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[3] SCHICK, Timo, et al. Toolformer: Language models can teach themselves to use tools. Advances in neural information processing systems, 2023, 36: 68539-68551.
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3. & A% (Task Execution)
=NLS—
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<12l 9.7> §{Z4GPT
I 2 N AK

oiZ 7ttt st AU = gt

[ Please generate an image where a girl is reading a book, and her pose is the same as the boy in the image J

example.jpg, then please describe the new image with your voice.

Request

p

Stage #1: Task Planning
) ] m_ ] [IS] e

task: pose-det. )1 task: image-class.

Stage #2: Model Selection

In-context task-model assignment:

© hustvl/yolos-tiny
facebook/detr-resnet-101

) TahaDouaji/detr-doc-table-detection

Y i -
! task: pose-to-image 1,[14,] ,,,,, \ AR e ' kssraodciratin e
| args: |1 task: object-det. \! task: text-to-speech | !
© text: areading glrl H args: | args: 8 !
’ lmase |! image: <resource-2> text: <resource-5> i

~ Stage #3: Task Execution Stage #4: Response Generation
{T1] pose-det. T4] object-det.
------------------ openpose facebook/detr-resnet
HuggingFace Endpoint 2] [Lmage.2] . oy [b°“:d":5 b"’"]‘

(Facebook/detr-resnet-101)

N lym/sd-ctl-pose nlpconnect/vit-gpt2
| Predictions/ [image-3] “a girl sittingon ..."
" HT3] image-class. T6) text-to- speech
google/vit facebook/fastspeech
[classes with prob] [audio-1]

{“agirisitting ona bed |
! reading a book 1

@

[Image-1] = example.jpg [Image-2] = <resource-1> 'lmape 3] = <resource-2> [Image-4] [Audio-1)

The image you gave me is of "boy The flrst thmg I d«d 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 ification 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
reading a book". Lastly, | ran the = model to convert the generated text into audio, located at [Audio-1].

O|E&
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< 7|(slot filling)
I QEOIM 2] 8ol st A HEE
& X (slot)ofl & Fx355t= A

Prompt

#1 Task Planning Stage - The Al assistant performs task parsing on user input, generating a list
of tasks with the following format: [{"task": task, "id", task_id, "dep": dependency_task_ids,
"args": {"text": text, "image": URL, "audio": URL, "video": URL}}]. The "dep" field
denotes the id of the previous task which generates a new resource upon which the current task
relies. The tag "<resource>-task_id" represents the generated text, image, audio, or video from
the dependency task with the corresponding task_id. The task must be selected from the following
options: {{ Available Task List }}. Please note that there exists a logical connections and order
between the tasks. In case the user input cannot be parsed, an empty JSON response should be
provided. Here are several cases for your reference: {{ Demonstrations }}. To assist with task
planning, the chat history is available as {{ Chat Logs }}, where you can trace the user-mentioned
resources and incorporate them into the task planning stage.

Demonstrations

Task Planning

[{"task": "object-detection", "id": 0, "dep": [-1], "args": {"im
age": "el.jpg" }}]

[{"task": "image-to-text", "id": 0, "dep":[-1], "args": {"im
age": "e2.jpg" }}, {"task":"image-cls", "id": 1, "dep": [-1],
"args": {"image": "e2.jpg" }}, {"task":"object-detection”, "id":
2, "dep": [-1], "args": {"image": "e2.jpg" }}, {"task": "vi-
sual-quesrion-answering”, "id": 3, "dep":[-1], "args": {"text":
"what’s the animal doing?", "image": "e2.jpg" }}]

Can you tell me how many
objects in el.jpg?

In e2.jpg, what’s the animal
and what’s it doing?

First generate a HED image

of €3.jpg, then based on the
HED image and a text “a
girl reading a book”, create
a new image as a response.

[{"task": "pose-detection", "id": 0, "dep": [-1], "args": {"im
age": "e3.jpg" }}, {"task": "pose-text-to-image”, "id": I, "dep":

[0], "args": {"text": "a girl reading a book", "image": "<re-
source>-0" }}]

<12 9.8>{ZGPT ZEZE MH AT ALEH
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Prompt

#2 Model Selection Stage - Given the user request and the call command, the Al assistant helps the
user to select a suitable model from a list of models to process the user request. The Al assistant
merely outputs the model id of the most appropriate model. The output must be in a strict JSON
format: {"id": "id", "reason": "your detail reason for the choice"}. We have a list of models for
you to choose from {{ Candidate Models }}. Please select one model from the list.
Candidate Models
{"model_id": model id #1, "metadata": meta-info #1, "description": description of model #1}
{"model_id": model id #2, "metadata": meta-info #2, "description": description of model #2}

