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"jsonrpc": "2.0",

"id": 1,
"method": "initialize",
"params": {
"protocolVersion": '"2025-03-26",




"capabilities": {

"supportsProgressReporting": true
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{
"jsonrpc": "2.0",
"id": 1,
"result": {

"protocolVersion": "2025-03-26",
"capabilities": {

"supportsResourceCancellation":
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Python SDK

pip install mcp-sdk

# L

uv pip install mcp-sdk



https://claude.ai/download

TypeScript/JavaScript SDK

npm install @modelcontextprotocol/typescript-sdk

# E=

yarn add @modelcontextprotocol/typescript-sdk

Java SDK

dependencies {
implementation 'io.modelcontextprotocol:mcp-server:1.0.0'

C# SDK

dotnet add package ModelContextProtocol.Server

# ZEME ClEz| 4y
mkdir my-mcp-server
cd my-mcp-server

# It 2d 4d (uv M8)
uv venv

# o=y M

uv pip install mcp-sdk

# pyproject.toml m AMA

cat > pyproject.toml << EOF
[build-system]

requires = ["setuptools>=42", "wheel"]
build-backend = "setuptools.build_meta"

[project]
name = "my-mcp-server"
version = "0.1.0"
description = "My MCP Server"
requires—-python = ">=3.9"
dependencies = [

"mcp-sdk",
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e mac0S: ~/Library/Application
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e Windows: %APPDATA%\Claude\claude_desktop_config.json
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{
"mcpServers": {
"my-server": {

""'command": "python /path/to/your/server.py"
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import asyncio
import json
from typing import Dict, Any, List

from mcp_sdk import Server
from mcp_sdk.types import ToolDefinition

# M QIARA MY

—_—— HA
server = Server

()

# £ E|AE EE
@server.list_tools
async def list_tools() —> List[ToolDefinition]:
return [
ToolDefinition(
name="get-weather",
description="8&x Y& HEHE JtN§3LICt",
input_schema={
"type'": "object",
"properties": {
"location": {
"type": "string",
"description": "HME =3

}
"required": ["location"]

# 7 A ES
@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "get-weather":
location = params.get("location", "")
# ANZE= 07| API &5 SO| Ze
weather_data = {
"location": location,
"temperature'": 23,
"condition": "E=2",
"humidity": 60




}
return weather_data
else:
raise ValueError(f"g # ¢l =+: {tool_name}")

# el s
async def main():
await server.serve()

__main__":
asyncio.run(main())
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ToolDefinition(
name="read-file",
description="X|"E Z=9| utd LIS
input_schema={
"type": "object",
"properties": {
"path": {
"type": "string",
"description": "¢IS ufel ZF="

H
"required": ["path"]

# 7 AE oA
if tool_name == "read-file":
path = params.get("path", "")
try:
with open(path, "r", encoding="utf-8") as f:
content = f.read()
return {"content": content}
except Exception as e:
return {"error": str(e)}

APIZE £

ToolDefinition (
name="search—-web",
description="gloj|M FEE

input_schema={
"type": "object",




"properties": {

"query": {
"type": "string",
"description": "ZAs gz
}I
"limit": {

"type": "integer",

"default": 5

}

"required": ["query"]

# =7 A3 OAl
if tool_name == "search-web":
import requests

query params.get("query", "")
limit = params.get("limit", 5)

try:
response = requests.get(
"https://api.example.com/search",
params={"qg": query, "limit": limit}
)
return response.json()
except Exception as e:
return {"error": str(e)}

cioJE{H|o| A 2| =t

ToolDefinition(
name="query-database",
description="SQL #Hz|IE A
input_schema={

"type": "object",
"properties": {

"query": {
"type": "string",
"description": "AE SQL #Hz["

+

"params": {
"type": "array",
"description": "#z| mfztolE",
"default": []




}
"required": ["query"]

# =7 2™ OAl
if tool_name == "query-database":
import sqlite3

query = params.get(

query"' IIII)

query_params = params.get("params", [1)

try:

conn = sqlite3.connect("database.db")
cursor = conn.cursor()
cursor.execute(query, query_params)

if query.strip().upper().startswith("SELECT"):
columns = [desc[@] for desc in cursor.description]
rows = cursor.fetchall()
result = {
"columns": columns,
"rows": rows
}
else:
conn.commit()
result = {"affected_rows": cursor.rowcount}

conn.close()
return result

except Exception as e:

return {"error": str(e)}
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# Python2| asyncioE ot H|S7| =+ A oAl
@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) -
Any:
if tool_name == "long-running-task":
# HIS7| % °.=1 NEE YA
for i in range(10):

# 2 og Ho

yield {"progress": i *x 10, "message": "% F... {i x
10}%"}

await asyncio.sleep(1l) # H|S7| C{7|

# 5Z AT ot

return {"status": "complete", "result":

(2= [
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@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Anyl) -
Any:

try:

if tool_name == "process-data":
# IietO|Ee 43
if "data" not in params:
return {"error": "Hm2t0|H 'data'”’t, EELICH', "code":
"MISSING_PARAMETER" }




# OIO[E X2| 2=
data = params["data"]
result = process_data(data)
return {"success": True, "result": result}
else:
return {"error": f"& £ Q= =F: {tool_name}", "code":
"UNKNOWN_TOOL"}
except FileNotFoundError as e:
return {"error": f"IIAS S $ QI&LICH: {str(e)}", "code":
"FILE_NOT_FOUND"}
except PermissionError as e:
return {"error": f"#sto| gi&LICH: {str(e)}", "code":
"PERMISSION_DENIED"}
except Exception as e:
# Ol&x| Zst @F Xz
print(f"F &M: {str(e)}", file=sys.stderr)
return {"error": "WE M 27", "code": "INTERNAL_ERROR"}

4.4. 12 MY 7|

712Xl MCP MH Feis gof, o 2=l 7552 otE S T

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "process-large-file":
path = params.get('path", "")

try:
# oty 37| =l
file_size = os.path.getsize(path)
processed 0

with open(path, "r", encoding="utf-8") as f:
# ¥3 HRIE A2
while chunk := f.read(4096):
# 33 N2 2%
process_chunk(chunk)




# T g HoolE

processed += len(chunk)

progress_percent = min(100, int((processed /
file_size) x 100))

# Tl M¥ HU (generators S8t 7t At g
yield {
"progress": progress_percent,
"processed_bytes": processed,
"total_bytes": file_size

# MM XMz2lof ekzkel Alzio| ZEIChn 7hY
await asyncio.sleep(0.1)

# =& Zat et
return {"status": "complete", "processed_bytes":
processed}
except Exception as e:
return {"error": str(e)}

xtgl 2ha)
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class DatabasePool:
def __init__ (self, connection_string, max_connections=10):
self.connection_string = connection_string
self.max_connections = max_connections
self.available_connections = []
self.used_connections = set()
self._lock = asyncio.Lock()

async def get_connection(self):
async with self._Tlock:
if not self.available_connections:
if len(self.used_connections) >=
self.max_connections:

# 9Z E0| 7I5 zF 42 oY

await asyncio.sleep(0.1)

return await self.get_connection()

# M AZ MY

conn = await self._create_connection()
else:

# A2 7tsst AZ THALE

conn = self.available_connections.pop()



self.used_connections.add(conn)
return conn

async def release_connection(self, conn):
async with self._lock:
self.used_connections.remove(conn)
self.available_connections.append(conn)

async def _create_connection(self):
# &x DB Z ¥ 2%
import aiosqlite
return await aiosqlite.connect(self.connection_string)

async def close_all(self):
async with self._lock:
for conn in self.available_connections +
list(self.used_connections):
await conn.close()
self.available_connections = []
self.used_connections = set()

# MEOIM AL
db_pool = DatabasePool("database.db")

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == '"query-database":
query = params.get('"query", "")
# H4ME =
conn = await db_pool.get_connection()
try:
cursor = await conn.cursor()
await cursor.execute(query)
rows = await cursor.fetchall()
return {"rows": rows}
finally:
# g AHHYM dist

await db_pool.release_connection(conn)

# My B2 Al 2(aa FE
async def cleanup():
await db_pool.close_all()

server.on_shutdown(cleanup)
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# oY ZZ HZ oAl
def is_safe_path(base_path, user_path):
# Hof 422 Hat
abs_path = os.path.abspath(os.path.join(base_path, user_path))

# base_path LHZ0| U=X[ =l
return abs_path.startswith(os.path.abspath(base_path))

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "read-file":
path = params.get("path", "")

# XSt 7|2 ClEEs| 4%
base_dir = "/safe/read/directory"

# 42 43
if not is_safe_path(base_dir, path):
return {"error": "®Z0| 3ILX| &2 F=YLI", "code":
"INVALID_PATH"}

# AH m el7|
try:
full_path = os.path.join(base_dir, path)
with open(full_path, "r", encoding="utf-8") as f:
content = f.read()
return {"content": content}
except Exception as e:
return {"error": str(e)}
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import asyncio

import os
from typing import Dict, Any, List, Optional

from dotenv import load_dotenv
from anthropic import AsyncAnthropic
from mcp_sdk import Client



from mcp_sdk.types import ToolDefinition

# g He 2E

load_dotenv()

class MCPClient:
def __init_ (self):
# Anthropic API Z2i0|YME X7|5}
self.anthropic =
AsyncAnthropic(api_key=o0s.getenv("ANTHROPIC_API_KEY"))
# st ZEIAE Z2|
self.messages = []
# Z82 MY B

self.response_buffer = []

async def connect_to_server(self, server_path: str) —> bool:
"UUMCP Afd{of] AL CH
try:
# MCP ZZI0|E MM 3 MH AHZE
self.client = Client()
await self.client.connect(server_path)

