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A snapshot of the page content Content of Fact #2 <content> t rtine fact
current page as a supporting fac
Title of page <3> ¥ Page <3> 1. Merge i i
A snapshot of the page content g Merge two facts into a single fact
M Finish End the search process

€ Go Back Number of remaining actions (86/100) (M) Finish

Qin, Yujia, et al. WebCPM: Interactive Web Search for Chinese Long-form Question Answering. ACL 2023
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SHIRME (Rel. BER. R

L]l

__________________________________________________________________________________________________________________________________________________________________

Current State S;

Original Question: Qg

Timestep Current Query: Q¢
Actions: Ai—1 = {a1,...,a1-1} —»
Windows: Wf_l,wt
— t —
Facts: Fe = {f1,---» fir}
# remaining actions:
— t+1 Next action:
o’
T — Qo; Fr={f1,..., f|.FT|}—"' ®
.-..__.

Question and Facts

07" -
® — Qi1
Search @3 :
P ® :
Quote :
e 5 ¢ Z — flr+
O ;
i Other
> .
:actlons
@ Action Prediction Module
ans
— @ Query Generation Module
_— » Fact Extraction Module
Answer @ Synthesis Model
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Question:

ZHEBZMTA? ENTRmAERR?

Action Sequence:

Search — Load Page <1> — Scroll Down X 5 — Scroll Up — Scroll Down X 11 — Go Back —
Search — Load Page <1> — Go Back — Load Page <3> — Scroll Down X 4 — Scroll Up x 3 —
Quote — Scroll Down — Quote — Scroll Down — Quote — Scroll Down — Quote — Finish

Supporting Facts:

1. ZHEME (Crop Circle) , BIRTEXHEEECHM F, BEEEMRMAE (REHEEBREARTA) BRIFYEF
ﬁ@;)% ﬁ?;;%g B o XD SR B A19RZ 5 Crop Formation™ . 22 FHEERE I LHEILS T3 SCRFIM B AFFEE
WHIA brog

2. A ANii—Mohn, ZHERAARRERE - RRFCSLR LA TRAEE, EdlfEN, —RIBRERR Ll
SIAREEIZ T, AUEMRS RO RGEEER, FHA LUER— M EE . 9T ETHE, EREERIEE
R ETZ AR AT LAB6PR R - LAY B4 42 o 13 H Bl S IR 4%, e A AR f TR

3, BRI A ANy, ZEBRE—M, MEEREARZH. EER, HEARMELDE R
ey, W TEABTLEHHMABEERIE, MITAJX AN SEA R E &R .

4. BSHV: BEFEIAN, BHHE—MEIaRs ), A —RER, EREY-FiEE b . RERHENTH
B gURITI T 1308 M2 R, & H190% 0 R it T #0A 5 ks R RO AE e g, T IRI270K AR — 1Kt -
TR, ZHENH SRR E T2 ENR, SRERSHEERNZRESMNFAEER, 5 AR IER Al
[GEF=AEREERE, I & B R -

Answer:

ZEEREIEEZHNEEHEM E, EdERRA IR CREBERE AR ) IBRIEYEFM7 4 R LA
Bx. [1] MEAREKEEE=1HE, ARk BRES#ESE . AE—RiAh, ZHEBZEHAARRUER .
AWF AR LB FREEE, ERER, —BREAR EHENAREEZ T, HAoadis 5 E O RIFE E RS,
FHEL A AR — B - 9 T TS, EEPRETARE R EEEA Lotk R . (2] ARERBIAAZHE
R R AR AR LI - BRTER, WA SRR LR B R AHE, X T & HE P& HIASUE BRI
g, MABARX AR ANSEAREERKEY . (3] BSHHIAS, BSTE—Fmars ), al-e—Ka
W, e -Pa s b . (4]

RISZEI2/8E0, |

il
9
pu
&

£

(a) Pipeline Evaluation on Our Test Set

B Prefer Pipeline Equivalent Prefer Annotation
80% 7] """"""""""""""""""""""'""""""""""""'"""""""""'""""""""""'7&:'5’ """"
67.5
§ 60% 545
5
o
0&3 4006 A
29.5
0 190 Al 180 |
20% 135 16.0
. 7-5
0% , 1

Pipeline-collected Human-collected Non-interactive Search

(1) pipeline-collected, (2) human-collected,
(3) non-interactive search (TF-IDF)
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LM EEEEFIR. KR, SREESHMEESTE, LUBHEEE
BiERITRERE