Model Selection

<12 9.9> 5{ZGPT 2

MEHS Ol = ALSH4
|—-I = 'I"l ol—l- k” L Al’ > [41 {"model_id": model id # K, "metadata": meta-info # K, "description": description of model #K'}
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5 Prompt
E x F —' x 4 o E F AH A_' ::; #4 Response Generation Stage - With the input and the inference results, the Al assistant needs to
[ ) I — 4 — £ | describe the process and results. The previous stages can be formed as - User Input: {{ User Input
o _I o o ﬁ o o @] }}, Task Planning: {{ Tasks }}, Model Selection: {{ Model Assignment }}, Task Execution: {{
E Predictions }}. You must first answer the user’s request in a straightforward manner. Then describe
- - 8, | the task process and show your analysis and model inference results to the user in the first person.
P X—I EF 7 O A (=) H (=) F x I‘ O -I $ | If inference results contain a file path, must tell the user the complete file path. If there is nothing in
L 1 _I_ o L ﬁ . & | the results, please tell me you can’t make it.
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<d1Z 911> 8 [4]

Query: generate a video with the title "An astronaut is walking in space” and dub it.

Response: Sure. | have generated a video with the title 'An astronaut is walking in space’ and dubbed it.

The workflow | used is as follows: First, | used the text-to-video model
' to generate a video from the text. The inference result is the generated video ' b /videos/5696.mp4'.

Second, | used the text-to-speech model * ' to generate an audio

from the text. The inference result is the generated audio h /audios/3f9e flac ". Finally, | combined the
video and audio to generate the dubbed video. | hope this answers your question. Is there anything else | can
help you with?

Task Planning:
1: {"task": "text-to-video", "id": 0, "dep": [-1], "args": {"text": "An astronaut is walking in space” }}

2: {"task": "text-to-speech", "id": 1, "dep": [-1], "args": {"text": "An astronaut is walking in space" }}
Execution Results:
1. {"generated video

L
{
: Query: read the image example.jpg for me.

INVOICE NO :

18301/102/T0305
Response: Sure. | have read the image [ example.ipg for you. The inference result is 'INVOICE NO :
18301/102/T0305". The model used for this task is = , which is best suited for
the task of image-to-text as it is fine-tuned on the SROIE dataset which is specifically designed for this task.
Then | have converted the text to audio, the generated audio is h/audios/daSs.wav C(]»)

and the model used for this taskis = , which is a FastSpeech 2 text-to-
speech model which is suitable for the task of text-to-speech. Is there anything else | can help you with?

-

Task Planning:
1: {"task": "image-to-text”, "id": 0, "dep": [-1], "args": {"image": "example.jpg"}}
2: {"task": "text-to-speech”, "id": 1, "dep": [0], "args": {"text": "<resource-0>"}

Execution Results:
1. {"generated text": "INVOICE NO : 18301/102/T0305"}

]
)
: 2. {"generated audio": "/audios/da5s.wav"}
L
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[5] M. BRAN, Andres, et al. Augmenting large language models with chemistry tools. Nature machine intelligence, 2024.
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[6] FOSSI, Gabriele, et al. SwiftDossier: tailored automatic dossier for drug discovery with LLMs and agents. ol o _
arXiv preprint arXiv:2409.15817, 2024. <2] 9.14> AT E T Alof| o} 7|Edx{[6]
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[7] CUI, Jiaxi, et al. Chatlaw: A multi-agent collaborative legal assistant with knowledge graph enhanced
mixture-of-experts large language model. arXiv preprint arXiv:2306.16092, 2023.
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[8] HAMILTON, Sil. Blind judgement: Agent-based supreme court modelling with gpt. arXiv preprint arXiv:2301.05327, 2023.
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. Eé(}ﬂklol S PAle S

« Git LFS Mx| & &
« MacOS 7| IH 7| K| B 2[AF AFS

$ brew install git-1fs

« AF2 X} B 740 M Git LFS &A1}

$ git 1fs install

e LFS EI-/k-l2|.E| x.|7<|-/\ Ex.”

$ git clone https://github.com/example/repo.git

PT
&

CHQ Al 18T nt £

$ git 1fs track “*.bin”
$ git add .gitattributes
$ git commit -m “Track large .bin files with LFS”
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4 GPT
« 20| M| {LGPT ALE (3/5)
« S{AGPT A%| (1/2)

« MEA EX|

$ git clone https://github.com/microsoft/JARVIS

PS C:\Users\hpf> git clone https://github.com/microsoft/JARVIS
Cloning into 'JARVIS'...

remote: Enumerating objects: 760, done.

remote: Counting objects: 100% (361/361), done.

remote: Compressing objects: 100% (109/109), done.
remote: Total 760 (delta 262), reused 252 (delta 252), pack-reused 399 (from 1)

Receiving objects: 100% (760/760), 41.15 MiB | 10.75 MiB/s, done. E% _CID_E&!E _/I\_Al_lEl:l-I% E—II-OLI
Resolving deltas: 100% (U405/405), done. N Tt A
123 921> 0l0|AZ A LE 5{ZGPT SH = AE HAME S M50
< > AIZE 5
= J. Olo = AEIX-" x ék_/l\_ él-EH H_—I_Lg

s 2 MELA(EZE EOE Ol

$ cd JARVIS/hugginggpt/server
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o|ZGPT €&
» 2Z0| M2 SHEGPT ArE (4/5)
« 5{AGPT A%| (2/2)

