Al Agent (LLM-powered autonomous agent system)
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2. Al Agent : automated reasoning and decision engine

- Agent: Al systems programmed to perform task, make decisions,
and interact with their environment

Agent can learn from data, adapt to new information,
and execute complex functions autonomously
ex: chat-bots, sophisticated robots, OFAE A=F7}, ...
prompto] tf-g5f vF3she AR Jert&at 22, agent= F#0] 7|8t5}o]
M=Z& Yo} sH70 ALstHA EAA o2 FA|E 34.-Dynamic Problem Solver

- In agent systems, an LLM functions as the agent’s brain,

utilizing different components to act out in the digital world
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(https://medium.com/@learn-simplified/why-entire-ai-field-is-headed-towards-ai-agents-a268ac9661ed)



2.1 Agent Architecture

| |
Agent
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Y

Tools Memory Planning

(https://medium.com/aiguys/ai-agents-are-all-you-need-0b38e8ee5481)

Short-term memory Long-term mamony
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Calendar () [= Memory
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Search () [+ : l Chaln of thoughts
...mone *| Action » Subgoal decompaosition

Overview of an LLM-powered autonomous agent system

Tool : current information access, mathematical engines, code execution capability, access

to proprietary information sources, and many more

Memory :
- Short-term memory : prompt2] context window
- long-term memory : vector store(RAG), LLM weights

Planning :
- Subgoal & task decomposition : complex task -> smaller tasks

- Reflection and refinement : self-criticism, learn from mistakes



2.2 Reasoning (Planning)
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Figure 2: Illustration outlining various strategies for tackling reasoning problems with LLMs. Each box
signifies a distinct thought, functioning as a unified string of words that forms an incremental pathway
to reasoning. Green boxes indicate ideas deemed promising by the LLM, while red boxes represent less

promising concepts.
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2.3 ReAct (Reason + Act)

: complex tasks 2t E LLMO|A reasoningi} actionS ZAg6l9 prompting sh= %l
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Thought 1l: I need to search Apple Remote and find the
program it was originally designed te interact with.

Act 1: Search[Apple Bemcte]

Obs 1: The Apple Remote is a remote control introduced in

October 2005 by Apple .. originally designed to contrel the
ront Ko mediaNcentes] prosran

Thought 2: Apple Remote was originally designed to control
the Front Row media center program, I need to search
next and find what other device can control it.
Aot 2: Search[Front Row)
Cbks 2: Could not find [Front Row]. Similar: |['Front Row
Seat to Earth', 'Front Row Motorsports',!
Ve wdl

ght 3: Front Row is net found. I need to search n

Act 3: Search[Front Eow | War ]
Obs 3: Front Row i3 a discontinued media center software .

keyboard function keys.
Act 4: Finion(REVBOHEINIREEISRIREYS v,
S

(https://arxiv.org/pdf/2210.03629)
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(2b) ReAct (Reason + Act) |

Act 1: Think[First I need to find a pepper shaker...more

likely to appear in cabinets (1-6); countertops (1-3), ..
Aot 2:
Ob=z 2: On the cabinet 1, you see a vase 2.

Go to cabinet 1

»

{Here the agent go to cabinec 1, then cabinst Z, 3, then countertop L and 2}

Act
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Act
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Act
put
Act
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6:
6:

8:
it
9:
9:

10:
10:

11:
11:

Go to countertoo 3
on the countertop 3, you see a apple 1, a bread 1,
a pepper shaker 1, and a wvase 3.

Take pepper shaker 1 from countertcp 3
You pick up the pepper shaker 1 from the counterteop 3.

Think[Now I -find a pepper shaker 1. Next, I need to
in/on drawer 1. ]

Go to drawer 1

Drawer 1 is clased,

Open drawer 1
You open Drawer 1 .

Fut pepper shaker 1 in/on drawer 1




% Agent9] 9] : HuggingGPT

" - g = '
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.
( b | A
! Request | .
- L J
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e i nnereas || SRR SeOE
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L . H
~  Stage #3: Task Execution Stage #4: Response Generation
< T1] pose-det 1T74) object-det.
--------------- i FebndEndnennts pEnpa tacebook/detr resnet
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i i i S [image-2] [bounding box]
1| HuggingFace Endpaint | | with probabilities i : -
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¥ i b :
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P ———————— ! |classes with prob) [audio-1]
] REapUll3f —/——— ™
1 | agirl sitting on & bed :
reading 2 book |
[Text-1] = <resource-5=
ot CG J:D
[Image-1] = example.jpg  [Image-2] = «resource-1>  [Image-3) = <resouroe-2> {Audig-1
The image you gave me i of "boy". The fiest thing | did was use = to analyze the pose of the boy in the image. |
fed that image, specifically focated at [lmage-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 b giel is reading”. Next, |
ran object detection an the image generated in the previous step, to get predictions of the objects present in the image, including the box
location. These predictions wera run through the = model, The box was drawn on the image, which i located ot
[image-dl. Then, | used the predictions of a Image dassification model |« and a image caption model a
v model o generate the caption for newly generated image. It generated text; “a girl sitting on a bed
L reading a book". Lastly, | ran the = madel to convert the generated text Into audio, located at [Audio I:-,j