# A8 Jtsst B 5E X3

self.tools = await self.client.list_tools()

print(f"oZ M3: {len(self.tools)}’He =FE AIEE £ Q!
EI‘_")

# ¢ HE =9
for tool in self.tools:
print(f"- {tool.name}: {tool.description}")

return True

except Exception as e:
print(f"At| A& Hif: {str(e)}")
return False

async def process_query(self, query: str) —> str:
"MUALEAL #HE|E AMElstn ZDE drertL|ct,
# OIAIX] =7t
self.messages.append({"role": "user", "content": query})

# S HE =7|3

self.response_buffer = []

# =7 ol FH|
tool_definitions = [
{
"name": tool.name,
"description": tool.description,
"input_schema": tool.input_schema



}

for tool in self.tools

# Claudel| 28 ®™&

response = await self.anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=self.messages,
max_tokens=1024,
tools=tool_definitions

# SH A2
message = response.content[0].text

# E7 20| = ER
if response.tool_use:
for tool_use in response.tool_use:
tool_name = tool_use.name
tool_params = tool_use.input

print(f"=7 &=: {tool_name}")

# =7 A
try:
result = await
self.client.execute_tool(tool_name, tool_params)
print(f"=+ &3 Zut: {result}")

# =7 A ZNE Claudeo| ™Y
followup = await self.anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=self.messages + [
{"role": "assistant", "content":

messagel},

"role": "tool",
"name": tool_name,
"content": str(result)

1,
max_tokens=1024

# 2&Z SY HYoo|E
message = followup.content[0].text

except Exception as e:
print(f"=7 ™ @F: {str(e)}")

# SH ARl =7t



self.messages.append({"role": "assistant", "content":
message})

return message

async def chat_loop(self):
"richiste QIEEO|AE MS=L|CH
print("MCP Z20|MET} FH|=[RSLICE.

while True:
query = input("\n> ")

if query.lower() in ["ZB=", "exit", "quit"]:
break

response = await self.process_query(query)
print(f"\n{response}")

async def cleanup(self):
IIIIIIEliA% xo-lalglzll-L—ltl;.llllll
if hasattr(self, 'client'):
await self.client.disconnect()

async def main():
client = MCPClient()

# M| 42 (Python A3ZE e CEEZ)
server_path = "path/to/your/server.py"

try:
if await client.connect_to_server(server_path):
await client.chat_loop()
finally:
await client.cleanup()

if __name__ __main__":
asyncio.run(main())

1. 7|3k 22t0[AE A 4 3L API 20| E 23
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5.2. Claude?} E¢ts}7|

MCP 220|221 EE Claude2t S&ot= L CHal Ot ASLICE.

Claude API &8

Anthropic@| Claude APIE At&3t0{ MCP 22I0|HEE 7oist= WiH!

from anthropic import AsyncAnthropic

# Anthropic API Z2fO|ME =7|&}
anthropic = AsyncAnthropic(api_key="your-api-key")

# =4 Fo| FH|
tool_definitions =
{
"name": "get-weather",
"description": "®Xi €M HHEE JEHZLICH,
"input_schema": {
"type": "object",
"properties": {
"location": {
"type": "string",
"description": "HME =3 QX"

}
"required": ["location"]

# Claudel| 238 H&
async def get_claude_response(messages, tools):
response = await anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=messages,
max_tokens=1024,
tools=tools

return response




# =7 A8 A2
async def handle_tool_use(response, client):
message = response.content[0].text

# E7 50| J&s 82
if response.tool_use:
for tool_use in response.tool_use:
tool_name = tool_use.name
tool_params = tool_use.input

print(f"=7 &=: {tool_name}")

# =7 A
try:
result = await client.execute_tool(tool_name,

tool_params)
print(f"=7 &3 Z3t: {result}")

# =7 A AWE Clauded| ™Y
followup = await anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=messages + [
{"role": "assistant", "content": message},
{
"role": "tool",
"name": tool_name,
"content": str(result)

1,
max_tokens=1024

# =T 3Y YOlo|E
message = followup.content[0].text
except Exception as e:

print(f"=7 2™ 2F: {str(e)}")

return message

E =E ME
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async def process_query_with_multiple_tools(query, messages,
tools, client):

# OAIX] =7t

messages.append({"role": "user", "content": query})

# Clauded| =7| & H&

response = await anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=messages,
max_tokens=1024,
tools=tools

message = response.content[0].text

messages.append({"role": "assistant", "content": message})
# 31 & AN
tool_calls_remain =
max_tool_calls = 5

call_count = 0

True

# HEFX[: FOi =7 Hlet

while tool_calls_remain and call_count < max_tool_calls:
call_count += 1

tool_calls_remain =

False

if response.tool_use:

for tool_use in
tool_name =
tool_params

print(f"=+

try:
#

response.tool_use:
tool_use.name
= tool_use.input

%% {call_count}: {tool_name}")

A

result = await client.execute_tool(tool_name,

tool_params)

# =7 A

A ZntE HAIX|of




messages.append({
"role": "tool",

"nmame": tool_name,
"content": str(result)

})

# Claudel| &% 3 NM&

response = await anthropic.messages.create(
model="claude-3-5-sonnet-20240620",
messages=messages,
max_tokens=1024,
tools=tools

message = response.content[0].text
messages.append({"role": "assistant",

"content": messagel})

# F7t =7 80| A=A =l

if response.tool_use:
tool_calls_remain = True

break # & H0f| stLtel =7 &0 X2

except Exception as e:
print(f"=7 A3l 28: {str(e)}")
messages.append({

"role": "tool",
"name": tool_name,
"content": f"QF: {str(e)}"

})

# 25 SH
t

return messages[-1] ["content"]
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class ConnectionManager:
def __init__ (self):
self.clients = {}
self._lock = asyncio.Lock()

async def get_client(self, server_path: str):
"UMe Z=20| chst 220|UEES dretetL|Ct,
async with self._Tlock:
if server_path not in self.clients:
# M 22H0|E Md 3 HZ
client = Client()
try:
await client.connect(server_path)
self.clients[server_path] = client
except Exception as e:
print(f"AMt{ ¢1Z AHmf: {str(e)}")
raise

return self.clients[server_path]

async def disconnect_all(self):
g = ZeORIE AZE BS=gLcH """
async with self._lock:
for server_path, client in self.clients.items():
try:
await client.disconnect()
except Exception as e:
print(f'dZ Z2 23 ({server_path}):
{str(e)}")

self.clients = {}

# AIE OA|
conn_manager = ConnectionManager()




async def process_with_server(server_path, tool_name, params):
client = await conn_manager.get_client(server_path)
return await client.execute_tool(tool_name, params)

# =2 Al H
async def cleanup():
await conn_manager.disconnect_all()

async def execute_tool_with_retry(client, tool_name, params,
max_retries=3, retry_delay=1.0):

IIIIIIXHA'E Ex_!ol E%DI.El_l E?_ AEIéo min

retries = 0

last_error = None

while retries < max_retries:
try:
return await client.execute_tool(tool_name, params)
except ConnectionError as e:
last_error = e

print(f"oiZ 2F, MAz =...
({retries+1}/{max_retries})")

# AZ A=

try:
await client.reconnect()

except Exception as reconnect_error:
print(f"X¥Z& Auli: {str(reconnect_error)}")

retries += 1
await asyncio.sleep(retry_delay x retries) # X[ HiQ

except TimeoutError as e:

last_error = e

print (f"EIJAOIZ, THAE B...

({retries+1}/{max_retries})")

retries += 1

await asyncio.sleep(retry_delay)
except Exception as e:

# 1 2 olels HAl dot

print(f"=7 &3 2F: {str(e)}")

raise

# Zcf ™A= sl =2t



raise last_error or RuntimeError(f"Z|cH A= 31
({max_retries})E =3HSLICLH")

L
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class AsyncTaskManager:
def __init__ (self):
self.tasks = {}
self._task_id_counter =
self._lock = asyncio.Lock()

async def start_task(self, coroutine):
"MUHIST] MRS AlEst 2 IDE drebgtL|ct,
async with self._lock:
task_id = str(self._task_id_counter)
self._task_id_counter +=1

# R AR

task = asyncio.create_task(coroutine)
self.tasks[task_id] = {

"task": task,

"status": "running",

"result": None,

"error": None,

"start_time": asyncio.get_event_loop().time()

# otz 24 47
task.add_done_callback(lambda t:
self._task_done_callback(task_id, t))

return task_id

def _task_done_callback(self, task_id, task):
nUNE 2tE Al SEEEs S
try:
result = task.result()
self.tasks[task_id] ["status"] = "completed"



self.tasks[task_id] ["result"] = result
except Exception as e:
self.tasks[task_id] ["status"] = "failed"

self.tasks[task_id] ["error"] = str(e)

async def get_task_status(self, task_id):
IIIIIIX_||-?=-I| AOI-EHE }_il%bll-l__l[l_.llllll
if task_id not in self.tasks:
return {"error": "HAS 2 £ &LIC"}

task_info = self.tasks[task_id].copy()
# Y A Al H e
del task_info["task"]

