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- LLM agents?
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- LLM agents?
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- LLM agents?
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i Tool calling?
as bridge to connect with external environments
Tool learning is to learn how bridge LLMs and external environments

Tools allow a given LLM to either interact with an external environment (such as databases)
or use external applications (such as custom code to run)

—~——_
Action
' QT QAR
1A|ZH S0t Xl cVD-012] —>» B(E N\, Tools 'ar‘-:::;(i\, Environment

& mEecsen Az

| i
Output structured like LLM-agent
JSON to feed to the tool Runtime

v

{

"content": [
{ Iltypell: "teXt",

get_current_datetime(

"text": "5 M HX =l "}, - Tool ="Asia/Seoul”
{ Iltypell: lltool_useu' Ilidll: l.lca'L'L_Glll, ca"ing -
"name": "get_current_datetime", )

"input": {“timezone”: “Asia/Seoul”} }

Data Mining
o.:.o Quality Analytics



) How to improve tool calling performance?

L Lol e Lo T1] 0 TR £14[e])) is an indispensable component driving the success of tool learning!

Tool description (&HA{)

"name": "get_current_datetime",
"description": "&Ix{ LMt A|ZES Asia/Seoul 7|EQE HESISICE"
"input_schema": { "type": "object", "properties": {} }

"name": "list_sensors",
"description": "AH| ID01| ZE WM S=0t HEHH|O|E{ (EHel, M2 7|, tHE Ef 1 o R)E Z2|otCt",
"input_schema": {
"type": "object",
"properties": {
"equipment_id": { "type": "string", "description": "AH| ID (¢f: CVD-01)"},
" . o won . won CT g Ao TE 5 "
”2= Qx‘l 9A|-=|'-E‘| keyword": { "type": "string", "description": "MIAE Z/E (6ll: TEMP)" }
1At S0t 1 CVD-012] —>

A W3 2= oty

"’required": ["equipment_id"]

"name": "query_sensor_stats",
"description": "X|&gt A2t T2k MM AIAIZ 0]l Cio TA| SAHIE Mol A Al Ltsl Bhetotrt.”,
"input_schema": {
"type": "object",
"properties": {
"sensor_id": { "type": strmg}
"start_time": { " L " ": "date-time", "description": "ISO 8601, EfI&= ot },
"end_time": {" i . ": "date-time" }
"stats": { "type": array" "items {"enum": ["'mean”, "min", "max", "std", "count"] } }

“"required": ["sensor_id", "start_time", "end_time", "stats"]

AFH0]| tool documentationO| F=O{X|H,
0|2 7|HIOR AIRHE X2

od=2 T 11—
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. 7|1Z=9] tool description0il= oftH 2x|7} Y27}?

Existing tool documentation: [IEIRSS G t3¢, incomplete, redundant, inaccurate

Tool description (&HA])

i

“tool_name”: “get_sensor_stats”,
“description”: “FDC A COIOJE =3 APIRL|Ct. 2019 d FDC L3 ZZHMEO| Q

sd AX[Loe 28] RUHES X|ALLCH. &8|o MM HO|HE 7ML Ct. E'QI
“parameters”: {"sensor": "AA", 6 "start": "A[Z A[Ztv vend": "Z=E AlZE", "agg":

}
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. 7|1Z=9] tool description0il= oftH 2x|7} Y27}?

Existing tool documentation: human-centered, JilSot Olat, redundant, inaccurate

Tool description (&HA])

{
“tool_name”: “get_sensor_stats”,
“description”: “FDC A COIOJE =3 APIRL|Ct. 2019 d FDC L3 ZZHMEO| Q
58 AX|Lojel 2 ZLEHZS XAt e MM HO|HE ZtM&LICt. E'EI

“parameters”: {"sensor": "AA", 6 "start": "A[Z A[Ztv vend": "Z=E AlZE", "agg":
h
“sensor = AH| ID Ej1 A0 5] (e.g., CVD-01.CMB_TEMP) e et
‘agg = “mean”, “min”,"” max”, “std”, “count"2 5|2 ettt JEE s = 4<%
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. 7|1Z=9] tool description0il= oftH 2x|7} Y27}?

Existing tool documentation: human-centered, incomplete, [TINIELL, inaccurate

Tool description (&HA])

{
“tool_name”: “get_sensor_stats”,
“description”: “FDC A COIOJE =3 APIRL|Ct. 2019 d FDC L3 ZZHMEO| Q
58 AX|Lojel 2 ZLEHZS XAt e MM HO|HE ZtM&LICt. E'EI

“parameters”: {"sensor": "AA", 6 "start": "A[Z A[Ztv vend": "Z=E AlZE", "agg":
h
“sensor = AH| ID Ej1 A0 5|12 (e.g., CVD-01.CMB_TEMP) e et
‘agg’ = "mean”, “min”,"” max", "std”, “count"2 5|2 et HEE ils= 49
SUQstHE
N A, Z2HE F EoX= =7 AFE0| 22 8iS Khapst Bl Zd A 30| {2 aro}
S8 QXL Bt gf= V| 022 87

Data Mining
o.:.o Quality Analytics



. 7|1Z=9] tool description0f|= oftd 2H|7} U2N}?
Existing tool documentation: human-centered, incomplete, redundant, JiEIS Sl E 1

Tool description (&HA])
{

“tool_name”: “get_sensor_stats”,

“description”: “FDC A CO|O|H Z=2| APIRIL|C. 2019F FDC k3t ZEHEQO| AT = JHHU |0
38 AX[Lofe] dH| ELHES XL CH. &H[9] MM HO|HE 7ML L. &2|: FbC 2FE”

“parameters”: {"sensor": "AlA", 6 "start": "A[E A[Ztv vend": "Z=E AlZE", "agg": "EA
h
“sensor = AH| ID Ej1 A0 5|12 (e.g., CVD-01.CMB_TEMP) My et
‘agg’ = "mean”, “min”,"” max", "std”, “count"2 5|2 et EE s 42
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. 7|1Z=9] tool description0il= oftH 2x|7} Y27}?

How to design LLM-centered tool documentation?

Tool description (&HA])

i

“tool_name”: “get_sensor_stats”,
“description”: “FDC A COIOJE =3 APIRL|Ct. 2019 d FDC L3 ZZHMEO| Q

sd AX[Loe 28] RUHES X|ALLCH. &8|o MM HO|HE 7ML Ct. E'QI
“parameters”: {"sensor": "AA", 6 "start": "A[Z A[Ztv vend": "Z=E AlZE", "agg":

}

Q. AFEf0| ZE5H2 1M MH E|X| pESNt?

Addressing these issues by manually correcting or enhancing tool documentation is
time-consuming and labor-intensive!
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. 7|1Z=9] tool description0il= oftH 2x|7} Y27}?

How to design LLM-centered tool documentation?

Tool description (&HA])

i

“tool_name”: “get_sensor_stats”,

“description”: “FDC MA CO|O|H =3=| APIYLICt. 2019 FDC &3t TZMEO[ Q
378 AX[Loje] dH| ELHES X|ALCr. &H[o] MM HO|HE 7f7(19'—||:f.

“parameters”: {"sensor": "AA" "start": "A|Z A[Ztr vepd": "FTE AI7._F",

}

Addressing these issues by manually correcting or enhancing tool documentation is
time-consuming and labor-intensive!

Q. 3% LLMOj|A| ‘o] EBME O 2| CHA] MF "2l M7 1H E|X]| 22S71? [1]

HAMOFEH CHIA| M= LLM “sensor’ 2IXtof| AH| ID Ef1 ¥AIS DO} otC = A2 & 80| QS
2l dHA o] gis HE = off 2| 221} HAS LI5S0 BEEE|X| 2

x. Data M‘\m’ng [1] Yuan, S., Song, K., Chen, J., Tan, X., Shen, Y., Ren, K., ... & Yang, D. (2025, April). Easytool: Enhancing lIm-based agents with concise tool instruction. In Proceedings of the 2025 Conference of the Nations of the
.% Quality Analytics Americas Chapter of the Association for Computational Linguistics: Human Language Technologies (Volume 1: Long Papers) (pp. 951-972).




ICLR 2025 (Oral paper, Top 1.8%)

From Exploration to Mastery:

Enabling LLMs to Master Tools via Self-Driven
Interactions
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I DRAFT (ICLR, 2025)
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Dynamically Refining tool documentation through the Analysis of Feedback and Trials

Published as a conference paper at ICLR 2025

FrROM EXPLORATION TO MASTERY: ENABLING LLMS
TO MASTER TOOLS VIA SELF-DRIVEN INTERACTIONS

Changle Qu', Sunhao Dai’, Xiaochi Wei?, Hengyi Cai®,

Shuaigiang Wang?, Dawei Yin®, Jun Xu'] Ji-Rong Wen'

LGaoling School of Artificial Intelligence, Renmin University of China, >Baidu Inc.
{changlequ, sunhaodai, junxu, jrwen}@ruc.edu.cn, weixiaochi@baidu.com
caihengyi@ict.ac.cn, shgiang.wanglgmail.com, yindawei@acm.org

ABSTRACT

Tool learning enables Large Language Models (LLMSs) to interact with external
environments by invoking tools, serving as an effective strategy to mitigate the
limitations inherent in their pre-training data. In this process, tool documentation
plays a crucial role by providing usage instructions for LLMs, thereby facilitat-
ing effective tool utilization. This paper concentrates on the critical challenge
of bridging the comprehension gap between LLMs and external tools due to the
inadequacies and inaccuracies inherent in existing human-centric tool documenta-
tion. We propose a novel framework, DRAFT, aimed at Dynamically Refining
tool documentation through the Analysis of Feedback and Trials emanating from
LLMs’ interactions with external tools. This methodology pivots on an innovative
trial-and-error approach, consisting of three distinct learning phases: experience
gathering, learning from experience, and documentation rewriting, to iteratively
enhance the tool documentation. This process is further optimized by implementing
a diversity-promoting exploration strategy to ensure explorative diversity and a
tool-adaptive termination mechanism to prevent overfitting while enhancing effi-
ciency. Extensive experiments on multiple datasets demonstrate that DRAFT’s
iterative, feedback-based refinement significantly ameliorates documentation qual-
ity, fostering a deeper comprehension and more effective utilization of tools by
LLMs. Notably, our analysis reveals that the tool documentation refined via our
approach demonstrates robust cross-model generalization capabilities.
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T'ool-use
Examples

Rewriter M I

Tool Name: GET _person_person_id
Description: ... Added the [translations]
(#endpoint:CSaMjCx X AtGpxNG1S) ...

