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1.1 AIESBERN &y S

* N
BivEs Wl EEEIMmTES
¢ SEeshIRL: * (EHAISEE:
- @) o iSfbiyE
v RE = = = = p o TWREEMLE

v 478] RS2 Hetlhmsr o MRS HIR

¢ KIEBIRMURYERES: ¢ BEFXIRBRIEES:
R v EISERESSTE

v

v fiR5igiz % v BFESZAXTENAR
v BEHIRE KIRESZ/ AN HTETRFIRER

v {38 = @ TREmH R % - A[IREE Agent HHFE

v

v

BEF3 v AIRIBSMERRLRE T SIFN
v

1. https://arxiv.org/abs/2401.03428, 2.https://aima.cs.berkeley.edu, 3.https://arxiv.org/abs/2503.12687 4
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1.2. AlEHEISIER RIS &S

L \V
¢ EREEE: ¢ AISEEFIESR: ¢ Tl (EEWX) HEel:
> Manus/Magentic-one: ZEEEMHHME > AutoGen: ZERUPIME > Claude-Code, Cursor: oi{T
» OWL/Open Manus : ManusFESSR —— > Dify: T{ERiRE — *ﬂﬁ'ﬁﬂﬁﬁ?ﬁﬂ"ﬂﬂﬂ?ﬁ&‘ﬂﬂ?
> Genspark Super Agent: EIERF > CAMEL Al/CrewAl: 3%HzUHME, > HSEESR: Bt EDrSsEiE
+LLM + Toolspy{2 BB ES R eI > Dr Sa|/chATLAS yoktbagiida
> DeepResearch: FEEBIEE > LangChain: HENF% ARSI ERED
Dify p—
e [ElHLBS AL S
AR I T A2 < ER i SR A T
‘ AutoGen ~

amm WCAMELAI o)

crrews o]

LangChein

(@D AgentDeve\opmentKlt
<> AIEEETREN

Magentic-Ul

https://www.analyticsvidhya.com/, https://huggingface.co/gaia-benchmark 5
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1.3. OpenDrSai BHE8FHISHEEHESR

¢ OpenDrSai- AR ZFEHIESFEFERMNAES AR SRS TRIPRATLIESR

HEP-Xiwu LLM
Continuous interactional
dialogue  modification ‘
Intentional . |ogica| thinking I Data interfaces
: —
underStandmg % Device interfaces
Paper k
_p. Literature =7
Writing ) ;
Review Domain Text

; BOSS
Processing |

Scientific

_________ Actuators Scientical tools
image Python interpreter
processing
=
vent Vector stores
. Analysis v Knowledge graph
Using Scientific

scientific coding .

tOOlS 2nd Pre-training

_ scientific data processing

SRUES

Fine-tuning

Learning Sys.

Hi4

RL by human&phy.

A

*@ LN "

Dr.Sai BESIII #iEOHT

7 38 39 40
M....(x* ) (GeV/c?)

FCIRRKRERIRD T

1 .https://code.thep.ac.cn/hepai/drsai
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1.3. OpenDrSai 68T NSEREBIELR

¢ OpenDrSai E&HFNSHESERHRIELR

A

ZEREREE
BRE
s snapir ek ) Do | s
El= =)z C¥mmuE | GETABARS
/ ko 3 4 REARTFA \
B - i pronie / \
SR - WREGRERR < - - - |
S | : p SHEBIERIEA ' g
| | : s sumnz I%EEE%%M‘
o ReR oo : /4
] : : pEERESSE
! : . 8. HERnNTE RIESHITH
i MREE . mmem— > BeE ol et RewR | R RoRES
iﬂlgﬁﬁii{t@ ' REFIWAEBE REFBEGERD o nggb B
b st &‘ FENXAHER IS ERE R &
ESMETFXER,
\ BiEFEIRSK XFRERYS ARHEES IR S e
SWEEARR > BRAME SR
TR | S T
aEidiz TRE l | l
REEERY%
¢ BRePFRRES: ¢ ZEGBEAFE: ) é )
v E Wﬂa&?ﬁ&l&&%ﬂ Ef_ﬁ{i,&:m k BREGHA1  BRERE2  BREREI /
v AR icEE v ERZEENETESS
v %}lkﬁi%ﬂﬂii&%‘éﬂ v ZEESRFIRSE
v IRSEFIIEEXHES
https://code.thep.ac.cn/hepai/drsai 7
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1.3. OpenDrSai B (155 e IESR R A

