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Tool-calling in Agents

References Tools
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CoLLM, arXiv:2602.06496 Code generation, automated deep learning pipeline; no tool (framework study)
ColliderAgent, arXiv:2603.14553 Skills via Claude Code / Copilot etc; remote HEP tools via Magnus
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From answer to action: HaiDDF m

We need to remotely operate a server or use tools from another operating
system or environment

 For example, if we want to use BESIII or CEPC software, which are installed IHEP
cluster, we need to consider the communication issues between our work client
service and the worker servers



From answer to action: HaiDDF m

We need to remotely operate a server or use tools from another operating
system or environment

 For example, if we want to use BESIII or CEPC software, which are installed IHEP
cluster, we need to consider the communication issues between our work client
service and the worker servers

HaiDDF (HepAI-DDF) is a service framework designed specifically for this situation

e It provides a unified deployment and access interface in the most user-friendly form
possible

* Also provides interfaces for calling other non-LLM services, such as scientific tools,
vector databases, MCP, and so on



https://aiapi001.ihep.ac.cn/mkdocs/

From answer to action: HaiDDF m

Application ';ﬁ;?ﬁi’i Dr.Sai AWICP
HepAl-DDF client / HTTP request pip install hepai
[ API| Gateway ] { HepAl-DDF dispatching platform } https://aiapi.ihep.ac.cn

i

« Service registration / usage
« configuration management

Heartbeat maintaining

|

[Microservices] [ LLM } [ PDF parser ] [ BESIII code worker ]

. * *
J [ GPU server ] [ DCU server ] [ CPU server ]

Heterogeneous
resources
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Application of HaiDDFK

The models on HaiChat (https://haichatv3.ihep.ac.cn/) are deployed/accessed through HaiDDF

openai/gpt-40-mini v +

Q ERERH
i

@ deepseek-ai/deepseek-v3:671b ¢ ®WHEK HBMAR
@ deepseek-ai/deepseek-r1:671b ¢ B\WHAE HMiR FEIE

@ deepseek-ai/deepseek-r1:32b ¢ ®\WHE ZFiEBiR FER=E

D openai/gpt-40-mini

@ deepseek-ai/deepseek-r1:7b ¢ ®WHE FKiBWR FEE=E
@ hepai/deepseek-r1:671b ¢ FiiEE BMR FEDE

@ hepai/deepseek-r1:32b ¢ FitiER FHBR FERE

Overcome procrastination
give me tips

Grammar check

rewrite it for better readability

Give me ideas
for what to do with my kids' art

Model(id='ark/doubao-vision-pro', created=None, object='model', owned_by=None)
Model(id='aliyun/qwen-max-latest', created=None, object='model', owned_by=None)
Model(id='aliyun/qwg-plus-latest', created=None, object='model', owned_by=None)
Model(id='aliyun/qwen-coder-plus-latest', created=None, object='model', owned_by=No
Model(id='deepseek-ai/deepseek-v3:671b', created=None, object='model', owned_by=Non
Model(id='aliyun/gqwen-v1l-max-latest', created=None, object="'model', owned_by=None)
Model(id='aliyun/qwen2.5-v1-32b-instruct', created=None, object='model', owned_by=N
Model(id='aliyun/qwen-plus-latest', created=None, object='model', owned_by=None)
Model(id='ark/doubao-embedding-large', created=None, object='model', owned_by=None)
Model(id='openai/gpt-40', created=None, object='model', owned_by=None)
Model(id='aliyun/qwen2.5-v1-72b-instruct', created=None, object='model', owned_by=N
Model(id='aliyun/gwen-turbo-latest', created=None, object='model', owned_by=None)
Model(id='aliyun/qwen3-30b-a3b', created=None, object='model', owned_by=None)
Model(id='openai/ol-mini', created=None, object='model', owned_by=None)
Model(id='deepseek-ai/deepseek-rl:7b"', created=None, object='model', owned_by=None)
Model(id='deepseek-ai/deepseek-rl:32b', created=None, object='model', owned_by=None
Model(id='aliyun/qwen3-235b-a22b', created=None, object='model', owned_by=None)
Model(id='deepseek-ai/deepseek-r1:671b', created=None, object="model', owned_by=Non
Model(id='aliyun/gwen-v1l-ocr-latest', created=None, object='model', owned_by=None)
Model(id='aliyun/qwen-long-latest', created=None, object='model', owned_by=None)
Model(id='openai/gpt-40-mini', created=None, object='model', owned_by=None)
Model(id='aliyun/qvg-max-latest', created=None, object='model', owned_by=None)
Model(id='openai/ol', created=None, object='model', owned_by=None)
Model(id='hepai/deepseek-rl:671b', created=None, object='model', owned_by=None)
Model(id='hepai/markitdown', created=None, object='model', owned_by=['xiongdb@ihep.
Model(id="'hepai/deepseek-rl:32b', created=None, object='model', owned_by=None)
Model(id='hepai/mineru', created=None, object='model', owned_by=['xiongdb@ihep.ac.c
Model(id='hepai/bge-m3:latest', created=None, object='model', owned_by=None)
Model(id="'hepai/bge-reranker-v2-m3: latest', created=None, object='model', owned_by=