« M2 conda & 4(e.qg., jarvis) M4 F mo|M ™ X|H

$ conda create -n jarvis python=3.8
- conda &3 & 43|
$ conda activate jarvis
« I 7|X| AKX
$ conda install pytorch torchvision torchaudio pytorch-cuda=11.7 -c pytorch -c nvidia
= | A =
« O|EY EHay 24 MR

$ pip install -r requirements.txt
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Dol phed M AR
 model_server.py: 2E& AMb{ A
- FEEZE(RZ EE S0|EEE), 22 BE, StEH 0 2T ALY
- awesome_chat.py; HIAE MM oE= M2 7|52 I8 A

$ python models_server.py --config configs/config.default.yaml
$ python awesome_chat.py --config configs/config.default.yaml

= . . 3 7 rmer n ST, Td e
IRV RESACE \UEETE\ NN GARVES\LlGH NDGPE\SRTVRT S pyEhOn{ SodLec Sarvaripy configs/config.default.yaal crossattention.masked_bias', der. transformer. h EEesattanEIor waed _bias', 'decoder.transformer.h.2.crossattenti
VI RO ST o LD Al e (R0 WIS MECraih oo fitis il Ol Ly on.masked_bias', 'decoder.transformer.h.3.crossattention.bias', 'decoder.transformer.h.e.attn.masked_bias', 'decoder
The torchaudio backend is Fil sox_ior is not supported on Windows. ) nsformer.h.7.crossattention.masked_bias', 'decoder.transforner.h.e.crossattention.nasked_bias', 'decod
Fetching 27 files: 27/27 [60:60<60:00, 1560.59it/s] -attn.masked_bias', 'decoder. transformer.h.8.attn.nasked bias', ‘'decoder. transformer.h.s.attn.bias', 'decoder. transforae
“text_config_dict® is provided which will be used to initialize ‘CLIPTextConfig". The value ‘text_config[*id2label"]" wi r.h.6.attn.masked_bias', 'decoder.transformer.h.5.attn.bias', 'decoder.transformer.h.8.attn.bias', 'decoder.transformer.
11 be overriden s 0.crossattention.masked_bias', 'decoder.transformer.h.11.attn.nasked_bias', 'decoder.transforner.h.11.attn.bias', 'de
‘text_config_dict® is provided which will be used to initialize ‘CLIPTextConfig. The value ‘text_config["id2label"]* wi e nsformer.h.6.crossattention.bias’, 'decoder.transformer.h.7.attn.bias', 'decoder.transformer.h.1.crossattention
LL be overriden 5 2 ‘decoder. transformer.h.5.crossattention.bias', 'decoder.transformer.h.16.attn.bias', 'd transformer.h.4.cr
WARNING:datasets.builder:Found cached dataset cmu-arcti ctors (C:/Us pf/.cache/huggingface/datasets/cnu-arctic-x ossattention.bias', 'decoder.transformer.h.5.attn.masked_bias', 'decoder.transformer.h.1.attn.bias', 'decoder.transforme
vectors/default/e.8.1/a62fealfoul5e210301ea00u2ffad2a3aadfudlcaa7f9a8d9512d631723e781F) r.h.8.crossattention.bias', 'decoder.transformer.h.9.crossattention.bias', 'decoder.transformer.h.6.crossattention.bias'
Some weights of DPTForDepthEstimation were not initialized from the model checkpoint at models/Intel/dpt-large and are n , 'decoder. transformer.h.1.attn.nasked_bias', 'decoder.transformer.h.2.crossattention.bias', 'd EEaTS FOrReT

initialized: ['neck.fusion_stage.layers.0.residual_layerl.convolution2.bias', 'neck.fusion_stage.layers.6.residual tn.bias', 'decoder.transformer.h.3.attn.bias', 'decoder.transformer.h.11.crossattention nasked_bias’, 'decoder

layerl.convolutionl.bias', 'neck.fusion_stage.layers.0.residual_layerl.convolutionl.weight', 'neck.fusion_stage.la 6 er.h.5.crossattention.masked_bias', 'decoder.transfor h.2.attn.masked_bias', 'decoder.transforner.h.6.crossattention.
.residual_layerl.convolutio eight'] masked_bias', 'decoder.transformer.h.3.attn.masked_bias', 'decoder.transformer.h.2.attn.bias', 'decoder.transformer.h.10
You should probably TRAIN this model on a down-stream task to be able to use it for predictions and inference .attn.masked_bias', 'decoder.transformer.h.d.attn.masked bias']
Could not find image processor class in the image processor config or the model config. Loading based on pattern matchin You should probably TRAIN this model on a down-stream task to be able to use it for predictions and inference
g with the model's feature extractor configuration Could not find image processor class in the image processor config or the model config. Loading based on pattern matchin
Could not find image processor class in the image processor config or the model config. Loading based on pattern matchin g with the model's feature extractor configuration
g with the model's feature extractor configuration. Could not find inaga processor class in the image processor config or the model config. Loading based on pattern matchin
Some weights of VisionEncoderDecoderModel were not xmualned from the model checkpoint at models/ydshieh/vit-gpt2-coco with the model's feature extractor configuration.
-en and are newly initialize ['decoder.transformer.h.7.crossattention.bias’', 'decoder.transformer.h.9.attn.bias', 'dec ‘text_confi ,dJcL is provided which will be used to initialize ‘CLIPTextConfig'. The value ‘text_config["id2label”]* wi
oder.transformer.h.4.crossattention.masked_bias', d(con(r transformer.h.9.crossattention.masked_bias', ‘'decoder.transfo 11 be overriden.
rmer.h.0.attn.bias', 'decoder.transformer.h.10.crossattention.bias', 'decoder.transformer.h.11.crossattention.bias', 'de [ ready ] 43.64593458175