¢ OpenDrSai ZIFFHLEPE—{HE (Power by DDF2)

def create_agent() -> AssistantAgent:

Dr.Sai

) Workspace 24 DeepSeek_R1
Manage your sessions and i -
plans

model_client = HepAIChatCompletionClient(
model="deepseek-ai/deepseek-ri:671b",

api_key=os.environ.get("HEPAI_API_KEY
base_url="https: iapi.ihep.ac.cn/apiy

return AssistantAgent(
name="weather_agent",
model_client=model_client,
system_message="You are a helpful assistant.",
reflect_on_tool_use=F
model_client_stream=T

I ’ Dr.Sai Hub

remmm ||

asyncio.run(
run_worker|(

agent_name="DeepSeek_R1",

permission="groups: drsai; users: admin, xiongdb@ihep.ac.cn

description = "DeepSeek_R1 I

version = "©.1.8",

logo="https: iapi.ihep.ac.cn/apiv2/files/file-8572b27d@93

agent_factory=create_agent,

port = 42812,
no_register=
enable_openwebui_pipeline=True,

Hello! How can | assist you today? &

history_mode = "backend",

https://code.thep.ac.cn/hepai/drsai 8
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1.3. OpenDrSai B (155 e IESR R A

¢ BESIIIYIEES1H: ¢ FREARRFEEHIRSR:
i#BidPlanner, Host, Tester, Coder BZIEEARRA ZFE IR IBE S
SRR NH{TBESIIEUR ST BEgEHHITZ A ER F ARG IR

eoe O S @ Drsai x B x BN x [Nk
25 drsaiihep.ac.cn w 25 ink.ihep.ac.cn;
@aiboss001 17:36
DrSai_BESII_v2.0.0 ~ + =
[hepai/code-worker- S ] [INFO]
rting loop...
orker_app.py] [INFO] er regi
Jly 6
Infolid="wk
kInfolhost="'0.@
‘aib
» ® Drsai
o DrSai_BESIII_v2.0.0
BITEMBOCLIMAXIS{TRFRETHRL, VASPHHISHIMD,
ation_data/Nb205_neutron_inelastic_DFT._tcimax/d:
. : " E fs, HILEMEH300K
+ ¢ @ mmand 3 ‘hl, v Stz emns 1 o PFME, RS
Jlpsi -> mu+ mu: 2 ting for a

lication star

.0.0.0:42899 (Press CTRL+C

PSi(4260) -> K+ K- [J/psi -> e+ -]
Jipsi-> [rho+ -> pi+ pi0] pi-
W(3770)—pp

psi(4260) -> pl+ pi- [J/psi-> mu+ mu-]

psi(2S) -> K_SO K+ pi-

1. https://code.thep.ac.cn/hepai/drsai 9
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1.3. OpenDrSai EEEF1ZS S aEIESR A G < S

¢ BESII¥ESRESEERD: ¢ KRR FRBHIEREEER:
B SRR W ESHOIRGESH
il il
> BHRMESZES, HosHISBIETR > Handoff{EZEisHN%
> AHRERSLTE > H RS EES RS
> KESTPSREEE

L) P

=a " . |
_—— e — e — o — — — — — — — EREE T T M eHNEBRbE
Daemon| Handofts B EHEAiE

v )

essage sequenge

O

Worker(BOSS8)

Handoff
=R e
Handoff Handoff i Handoff i
ERE -1 ERERE®-2 r

RA L Tool:
Planner PlanChecke!
Services I TREhEk-3
O I Agent D Agent E m 7y
|
I = = == = = WA —XE

!
L
o
=
- =)
3
(1]
0
c
1]
a
m
o
=]
]
=
w
Al

e ———— ‘é

1. https://code.thep.ac.cn/hepai/drsai 10
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2.1 MCP (Model Context Protocol)

& [g)E:

