
Language Models & Tools
Zora (Zhiruo) Wang

Language Technologies Institute



LMs are powerful for text generation tasks. 
But …

● Complex reasoning?

Struggle

● Access real-world 
information?

Fundamentally 
unable



Tools benefit language models a lot

● ToolFormer
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● Tool Basics: definition & functionality

● Scenarios: what tools, what tasks, what methods

● Evaluation, empirical benefit, future directions
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Tool Basics: Definition

An LM-used tool is a function interface to a computer program that runs 
external to the LM, where the LM generates the function calls and input 
arguments in order to use the tool.

Program

External Functional

[1] Animal tool: the external employment of 
an unattached or manipulable attached 
environmental object to alter more efficiently 
the form, position, or condition of another object.

[1] Shumaker et al. Animal tool behavior: the use and manufacture of tools by animals. JHU Press, 2011.



Tool Basics: Functionality

[1] Russell, Stuart J., and Peter Norvig. Artificial intelligence: a modern approach. Pearson, 2016.

Agents: anything that can be viewed as perceiving its environment through 
sensors and acting upon that environment through actuators[1].

👀  Perception: collect data from the env

🦿  Action: exert actions, change env state

🔢  Computation: general acts of 
computing

Tools
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The Basic Tool Use Paradigm

Tool Use: switching between 

● text-generation mode
● tool-execution mode

Tool Learning: 

● inference-time prompting
● learning by training 



Scenarios of LM Tool Using



What if tools are unavailable?

Example #1

Input:
Streaming Data

Example #1

Input:
Streaming Data

Code LM

Output:
A Toolbox

find_range

total_cost

ca
lc_

rate_

of_
ch

ange

Output:
All Solutions

calc_rate_of_change(...) –> float

calc_rate_of_change(df, “Vacation 
days”, “Year”, 2015, 2016)



How do TroVE make tools?

CREATE

IMPORT

SKIP



How can TroVE help?

Accuracy ↑ Complexity ↓ Verification ↑

10% more 
accurate

31-43% 
faster
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○ Efficiency
○ Quality of tools
○ Reliability of (unstable) tools
○ Reproducible testing
○ Safe usage

How to evaluate tool use?

● Repurposed existing datasets 
(reasoning)
○ Text: math, BigBench
○ Structured data: table, KG
○ Other modalities: image

● Aggregated API benchmarks
○ Tasks that necessitate tools
○ Issues ☹

■ Naturalness
■ Executability 

● Evaluation metrics
○ Task completion
○ Tool selection
○ Tool reusability

● What’s missing?



Trade-offs in tool usage: Computation Cost 💰
What tasks benefit the most from tools? What methods are efficient in tooling?



In Summary

● Tool Basics: definition & functionality

● Scenarios: what tools, what tasks, what methods

● Evaluation, empirical benefit, future directions

Questions?