Query: Can you give me details about the
person with ID 12345?

Tool Parameters: {"ID":"12345"}
Observation: { "biography": "", "birthday":
"1919-11-29", "deathday": "1996-01-01",
"gender": 2, "homepage": null ...}

Suggestion: Here are some suggestions:
1. Include Response Fields: ... 2. Clarify
Parameters: ... 3. Explain "append to r
esponse" ¢ .. 4. Update Recent Change
. 5. Provide Example Usage: ... 6.
Rcmove Irrelevant Information: ...

Rewriting: This API retrieves detailed
information about a person using their
unique ID. The response includes ... The
API supports the 'appe nd_to_response’
parameter... Example usage: ...
Direction for Next Exploration: ...




DRAFT (ICLR, 2025)

DRAFT, Dynamically Refining tool documentation through the Analysis of Feedback and Trials

AExR E E3lf tool documentationS BHEXOR Jlj Ms}= BHHE xj|ot:
Experience gathering - Learning from experience - Documentation Rewriting

Simulate plausible scenarios Analyze the experience Refine the tool documentation
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I DRAFT (ICLR, 2025)

Explorer: C}Qot =31 A2 A|LIZ|RE AE|0]MoHH, Xl EHAMZ LLMO| =712} of2H| d=EZst=X] 2l

Explorer > >
121X} explorer
“sensor” QIXtof| AH| IDTF EO{M 2= A=

Exploration instance e;

Initial tool description ¢, {"User query” (e): "O1X| 2% 2A|2E| 3A|7tX| CVD-01 ¥H 2=
{ 7t HE R ==X AR
“tool_name”: “get_sensor_stats”, Explorer I “Parameters (e!’)": {"sensor": "CVD-01", "agg": "average”, ...}}

“description”: «.”,
“parameters”: {“sensor”: «MA{», M

“agg”: “TA TE™ ...} Tool feedback 7;

{"error": "INVALID_SENSOR_ID",

"message": "sensor must be in '<equipment_id>.<tag>' format"}

Y

o} Aloj!
>0f2] HIAXIE Esif A
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C AMA S T} (“sensor” QIXFS| EAl)
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I DRAFT (ICLR, 2025)

Analyzer: @M 22 HIO|EIE ZIEs) o|E 8t ALS T X ALZ Mol2] ELXIS A0} HHMOHE RIA

2 Analyzer >
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{ {"Suggestions":
Loot-namen: fget sensor_stats?, (LEH) HEAME “sensor' S "M 2t et Mefeix|al MRl EqE <X
“description”: «.”, HID>.<TAG> SAIS QT8 AH| |Dat olaiss 740'0"._
“parameters”: {“sensor”: “AlA{» : e = p 201 e HAT s ot Tl
i Cagns ani e =» A“j‘\!}’ze’ M) INVALID_SENSOR D ©FE biteic of g4zt oAl BAsiof sict.
. (ZHEA) JHe i, TRNE o Do|XE T7 AR SRR AR
OF SiC}.
Exploration instance e; (EZY) "HI0|EIS T SOl = o] AX| uHet SEl Xl 4B S
and tool feedback r; £FS OFE| HX| 2ol mohet 2 giCt)
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I DRAFT (ICLR, 2025)
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- p Rewriter
12|kt rewriter Q. MTEAMTF TX|H =|X| off CHS EFA 8isE () 77FX| H|QFEt7}?
A. H|H QI B 50| QICHH explorers= O AEADE H 0 2R Z EIMZS 28HGHA| B (H|E HH|, 284 Xd})

Initial tool description ¢,

{

“tool_name”: “get_sensor_stats?”,

“description”: «.”,

“parameters”: {“sensor”: «“ilA{»,
uaggn: tc?é’j:” I:(IDI-I:é'In }

Exploration instance ¢;
and tool feedback r;

Revision suggestion s;

Rewriter
Mp

Updated version of the tool documentation ¢;

{"description": "&H| HIM2| H|O|E{E Z=2|ELICE. sensore '<AH|
ID>.<Ei2>" &4|0|0{0F 5t0H(0il: CVD-01.CHB_TEMP), AH| IDZt
2{5tH INVALID_SENSOR_ID Q&7 BHHElL |t

ol
=

»

Suggestions for the next round
of exploration directions d;
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I DRAFT (ICLR, 2025)
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Current tool description t;

{

“tool_name”: “get_sensor_stats?”,
“description” “dH| MAMC| H|O|E & Z2|etL
Ct. sensore= '<AH|ID>.<Ef 2> $4]0|0{0F SHH (0fl:
CVD-01.CHB_TEMP), AH| ID2t /248}H INVALID_
SENSOR_ID 2F 7} gketEL|Ct”
“parameters”: {“sensor”: «“MA»,
aaggn: «ﬂl” I:CI)I-HI:I'ln

}

SHIE §Alo| sensor 2 St M2 Q& 1XE
Solslf= Zd. CHE MH|Lt Z1A| WHE A8l = A.
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Exploration instance ¢;

1): "CVD-01 ®Mt{2| o{x| X
e; )". {"sensor": "CVD-01. CHB_TEMP",
"agg": "average”,

{"User query” (e; & F.",

“Parameters (e
Explorer

XX Sl=2

by, g = Xla
O o/ EIE‘I-: L
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I DRAFT (ICLR, 2025)

Explorer: C}St =7 AL2 AILIZ|RE AlE2{|0| M5}, 34k HHAZ LLMO| =712} O M= Z8sH=X| 2ol
Q. 23| Explorer7}t £:315H= EtMo| Dt H|2:5}H of2] tH At S Zi= o|n|7} QUO{X|X]| LE27}?

= T = L =2
A. EMo| CIAFME =0]7] 2ldH ‘diversity-promoting exploration strategy (CIA ZZI EMM X2k’ xj|ot

2 > — Explorer
22| X} explorer Similarity Constraint
. . Text-ebedding-ada-002E 0| 28{A |
Current tool description ¢, g ISl 2
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. sensor '<AH|ID> <Ef 7> HAJ0|0oF I (0l SEPREENEERWEEER-TEEE | | |
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1 E
] ] ] Self-Reflection
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I DRAFT (ICLR, 2025)

Explorer: C}2Fst 1 A2 ALI2|RE AlZ2{|0|MotHH, siXl| MHA|Z LLMO| 2o} 02| A SEE251=%X] Etol
Q. 2® 4| Explorer?t 3s}= EH40| OjtH H|51™, 0{2{ tH A|RHXIQRE 7= 2|0|7} Q0| X| e:20)?
A. EMo| CIAFME =0]7] 2ldH ‘diversity-promoting exploration strategy (CIA ZZI EMM X2k’ xj|ot

23|X} explorer

Current tool description t;

{

“tool_name”: “get_sensor_stats?”,

“description”: «MH| MA2| HIO|E{E XL
Ct. sensore= '<AH|ID>.<Ef1>' & 2A10|0{0f SHH (0l:
CVD-01.CHB_TEMP), AdH| ID+ /24513 INVALID_
SENSORL_ID 2F7} gtetglL|C)»
“parameters”: {“sensor”: “HlA{»,

“agg”: “&A EE» ...}

}

Next step exploration direction d;;_j,
SHIZ YAl9| sensor 2O E S EI0| M3 SH 71=E
2IQIsE 2. CHE AH|LE A HHE Azsl = A.

Previous history (exploration instances e;
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O|X} CHE HEHZ HES Mo

Exploration instance ¢;
{"User query"” (¢): "3t1 S&} HH|Q| HH 27} 2= M 1A|2EH
S5A| Atojof] 7He =S w7t R =07,
“Parameters (ef’)”: {"sensor": "CVD-03.WALL_TEMP",
"agg": "max”, ...}}

Tool feedback r;

{"sensor": "CVD-03.WALL_TEMP", “agg":" max”, “value": 215.9,
“unit”: "degC"”, “count”: 250418, “expected_count": 250420,
“window": {start": “2026-10-22T01:00:00Z", “end": ...}}

L= querydl|= AlZECHZt @i=0HI, SEC| windowd=
UTCE 556t 2771 20 /S > ot= A|ZIoE Het HQl

Data Mining
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Analyzer: 9A| &2 H|0|E|§ ZESH 2| =8t AFE22} A A2 Alo|2] S| E 50} FHHQHS WA
Q. Analyzer?} OftH Z+2 X| =0t Uk=25}H revision suggestion?| Z2|E|7} SO}X|X] e2n}?
A. X|27MX|2] documentation 7 0| S | i3 WolAM, ZFE|7{L} BHEX 0l A|otS m|s1 of% sMo| HRtt RE20| EHE

- - — 2 Analyzer
22|X} analyzer
Current tool description t;

{

“tool_name”: “get_sensor_stats?”, Revision suggestion s;

“description”: «MH| MA2| HIO|E{E XL " S
Ct. sensoris '<A1H|ID>.<EH1>' &4]0]0{oF 3t (0 {"Suggestions":
CVD-01.CHB_TEMP), AH| IDZ+ 2245} INVALID_ (atd) BB M= "M HO[HE Z2|SHCt" 1 SHX[2F, AMZ2= Al AlA
SENSOR ID 277} et ElLICt.” 0| OfL|2t X|F T7te| S| 2t SHLH("value )2t E2I( unit’), ElOIE] 74

e« ”. « n. «M AM» R . . e o N o
parameters”: { i:g;gr ey |-:|||-t:'Hn » Analyzer » ==("count’, expected_count ) S HFEtBICt Hiet RS HA|GHOF BHCY.
. =] o - coe

} Ma () AIZHTH SH0] 218t A12t0] SEIOIA UTC(Z)2 EAIEICH AlZt
CHE HAISHX| 9o ™ UTCZ sHAEICH= Mat $h= A2t 7|=0|2HH
+09:002 0{0f StCH= M2 HA[Hof siCt.
(Z2A) "count’ 2t “expected_count' £ H|WSHH A= H[0|E O{EE
TCISE 4 QUCH=E M =715HH R 83ICt}

Exploration instance ¢;
and tool feedback r;

The history of
documentation revisions
Ti={tjlj < i}

Data Mining
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Q
A. 2t 2| MM O|H KM 7|utO R Mot S2{X|1, O XSEE| ChA

23| Xl rewriter

Current tool description t;

{

“tool_name”: “get_sensor_stats?”,

“description”: «MH| MA2| HIO|E{E XL
Ct. sensore= '<AH|ID>.<Ef1>' & 2A10|0{0f SHH (0l:
CVD-01.CHB_TEMP), AdH| ID+ /24513 INVALID_
SENSORL_ID 2F7} gtetglL|C)»
“parameters”: {“sensor”: “HlA{»,

“agg”: «TA L ...