<121922> 00| E2EAZE ${ZGPT Mx| &
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{ZLGPT &2

» YoM Q| 5{ZLGPT A (2/6)

.+ 2l QIE{H| 0|4 AR S 9I8t E X

- Hugging Face EZ&
» Hugging Face API, Cl|O|E{4! S2| 2[AA M Z {8t 712l 215 7|
- AEX AHYE AES D ZEH FE F ¢l

« OpenAl 7|
« OpenAl 2 & 2! APJ A‘II:IIA
« A% Algd 2l OpenAl Z3H

. OPenAI HE 7|5 MR
J_|_:LO.|| s.l'R

<121 9.23> ZUGPT 0|E1u1|o|/\
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o Z4GPT &2

HolHel 3{ZLGPT AHE (3/6)

» 51ZGPT QEH 0| =2 74

. 212 mjig(Q2d gjod)
—_ 1 =2\ 71 O 1
SIAE Q23 ¥XHE S5l A0

° ChatbOt —— =

+ AAE ANSHE 27 gels s
F 2lo|& s1ZGPTH ME

- [Send] HESZ AFEX

Given a collection of mage A /examples/apg, B fexamples/b.jp C: fexamples/c.jpg. please tell me haw many
zebras In these picture?

Please generate a canmry image based on Jjexamples/Lipg =how me a joke and an image of cat

what I5 in the oxamples/a.|pg based on the /examples/agpg, please generate 3 video and audio

based on pase of fexamples/d.jpg and content of fexamples/e.jpg. please show me 2 now image

<12 9.24> 5{ZGPT QIE{H 0| A X|Z O Al
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o Z4GPT &2

-

° X|O| x—lEl " XC>

« Chatbot &=1 MXIE AlS

. olo|x|Lt 7|E} HED|C|
. 222 midoME Al
- A|AEIO| 21 o|0|X|E

oMl 3HZLGPT AFHR (4/6)

5104 51ZGPTOIl Atedo] Elo| ™

= A o
O LAE FIIer = /US

= 0| %2 =0 0t & =0l 7
Melstn ZAHE HAE TR E MEEE EY

o« ZHA| B x| 20|, LLMO| =&¢eF 2E O] O|0|X|E AH

e Chatbot2 FE Z1E

<12l 925>

|I:I|-O§ ol___l- X'”o

SHZGPT &3 %F& 0fAl

O|E&

E{ A7t X| Al 00| E 2 Ot AE
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{ZLGPT &2

- glof el 5{ZGPT AFHE (5/6)

L2 AR (1/2)

1. ViT-GPT2-COCO-EN 7|Eto] o|O| K| ZHAq L
. 0|0|X| QRS HIF EMA LG} AFOi0] MAR GPT-28 7%
8t H|™-210{ 20|, COCO IHIOIEW'OE uk&l%s‘%
. oIE=| o|O|x|of CHEH o] MEH FHM S AMAFI0d A|ZHA BHIXE

EO Hil-=

|-E| E-IIAE A—I|:|=|0§ §I_%I-

ol

|
2. DETR-ResNet-101 7|gFo| ZHA]| EF K|
- ZHX|| B X[ & o|0|X| 2= ls MAE H|H 2E
« ResNet-1012 O|O|X| E& FE0| AIE
- EEHA T 7|gt of7|EHIX{E S35l O|0|X| L Z4xl| B x| & x| Lt
-« ETRHAZMHE AFSal O|O|X| LH M3 &HE EE*'%?:.*_EAH

7|E HEXT giolx &Es 247 EHXIE 715 o &
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s1ZGPTESE

- glof el 5{ZGPT AHE (6/6)

FE Ak (2/2)

3. VIiLT-B/32-Finetuned-VQA 7|Et2o| & szl%E.F
- VQA C|O|E{AIo 2 miQIE =l H|M-9Ho] ERHA T H 2
- B/32= O|O|X| Q12 EE 25l 32*32 =AMl 3 7|9 EHiI A€ 9|0

|0II

+ ZAZSLE VILT ol 7|=I%|E Al 85l Tx| 7|¢t 0lD|X| EALtolx{e)
EAZ0] 20[o|E Bof AIZLR/HAE o Halg
- O|0|x| 224 AEof 57| 2I5] Al HES HAE HEE A
4. LLMC| 2|& 4ot S8 2 SH Lol
- M 2ol €X|E E0tE #E S

