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Recap: Retrieval-Augmented Generation (RAG)

- Information Retrieval + Large Language Models
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ool-Augmented Language Models

- We can treat search engine as an external tool for LLMs

« Can we let LLMs use more tools?



LLMs Lack of Domain Knowledge

what is the name of this molecule:
CCOCC(=0)CN[C@@H]
(C(=0O)N1CC[C@H]1C(=0O)NCc1ccc(/C(N)=N/O)cc1)C1CCCCC1

T ILES you gave:

/
\ CCOCC(=0)CN[C@@H] (C(=0)N1CC[C@H]1C(=0)NCclccc(/C(N)=N/0)ccl)C1CCCCC1 @)
corresponds to the direct thrombin inhibitor drug:

Dabigatran

More precisely, the structure matches dabigatran (the active drug) rather than the orally used prodrug
Dabigatran etexilate.

Key structural features that identify it

\N 2 From the SMILES:

H\/k\ \ N e Amidoxime group: /C(N)=N/0

N 0
e = \\\(  characteristic benzamidine bioisostere used in thrombin inhibitors
\ N e p-substituted benzyl amide

NH
o proline-like tertiary amide ring: N1CC[C@H]1 d

o cyclohexyl substituent: c1ccccc1

Give LLMs a database



LLMs Don’t Know News

What is 2026 WBC US vs Canada result?

Assistant B C o 3

There is no result yet for a 2026 WBC game between the USA and Canada because the
tournament has not happened yet.

The 2026 World Baseball Classic is scheduled to take place in March 2026.
Here is what we know so far:

¢ Status: The brackets and schedule have not been announced.

¢ Qualification: Both Team USA and Team Canada automatically qualified for the 2026
tournament based on their performance in the 2023 WBC.

* Likelihood: While they are often placed in the same pool due to geography, it is not
guaranteed they will play each other in the group stage until the official schedule is
released (likely in late 2025).

Team USA beats Canada to set up
WBC semis showdown vs. D.R.

COURTESY WBC, INC. &)

SOROKA P: 87
S.BREGMAN 0FoR1

USA CAN:
& Vors 202 [ Foion
N Mar 13, 2026, 11:21 PM ET
4%

[Ty share Q) Like @3 ¥ 33K

HOUSTON -- In the aftermath of the Dominican Republic's mercy-rule win over Korea to
advance to the World Baseball Classic semifinals, Dominican fans at LoanDepot Park in
Miami made clear what they wanted to see next, chanting: "Queremos a USA" -- we want
the USA.

They got what they asked for.

The United States booked its spot in the WBC semifinals with a 5-3 victory against Canada
on Friday night, setting up a dream clash between the two most talented teams in the
tournament. National League Cy Young winner Paul Skenes will start for Team USA
against the formidable Dominican lineup that has wrecked opposing pitchers, while
Athletics right-hander Luis Severino is expected to face an American lineup big on names

but not so much on production thus far.

Give LLMs a search API

https://arena.ai/

https://www.espn.com/mlb/story/ /id/48201228/team-usa-beats-canada-set-world-baseball-classic-semifinal-showdown-vs-dominican-republic



LLMs are Bad at Math

ChatGPT 40 > 4

. 241 - (-241) +1 9.11 and 9.9 — which is bigger

N

) 9.11 is bigger than 9.9.

241 - (-241) + 1is equivalent to 241 + 241 + 1, which simplifies to 483 + 1. So subtract them

241 - (-241) + 1is equal to 484.
©) To subtract 9.9 from 9.11, you perform
eI the following calculation:

9.11—-9.9 =0.21

Give LLMs a calculator

https://www.reddit.com/r/singularity/comments/le4fcxm/none_of current_lims_can_truly reason_and_cannot/
https://telefonicatech.com/en/blog/llm-mathematical-challenges



LLMs Generate Code with Errors

Problem Description: APPS-test-673
Find the smallest integer x greater than n,
so it is divisible by the number k.

The input only line contains two integers
n and k (1 =n, k = 10"9).

GPT3 Output:
n, k = map(int, input().split())
if n % k ==
print n + k
else:
print n + k - (n % k)

Error Message:

SyntaxError: Missing parentheses in call to 'print’.
Did you mean print(n + k)?