}

Exploration instance ¢;
and tool feedback r;

Revision suggestion s;

The history of

documentation revisions
T ={tlj <i}

shuig

MO QM TS

Rewriter

Updated version of the tool documentation ¢;

{"description": "MH| M2 A[AHZ0f| CHH X[™ot 727t SH|Zk StLt
E HHetptL|CHRAI A|AIE2 dietstX] 243). sensore '<AH|ID>. <Ef
>' & Al0|0{oF SHH(0l: CVD-01.CHB_TEMP), AH| IDTF i245tH
INVALID_SENSOR_ID 277t "t=tElL|CE start2t enddi| A|ZITHE &
AlSHR| O™ UTCE SME|D 2, b= A|Zt 7|F0[2}H '+09:00'S =
Of0F BtL|Ct SE2 value, unit, count, expected_countES E2atsHH,
count?} expected_count=Ct O™ X [|0|E{7} Q22 S=hL|CE")

Suggestions for the next round
of exploration directions d;

agg TEtO|E{ofl OfTH 24S0| HE X=X,
Zo| Fztel Zolof Migto] A=X| =telati= A

Data Mining
o.:.o Quality Analytics
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Q. 0] S uHEsHH MHME oEH HEM}?
32|} agg THEt0E 0] /1= 7ts¢t QIX7E 2RIX|E =40l

—/ L

Exploration instance ¢;
{"User query": "CVD-022|
Xt LF 2 R

L
“Parameters”: {... "agg":

Revision suggestion s;
“average”, 7 £zt l j
Explorer ge’, 72 T » Analyzer W) ISE A W 2uo 20t He 4
M M I Ste x| HH o=} o2& =
£ Tool feedback 7; ° T2 20| ek 2 @Y 2771 Aol L
HX| LA5t0] OFEl 2ol X| ob= THOE 71
{"error": "INVALID_AGG", TZHS CHA|
"allowed": ["mean", "min",

AlstE A
IImaXII' IIStdII’ Ilcountll]}

Data Mining
o.:.o Quality Analytics
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Q. 0] 2SS H=olH LPM= o1 Hant

?
| H
33|x}: agg Ii2H0|E{0| 2 7HSSt QIXEIH ROIRIXIZ Bl
43|k} 3| 7L7H Z10|7} Z|CH 244|291 ZHE &tol

Exploration instance ¢;

{"User query": "CVD-022|
Xt A3 2 W22

t;
“Parameters”: {... "agg":

Revision suggestion s;

u u 7OI |7_|- l
average”, 78 7t} » Analyzer » SIQE A g 2o 7T
My '

Rewriter d;

. TZh Zo| AT TA| W 2=t Mg S8E 7
Tool feedback 7; o] SHAS1O] or;; Stolg|X| ok HHHO Z 7|
{"error": "INVALID_AGG", TZHS CHA|
"allowed": ["'mean", "min", AdsiE A
IIm II' IIStdII’ Ilcountll]}
42|k}t
Exploration instance ¢; Tool feedback r;

Explorer

{”User query": "CVD-012] {"error": » "I§| _—I_|_ e |EH 24A|7|'"O|E|'i M ;tjl.
797 2= W2 "WINDOW_TOO_LONG", - =T

“"Parameters”: {... "max_hours": 24}
uaggu: ”mean", 7OEI _—I_|_I7_|.}}

Mk

Data Mining
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No! BI50] S0 =5

12X} HH=

23| X} 25

33|Af e
43|} pHe

Q. JYCiE uh= 2 Bfo| & £2 S871?
AIMILEE 20X|L, &5 HEIF TSR0 2P 5 AHES 2062 Yolg £ AS

Analyzer Analyzer

t1: " sensor’ O}2t0|E{Q| Z}2 '<AH|ID>.<EfO>' HAlOo2

t3: llavgo_”E ["mean", ||min||’ "maX", "Std", ||Countll]|:|I_|- 7|-

53X} Uk
Explorer ” Analyzer ” Rewriter ”

~> StlXl= AKX

oo —

el —

Lo -

S2}x]|

=
2%

e

T A0 B2
= H=0l= 2l

L
o
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Tool-adaptive termination mechanism: EM2 oiN| 2% x| E 2N
HEE & HES| HFHA AtO|of| tHet7t el QIe™, Bt=0| ~ZHUCt T

L—,

t;1: " sensor’ LI2t0|EQ| Z}2 '<MH|ID>.<Ef > WA O Z U2 E|0{OF &t

L

t3: "avgOll= ["mean", "min", "max", "std", "count"]Zt 7t5

ANt ESR YA w2 88 8 S=

Data Mining
o.:.o Quality Analytics
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Tool-adaptive termination mechanism: EM2 oiN| 2% x| E 2N
HEE & HES| HFHA AtO|of| tHet7t el QIe™, Bt=0| ~ZHUCt T

L—,

Explorer > Analyzer 2 Rewriter — Explorer > Analyzer 2 Rewriter ———  eee  ———
o|O|=Ql QA THo] XX |AHY
=BT ZH AHIE AR QALE N-gram Z&= =0l t; VSs. t, : (0.93+0.48)/2=0.705 < 0.75

[ — /]

t3: "avgdl= ["mean”, "min”, "max", "std", "count"]Zt 7S

> t,: "Z8| Zk(start, end2| XfO])2 A|cH 24A|2H"

U

=
[=)

A 2k T (0.75) O[5} > A&
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Tool-adaptive termination mechanism: EIMZ QN S5 X|E E2H
HLE & HEQ dHA ALO|0]| H2tIF Aol §lo™, vh=0| f~HERUCHD £

T OAA

| Explorer |- Analyzer [ Rewriter | Explorer - Analyzer | Rewrter | —— e ——

ty VS. ts : (0.97+0.71)/2=0.845 > 0.75

Al Sim(ef, ef_l) + BLEU(tlJ ti—l)
= 2 1 "Z9| FZk(start, end®| X}0])2 £|CH 24A17H4"

AVt S5 YA U S ERE =8

OF

=
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Q. Mot W Ee| HTHE ofE| B 4 S
H|O|E{All: ToolBench?l RestBench & HIX|OF3FE Al
DRAFT backbone model: GPT-40

ToolBench

RestBench
2. HM| (weather) . 28 (finance) TMDB Spotify
L =31: OpenWeather A{H|A L =3 3tg MH|A
- API: 37 'L T3] - API: AlA|7t 2tg X3 oys} 2H2l API 5471 Sot 221 API 407H
- API: 52 0f| 2 X3 - API: S3} gt
- APL: H713 =2 T2 of2] H S8 0, £ 7+ O|E TAE o[sHsHo} = WIX|DE
(e.g., "% oHHTJIOI?f =9 ér ost= o TOo|of?"
I3, M2 CIE HEo| =3 =0 Ciet EH 0| E TR 2 st= HiX|ol3 > 1. 212 AM APIE Sl person_id &7|,
(e.g., "CI2 = =3 =& HME &Qlst1, 1000H S AIStE HHEH H0felX| =kels.”) > 2. 0'9} EE W EoH KL 7R M|7))

Initial tool description Revised tool description

{

“tool_name": "get_sensor_stats”, “tool_name": “get_sensor_stats”, GPT-4o0,
“description”: “...", » Analyzer Jci=ag¥:ts » “description”: “..."

GPT-40-mini
T
“parameters”: {"sensor": "HlA{", “parameters”: {"sensor": “MA"

-3-70B
uaggn: llxl:lj:” %I-té-l”...} uaggn: ”II=I7:" %I-té-l"...} Llama 3 70
; )
Data Mining
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Q. Heh W Eo| 215 oY WotE = ASN?
MJtX|E 1. Correct Path rate (CP)%
HIIX[E 2. Win rate (Win)%

Correct path rate (CP, HE HZ H|E)% Win rate (Win, 58)%
DEo| AMASHAP| & A2} e APl S5 A2E ChatGPT (LLM judge)7t ReActet DRAFTS| S Z1HE H|mst0] k&
RE = LoolH SHIE Z25 Mot Ao = HEt (Ch2tA ReAct= E2l2 win% 50| 50%)

AP2X H8: “Taylor swift .e2i M| 322 Z2|0|2|AE 2HE1,
2|AE 0|22 ‘swiftie'Z 8iF.”