<12 9.26> {ZUGPT SE of Al
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¢ A€ O|O|ME
« 5{HGPT £
« IS OlO|ME A|AH

e« SaaS, MaaS, DaaS, RaaS
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- ME CIE 0ol|0|MESt EF MEE 60 5tLEo| AAE
= 785t CHS 0l|0|TE A" SH
« O A| — O™ 7= T 0|(TravelPlanningSystem)
» WeatherAnalysisAgent: 2t 74 O|O|E{ 7|8t o] o{> X| Ef 0
T Mgtet X718 ol S
- HotelRecommenderAgent: Sentence Transformer & H|E 2
g Z5t0{ AIEA ME ol = 5 EHE FH

- ItinerayPlannerAgent: Qwen2.5-3B 7|gt E—jI!AE MM IOl

ool E5H 7ol 2t=3d o3l A=l al o

—_= O - X HE O

. SummaryA_?ent: Qwen2.5-3BE E&ll nZHE |8F o3l o oF
Ol
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C}S O O|ME A|AH

« 04l 7|=| =<2 0|(TravelPlanningSystem) (1/8)

« HIAEZ S CHO|0{a R
1. AtSA7L ol X|, M=, o 7|2
2. M OO|HET Y ESHT|0 7HE £
3. ZRIOO|METI MEEO| &eE 54 FH
4. L A= of0|HETS J{E
URHE oy 2E A -
Lo OO|HET} O|HY &S
2 H|E AL

T
(@)
fu
T

o

‘ v v E v F3
<12 9.27> o4 A& 0| AlARS| [wr] [we | [mw ]| m]}
23S Ctolo{ 13 & 5

resn Fral
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= 0|0|ME A|AHE

« 02l 7

=|

C O
— LT

« M 0|0|THE

class wWeatherAnalysisAgent:
def __init__(self):
self.model = RandomForestRegressor(n_estimators=100)

def train(self, historical_data: Dict):
X = np.array([[d['month'], d['latitude'],
historical_data]l])
y = np.array([d['weather_score'] for d in historical_data])
self.model.fit(X, y)

d['Tongitude']] for d in

def predict_best_time(self, location: Dict) -> Dict:
predictions = []
for month in range(l, 13):
prediction = self.model.predict([[
month,
location['latitude'],
location['Tlongitude']

11).1temQO

predictions.append({'month': month, 'score': float(prediction)})
return {
'best_months': sorted(predictions, key=lambda x: x['score'],
reverse=True) [:3],
'"Tocation': location
}

< 0|(TravelPlanningSystem) (2/8)
(WeatherAnalysisAgent)

L T4 M CIOIEE BAs) 51 R4 R0 MEs g
. 2 ZPAE 3|7 EAMTIE M oll

ol
A BHE

train() HIME

- UEH ZOAE DS Y QT
AL E glzidtot x| o|F %
(weather_score)2 &t& e

predlct best_time() HIME )

.« QT, AT O Ql2ddio} 2l8 of F
M HA £ HeTl 22 A9
3702l & E gtet
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C}S O O|ME A|AH

| =2 0|(TravelPlanningSystem) (3/8)
A

(HotelReoommenderAgent)
HI ALK MSE QAZE J|HoE S8 N
st25l0d SEI MUET AFR K} @l242 H|m st

I:I
1. class HotelRecommenderAgent: Inlt £7|_§|'
g. a ;::TZE(EZ::'?:SentenceTr'ansfor'mer'('aTI—M'in'iLM—L6—v2') Al_x;l §II-§ NLP EE” EE =
o e e . [ « self.hotels_dboiM & HE =3
De self.hotels_embeddings = None * Self.hotels_embedC“ngSO'” EEéI AE-“:JSI
oll cCHsF 2dH|=! HIE{ K{&F
6. def add_hotels(self, hotels: List[Dict]): -” HL = -” o -I -IO
7. self.hotels_db = hotels
4 B o o tpeions) add_hotels() HIAS
. . - = . . -_ = ~ r—
S MEH = d|o|E{m|olA FTI £,
10. def find_hotels(self, preferences: str, top_k: int = 5) -> List[Dict]: |O=“:| IL_<5I 7 |ﬁ|'
11. pref_embedding = self.encoder.encode([preferences])
12. similarities = np.dot(self.hotels_embeddings,
pr'ef_embedd'ir]g.'!').ﬂatte.zng) o ﬁnd_hotelsg) I:HIA'IE _
1‘3; :Zzal:d'll:ces = similarities.argsort() [-top_k:1[::-1] o _Ql |:||§x_| _E_All:_llz_% %5!'.! A-I;%HXI.
. = st=l= SEl 7ZdA
15. {**self.hotels_db[i], 'similarity_score': tli_Lo'II T% 0|'|_ _?: = /|
|, floatGsimtlariviesti) . ST HEo M E S g ¢
. or i in top_indices = =
17 ; E Aol CHall I AR R AL 7| At
« AT ME =2 5= 532 MEH
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CI= 0|0|ME A|AE