Give LLMs a Python interpreter

Self-Edit: Fault-Aware Code Editor for Code Generation, 2023




LLMs Don’t Know Dates

Google
Calendar

CREATE V¥

~ February 2015 LS
SMTWTFS
25 26 27 28 29 [30] 31
1234567
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
1234587

~ My calendars ~|
[ Beth Ziesenis
[ Birthdays
Book Calendar
I Day in the Life
Nozbe

~ Other calendars

[«

Add a friend's calendar
I Beth Ziesenis (Triplt)
[ Holidays in United St...

Rath Ziacanie Snoaaki

| & nttps://www.google.com/calendar/render?pli=1£g%7Cmonth-3+23105+23132423105

®

T
Search Calendar . n sgeth i @ Q
Today < > February 2015 Day Woek Month 4Days  Agenda More ~ -
sun Mon Tue Wed Thu Fri sat
Feb 1 2 3 4 5 6 7
9 Hold - Joan 1p Coffee with Greg and + [ EETONEAMGINN *:30p Genny 12p Carmel

9 Book Launch Brainstorn

9 m Call with Bonnie (book

10 = Molly/Beth

4p Wine with Colette
8 9 1 12 13 14

9:50 Check-out: Ottawa M

8:05 Fiight to Washington  5:15 How Do They Do The  11:50 Flight to Newark

8:05 UA1271 SAN 10 IAD  6:45 Genius Bar 11:50 UA4439 YOW to E\

+4 more 42 more
15 16 17 18 19 20 21

3:09 UA1500 FLL to IAH
6:35 UA1569 SAN to IAH 7 UABS2 |AH to SAN
10:53 UA1501 IAH to FLL
28

22 23 24 25

6:35 UA1247 SAN 1o IAH
10:54 UA1242 IAH to FLL

4:51 UA1415 FLL to IAH

9:39 UAZ38 IAH 10 SAN

Give LLMs a calendar API

https://yournerdybestfriend.com/2017/03/31/google-calendar-the-calendar-to-rule-them-all/



Other Tools

- Translator

- Automatic Speech Recognition
« PDF Parser

- Object Detection

- Optical Character Recognition

- Text-to-Speech



Tool-Augmented Language Models

- LLMs don’t need to be experts in everything
- LLMSs act as coordinators that know when to consult experts.



Tool-Augmented Language Models

The New England Journal of Medicine is a registered
trademark of [QA(“Who is the publisher of The New
England Journal of Medicine?”) — Massachusetts
Medical Society] the MMS.

Out of 1400 participants, 400 (or [Calculator(400 / 1400)
— 0.29] 29%) passed the test.

The name derives from “la tortuga’, the Spanish word for
[MT(“tortuga”) — turtle] turtle.

The Brown Act is California’s law [WikiSearch(“Brown
Act”) — The Ralph M. Brown Act is an act of the
California State Legislature that guarantees the public's
right to attend and participate in meetings of local
legislative bodies.] that requires legislative bodies, like
city councils, to hold their meetings open to the public.

Toolformer: Language Models Can Teach Themselves to Use Tools, 2023



Training Tool-Augmented Language Models

~ A

Data Construction & Train & I

——————————— L8 emp-

Instructlon Solutlon Path | / API Retriever  Retrieved APIs
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ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APls, 2023