- {FEREUETEIEE16,000+NESCAPIRIEE
. SFAOMGIR TREAG =

/

I\ Notifications % Fork 388 i Star 44k~

w/

(3) TOOLLLM: FACILITATING LARGE LANGUAGE K ToolBenchgy
MODELS TO MASTER 16000+ REAL-WORLD APIS

ool Mum 29 § APL Mum |86 | Current Dataset Size 98K otal API Call 312K Tool LLaMA
J ) ’ s ’ ? ’

Yankai Lin®', Xin Cong', Xiangru Tang”, Bill Qian®, Sihan Zhao', Runchu Tian’, Model » Data Release - Toolkit » Paper - Paper List « Citation «
Ruobing Xie®, Jie Zhou®, Mark Gerstein?, Dahai Li*%, Zhiyuan Liu'’, Maosong Sun'!
' Tsinghua University 2ModelBest Inc. *Renmin University of China

4Yale University "WeChat Al, Tencent Inc. 5Zhihu Inc.

yujiaginlé@gmail.com

ToolBench

LLaMA

Yujia Qin, et al. ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APIs. ICLR 2024
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API Instruction .|  Answer i
Collection Generation | Annotation TNy
A T ~
‘ Instructions & relevant APIs :’ _
; TooIBench

Q Rapidari

b

© D@

RapidAPI API Retriever TooILLaMA LLaMA

SRR S1RBLIx

-

©

API Retriever

[ Instruction J

[Final Answer]

ToolEval

OomD-

Retrieved APIs

@

IRENEIR S ERETN
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« HF ToolLLM 128, Bznfaia L EBE=S2EEToolBench

- ET ToolBench 3| Zr[ERViREEENE S Lz b BIZR WIS RUFFAPIFH S XA,
TE{EABEEIEChatGPT

0.8
ToolLLaMA Ul ChatGPT-DFSDT
*
ToolLLaMA-DFSDT
0.6
ChatGPT-ReACT
O}
-+
©
0.4 Davinci-DFSDT
=
; Davinci-ReACT
A
0.2
47 I'm planning a surprise party for my best friend, and | want to include meaningful quotes in E]e < VIcuna & A'paca
decorations. Can you provide me with random love, success, and motivation quotes? It would be a
great to have quotes that can celebrate love, success, and inspire everyone at the party. Thank you 0 O
so much for your helpl 00 0.2 04 0.6 08

Pass Rate
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— £

#nIHES, EE

Please give me a
detailed quantitative
investment of the A

narket (si300). 22

Repository
Exploration

I have many old
photos and [ want to

R eposito.ry

ntegration

restore them lke new
oo I
St
l Please detect
structural variation in
gene sequence.
Execution
Result

Could you tellme how
to synthesize
buprofen?

User Query

SHYRE

Q GltHub

Comm and
Execution

—

2R
DR

FMGitHub 5

~
~
- )

® - Ve - ~N

Back test 4\ 2 I have trained a

microsoft/glib ([ | —_— - LSTM model and

L » tested it on* The

M odel WM/ annualized return
\.. [raining \ ig e E

= - ‘j\
The restored

microsntt
bringting-old-photos-
back-to-life

photos are saved

(" 954 structural )

l..

fritzsedlazeck/

Sniffles

variations have
been detected and
the result is saved

\ o =

A\ 4

4 )

l..

MalecularAl/ WAl

aizynthfinder

\_ !l onte Carlo tree search

10 ways are found
to synthesize
buprofen, which
are saved in -+

Tool U tilization

Answer

Bohan Lyu, et al. GitAgent: Facilitating Autonomous Agent with GitHub by Tool Extension. Preprint
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1. Search 2. Setup

0 e
B
==
> {08
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' .
User 0 Github Repository

Repository ‘/- -\
S

~

4. Store 3. Apply

/
D @< B — a2 G

SR, WREE. TR{EMR. TRIFF
- AILRIERFIES, BEXRepod#tTiARREN, LABE
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' GitAgent
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\- Github -
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https://github.com/OpenBMB/XAgent

Calendar()

HlfR, EAXRERTRERHAYE
KiRBIXE AT LAY

£06

D

=H
MZBRIEIIEFHFI

&, KRR T Frel

AT RE(EHITILUE

Calculator ()

CodeInterpreter|()

Reflection

Search()

...more

Self-critics

Short-term memory Long-term memory
) 3
I
Memory
A
Tools [« Agent [—| Planning
 J
Action

Chain of thoughts

Subgoal decomposition
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2023F108 &Lk, EIRGitHub TrendingfEe, 25kGitHub 7500+ Ei5

Conversations Shared by Our Community

Find the positions of Mars, Venus, an
d Jupiter in the sky on December ...

