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Tool Calls
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Tools are external functions or APIs that let
an AI model go beyond text — enabling it
to retrieve information, run actions, and
interact with the real world.
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Tool Calling - Quick History

Jun 13 2023 - OpenAl: Function Calling Launch — standardized JSON
Schema API for GPT-4 & GPT-3.5.

Nov 2023 - Anthropic: Claude 2.1 introduces tool use (beta).

Apr 2024 - Anthropic: — Claude 3 brings general-availability tool use
(~90 % accuracy).

Oct 22 2024 - Anthropic: Claude 3.5 Sonnet adds Computer Use (screen
+ cursor control).

Mid 2025 - Both:

e OpenAl — GPT-o0 series reasoning-optimized models with tool calls

e Anthropic — Claude Sonnet 4.5 reaches top coding/tool performance.

)
1novex



Category
Product announcements

(<]

Product
Claude Developer
Platform

Date

Claude can now use tools e

() Reading time

3 min
Claude now connects with external tools and APIs to perform o
' hare
tasks, manipulate data, and deliver more accurate responses. Copy link
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Tool Benchmark Berkeley Function Calling Leaderboard

Agentic Multi Turn Single Turn Hallucination Measurement Format Sensitivity

Web Search P Memory P Multi turn P Non-live (AST) » Live (AST) » Latency (s) P

Overall Acc Cost ($) Overall Acc Overall Acc Overall Acc Overall Acc Overall Acc Relevance Irrelevance Max Delta Mean

72.01 G > (FC) 6.69 79 50.75 69.12 .65 81.42 68.75 84.13 N/A 6.27
71.21 Clauc C 80.5 61.72 58.38 81.57 62.5 81.92 N/A 532
68.91 GLM C 7 735 47.53 65.88 79.57 83.67 N/A 7.65
68.68 a onnet 20 29 (FC 85 39.14 .88 81.05 86.32 N/A 4.1
63.24 D xp (Prompt + Th 735 44.73 3 78.83 731 11.5
62.81 G 4 ompt) 72 72.91 135
62.27 Grok-4-0709 (FC) 725 A 75.2 N/A
61.79 Claude-t 4-5 ) 5 83.5 A 78.31 4 N/A
GPT-5-202 84.5 £ N/A
ct (FC i 67 4 . N/A
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Tool Definitions

const tools: Anthropic.Tool[] = [
{
name: 'get_weather',
description: 'Get the weather for a specific location',
input_schema: {
type: 'object',
properties: { location: { type: 'string' } },
| P
I

const message = await client.messages.create({
model: 'claude-sonnet-4-5-20250929',
max_tokens: 1024,
messages: [userMessage],
tools,

B
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Agent - Client

Send Query ——>

Includes tool ,
! descriotions \
leoascteema
| Analyze Query |
........
-------- 1
! [Tool Required] |
e e

alt [Tool Required]
e tool_use MeSSage

- —
Execute Tool
o —

tool_result Message ==

Final Response |
E Result

«& Display Response ==

User client um

Coordinates communication
between users and LLM
Forwards user queries to the
LLM with tool descriptions
Executes tools on the server
when requested by the LLM
Returns tool results to the LLM
Delivers final responses back
to the user
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Coding Agents -
Let's inspect
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Contains

3 Request Details

URL D Client Method Status Code Time Duration Request Response SSL Edited Query N

Request Overview
https://api.anthropic.com/v1/messages?bet.. 1212 claude POST Completed 200 16:22:35.921 3.03s 60,3 KB 1,6 KB d 4

08/11/2025, 15:56:43

https://api.anthropic.com/v1/messages?bet... 1214 claude POST Completed 200 16:22:39.069 1.20s 1,63 KB 1,86kB ' Mt i

bitoc.looi oosbo o " cocobo do oo o adl TR e axp 0

1 Request Headers

System Instructions 2 item

seifghazi/claude-code-
Proxy

Proxy that captures and visualizes in-flight Claude
Code requests and conversations.

* Available Tools 16 1cls

) Conversation %1 messages

) Model Configuration

% APIResponse 200
200 4914ams Single 15:56:48
A 4 © 4 e 275 ¥ 41 9
N v
Contributors Issues Stars Forks W= : >
3 108 m 42,027

: content_block_start

{"type" ontent_block_start","index":0,"content_block":
tool_use","id":"toolu_01R4wB903UC5azDthq5u3rEk",
ash","input":{}} }

: content_block_delta
{"type":"content_block_delta","index":0,"delta":
:"input_json_delta","partial_json":""}

y

}

.
event: content_block_delta
da {"tvoe":"content block delta"."index":0."delta": ] novex

Auto Select




* Welcome to Claude Code!
/help for help, /status for your current setup

cwd: /Users/jbeck/Development/agents—-meetup/playground

Tips for getting started:
Ask Claude to create a new app or clone a repository
> .