Tool Meta Data

. ( A . . h ( . -
Image Captioner Tool Step 0: Query Analyzer Step 1: Action Predictor Step 2: Action Predictor
tool_description="A tool that generates Summary: determine the total Context: Image path: "baseball.png" Context: Image path: "baseball.png”
SRR A number of baseballs in the image. Sub-goal: Generate a description of the image to identify Sub-goal: Detect and count the number of baseballs.
inputs={image, prompt} baseballs and relevant objects. Tool name: Object_Detector_Tool
outputs={str: "The generated caption."} Required skills: LT°°I name: Image_Captioner_Tool ]
demos=tool . execute (image="inage.png", 1. understanding and interpreting | - _ | Step 2: Command Generator
prompt="Describe the image.") visual content. Step 1: Command Generator Analysis: The task requires detecting baseballs using Object
user_metadata={"limitation”: “May make 2. ability to operate and execute Analysis: The task requires using Image Captioner Tool to Detector Tool. It needs an image path and a 'baseball’ label.
mistakes in complex scenes & counting."} commandls using the tools. generate a description of an image to identify baseballs. The Command: tool.execute(image="baseball.png",
3. evaluating tool outputs and metadata specifies that it needs an image path and a prompt. labels=["baseball"])
making decisions. Command: tool.execute(image="baseball.png",
. prompt="Describe this image.") Step 2: Command Executor
Object Detector Tool . \ J P
Relevant tools: { OsCOoOn
] [ ' > | y
tool_description="A tool that detects Image_Captioner_Tool Step 1: Command Executor "label": "baseball”, e e e =
and saves objects in an image" Object_Detector_Tool - . "conf:.Ldence score”: 0.69, Co0oaedl0o
. . The image shows four blue buckets, each containing five Dox": [538, 48, 615, 107], =~ o o QO
S L LT il e » L | baseballs. Each bucket has a handle on the side. ) |3 saved_path”: "baseball 1.png” ™ "= "= = -
outputs={1list: objects, scores, boxes} Addlt‘lonal co.nslldt.eratlons. . SPEeee
Consider the limitations of each ( 1 Verifi )
Cliergoiﬂc[)ffl'efl;;Ute(imagF"Ca"-P”g": tool, e.g., potential inaccuracies in Step 1: Context Verifier [ Step 2: Context Verifier
dabels= car . . . =
object detection in complex Completeness: Context provides a description of the image.
user_metadata={"limitation": "May not scenes or object detection. Verify Inconsistencies: There are no inconsistencies. Completeness: Context addresses the query using tools.
detect objects accurately.”} |f'esults E:nd be aware (I)f ’;he need Verification: Given limitations of Image Captioner Tool in Inconsistencies: There are no inconsistencies in outputs.
pi;z:lsip ;T;?;ZW tools for counting, verify the count using Object Detector Tool. Verification: Consistent results reduce need for verification.
’ Ambiguities: There are no ambiguities. Ambiguities: There are no ambiguities in the results.
RLELE Conclusion: CONTINUE ° Conclusion: STOP O

Potential zero-shot tool use ability

OctoTools: An Agentic Framework with Extensible Tools for Complex Reasoning, 2025



Tool Bank

Tool Cards in OctoTools

Our framework provides a diverse set of tools to handle different types of tasks. Here are some key tools in our toolbox:

https://octotools.github.io/

& Generalist Solutioner

Base tool that answers general questi-
ons without using any external tools.

Metadata Code Example

2 Text Detector

Detect text with coordinates and confi-
dence scores in an image by EasyOCR.

Metadata Code Example
© Google Search

Search the Google website for relevant
information based on a given query.

Metadata Code Example

wei Image Captioner

Generate a caption for a given image
with a text prompt.

Metadata Code Example

® Object Detector

Detect objects in an image using the
Grounding DINO model.

Metadata Code Example

4 URL Extractor

Visit the given URL and extract all text
from that page.

Metadata Code Example

& Relevant Patch Zoomer

Locate and zoom in relevant quarter
patches in an image given a question.

Metadata Code Example

¥ Wikipedia Search

Search Wikipedia for relevant informa-
tion based on a given query.

Metadata Code Example

i Python Interpreter

Generate and execute Python code
snippets for basic calculations.

Metadata Code Example
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Hugging Face Provides Many Pre-Trained Models

. Hugging Face Q_ Search models, datasets, users...

UEI))) Tasks Libraries Languages Licenses Other

Tasks

03

TextGeneration ~ J{ Any-to-Any  [% Image-Text-to-Text

§

[ Image-to-Text @ Image-to-image ([ Text-to-Image

@ Text-to-Video f)  Text-to-Speech  +44

Parameters

<1B 6B 12B 32B 1288 >500B
[ L
Libraries

(O PyTorch T TensorFlow ¥ JAX = Transformers

# Diffusers 4 sentence-transformers & Safetensors

€ ONNX GGUF s Transformers.js MLX  +42

Apps

/ VLM & llamacpp B MLXLM B3 LM Studio

%} Ollama Jan @& DrawThings +8

Inference Providers

B Groqg @ Novita € Cerebras SambaNova

4 Nscale O fal M Hyperbolic * TogetherAl  +10

https://huggingface.co/

# Models - Datasets
Models 2,716,968 Filter by name
@ fishaudio/s2-pro
0 Text-to-Speech - .:: 5B « Updated 6 days ago Tk 590

@ Jackrong/Qwen3.5-27B-Claude-4.6-0pus-Reasoning-Dist..