1) GET /search (= ZA) ?
2) GET /me (Ui AF2X} ID 2f0l)

3) POST /users/{user_id}/playlists (Szi[0|Z|AE MH)

4) POST /playlists/{playlist_id}tracks (& F7I) l ‘

El N R EEEL

A search > me > 44 > F7} 1 s
B search > search > me - artist > 44 > F7t 1 si4 (Hlz&H) ReAct
C me > search > 44 > F7t 0 OjsiZ eAct 2]
D search > me > 44 0 o| s &
E me > search > me > 48 > =7} 1 & (Hlz=H)
F search > me > 44 > =7 (ISt F) 0 ojsi 2
Data Mining [2]Yao et al.,, ReAct: Synergizing Reasoning and Acting in Language Models, International Conference of Learning Representations, 2023
..:.o Quality Analytics
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-

Q. Mgt uiH =22 Mal 7t USN?
P E LLMO| DRAFTEZ Mot AHME AIEZ I O £2 M2 Hol A2 =l

Table 1: Performance comparison of different methods on three datasets. Win% is calculated by
comparing each method with ReAct. The term “-” means that EasyTool has not been implemented

on the Spotify dataset. The best result for each LLM is in bold. [Main Result]
RestBench-TMDB  RestBench-Spotify ToolBench = LLM Ci[O[E{All, ds 7t X[ 20| CHoH A 71HEF 24
Model Method St A HFH 2 0] =Tk 510
CP% Win% CP% Win% CP% Win% 5t M52 Ho|n| DRAFT 20| 27} 2ol
ReAct 48.00 5000 2456  50.00 3500 50.00 N
H cio] =08 A2 ML SEAF AR =0}l
GPTdomini DFSDT 5000 6800 3508 6140  37.00 84.00 2) 7le =20| 02 +5 ds T +20/ M £0HE)
EasyTool 56.00  75.00 - - 4200  85.00 -
DRAFT (Ours) 62.00 82.00 43.85 78.94 47.00 88.00 3) £59| ToolBenchOfA= DRAFTZ &5t GPT-40-
ReAct 7200 5000 2631 5000  41.00 50.00 mini(47.00)7} DRAFT Gli= GPT-40(37.00)= E0{d
Llama.3.708 DFSDT 7400 3800 6315 6140 4200 54.00 > S 2BMS UE= A0, H 30 T[ot BRS M=
ama EasyTool 76.00  64.00 - - 46.00  60.00 Zio|Ato 2 ZapE 4 9l Hoj== 2}
DRAFT (Ours) 86.00  64.00  66.66 6491  53.00 62.00
ReAct 71.00 50.00 28.07 50.00 37.00  50.00 4) GPT-402 n¥l AHME CHE 2 (Llama)d| 83l
GPT-do DFSDT 7400 6100 6491 56.14  41.00 73.00 o FB| Za} QS
EasyTool 79.00 62.00 - - 45.00 77.00

DRAFT (Ours) 88.00 71.00 70.17 84.21 51.00 78.00
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= 3 |
Q.+ AKX HIE S| A= L‘|h0-“ O-I[[ (o [ =2 E"”I.')
e T O L= AT OO oo 2 °
HEME Bt=aliA X[ tCF HESH AF0| HE= HIZILIE2 228 =elshy| 28l Bt= Sl4=0] E Hs Xto] =kl
__ 640 84.0 480 86.0 __ 480 92.0
(=] o (=]
E’% 62.0 oA 82.0 %46.0 82.0 E’% 46.0 90.0
z \ = g ) ] =
& 60.0 CewT L annD\O & 44.0 ,/\ 73.0% = 440 e aa.ni:}
e ] ~ & - i N ~ke——=—a ]
£ sa0 Ao 78.0 3 £ 10 ,,’ S 740 3 £ w20{¥= 86.0 5
=9 =i =9 kY =9
= 56.0 76.0:5 4001 & \ 70.0,2 o 400 84.0 .5
o RestBench-TMDB CP% o RestBench-Spotify CP% o ToolBench CP%
g h = h-Spotif £ 220 IBench =
s 54.01 —a~ RestBench-TMDB Win% 74.0 53&0 == RestBench-Spotify Win% 66.0 g " —d= ToolBench Win% 820
520 720 36.0 x= 62.0 36.0 80.0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Iteration rounds Iteration rounds Iteration rounds E — t I 0'" EH It I' EI A OlT X 247
= too of Z2 = E =
.. E- -/ AT 22 1o =2
(a) GPT-40-mini
__ 880 66.0 680 68.0 540 66.0
) o c S L—
< 86.0 N 64.0 < 6.0 66.0 =520 64.0 E— EE”J__' O[O E k“ A H"E ST EHE &2
T P £ 7] 7] A_l_ = = T/
5 # g 5 ~4 & B 9
e \ S 1N £ y - 5 —p o
& 840 . 0% E640] 27 XS 6405 & s00 JASN_ 6205 °| gal_jl_l:l_jl_ olo :;qo_lxlh E | £| AHSE 510|
k= N T E=| -~ = = ’ ~ = oo OO = L—
2 820 < 60.0 = 62.0 o 620 s 48.0 # ~ 60.0 F = L _|_
~ S [ ’
£ 80.0 g 8.0 .5 5 60.0 NS 60.0.5 5 4601 £ \\\ 58.0.5 9 I:I'O':OI' O:I|A| EI‘AH Ol'l:-|'7|' Ol_l_O‘”: Ol E-:‘
RestBench-TMDB CP% S~ = @ RestBench-Spotify CP% SO g ToolBench CP% - =
E_C'} 78.01 == RestBench-TMDB Win% \\ 56.0 LBJ 5801 —iem RestBench-Spotify Win% A [58.0 6 44.0 —d— ToolBench Win% "W 560 =i EIR Io'liyl- I—I‘I | 7 |— = A"
76.0 54.0 56.0 56.0 42.0 54.0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Iteration rounds Iteration rounds Iteration rounds
A |:|=| -l AN Bl "'|.7.|| I:II' |'6'|' | I.O'|22 (=1 {o]|
(b) Llama-3-70b 2) SEM 3= 2ERo 20| 2 EHeJI giss =l
= u x S 1
90,0 74.0 740 yY 86.0 520 86.0 Ol'Sd Ll' Olj-l Ol E—_I'I'I:Il'l:|' |I—-|I %\l 7|' I'E I' = Zd
R R == = =
2 83.0 Y — 72.0 70,0 / Y 82.0 50,0 82.0 o XX o:| = | L Ot |
5 Vi TA=s 9 3 7 N 9 = Sea < = - E _I_I — LS O|-7:|
= 86.0 4 Tk 700% & 66.0 s N 780 = 480 LE” "‘..\ 780
’ ~ ] ’ o ]
:‘,ﬁ 801 ¢ T 60 8 E 620] « S 740 5 iﬁ 46.0 ‘,a’ 740 8
= 820 66.0 .5 = 58.0 S 70.0.5 = ad0| 7 70.0.5
E RestBench-TMDB CP% B RestBench-Spotify CP% \' ———i ToolBench CP%
S 80.01 —a4~ RestBench-TMDB Win% 64.0 LEJ 5401 —a= RestBench-Spotify Win% 66.0 S 42.0 —— ToolBench Win% 66.0
78.0 62.0 50.0 62.0 40.0 62.0
1 2 3 4 5 1 2 3 4 5 1 2 3 a 5
Iteration rounds Tteration rounds Iteration rounds
(c) GPT-4o

Figure 6: A comparative analysis of performance based on varying numbers of iteration rounds.

Data Mining
o.:.o Quality Analytics




I DRAFT (ICLR, 2025)

&N

M Sratol] B Zap} UUSTI?

rlo

5 71X BE(diversity, adaptive)

Table 2: Ablation study of the pro-

posed DRAFT.
Results
TMDB [ ]
Mehtods
* i i 2k AHO EI-AH
CP% Win% 1) Diversity H2Fo| glo™ Uﬂ ilff Al Mﬂ1l7fi\1§
H|XOHAM 22 of|Atol[AM deS S&A7|= Ol oA
cuz xio g0 exporerst  DRAFT 88.00  71.00 | 3 i )
AMBE DE EMY ALY S HHOlEY w/o diversity  84.00 69.00 2) Adpative T=f0| o™ Mot HtEOoE SEEH
...................... S St S T Ejl_ ACI)-|7:l J—l_l.x_-!'él;ll-ol EE_I _Jlk_ ﬂ%
7| R 90| gt X|HE w/o adaptive  80.00  68.00
Z|CH g Slp7K| e N
3) O Z50| H SRt X|= H|o|E{AI0C}E CEEX|2E,
Model Method RestBench-TMDB  RestBench-Spotify ToolBench 2 adaptive D=2 H2siS uf] Ms0| i sfzt
CP% Win% CP% Win% CP% Win% - Lot X[CH UHE 317t S HOIX[= 7| RHE|X| S
DRAFT (Ours) 62.00  82.00 4385 7894  47.00 88.00
GPT-40-mini v;ﬁz gé\;ers_lty 60.00 79.00 42.10 70.17 42.00  86.00 4) Adaptive termination []-||9-| |__|§9_| él-?éll |-|__|- |
ptive 5500  77.00 3859  57.89  36.00 87.00 s o » o
B4 (AL XF A2 Eeh) 2 AEX] 42
DRAFT (Ours) 86.00  64.00  66.66 6491  53.00 62.00
Llama-3-70B  w/o diversity ~ 84.00 6200  63.15  63.15 4800 61.00
w/o adaptive 79.00 55.00 59.64 57.89 44.00  56.00
DRAFT (Ours) 88.00  71.00  70.17 8421 5100 78.00
GPT-40 w/o diversity 8400  69.00 6491  73.68 4400 72.00

w/o adaptive 80.00 68.00 59.64 68.42 46.00  76.00
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Comprehensive tool documentation

-
o
=3
0
D
3

«Q

e
olr

0%k
0%
1jo
N
N
Ral
S

Tool description (ZHA)

“name": "get_current_datetime",

"description": "HXH ‘Mt A|Zt2 Asia/Seoul 7| =22 HISHSICE,
"input_schema": { "type": "object", "properties": {} }

Iy

{

“name": "list_sensors",
"description": "&H|0l| HAE MM SE3 HEHCH|O|E{(THe|, MEE 7|, CHE ET
o 8)E =2t
"input_schema": {
e “type": "object",
Tools  ariv "properties”: {
"equipment_id": { "type": "string", "description": "AH| ID (04l: CVD-01)"},
"keyword": { "type": "string", "description": "M ZE (0fl: TEMP)" }
o
{