¢ XiRBl#{Ttool callifmAvZEE: . FEAPIFEfgtool calligiStEstEREX

#%3l: system — user —

assistant — user — ...
+ E%9System Message

from openai import OpenAI # Anthropic

- {"tools": [
. B Foo calbm e client = OpenAI() OpenAl {
« {#HAspecial tokensf2tT T "name": "get_stock_price",
A resp = client.chat.completions.create( "description™: "Get the current stock price for a given ticker symbol.”,

model="gpt-40", "input_schema”: {
"type": "object",
"properties”: {

"ticker": {

messages=[

wrdialRE e SR i {"role”: “user", "content": "E—TBAFEIRANKAIFES Y

2 1, "type": "string",
tools=[ "description”: "The stock ticker symbol, e.g. AAPL for Apple Inc."
}
{ .
o N mryne™: "f tion", o : v oeeg o
ENLERAEA ‘ ype unction required ["ticker™]
"function”: { }
l "name”: "get weather”, ] }
"description”: "FRERFE-EHRAIES", }
1l = £
AR RN LT sparaneters”: {
K L " " - " # GEmini
type”: "object”, {tools™: [
"properties”: { {
"city": {"type”: "string"}, "fur{]ctionDeclarations": [
“date™: {"type": "string"} "name": "get_current_temperature",
FBBET | R %giﬁﬁﬂiﬂv.._\ }. ::descripticn:": "Gets the current temperature for a given location.",
REREEETA i "required”: ["city”, "date”] pa:ametfrs"' { .
. type": "object",
H "properties": {
} "location": {
"type": "string",
= & ¥ "description”: "The city name, e.g. San Francisco"
] }
] ) T,
FE1ESystem MessagePBAH : "required": [
Fi-ton 4 Aitool_call JSONFETUIRL ‘ EREREEHFEE print(resp.choices[@].message.tool calls) "location®
B sonf&Tiw 1
: }
¥
1
}
IS HI1LISONRRRL it EE s A EIE ‘




2.1 MCP (Model Context Protocol) &S

N ™ Openai Agents SDK & autogen_ext.tools.mcp )

¢ MCP: AIRBIS)MERTRMEFEZARZERFE—HY Dify (@ sowsuon~ D

PrenAl Agents SDK | Model context protocol (MCP)

MCP <l :(" _\‘;C_l_au;l; _ : o Claude MCP @ A . e — W:rkf'OW -
. L ! gent Development Kit AMEL W1 h M P
architecture oo - [MCP dlients| - & ¥ | < < C t C y

client.py ' | MCP hosts | :
T | o VPR O
v 1. ARAPII BHISGEMERFRER—INIRMNE
EAB I
v 2BAITFRREIRE. BERXEHNES, RHESE
iy =BT E/IRSSHIIA

¥

Remote
services

3
With McP / ModelScope MCP [17 —{l}: MCP Market \
|A1App]imim: cvcr i) /& M M c P. SO Awesome MCP Servers
/ \ Model Context Protocol Eﬁ?é—[? MC 3‘?\“‘5 __"Egt%?ﬁ?é:; ?Erl 5
Specific 157\1_’1// Specific API \\Epeciﬁc API MCP 'icrver A collection of servers for the Model Context Protocol.
-------- N | ™ o SN v TSN IREBRIFAMN MCP Serv MCPSet.cn e
¥ v Y ! | v i
[@W b Servi ] é% Dmbasc] [ Local Fﬂes] E : [@)w& Servi ] Egﬂg Databas } { Local il J : CHBSIME ST JB=I5MCP, REMCPRLIIE. RBTETITRERIRS —-- B ME MCP Server kFiks p y
,,,,,,,,,,, External Tools and Resources | | foxtermal Tools and Resources Model Context Protocol servers Plugins for Cline cursor. directory

1. https://arxiv.org/abs/2503.23278, 2.https://modelcontextprotocol.io/docs, 3.https://mcpen.com, 4. %1F, 5.mcpset 13
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2.2 MCPRYT{EiBsE G S

¢ MCPRT{EiZ4E ¢ MCPAEEHR:

Client Server

B Initialization Phase > |nitia|izati0n (*H&ﬁ“hl‘ﬁﬁi) .
mem— BN MRS HNARE—EERIA

initialize response

Your Computer

MCP Protocol—»  MCP Server A ~&——————» Local N

/ Data Source A
initialized notification
Operation Phase > Operation (ig?il;ﬁﬁa) . ﬁ*mi’lz}

Host with MCP Client

PP | MCP <«  » Local | | | | L\YRY e
(Claude, IDEs, Tools) «—MCP Protocol—» CP Server B ' 1!]5{5
Data Source B Normal protocol operations
|| | > . 3
T e > Shutdown (RFIMER) : EiEA9
MCP Protocol—» MCP Server C «—\Web APIs utdown
A3 "3
H Disconnect JJ ﬂcg&*lﬂ
Internet Connection closed
Remote Client Server