Text Generation i 28B - Updated 10 days ago - . 78.8k 837

® HauhauCS/Qwen3.5-9B-Uncensored-HauhauCS-Aggressive
:# 9B « Updated 14 days ago 255k 522

6 Lightricks/LTX-2.3

& Image-to-Video - Updated 2 days ago - . 644k 665

= mistralai/Mistral-Small-4-119B-2603
:# 119B + Updated about 14 hours ago « . 1.87k 202

® LocoreMind/LocoTrainer-4B

Text Generation - .:: 4B - Updated 4 daysago - & 1.58k 176

&3 nvidia/NVIDIA-Nemotron-3-Super-120B-A12B-NVFP4
Text Generation - .:: 67B « Updated 4 daysago - & 295k 162

© Tesslate/OmniCodexr-9B-GGUF
i 9B « Updated 6 days ago - X 30.2k 124

B circlestone-labs/Anima

Spaces  ® Buckets new

[ Docs £ Enterprise

Pricing ~= ®

Full-text search #: Inference Available Tl Sort: Trending

® HauhauCS/Qwen3.5-35B-A3B-Uncensored-HauhauCS-Aggres..
% Image-Text-to-Text - .:: 35B - Updated 7 days ago 112k 497

< Tesslate/OmniCoder-9B
Text Generation « Updated 5 days ago 8.72k 279

& nvidia/NVIDIA-Nemotron-3-Super-120B-A12B-BF16
» Text Generation -« .:: 124B - Updated 4 days ago 36.8k 239

\% Qwen/Qwen3.5-9B
% Image-Text-to-Text - .:: 10B - Updated 16 days ago 2.27TM 892

@ HumeAI/tada-1b
Text-to-Speech « .:i 2B « Updated about 9 hours ago - L 36.7k 214

3 nvidia/NVIDIA-Nemotron-3-Super-120B-A12B-FP8
Text Generation -« .:: 124B - Updated 4 days ago - . 210k 162

zai-org/GLM-0CR

» Image-to-Text « Updated 6 days ago « & 2.74M 1.33k
® HumeAI/tada-3b-ml
Text-to-Speech -« .:i 4B - Updated about 9 hours ago - X 11.9k 136

@ Jackrong/Owen3.5-27B-Claude-4.6-0pus-Reasoning-Dist..

14



Hugging Face Provides Model Cards

https://huggingface.co/

@ alconsal text_summarization @ ©like 292 Follow @ Falconsai 487

T Summarization & Transformers (O PyTorch € CoreML € ONNX £ Safetensors & English 5

¢ Model card ’|I= Files and versions  :¢xet ¢ Community 16

Model Card: Fine-Tuned T5 Small for Text Summarization

Model Description

The Fine-Tuned T5 Small is a variant of the T5 transformer model, designed for the task of text
summarization. It is adapted and fine-tuned to generate concise and coherent summaries of input

text.

The model, named "t5-small," is pre-trained on a diverse corpus of text data, enabling it to capture
essential information and generate meaningful summaries. Fine-tuning is conducted with careful
attention to hyperparameter settings, including batch size and learning rate, to ensure optimal

performance for text summarization.

During the fine-tuning process, a batch size of 8 is chosen for efficient computation and learning.
Additionally, a learning rate of 2e-5 is selected to balance convergence speed and model
optimization. This approach guarantees not only rapid learning but also continuous refinement

during training.

text2text-generation

2 Edit model card

15



Hugging Face Models as Tools

(@)% ¥ HuggingGPT J LLM as Controller ~ HuggingFace
' O A r )

[ Task I.-.. ,, —— ‘
Planing

Can you describe this picture and count how
@ many objects in the picture?