# A AZE AL

current_time = asyncio.get_event_loop().time()

task_info["elapsed_time"] = current_time -
task_info["start_time"]

return task_info

async def cancel_task(self, task_id):
Illlllx_||-ob-||% ‘irlizl-l—-ltl-."“"
if task_id not in self.tasks:
return {"error": "HAS 2 & &LIC"}

if self.tasks[task_id] ["status"] == "running":
self.tasks[task_id] ["task"].cancel()
self.tasks[task_id] ["status"] = "cancelled"

return {"status": self.tasks[task_id] ["status"]1}

# ARE OflA
task_manager = AsyncTaskManager()

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "start-long-task":
# 22 Zel= &Y A%
async def long_running_task():
# Ad =Y 23
await asyncio.sleep(30) # 0Of: 30= A
return {"result": "¢ 2z"}

task_id = await
task_manager.start_task(long_running_task())

return {"task_id": task_id, "status": "started"}

elif tool_name == "get-task-status":



# 2 dE| =3
task_id = params.get("task_id")
return await task_manager.get_task_status(task_id)

elif tool_name == "cancel-task":
# &Y FA
task_id = params.get("task_id")
return await task_manager.cancel_task(task_id)

class ResultCache:
def __init__ (self, max_size=100, tt1=3600):
self.cache = {}
self.max_size = max_size
self.ttl = ttl # = B2 & Al
self. access_times = {}
self._lock = asyncio.Lock()

async def get(self, key):
"HUUIHAONN ZtE E3[RLcH
async with self._lock:
if key not in self.cache:
return None

# otz ol
current_time = time.time()
if current_time - self._access_times[keyl ["created"] >

# Ot=E S5 A

del self.cachelkey]

del self._access_times[key]
return None

# A2 Azt YClo|E
self._access_times[key] ["accessed"] = current_time
return self.cachelkey]

async def set(self, key, value):
"HUIHAlO S AMERLICEH
async with self._Tlock:
# Al 37| Hist =l
if len(self.cache) >= self.max_size and key not in
self.cache:
# LRU HHM: 71 2 kK| 42 &= HA



oldest_key = min(
self._access_times,
key=lambda k: self._access_times[k]

["accessed"]

)
del self.cacheloldest_key]
del self._access_times[oldest_key]

# M 2t NE

current_time = time.time()

self.cache[key] = value

self._access_times[key]l = {
"created": current_time,
"accessed": current_time

return value

async def invalidate(self, key):
"NER 719 JHAIE RESHRLICEH
async with self._lock:
if key in self.cache:
del self.cachelkey]
del self._access_times[key]

async def clear(self):
g s JHAIE HIZLCH M
async with self._lock:
self.cache = {}
self. _access_times = {}

# A2 OllA
result_cache = ResultCache()

async def execute_cached_tool(client, tool_name, params):

# WA 7| e (=7 Ol + Uf2O|E{e| sHA|)
cache_key = f"{tool_name}:{hash(frozenset(params.items()))}"

# HA| =0l
cached_result = await result_cache.get(cache_key)
if cached_result is not None:

print (f"7HA[OlM Z2t AH2: {tool_namel}")

return cached_result

# FHA0f gle™ An A
print(f"=7 &3l: {tool_name}")
result = await client.execute_tool(tool_name, params)

# 21 i

await result_cache.set(cache_key, result)



return result

HE| MH S

02 MCP MHE S&5t0] ALE5t= 8!

class MultiServerClient:
def __init__ (self):
self.servers = {}
self.tool_registry = {} # =+ Ol —> AH{ O4Z

async def add_server(self, server_name, server_path):
"UAY MHE Ftet B 252 2EgLcH
client = Client()
try:
await client.connect(server_path)
tools = await client.list_tools()

# MH S5

self.servers[server_name] = {
"client": client,
"tools": tools

# 7 S5
for tool in tools:
self.tool_registry[tool.name] = {
"'server": server_name,
"definition": tool

return len(tools)

except Exception as e:
print(f"Me 7t Aui ({server_name}): {str(e)}")
raise

def get_all_tools(self):
tRE MHO| £l 2ES dretetL|ct, vt
return [tool_info["definition"] for tool_info in
self.tool_registry.values()]

async def execute_tool(self, tool_name, params):
IIIIIIE__'_]_% AeléoHEH_ltl_lllllll
if tool_name not in self.tool_registry:
raise ValueError(f"g # ¢l =3: {tool_namel}")




of

il

server_name = self.tool_registry[tool_name] ["server"]
client = self.servers[server_name] ["client"]

return await client.execute_tool(tool_name, params)

async def disconnect_all(self):
thnpE MH ZE E=@LcH
for server_name, server_info in self.servers.items():
try:
await server_info["client"].disconnect()
except Exception as e:
print(f'dZ g 2F ({server_name}): {str(e)}")

# AL Of|A|
multi_client = MultiServerClient()

# 03] MH F7t

await multi_client.add_server("file-server",
"path/to/file_server.py")

await multi_client.add_server('"weather-server",
"path/to/weather_server.py")

await multi_client.add_server('database-server",
"path/to/db_server.py")

# DE T 55 X3
all_tools = multi_client.get_all_tools()

# =7 A
result = await multi_client.execute_tool("get-weather",
{"location": "Seoul"})

# He|
await multi_client.disconnect_all()

0] MHE SEE W= =7 0|1F S=0 F2[8H0F LT M2 CHE ME oA S2et 0|§2 =
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6.1. HAE

MCP AHet 22I0|HEE TaHMOZ HAESH: WS 2ot Z&L|Ct

# test_weather_server.py

import unittest

import asyncio

import json

from unittest.mock import patch, MagicMock

# HAEEY MH HE JIHRQ7|
from weather_server import list_tools, execute_tool

class WeatherServerTest(unittest.TestCase):
def setUp(self):
# HIAE MY
self.loop = asyncio.new_event_loop()
asyncio.set_event_loop(self.loop)

tearDown(self):
# HAE He
self.loop.close()

test_list_tools(self):

# list_tools &= HAE

tools = self.loop.run_until_complete(list_tools())

# 7|cH Zat Sl

self.assertEqual(len(tools), 2, "=3 7t 2740{0F &L|Ct")

self.assertEqual(tools[@].name, "get-weather", "H Wx =
- O|E0| HRE[}SLICH")

self.assertEqual(tools[1].name, "get-alerts", "F Hm®j =3
O|E0| HZREIUSLICH")

@patch('weather_server.get_weather_data')
def test_execute_tool_weather(self, mock_get_weather):




# get_weather_data =22 Z{x A3

mock_get_weather.return_value = {
"temperature": 25,
"condition": "Sf=2",
"humidity": 60

# execute_tool &4 HAE

params = {"location": "Seoul"}

result = self.loop.run_until_complete(execute_tool('get-
weather", params))

# 29| A7t SHIE DREMOHE SEEU=X =l
mock_get_weather.assert_called_once_with("Seoul")

# Zut stol

self.assertEqual(result["temperature"], 25)

self.assertEqual(result["condition"], "3")
self.assertEqual(result["humidity"], 60)

def test_execute_tool_unknown(self):
# EXstX| 2= =7 SF HAE
with self.assertRaises(ValueError):
self.loop.run_until_complete(execute_tool("unknown-
tool", {}))
if __name__ == '__main__"':
unittest.main()

S H2AE

A MCP AMH{eF 22t0|HE 2to| S8t H|AE!

# test_integration.py
import unittest

import asyncio

import subprocess

import time

import os

from mcp_sdk import Client

class IntegrationTest(unittest.TestCase):
def setUp(self):

# H2AE 4F

self.loop = asyncio.new_event_loop()
asyncio.set_event_loop(self. loop)




# Mb Z2MA AE

self.server_process = subprocess.Popen(
["python", "weather_server.py"l,
stdout=subprocess.PIPE,
stderr=subprocess.PIPE

# Me7E AIZHE mi7ER] efztel X[
time.sleep(1)

# 220|9E %7|3

b
self.client = Client()

self.loop.run_until_complete(self.client.connect("weather_server.
py"))

def tearDown(self):
# HAE He|
self.loop.run_until_complete(self.client.disconnect())

# MU ZEMNA =F
self.server_process.terminate()
self.server_process.wait()

self.loop.close()

def test_tool_listing(self):

# T3 2E X3 HAE

tools =
self.loop.run_until_complete(self.client.list_tools())

# 7|cH Z3t gl

self.assertTrue(len(tools) >= 1, "Z|A 3site] =77t QUO{OF &L
CH*)

self.assertTrue(any(tool.name == '"get-weather" for tool
in tools),

"get-weather =7} =50 U0{OF BfLICH")

def test_tool _execution(self):
# =7 AH¥ HAE
result = self.loop.run_until_complete(
self.client.execute_tool("get-weather", {"location":
"Seoul"})
)

# A1t 4 gel
self.assertIn("temperature", result, "S8H0| temperature Z
E7t EQetLoH)

self.assertIn("condition", result, "&%0| condition ZLZJ}t



self.assertIn("humidity", result, "SEo| humidity Z=7t =

# 2t 98AM gol

T-= O = -

self.assertIsInstance(result["temperature"], (int,

self.assertIsInstance(result["condition"], str)
self.assertIsInstance(result["humidity"], (int, float))

if _ _name__ __main__":
unittest.main()

AtSetE HIAE T+

MCP HIAEE XtStst| Qe =+et 7| |:
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o HIAE X}S3t AJEE LYot ALIZ[RE NSO 2 HIAESH= ATEE

e Cl/CD mtojzzjol E&t: GitHub Actions, Jenkins S} HS8t0{ X|&X HAE

# mcp_test_runner.py
import asyncio

import os

import sys

import json

import argparse

from mcp_sdk import Client

async def run_test_scenarios(server_path, scenarios_file):
"UHEIAE ALIE[Q mo|M ALIZ[RE 90 AEigfL|ct,
# ALiE|e ot 2EE
with open(scenarios_file, 'r', encoding='utf-8') as f:

scenarios = json.load(f)