Develop a web application that allow
s users to upload and share music...

Analyze a series-parallel circuit that
has two 10 Ohm resistors in series, ...

If a digital clock reads 3:15, calculate
the angle between the minute and...

Given a positive integer n, prove that
there are infinitely many prime nu...

Develop a web application that allow
s users to upload and share music.

Find the positions of Mars, Venus, an
d Jupiter in the sky on December ...

Design a solenoid using copper wire
that can produce a magnetic field ...

I'm looking for a reliable car mechani
¢, can you recommend one with g...

| want to play game of 24, which use
+,-,*, / to get 24 using 4 number...

| will have five friends coming to visi
t me this weekend, please find an...

| want to play game of 24, which use
+, -, ", / to get 24 using 4 number...

Please assist me in compiling a list o
f top 10 universities globally for a ...

Find and recommand some restaura
nt for 8 people around, i prefer sw...

Can you help me compile a list of th
e top 10 most influential books in t...

Can you help me to use python to
nalyze the given data?

I'm planning a surprise birthday part
y for my best friend. Can you help...

You're given a matrix: | 3721856
11419 | Compute its determinant.

For a simple random walk on the int
egers, starting at 0, prove that wit...

Data Analysis

Math

Search and Report

Lite Assigtant

Coding & Developing

GitHub Stars

~7¢

¥Agent va AutoGPT 100 98.0
- futoGPT
- XAgent 5.0 842
78.0 B0 735 78.0
70.4
9
T w0 59.0 50.2
2 1.
T a il -
2 - AuleGPT
S
[ =
20
o 20 40 60 80 100 o

FreshQA  HolPolQA  InterCode  MBPP MATH  ALFWorld

Win Rate(%)

& openbmb/Xagent

6.0k

H.0k

2.0k

November December 2024 February March April May

Date %} star-history.com
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A, EWIBRIE

HXHR, FEXNEHATHIZR

SRR, B AR

) SREHRA )) RBXEEN )) REXEER )

\
Global Structure Analysis Documentation Generation Documentation Update

S AES AL =

SEIRIhEE
= 5ENG
A%

BN, BESUGRIAIN. MIBRFIE

> MBI ASTOITIBEN, AR INIREMS
Q ERRBINRIEERRR, FEXEABTHIEENE
Wy BEIREEFUENAERE, RESEN—EE

O WUTSLAEFRIE, REIEEMAIRER

Luo Q et al. RepoAgent: An LLM-Powered Open-Source Framework for Repository-level Code Documentation Generation. Preprint
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[ $iH chatmanager.md X o m -

FunctionDef chat(self, message, history, flow_config):

Function chat : The function of chat is to process a given within a chat envi execute a workflow based on the message content and flow configuration, and return a response message with
metadata including the history of m ion time, and ified files.
Parameters:

+ message: An instance of Message containing the content and metadata of the incoming message.

s history: A list that keeps track of the conversation history.

+ flow_config: An optional instance of AgentWorkFlowConfig that defines the workflow configuration. If not provided, a default configuration is used.

« #xkwargs : A variable number of keyword arguments that can be used to pass additional information. Specifically, work_dir can be provided to specify the working directory.

Human Evaluation:

Code Description:

» The function starts by retrieving the work_dir from kwargs or setting it to None if not provided.

+ It then constructs a scratch_dir path by joining work_dir with the subdirectory "scratch”,

« If flow_config is not provided, the function calls get_default_agent_config with scratch_dir to obtain a default configuration. ﬁ %i - 1

= Aninstance of AutoGenWorkFlowManager is created with the provided or default flow_config, the conversation history, and the scratch_dir. ,&‘ - 5 0

+ The message content is stripped of leading and trailing whitespace and passed to the flow. run methed, which executes the workflow.

+ The metadata dictionary is initialized and populated with the flow.agent_history. . HN

» Depending on the summary_method specified in flow_config, the function processes the history to generate an output message. It supports three methods: *
o "last": Concatenates the last message content with any successful code blocks extracted from the history. tﬁg;m L
o "11m" : Currently, this method results in an empty output string.
o "none" : Also results in an empty output string.

Ours: 105

+ The function calculates the execution time and stores it in metadata.

» Itcalls get_modified_files to retrieve any files modified during the workflow execution and adds this information to metadata.
+ The number of modified files is printed to the console.