“"tool_hame": “get_sensor_stats”,

“description”: “FDC 4llA H|0|E{ Z=2| APIIL|Ct. 2019'H FDC kst Z2NEQ|
Qsto 2 JHEIE|0| 2 QAIX|L|0{e| MH| 2L|E{ZIS X|etL|Ct AH|e| MM H|O|EE
JPRSLICt 221: FOC 28",

"parameterS"I {"SGI’]SOF"I "+-I_|A'|"’ "Start": ||A|x_|k Ala.n’ "end": "%E Al?_l'"’ ||agg||: n
A

}

]

1
non

"QL OF QAL
1AZt SQF #H CVD-012] —>»
A W3 2= oty
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Lo

Tool description (HHA{) Tool-use example (A2 O|H|)
{

“tool_name": "get_sensor_stats”, " P 2] 1901 O =] X
N e S B\ SR B[ B | User Query”: "26\ 42 182 @ 2A|RE 3AIX| e

FDC nEst ZMEC| UstoR Hurs|of B XL [

M| BUEIS RSiich Aol S HolEE JIMSL
C}. 29| FDC &E!" | get_sensor_stats(sensor=«“CVD-02 CHB_TEMP”,

“parameterS” {"SenSOI'"I "+1|A-|", "Start": ||A|£|F Allj_l.ul Start=“2026—04—18—1’4 . 00” f
"end" n>x E Alj}.n || gll: "II:I7:” %H:é-ln} I- end:“2026_0u_18_1529077’ agg:((maxn)

}  }

equment id": { "type": "string", "description": "&H]| ID (¢{l: CVD-01)"},

{

“tool_name": “get_sensor_stats”,

"description”: "FDC 4l H|O|E| 2| APIYILICt. 2019\ FDC 113t Z2MEQ|
LSO Z JHUE|0f S AX|L|0{2] HH| ZLIEZS X|2IeLICt 2H|2| MM HIO|EIE
7tMELICt 22f: FDC 28",

uparametersn, {"SenSOF"I IIé-I_lA_III’ "Start": I|A|£||- Aljl_l-", "end": "%E Allj_l.n’ naggu: "
7l e

}

]

Data Mining
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Lo — A

L BT Rk =k kPN 0] Comprehensive tool documentation 6] In-context demonstrations

Tool description (AT A) Tool-use example (A2 Of|H|)

> 230| FEH5AL > GlAI7t GIE & AS
HESHA 012 (zero-shot)

"aAatninment id" £ "tvpe": "etrina" "deccrintion™ "AH!ID (Ol C\V/D-01)"

{

“"tool_hame": “get_sensor_stats”,
“description”: “FDC A H|0|E| 3| APIQILICt. 2019 FDC 13t T2 HEQ|

- Asto 2 JHrE|of 2 AX|L|0je| Mb| BLIE{RIS X|UgHL|Ct MH|o| MM HIO[ES
QO E?- AI-%OI" EHIO_I- mlx.“% L}%xl-7|- III" uI-EO-I$-uL:| EIII °|.277I-7 7|.x;|2|_||:7_|. E'o| FDC ooxx:|E| :

T'_‘c>|:| i

“parameters”: {"sensor": "dlA" "start": "A|IZt A|ZH", "end": "S=& AlZH" "agg": "

- Users (who are often non-experts in Al) & 4+ A e

> AFSH: YHO| tool UHML} AE RIS AHEQE WA £ 9l TAQIQIIE FHBHM tool-calling H5E EO0|Xt
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o.:.o Quality Analytics




- Play2Prompt (ACL Findings, 2025)

How to generate both high-quality tool documentation and tool-use demonstrations automatically?
HPIME: DEHO| AAZ A|HEQRE HK|H, tool ML AL HAIE W5t E2A46t= IHES UISsIH =1 & o2 <o A2 = S Ao|tt

ek 2CHA| 2 LM El(Tool-use example generation = Tool documentation optimization) Play2Prompt Z2{| /=3 &|2F

AMMEI tool AH2 0f|H[Q UHME
7|HIO 2 task LLM22
9l tool calling task ZI&H

Tool AHZ OfH|E BHE1, |
0|= tool 2EAME CIS= &=A A==

Tool-Use Tool (
Example & =+ Documentation = Prompt Tasg;.LM
Generation Optimization L T

N/

2

Figure 1: The Play2Prompt framework

Tool ALE 0|7t BN BF STHAIE HA ‘HH
(sample proposal > sample evaluation > down-sampling)
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- Play2Prompt (ACL Findings, 2025)

How to generate both high-quality tool documentation and tool-use demonstrations automatically?

HRIHE: RRO| AAZ A[AE QS AKX, tool EEAML ALE O|AE M0t 2A5h= IHEE HH=0tH =7 22 453 & AlZ = US AOoICt

o o A

Q. Zt THA| QHollA] oA ' E2 4d Bl E HE £ UASM? > Search Framework?} 212!
Why? HHME AL MER OI[HIE Hadeh mf, "UTCEtD BEAISHZ|"2F "ot=y A|ZH S oA S F=71517]" & O
[2tA o2 oS ANE Aot MHESt HoiS BHsH= 7[HE 0|&3%h= 40| 2.

e.g., Beam Search, Exhaustive Search, Greedy search, Monte Carlo, Monte Carlo Tree Search, ... & LIt B J7[&#0| IS

[T

A

ret

Of LLMOf| 2 2tXQIX| O]2| 7] {2 3.

o Beam Search 2P EMM CEAO N L) SEFS MG, He(EY) 7 22 2EE WL ZEUH O 22 SR &2 S0t 7™ (W = 2,L = 2 Of[H]|) <
| -4.0 -4.8
ﬁ 3. subsampling g tart in
2. Sample 4 .
‘J evaluation -1.7 a pie with
-0.7 4 hit 3.4 -4.5
-3.7 pie -4.3
1. Sample proposal she struck s -3.3 <
25 i a
2.9 with tart  -4.6
START e -2.9 on | .
was <: hit -3.5 one < i 0
I -
< struck 4.3 tart -5.3
0.9 got
—1.8 _3.8
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- Play2Prompt (ACL Findings, 2025)

How to generate both high-quality tool documentation and tool-use demonstrations automatically?

HRIHE: RRO| AAZ A[AE QS AKX, tool EEAML ALE O|AE M0t 2A5h= IHEE HH=0tH =7 22 453 & AlZ = US AOoICt

Q. Z} T etollM o8| 'Hf E2 W8 'S HE + AEN? > Search Framework?} ER!
Why? 88 ME +F5LE MZ22 OIFIE A4 o], "UTCEt HAISH7 |2t "gh= A|Zh Het OIAIE F=I1517|" B of
U 0431 BHS AN A-SHH HESH #1013 BMSH= 7|23 0|8%h= 20| 58.
e.g., Beam Search, Exhaustive Search, Greedy search, Monte Carlo, Monte Carlo Tree Search, ... S CIfot EtM 7[&#H0| /S

[T

A

rot
°
—
=
<
=2
ot
L_
ﬁ
=
L)
m
N
2
i
0o

- BeamSearch 2t EM EDOIN Lo} SHZS MAOID, HA(24)7H £ THE WIH H2AU0 O £2 EUO| RS SSHE I|Y (W = 2,L = 2 GJF)

ﬂ 3. subsampling
2. Sample
U evaluation

O Tl S._ .2l LHjotE S2ES MAsio] ME2 ME Tet s/ 2 UE

1. Sample proposal > LLM generator G7} MAsfiLin| AAE|= MZ=Z0] proposal distribution p(s”|s®,, RV H)E M2z 2 3t
® M2 e 2t M= gOofl cisto] 2AF RD AlAk
® MEZ YME S/ E S, 702 Zet 2

> = HAO| =2 A9 MES Oig LA tHI ME X3t s, 2 e

[siM= (1) TEE o YA OIS 22Tt (2) THE O YA MTE 2UJt = JHX|E M7A[sHoF &t

Data Mining
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- Play2Prompt (ACL Findings, 2025)

Q. A8 O[S 2= 20Xt ottt o 2ES & X| H=2| 1

1. Tool-Use Example Generation @

Tool A OIF| 444 Eholl: E710| Q&2 SX EIAS QI8 ABALD THE

No! tool AI2H S H—fE DEE 20N, =

tool E EHI-E}H -6|'7l )

Do, X7| tool MHAM
{ OfiF| MA7| G
“tool_name"”: “get_sensor_stats”,
"description”: “FDC 4IA H|O|E Z=3| APIRIL|Ct. 2019'H
FDC 153} T2 EQ| Qsto 2 Jiatz|o] ZA X|L|o{o| AH| 2
LIE{ZlS X[ etL|Ct. ZH|Q] MIA C|o|E{E 7H<19|—IEr. 29[: FDC
2,

LLM

“parameters”:

||SenSOI\||: “AilA-IH, "S'taI‘t"Z ”Alxﬁ}' Aljl_l.u’
eﬂd" ||7CE Allj_}.u’ ||agg||: "I|=j|7:” %H:'gn}

}

Z{otiof SkX| §4=71k?

ol =70l CHet AHS Of| RIS 4 HsH At

{"User query":"O{M| 2= 2A|2E 3A|7IX| CVD-02 MH 2=t
YD R ER=A] AHF.

“Parameters”: {"sensor": "CVD-01", "agg": "average”, ...}}

- Z1}: error! Invalid sensor id!
“sensor must be in ‘<equipment_id>.<tag>' format.”

Data Mining
o.:.o Quality Analytics




- Play2Prompt (ACL Findings, 2025)

1EH: =518 '7IX| 11 SHA' of|H| 2HS7|
Q. "Reverse"” order?