® I'm ready to help with your software engineering tasks. What would you like me to work on?

> What Files are in this Directory

e Bash(ls -la)

L total @
drwxr-xr-x@ 2 jbeck staff 64 Nov 5 09:50 .
drwxr-xr-x@ 9 jbeck staff 288 Nov 8 15:40 ..

® The directory is empty - it only contains the current directory (.) and parent directory (..) entries.
> 1

o
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Agent - Client Req #1 - System Message and Reminders

v{

<

"model": "claude-sonnet-4-20250514",
"messages": [

{

“role": "user",
“content": [

{

b
{

}

"type": "text",

"text": "<system-reminder>\nThis is a reminder that your todo list is currently empty. DO NOT
mention this to the user explicitly because they are already aware. If you are working on tasks
that would benefit from a todo list please use the TodoWrite tool to create one. If not, please
feel free to ignore. Again do not mention this message to the user.\n</system-reminder>"

"type": "text",

"text": "<system-reminder>\nAs you answer the user's questions, you can use the following
context:\n# important-instruction-reminders\nDo what has been asked; nothing more, nothing less.
\nNEVER create files unless they're absolutely necessary for achieving your goal.\nALWAYS
prefer editing an existing file to creating a new one.\nNEVER proactively create documentation
files (x.md) or README files. Only create documentation files if explicitly requested by the
User.\n\n \n IMPORTANT: this context may or may not be relevant to your tasks. You
should not respond to this context unless it is highly relevant to your task.\n</
system-reminder>\n"

"type": "text",
“textll : " ~ "

I
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Agent - Client Req #1

{
"role": "assistant",
“"content": [
{
"type": "text",
"text": "I'm ready to help with your software engineering tasks. What would you like me to work
on?",
"cache_control": {
"type": "ephemeral"

}

1
Te
{
"role": "user",
“"content": [
{
"type": "text",
"text": "What Files are in this Directory",
"cache_control": {
"type": "ephemeral"

» ©
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" -t:‘\/ F) €3 n :

Claude - Server Resp #1

json

{

"tool_use",

"1id": "toolu_01R4wB%903UCSazDthgSu3rEk",
Agen "name": "Bash",

el aAnput®:s 4

ooooo

"command": "1ls
"description":

-1a" '

"List all files and directories"

"cache_read_input_tokens": 15110,
"output_tokens": 75
+

} ©
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Agent - Client Req #2 Claude - Server Resp #2

T
"“role": "assistant", {
"content": [

{
"type": "tool_use",
"id": "toolu_01R4wB903UC5azDthq5u3rEk",

“type": "message",

“model": "claude-sonnet-4-20250514",
"id": "msg_016Xwf2D77TqRtHBhxiWNgOW",
"role": "assistant",

“name": "Bash", “"content”: [
"input": { {
“command": "1s -la", “type": "text",
"description": "List all files and directories" “"text": "The directory is empty - it only contains the current directory (
b ¥
“cache_control": { 1;
“type": “ephemeral" "stop_reason”: “"end_turn",
} "usage": {
} "input_tokens": 5,
1 "cache_creation_input_tokens": 177,
Ty “"cache_read_input_tokens": 15560,
{ "output_tokens": 25
"“role": "user", '
“content": [ }
{

"tool_use_id": "toolu_01R4wB903UC5azDthq5u3rEk",
"type": "tool_result",
"content": "total @\ndrwxr-xr-x@ 2 jbeck staff 64 Nov 5 09:50 \u@@1B[1m\u@@1B[36m.
\u@@1B[39;49m\u@01B [@m\ndrwxr-xr-x@ 9 jbeck staff 288 Nov 8 15:40 \u@01B[1m\u@o1B
[36m..\u@01B[39;49m\u@01B [om",
"is_error": false,
“"cache_control": {
"type": "ephemeral"
}

; \
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Additional CC Api Call:

Jest Heager wuery ooy AUTn RKaw @ Ssummary +

v Ao

<

"model"”: "claude-3-5-haiku-20241022",
"max_tokens": 512,
"messages": [

{

}
1,

"role": "user",

"content": "Command: ls -la\nOutput: total €
\u@01B [1m\u@01B [36m.\ud@1B [39;49m\ud@1B [@m\n
\u@01B [1m\u@01B [36m. .\u@0@1B [39;49m\u@@1B [@m\