S
=2 0|(TravelPlanningSystem) (4/8)

SERE
- 2™ A&l 0o 0| M E(ltineraryPlannerAgent) (1/2)
- M HEES J|HOE of#l UHE XIS MY

« Qwen2.5-3B 7|8k X}Qd04{ A REHIZ SFE o U™

INPS,
-1 O

coONOoOVIA WNR

HRREHRRERHEREBO
©NoOUN WNR O-

19.
20.
21.
22.
23.
24.
25.

class ItineraryPlannerAgent:
def _init__(self):

print("qQwen2.5-38 ¥ EY F...")

quantization_config = BitsAndBytesConfig(
load_in_4bit=True,
bnb_4bit_compute_dtype=torch.floatl6,
bnb_4bit_use_double_quant=True,
bnb_4bit_quant_type="nf4"

)

model_name = "Qwen/Qwen2.5-3B-Instruct"

self.tokenizer = AutoTokenizer.from_pretrained(model_name)

self.model = AutoModelForcCausalLM. from_pretrained(
model_name,
quantization_config=quantization_config,
device_map="auto",
trust_remote_code=True

)

print("2 2 ZQ A=F1")

def create_itinerary(self, destination_info: Dict, weather_info: Dict,
hotel_info: Dict, duration: int) -> Dict:
prompt = self._create_prompt(destination_info, weather_info, hotel_info, duration)
messages = [
{"role": "system", "content": "OC{3
{"role": "user", "content": prompt}

o 2
2¥2

gsiFEMR. ",

create_itinerary() HIAHE

. 043 R 2= HFO} QIA] AA]
« destination_info(S*X| 0|5,

ZHE X HE),
weather_info('gM| 2! z[~
22 AlZ1), hotel_info(= gt
HME), duration (04 7[ZH
I 2HO|E 2 =R

fjo
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C}S O O|ME A|AH

013 =l

o O|X
='O

H =l ofo

=2 0|(TravelPlanningSystem) (5/8)
M E (ltineraryPlannerAgent) (2/2)

26.
27/
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.

text = self.tokenizer.apply_chat_template(

)

messages,
tokenize=False,

add_generation_prompt=True

model_inputs = self.tokenizer([text], return_tensors="pt").to(self.model.device)
generated_ids = self.model.generate(

)

**model_inputs,
max_new_tokens=800,
temperature=0.7,
top_p=0.9,
do_sample=True

generated_ids = [
output_ids[lenCinput_ids):] for input_ids, output_ids in
zip(model_inputs.input_ids, generated_ids)

]

response = self.tokenizer.batch_decode(generated_ids, skip_special_tokens=True)[0]
return {

}

'itinerary': response,
'duration': duration,
'destination': destination_info['name']

def _create_prompt(self, destination_info: Dict, weather_info: Dict,
hotel_info: Dict, duration: int) -> str:

return f"""CI& FEE HIRE2E {duration}?te] YHES ZHEoliFML:
FXMX|: {destination_info['name']}
%|® "2 A|7]: {weather_info['best_months'][0]["month']}&

st

: {hotel_info[0]['name']1}
FQ THX|: {', '.join(destination_info['attractions'])}.

create_prom

|
e
2
=
X
In

. 2da sfdo=
= St A
SEMNE8E £ UTE
TASIEI ZEZE H4Y

nye Kim, Protocol Engineering Lab. 60



C}S O O|ME A|AH

. Q9 of

M E (SummaryAgent) (1/2)

» 04l 7|=| =<2 0|(TravelPlanningSystem) (6/8)
0
A

- Y HE 2 Mg HIS AN 2 1 F5F ol &d

1y

coONOoOOUVIA WNR

HRREHRRBERERBROQO
NoOOUN WNR O-

19.
20.
21.
22.

23.
24.
25.
26.
27.

class summaryAgent:
def _init__(self):

print("qQwen2.5-38 2& =T ZF... (SummaryAgent)™)

quantization_config = BitsAndBytesConfig(
load_in_4bit=True,
bnb_4bit_compute_dtype=torch.floatl6,
bnb_4bit_use_double_quant=True,
bnb_4bit_quant_type="nf4"

)

model_name = "Qwen/Qwen2.5-3B-Instruct"

self.tokenizer = AutoTokenizer.from_pretrained(model_name)

self.model = AutoModelForcCausalLM. from_pretrained(
model_name,
quantization_config=quantization_config,
device_map="auto",
trust_remote_code=True

)

print("2 2 ZC A=Z1")

def calculate_total_price(self, hotel_info: Dict, duration: int) -> float:

hotel_cost = hotel_info[0]['price'] * duration
daily_expenses = 100
return hotel_cost + daily_expenses * duration

def create_email(self, trip_data: Dict, client_name: str) -> Dict:
total_price = self.calculate_total_price(
trip_data['recommended_hotels'],
trip_data['itinerary']['duration']