# ZSEI0|9E =7|3}
client = Client()
try:
await client.connect(server_path)

# A8 Jtset EF X3
tools = await client.list_tools()
print(f"At8 7tsst =7 {len(tools)}7i:")
for tool in tools:
print(f"- {tool.name}: {tool.description}")




# AlLi2[e A3
for i, scenario in enumerate(scenarios):
print(f"\n[AlLl2|2 {i+1}] {scenario.get('description’,

2y st ")

tool_name = scenario["tool"]
params = scenario["params"]
expected = scenario.get("expected", {})

try:
print(f"=7 &3: {tool_name}")
print(f"ot2to|E: {params}")
# = A

result = await client.execute_tool(tool_name,
params)
print(f"&a: {result}")

# 2ot 43
if "keys" in expected:
for key in expected["keys"]:
assert key in result, f"Zo0o| 23t 7|7t ¢f
sLch: {key}"

if "values" in expected:
for key, value in expected["values"].items():
assert result.get(key) == value, f"Z3 %
O YUXISHK| L&LICt: {key}"

print("@ 43")
except AssertionError as e:
print(f"X Amf: {str(e)}")
except Exception as e:
print(f"X 2%F: {str(e)}")
finally:
await client.disconnect()

def main():
parser = argparse.ArgumentParser(description="MCP AMH HAE T
')
parser.add_argument('server', help='MCP AMH ZHZ')
parser.add_argument('scenarios', help="'AlLI2]2 JSON It ZZ')
args = parser.parse_args()
asyncio.run(run_test_scenarios(args.server, args.scenarios))
if __name__ == '__main__"':

main()
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import logging
import sys
import os
import time

# =27 2%

def setup_logger(name):
# 23 C[HEZ] 4Hd
log_dir = "logs"
os.makedirs(log_dir, exist_ok=True)

# 271 dd
logger = logging.getlLogger(name)
logger.setLevel(logging.DEBUG)

# EME 23 nfg 8%

timestamp = time.strftime("%Y%m%d")

file_handler = logging.FileHandler(f"
{log_dir}/{name}_{timestamp}. log")
file_handler.setLevel(logging.DEBUG)

A =
# 2& =9 2%

console_handler = logging.StreamHandler(sys.stdout)
console_handler.setlLevel(logging.INFO)

# =oi HF

formatter = logging.Formatter('%(asctime)s - %
(levelname)s - %(message)s')

file_handler.setFormatter(formatter)

console_handler.setFormatter(formatter)

# HEH FIt
logger.addHandler(file_handler)
logger.addHandler(console_handler)

return logger



# MCP AMHOM ALE
logger = setup_logger("mcp_server")

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:

logger.info(f"=7 A&l 2F: {tool_name}")

logger.debug(f"=7 uf2tojEf: {params}")

try:
if tool_name == "get-weather":
location = params.get("location", "")
logger.info(f"&M HE =3|: {location}")

try:
# API S
result = get_weather_data(location)
logger.debug ("= API S%: {result}")
return result
except Exception as e:
logger.error(f"gM API & 2F: {str(e)}",
exc_info=True)
raise
else:
logger.warning(f"& =+ @l =+: {tool_namel}")
raise ValueError(f"g & g¢l= =3: {tool_name}")
except Exception as e:
logger.error(f"=3 Adll @2: {str(e)}", exc_info=True)
raise

O2EZ Al

MCP Z2EZ HAIX| ZAE S8t 27 ofZ:

class ProtocolInspector:
def __init__(self, enabled=True):
self.enabled = enabled
self.log_file = None
self.request_history = []
self.response_history = []
self.max_history = 100

start_logging(self, file_path=None):
IIIIIID_"Ale Ez}l Alz!-llllll
if not self.enabled:




return

if file_path:
self.log_file = open(file_path, 'w', encoding='utf-
8')
self.log(f"-—— MCP ZZEZ 2Z A%
{time.strftime('%sY-%m-%d %H:%M:%S')} ——-")

def stop_logging(self):
"MUHAX] 2d B
if self.log_file:
self.log(f"-—— MCP ZZ2EE ZZ Z=Z:
{time.strftime('%sY-%m-%d %H:%M:%S')} ——-")
self.log_file.close()
self.log_file = None

def log_request(self, request):
Illlllgg D_”Alxl Ejoﬂlllll
if not self.enabled:
return

self.request_history.append(request)
if len(self.request_history) > self.max_history:
self.request_history.pop(0)

self.log(f">>> 2&: {json.dumps(request, indent=2,
ensure_ascii=False)}")

def log_response(self, response):
IIIIII%E_‘:II- D_”Alxl Ejoﬂlllll
if not self.enabled:
return

self.response_history.append(response)
if len(self.response_history) > self.max_history:
self.response_history.pop(0)

self.log(f"<<< 8&: {json.dumps(response, indent=2,
ensure_ascii=False)}")

def log(self, message):
MHNHAIX] 2t
if self.log_file:
self.log_file.write(f"{message}\n")
self.log_file.flush()

def get_last_exchange(self, count=1):
IlIIIIilE_ JT'L§|_I- D.”Alxl Eilllllll
exchanges = []
for i in range(min(count, len(self.request_history),



len(self.response_history))):
idxk = -1 - i
exchanges.append({
"request": self.request_history[idx],
"response": self.response_history[idx]
})

return exchanges

# SCIO[ENM AL
inspector = ProtocolInspector()
inspector.start_logging("mcp_debug. log")

# Az S2H0|YME send/receive HME CHA|
original_send = client.send
original_receive = client.receive

async def send_with_logging(message):
inspector. log_request(message)
return await original_send(message)

async def receive_with_logging():
response = await original_receive()
inspector. log_response(response)
return response

client.send = send_with_logging
client.receive = receive_with_logging

# A8 = FE
inspector.stop_logging()

= JHs3t 2ol 2
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# PythonOllX MCP AH{
import cProfile
import pstats
import io

from mcp_sdk import

Server()
My MH

server
# ...

def profile_server
# cProfile2 At
pr = cProfile.
pr.enable()

# HAE A (of:
for i in range(

C

Server

):

rofile()

100H9| =32
100) :

SE)




test_execute_tool("get-weather", {"location": "Seoul"})

pr.disable()

io0.StringIO()
ps = pstats.Stats(pr, stream=s).sort_stats('cumulative')

ps.print_stats(20) # &% 207 =0t =
print(s.getvalue())

async def test_execute_tool(tool_name, params):
# execute_tool & =X 5=
return await execute_tool(tool_name, params)
if __name__ == "_ _main__":
profile_server()

SEH AIZH 2| X3}
MCP AMHQ| SEt A|ZtS XX 3}6t= Z=Q HitH:

HIS7| X2] 2[X 3}

# 22802l H|S7| 2| oA
import asyncio
from functools import lru_cache

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "get-data":
# 08| H|S7| Zs HHE X
tasks = [
fetch_main_data(params),
fetch_additional_info(params),

update_statistics(params)

# ZRE ZAS SAl0ll

results = await asyncio.gather(xtasks)

# 2ot g

return {
"main_data": results[0],
"additional_info": results[1],
"stats_updated": results[2]




# XF FEE HEE Y

@lru_cache(maxsize=100)

async def fetch_main_data(params_str):
# params_str2 HANHZIE EXER ¢

# (lru_cache?t EMHzZIE =Y XMe|E
params = json.loads(params_str
# ... HO|H =3 27 ...

return data

olojE] & 2| Xzt

# 34 dlojly x[Xst
async def optimize_response(data, fields=None, max_items=None):
"3 HlolHE z(AstefLct,
# 1. ZQst ZEoh MEH
if fields:
if isinstance(data, list):
result = [{k: item[k] for k in fields if k in item}
for item in datal
else:
result = {k: datalk] for k in fields if k in data}
else:
result = data

# 2. &= = Hsgt
if max_items and isinstance(result, list) and len(result) >
max_items:
result = result[:max_items]

return result

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "search-items":
# #H2| M
all_items = await search_database(params["query"])

# Y z/Hst

fields = params.get("fields", ["id", '"name",
"description"])

max_items = params.get("limit", 50)

return await optimize_response(all_items, fields,
max_items)




HIEE] AR XX et
MCP ME{Ql HIZ2| ALgRFS & Hatets Wi
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# U8 ClojEe AEZ|Y X2
@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "process-large-data":
file_path = params.get("file_path")

# x| oU2 =220 ZEskK| &t AEZ|Y X
processed_count = 0
result_chunks = []

# LIS H3 HRE X2
async with aiofiles.open(file_path, 'r') as f:
chunk_size = 1024 x 1024 # 1MB &3
while chunk := await f.read(chunk_size):
# X3 A2
processed_data = process_chunk(chunk)
result_chunks.append(processed_data)
processed_count += len(chunk)

# ZlE o 52
yield {
"progress": {
"processed_bytes": processed_count,
"status": "processing"

# =T ZAut digt
return {
"result": "".join(result_chunks),

"processed_bytes": processed_count

# OZ22] AL Hgh 718
class MemoryLimiter:
def __init__ (self, max_memory_mb=200):
self.max_memory_mb max_memory_mb
self.current_usage = 0
self._lock = asyncio.Lock()




async def allocate(self, size_mb):

II”"E_|_+_¢ %-%_I-% AlEEI—LlEI_.IIIIII

async with self._lock:

if self.current_usage + size_mb > self.max_memory_mb:

raise MemoryError(f"Ol22| &% st= =1: {size_mb}MB
O

23, {self.max_memory_mb - self.current_usage}MB 7I2")

self.current_usage += size_mb
return True

async def release(self, size_mb):
Illlllalﬁég st_”EH_lEI_.IIIIII
async with self._lock:

self.current_usage = max(@, self.current_usage -
size_mb)