"system": [

{

}

"“type": "text",

"text": "Extract any file paths that this cc
diff\" and \"cat\", include the paths of fil
any slashes or try to resolve them. Do not t
listed in the command output.\n\nIMPORTANT:

files should not return any filepaths. For e
complicated commands that don't display the

~type f -exec ls -la {} + | sort =k5 =nr | h
displays the contents of the files. If it dc
true. If it does not, then <is_displaying_cc
response as:\n<is_displaying_contents>\ntrue
to/filel\npath/to/file2\n</filepaths>\n\nIf

filepaths tags:\n<filepaths>\n</filepaths>\n

“cache_control": {
“type": "ephemeral"

}

JSONZT ©

json
{
"type": "message",
"model": "claude-3-5-haiku-20241022",
"id": "msg_01DZaf6fJukjDyUAKX87e4uV",
"role": "assistant",
"content": [
{
"type": "text",
“text": "<is_displaying_contents>\nfalse\n</is_displaying_contents>\n\n<filepa
}
I
"stop_reason": "end_turn",
"usage": {
"input_tokens": 386,
“"cache_creation_input_tokens": 0,
"cache_read_input_tokens": 0,
"output_tokens": 32
i
i



The Basic Agent Loop

let userInput = getUserInput();

let messages = [{ role: "user", content: userInput }];
while (true) {

const response = await llm(messages, tools);
messages.push({

role: "assistant",

content: response.content,

tool_calls: response.tool_calls,

B;

if (response.tool_calls) {
for (const toolCall of response.tool_calls) {

const toolResponse = await callTool(toolCall, tools);
messages.push({
role: "tool",
content: toolResponse,
tool_call_id: toolCall.id,
3 )
}
} else {
break;

'
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Demo
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Let's build our own Coding agent
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inovex-code

What we need:

e Basic Tools
e Simple Loop

0
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Simple Agent with the following tools:

e list_files

e edit_files

e bash

® code_search

O
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Tool Setup - Anthropic SDK

let response = await this.anthropic.messages.create({

model: "claude-sonnet-4-5-20250929",
max_tokens: 4000,
system: this.buildSystemPrompt(),
tools: this.tools.map(tool => ({
name: tool.name,
description: tool.description,
input_schema: tool.input_schema
1)),

messages

F)7

static getAllTools(): ToolDefinition[] {
return [
this.listFilesDefinition,
this.bashDefinition,
this.editFileDefinition,
this.codeSearchDefinition

1;

©
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TOOl Setup: static async bash(input: BashInput): Promise<ToolResult> {
try {
E’E’SSI‘ const { $ } = await import("bun");
const result = await $'sh -c ${input.command} .nothrow();
const stdout = result.text();
const stderr = result.stderr.toString();

if (result.exitCode === 0) {
return {
success: true,
result: stdout || "(no output)"
1
} else {
return {

success: false,
error: ‘Command failed ${result.exitCode}: ${stderr || stdout}"
k;
}
} catch (error) {
return {
success: false,
error: "Failed: ${error instanceof Error ? error.message : String(error)}’

)
} ©
} :
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Tool Execution

while (true) {
for (const block
if (block.type
fullResponse
} else if (block.type

const toolResult = &

);

block.name,
block.input

of resy
=== "td
+= bloc

static async executeTool(toolName: string, input: any):

switch (toolName) {
case "list_files":
return this.listFiles(input);
case "bash":
return this.bash(input);
case "edit_file":
return this.editFile(input);
case "code_search":
return this.codeSearch(input);
default:
return, {
success: false,
error: “Unknown tool: ${toolName}"

¥

Promise<ToolResult> {

\
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DEMO
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Diving Deeper into
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Tool: TodoWrite

> Analyze the codebase for security issues

® I'll analyze the codebase for security issues. Let me create a todo list to track this security analysis
systematically.

e Update Todos
L o Analyze configuration files for security issues
o Review authentication and authorization implementation
o Check API key and secrets handling
o Analyze Firebase security rules
0 Review external service integrations for security
o Check for input validation and sanitization

e Update Todos
L o Analyze configuration files for security issues
o Review authentication and authorization implementation
o Check API key and secrets handling
o Analyze Firebase security rules
o Review external service integrations for security
o Check for input validation and sanitization

% Exploring.. (11s + t 402 tokens : esc to interrupt)

> 1

? for shortcuts

\
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Tool: TodoWrite

You have access to the TodoWrite tools to help you manage and plan tasks. Use these

tools VERY frequently to ensure that you are tracking your tasks and giving the user
visibility into your progress.