-1 X

calculate_total_price() HIAHE

- 2IF T E E&504 04 A
H[& 7|

- SEI HH|9F Y FIHHIE(E'S,
MAL S §)2 28
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CI= 0f|0|ME A|AE

043 AH|=] =< 0|(TravelPlanningSystem) (7/8)

®
ok 04 0| S Agent) (2/2

» 2 9F 00| E(SummaryAgent) (2/2)

28. prompt = f'""0{3l A& HEE HiHo= TZHojA| H'Y o|HYS EISFML:

29. 1™H: {client_name}, SEX|: {trip_data['itinerary']['destination’]}, 7|%}:
{trip_data['itinerary']['duration’]}¥, %X 22 A|7|:
{trip_data[ 'weather_analysis']['best_months'][0]['month’]1}&, FH =H.
{trip_data['recommended_hotels'][0]["name’]}, O|& = H|E: ${total_price}, O UH:
{trip_data['itinerary']['itinerary']}."""

30. messages = [

31. {"role": "system", "content": "W1ZHO|A EY¥ O|HLZ EEiFML."},

32. {"role": "user", "content": prompt}

33. ]

34. text = self.tokenizer.apply_chat_template(

35. messages,

36. tokenize=False,

37. add_generation_prompt=True

38. )

39. model_inputs = self.tokenizer([text], return_tensors="pt").to(self.model.device)

40. generated_ids = self.model.generate(

4]1. **model_inputs,

42. max_new_tokens=1000,

43, temperature=0.7,

44. top_p=0.9,

45. do_sample=True

46. )

47. generated_ids = [

48. output_ids[len(Cinput_ids):] for input_ids, output_ids in
zip(model_inputs.input_ids, generated_ids)

49. ]

50. response = self.tokenizer.batch_decode(generated_ids,
skip_special_tokens=True) [0]

51. return {

52. 'email_content': response,

53. 'total_price': total_price

54. }
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« 042 A= T 0|(TravelPlanningSystem) (8/8)

« 4702] o]0

[HE

7|6ho] o & AlAH

1. class TravelPlanningSystem:
2. def _init__(self):
e self.weather_agent = weatherAnalysisAgent() . . - =
4. self.hotel_agent = HotelRecommenderAgent() |n|t( ZIS?I_EI'
5. self.itinerary_agent = ItineraryPlannerAgent() ° A é%‘ll _7E7| AE-IxC-)I Al&ll'
6. self.summary_agent = SummaryAgent()
7. def setup(self, weather_data, hotel_data): Setup
8. self.weather_agent.train(weather_data) . J_ll' 7 L—__” 0 | E_lg_bll_ E_I O:I SH 3'_ 7 | o
9. self.hotel_agent.add _hotels(hotel_data) = StA =L o Z Ié
Al7|E et&5t0, O|O|EHIO|AE
10. def plan_trip(self, destination, preferences, duration, client_name): %6H E% xc;l_l?'_ IO=! H-” |-_<—3|
11. weather = self.weather_agent.predict_best_time(destination)
12. hotels = self.hotel_agent.find_hotels(preferences) .
13. itinerary = self.itinerary_agent.create_itinerary(destination, plan tl' p()
weather, hotels, duration) o .|T <H sElxe S 2 =X47
14. summary = self.summary_agent.create_email({ ALY I O:I o _7:”__' = T, H | o T OJ—l'
. weather_analysis': weather, == B Ol 441 = oo
16. ' recommended_hotels': hotels,
17. "itinerary': itinerary
18. }, client_name)
19. return summary
O|EFE{ AT Al 0 0|ME 2t ntAH Jihye Kim, Protocol Engineering Lab. 63
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« 0[|2[2]| 042] CI'S Of|O|HE Al
« Al 7|8t O|F O{A|AEE

- XEH FH, HY U™ x[™M5H AHE 2™ oS
e Al &£ T O{A|AEE

« AF2X M5t F0H 0|24 7|dlo| A= FH
« X2 T AFE CHS Of0|ME A

- A2 EM HAX AKX & 5§ %™
« Al &X} 0{EH} O|X

« EXF MEF MA|, 2lAa3 7|, AHZ| B X
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e« SaaS, MaaS, DaaS, RaaS
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SaaS, MaaS, DaaS, RaaS
« MH|AE A Z E9|0{(SaaS) (1/6)

MZA7F 22IRE0 54
A} eroﬂﬂl NZ235t= AMH]|
A

et AZESJ0E QAUELIE S

=

|>om
I

A Het XL ol E 2|70l E Sl QB 2504 ALE

A Hi-
« 7|E0= AERTL AL 7[7(0f HRI5Ho] 2HMM ALSE
D= y|Hto| @A HAlo 2 A=

’ 7|O-I ZF 742l o EE|FH| 0| HoMH == A|-95|'— ool 22

- 5tLFC| o Z2|7|0|M B EE 0t 10| S F 5t HE]
HIHAE AZEQ[o] o F|EHIRX{E 7|H+O§ ?:.
e ElHE (tenant): AZE 0 AFA EEE =X LI AAZAF O &
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aaS, MaaS, DaaS, RaaS