1. Tool-Use Example Generation

Tool M-.g. o1|1-|| LHM I:|-7;|| E__I_I_Ol olxad =

S} S 9[8t AlSALD DHY

= & (x) 2 B (y)S LIS 2=
32t CH20ll AFR AfallE Hols} '
D,, 7| tool MHA M2 S&sts 253 MM #x}:
SE M
{ oflx| M7 G {"Parameters”: {"sensor": "CVD-03.CMB_TEMP" 2EF S5
“tool_name”: “get_sensor_stats”, "agg": “max”, ..}}
"description”: “FDC 4IA H|O|E Z=3| APIRIL|Ct. 2019'H
FDC k3 T2HEQ| AUsto 2 Jjatz|0| 2A AlX|L|o]e| M| 2 LLM
L|E{2lS X|ISt|C}, Ad|Q] MIA C|0|E{E I SL|Ct. 29|: FDC ey
gIOOJEWI |t AH[2] HIA HofE HH | onsls=S
"parameters”: {"sensor": "MA", "start": "AlZF A|IZH",
eﬂd" ||7CE Allj_}.u’ ||agg||: "I|:I7:” |:<|3|-|:||:’-|||}
}

MO = T ALE O[HIS A d5HE XL

{"User query”:"2026'd 49‘J 18°' CVD-039| %11
“Parameters”:{" sensor"

QE OI-E;Pc_I "
. n CVD 03"' Il ggll. llmaXll' ."}}

Reverse order: & 2 2= Al

ruI
ﬂl
L
ot
Rl
Lo
!
to!
n

, SEHS HA| 2= Flofl 2l 5t
Data Mining
&N

NE = AUEX Ho=
Quality Analytics




. Play2Prompt (ACL Findings, 2025)

1EHA: == 71x|132 SHA' ofjx]| 21571

VSRR 2ES OEA HE + A= 20

Tool A OIF| 444 Ell: E70| &2 SX B 98t AlBAR T

X S )= 20, =79 E3S e 7, 1 220 %= EE(x) 2 2 (y)S LIS 2w

ml. 552 MM TEnE 7| MEHAEHED WA SE (AR #1) o s
==
Xi2|EA|XH(placeholder)7} Obc! AlX| ZtS S 7, ORIl AA7| G, {BENEEr S CUDHON, "age s TaNErEgE”, -
s ﬂfEfD|E‘|'.Z HHEA] Zotol= 1
M':”MOH o= OEt0[E E X|OLHX] 2 2,

LLM - Z3}: error! Invalid sensor id!

m2. ASiANE OHNGl= TEOTE “sensor must be in ‘<equipment_id>.<tag>' format.”

m
r
0

QI YOH err_code: 05 2|EIE 74,

QE7} UOH err_code: 12 2|E1E 2, =4 "sensor’ 20| &H| IDZRZ E[0] A0
22 2iol ST WM RIQHIK| BH| mHotet 24, . SA QBT SHAHBHTILL <AH|ID>, <Ef D> HA),

0|2 S0{ ‘CVD-01.CHB_TEMP'A{Z Ef 1= 2010} BiT},

Data Mining
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. Play2Prompt (ACL Findings, 2025)

1EHA: == 71x|132 SHA' ofjx]| 21571

HoO &8k ==
SRR =

ZHESH 7, O 20| B= BE(x)2 BHEH(y)S LS| 2t

SES MMSI=OTZ2nE R
m1. 2ES ddsl= ZEZE

ZatE H05t0] 2l d (A[HAR #2)

S Al
{"sensor": "CVD-01.CHB_TEMP", "agg": "average”, == 2l
Xf2|Z AR placeholder) 7t Of-! &K 3t e 2, ofF 4471 G, S
JIIA ]I|-E|-EI|E-|'— Hl":A| Eol-"'HE 7-|

- L-—

A-|D=|k|01| ol= 12}0|EE X|O{LHX| & 7-| .

LLM - A1} error! Invalid agg!
m2. 2 E0E INYsl= TE0E “allowed”: [“mean”, “min”, “max”, “std"”, “count”]
QR GO err_code: 0 2|EHE 7,
Q271 UOH err_code: 15 2|EHY X, 24 "sensor’ d4] ZH|= HEE AKX,

@F Q! FAut M HQE7EX] ehA| metet A, . ‘agg” Zf0ll "average"7t S12E|X| o= FLL.

Yo S Al "mean's AHESHOFICE.
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. Play2Prompt (ACL Findings, 2025)

1EHA: == 71x|132 SHA' ofjx]| 21571

VSRR 2ES OEA HE + A= 20

, 1 2E0 He EE(x) 2 i (y) S LIS 2w

= ol ZHal2 XS MM (AlSHXF
m1,§§%*§§6}EEEEE TI—uH EJ'EEJ—OI-quOO( Io—|2#3) S= M3
{"sensor": "CVD-01.CHB_TEMP", "agg": "mean”, ='o5S
XI2|EA|X(placeholder)Zt OHl &K 242 *HE A, of|i| 4471 G o}

= —— '

HEAM0|| gl= D20 S KoLK = A, .

o

=

T OR2t0|E = BHEA] Zefoli=s A
-

LLM -> A1} {"value": 398.6, "unit": "degC",

m2. 2 E0E INYsl= TE0E "count": 3542, "expected_count": 3600, ...}

QEI}t GO err_code: 0E 2|HE 7,
Q= UOH err_code: 18 E|HY A, satts= 174 e
QF A FMut I HMettx| ehA| mrete 2

TR sl =70l Cist0l, Rast 52 L — 171S
EEEUR TR

Data Mining
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- Play2Prompt (ACL Findings, 2025)

1EH|: ERE J1X| D STHA 6|&]| TS 7|
SRR ZES OEA M A= 2T

1. Tool-Use Example Generation

Tool AHE Of[H| Y- THA|: =710 ES S BHAS 2Ieh AlbE 2 ot

oK B S &1, E71o| 28 RS 5| 1 20| 2= A2 (x) 1t S (y) 2 LIS oS

I, 'CVD-01.CHB_TEMP", &= A|ZH+09:00) 1AI2}, mean 418.96 degC
I 'CVD-03.WALL_TEMP", A|ZtCH ©10] 4A|ZH max 215.42 degC
I, 'ETCH-02.RF_POWER', 3t= A|Zt 30, std 4.20 W
ST HAZ HA, s =720 CHol L=37H2| et =&=2 ZCt 71y
Reject sampling: 8B ME E11 =3 otLt 0S50 AX| Aot 5t @F HAIX|E &SI, &t 5§, Ll =252 Mes A4EE Bts

Data Mining
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. Play2Prompt (ACL Findings, 2025) [ ==

Iy *CVD-01.CHB_TEMP ", B2 A|ZH+09:00) 1A1Z} mean 418.96 degC

m3. AF2X} 2 Z(user query)2 MMst= TETE

. o L H xll=l AHJL-l
Ao siEt £ g0 E 4 gl= 200} o l I EE x4
E1E oEdietn X QA= ot E', olixl MM7| G

"get_sensor_statsZ CVD-01 Bz 2= Z3[8F."

S E0| S0{Zt 2= TEt0E 242 &l Qhofl Zetsof &,
SHA[ZH gt~ O|ZO|L} Ti2ta[E 0|52 E2iLiM = oF &,
AMERIS 1Q1E 2o = 2-dsioF &, ...

LLM

Q. TS of|x|7t F2X| LHEX|= OfEA| TEREnt?

—_=

Data Mining
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. Play2Prompt (ACL Findings, 2025) [ ==

Iy *CVD-01.CHB_TEMP ", B2 A|ZH+09:00) 1A1Z} mean 418.96 degC

m5. MH 7|=S Fotn EYS YYo= ZEZE

-39 ME2 AN I, 714 ES 5 MM
9|7} HIO{RUZLE B4 0| 20|L} Tf2to|Ef 0|22 Tatsie 13, ofl¥| 47| G
327 L 300KHE WoiLf, 2 atjE 2t & Shtate Fol
off SiCHEH 17, THHO| 23 HIAIX|H 1, EHDIO 2 o ofx

£ TS| o2 H 2F, A=At 2fAI5HH 3

"get_sensor_statsZ CVD-01 Bz 2= Z3[8F."

LLM

3
(o))
>
N
0x
2t

2 OO
o —B5——

NSEN MSH Eolof HE S thzstn
MNSE HolS e LS ®MAISH &

HAh R = Rl + ARL

ofixl Z& of|x]| o=

Data Mining
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- Play2Prompt (ACL Findings, 2025) -

I *CVD-01.CHB_TEMP", B+2 A|7H+09:00) 1A|Z} mean 418.96 degC
12| =418 ‘71X SHA' of|d| 2HE7]
Q. REStSES ™, OfH| "HETt of|H|(EelSH) "= HEA RHETf?

Do, Z7| tool HHA

{ At offx| gio] 22 EHA D,k F1
“tool_name": "get_sensor_stats”, ol =lo|= 2 M mﬂ =ol 7}
"description”: “FDC HIA H|O|E{ =3 APIQILICE 2019 | 22|18 S AS W £ = E L HA

FDC =8} E28|E0| AHOR Js|o] 33 AxILiojel el 2 o MEMRIORE & Il ofF|s SR D2fs et gls.