Service C

1. https://arxiv.org/abs/2503.23278, 2.https://modelcontextprotocol.io/docs, 3.https://mcpcn.com
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¢ MCPEESHERIZUERE

#Fi% (Resources) TH (Tools) IR tEtR (Prompts)
Z5(l REST API g9 GET £, RiE U POST 0, TiTBiE. & ]SRN EER, FEERELE
ZEWER. ERFRE|XHEAEA. BFHhTTE. BARS=% APL, XA, HRSBRER. il
GEERS. SIEEEAER. B HIEEAN. BitESE. ZFE HinSoksgiER, LLMFARRNE
APl REESF, & LLM 3REVETXL. Siialdi. S8, HEEHER. A7,

S5HERMEERE
¢ MCPIRSH&ZRIPRIEBAES:
B/ (Images) 812 (Completions) HE5E4 (Logging & Notifications)

INEESHBE (Authentication & Authorization)

1.https://modelcontextprotocol.io/docs 15
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2.4 W{ItFEMCPERSS

¢ MCPBRSSHEZFN R FARYZLE
> MCPIRESFEEFFEResources/Tools/PromptsZEiSaT i
ﬂﬁgmm mcp = FastMCP("Demo") IRSSHpAR
> {Epythonima] LAEE EE(EIHESBEIMCP Server, vJLIE
ENTIER, k& BnhAstreamable-http/ssefRE e e, b it -5 int.
> SAMAPIHIEEHMERIFEEAMCP Clients, {EJlX#E tmann
Bltool callE

playwright_server_params = SseServerParams( @m‘fp'resourcegugre‘“i”g’-""‘-"'""::""5""*3"') Resources
l\llt()(;(ar‘. def get_greeting(name: str) -> str

url="http://localhost:8931/sse", ) ,
) Get a personalized greeting

return f"Hello, {name}!"

nun

from openai import OpenAI

OpenAl:

client = OpenAI()
@mcp . prompt()

resp = client.responses.create( def greet_user(name: str, style: str = "friendly") -> str:
model="gpt-4.1", ""“Generate a greeting prompt"""
tools=[ styles = {
{ . "friendly": "Please write a warm, friendly greeting",
ntype™: "mep” . . .
'|yp ) bpl: “d ki “"formal”: "Please write a formal, professional greeting”,
server_labe = eepwikli -, - .
_y "casual": "Ple write 1, relaxed eet "
"server_url™: "https://mcp.deepwiki.com/mcp", casus ease write a casual, relaxed greeting .,
"require_approval": "never", }
b
i return f"{styles.get(style, styles['friendly'])} for someone named {name}."

input="What transport protocols are supported in the 2




2.4 W{ItFEMCPERSS

¢ MCPERSHttAZRE

> BEliR(Image)

> ¥ (Authentication)

> i34kt (Structured Output)

> FEHE(Sampling)

> HESi@E(Logging and Notifications)
ETF OAuth 2.1 FISHREERUNE:

class SimpleTokenVerifier(TokenVerifier):
"""Simple token verifier for demonstration."""

async def verify_token(self, token: str) -> AccessToken | None:

pass # This is where you would implement actual token validation

# Create FastMCP instance as
mcp = FastMCP(
"Weather Service",
# Token verifier for authentication
token_verifier=SimpleTokenVerifier(),
# Auth settings for RFC 9728 Protected Resource Metadata
auth=AuthSettings(
issuer_url=AnyHttpUrl("https://auth.example.com™), # Authorization S
resource_server_url=AnyHttpUrl("http://localhost:3@01"), # This serv
required_scopes=["user"],

)J

2iBlmagelIHR: Ki¥E:

from PIL import Image as PILImage

from mcp.server.fastmcp import FastMCP, Image

mcp = FastMCP("Image Example")

@mcp.tool()

def create_thumbnail(image_path: str) -> Image:
"""Create a thumbnail from an image"™"
img = PILImage.open(image_path)
img.thumbnail((1ee, 1ee))
return Image(data=img.tobytes(), format="png")

BHE5iEH:

Logging & Notifications (B

F5iEH)