Prediction : ~ facebook/
T| == detr-resnet-101 \

- e IT Model w —— D
A text can describe the given image: a herd of . Selection J »| [II Task Execution
giraffes and zebras grazing in a fields. In @ o e y
addition, there are five detected objects as - B ¢ ey
giraffe with score 99.9%, zebra with score 99.7%, zebra N e
with 99.9%, giraffe with score 97.1% and zebra with S — === ~ nlpconnet/
score 99.8%. The bounding boxes are shown in the Prediction ___.  vit-gpt2-image-captioning
above image. | performed image classification, object IV Response 7 _— ———
detection and image caption on this image. Combining e
the predictions of '~ =

, ™ and '~
models, | get the results for you.

HuggingGPT: Solving Al Tasks with ChatGPT and its Friends in Hugging Face, 2023



Hugging Face Models as Tools

Please generate an image where a girl is reading a book, and her pose is the same as the boy in the image
example.jpg, then please describe the new image with your voice.
(N ( \ J/
- 'k Request J' ‘
Stage #1: Task Planning Stage #2: Model Selection
LY Y i R R :
| task: pose-det. 1! task: image-to-text i | task: pose-det. i /I In-context task-model assignment: ) !
. ] .
P e : 1y st | ommmmooooomooos @ hustvyyolos-ting l
I image: example.jpg |} image: <resource-2> | L Query o facebook/detr-resnet-101 :
I 0 t-a;k—: c_zk;j;c_t-_d;t—._ o -_: ! € TahaDouaji/detr-doc-table-detection i
1 ! args: : ! Model Cards in HuggingFace )
I ; ] _— I
| args: |1 task: object-det. |! task: text-to-speech 1| | | _image: <resource-2> i ! !
¢ text: areading girl |1 args: || args: i '““““““"'-:‘ i ;
: image: <resource-1> :: image: <resource-2> : : text: <resource-5> task: image-class. : \\: :
_________________________________________________________ ‘____________________________‘
> Stage #3: Task Execution Stage #4: Response Generation
r[T1] pose-det. HT4] object-det.
o ' 1 Hybrid Endpoints : openpose facebook/detr-resnet
H task, args, model !} iybridiEndpoints : Bounding boxes 'p i : 4
. =" . ’ - [image-2] [bounding box]
1| HuggingFace Endpoint | with probabilities . )
i _l;'_d_; Tt ‘2‘ T i (facebook/detr-resnet-101) [T HT2] pose-to-image  HT5] image-to-text
"1_"__e_'_<_re_5‘_":'fi'_>_ 1) . ! lym/sd-ctl-pose nlpconnect/vit-gpt2
| facebook/detr-resnet-101) *) ! : | Prediction> [image-3] “a girl sitting on ...”
ot Local Endpoint : HT3] image-class. HT6] text-to-speech
] o
| task, args, model ! E (facebook/detr-resnet-101) |} google/vit facebook/fastspeech
oo e——- Locoocoocooooooooood [classes with prob] [audio-1]
| Response | N
E ] e o o oo o]
\ agirl sitting on a bed "
'\ reading a book |
[Text-1] = <resource-5>
a»
[Audio-1]

The image you gave me is of "boy". The first thing | did was use = to analyze the pose of the boy in the image. |
fed that image, specifically located at [Image-1], into the model to get an output image of the pose, located at [Image-2]. Then | take that
pose and generate a new image, located at [Image-3], using '~ and the instruction "a girl is reading". Next, |
ran object detection on the image generated in the previous step, to get predictions of the objects present in the image, including the box
location. These predictions were run through the = model. The box was drawn on the image, which is located at
[Image-4]. Then, | used the predictions of a image classification model « and a image caption model a

¥ model to generate the caption for newly generated image. It generated text: "a girl sitting on a bed
Kreading a book". Lastly, | ran the /= model to convert the generated text into audio, located at [Audio—l].J

HuggingGPT: Solving Al Tasks with ChatGPT and its Friends in Hugging Face, 2023



From LLMs to Multi-Agent System

4 ™ 4 ™
1) Basic Responder 3) Tool Calling
> .
| ity > | deepseck
Query LM
User 1
| Tool
deepseeclk y calling