LIEZ S X|AEL(Ct ZH[e| MM H|o|HE 7k &LIct 22: FDC et 5 S JM Ol22 HHIE M= &

OO:|E|M

' @ _ i i )
“parameters”: {"sensor": "MA", "start": "AIZ}f A|ZH", R _SD{M (x() D,, Q)) y() Ey I }
"end“: ||_J‘DE§ ’kl?_l-", ||agg||: ||;||;j|7_.” %H:élu}

) 1
HA: R =Rl + ARL
oIl ZE olix| Lol

Data Mining
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. Play2Prompt (ACL Findings, 2025) [ ==

Iy *CVD-01.CHB_TEMP ", B2 A|ZH+09:00) 1A1Z} mean 418.96 degC

, 1 2=0 SRS S0l 2

Round #1, B4 RY = R] + AR}, (1E-0%)

m5. XF 7|ES Fot 242 WH5H= TEDE
18-~3% HE2 TAHE I, 719t &2 x ¥ St BA,
HO|7t H|{UAHLE gt~ O|E0|L} Ii2tO|H 0| S EetstH 13, Ol 471 G "get_sensor_stats£ CVD-01 W 2= Z2|sliF." 13

3=% = 300%HE '-*71'4, =& Met0|H 2 S otitetz: =2
Off §iCtH 13, EH0| 2F HAIXIHE 13, §HIo = 311 E o

= Tehsfy| 0249 27, HZEIYCHD SHAIGHH 3 LLM
o= Anj
0%
m6. X}7| MEE TETE
DS M XS H Folo| WES CiEsED
MNEH Ao E JiMe uiak2 HIAISHA gt

Data Mining
o.:.o Quality Analytics




. Playzprompt (ACL Findings, 2025) ? ‘CVD-01.CHB_TEMP‘,|?_F(+09:00)1A|?_hmean 418.egC

X Rt 2 =(1)2 ¥, =42 =52 a5, O = =0 =R RIS LISl Bt
Round #2, H4k: R =

I, 718 BE x 4

Ri + ARL (1H-0%)
m3. AF2X Z 2 (user query)2 MAsl= TEDTE

Zol= ofiet =7 QI0|= E + 8l EX|o{of & oj2fo|g &2t
C1E S=5k2tn 2™ QE M= oF E', olldl| MM7| 6 "CVD-01 M 2E 7} K| 30| TR T EZFLIR?" 13

SEN S0{7F 2 20| ZH2 2 Q| otof| ZEetslof &

SFX|2t St~ O|E0|L} If2I0|E 0|22 ':E'||—|'|*'|'.Z QlE=

AF2XFO| 101K ZEM O 2 XHAMBHOE B .
LLM I, 714t EftH y a5 M,
u = o n _0I‘|
m4. EHH MM nETE M 2= CVD-01 MH 2= W72 418.96 °C QL|LC}. =
S Al AT 2748 B0 XFHAAZ S EFS MO gt
977} ISiCIE IojUX| 21 ©FE E1sH0} &, o
eIt Lmet A|ZH E2 Al 2&74
+ & ot 0|E2 HZ6IHH oF 2. =0 Mol AEHX} © XA |A'|EAI‘H=I|-I|'|I'|X'||E '6|' 'c'sI-E?iE -
(CVD-01.CHB_TEMP)®} A|Zt Z2t2 E20]| ZEHsl{of & MIA| Al ISHSE 74,

Data Mining
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. Playzprompt (ACL Findings, 2025) ? ‘CVD-01.CHB_TEMP‘,|?_F(+09:00)1A|?_hmean 418.egC

HX {2 SE(NS ¥, T79 &322 2t F, O =0 =R =R LS tts
Round #3, H4k: R = R) + AR. (3H-0%)
m3. AF2X Z 2 (user query)2 MAsl= TEDTE

Aol sz =7 g0l E 4 9= 2R 0foF &
=72 s3otetn 2N QAL o E', OIlFl 4447] G,
S0 Sofzt DE mitn|E| 2t Ho| Stofl EeBof B,
Siigt gt OlZolLt Hi2lnlEd O[SE il ot g

"o (108 1Y) st=2 A AIEE{ 3A|77HK| CVD- 3
01.CHB_TEMP MIA| 2 HO| A= O|?"

AFE2XES| 1014 Mo Z ZHMsfof &t ...
LLM =E 40,
“"OR| 2% 2A|~3A| CVD-01 HH 2% 0™
m4. gt ME8 TEDE LR 418.96°C YLIC}”

Self-reflection step 3=(N )7l 3tHO|2}H 0{7|M S&.
0|2 C}Z =H S0 CisliA S 2Pd uis

Data Mining
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- Play2Prompt (ACL Findings, 2025)

2CH7|. o

got=

Do, 7| tool HM

{

“tool_name”: "get_sensor_stats”,
“descrlptlon" "FDC AlM H|O|5 =2 APIRL|Ct. 20194 FDC
s TR E| Usto @ HYE o I AX|L|0jo] Mu| BLIEYES
X|grL|ct dd|e] MM HIo|HE 7H<19LIEL Z9|: FDC 2%,
“parameters”:
"SE AIZH, "agg": "EA g}
}

mn, n

LLM 50 HR|E QRS
(MM BE3 HES HOZ)

Data Mining
Quality Analytics

&N

LLMO1|A| tool-use O|H|Z

NS0T oiH 2 EEME MFoHH X7

oS 4

Q. 23M =E2= ofEH

Al-h

e

llsensorll: II&'A_III’ IIStartll: IIAlI}- Aljl_ll, llendll:

LLM

LLMO| X X|E 2

Tool 2FAM X|E{g} thA: 44

M 8471 6)p

=»

=0
TITE=E2

2l T AR OAE 28] tool MEHA Hus}

= =20

B 1, 0|5 7[Hie=z £

D,, =™ E tool MHA
{
“tool_name”: “get_sensor_stats”,
”descrlptlon" "LL(EEELE).
"parameters”: {"sensor": "MIA" "start": "A|Zt A|ZH, "end":
“%E Alzl.u’ ||agg||: ||x‘==7_1| tc|>|.|:él-|||}
}

", n




- Play2Prompt (ACL Findings, 2025)

2t ASo{T ojH| = 2B ME *HHSHH X7

Q. EO| gl=t, = B M7}t ZO0ME=X| OFIX] o{EA & & US?

—

2. Tool Documentation Optimization

Tool 2N £|Eg} tHA|: HEE =7 ALE O|AIE 2E3 tool 2B Hust

1EEAOIM BHSQIH GRS S 452 US4 U= Ho[EYOE B8

{

tool_name": “get_sensor_stats”, Task LLM

“descrlptlon” "L(EELE).",

"parameters”: {"sensor": "MA" "start": "A[& A[ZF", "end":
II%_E Aljl_l.lll Ilaggll: IIIHI71| %Fﬂll}
}

LLM W RO =Eqpry)ec[PMr(xDD,0);y,F, 1}]

> $HE HMO FO{HS ),
task LLMO| 2tA MM$tH user queryE 0Lt & E0{LH=EXIS MH

UM WMEt user queryE HS

LLM Q. "O{R| 2 2A|2E{ 3A|7IX| CVD-
01.CHB_TEMP MM 2= T™A0| ...”

Data Mining
o.:.o Quality Analytics



- Play2Prompt (ACL Findings, 2025)

2TH|: IHS 0T of|xl| = BEAMZ xiEstH 1X|7|

Q. EO| gl=t, = B M7}t ZO0ME=X| OFIX] o{EA & & US?

2. Tool Documentation Optimization

Tool MM X| M3} CtA|: MAME £ AL O|A|S &8l tool MHA s}

= =20

10l BHSUE OIRISE M5 HEE 4 Y= HoEMoR BE

= L7 X3]0fl= “mean”, |CHZt Z3|0fl= "max"E ?E  HWIEHESHFZ E3 HE
G ATE T} A 374 0.6
"ot 22|0f|l= "mean"E AtETIL. "average'= Task LLM £ S 1.0
$HB S| 2E|X| o=t C 274 0.4
‘agg Oll= ®&, 2o, XA BEETXL SFXUS ) — . i )
sec [ g At LLM W RO = Eypy)ec[PMr (DD, 8);y,F, 13]
> 238 MM FONE o,
I A5 = o F IX =y {=h q|
AN MMt user query2 AS task LLMO| 2tA| ‘445t user queryE LotLt # Z0|LH=X|E *HH
LLM Q. “OfF| 2F 2A|HE{ 3A|7HX| CVD-

01.CHB_TEMP 4lA 2= HFO| .."

Data Mining
o.:.o Quality Analytics




- Play2Prompt (ACL Findings, 2025)

3ChA|:

D,, E|X2lE tool EHA|

{

“tool_name”: “get_sensor_stats”,

“description”: “..(s=HE LHE)...",

“parameters”: {"sensor": "MIA" "start": "AlZ A[ZH", "end":
"ZS& AIZH, "agg": "EA B}

}

Tool-use examples

[oll =] 1]
Q. oAl (10 1Y) ot= A2t 2F 2A|58E 3A|7HX| CVD-01. CHB_
TEMP 4N 2= B0 YOI E=X| 210 MO K.
S E: get_sensor_stats(...)
EHH: O{Xl| 2= 2A|-3A| CVD-01 2= L2 418.96 °CRIL|LC}.

Task LLM

"Q= @ 9A|RE
1A|Zt S0 2 cVD-012]
WA 2 AzF”

P oh= AMZFRAS EAISHA] 2ROt ot A|ZEQ = kst

Data Mining
Quality Analytics

&N

- B

HBAMZE tool ZE A2 O[5St KIRIE Ssl “FHIZZ oA LE=X|"S 2hQlst F| SHIZA 2=
ot 242, of|xl| 12| IS wf2fet 52!

get_sensor_stats(sensor="CVD-01.CHB_TEMP",
start="2026-09-30T09:00:00+09:00",
end="2026-09-30T10:00:00+09:00",
agg="mean")

(23 XMt o7t M= B 2t5H=

)




- Play2Prompt (ACL Findings, 2025)

Q. Iil?.* YHES| 28t o2 HolE = UASN?

Ml: BFCLZ} StableToolBench & HIX|OI3E A2
DRAFT backbone model: GPT-40

Berkely Function-Calling Leaderboard (BFCL)

StableToolBench

HZ: HM] (weather) M= 28
Simple

BFCL 22|

4T (finance)
python L80 el 28AM ot 21 0] 7o H L =31 OpenWeather A{H|A L =31 28 AMH|A
s= 3 o - SITf | X3 A7 BIS T8
Sngnge — MR REST APT S 3Lt M L] ez I API: °._OXIH =t X9 Il:API. ;AI Hq%:g 3|
. x"‘ . — —_
T o mEe HZe) Sis) ), B, S B 5 - APL 5% 0l 21 (X) APL =i B
AMptE e oWl B MEM E SiLiE 33t 53 AgHe SHLES M - API: CH7 | & =3
Parallel 50 3t AEROo=Z ZI2 S4B of H SA| SE A2 B3 IO HM N
4 2 +E oy | 12, T2, 02| 2| F > J|Z= ToolBenchOi|M DELIHLL SXFsIX| 9= APIE H|e|st,
Multiple- 0 oiay s Mo, 2t st4s 14 ojat =z ME ZNIH 1002 Bt M| APIZH SXIX| 92 LLMO| ChAl U3t SHE MM
Parallel = s - stE A F.
MEE == Al Aupvt ot MeetX| accuracy ALt Solvable pass rate
Avg. = |:H17tx| B XSt o Cha A LLM Judge (LIaMa-3.3-70B-Instruct)7t EftH0| MEME=X|E T,
Weighted Avg. = & 7IX| ‘'simple’ ©30{ 0.5 715X & W& sfZ 7tset 2ol & SHEE(UCI T THEE H|ZSS ALt
Tool calling A| 2F QX +ZE0|M Hetr 40| 7HsEHX| 2l 273 API 2 50| CHE WHE CfH| 258t s 20| 7}sEX|E 2ol
7|22l tool calling 22 (GPT, ToolACE, Hammer)2t H| = TS
x| EH n m
DRAFTS} 2t Ao A A| =3} S 1 H| TSFK| o4 71X 2BA 2{Xet 71 (EasyTool, DRAFT) Bl

