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- LLM agents?

LLM (th= Z2Q| SE) vs. LLM Agent (AEXA E2 SsSHCE 8l|&)
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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)
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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”} }
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) 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
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. 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

MHa
H
FO
g
© ou
HI

HE A, ZRHE F, E2lX= =+t AFE0| 2R 8lS

' ko v g 230| {5 Riot
S8 QXL Hist g2f2 27| 022 8%
s Y
Al AAIE H|o|E{7} OfL|2t SA| 2k SHLtE Ubelshof gt AR QUSH= D7 OHR| Qe
=St o] M| Ao
oo 20O = O

Data Mining
o.:.o Quality Analytics




. 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 A H|O|H Z=3| APIYL|CH. 20193 FDC 13t ZZMEQ| Q
378 AX[Loje] dH| ELHES X|ALCr. &H[o] MM HO|HE 7f7(19'—||:f.

“parameters”: {"sensor": "AlA", 6 Ustart": "A[Z A[Ztr vend": "I= A|7._+",

}

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

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]

> A Y AN n
Y LLM “sensor ID h
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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[Framework Overview]
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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

Diversity-prompting
Exploration Strategy

C 7 A2 EFM A| CIFM =X [Framework Overview]
. . . Tool Name: GET _person_person_id
Tool ‘ﬁ'rb ‘ﬁ-“‘h . - ﬁ'rlfal\- 'l%l Dwersntgi-promutmg Description: ... Added the [translations]
Doc A —aA - ) = Exploration Strategy (#endpoint:CSaMjCXX AtGpxNGfS) ...
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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

£Q

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 >
18]Xl analyzer Q. explorere| ZaZ HIZ rewriter0il 'E7|H QF =712 of 20| 710l analyzerE E71?
A. RELEE S8l ET &M E ChA| 210 2M5H= IHEE HXOF CHS AN O £22 E+E ge= A1 gAret /2|
o . .. Revision suggestion s;
Initial tool description ¢, 99 '
{ {"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)
7|Z tool documentation2| M| 7}X| 28| (M2 S2tH S HR)E
ol Z2e &+ A= FTH 7| E (Yehy, ZEY, ZHE ) o
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I DRAFT (ICLR, 2025)

Rewriter: Analyzer?| Zigst 2M IS s tool AHAE 11X| 1, C}S0jl= oftd EMMS 23HSHX| ol
- 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;

SHI=Z Mz Scto| IxE §+o|-5H 2

S{Alo| sensor UCE SEGIH M2 2L
CHE MU|L} CHE EA SHHE Al zsl 2 A.

7|E description0ilA| SZ 23t L2 A5t Felot MEHE =
0| explorer?} Ci&et O 2 M + AT F FH| KOl ¢
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I DRAFT (ICLR, 2025)

Explorer: C}st =t AL A|LIZ|RE AlE2|0| Mo}, S| AHAZ LLMO| =12}t o8| 4= =E5H=X| il
Q." Explorer d , E d 07?

> — Explorer

23| X} explorer
“sensor’ 2UX}of| METH FAOZ QIX} gIE MF

24| ID > 2H|ID.TAG

Current tool description t;

Exploration instance ¢;

{user query” () “OVD-O1 bl ot 14 2 21 g,
Ch. sensori= -2*E*H||D>'.<EHEJ>- S4J0]0{of 3104 (0l “Parameters (e)": {.'.'Sen..scf,r": "CVD-01. CHB_TEMP",
CVD-01.CHB_TEMP), AdH| IDZF 24513 INVALID_ Explorer agg": “average”, ...}}

SENSOR_ID 927} HHeHEiL|Ct.” M »
“parameters”: {“sensor”: «MA|»,
aaggn: «ﬂl” I:CI)I-HI:I'ln

{

}

O Zojet AH|x, £F &=, S Y 210 AlZIH =5 THHE 2R

1O O =
Next step exploration direction d;_j, > CH2 MH| CH2 MM, CH2 E7| 4HHS A|Sajof 19| 2 HE 2 4 U
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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
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. . Text-ebedding-ada-002E 0| 28{A |
Current tool description ¢, g ISl 2
i A2 1. siMole] TV EAxts YeiF” —
“tool_name”: “get_sensor_stats”, Cosine sim
“description”: “AE-”:” +ﬂ*19| E‘”OlE‘I% —jlc—g-’—l_ér;“-’l =] nof shAdelloloe Hl L ot x|”
. sensor '<AH|ID> <Ef 7> HAJ0|0oF I (0l SEPREENEERWEEER-TEEE | | |
CVD-01.CHB_TEMP), At| IDZ 2245} INVALID_
SENSOR_ID @27} #hstelL|Ct.» > FAIEZL L 3H ZZ0|M M| (AIZ): 0.92 47F)
“parameters”: {“iensgr” : I‘I‘;;il' Al :-,l:'H ) ” Explorer **xD2{LE AP ZAL0|7| IR0, S| H|st 20| A& L2 & US
agg™: (8 o H ... M
1 E
] ] ] Self-Reflection
Next step exploration direction dy;_4;
SHIZ HAl9| sensor 2O R SE6H0| M& SE 1XE “o|0f s 241} 42 H|=ol
gols= 2. CHE AL T S-E A3l 2 A A9|= Tfstat d XA ,
o 2 CHE SHlL T Wl Al Sols et A 0lDl valid M2t &l F2BF - oo ma: g =y ulo) H
Previous history (exploration instances e; tl'—+5°+—7'—ji"1|~ 0|501|E()H9_$r 2Lt 25 MY 1AIEE 5A] ALO]
and corresponding return results ;) MelLr 2apt LIRX] B Off 7ta =42 W7t R =R0{?
N .. FRE =QlsHof 3l
Hi ={(e,)lj <1}
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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;
and corresponding return results ;)

Hi = {(ej,m)|j <}

— Explorer

Explorer
Mg

»

“0[0] ofi= 1t LHF H%
ZO|= mlsfaf il XA

»

-
ot

=

Diversity-prompting exploration strategys H-&35t04
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
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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}
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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
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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]}
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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
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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=
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