Large language
model

.
v
LLm
response — Final
E response == 1=
Validator Agent
A% .

https://blog.dailydoseofds.com/p/5-levels-of-agentic-ai-systems



Multi-Agent System

Student Assistant

——————————————

A1. Math Problem Solving

Commander
Writer Safeguard

A4. Multi-agent Coding

ASS|stant

Retrieval-augmented Retrieval-augmented

User Proxy Assistant

A5. Dynamic Group Chat

Voting or Consensus? Decision-Making in Multi-Agent Debate, 2025
https://microsoft.github.io/autogen/0.2/docs/Use-Cases/agent_chat/

D
—_%—~‘ : @ : |______—_1
& - . P !

; ALFWorld ! .

! Executor ! 5

Assistant “Grounding
Agent

A3. Decision Making

Chess Board

-y

,,,,,,,,,

Human/Al Chess
Player B

Human/Al Chess
Player A

A6. Conversational Chess

Step 1
Create Agents

Create 3 agents for
the following task: ...

I've created the
following 3 agents
with expert personas
relevant for the task:

2

Medical Expert

8

Smentlst

_({&.

Student

Consensus

/ Step 2 \

Agents Discuss

18— B

/

Step 3

o
L o
N J

No consensus reached

Voting
/ Step 2 \

Agents Discuss

-

Consensus
Reached

2% o B

We agreed on this
solution: ...

\

/

v

Decision Decision
Success Success

/

Step 3
Voting

LJ

Y

9B
OB

Tie in voting

2=

Solutions Votes

*
\

I

I

),
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Agents (New Definition)

- Agents can take actions to achieve goals, not just generate text
- Agent = LLM + tools + memory + iterative decision-making

20



LLMs vs. Agents

« LLMs
« Oneresponse
« No actions
« Static
« No memory
« Agents
- Multi-step process
- Uses tools
« |Interactive

« Memory

21



ReAct Framework

Reasoning (update internal belief) Acting (obtain external feedback)
Question _
Action
Reasoning O @ m
# u
Answer Observation

N

ReAct: a new paradigm of agents that reason and act

Action
e Synergy of reasoning and acting

| 7
Reasoning O @ ‘\J . e Simple and intuitive to use

Observation e General across domains

Slide credit: Shunyu Yao

22



ReAct Framework

Slide credit: Shunyu Yao

(GPT-4)

Thought: | need to find the current market capitalization of Apple, Nvidia, and
Microsoft to understand how much it would cost to buy all of them.
Action: search["current market capitalization of Apple, Nvidia, and Microsoft"]

Observation: "Nvidia's market cap stood at $1.832 trillion as of about 10 a.m. ET ﬁ
Wednesday, while Alphabet's was at $1.814 trillion, bringing Nvidia behind just
Microsoft (MSFT) at $3.015 trillion and Apple (AAPL) at $2.836 trillion."

(Mar 2024)

Thought: Now that | have the market cap for all companies, let's add them together
and see if $7 trillion is enough.
Action: search["1.832 trillion + 3.015 trillion + 2.836 trillion"]

Observation: 7683000000000

Thought: The amount of money needed in addition to the $7 trillion is $683 billion.
Action: finish["You need an additional $683 billion to be able to buy Apple, Nvidia, and

Microsoft."] ‘/

23



ReAct Framework

(

| (1) Hotspot QA ]

( 1

Question: How many rocoms are in the hotel that is home to

the Cirque du Soleil show Mystere?

HotpotQA label: 2,664

Outdated x

(_{ (la) Standard ] N

Answer: 3,000 )(
>/

-

/{ (1b) CoT (Reason Only) }\

Thought: Let's think step
by step. The hotel that is
home to the Cirque du

Soleil show Mystere is

Treasure Island. _

Answer: 2,885

N X

-~ { (lc) Act-Only }———————\

Act 1: Search[Cirque du Soleil ]
Obs 1: Cirque du Scleil is a

Canadian entertainment company..
Act 2: Lookup[Mystere]

Obs 2: No more results

Act 3: Search[Mystere (Cirque du
Soleil show) ]

Obs 3: Could not find..