# A8 OlA|
memory_limiter = MemoryLimiter(max_memory_mb=500)

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "process—image":
image_path = params.get("image_path")
# O[O|X| 37| =l

file_size_mb = os.path.getsize(image_path) / (1024 x 1024)
# Xelof Zest oy HE2| (A2 37(9 3HiE 7H)

required_memory = file_size_mb *x 3

try:
# HZ22| oY Az

await memory_limiter.allocate(required_memory)

try:
# O|OIX| HM2| 2%
result = process_image(image_path)
return result
finally:
# XM2| 2= = 022 sHA|
await memory_limiter.release(required_memory)
except MemoryError as e:

return {"error": str(e), "suggestion": "O =2 O|0|X|Z2
AESHNI"}

— O O X

SHEFA Ol EA|M A 2|
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class RequestLimiter:
def __init__ (self, max_concurrent=5, queue_size=20):

self.semaphore = asyncio.Semaphore(max_concurrent)
self.queue = asyncio.Queue(maxsize=queue_size)
self._worker_task = None

async def start_workers(self):
Illlllx_!.olz-lxl_ EHﬁﬂ% Alx_!-él:h_“:}_.llllll
self._worker_task =
asyncio.create_task(self._process_queue())

async def stop_workers(self):
NUURIRIXL EfASIE SKA[gILCH
if self._worker_task:
self._worker_task.cancel()
try:
await self._worker_task
except asyncio.CancelledError:
pass

async def _process_queue(self):
"UFOIAM RS M2l

while True:
job, future = await self.queue.get()
try:
async with self.semaphore:
result = await job()
future.set_result(result)
except Exception as e:
future.set_exception(e)
finally:
self.queue.task_done()

async def submit(self, job_coroutine):
IIIIIIIl.O-]O X_”Eol_—, Futurez HI_I.QI_I_Ol:II-thl_.IIIIII

future = asyncio.Future()
try:
await self.queue.put((job_coroutine, future))
return await future

except asyncio.QueueFull:

raise RuntimeError("Q¥ F7tI 7t5 HFELICH. LSO CHA| A5t

Me.™)

# A2 OflA
request_limiter =

RequestLimiter(max_concurrent=10, queue_size=50)




@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "process—-data":
# & g9
async def job():
return await process_data_internal(params)

# 2 Mz 2 Z3 oy
try:

return await request_limiter.submit(job)
except RuntimeError as e:

return {"error": str(e), "retry_after": 5}

# 2y 24 M| 28
class WorkDistributor:
def __init__ (self, worker_count=4):
self.worker_count = worker_count
self.workers = []
self.task_counter = 0

async def start_workers(self):
IIIIIII_||-?=-I|X|_ EEA_”&% Alx_ll-g‘:!-Lll:l_lllllll

import multiprocessing

for i in range(self.worker_count):

# UK Z2EMA A[E

worker = multiprocessing.Process(
target=run_worker_process,
args=(1i,)

)

worker.start()

self.workers.append(worker)

print(f"{self.worker_count}7ie| =Xt Z2MNAT} ARE[FASLICEH ")

async def stop_workers(self):
NMRIIRL ZEMAE FEELCH "
for worker in self.workers:
worker.terminate()
worker.join()
self.workers = []
print("2E =HAX} Z2NAJL BSZE|USLICH ")

async def distribute_task(self, task_data):
NMRIIS EAXIOA EefEiLcH,




# = ID MY
task_id = f"task_{self.task_counter}"
self.task_counter += 1

# MY CIOHE ZYRiet SR + A= FH=Z s
)

serialized_task = json.dumps(task_data

# & 2H| (06{7|ME RedisE OAIZ ALE)
import redis
r = redis.Redis()
r.lpush("task_queue", json.dumps({
"task_id": task_id,
"data": serialized_task
)

# =Y etz oy
result = None
max_wait = 60 # ZICf 60X CH7|
for _ in range(max_wait):
result_data = r.get(f"result:{task_id}")
if result_data:
result = json.loads(result_data)
r.delete(f"result:{task_id}")
break
await asyncio.sleep(1)

if not result:
return {"error": "¢ AlZt =1}

return result

# AR ZENA A S

def run_worker_process(worker_id):
import redis
r = redis.Redis()

print (f"=Axt {worker_id} AIZ")

while True:
# =Y Ch7|QoilM =Y 77
task_data = r.brpop("task_queue", timeout=0)
if not task_data:
continue

# = AN

task = json.loads(task_datal1ll)
task_id = task["task_id"]

data = json.loads(task["data"])

try:



# A =Y &2
result = process_task(data)

# 20 M

r.set(f"result:{task_id}", json.dumps(result))

r.expire(f"result:{task_id}", 300) # 5= o
except Exception as e:

# 25 M

r.set(f"result:{task_id}", json.dumps({"error":

5 oz

str(e)}))
r.expire(f"result:{task_id}", 300)

# AE OflA
distributor = WorkDistributor(worker_count=0s.cpu_count())

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —>
Any:
if tool_name == "heavy-computation":
# 2H2 AL =Y 24 xE|

return await distributor.distribute_task(params)
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AMEX =1t 2R HO|H = g Aot HAED| X 2[oHOF ghL|Ct:

# o4 43 2 ¥ X2 ¥
def validate_path(base_path, user_path):

MUALEXL o F=2o| otddE AZEfLct "

# M d=2=2 HEt

abs_path =
os.path.abspath(os.path.normpath(os.path.join(base_path,
user_path)))

# base_path LHR0| A=K =l
return abs_path.startswith(os.path.abspath(base_path))

def sanitize_sql_input(sql_input):
tnsQL Yol M MZ|E SFLICH
# SQL Q™M HIX|IE g 7HEHSH A2
# MNZE PreparedStatementLt ORME AtE3t
dangerous_chars = [';"', '—=', '/x', 'x
'SELECT', 'DROP', 'DELETE', 'UPDATE']
sanitized = sql_input

20|

A

/', 'xp_', "UNION',

for char in dangerous_chars:
sanitized = sanitized.replace(char, ''")

return sanitized

@server.execute_tool
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "read-file":
# 712 42 43 (st 7|2 ClHER|)
base_path = '"/safe/read/directory"
user_path = params.get("path", "")

# 42 43
if not validate_path(base_path, user_path):
return {
"error": "HI20| SEEX| L2 F=LICH",
""code": "INVALID_PATH"

full_path = os.path.join(base_path, user_path)
with open(full_path, "r", encoding="utf-8") as f:
content = f.read()




return {"content": content}
except Exception as e:
return {"error": str(e)}

elif tool_name == "query-database":
# SQL #z2| 2/ A2
query = params.get("query", "")
sanitized_query = sanitize_sql_input(query)

# =& sSqL ORMO|L} m2tOjE{st=l 2| At
# O] OA= imm,“WEL[HEHEf%JAFIHQ
return {"w ' : SQL #Hzle HEE X LEL|CH}

# JIWT 7[dt @l

import jwt

import time

from functools import wraps

# HY 7] (HN2Es &g Ha SOolM XSt 22l)
SECRET_KEY = "your-secret-key"

def create_token(user_id, permissions, expires_in=3600):
ol EZE Mok,
payload = {
"user_id": user_id,
"permissions": permissions,
"exp": time.time() + expires_in
¥
return jwt.encode(payload, SECRET_KEY, algorithm="HS256")

verify_token(token):
"MEZEZS HAEStn Ho|EEE HretefL|Ct. "
try:
payload = jwt.decode(token, SECRET_KEY, algorithms=
["HS256"])
return payload
except jwt.ExpiredSignatureError:
raise ValueError("2t=2E EZLICH")
except jwt.InvalidTokenError:
raise ValueError("R&sH| £2 EZYULICH)

def require_permission(permission):




"UHER Hsto] Hest = AdlES gt o|Za|ofE
def decorator(func):
@wraps(func)
async def wrapper(tool_name, params):
# QYN EEZ =&
token = params.pop("token", None)
if not token:
return {"error": "QIE0| ELEHL|CH", "code":
"AUTH_REQUIRED"}

try:
# EE 45
payload = verify_token(token)
user_permissions = payload.get("permissions", [])

# #Hst =l
if permission not in user_permissions:
return {
"error": "®Z Fs§Ho| giELICH!,
""code": "PERMISSION_DENIED"

# AH o A
return await func(tool_name, params)
except ValueError as e:

return {"error": str(e), "code": "INVALID_TOKEN"}
return wrapper

return decorator

# AHsHo| ZQsh =3 Al
@server.execute_tool
@require_permission("file_write")
async def execute_tool(tool_name: str, params: Dict[str, Any]) —
Any:
if tool_name == "write-file":

# ofd M7 2 (A gel F)

path = params.get("path", "")

content = params.get("content", "")

# ... OY M7 2E
return {"success": True}

OHE =7 A2

S =Hot

MCP A2t S20[AE o] E4 Hots Zeldt= !