Meantime, we also deploy many embedding models, PDF parsers, and other tools


https://haichatv3.ihep.ac.cn/

Remote Model in HaiDDF

Client (Your PC / other servers)

HTTP Request (POST / call function)

FastAPI App. (Deployed on servers)

Parse Request & Call Local Function

Your Internal Function (Actual logic)

Return Result

Client Receives Response
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Remote Model in HaiDDF

Rem M I
emote Mode Deploy remote [=_]

models and functions [_J ’[ Deployment ]‘
/ Server .

rt HRModel

RomoteModel (HRMod ’

1UuUl ( '

lel.remote callable !
- | | ,

custom fn(self, input: inft Lnt: |
|
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model = .connect(
|

input + 1

. name=
Authentication base_url=

\ Load Balance

output = model.custom fn(input=1)
print(output)

|
|
y /
\ ] ] /
{ Native Cliont } ¢> Call remote models

and functions

Remote Model is one of the unique features of HepAl frameworks

It enables low latency, distributed calling of remote models and other software
programs by deploying them to cloud servers through worker and HepAl clients



Remote Model in HaiDDF

Remote Model

models and functions [=_J

Deploy remote [=_]
’[ Deployment ]‘
/ \

Server
/ ) \

hepal import HRModel !
# Deployment Server | ‘

def func_add(a: int, b: int):

E # Native Client
‘ Authenticaéon xx = model.func add(1,2)

\ Load Balance

)

|
|
|
|
return a+b . [ API| Gateway ]
= |
|
i

-> XX =3

Print(output)

|
|
y /
\ ) . /
{ Native Cliont } ¢> Call remote models

and functions

Remote Model is one of the unique features of HepAl frameworks

It enables low latency, distributed calling of remote models and other software
programs by deploying them to cloud servers through worker and HepAl clients



® The subprocess management of the 1st worker version is developed with Mingrun Li (Z=8H;{)
BESIII code worker -

® The initial interface design of the 2nd worker version is developed with Xuliang Zhu (FRHI=)

BESIIl code worker HaiDDF Dr.Sai

Operation Extraction

Run Bash Command /

Code File
Message Interface

Executor View File

Search & Replace

Sub Process Manager
I/0 Tools Inspect Working Directory”

Show Difference Git Tools

Write File

Inspect Environment*

Undo Commit*

Run on HPC Cluster

e |/O Tools (files and data)

e Message interface —gp  From Q&A chatbot to expert assistant
e Executor and Job management
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BESIII code worker with no request

[2025-07-04 23:19:32,411] [hepai/code-worker-vZ2-B0OSS-8] [INFO]: Starting loop...