These tools are also EXTREMELY helpful for planning tasks, and for breaking down
larger complex tasks into smaller steps. If you do not use this tool when planning,

you may forget to do important tasks - and that is unacceptable.

It is critical that you mark todos as completed as soon as you are done with a task.
Do not batch up multiple tasks before marking them as completed.

{\
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Tool: TodoWrite

Creates a structured checklist to organize and track
coding tasks, showing what's pending, in progress, and
completed in real-time

e Claude Calls the TodoWrite up front to create a

Todo List
e Works Through the TodoList by calling the Tool

multiple times and updating its content

Inovex



<system-reminder>

—_ - = ——— —— e - e s

rowe : user ,
"content": [

{

b
{

}

"type": "text",

"text": "<system-reminder>\nThis is a reminder that your todo list is currently empty.
DO NOT mention this to the user explicitly because they are already aware. If you are
working on tasks that would benefit from a todo list please use the TodoWrite tool to
create one. If not, please feel free to ignore. Again do not mention this message to the
user.\n</system-reminder>"

"type": "text",

"text": "<system-reminder>\nAs you answer the user's questions, you can use the
following context:\n# important-instruction-reminders\nDo what has been asked; nothing
more, nothing less.\nNEVER create files unless they're absolutely necessary for
achieving your goal.\nALWAYS prefer editing an existing file to creating a new one.
\nNNEVER proactively create documentation files (*.md) or README files. Only create
documentation files if explicitly requested by the User.\n\n \n IMPORTANT:
this context may or may not be relevant to your tasks. You should not respond to this
context unless it is highly relevant to your task.\n</system-reminder>\n"

lltype“= Iltextll 5
lltext" H " g "

©
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<system-reminder>
After x Tool calls or messages the system-reminder gets
triggered and contains information like:

e Todo List (TodoWrite) Task to keep Track of open
Tasks
e Coding Conventions (don't create comments, etc...)
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Compacting

777 |
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Compacting

}
f

"type": "text",

"text": "Your task is to create a detailed summary of the conversation so far, paying close
attention to the user's explicit requests and your previous actions.\nThis summary should be
thorough in capturing technical details, code patterns, and architectural decisions that would be
essential for continuing development work without losing context.\n\nBefore providing your final
summary, wrap your analysis in <analysis> tags to organize your thoughts and ensure you've covered
all necessary points. In your analysis process:\n\nl. Chronologically analyze each message and
section of the conversation. For each section thoroughly identify:\n - The user's explicit
requests and intents\n - Your approach to addressing the user's requests\n - Key decisions,
technical concepts and code patterns\n =~ Specific details like:\n -~ file names\n - full
code snippets\n - function signatures\n - file edits\n = Errors that you ran into and how
you fixed them\n - Pay special attention to specific user feedback that you received, especially if
the user told you to do something differently.\n2. Double-check for technical accuracy and

comp leteness, addressing each required element thoroughly.\n\nYour summary should include the
following sections:\n\nl. Primary Request and Intent: Capture all of the user's explicit requests
and intents in detail\n2. Key Technical Concepts: List all important technical concepts,
technologies, and frameworks discussed.\n3. Files and Code Sections: Enumerate specific files and
code sections examined, modified, or created. Pay special attention to the most recent messages and
include full code snippets where applicable and include a summary of why this file read or edit is
important.\n4. Errors and fixes: List all errors that you ran into, and how you fixed them. Pay
special attention to specific user feedback that you received, especially if the user told you to do
something differently.\n5. Problem Solving: Document problems solved and any ongoing troubleshooting
efforts.\n6. All user messages: List ALL user messages that are not tool results. These are critical
for understanding the users' feedback and changing intent.\n6. Pending Tasks: Outline any pending
tasks that you have explicitly been asked to work on.\n7. Current Work: Describe in detail precisely
what was being worked on immediately before this summary request, paying special attention to the
most recent messages from both user and assistant. Include file names and code snippets where
applicable.\n8. Optional Next Step: List the next step that you will take that is related to the

©
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Compacting
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Other Stuff:

Opencode
[ CheCk out OpenCOde The AI coding agent built

e There are lots of Agent SDKs that make
building Agents even easier (Vercels ai SDK,
Openai)

Q
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https://models.dev/

Thank you!
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