HESBHITIER

TR/FERATERESD

s —
&ZEE ‘ REENEARP

|

ctx.session.send_* &5I753
i

ctx.debug / ctx.info / .
send_resource_list_changed

ctx.warning / ctx.error

FHEERTER

TR/HRBRAE
FEERAT

15 SamplingMessage (12
AR EISY)

HA

ctx.session.create_message

l

LLM REERAE

l

{ERTRLERERIRF &

BidERiRRKESIREER P E

Sampling (REER)

1. https://github.com/modelcontextprotocol/
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2.5 WREIMCPIRSS

HTTPRRSSBEh:
52— == EPERY —r uls s> s, = "
‘ MCPBE”_ L1THEC > EXEE’JHHED, ﬁﬂ E:Zi;uSiTZn;="L-J'elcome to the demo server!"”

> StdiO: 1§ﬁﬁ$ﬁlﬁiﬁ)\$ﬁﬂj (Standard |nput/0utput) i&?__]_' /sseﬁ%/mcpiﬁl‘ﬂ host="localhost",

port=42996,

BE, ZERiGRSSREREDHEE B JSON HE > (EMStarlettei#t{T )

> sse: BT HTTP RiIERAVRREEXNNY, x5S5257JLASLRTHE HTTP EISH. =
EEMEE in =, EmRIEE

s Sy : Started server process [ ]
> Streamable-http: E:_F HTTP E"Jéyylﬁﬁft@'fﬁl ﬁ%ﬁ - Waiting for application startup.
Application startup complete

'{k:ux / ij(:uTE_t __”__IETE *D?RHQ:}IL_E*SZ}E Uvicorn running on http://loéalhost:42996 (Press CTRL+C to quit)

from mcp.server.fastmcp import FastMCP .
# Add a simple tool to demonstrate the server ;iﬁgu;mﬁASGlﬂE%Eg:

@mcp.tool()
def greet(name: str = "World") -> str:
"""Greet someone by name.™"

mcp = FastMCP(

mcp = FastMCP("My App")
MCP HTTP RS EHBINE
ASGI ZF
@mecp.tool()
def hello(name: str = "World") -»> str:
"""Say hello to someone."™"
return f"Hello, {name}!"

return f"Hello, {name}!"

# Run server with streamable_http transpor
if _name__ == "__main__"

FlicE
settings.mount_path\niEH
73 app.mountEERTER

BRI ERESHnERS .run(mount_path='/path’)\n
N BRDSER #HAR: RUBSRE

mcp.run(transport="streamable-http")

BT (]
i i R FRERE s BRI EAnE
Bl btk : BT/ : it/ M EE
HTTPRRSS

def main():

"""Entry point for the direct execution server."""
mcp.run()

BmEF: KHEIGEE ERA
1. https://github.com/modelcontextprotocol/ 18
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2.6 N8 MCP Client

> MCP sse/streamablefRSZHIZKEN : > MCP stdiolR5ZHIFKEN

impor‘t asyncio impor‘t asyncio

import
pydantic import AnyUrl
mcp import ClientSession, StdioServerParameters, types
mcp.client.stdio import stdio_client

mcp.shared.context import RequestContext

from mcp import ClientSession
from mcp.client.streamable_http import streamablehttp_client

async with streamablehttp_client("http://localhost:42996/mcp") as ( server_params = StdioServerParameters(

read_stream,

command="conda",

args=["run","-n","drsai","--1live-stream","python", "examples/tools/MCP/mcp_sever@l.py"

1,

-2
env=None,

async with ClientSession(read_stream, write\stream) as session: ‘ Mcpmmm?i. Eﬁm{iMcp Server2‘¢ﬁﬂy

write_stream,

await session.initialize() handle_sampling message(

i . . get_pro pt context: RequestContext[ClientSession, None], params: types.CreateMessageRequestParams
tools = await session.list_tools() 5 e e
print(f"Available tools: {[tool.name for tdol in tools.tools]}") ca" tool print(f"Sampling request: {params.messages}")
import asyncio - return types.CreateMessageResult(
role="assistant",

read_resource content=types.TextContent(
type="text",

complete text="Hello, world! from model”,
)J
model="gpt-3.5-turbo”,

stopReason="endTurn",

rom mcp import ClientSession
rom mcp.client.sse import sse_client

main():

async with sse_client("http://localhost:42996/sse") as (
read_stream,
write_stream
- 3 run():
async with stdio_client(server_params) as (read, write):
async with ClientSession(read, write, sampling_callback=handle_sampling message) as sessi(

async with ClientSession(read_stream, write_stream) as session:
await session.initialize()

await session.initialize()

prompts = await session.list_prompts()

tools = await session.list_tools()
print(f"Available prompts: {[p.name for p in prompts.prompts]}")

print(f"Available tools: {[tool.name for tool in tools.tools]}")
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3.1 1822SR MCPRIF