[2025-07-04 23:19:32,516] [worker_app.py] [INFO]: Worker register successfully: "wk-40398a31-5b6"

WorkerInfo(id="wk-40398a31-5b6', type='common', network_info=WorkerNetworkInfo(host="'0.0.0.0', port=42900, route_prefix="'/apiv2',

host_name="a1boss@@1.1hep.ac.cn', worker_address="http://202.122.33.201:42900/ap1iv2"'), resource_info=[ModelResourceInfo(model_name

="hepai/code-worker-v2-B0SS-8"', model_type="common', model_version="'1.0"', model_description='This 1s a demo worker of HEP AI frame .

work (HepAI)', model_author=None, model_onwer=['liaoyp@ihep.ac.cn'], model_groups=["default'], model_users=['liaoyp@ihep.ac.cn'], Worker COnﬁg

model_functions=['__call__", 'get_dict', 'get_float', 'get_int', 'get_list', 'get_stream', 'hello_world', 'inspect_environment',

inspect_system', 'interface', 'list_callable_functions', 'print_function_args', 'run_command', 'search_replace', 'write_code'])],

status_info=WorkerStatusInfo(speed=1, queue_length=0, status='ready'), check_heartbeat=True, last_heartbeat=None, vserion='2.0", m

etadata={})
: Started server process [1235764]

Waiting for application startup.

Application startup complete.

Uvicorn running on http://0.0.0.0:42900 (Press CTRL+C to quit)

]

2

[2025-07-04 23:20:32,523] [worker_app.py] [INFO]: Heartbeat sent successfully: "wk-40398a31-5b6

ANO[2025-07-04 23:21:32,531] [worker_app.py] [INFO]: Heartbeat sent successfully: “wk-40398a31-5b6"
ANO[2025-07-04 23:22:32,539] [worker_app.py] [INFO]: Heartbeat sent successfully: "wk-40398a31-5b6" Hea rtbeat for prOCeSS
AN@[2025-07-04 23:23:32,545] [worker_app.py] [INFO]: Heartbeat sent successfully: "wk-40398a31-5b6" .
ANO[2025-07-04 23:24:32,553] [worker_app.py] [INFO]: Heartbeat sent successfully: "wk-40398a31-5b6" malntenance
AN@[2025-07-04 23:25:32,560] [worker_app.py] [INFO]: Heartbeat sent successfully: "wk-40398a31-5b6"
AC ; Shutting down
Waiting for application shutdown.
Application shutdown complete.
: Finished server process [1235764] ClOse WOrker
Stop worker successful. res: {"id":"wk-40398a31-5b6","stopped":true, "message":"Worker: "wk-40398a31-5b6" stopped.","shutdown":fals

et
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BESIII code worker with a request