Data Mining
o.:.o Quality Analytics




- Play2Prompt (ACL Findings, 2025)

Q. Mot uHHE2 Mat At USN?
BFCL Executable: ef+E 2HIE QIXIZ & 7152717 - Yes
StableToolBench: &X| APl &2 LR =E St= S&e o4 NANHME SESH=71? - Yes

Berkely Function-Calling Leaderboard (BFCL) StableToolBench

Base Model Method I1-Inst I1-Cat I1-Tool  I2-Inst I2-Cat I3-Inst Avg
Base Model Method vble  SWWPLT Multiple Parallel puioble: Weghted ReAct 506 593 532 580 613 523 558
ython > ratie Ve LLaMA.gp ReAct+EasyTool 54.7 589 57.9 56.1 64.2 48.1 56.7
LLaMA-8B Prompting 96.0 70.0 96.0 90.0 715 86.6 85.9 ReAct+DRAFT - - - - 62.6 579 -
< +PLAY2PROMPT 97.0 87.1 96.0 92.0 925 93.1 929 ReAct+PLAY2PROMPT 56.6 65.7 60.9 62.5 63.5 63.8 62.2
LLaMA.70p Prompting 100.0 91.4 96.0 84.0 825 89.6 90.8 ReAct 584 68.3 6l.1 63.1 63.2 64.3 63.1
AMA- +PLAY2PROMPT 100.0 91.4 98.0 88.0 95.0 94.2 94.5 LLaMA.70g ReAct+EasyTool 59.0 70.3 63.3 67.6 70.6 63.0 65.6
. : . ReAct+DRAFT - - - - 68.5 623 -
GPT-35 Function-calling 97.0 94.3 90.0 86.0 67.5 84.8 87.0 ReAct+PLAY2PROMPT 67.5 73.6 64.1 66.5 72.8 70.7 69.2
+PLAY2PROMPT 98.0 95.7 94.0 90.0 85.0 91.5 92.5
- - ReAct 56.0 64.6 67.4 56.0 63.4 574 60.7
GPT-4o Funcuon-ca]lmg 98.0 98.6 94.0 94.0 71.5 91.0 924 ReAct+EasyT00] 573 6l.4 69.5 61.5 68.3 60.7 63.1
+PLAY2PROMPT 99.0 95.7 98.0 92.0 90.0 94.3 94.9 GPT-3.5 ReAct+DRAFT _ ) _ _ 683 56.1 _
TholACH.AB FllI]CIiOl'l-CEl]liI]g 96.0 929 92.0 26.0 70.0 25.6 87.4 ReAct+PLAY2PROMPT 61.1 66.6 66.2 67.0 68.3 66.3 65.9
) +PLAY2PROMPT 95.0 90.0 94.0 90.0 825 89.8 90.3 ReAct 54.0 69.7 66.1 50.8 65.3 61.7 62.8
Hammer- 7B Function-calling 96.0 729 88.0 26.0 70.0 221 26 GPT-4o ReAct+EasyTool 49.9 69.0 65.2 61.3 65.3 52.5 60.5
+PLAY2PROMPT 95.0 82.8 92.0 86.0 80.0 86.7 87.2 ReAct+DRAFT - - - - 62.1 63.9 -
ReAct+PLAY2PROMPT 60.7 68.7 71.9 58.8 63.7 65.6 64.9
Table 1: Results on BFCL Executable. Accuracy scores are shown.
Table 2: Results on StableToolBench. Solvable pass rates are shown.
= gt E CHo Of HItH =2 2 ASHoH= [ ML= SEAL
1) = YEEO CHoliA, Mg YHE(P2P)E +AUS Hl 85 T ) = Jk-il:l:lkl |5 §f HHE CHH| P2P M8 A 7R 2 Al Al 7fat
2) SOt o E-_rl—04€1 HES o= OHOF ot= 0212 & (Multiple- 0l oo seT e
) = = |_|_—|2 T'.'oa( u |pe O SEAF IT X =
by {=) EE“ O aEc-ll 7 E = T/ 2O = A S
| - — 10 (] e |
LLaMA-70B (89.6) &L} ,:% ME (ST 20k "9“ 2fol)
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- Play2Prompt (ACL Findings, 2025)

Q. £7| MBAM7 LTSI of2i2 ALOIME BSPH| SFHEN?

BFCL Executable GIO|EAlle] X7| MEA= H|wA & Aol QEHO|7| 20|, P2P2| 21tE 2HSHA| &lst|= S
tthatA &4 Tt0|Ejo] Cist MBS 8t pota XIY7I0 As ol
= O' P - 05, P = 101
™A +5.0 o+ +5.8 oA +7.1

mm [[aMA-8B == LLaMA-70B == GPT-3.5 sm GPT-40 mm ToolACE-8B =m Hammer-7B =m Average

Accuracy (%)

p=0.0 p=10.5 p=10
Figure 2: Average (weighted) accuracy improvements with PLAY2PROMPT on BFCL, for different parameter

description dropout p.

MMt LHHE 2 F|o HHHZE 0| SkAL Z0| F{X|= S &9l
(p=1.02 2= m2t0|E| MHO| AFZ}EI AER)
> FatEl matn|e YEE Bekets o i matxels AL

Data Mining
o.:.o Quality Analytics




- Play2Prompt (ACL Findings, 2025)

Q. Tool documentation} Tool-use example = 0{ 7i0| O Z}=Un}?
Play2Prompt= DRAFT2} 2| tool-use examples/7tA| 02qsHH, sk F2 WA CH S 0tE HEXMOZ =0l

Base Model Method BFCL STB
Baseline 85.9 558
LaM +P2P-Desc 89.9 57.9
L A-8B +P2P-Demo 90.8 59.5
+P2P 92.9 62.2
P2P-Dsec: 7i{4E AHATH A1 Of|K|= AFZSHX| 4=
Baseline 90.8 63.1 P2P-Demo: MZ THE OXHIE £7| AHAQ} EH AtE
annoon TEDee e oty
+P2P 945 69.2 1)  Olixl(demonstration) 2t At83H= 240| M A (description)2t
- MEAdEC R 30 SSgdiddE E2 ds &
Baseline 87.0 607
GPT-3.5 +P2P-Desc 89.0 63.5 2) E53|L} StableToolBenche =7 & QZX| ofx| 17422 0|8
+P2P-Demo 91.9 65.3 S5 baseline CHH| =2 AL st oAl
+P2P 2.5 65.9 T co co= =9

M 7ttt tool- A QNS gl
Table 3: Ablation on PLAY2PROMPT (P2P) using gen- S i EBHES SEIEIE Sl Sels

erated example demonstrations only (P2P-Demo) and
generated descriptions only (P2P-Desc). Scores indi-
cate average accuracy for BFCL and average solvable
pass rate for StableToolBench (STB).
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- Play2Prompt (ACL Findings, 2025)

Q. 0{2{=2 Gi[x|E == 20| W& LF0| Enf?
of| &0l Chgt BAIO RN R, (2H| H0|E)S FoE Da{sl, ZHO| 0{2{2 G[N|S MS3I== A7

Base Model Method STB

ReAct 558 N +77% Play2Prompt-Easy: 0i|X| ‘4 A| R, S |1 FE H R, ALE
LLaMA-8B  +PLAY2PROMPT-Easy 60.7 £

0,

+PLAY2PROMPT 622 ~ +23% 1) 2 melojE 37|19 2 0], oS KRS BAJBHH A0

ReAct 63.1 ~ 184% M 1~28 BOX|EZ, Ol =2 O|X|7F =7 ALES 2HAAF|
LLaMA-70B  +PLAY2PROMPT-Easy 682 < £ A2 FYHOoE g9l

+PLAY2PROMPT 69.2 ~ +16%

2) B} 45 o tIREE2 o Mo 2 XtMof =S
Table 4: Ablation on demonstration difficulty for
PLAY2PROMPT. We report average solvable pass rates.
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- Conclusion
DRAFT vs. Play2Prompt

"AIE0| 2 2B M= LLMOf|AH|= R551H, LLMO| =15 2% MEHoF MEet +H0| 7tsotht'= &

o

A2 Ao

DRAFT Play2Prompt

7t HHIE o 2H| SEoh=%X] 2B Mol S&9| HOolE X} Task LLMO| 2HIE & & + A= WEe= 4BME IX=A}
v X|=3} A2 S tool documentation v XX} Clj&? - tool documentation + too-use examples
v M EM? > HolS WX BET 52 v M &M? >S5S X R0, FolE Hoz My
v d3M ¥ 27?5 =3 2= 21l analyzer?t X1H0{ = 3| M v HEM 3 27{? > task LLMO| XX|2 2Fe} H
v EMIIIX? S 5t ER HHE 4K v/ EMH J1X? > Beam search
v CIM 25?2 > QAH|2! QAME M| + self-reflection v CjM 8t ? 5 Beam search + ZEZEZ X|A|
v BB X7 > Halze ysrsin 94 ol et 52 v EBZEA? > 1 ZoIx Y = 2|0 HEE M
v TaskLLM2| ¥&? > gi2 v Task LLMQ| H&? > MM AnH(of|) 2| EES *MH
v X|®3} @el? S5 GPT-40 v A|X3 3He? > LLaMA-3.1-8B
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