+ Finally, a new Message instance is created with the output content and metadata, and this message is returned.

transformers AZE344: 45

Note:

+ The Message class and other functions such as get_default_agent_config, extract_successful_code_blocks, and get_modified_files are not defined within this code snippet. They are ~ :
assumed to be part of the larger project and should be implemented elsewhere. ~ E I o u rs ; ( . 0 7 0
1L/ o Ve

» The flow_config.summary_method should be properly set to one of the supported methods ("last”, “llm", or “none") to ensure the expected behavior.
+ The work_dir should be a valid directory path if provided, as it is used for file operations.

+ The function assumes that the scratch_dir is a valid directory within work_dir and that it has the necessary permissions for file operations.

Output Example:

output_message = Message(
user_id="user123",
root_msg_id="root456",
role="assistant",
content="Here is the response to your query.
metadata='{"messages": [...], "time": 2.34,
session_id="session789",

RS E S

Rl

f
les": [“filel.txt", "file2.txt"]}',

This example shows a possible appearance of the Message object returned by the chat function, containing the user ID, root message ID, role, content of the response, metadata in JSON format, and the session ID.

¥ main* O 544 01

# GolLive

®o
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- Robotic Process Automation (RPA): AFTg:E2WorkflowzCIIXSH T
FHBINC, BRMERAIRMFEZRAT, FELRIEZESIRREES
« Agentic Process Automation (APA): 1LAgenttRIEASSEEBMAE
workflow, ERTEAgentdg Aworkflow i TaIZ5REs

i )

® User Query @ Planning ® Code Generation @ Workflow Translation (@

Create Zoom
Meeting link |$ h ﬁ ﬁ
from Google »
Calendar invite
\

/>
e

€

Ye Y, et al. ProAgent: From Robotic Process Automation to Agentic Process Automation. Preprint
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BE DLTHINTS 5 s} | IS ||
ProAgent automatically routes different . N ,)
inputs of task into the workflow and
(;EF Function Calling) @ Function c,nb (b' Fun«lonmm @:’3 Function Calling) handles them with different logic
D
a t

3 Chain-of-Thought S—D ~,‘~ﬁhf’,"d-mwm s’i)“mavf:in-of-mwgm @ Chain-of-Thought
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2 ent

This business line is about providing a
range of products for users to purchase. It
is a To-Customer service.
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Qian C, et al. Investigate-Consolidate-Exploit: A General Strategy for Inter-Task Agent Self-Evolution. Preprint
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Sub Plan 1 Failed
Track Rectification:
SPLIT into 1.1 and 1.2
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API Calls API Calls Completion Rate Rectifications Re-utilization
(All) (Tools) (Subtasks, %) Times Rate
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Plan a trip to a foreign country and look fm']
potential job opportunities there.

KEY [Thﬂughﬁ.: The original goal consists of two major

Plan Retrieval Plan n¢=u.u Base J components, that is planning a trip and finding job

opportunities ...

= Plan Generation

ICE Strategy Model

vaL Reference Plan Initial Plan
Goal: Plan g business trip to a foreign location and gather Important
information about that place. Subgoal 1: Plan a trip.

Plan a comprehensive itinerary to the chosen foreign

GPT-4

Euhqoul % Plan Travel Ttinerary. ) country. . Standard (W/O ICE) 807 82. 1 8 45 -
v ol amaparaatn. e rclecio ghts ' ‘ GPT-3.5 4535 901 37.21 275 -
Milestones 1: ... subgoal 2: Job opportunities.

) Research about job opportunities in the destination N
e o comhanesn oty s an sht s af bsinss Piestanes 2 Planning ICE GPT-4 2073 628 89.55 39

appointments, meals, and potential leisure activities.
Milestones 2: ...

o J subgoal 1E
=
1 business_trip_preparation
>

... used to fail due to
missing parameters ...

("~ avold calling the tool
repeatedly by fetching all

Execution ICE 53.52

47.89
53.52

GPT-4 456

495
401

317

313
257

93.10 -

90.32
90.74

FERRIESHTITER

Pipeline Data Base
Pipeline Retrieval

GPT-4
GPT-3.5

Thought: I have followed the ideas from the previous
goal but added more detail to make them as
comprehensive and efficient as possible. This plan
avolids goals that are likely to fail and instead focuses
on achievable goals, bearing in mind the limitations
and possible issues that might arise. The refined plan
will give a step-by-step guide to planning a trip and job
hunting in a foreign country.

o Planning + Execution

=
-

L Oy

Tool Input: (]

Tool output: ("error': "No input

Teol: scheduled_flights_level
parameters provided")

Refined Plan

necessary information in
one call...
it i
«.. This node
represents the
finalization of ...

