So you think building
tools for agents is

easy”?
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What are tools?



LLMs have limited capabilities!

How many ‘r's does strawberry have?

@ us.anthropic.claude-3-5-sonnet

The word "strawberry" has two 'r's in it: stRawbeRRy.




Tools are ways for LLMs to perform actions
[ Tool Description J

© )
The character-count tool lets you
count the number of occurrences of
a particular character (specified by
‘character’ parameter) in a particular
string (specified by 'sentence’
parameter)

@ _J

[ Input Schema J

"type": "object",
"name": "Character Counter Tool",
"inputs" @
"character": {
"type": "string",
"description": "The character to search for and count"

1
]
"sentence": {

"type": "string",
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"description": "The text in which to count character 1
|
1
1
1
1
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def count_character(character: str, sentence: str) —> int:
return sentence.count(character)




That seems really trivial. What am I missing?

"name": "Visualization Creator",

"description": "Creates a visualization based on the specified type and styling",
"parameters": {
"chart_type": {

“type": “string",
"enum": ["bar", "line", "scatter", "pie", "heatmap"l,
"description": "Type of visualization to generate"

L
e , This tool creates data visualizations based on structured input data. It accepts a data R
"items" : {"type" : "number"}

I

J source (containing values, labels, and metadata), chart type selection (bar, line, scatter,
':'t;/pe" R pie, or heatmap), and optional styling and interactivity parameters. Choose bar charts for
_ "items" : {"type" : "number"} categorical comparisons, line charts for temporal trends, scatter plots for variable
z relationships, pie charts for proportional data, and heatmaps for matrix-style data
patterns. The tool handles visualization formatting, applies specified styling (colors, fonts,
_ dimensions), and implements interactive features like hover effects and animations. To use,
Stzétggrsc;eme provide the required data structure and specify your desired chart type - the tool will

g Tpartig poo ) enerate an appropriate visualization Fo“owing data visualization best practices.
“items": {"type": "string"},
"description": "Array of hex color codes"

L
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"font_settings": {
Ufamiilyf i tsitringt,
"size": "number",
dweighti s sErings

A
I

"dimens |
"width number",
Hheighti s “number



What starts to go wrong? :

CLASSIFICATION FAILURE SCHEMA NOT FOLLOWED TOOL-USE CONFUSION
Give me the visualization
Show me the data Allowed Values : as a line OR a bar...

as a gro«(al«... line, l—;a\r, scqtter, Pie, L\ea\tw\a(a ll
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How do we mitigate these
1ssues?



Structuring your tool-description

. ere >> system prompt Put this in the system prompt
:'( What does the tool do? ’ if o«bsolutely requireo(
~ ‘\1— """"""""""""""" N (
-‘%’ :l when to use the tool? '} rHOW o respond\\ Input po«rame‘terﬂ
g |\(WL\€V\ MOT to use ‘tl«e ‘tool?jl} to tl,\e user aFter SPQC;F;C ex“mples
|3 L Limitations / Caveats | | using the tool ) / explanations
i [ Output interpretation ] (Whot tool should) Comolex in )
S
[ In-context Exaw\ples } be used before or contex‘g oxcom les
Holistic view VY f hord o €t i deceriot: L after Y. e )
O‘F wlr\at tl«e tool OQOG,S Very ard to +it in eSCV'lPt\on k J

since LLM cannot see the lengtl\ + W‘OO‘{FQIS f‘;ren't trained
or

. o — (¢) .
implementation Open AT : 1024 eharacters Thes? f:har.\ges gave us . 30% tool-use
Anthropic : 4096 characters classification accuracy improvements!



Flatten tool schemas as much as possible

Complex nested ISON
( )

([ PaReNT | x

[ CHILD-1 ]

[ cHd-2 |

[ CHILD-3 J

[ SUB-CHILD -1 J

[suB-suB-cHILb-ﬂ
Y

Flattened structure with extra
parent-id parameter

[ CHILD-2

[ CHILD-3

( SUB-CHILD -1

[suB-suB-cHILb-1




Don’t use words. Use Structure

Tool-Schewa : x

t
E json_value : List[int, string, null]

Tool o(eScriP‘t?on :

p
Use onl(/ strings when s(aeciFying Ibs

Use ints when specifying enum values
For absolute dates :
- After : [date, null]
- Before : [null, date]
-Between : [date-1, date-2]

J‘o check if its empty, specify a an empty list (e.g. []))

Tool-Schema .