# HTTPS S4 M3 (FastAPI OfA])

from fastapi import FastAPI, Depends, HTTPException, Security
from fastapi.security import APIKeyHeader

import uvicorn

import ssl

app = FastAPI()

# API 7| 2=
API_KEY_NAME = "X-API-Key"
API_KEY = "your-api-key" # AXZE= &F H SO|M QHEsHH 22

api_key_header = APIKeyHeader(name=API_KEY_NAME,
auto_error=False)

async def get_api_key(api_key: str = Security(api_key_header)):
if api_key '= API_KEY:
raise HTTPException(
status_code=403,
detail="®=&3X| %2 API 7|LIC}"
)

return api_key

@app.post("/execute-tool")

async def execute_tool_endpoint(
request_data: dict,
api_key: str = Depends(get_api_key)

tool_name = request_data.get("tool_name")
params = request_data.get("params", {})

# MCP Mo =7 A oF dME
result = await execute_tool(tool_name, params)
return result

if _name__ == "_main__":
# SSL ZHIAE MY
ssl_context = ssl1.SSLContext(ss1.PROTOCOL_TLS_SERVER)
ssl_context.load_cert_chain('cert.pem', keyfile='key.pem')

# HTTPSZE Mb{ A&
uvicorn. run(

app,
host="0.0.0.0",
port=8443,

ssl_keyfile='key.pem',



ssl_certfile="'cert.pem'

MCP MH = Z3st AstE 7HE = UALEE, B = == EXN| AdS5otn, £ Aot HAE HE
otH, Z2°0t 2ol = g Q15 A 2AelS FII5HH
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DockerE Ar&3t0{ MCP MHE ZiE|0|=tst= 2!

# MCP MH& Dockerfile OiA|
FROM python:3.9-slim

WORKDIR /app

# EQst m7|X| =X
COPY requirements.txt .
RUN pip install —-no-cache-dir -r requirements.txt

# OfZZ|7A0[d ZE =At

COPY .

# &8 #Hy 23

ENV MCP_SERVER_PORT=8000
ENV LOG_LEVEL=info

# ZE L=
EXPOSE 8000

# M A
CMD ["python", "server.py"]

Docker ComposeE ALE5I0d MCP At e} 2| EM S SlH| HiEoh= HHH:



# docker—compose.yml OfA]|
version: '3’

services:
mcp-server:
build:
ports:
- "8000:8000"
environment:
— MCP_SERVER_PORT=8000
— LOG_LEVEL=info
— DATABASE_URL=postgresql://user:password@db:5432/mcp
volumes:
- ./data:/app/data
depends_on:
- db
restart: unless—stopped

db:
image: postgres:13
environment:
— POSTGRES_USER=user
— POSTGRES_PASSWORD=password
— POSTGRES_DB=mcp
volumes:
— postgres_data:/var/1lib/postgresql/data
restart: unless—stopped

volumes:
postgres_data:

ME2| A HHE

AWS Lambda®t Z2 AMHE[A 2HZ0| MCP AH S Bl Z35t= !

# AWS LambdaZ I8t MCP MH{ ZE OjA|
import json

import asyncio

from mcp_sdk import Server

server = Server()

# Tt S5
@server.list_tools
async def list_tools():




# ... = B8 Ho ...
return tools

@server.execute_tool

async def execute_tool(tool_name, params):
# ... & A 2F ...
return result

# Lambda =2

def lambda_handler(event, context):
# API Gateway O[HIE 2|
body = json.loads(event.get('body', '{}'))
method = body.get('method"')

# HIS7| g HAS ?IE OMIE Rz &7

loop = asyncio.get_event_loop()

if method == 'list_tools':
# E7 25 2F Az
tools = loop.run_until_complete(list_tools())
return {
'statusCode': 200,
'body': json.dumps({
'tools': [tool.__dict__ for tool in tools]
})
+
elif method == 'execute_tool':
# 7 A 2F X
tool_name = body.get('tool_name')
params = body.get('params', {})

try:
result =
loop.run_until_complete(execute_tool(tool_name, params))
return {
'statusCode': 200,
'body': json.dumps({'result': result})
}
except Exception as e:
return {
'statusCode': 500,
'body': json.dumps({'error': str(e)})

else:
return {
'statusCode': 400,
'body': json.dumps({'error': 'Invalid method'})




sta b Qlmat
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KubernetesE A2t 2t 7HsSH MCP M QIE2tE P56H= U

J

# Kubernetes HYEZE 2|t MCP AMH YAML Oi[A|
apiVersion: apps/vl
kind: Deployment
metadata:
name: mcp-server
labels:
app: mcp-server
spec:
replicas: 3
selector:
matchLabels:
app: mcp-server
template:
metadata:
labels:
app: mcp-server
spec:
containers:
— name: mcp-server
image: registry.example.com/mcp-server: latest
ports:
— containerPort: 8000
env:
— name: MCP_SERVER_PORT
value: "8000"
name: LOG_LEVEL
value: "info"
name: DATABASE_URL
valueFrom:
secretKeyRef:
name: mcp-server—secrets
key: database-url
resources:
limits:
cpu: "1"
memory: "1Gi"
requests:
cpu: "500m"
memory: "512Mi"
livenessProbe:
httpGet:
path: /health
port: 8000
initialDelaySeconds: 30




periodSeconds: 10
readinessProbe:
httpGet:
path: /ready
port: 8000
initialDelaySeconds: 5
periodSeconds: 5
apiVersion: vl
kind: Service
metadata:
name: mcp-server—service
spec:
selector:
app: mcp-server
ports:
- port: 80
targetPort: 8000
type: LoadBalancer

# SAP A|AEN iE MCP AH{ OfA]

import json

import requests

from mcp_sdk import Server

from mcp_sdk.types import ToolDefinition

# SAP AZ H¥

SAP_BASE_URL = "https://sap.example.com/api"
SAP_USER = "mcp_integration"

SAP_PASSWORD = "your-password" # AXNZE=

# SAP API S& &
def call_sap_api(endpoint, method="GET", data=None):
url = f"{SAP_BASE_URL}/{endpoint}"
headers = {
"Content-Type": "application/json",

ot

H
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"Accept": "application/json"

}

response = requests.request(
method,
url,

auth=(SAP_USER, SAP_PASSWORD),
headers=headers,
json=data

response.raise_for_status()
return response.json()

# MCP MH &%
server = Server()

@server.list_tools
async def list_tools():

return [

ToolDefinition(
name="get-customer",
description="12 ¥HE Z3|g|CI"
input_schema={

"type': "object",
"properties": {
"customer_id": {
"type": "string",

"description": "1z ID"
I
}I
"required": ["customer_id"]
b
)r
ToolDefinition(

name="create-sales—-order",

description="Z0§ FZS dMaL|Ct",

input_schema={
"type": "object",
"properties": {
"customer_id": {
"type": "string",

"description": "%
}’
"items": {
"type": "array",
"description": "FE
"items": {

IDII

o2
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"type': "object",

"properties": {



"product_id": {"type": "string"},
"quantity": {"type": "number"}
}

"required": ["product_id",

"quantity"]

}

"required": ["customer_id", "items"]

@server.execute_tool
async def execute_tool(tool_name, params):

if tool_name == "get-customer":
customer_id = params.get("customer_id")
try:
# SAP 1 HHE X3 API S
customer_data =
call_sap_api(f"customers/{customer_id}")

0K

# ZQst ooy = 3 It
return {
"id": customer_data.get("id"),
""name": customer_data.get("name"),
"email": customer_data.get("email"),
"address": customer_data.get("address"),
"credit_limit": customer_data.get("creditLimit")

by

except Exception as e:
return {"error": f"Iz HME X35 Mil{: {str(e)}"}

elif tool_name == '"create-sales-order":

try:
# SAP Ao S| H|O[Ef tHgt

sap_order = {
"customerId": params.get("customer_id"),

"items": [

{

"materialNumber": item.get("product_id"),
"quantity": item.get("quantity")

¥

for item in params.get("items", [])

# SAP =2 M4 API S=
result = call_sap_api("sales-orders", method="POST",

data=sap_order)



return {
"order_id": result.get("orderNumber"),
"status": result.get("status"),
"total_amount": result.get("totalAmount"),
"created_at": result.get("createdAt")

by

except Exception as e:
return {"error": f"F&2 M4 Aal: {str(e)}"}

return {"error": "¢ % ¢l =3: {tool_name}"}

HIOJE HHEHA S ZAL
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# Z4Ar 22 2 OOl AHEA s 7
import uuid

import datetime

import logging

from functools import wraps

# A 23 43
audit_logger = logging.getLogger("mcp.audit")
audit_logger.setLevel(logging.INFO)

# o shse| A

audit_file_handler = logging.FileHandler("audit.log")

audit_file_handler.setFormatter(
logging.Formatter('%(asctime)s - %(message)s')

)

audit_logger.addHandler(audit_file_handler)

# A 23 GO|HH|O|A XNEF &t

async def save_audit_log(log_entry):
MnZiIAb 235 C|O[EH|O| A KEFILICEH
import asyncpg

conn = await
asyncpg.connect("postgresql://user:password@localhost/auditdb")
try:
await conn.execute(
INSERT INTO audit_logs
(timestamp, user_id, action, tool_name, parameters,
result_status, request_id)




VALUES (%1, $2, $3, $4, $5, $6, $7)

mun
’

log_entry["timestamp"],
log_entry["user_id"],
log_entry["action"],
log_entry["tool_name"],
json.dumps(log_entry["parameters"]),
log_entry["result_status"],
log_entry["request_id"]

)

finally:
await conn.close()

# A 24 HIZE0|E
def audit_log(func):
@wraps(func)
async def wrapper(tool_name, params):
# 23 ID ¥4

request_id = str(uuid.uuid4())

# ALRXF ID 25 (915 AIASo|A 7pxelof 8)
user_id = params.get("_user_id", "anonymous")

# 21 ool ZEZE oi2tolH
filtered_params = {
k: ("skkkx" if k in ["password", '"credit_card",
"ssn"] else v)
for k, v in params.items()
if not k.startswith("_") # LHiE I2i0/E H|<|

# AZEARE 7|1F

il

start_time = datetime.datetime.now()