Tool: get_trip_plan
Tool Input: {*days":
5,"destination":"Singopore’}
Tool output: “Day 1™
(“Morning™"Explore the ..")
Tool: write_to_file

Tool Input: “filepath’:

“itinerary.txt’,'content™: “Day

{ subgeal 1: Plan Detalled Itinerary.

1 Refine the travel Itinerary to the destination
| country considering factors like duration of

stay, places to visit and travel costs

1 Milestones: i) Research potential flights and
| compare prices and schedules using an online
Llrnusl agency. if)...

"

("Subgoal 2: Research Job Opportunicies.

ICE Strategy Model

API Calls API Calls Completion Rate Rectifications Re-utilization

(All) (Tools) Times Rate

(Subtasks, %)
72.97

1:\nMorning: Explore the..." | Identify potentlal job oppartunities In the

Pineline Exacuti Tool output: write flle success ) | destination country and analyze the job
[petine Fracution H market trends

L]
Subgoal 1 & | Milestonas: i) Research job market trends

1 and oppertunities In the destination count
A
o J subgoal 22 Ll | R
am
y

Begin by fetching the
list of top Asian cities... |(jh

No need for plan refine. (5]
Use the collected data to
write an initial draft Tool: write_ta_file
@ Tool Input: “filepath”: “Potential_Cities txt*, ‘content*:
End the workflow after ...
=

Potential Cities for Job Opportunities:\n\nAsia:\n- Seoul @
.. L Tool output: write file success Query complete. o

¥
Subgoal 2 5

GPT-4
GPT-3.5

2265
4071

1779
443

540
610

745
880

532
318

384
258

107 -
25.33 234 -

86.36 35
94.44 -

90.00 6
86.96 6

IS ESFUTHER

Standard (w/o ICE)

VAL Pipeline Retrieval

N—
—

study_abroad_destinations_analysis

Planning ICE
Execution ICE

GPT-4
GPT-4

39.44

47.89
35.21

Tool Input: (“sort’:"desc’,"sort_by":"overall_score","size":"20",

{ Tool: list_gities_asia

‘page"t'1"]
Tool output: 1. Seoul, South Korsa. Overall score: 86...

GPT-4

Planning + Execution GPT-3.5

Pipeline Execution
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| AgentVerse: RIAHHAMNSTY REGE®RIES

EERATEFHTABIEFENBIRDE., (BHEEAENIERRZEMAIRZR

WEFRES. MMERSE. 1TE1AIT. ARHEREURSLEIPADEIR R

I

Goal i )v Expert Recruitment , Collaborative Decnsuon-Maklng
1

L J"
(a

Group ; I:f\‘/‘)vx M m
b IS w8 L O MU sl
5 ﬁ ........................................... e :
Outcome ! @ P : @ Evaluation . New State ! 10 Action Execution
! : : N : :
1 1 1 . 1
PN NN N BE pgents g 0 M
£E . A8 == BF | <
I ' Goal New State . Actions: N * \E VR
“* : Architect D~ E Logger E Designer
Lo : : s ; N
NP Designer mp 5—>§ © % : Worker mp !E _" 71 Worker = N
Lo : : ;
' 5_.P_3‘I'E‘r!9‘ip‘t_zgr' ....... N g\f\fns"rafe _5 n : Engineer New State ' n : Engineer New State
Round 1 Round 2 Round 3

Chen W, et al. AgentVerse: Facilitating multi-agent collaboration and exploring emergent behaviors in agents. ICLR 2024.
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+ NEKAAIMGPTEERER, BHARRINKRES TR MA
- BT BREITA. IRAITA. BT

Setting GPT—3.5-TllI'bO GPT—4 Minecraft 1.19 - Multiplayer (3rd-party Server)

CoT 73.8 83.5
Solo 74.4 87.2
Group 75.6 89.0

[Agenfs: & : Bella  {}: Charlie ] [Tools: > Bing Search API () Web Browser Code Inferpreter ]

® Query: Recently, it has become popular to verify the mathematical reasoning abilities of LLMs by observing if they can solve the
"24-Point Game." What is this game? Does it have a code-based solution? If it does, provide a Python code along with test cases
and test its functionality. What are some other similar games that can be used to test the models’ mathematical reasoning abilities?

Round 0 Round 1

@ T 3 | @ ¥ &

| 1 |
| [ 1 Ha |
'1. 15 What is 24-point game?! 1. L3 : Rule of 24-point game? ! || 1.3 : 24-point similar games? ! | :
12.@: Browse the 1st website | 12.(9): Browse the 1st website | :2.@: Browse the 1st website | | 1[=]: More test case and test
33.: Submit the rules E 53.: Write code + test casesi E3.®: Browse the 2nd websifei i?..: Submit the result i
OO B e e e ; E4.®: “Make a Number” Rule? | i i
Evaluation Evaluation
x Bella does not provide similar games _(rules) 24-point game is ... (code) A Python code is written ...