Figure 2: Overview of HuggingGPT. With an LLM (e.g., ChatGPT) as the core controller and
the expert models as the executors, the workflow of HuggingGPT consists of four stages: 1) Task
planning: LLM parses the user request into a task list and determines the execution order and
resource dependencies among tasks: 2) Model selection: LLM assigns appropriate models to tasks
based on the description of expert models on Hugging Face; 3) Task execution: Expert models on
hybrid endpoints execute the assigned tasks; 4) Response generation: LLM integrates the inference
results of experts and generates a summary of workflow logs to respond to the user.

HuggingGPT
(https://arxiv.org/pdf/2303.17580)
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6. Agent?] L& Soure?Q o

(https://hasanaboulhasan.medium.com/

how-to-create-autonomous-ai-agents-from-scra

tch-56950bb31f7e)

%%, Whatis the response time for
learnwithhasan.com?

Final Answer

The response time of the web page
"mttps://learmwithhasan.com™ is
approximately 0.091544 seconds,

& 6/7
LLM s
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%@ get_website wesponse_time(url)

f“mli \
{ )
¥

o Result
_> 0.091544




7. Agent A&

7.1 Source Code (Agent with a Single Function)

# pip install python-dot-env openati

fromopenai importOpenAl

import os

fromdotenv importload_dotenv

import re,json,webbrowser

from datetime import datetime

# Load environment variables

load_dotenv()

# Create an instance of the OpenAI class

openai_client =OpenAI(api_key=o0s.getenv("OPENAI_API_KEY"))

def generate_text_with_conversation(messages,model ="gpt-40"):
response =openai_client.chat.completions.create(
model=model,
messages=messages
)
return response.choices[0].message.content
def get_response_time(url):
timel =datetime.now()
webbrowser.open(url)
time2 =datetime.now()

return time2-timel

def extend_search_new(text,span):
start,end =span
nest_count =1 # Starts with 1 since we know '{' is at the start position
for i in range(end,len(text)):
if text[i]=="{":
nest_count +=1
elif text[i]=="1}":
nest_count -=1
if nest _count ==0:
return text[start:i+1]
return text[start:end]

def extract_json(text_response):
pattern =r'\{.*?\}’
matches =re.finditer(pattern,text_response,re.DOTALL)
json _objects =[]
for match in matches:
json_str =extend_search_new(text_response,match.span())
try:
json_obj =json.loads(json_str)
json_objects.append(json_obj)
except json.JSONDecodeError:
continue
return json_objects if json_objects else None
system prompt ="""
You run in a loop of Thought, Action, PAUSE, Action_Response.
At the end of the loop you output an Answer.
Use Thought to understand the question you have been asked.
Use Action to run one of the actions available to you - then return PAUSE.
Action Response will be the result of running those actions.
Your available actions are:




get_response_time:

e.g. get_response_time: naver.com

Returns the response time of a website

Example session:

Question: what is the response time for naver.com?

Thought: I should check the response time for the web page first.

Action:

{

"function_name": "get_response_time",
"function_parms": {

"url": "naver.com"

b

}

PAUSE

You will be called again with this:

Action_Response: 00:00:00023

You then output:

Answer: The response time for naver.com is 00:00:0.005 seconds.

user_prompt ="What is the response time for naver.com?"
messages =[
{"role":"system","content":system_prompt},
{"role":"user","content":user_prompt},
available_actions ={
"get_response_time":get_response_time
}

turn_count =1
max_turns =5
while turn_count <max_turns:
print (f"\nLoop: {turn_count}")
print("-----------mmmmmeaa o ")
turn_count +=1
response =generate_text_with_conversation(messages,model="gpt-40")
print("*** presponse : \n",response)
json_function =extract_json(response)
if json_function:
function _name =json_function[@][ 'function name']
function_parms =json_function[@][ 'function parms']
if function_name not in available_actions:
raise Exception(f"Unknown action: {function_name}: {function_parms}")
print(f" *** punning {function_name}{function_parms}")
action_function =available actions[function_name]
#call the function
result =action function(**function parms)
function_result message =f"\nAction Response: {result}"
messages.append({"role":"user", "content":function_result message})
print(function_result message)
else:
break




7.2 232y}
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| *env - Windows HE2%
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DPENAi_‘ﬂ‘Pi_KEY = "Ek_prﬂj_********************r'

(rag) D:\myprojects\nlp\agent>python agent.py

*** response :
Thought: I should check the response time for the web page first.

Action:

"function_name": "get_response_time",
"function_parms": {

"url": "naver.com"
**x running get_response_time {'url": 'naver.com'}

Action_Response: 0:00:00.368017

*** response :
Answer: The response time for naver.com is 0:00:00.368 seconds.

(rag) D:\myprojects\nlp\agent>
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