[2025-07-04 23:16:31,717] [hepai/code-worker-v2-B0SS-8] [INFO]: Starting loop...
[2025-07-04 23:16:31,823] [worker_app.py] [INFO]: Worker register successfully: “wk-a8cb5f40-7cb’
WorkerInfo(id="wk-a8cb5f40-7cb', type='common', network_info=WorkerNetworkInfo(host="'0.0.0.0', port=42900, route_prefix="'/apivZ2', host_name="aiboss0@1l.i1hep.ac.cn’,
worker_address="http://202.122.33.201:42900/apiv2"'), resource_info=[ModelResourceInfo(model_name="hepai/code-worker-v2-B0OSS-8', model_type="common', model_version
="'1.0", model_description="This 1s a demo worker of HEP AI framework (HepAI)', model_author=None, model_onwer=["'l1iaoyp@ihep.ac.cn'], model_groups=["'default'], mode
l_users=["l1iaoyp@ihep.ac.cn'], model_functions=["'__call__", 'get_dict', 'get_float', 'get_int', 'get_list', 'get_stream', 'hello_world', 'inspect_environment', 'in
spect_system', 'interface', 'list_callable_functions', 'print_function_args', 'run_command', 'search_replace', 'write_code'])], status_info=WorkerStatusInfo(speed=
1, queue_length=0, status="ready'), check_heartbeat=True, last_heartbeat=None, vserion='2.0"', metadata={})
Started server process [1 12]
Waiting for application startup.
Application startup complete.
: Uvicorn running on http://0.0.0.0:42900 (Press CTRL+C to quit)
[2025-07-04 23:.17:31,831] [worker_app.pyl] [INFO]: Heartbeat sent successfully: ~wk-a8cb5f40-7cb"
@ : 202.38.128.49:60522 - "POST /apivZ/worker_unified_gate/?model=hepai/code-worker-v2-B0SS-8&function=interface HTTP/1.1"
[2025-07-04 23:17:48,990] [root] [INFO]: Calling function call_drawing_mapping with args: {'json_file_path': '/sharefs/bes/1iaoyp/DrSai/BESITI_MAPPING/ExampleVarsC Request
ard/DrawVarsCard/draw_TH1.json', 'template_path': '/sharefs/bes/1iaoyp/DrSai/BESIII_MAPPING/FixedDrawing_B0OSS8', 'output_name': 'drawing_mapping'}
[2025-07-04 23:17:48,995] [hepai/code-worker-vZ2-B0OSS-8] [INFO]: Job job_2025-07-04_231748_990466 submitted.
[2025-07-04 23:17:48,995] [hepai/code-worker-v2-B0SS-8] [INFO]: Waiting for job job_2025-07-04_231748_990466 to finish.
[2025-07-04 23:17:49,728] [hepai/code-worker-v2-B0SS-8] [INFO]: Job job_2025-07-04_231748_990466 started. t)
[2025-07-04 23:17:53,087] [pic_tools] [INFO]: File uploaded successfully: file-27c@laf68c! Jo Process
[2025-07-04 23:17:53,205] [hepai/code-worker-v2-B0SS-8] [INFO]: Job job_2025-07-04_231748_990466 finished.
[2025-07-04 23:17:53,996] [hepai/code-worker-v2-B0SS-8] [INFO]: Job job_2025-07-04_231748_990466 finished.
[2025-07-04 23:.17.53,997] [utils.executor] [INFO]: Changed files: | idx. | filename. |
| ===~ | -====-- |
| 1 | [Draw_TH1_drawing_mapping_20250704231749.jpg](/afs/1ihep.ac.cn/users/1/11iaoyp/sharefs/DrSai/test/run_test/drawing/Draw_TH1_drawing_mapping_20250704231749.jpg) Output and
|
| 2 | [drawing_job_2025-07-04_231748_990466.out](/afs/1hep.ac.cn/users/1/11aoyp/sharefs/DrSai/test/run_test/logs/drawing_job_2025-07-04_231748_990466.out) | fi|€3 (Zf123r1§§€355
| 3 | [drawing_job_2025-07-04_231748_990466.err](/afs/1hep.ac.cn/users/1/11aoyp/sharefs/DrSai/test/run_test/logs/drawing_job_2025-07-04_231748_990466.err) |
[2025-07-04 23:17:53,997] [utils.executor] [INFO]: Images generated: ![]Chttps://aiapi.ihep.ac.cn/apiv2/files/file-27c@laf68c/preview)
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Remote callable functions in BESIII code worker

Available functions by interface in hepai/code-worker-v2-B0SS-8:
- view_file

write_file

search_replace

inspect_environment

inspect_working_directory

run_command

execute_code_file

call_algorithm_mapping_BOSS7 Special functions for BESIII
call_algorithm_mapping - _ )
Y analysis automation

call_joboption_mapping
call_drawing_mapping
call_getting_branch_name
call_optimizer_fom_mapping
call_optimizer_tmva_mapping * Currently, please do not use or easily trust any physical results
call_boss_jobs_query

