Architecting Model Context Protocol Servers
The Definitive Guide to Tools, Resources, and Prompts
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The Mistake Almost Every Developer Makes

Ask an engineer to integrate a read-only knowledge base into an MCP server, and nine out of ten will build a
search_docs Tool. Fast to write. Reasonable APl. Completely wrong primitive.

Conflating Tools and Resources burns your token budget on unnecessary tool-call reund-tnpe and completely
removes the host application’s ability to pre-load context. e L -

The Token Burner vs. Context Injection
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The Triad Topology

MCP defines exactly three primitive types. Choosing the correct primitive is the primary design decision
In server development. The initiation model—who takes the first action—defines the architecture.
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Engineering the Input Schema

A well-designed "inputSchema’ is a prompt. It directly shapes the quality of model-generated tool calls.

Three Principles for Quality:
1. The description is a prompt. Vague descriptions produce vague calls.
2. Separate the minimum viable set into "required'. Provide defaults for optionals.
3.Use enum constraints to define fixed sets of valid values.

' Code Diagnostic Panel

Flawed Code Optimized Code

{ Vague description gives { . RS “ — v/ Clear usage trigger
"name": "send_slack", no trigger gfgﬂa} HSEIII'IE . E..EI‘IETS;L.EIEE: : in dESEFfptfﬂﬂ
"description”: "Send a message", |<— escription™: Trigger to send aﬂElack msg
"properties”: { to a ?pEElflC C-level channel ID.", G S

"channel": { "type": "string" }, | ::req””iq":“[H{.Ehannﬂ"r "message"], €— V/ Strict required array
i e T i S ; properties”:
: urgent": { "type": "boolean" } | gf;;ngr:;qu;red "channel™: { "type": "string", o T I A
} ‘ Y "enum": ["C123", "C456"] }, sl it
N "urgent": { reduce hallucination
"type": "boolean",
"default": false }
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Resources: What the Model Reads

A Resource is read-only data identified by a URI that either the model or the application can inject into context.

The host application can make an editorial decision to load content—like file:///Users/alice/README.md—before the model even asks.

Model Request
(Fetch by URI)

Host Injection
(Proactive Context Load)

Static Data Vault

text/markdown “base64 blob
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URI Templating at Scale

Static URIs fail for dynamic systems like S3 buckets or repositories. MCP supports resource templates
using RFC 6570 syntax.

A single resource template can represent billions of concrete resources—every file, in every repo, at every
branch—expanding dynamically when requested.

The Template Multiplier Funnel

github://{owner}/{repo}/blob/{sha}/{path}

RFC 6570 Syntax

The Host Expander
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Resource Subscriptions

For live configurations or real-time metrics, resources support active subscriptions.

The Push-on-Pull Pattern: Notifications tell the client something changed; the client fetches the new content itself. The server never
pushes large payloads proactively.

Pull-on-Push Sequence Diagram

Client Server
resources/subscribe l
Ping
notifications/resources/updated
e B Lot Ay Ao e ©

resources/read '
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Prompts: What the User Selects

A Prompt is a parameterised message template that the host exposes as a selectable option in its UL.

Often skipped by developers, Prompts have a structural advantage over static system instructions: they are
discoverable, named, and parameterised at runtime by the user.

The Prompt Rendering Engine

User Ul

The MCP Server

‘| 1"
prompts/get

Variable: Incident ID
\
402 ]
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Conversation Stream

System: You are an SRE.
Draft a post-mortem for
Incident #402.
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The Diagnostic Matrix

Understanding the three primitives at the level of their design intent—not just their APl shape—is the
difference between an MCP server that works and one that works well.

The Definitive MCP Primitive Matrix

RESOURCES
Initiated By Model App & Model User
Side Effects
Permitted I o e

Wire Protocol

tools/list & call

resources/list & read

prompts/list & get

The Trap
(Misuse)

Using a 0-argument Tool
instead of a Resource.

Trying to push data instead
of Pull-on-Push.

Hiding repeatable user tasks
in static system prompts.
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The Decision Rule

Every integration requirement can be classified using a strict three-question test.
Follow the routing logic to arrive at the architecturally correct primitive.

The Decision Routing Flowchart

User selects

from UI menu
PROMPTS

App pre-loads or
Model requests via URI

Model decides

autonomously
TOOLS

Who
initiates?

Triggers side effects
/ mutates data

What does
it do?

Reads data /
produces output

App platform dictates
data availability RESOURCES

Who controls
access policy?

Model decides
TOOLS dynamically
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Applied Architecture: The GitHub Integration

Evaluating raw requirements through the decision rule matrix prevents
systemic design flaws before a single line of code is written.

List open PRs
' ' Resource
PR cOn St github://{owner}/{repo}/blob/{sha}

I Create a pull request

Write release announcement

Resource

Applied Classification Matrix

Get CI/CD status for SHA

(Read-only status object)
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Design Intent Over API Shape

A zero-argument Tool is just a Resource in disguise. An overloaded system prompt
IS just a missing Prompt template.

When you align your integration requirements with the true design intent of the

Model Context Protocol primitives, you unlock lower latency, optimized token usage,
and scalable architecture.

RESOURCES PROMPTS
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