# ZAL 2O AMZE 5

start_log = {
"timestamp": start_time.isoformat(),
"user_id": user_id,
"action": "TOOL_EXECUTION_START",
"tool_name": tool_name,
"parameters": filtered_params,
"request_id": request_id

# AE 23 7|12
audit_logger.info(f"REQUEST_START:
{json.dumps(start_log)}")

try:
# AA|

i

1>
=
ogt



result = await func(tool_name, params)

IERSES

s = "SUCCESS"

return result
except Exception as e:
# Au MeEj MF
status = f"ERROR: {str(e)}"
raise
finally:
# B2 A2t J7|E
end_time = datetime.datetime.now()
duration_ms = int((end_time -
start_time).total_seconds() *x 1000)

# A BO B8 o5

end_log = {
"timestamp": end_time.isoformat(),
"user_id": user_id,
"action": "TOOL_EXECUTION_END",
"tool _name": tool_name,
"parameters": filtered_params,
"result_status": status,
"duration_ms": duration_ms,
"request_id": request_id

# =2 21 7|2
audit_logger.info(f"REQUEST_END:
{json.dumps(end_1log)}")

# Co|gH|o|A0| 23 K& (H[S7])
asyncio.create_task(save_audit_log(end_log))

return wrapper

# MCP At{of] ZA 24 HE
@server.execute_tool
@audit_Tlog
async def execute_tool(tool_name, params):
# ... &7 A 22X
return result

SSO 2 7Y ¢l
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# Azure AD Q15 S OfA|

import msal

import requests

from fastapi import FastAPI, Depends, HTTPException

from fastapi.security import OAuth2AuthorizationCodeBearer
from mcp_sdk import Server

app = FastAPI()
mcp_server = Server()

# Azure AD A&H

AZURE_AD_TENANT_ID = "your—-tenant-id"
AZURE_AD_CLIENT_ID = "your—client-id"
AZURE_AD_CLIENT_SECRET = "your-client-secret"
AZURE_AD_REDIRECT_URI = "https://your-
service.example.com/auth/callback"

# MSAL ¥ A¥N
msal_app = msal.ConfidentialClientApplication(
AZURE_AD_CLIENT_ID,

authority=f"https://login.microsoftonline.com/{AZURE_AD_TENANT_ID
}II ,
client_credential=AZURE_AD_ CLIENT_SECRET

# OAuth2 270 MH
oauth2_scheme = OAuth2AuthorizationCodeBearer (

authorizationUrl=f"https://login.microsoftonline.com/{AZURE_AD_TE
NANT_ID}/oauth2/v2.0/authorize",

tokenUr1l=f"https://login.microsoftonline.com/{AZURE_AD_TENANT_ID}
/oauth2/v2.0/token",
)

# AEA Het A3
async def validate_token(token: str = Depends(oauth2_scheme)):
# EEZ Hd3
try:
# Microsoft Graph APIZ ZZ5t0] E2 A4S
headers = {"Authorization": f"Bearer {token}"}
response = requests.get(
"https://graph.microsoft.com/v1.0/me",
headers=headers

if response.status_code !'= 200:
raise HTTPException(



status_code=401,
detail="{SEotX| %2 25 EZL|CH"

# AEA FHE gigt
user_info = response.json()
return {
"id": user_info.get("id"),
"email": user_info.get("userPrincipalName"),
"name": user_info.get("displayName")
+
except Exception as e:
raise HTTPException(
status_code=401,
detail=f"QlZ Huf: {str(e)}"

# Q3 E2IRE
@app.get("/auth/login")
async def login():
# Azure AD 219! HO|X|2 z2|C|aM
auth_url = msal_app.get_authorization_request_url(
scopes=["User.Read"],
redirect_uri=AZURE_AD_REDIRECT_URI
)

return {"auth_url": auth_url}

@app.get("/auth/callback")
async def auth_callback(code: str):
# 0z ICE EZ EE
result = msal_app.acquire_token_by_authorization_code(
code,
scopes=["User.Read"],
redirect_uri=AZURE_AD_REDIRECT_URI

if "error" in result:
raise HTTPException(

status_code=401,
detail=f"¢l& Auli: {result.get('error_description')}

# EZ gigh
return {"token": result.get("access_token")}

# MCP T3 A& A=ZQIE
@app.post("/execute-tool")
async def execute_tool_endpoint(
request_data: dict,
user: dict = Depends(validate_token)



# £ O|Ex mE0H F=
tool_name = request_data.get("tool_name")
params = request_data.get("params", {})

# QABE ABX HE FI}
params ["_user_id"] = user.get("id")

params["_user_email"] = user.get("email")

# MCP Muo =7 &3 @3 M

result = await mcp_server.execute_tool_handler(tool_name,
params)

return result

MCP E2EZ=S 2FsI0] O ST AlLIE|2E X|H5t= Aol chol ot L Tt

# Z2EEZ F oAl 25 7ls Ft
from mcp_sdk import Server

from mcp_sdk.types import NotificationMessage
import asyncio
import uuid

class ExtendedMCPServer(Server):
def __init__ (self):
super().__init__ ()
self.subscriptions = {}
self.subscription_tasks = {}

async def handle_custom_request(self, method, params):
IIIIII;‘IﬁEI:-II Ey‘g i_lElIIIIII
if method == "subscribe":
return await self._handle_subscribe(params)
elif method == "unsubscribe":

return await self._handle_unsubscribe(params)
else:

# Y 4 gk HANSE 20 Sgaz M

return await super().handle_custom_request(method,
params)



async def _handle_subscribe(self, params):
IIIIII__r]_% 9_%' i_lE_lIIIIII
event_type = params.get("event_type")
filters = params.get("filters", {})

if not event_type:
return {"error": "event_typeO| ZQsH|C}"}

# 7= ID AN
subscription_id = str(uuid.uuid4())

# 7= g2 M

self.subscriptions[subscription_id] = {
"event_type": event_type,
"filters": filters

# = EA3 AR (0f]: F7|HQl O[HIE ZAL)

task =
asyncio.create_task(self._subscription_task(subscription_id))

self.subscription_tasks[subscription_id] = task

return {"subscription_id": subscription_id}

async def _handle_unsubscribe(self, params):
Illlll:r]_% _;;:_li 9_%' i_iE_lIIIIII

subscription_id = params.get("subscription_id")

if not subscription_id or subscription_id not in
self.subscriptions:
return {"error": "R&otX| %2 subscription_id&LICH'}

# 7= EiAT FHA

if subscription_id in self.subscription_tasks:
self.subscription_tasks[subscription_id].cancel()
del self.subscription_tasks[subscription_id]

# += &2 HNA
del self.subscriptions[subscription_id]

return {"success": True}

async def _subscription_task(self, subscription_id):
"N OMIE SL|EE 9l gl ™M&gne
try:
subscription = self.subscriptions[subscription_id]
event_type = subscription["event_type"]
filters = subscription["filters"]



while True:
# OMIE At 22 (of: Ho|EH[ojA Z&, md WY X 3)
events = await self._check_events(event_type,
filters)
# OMIEYL QoM 42l ME
for event in events:
await self.send_notification(
NotificationMessage (
method="event",
params={
"subscription_id":
subscription_id,
"event_type": event_type,
"data": event

# 7|52l 7|
await asyncio.sleep(5)
except asyncio.CancelledError:
# A5 Fa Al HE| 2HA
pass
except Exception as e:
print(f"35 E{lA3 2F: {str(e)}")

async def _check_events(self, event_type, filters):
"HMUO[HIE ZAF 2E[t
# AN A2 OHE Ko w2t CHE
# OA|: CIO[EH[O|A HE ZX|
if event_type == "database_change":
table = filters.get("table")
last_id = filters.get("last_id", 0)

# CIO|E{H|O|A A Atet X3
# HHZ2= olo[EH[o|lA HF 3 2| A
changes = [

{"id": 1, "table": "users", "action": "insert",

o

"data": {}},
{"id": 2, "table": "orders", "action": "update",

"data": {}}

# HE HE
filtered_changes = [
change for change in changes
if (not table or change["table"] == table) and
change["id"] > last_id

]



return filtered_changes

# OAl: I AJAR HE ZX|
elif event_type == "file_change":
path = filters.get("path", "")

# OF A|AHI B{A Alst X

o L=

# dilzs oi AAE

changes = [
{"path": "/data/filel.txt", "action": "modified",
"timestamp": "..."},
{"path": "/data/file2.txt", "action": "created",

"timestamp": "..."}

# HE HE
filtered_changes = [
change for change in changes
if not path or change["path"].startswith(path)

return filtered_changes

return []

2A|ZE Zelipz|o] M x| A

e
O] ALERIZE SAIOf e = U= AR EHY 7| 7ol

# HAZE =Y X MCP M| Of[A|
from mcp_sdk import Server
import asyncio

import json

class CollaborativeMCPServer(Server):
def __init__ (self):
super().__init__ ()
self.document_sessions = {}
self.user_sessions = {}

async def handle_custom_request(self, method, params):
IIIIII;_IAEE-! 9% i_lalllllll

if method == "join_document":
return await self._handle_join_document(params)
elif method == "leave_document":




return await self._handle_leave_document(params)
elif method == "update_document":
return await self._handle_update_document(params)
else:
# Y = gl HMEE BR A2 MY
return await super().handle_custom_request(method,
params)

async def _handle_join_document(self, params):
IIIIII_E_A_I A_”ﬁ 7‘é|-01 i_IEIIIIIII
document_id = params.get("document_id")
user_id = params.get("user_id")

if not document_id or not user_id:
return {"error": "document_id®} user_id7 =g |C}"}

# 2M MM =T[5 (Sl 8%
if document_id not in self.document_sessions:
self.document_sessions[document_id] = {
"users": set(),
"content": "",
"version": 0