BRI

import requests

import re 1. AMCPBRSSEX @9 FlE=RC

from mcp.server.fastmcp import FastMCP
mcp=FastMCP|(
name="tools",
instructions="A collection example of tools for MCP.",

h?«éal&ﬁiﬂﬂ MCP S | host="0.0.0.0",

75MCP, $R{MCPRS ; port="42708"

Model Context Protocol servers )

¢ HFE—AarXivEEiRiF

ModelScope MCP 1%

 { mcp.run(transport="sse" )l

@mcp.tool()

M M c P async def get_arxiv_home(
= SO search_key: str,

max_results: int = 10,

MCPSet.cn WS 2. 5— MO A B S HIATIEERITEER L
B MCP Server R o, EmevE

Plugins for Cline search_key: ArXivi#®=i¥His D" R 57 L D N 2P TR EMIER S CHEE
~(11> MCP Market horn .

15 {r | [ 3y 2 Bl = 4N A =B . |
Awesome MCP Servers : I i JanD- oR. ) AND “ OR JEK - IRE 74
: 1 SR = : . Hltn, EEEmEHN +, B 5% p; LS SRS N T+ \ % :
A collection of servers for the Model Context Protocol. I L - e e : - B ; R ’ /28. .{ /29.“4 = . I:I

portkey

cursor.directory

key=search_key.replace(' ','+")

base_url=f"https://export.arxiv.org/api/query?search_query={key}&start=88&max_results={max_results}"

results: list[dict] = await async_requests_arxiv_home(base_url)

result="\n'.join([f"**Title:{i[ "title']}**\n \n**Abstract**:{i[ 'abstract']}\n**URL**:{i[ 'base_url']}\n" for i in results])
return result



https://code.ihep.ac.cn/xdb/openagents

3.2 1R EHEEl

. - async def create_agent() -> AssistantAgent: - .
¢ EBEEHIERES-BEFOpenDrSaitESE 2 {ERML eI B RE
model client = HepAIChatCompletionClient(

LRl ey BRI = Y, model=os.environ.get("HEPAI_MODEL"™, "openai/gpt-40™) =1ii]

1.SADEHIKIRE , onget("HEPAL_IODEL", "opernai/gpt-4o®),  [FIIR=SCR L
api_key=os.environ.get("HEPAI_API_KEY"),

drsai import AssistantAgent base_url=os.environ.get("HEPAI_API_URL", "https://aiapi.ihep.ac.cn/apiv2"),

)

drsai import HepAIChatCompletionClient
MCP_tools=[] Z.Z.MCPIEﬁE!

autogen_ext.tools.mcp import » mcp_server_tools, SseServerParams

drsai import run_worker, run_console

there = os.path.dirname(os.path.abspath(__file ))

asyncio.run(
run_worker|(

3.qgeu;£ﬂggagwmmi$ﬂﬂ§uAl N 'ﬁ MCP_tools. ex‘ls:jz:ii::i;ar::;gserver_tools(

url=f"http://localhost:42788/sse",
permission= timeout=30,
"groups”: “payg”, ))
"users": ["admin", "ddf_free", “"xiongdb@ihep.ac.cn™, "yqsun@ihep.ac.cn"],
"owner": "11192333767@qq.com"

"

agent_name="ArXiviff 7L HIF",

2
description = "—A~u[idHarXiviJATENF. ",

version = "@8.1.8", name="ArXiv_agent", 2.3.2&%23&%

logo="https://aiapi.ihep.ac.cn/apiv2/files/file-8572b27d@93f4el15913bebfac3645e28/preview", model client=model client,
tools=MCP_tools,

agent_factory=create_agent, system_message:f"””’%l& -AA A arXivigATBIE . DD

model_client_stream=True,
A e sk E7EAIER/OpenAl Chatigst

enable_openwebui_pipeline=True,
history_mode = "backend",

return AssistantAgent(
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Title:Collaborative Al Enhances Image Understanding in Materials Science