Act 4: Search[Mystere (Cirque’ddl
Soleil) ]
Obs 4: Mysteére (my-steer) is

one of six..

Act 5: Lookup[Treasure Island

e L (1d) ReAct (Reason + Act) ) ™

Thought 1: I need to search Cirque du Soleil show Mystere,
find the hotel it is in, then find the number of rooms in
the hotel.

Act 1: Search[Cirque du Soleil show Mystere ]

Obs 1: Could not find Cirque du Soleil show Mystere.
Similar: ['Cirque du Soleil'

Thought 2: To find the hotel, I can search Mystere (Cirque

Act 2: Search[Mystere (Cirque du Soleil) ]
Obs 2: Mystére (my-steer) 1is .. Held in a custom theatre at
the Treasure Island Hotel and Casino ..

Thought 3: Mystere is held in a custom theatre at the
Treasure Island Hotel and Casino. So I need to search
Treasure Island Hotel and Casino next and find the number
of rooms in the hotel.

Act 3: Search[Treasure Island Hotel and Casino ]

Obs 3: Treasure Island Hotel and Casino .. with 2,884 rooms
and 220 suites ..

Thought 4: Treasure Island Hotel and Casino has 2,884 rooms

— (end without answer) )g

Act 4: Finish[3,104] Up-to-date
\ \/ )

ReAct: Synergizing Reasoning and Acting in Language Models, 2023

24



Advanced Agent Framework

Short-term memory

Long-term memory

...Mmore

https://lilianweng.github.io/posts/2023-06-23-agent/

i 5
Calendar () [ Memory |-—-—-- mmmm———— - ;
|
Calculator () |<— T : —»| Reflection
Y
CodelInterpreter () [+ Tools |[«+— Agent > Planning »| Self-critics
|
Search () [*+— : 1 —»| Chain of thoughts
I
I
-« e >{ Action —| Subgoal decomposition

25



Agent Memory

.....

<think> | have successfully navigated to
the 'My Account' page. The user wants
to know the date of their first purchase.
On this page, | see a "Recent Orders”
section. To ensure | find the *first*
purchase, | need to view the complete
order history, not just the recent ones.
There is a "View All" link next to
"Recent Orders" which should take me
to the full order history. </think>
<action> click('1530') </action>

<think> | am on the "My Orders" page.
The user wants to know the date of
their first purchase. The orders are
currently displayed from most recent to
oldest. ...</think>

<action> click('1614') </action>

ReasoningBank: Scaling Agent Self-Evolving with Reasoning Memory, 2026

Workflow Memory

Workflow: Retrieve Information from
Specific Page Section

<think> This workflow is designed to
access a specific section ... </think>
<action> click('section_or_tab_id') </
action> <action>
send_msg_to_user('extracted_info_m
essage') </action>

%@ ReasoningBank Memory

## Title Navigation Strategy

## Description When searching for
specific information within history ...
## Content ... 1. Detect pagination
mode and examine all items in relevant
orders, ...: 2. Avoid infinite scrolls, use
fallbacks if primary mode fails, ...; 3.
Cross-reference with common ...
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OpenClaw

Clears your inbox, sends emails, manages your calendar, checks you in for flights.

All from WhatsApp, Telegram, or any chat app you already use.

https://openclaw.ai/



OpenClaw — Identity

https://docs.openclaw.ai/

Templates

IDENTITY

Fill this in during your first conversation. Make it yours.

Name: (pick something you like)

Creature: (AI? robot? familiar? ghost in the machine? something

weirder?)
Vibe: (how do you come across? sharp? warm? chaotic? calm?)
Emoji: (your signature — pick one that feels right)

Avatar: (workspace-relative path, http(s) URL, or data URI)
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OpenClaw — Soul

https://docs.openclaw.ai/

Templates

SOUL.md Template

You’re not a chatbot. You’re becoming someone.

Core Truths

Be genuinely helpful, not performatively helpful. Skip the “Great
question!” and “I’d be happy to help!” — just help. Actions speak louder

than filler words.

Have opinions. You’'re allowed to disagree, prefer things, find stuff
amusing or boring. An assistant with no personality is just a search

engine with extra steps.

