavior (Pre-prompt,
Post-response, Tool-invocation).

T Cermin Motebook



Designing the Brain: Top 5 Agentic Patterns

N Il"' "\I F
1) Reflection Pattern 2) Tool Use Pattern 3) ReAct Pattern
H—R—
0 = = O ? O
= . = S —2 — —> <f>
. Query LLM Initial =y E @ <[> (X E E
User (Generate) Output User Tools & Vector User Tools Action
A APls database (Action)
! Iterate J
R A s<—‘ Lﬁ— L@_ o &
Response Reflected Resbouae b i Environment
Output [ (Generate) ] (Generate) (Result)
4) Planning Pattern 5) Multi-agent Pattern
: O
DevOps Agent
a;@ Results
; ol — (&) Deleg ation ""
User Planner Execute ReAct Finished? Q Uueryr
A (Generates tasks) single task Agent YES User PM Agen \EDE Agent
L E r@? o
" B Response
Response Tech Lead Agent
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Memory & Context: Agentic RAG

Dynamically routing queries, retrieving embeddings, and validating information to
eliminate hallucinations.

[ Query

=

-

LLM Generation

—

::>_ Grounded
Response

—1

[>[ Retrieve

Stores context, prior
interactions, and
semantic embeddings.

R

u:{>[ Q@ validate ]-_//

—

e

Vector Database
(Long-Term Memory)

b o




The Universal Standard: Model Context Protocol (MCP)

MCP acts as the USB-C for Al—replacing custom integrations with one secure, universal protocol.

Local Data

SQLite, Filesystem

Al Application Host

Claude Desktop, IDEs

x—

Large Language Model
GPT-4, Claude, Gemini

Model Context Protocol (MCP)

Standardized Transport Layer

Dev Tools
GitHub, Jira

—

Enterprise APIs
Slack, Google Drive

Custom APIs
REST, GraphQL

T Germing Motebook



Divide & Conquer: Multi-Agent Architecture

Trading simplicity for scale. Complex tasks are decomposed and distributed
to highly accurate, specialized agents.

Analyzes incoming complex
Orchestrator / tasks and delegates sub-tasks

t ialists.
Router Agent Wl e y

~—] Data Agent ¢G> Weather / APl Agent @ Review Agent

~ RAG focus, Semantic search | "*"  External tool execution Validation and fact-checking
|
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Build Strategy: From Scratch vs. Frameworks

,

Building From Scratch
Manual implementation

Using Frameworks
LangChain, CrewAl

_—MmMmM o

Abstracted. Framework handles

bespoke constraints.

multi-agent systems quickly.

Gonhtrol Total. Manual API calls and explicit &

memory management. input processing and orchestration.
Conibiaxit High. Requires custom boilerplate for Low. Pre-built memory, routing, and &

P y routing and asynchronous processes. tool-calling mechanisms.
Elexibilit Unbounded. Implement bespoke o Bounded by the framework’s design
y logic without constraints. patterns.
Best For Learning deep architecture; highly Q i Rapid development; scaling complex &
|




Structuring the System Prompt: The BRIDGE Framework

Explicitly separate context from guardrails to construct robust, deterministic operating instructions.

®

B - Background: Provide the business context. Helps the Al understand the "why".

B - Role: Define the precise persona (e.g., "Act as a senior DevOps engineer").

/'
| . : : S Prompt engineering is not
- Instructions: State the core multl—step request or primary Ob]ECtI‘Je. abnutptypir?g naturagl language;
it is about programming
deterministic parameters.

u - Details: Specify formatting, target audience, and structural constraints. .

- Guidance: Outline guardrails (what to prioritize, what to explicitly avoid).

- Examples: Provide few-shot examples to evaluate and anchor the desired output.

L
e T e R T
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The Decision Matrix: When to Actually Deploy an Agent

Avoid agents for zero-error systems or simple, high-volume tasks.

No
Use a Structured Workflow s the task ambiguous and exploratory?

Yes

No
Use a Single LLM s the strategic ROI high enough to justify 10x compute cost?

Yes

No
Redesign System / Lower Scope Can the agent pass 3-5 core capability tests (summarize, code, route)?

Yes

No
Keep Human-in-the-Loop s the impact of a hallucination reversible and manageable?

Yes

Deploy Autonomous Agent

T Germini

Motetsook



<

Risk Management & Deployment Strategy

Start with read-only

access to external APIs.

Low

Stake Level

HighT

Human-in-the-Loop

required. Multiple
validation layers.

<
(Require human approvals

| for critical write-steps.

Automated checks.
Read-only tools.
Phased scaling.

—

(=

Sandbox environment.
Unrestricted tool testing.

Internal/Low

Visibil

Lightweight validation.
User feedback loops.

silent hallucinations.

£ |
(Beware of goal drift and

ity / Impact External/High

Gemin Motebook



The Fully Automated Agentic Workflow

Integrating memory, specialized agents, and dynamic tools to transform raw inputs into autonomous synthesis.

[ 1. Trigger

I

2. Research & Ingestion 1

! Analysis & Synthesis W

o

4. Report Generation & Delivery

Clock
[Every Monday)

Indutry News

—

Folder Z

L 2O

BIONIC

Orchestrator

LOCAL TOOLS (LM Studio)

Scrapers
[ APIs

.

LM Studio

Document
Watcher

L

NotebookLM @ —~
(Embeddings/Vector DB) Knowledge Base

B—n— -
A e, ]

NotebookLM
Knowledge Base

Bionic

Vector
Embeddings

Analysis
Insights

* DEEP ANALYSIS & RAG ~

(Source-Grounded)

Report
Payload

A 4

BIONIC
Orchestrator

Report Agent
Construction

|

|

>

DELIVERY &
NOTIFICATION

=

Email
el
o |

Slack

i)
111
Dashboard

S

5. Storage & Archiving

Notion | Google Drive Local Folder Database
(Database Entry) (Cloud Backup) (Markdown/Assets) (Audit/Telemetry Logs)
"
o G
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