— call_merge_and_print_files
— call_kill_boss_job

Common functions with 10

 Now support BOSS-8.0.0-pre2 for nominal running

 Thanks to Mingrun for technical support

You can also call the following functions directly: e .
- inspect_system HTCOndOrJOb management
— 1inspect_environment

write_ code

search_replace

run_command

get_stream

list callable functions() & At present, BESIII code worker provides
int_functi (function: str) . o
= a series of common and BESIII-specific
remote callable functions

13



Quick start of BESIII code worker

The BESIII code worker heavily relies on the IHEP cluster and the BESIII Offline Software System
(BOSS); therefore, a unified approach to maintain, update, and start the worker is highly needed.

Feature Description

One-Click startup Compile with Pylnstaller or Docker to eliminate environment issues

Template files = modify without restarting worker

Y . . .
Upgrade Core logic = recompile, replace executable, restart to activate

Permission User control via HepAl group permissions; grant access to other users as required

14



Tool calling or Skills?

Two ways to enhance the domain ability of agents: Tool-calling and Skills

Tool-calling OpenClaw Skills

e Provide tool descriptions to Agent (brief * Knowledge documents (Markdown) &
intro, input args, output format...) Instructions

e LLM organizes original output to form * LLM reads guide, decides actions
necessary args e Agent auto-searches, installs & learns

e Better control over output & new skills <

e Need to design the functions manually = e Only skill names loaded; full content on-

* Lack of Proactivity & Scalability @ demand <

* Question with Security & hallucinations ?

15



In the end

v Dr.Sai-BESIIl has many components, and BESIII code worker serves as the
main actuator of Dr.Sai-BESII|

v« Remote callable functions service based on HepAl-DDF (HaiDDF)

w When design an agent or MAS, you may need to build your own worker to
deal with the experiment-related problems

v Tool calling or Skills, you should make a balance!

v For more details, please find tutorials of HepAl

« Open-Dr.Sai docs: https://docs-drsai.ihep.ac.cn/
« HepAl API service: https://note.ihep.ac.cn/s/cZptfF8r9
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https://docs-drsai.ihep.ac.cn/
https://note.ihep.ac.cn/s/cZptfF8r9

Hands-On

< > C 2% |docs-drsai.ihep.ac.cn Q W 3 | &

(1 Open Dr. Sai X#34 OpenDrSaifSBEN/ S EEEMRATTLIER | HepAl AIF&FF RIER 2—

NES
BREITEALE T1E SR >

3 ANMElF AR B2 ERE R rT B APHA BRI = AR S5 2

B 1hRIERE

ANEIE AR ELER B AR v 8
T APIARIRI = ARSS?

o WIS AINRELERE R FIBITAPIA R = ARSS? — . HepAlS R SRBAELE
B #‘EE&XHRS SN{el THE?
o —. HepAlp T\ EREEIR AU TIE?
=, WfosEilhiniEiRE
o . UMoSEImAEIREL?
1 IREF I8
o TIREIE
2 STREABRG
o 2 STREHRB

3 Workerisizf1APHEO
3 Workera iz F1API3E [

4 Q&A:

4 Q&A:

HepAIFE&1RE T bR EL (IF, Infinite Function) 11X, HETFUIMXADE T BN HNEPEBIEZS (HepAl-DDF) , 1ZHEZESC
M7 EMENNAE—SBESEEnETOE, PAKRE BNETEHE, B2HIE. SEEFRREoHRBZOFEATIE,

HepAlZ o\ SR E RS 2N {e] T1E?

= HaiChat RS ANERIER
[ R ] BIRHZEA AIEEEf CEFA

@ ke ® G HepAl-DDF Zfi/Httpisk pip install hepai
- -
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Hands-On

See scripts in: https://code.ihep.ac.cn/liaoypkirk/worker-handson

Git clone git@code.ihep.ac.cn:liaoypkirk/worker-handson.git
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https://code.ihep.ac.cn/liaoypkirk/worker-handson
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