# ASXE MMo| St
self.document_sessions[document_id] ["users"].add(user_id)

# AFXE MM HE UO0|E

if user_id not in self.user_sessions:
self.user_sessions[user_id] = set()

self.user_sessions[user_id].add(document_id)

# CIE ALSXIOIA o] AE
await self._notify_document_users(
document_id,

{
"type": "user_joined",
"user_id": user_id,
"document_id": document_id
H

exclude_user=user_id

# X M HEf vrst
return {
"content": self.document_sessions[document_id]
["content"],
"version": self.document_sessions[document_id]
["version"],
"users": list(self.document_sessions[document_id]



["users"])

}

async def _handle_leave_document(self, params):
IIIIII_E_A_I A_”Ad L|_7|_7| i_lElIIIIII
document_id = params.get("document_id")
user_id = params.get("user_id")

if not document_id or not user_id:
return {"error": "document_id®t user_id7} =& |C}"}

# M MMM ARSAE HA
if document_id in self.document_sessions:
if user_id in self.document_sessions[document_id]
["users"]:
self.document_sessions[document_id]
["users"].remove(user_id)

# 9 MM FHe2
if not self.document_sessions[document_id] ["users"]:
del self.document_sessions[document_id]

# AMEX MM HE HH[0|E
if user_id in self.user_sessions:
if document_id in self.user_sessions[user_id]:
self.user_sessions[user_id].remove(document_id)

# 2l NN He
if not self.user_sessions[user_id]:
del self.user_sessions[user_id]

# CHE ABX{o|A L7 Ll
await self._notify_document_users(
document_id,

{
"type": "user_left",
"user_id": user_id,
"document_id": document_id
}

return {"success": True}

async def _handle_update_document(self, params):
"UNEAN UHIOIE At
document_id = params.get("document_id")
user_id = params.get("user_id")
content = params.get("content")
client_version = params.get("version")



if not document_id or not user_id or content is None or
client_version is None:

return {"error": "2 Uj2i0|E7t FEIZASLICH}
# EM MM =0l
if document_id not in self.document_sessions:
return {"error": "ZEXMstX| = EM MMYLICH'}

# HH S5 =0l
server_version = self.document_sessions[document_id]
["version"]

if client_version != server_version:
return {
Ilerrorll: IIH_III_-l %%II’

""'server_version": server_version,
"current_content":
self.document_sessions[document_id] ["content"]
}

# 2M YHo|E
self.document_sessions[document_id] ["content"] = content
self.document_sessions[document_id] ["version"] += 1

new_version = self.document_sessions[document_id]
["version"]

# CHE ARSXHO|A Yo0|E 22
await self._notify_document_users(
document_id,

{
"type": "document_updated",
"user_id": user_id,
"document_id": document_id,
"content": content,
"version": new_version

}I

exclude_user=user_id

return {
"success": True,
"version": new_version

async def _notify_document_users(self, document_id, message,
exclude_user=None):
"MEM MMS| AFBXISOA 7 &
if document_id not in self.document_sessions:
return

for user_id in self.document_sessions[document_id]



["users"]:

if exclude_user and user_id == exclude_user:
continue

# AH FA30ME ARSAHE Z2P0|AUE

# 07|Me HhEstE Qe MuolM e

print(f"ge ™M&E - AEXt: {user 1d}, L [PNPSE
{json.dumps(message) }")

# AN FB0M= S2HOIIE e NS
# await self.send_notification_to_user(user_id,
message)

I\IEEEI } o= I]%H

|
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# AI 2 7t 9SS {8t MCP MH
from mcp_sdk import Server
import anthropic

import openai

import os

class AIModelConnectorServer(Server):
def __init__ (self):
super().__init__ ()
# Anthropic 2=2fO|RIE =7|3}
self.anthropic_client = anthropic.Anthropic(
api_key=os.environ.get("ANTHROPIC_API_KEY")

# OpenAl Z2ZI0[QIE =7|5t
self.openai_client = openai.OpenAI(

api_key=os.environ.get("OPENAI_API_KEY")
)

@server.list_tools
async def list_tools(self):
"UALE Vtset B =5 ke
return [
ToolDefinition(
name="anthropic-generate",
description="Anthropic ClaudeE Ar25t0{ HIAE MMH",
input_schema={
"type": "object",
"properties": {




"prompt": {
"type": "string",
"description": "d4gt HIAEO| mEZE"
}’
"max_tokens": {
"type": "integer",
"description": "MAMg zOf EZ ",
"default": 1000

}’
"model": {
"type": "string",
"description": "At&E Claude Z2&",
"default": "claude-3-opus—20240229"
}
}l
"required": ["prompt"]
b
)r
ToolDefinition(

name="openai-generate",
description="0penAl GPTE At235{0{ HIAE MMH",
input_schema={

"type": "object",

"properties": {

"prompt": {

Iltypell: Ilstringll'

"description": "M4M% HAEQS EZETEM
b

"max_tokens": {
"type": "integer",
"description": "MME zof EZ ",
"default": 1000

}’
"model": {
"type": "string",
"description": "At8E GPT Z2&",
"default": "gpt-4"
}
}l
"required": ["prompt"]
}
)’
ToolDefinition(

name="openai-vision",
description="0penAIl VisionZ AIEst0{ O[O|X| A",
input_schema={
"type": "object",
"properties": {
"image_url": {
"type": "string",



"description": "EAg o|OJX| URL"
}’
"prompt": {
"type": "string",
"description": "O[O|X| EME fst ZEZ
E"l
"default": "O| O|OJX[o 20| EHO|LIR?"
}
}l
"required": ["image_url"]
}
)r
ToolDefinition(
name="model-compare",
description="0{3{ AI 2% SE2 H|u",
input_schema={
"type": "object",
"properties": {
"prompt": {
"type": "string",
"description": "ZEo|H HAEY ZE2zZE"
}’
"models": {
"type': "“array",
"description": "H|WE ZE =E",
"items": {

"type": "string",
"enum": ["claude-3-opus",
"claude-3-sonnet", "gpt-4", "gpt-3.5-turbo"]

}
"default": ["claude-3-opus", "gpt-4"]

I,
"required": ["prompt"]

@server.execute_tool
async def execute_tool(self, tool_name, params):
ISl A
if tool_name == "anthropic—generate":
prompt = params.get("prompt", "")
max_tokens = params.get('"max_tokens", 1000)
model = params.get("model", "claude-3-opus—-20240229")

try:
# Claude API &=
message = self.anthropic_client.messages.create(

model=model,



max_tokens=max_tokens,
messages=|
{"role": "user", "content": prompt}

return {
"text": message.content[0].text,
"model": model,
"tokens": {
"input": message.usage.input_tokens,
"output": message.usage.output_tokens

by

except Exception as e:
return {"error": f"Claude API 2%F: {str(e)}"}

elif tool_name == "openai-generate":
prompt = params.get("prompt", "")
max_tokens = params.get('"max_tokens", 1000)
model = params.get('"model", "gpt-4")

try:
# OpenAl API &=
completion =
self.openai_client.chat.completions.create(
model=model,
messages=|
{"role": "user", "content": prompt}

] ’

max_tokens=max_tokens

return {
"text":
completion.choices[0].message.content,
"model": model,
"tokens": {
"total": completion.usage.total_tokens

¥

except Exception as e:
return {"error": f"OpenAI API 2%: {str(e)}"}

elif tool_name == "openai-vision":
image_url = params.get("image_url", "")
prompt = params.get("prompt", '"O| O[OJX|of FSi0] HO|Lt
JC_)I_?ll)

try:



# OpenAI Vision API &

response =

self.openai_client.chat.completions.create(
model="gpt-4-vision-preview",

messages=|
{
"role": "user",
"content": [
{"type": "text", "text": prompt},
{
"type": "image_url",
"image_url": {"url":
image_url}
}
]
¥

1,
max_tokens=1000

return {
"analysis":

response.choices[@].message.content,
"model": "gpt-4-vision-preview",

"tokens": {
"total": response.usage.total_tokens
+
¥
except Exception as e:
return {"error": f"OpenAI Vision API 27F:
{str(e)}"}
elif tool_name == "model-compare":
prompt = params.get("prompt", "")
models = params.get('"models", ["claude-3-opus", '"gpt-
4"1)
results = {}
errors = {}
# RE ZHO| s HE=2 23 X
async def fetch_model_response(model):
try:
if model.startswith("claude"):
# Claude 2 Al
actual_model = model + "-20240229" # A
D3 0| YAlexE Het

message =

self.anthropic_client.messages.create(
model=actual_model,



max_tokens=1000,

"content":

messages=|
{"role": "user",
prompt}
]
)
return {
"text": message.content[@].text,
“"tokens": {
"input":
message.usage. input_tokens,
"output":
message.usage.output_tokens
b
b
else:
# OpenAl ZE Atg
completion =

self.openai_client.chat.completions.create(
model=model,
messages=|
{"role": "user",
prompt}
];
max_tokens=1000
)
return {
"text":
completion.choices[0@].message.content,
"tokens": {
"total":
completion.usage.total_tokens
b
}
except Exception as e:
return {"error": str(e)}

# RE DEO Cfs] 2F M
tasks = []
for model in models:

"content":

tasks.append(fetch_model_response(model))

model_responses = await asyncio.gather(xtasks)

# 21 e

for model, response in zip(models, model_responses):

if "error" in response:

errors[model] = response["error"]

else:
results[model] = response



return {
"prompt": prompt,
"results": results,
"errors": errors

return {"error": f"g % =3: {tool_namel}"}
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