R

¢

any_of : [

1

id_specification : List[string],
enum_specification : List[int],
absolute_date_spec : {
before : string,
after : string
3

RS_emPty_speciFication : boolean

Tool oleScript?on :

(




Constrain LLM

Select the the fruit which is
in season this time of year :
— Ba'\a'\a

-Apple
-Orange
-Kiwi

|
i
]
1
i
. - Mango
i
i
]
]
]
{

Message sent to LLM

------------------------ .

| )
i Select the ID of the object E
E the user wants to interact !
| with : b
! - ticket/us/#12345 ,
i - issue/in/#182939 1
i - article/ew/#129489 1
| -custom/us/#123456 !
| |

output where possible

T T ‘l { , ,

i in_season : string 'E‘"> in-season i Mango
3 P

Tool Schema _: Option 2_

i€ | ¢

: in_season : enum ) " "

E allowed : Bomana, -E'"> n-season Momgo

' Mango, Apple... 4 3

t} !

Tool Schema : Option 1

=’i \‘ { " "

Vo string 'i""> 3 id : "#12345 x

' |

‘\3 -------------------- .\ Needs additional prompt - DO NOT
Tool Schema : Option 2 change the ID in anyway, use it as it is.
:’{ ------------ K ¢ E.g. (ticket/us/#12345)
: id wm 1

; o«"o::; : . id : "ticket/us/#12345"

| ticket/us/#12345, !

[ E

{ '
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How do you systematically
improve performance?



Benchmarking!

Tool—spec]ﬁc metrics

E.g: rigl«‘t values for Ino(epeno{en‘t Tool-Use

J

the parameter?

Inolepev\o(ent Tool-Use

clagsification metrics: Clossification

Standard (

accuracy, recall

\

_J

!

How? Force the LM to use your tool on every reque_st
ka? Determine how clear your tool-schema is

How? Make the use of the tool optional instead of forced
Wl«(/? Determine how clear your tool-deScrietion is

Tool—spectﬁc + (’T’ool—Use L Cloceification with ) How? Add other tools & make tool use op‘tiona[

Classification metrics many other tools

J

Dataset Creation Pipeline Example

Tool-Use
+

Classification

Momua"t/
Annotated
Samples

(=
(o)

Rephrase Queries

/ Failure cases
Strong LLM

Why? Determine how well your tool works in an actual agent

Manual Testing

(i) (&)

Augmenteol Dataset

Other questions : How wmuch data is enougl«? How many times should you re-run the benchmark?



Benchmark score : 100%
Deployed agent status :



How do you debug an agent?

1. Try to reproduce the failure (not always possible)

l

2. Ensure that the prompt, the schema, and extra information
correctlt/ got to the LLM

l

3. If the above two fail : ASK THE AGENT WHAT MISLEAD IT!

X was what you were supposed to do, Y is what you did. Pin-
point exactly what parts of the prompt, the tool description

or schema mislead you or are con{:hc’cing.




Don’t think this works?

Tool oleScriptiov\

... Always return only
the new object
created. Never
return the original
object or any other
object. Return the
new object onlt/
ONnce..

( N—

\_ 4

LM seemed to return
<new-object> <new-ob:\ect>
Frequently

what did the agent Point out?

&: only returned the new )
object. Since i've been

sources of my knowledge,
I also gave a reference to

. it. y

asked to cite all my _

System Prompt
( )
Cite every piece of
information you
provide to the user.
Never return any
information to the
user without citing
exphcitly what the
information source
1S,

\_ _J




What’s a good sequence of
steps to build effective tools?



Development Flow

- Not constrained l:y
des::ri(a'tiov\ lengtl«\.

- You can \Cigure out a

gooo( tool-schema with

Tuning prompt & schema without
this is a wasted effort

free iteration LM
+
- Gives a reasonable Structured Output

upper bound from the
get go.

- Lets you fall back on
Agent as a tool, if a simple
tool doesn't work

Simple benchmark
with
representative

examples

A Y
DQSCHPtion

\
chanﬂes

Trim to a tool

- -
““““““

Add to agent

with more tools



THANK YOU!