(similar games) Similar games include "Make a Number”...
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730 Words

# Mou

t[Mou icon] (http://mouapp.com/Mou_128.png)

## Overview

seeMousr, the missing Markdown editor for sweb developersw.
### Syntax

#### Strong and Emphasize

s«strongsx or _strong__ ( Cmd + B )

xemphasizex or _emphasize_ ( Cnd + 1)

+Sometines I want a lot of text to be bold.
Like, seriously, a _LOT_ of textir

#### Blockquotes

Right angle brackets &qgt; are used for block quotes.
#### Links and Email
An email <examplegexample.com> link.
Simple inline link <http://chenluois.com>, another inline
link [Smaller] (http://smallerapp.com), one more inline link
with title [Resize] (http://resizesafari.com "a Safari
extension").

A [reference style] [id] link. Input id, then anywhere in
the doc, define the Link with corresponding id:

[id]

/mouapp. com "Markdown editor on Mac

Mou

\/

Overview

Mou, the missing Markdown editor for web developers.
Syntax

Strong and Emphasize

strong or strong (Cmd + B)
emphasize or emphasize (Cmd + 1)
Sometimes | want a lot of text to be bold. Like, seriously, a LOT of

text

Blockquotes

Right angle brackets > are used for block quotes.

[ c\TEMPpolygon.dae - Notepad-++

Ma rkd OWI l File Edit Search View Encoding Language Settings Macro Run TetFX Plugins Winc

PREs! s la @] D]
[l polygon dae £

<7xml v
El<COLLADA xm
= <assets>
= <contributer>
<authoring_tool>SketchUp 8.0.16846</authoring teol
</concributors
<created>2014-02-06T15:31:48%</createds
<modified>2014-02-06T15:31: 48%</modified>
<unit mecer="0.02539999969303606" name="inch" />
10 <up_axis>Z UP</up_axis>
</asset>
<library_visual scenss>
="ID1"s
SketchUp">
<instance_geometzy
<bind material>
<technique_common>
<instance material symbol="Materiz

el s x| BREIEBEE

"1.0" encoding="UTF-8" standalone="no" 25
"http: //www.collada . org/2005/11/COLLADASChema"

6

<visual_scene i
<node name=
="4ID2">

<bind_vertex_input semantic="l
</instance_material>
21 </technique_common>
22 </bind material>

</instance_geometry>

</node>
</visual_scene>

</library visual scenes>

Json
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SN N DR S

Single-LLM Reasoning

&) Thought

First, we can ...
Next, we should ...

Al

/
E Plain CoT

(written in natural language)

£2%, sCIlAgentiR:

&

~

/ Response
The answer is

' X

/ Response
The answer is

o]e)

format!

Use other i

Possible Alternative Media

| B0 Mathematical Equnflon Logical Operator !
Markdown Lnnguage -[ ]-

......................................................

Code

SRR ABRE

':
' o
|

-

-
-~

<
-----

-----

.....

m————— -
- -
- -~

~
—————————

> Al

S ESIEEGIECHNES

SISIV, TR ERIRRIHERTEE

Multi-Agent Communication

Ice

) AutoForm

_______

P
-------

Bob~-

—_—

_.2

Pl
1

______

Alice: Hi Bob! Now we

@ —*| have a task ...

Bob: Hi Alice! I think ...

/ Response
The answer is
- @ IS TS e
. ___ x X X ]

g X

Alice: @Bob. Requesting

info on the xxx
Bob: [A JSON dict]

~

/l Response
The answer is

: 0 Clarity o Brevity ° Structured

Features

..........................................................

Chen W, et al. Beyond Natural Language: LLMs Leveraging Alternative Formats for Enhanced Reasoning and Communication. Preprint
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both American?

Question 1: Are Darren Benjamin Shepherd and Rémi Lange

I have information on Rémi Lange, who is a French film director, [..introducing Rémi
Lange). But I don’t have information on Darren Benjamin Shepherd. Do you have any

Y details on him, Fiona?
Emily

[Durren Benjamin Shepherd is an American screenwriter, [..introducing Benhamin

Shepherd]. Answer: no

=

o o
!' l Answer: 2004

]—“[ Answer: 2004

SR IVHITIONE,

Question 2: Jaclyn Stapp is married to the former frontman of a

@
=

mily

ﬂ:/_t-fiE}l' /é] ﬁ;iz

FIRSEALEER ES5EFAgent

@Fiona: ContextCheck: Darren

Benjamin Shepherd nationality?