Abstract: Recent breakthroughs in machine learning and artificial intelligence, fueled by scientific
data, are revolutionizing the discovery of new materials. Despite the wealth of existing scientific
literature, the availability of both structured experimental data and chemical domain knowledge
that can be easily integrated into data-driven workflows is limited. The motivation to integrate this
information, as well as additional context from first-principle calculations and physics-informed
deep learning surrogate models, is to enable efficient exploration of the relevant chemical space
and to predict structure-property relationships of new materials a priori. Ultimately, such a
framework could replicate the expertise of human subject-matter experts. In this work, we present
dZiner, a chemist Al agent, powered by large language models (LLMs), that discovers new
compounds with desired properties via inverse design (property-to-structure). In specific, the
agent leverages domain-specific insights from foundational scientific literature to propose new
materials with enhanced chemical properties, iteratively evaluating them using relevant surrogate
models in a rational design process, while accounting for design constraints. The model supports
both closed-loop and human-in-the-loop feedback cycles, enabling human-Al collaboration in
molecular design with real-time property inference, and uncertainty and chemical feasibility
assessment. We demonstrate the flexibility of this agent by applying it to various materials target
properties, including surfactants, ligand and drug candidates, and metal-organic frameworks. Our
approach holds promise to both accelerate the discovery of new materials and enable the
targeted design of materials with desired functionalities. The methodology is available as an
open-source software on https://github.com/mehradans92/dZiner.
URL:http://arxiv.org/abs/2410.03963v1

Title:A Survey of Al for Materials Science: Foundation Models, LLM Agents, Datasets,
and Tools

Abstract: Designing inorganic crystalline materials with tailored properties is critical to
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Student Assistant Assistant Retrieval-augmented Retrieval-augmented

- @ - User Proxy Assistant ﬁ:
' — — = I : e S '
@2 (B Ask - - T @ @
expert | — 3 — i i
<+ EE @ @ __
(ae); A | | Assistant S
Ex ert rounaing
P Agent
A1. Math Problem Solving A2. Retrieval-augmented Chat A3. Decision Making
Commander - Chess Board
. ] = ' Manager B
: ﬁ : i *|1 : = :
TN I (1)
__________ @ Y~ @
= . @ (2] 1° (®a):
] __ R Human/Al Chess Human/Al Chess
Writer Safeguard Player A Player B
Ad. Multi-agent Coding AS5. Dynamic Group Chat AB. Conversational Chess
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Table 1. Comparison of Capabilities Across Agent Workflow Systems

. . Tool Multi- P Self- Custom ~ . :
System Planning LT:: Li;-:::nlt Memory GUI  API 2o ﬂ:'c.'lir.'u: .F”L:[ 1“ Cross-Platform Open-source
AgentUniverse [54] A A A Y A @) A Y 4 2023
Agentverse [55] A A A Y » A A A Y 4 2023
Agno [56] A A A v * A ) A W o 2024
Autotien [3] A A A v * A ) A » o 2023
CAMEL [57] A A A Y * A ) A A ) 2023
ChatDev [58] o 'l 'l | * * » 'l Y ) 2003
Coze [59] A 'l 'l Y A o @) 'l Y ) 2004
CrewAl [60] A A A O = A A A » 4 2024
DecpResearch [61] A A O A + o* > A A ] 2025
Dify [62] A A = Y = e ) A Y 4 2023
DSPy [63] A A O Y o e A A Y 4 2023
ERMIE-agent [64] A A A 0 A A = A Y 4 2024
Flowise [65] A A * v * A % A W o 2023
LangGiraph [66] | v v A " A o v i ] o 2023
Magnetic-One [67] A v v A 3 A o v i ] o 2024
Meta-GPT [2] A 'l 'l > * e ] 'l Y ) 2003
nfin [£4] A 'l x Y A o ] 'l Y ) 2019
OmAgent [69] A + ® A ® A o A 0 A 2024
OpenAl Swarm [70] A + A & ® A % A A A 2024
Phidata [71] A A A Y = e = A Y 4 2024
Crwen-agent [72] A A A Y A A A A Y 4 2024
ReAct [14] A A * = * A % A = ) 2022
e I I IR N N A o A= - PaperAgent
. =
Semantic Kernel [73] A A ¥ 4 S y#* u A L ) 2023
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