« MH|A™Y A X E9||0{(SaaS) (2/6)

« MH|AY E8H & (PaaS)
- 9|
. M XBUR| el £20f et ofZ 2|7 0| Mol TR Ft M QlmEte}
AZEQ o #H2 220 M MBsHE AMH|A 2L
s E K
-1 O
- OfZE|F01M i U AR BHES PR J|HOE NE
« MBRHE KME WL RHA MBEE M8 olzelE S st=Hoqet
AZEQo{ RFE SARE
AHR| Q1 Blof M BT AR 22 Z2IPE MHIA KIBSAH QZIEE 0{RE
aAYE + QU8
. JHErR}7F Q= Bl BHE| 2 E 210| ofZEEIF 0l THY EE s
. MM Al OHZE|FA0|MO] ALY B7t Al HIB BVt 7ts
. 7HE A2 EHeslsl (D O ZE[AO|ME BIEA| ZEHED} #Z9)
QT ALENOf 2F3 =5l o} &
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SaaS, MaaS, DaaS, RaaS

e MH|A™E A I E0{(SaaS) (3/6)

« MH|AZE 2lZEt(laaS)

2R QImal AHIS QIEH0IAM ULhsts SRS MHlA 2

PaaS A2 Eetst7| Qs S&E o

+ ST ML BEl2 TRE AH(e.g, M, HESID, AE2)
X 8)2 ¢ 0H 7Hs

« AtEXt= QlzElof CHsH . B2 Ao HE 7+

- Ma3Al= =2 st=EH 0 Zelo &S

 e.g., Google Compute Engine, DigitalOcean, Amazon Elastic &
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SaaS, MaaS, DaaS, RaaS

« MH|AY A X E9||0{(SaaS) (4/6)

e Paas, laaSete| H|m

» PaaS2 laaS< SaaSe| HEHE ZEO|Xt, 7|40 of = 2|7
O|lME 2Yote Ol e X2 dEfACID 2 = US
« St AB2E A5 ArSXte| #E| H2(e XMo{#HOo| &7t

irtualiza
¢ provi
Storag Storage Storage manage
1
SaaS PaaS IaaS

<113 9.28> C}Fst miz{Ct e -l w2
[12] GAN, Wensheng; WAN, Shicheng; PHILIP, S. Yu. Model-as-a-service (MaaS): A survey. In: 2023 |IEEE International Conference on Big Data (BigData). IEEE, 2023.
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SaaS, MaaS, DaaS, RaaS

- MH[A ™ A X EQ0{(SaaS) (5/6)

o AFXA
o =

. . &7|HER0] W AZE o] Tof HIS M
S=ES - TE EE ALY 7o R4 HIS X2
— . %7} SEQ 0] 25 9l0| 242 MHIA =5
Rl . AZEQ0| AHTE T 4 B7tof LA ST 4+ UTS M
x4 Ad -+ U ALS St Az T4 A fls 2
« CHYE ClHo|A0AM & HEfR X 7|’ 2 ALS 7hs
) _ . oh|o|E. HOF k| SXIETE N=2 olzt at
SRR EER | S e e
- HEETR, API I E St e e 2 s E35 XA
2 b = . TE UHE AZTES S HE AT 3
. « Of] ALSXHE ZH Clo|EQ ZEol 8 MR SR
Hloleiet 2 27 e e BT oie 5= oo
- Al MH|AS| A2 1S Ql=ZetE A ERoHX| plot: &8 7ts
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SaaS, MaaS, DaaS, RaaS

« MH[A ™ A X EQ0{(SaaS) (6/6)

C} R4
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QIE{L ¢4 o|&E Y o OFHAQ| QIE{L Q4 Z20]| CHEF =2 o|l&EM

o NZ HY LHo|MEt 758 Mgl st &St
o Al 2E! Ol MH|A T Ao EHaP AHERF Mo A EF

o MNI3A}F M| ol ([HE H|O|E| E¢F Al 7RI E HS &
« GDPR S O|O|EH X% x| &t& 1—+7q| =A HCt

« EX MH|A NMZ2UA 0 CHEr HEH & 7ts A

ClolE{ EoHIHRIHEE S X
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HH &S . ZeH Hi O|M Al =2 H|21} S FHA dhAd
- HE[E|HE 2tE30M At SRE ¢let 85 Xst 7ts
45 25 . M RO 2 MIZ A RAI2 0] IR AHIA BE 9
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- MH|IASE 2 2(MaaS) (2/6)
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[ Application layer ] [ Application layer ]
J

[ Model layer

[ OS layer ]

[ Framework layer ]

[ Chips layer ] [ Chips layer

<13 9.29>

(a) Traditional application (b) New application 7 | 2 A EH H | JTIL['I 2]
development technology stack development technology stack = — 7
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- MH|ASE 2 E(MaaS) (6/6)
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large language model

large vision model

large multimodal model
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: ‘ music video — |
‘ i [ generation } = o
| ‘ review suggestion |
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basic large model l i |
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academic ‘ AAAAAA
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