@Emily: Darren Benjamin Shepherd
is American. Answer: Yes x

Emily

L)
Answer: No

- @Emily: Discrepancy Detected:
Provide context for Rémi’s nationality

@Fiona: ContextProvided: Rémi
2 Lange is French. Answer: No

> Answer: No

(a) Clarity and Structured

Hotpot QA Multi Wiki Narrative QA
band that disbanded in what year?
4 Format Rougel. #Tokens Rougel. #Tokens Rougel. #Tokens
Fiona, based on the context provided to me, Jaclyn Stapp is married to Scott Stapp, who
was [..intreducing Scott]. However, the context does not specify the year that Creed KQML 0.76 313.8 0.53 368.1 0.28 3433
disbanded. Do you have any information on when Creed disbanded in your context? JSON 0.71 346.0 0.53 291.4 0.22 385.2
o : i ; . , ) ] (GE]D)J AutoForm 0.76 115.0 0.52 146.2 0.43 141.7
Hi Emily, yes, I can provide you with the information you're looking for. Creed disbanded
in 2004. Scott Stapp, [..intreducing Scottl. We can now give our final answer.
) (e — 2
Answer: 2004 Answer: 2004 (
ask-one

25 i@Fionu: Requesting information on the band that Jaclyn Stapp's husband, Scott Stapp, ’

was a former frontman of and the year that band disbanded.

Emily

@Emily: Scott Stapp was the former frontman of the band Creed, which disbanded in

2004.
]—»[ Answer: 2004 }@

@ i Answer: 2004
(b) Brevity and Efficiency

:sender joe

:content (PRICE IBM ?price)
:receiver stock-server
:reply-with ibm-stock
:language LPROLOG

:ontology NYSE-TICKS)
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Chen Qian, et al. Communicative Agents for Software Development. Preprint
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I have data of protein consumption
in 24 European countries named

I want to create a phase diagram of
water using Python. The datais in a

C Red Meat  White Meat E T ture P T ture  Pr »
o o cocbusce - bonr st ool Mt el Bt data.csv. ... Write a Python code to file called data.csv. ... You should add
Albania 101 14 05 27316 611.657 210 1 visualize this data using a 2D scatter a grid to make the chart easier to
Austria 89 14 43 27315 101325 250 100 plot with K-Means clustering into read, and ensure the pressure scale is
Belgium 135 93 41 270 10000000 27316 611657 three distinct color-coded logarithmic, since phase diagrams
clusters. ... often cover a wide range of pressures.
Create a 3D Waterfall plot using the Create a chord diagram titled
Time(sec) Ampltiude(a.u.) Samsung Apple Huawei Other data.csv file, wheredth;- flrstb column 'BM:bi!e Phone B;‘ar;d Switchi.ng
represents time and the subsequent ehavior® using Holoviews wit
0323139139 27.2643839 28.24879002 9.073632995 0.2925 0.0224 00288 0042 ks [abal the aves- Tine Bokeh backend, The data represents
0.658706707 87.91011441 16.89604138 2203673759 0.0195 02816 0.0063 0.008 (sec)' for the x-axis, 'Frequency (Hz)' transitions between Samsung, Apple,
0994274274 5292724834 57.24762992 A41.5508988 00117 00032 00279 001 for the y-axis, and ‘Amplitude (a.u.)' Huawei, and Other Android.

for the z-axis.

Mobile Phome Brand Switchiog Behavies

N

Liquid __— |

=

g |
-2 -1 ety Torat ot Tpetn 7 i i Pkt i 1 i |
b / ol it LigidCas triple poim !

Sol 4 r) i LELs \

“otegy

Amptade (3 u )
-
Fren
' 4
X

T 6 K GIL 65 M

Yang Z, et al. MatPlotAgent: Method and Evaluation for LLM-Based Agentic Scientific Data Visualization. Preprint
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&=

Generate a scatter plot with polar projection. The
plot should have 200 points with their positions
and colors determined by random values. The area
of each point should be proportional to the square
of its radial distance from the origin, and the color
should be determined by its angle from the

. positive x-axis.

Code Generation

hue = theta / (2xnp.pi)
saturation np.ones_Llike(hue)
value = np.ones_Llike(hue)

ax.scatter(theta, r, s=area
, c=(hue, saturation,

scatter =

Self-Debugging
hue = theta / (2%np.pi)
saturation = np.ones_Llike(hue)
value = np.ones_like(hue)

colors = list(zip(hue, saturation, value))
rgb_colors = hsv_to_rgb(colors)
scatter = ax.scatter(theta, r, s=area, c=rgb_colors)

(AEEITN

value),

A

% H R TMERN SR T

FRL

RN
THITEIR,

9

[

aifh

cmap='hsv')

F B

Enhance Visibility: Scale up point
sizes with a factor,
better visibility.