Be resourceful before asking. Try to figure it out. Read the file. Check
the context. Search for it. Then ask if you’re stuck. The goal is to

come back with answers, not questions.

Earn trust through competence. Your human gave you access to their
stuff. Don’t make them regret it. Be careful with external actions
(emails, tweets, anything public). Be bold with internal ones (reading,

organizing, learning).
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OpenClaw — Tools and Skills

https://clawhub.ai/

Built-in tools

apply patch Tool
Brave Search
Perplexity Search
Diffs

PDF Tool

Elevated Mode
Exec Tool

Exec Approvals
Firecrawl

LLM Task

Lobster

Tool-loop detection
Reactions
Thinking Levels
Web Tools

BTW Side Questions

Popular skills

Most-downloaded, non-suspicious picks.

self-improving-agent

Captures learnings, errors, and
corrections to enable
continuous improvement. Use...

by o @pskoett
2.3k @ 245k

Obsidian

Work with Obsidian vaults (plain
Markdown notes) and automate
via obsidian-cli.
by @ @steipete

218- @ bb.4k

Mcporter

Use the mcporter CLIto list,
configure, auth, and call MCP
servers/tools directly (HTTP or..

by @ @steipete
w6 @ 395k

ontology

Typed knowledge graph for
structured agent memory and
composable skills. Use when...

by . @oswalpalash
W 321- @ 114k

Nano Banana Pro

Generate/edit images with Nano
Banana Pro (Gemini 3 Pro
Image). Use forimage..
by @ @steipete

218 @ 551k

Free Ride - Unlimited free
Al
Manages free Al models from
OpenRouter for OpenClaw.
Automatically ranks models by...
by @ eshaivpidadi

w290 ® 388k

Self-Improving +
Proactive Agent
Self-reflection + Self-criticism +

Self-learning + Self-organizing
memory. Agent evaluatesiits...

by (@ @ivangdavila
W A4b4- © 84.8k

baidu web search

Search the web using Baidu Al
Search Engine (BDSE). Use for
live information, ...

by s#= @ide-rea

w127 @ 482k

Agent Browser

Headless browser automation
CLI optimized for Al agents with
accessibility tree snapshots a...

by B emaTrixy
<86 ® 28.8K

AdMapix

Ad intelligence & app analytics
assistant. Search ad creatives,
analyze apps, view rankings,..

by @flyopants
~NM2- ® 63.5k

API Gateway

Connect to 100+ APIs (Google
Workspace, Microsoft 365,
GitHub, Notion, Slack, Airtable,...

by @ @byungkyu
237 ® 473k

imap-smtp-email

Read and send email via
IMAP/SMTP. Check for
new/unread messages, fetch...

by o @gzlicanyi
w61- @ 251k
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OpenClaw is Amazing

R Al (/NEEET)

@SpeechLab-m7o0 - 3.17K subscribers - 19 videos

B§ | F}2/\& » —& A OpenClaw $Ti&E# Al BIF % ...more

Videos Q)

Popular Oldest

‘ B SAREER P REERESHER(E
fREVIZR . 1 ' o
IEFECH - : st 2255 5B
Al BIA1E o
BROMNMLERNDFAENE 6 YouTube B85 Prompt Injection @

[(a8% ® upvote mm
2:56

fREVIIRIETEENER AL UARE | SOULmd  §| O MRMRBAIEMRGE? | —SAEE | -~ MFANERERFER 27 XERGER | O BNBSERMERHS | ABE Prompt §
# Upvote 83& KRB 1.2K views - 1 day ago Injection 88

254 views * 11 hours ago 619 views * 17 hours ago 2.7K views * 2 days ago

B R-ZERNE-SBIARLM

Have Fun

Has No
Exit Code

R Have Fun Has No Exit Code | AIR®H? § < Bffi—RIBE > BT 47 @RE | A ¢ AhEHRETE ? —RE 91 SRMBE ¢ & A RMEEEARR | Have Fun Has No Exit
625 views * 2 days ago PR TIFE =i Code

1.5K views + 3 days ago 1.3K views * 4 days ago 908 views * 5 days ago

A Taiwanese professor uses OpenClaw to generate and post YouTube videos!

https://www.youtube.com/@SpeechlLab-m70
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