=

/

EPREIRR

92':

AR IRS E Y TRIR

Query Expansion Principles

(e

You should understand what the query's requirements are, and
output step by step, detailed instructions on how to use python code
to fulfill these requirements. Include what libraries to import, what
library functions to call, how to set the parameters in each function
correctly, how to prepare the data, how to manipulate the data so
that it becomes appropriate for later functions to call etc.

Principles B

Match Type and Data: Ensure that the plot
and data match the requests.

Customize: Adapt colors and labels to meet
the user's requirements.

Adjust and Improve: Resolve discrepancies
and improve visual quality.

Feedback

like 100, for
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- HESIE: JISMES E#IT "R | R ERATIE
- HENCIZ: XNHUTHIRHT "#EEERE" M, (FASRRIIEES

- HEHEE: WhalESS R RRERICI SR IR

7N
| Co-Tracking | Co-Memorizing | Co-Reasoning
@ E Eﬁ e e
Develop a Tetris variant where bomb blocks @ Es L J
lexp!ode and clear nearby blocks when aligned. (O:--+} (c--: 0} |:> O ‘ E @
O ___________ O {0:--+}
@ [Design a basic Tetris game. ] ----------- I L I |
Sy S AN e
£ [Bmainpy & game.py |- @ @) Q--»
@ |Add rule: bomb blocks can explode ... |- I l l O @ { ﬁ :
O]
8 l

© game.py [Srule.py ]O OD CO_‘I E
|

: | IR i
: [ I I ] : :
E> O ﬁ@) O . : @ Instructor — Instruction
[Complete the Game.run() method. ] ----------- l I I L

g [ = I O O"O ORO 1 : % Assistant O Response
= game.py — QO .
Fil Envi t
@ [Fix the bug: “numpy not imported”. |- l \ l E =) File & Environmen
3 1 Experience Pool = =—» Shortcut
L % [ "Ule-py l O ) L o O o ) | {K:V} Keyand Value e » Reasoning

Qian C, Dang Y, Li J, et al. Experiential co-learning of software-developing agents. Preprint
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100 80 80
20
ChatDev 70 ChatDev 70 ChatDev
80 Co-Learning Co-Learning Co-Learning
60 60
70
> > 50 >
O 60 %) o> 50
o ® ©
S 50 = 40 S 40
3 o o
40
LC I 30 L 30
30
20 20
20
10 10 10
0 0 0
2 3 456 7 8 910 11 1 2 3 45 6 7 8 910 1 2 3 456 7 89 10

The Number of Edges The Number of Nodes Shortest Path Length
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« Iterative Experience Refinement: BBIESSHERAIFEEATT, £Co-LearningfREF#
SRR £, TR RN EDISHEETHER

T, Ty W
Test

¢ e
¢ /e

T.
Error Summary of Test Reports
T3 T3 ) P
E “

[ ]
[ ]
Tn—l Tn-l
T T
Successive Pattern Cumulative Pattern
H \ Task Batch l Experience Propagation

BH () FRRIN () 21iRR SR8 7M7)

Qian C, et al. Iterative Experience Refinement of Software-Developing Agents. Preprint
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7.6
7.4
7.2
7.0
6.8
6.6
6.4 4

6.2

6.0

FEESHITIERE, AgentiUiIEXERIBEICAIEISIREMSELSIER

Completeness Executability Consistency Quality | Duration

GPTEngineer 0.4824 0.3583 0.7887 0.1363 15.6000

MetaGPT 0.4472 0.4208 0.7649 0.1439 | 154.0000

ChatDev 0.7337 0.8040 0.7909 0.4665 | 148.2150

ECL 0.8442 0.8643 0.7915 0.5775 | 122.7750

IER-Successive 0.8744 0.9146 0.7968 0.6372 179.4437

IER-Cumulative 0.8492 0.9347 0.7983 0.6337 | 181.5961

Review Efficiency . Test Efficiency . Overall Efficiency

Successive Successive Successive
Cumulative e Cumulative - Cumulative

4.86 -

4.84 1

4.82 -

4.80 1

4.78 A

4.76 -

12.00

11.75 4

11.50 4

11.25 4

11.00 4

10.75 4

3 a
Task Batch ID

3 2
Task Batch ID

10.50

3 A
Task Batch ID
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