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LEE N Sl
¥ - & Al Agent 3 #

A 1 7 E (Artificial Intelligence, Al) A2 - #F - g £ S 5L
R endgr - > TR LI LD ¥ B EAER 2 Y P ¥ hETR
WEA I FRLEY R GIIF R AR GRS AT DR
s Rk R W F Rk S T R A A i
N Y 1]
Mi“ DR RE Y EPEEARE A IFE R LR b

B S IE HER F 8 RELE S B > MAEA Y ER S ¥ (Deep Learning) -

;

EFAATFERSD P ARG RERE SR LT 2T MR

A 2010 & 2 %k > “:E%—F‘f AP M H e ~ R EN I T UL
2 GPUE i g FRD A SR Az e mb e g4
] Tk

B BE Y 2 2 (LeCunetal.,2015) > 3 A1z

ww,s TE R
TR R RS

¥ (Krizhevskyetal., 2012 ) ~ i% 18 # %4 5 % B (Recurrent Neural Networks,

X ﬁ # & i (Convolutional Neural Networks, CNN )

RNN) & £ 528 38 (Long Short-Term Memory, LSTM ) #-7] 4% = 22 § 3¢k
e 4 (Gravesetal.,2013) > 12 % 4 Transformer 7¥ 4§ & A #H+ 353 5 #3

e P

( Large Language Models, LLM ) % F ¢ L p 2R:F 5 cnd@ iz g 4 & 5 4

e P

( Vaswani et al., 2017 )

hipl HEE Bl A# o A AFE KRS e { £ p A BB
o plie A 1FE R (Al Agent) )’J'*u{f" A2 - o Al Agent
F-Bp L s 07 URITBRERE - RNAKI T AP R
. (Russell & Norvig, 2020 ) - v e Fpce 32 T 4 # 1% | (proactivity ) »
NiE s E e (goal—oriented behavior) ™ % ¥ % &+ | (composability )

( Wooldridge, 2009 ) - & Al Agent 12E FHE Y 0 LLM 303 5 32 3032 oh
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SO AHTE L PP T IR R R AR 2T E AR
A SRR BEOr R f‘%ﬁiﬂ 41 (Brown etal., 2020 ) -

LIM & 8 - B RREY 5 A# Sd R A3 2
AR HA B d g AE SR P 4a i 4 (Vaswanietal,,2017)>
1 A S LI & SR wl e ﬁi,{g&»]z@] BA A2 3@?]51 s 3k 2]

AR TR E L AR E A P R 4 o a2 T o ATAgent JE Hid E

B

FEF I AL mE L iAgémines  BE #i (memory)~ 1

2% (tools )~Ja 12 gs %%'J(reasoning and planning )2 2 p 3 {4+ (autonomy )

EFEIRE- T 1 ERLECEER S-SR S AT ST LRI e U

BRI (Yao et al., 2022 ; Mialon et al., 2023 ) » 12 F JLAf feenp & o
P w RH - B o

E Task You are QA system. Solve a question
: description: answering task with interleaving ...

Extracted 1. Break down complex queries into
insights: simpler, ...
2. Consider that the answer might be in
the observations already made...

LS -
Retrieved Question: Which documentary ... ?
@ in-context
examples: Thought 1: | need to search ...

Action N:  Finish[The Saimaa ..|
Obervation N:  Answer is CORRECT

Trajectory: Thought 1: | need to search ...
Action 1: (Search['The Clash ..]
Observation 1: “The Clash of Triton",

Thought 2: The paragraph does ...

Action H: | Finish['To SquarePants ..]
Obervation H:  Answer is CORRECT @

B 2.1.1 Al Agent X 733 % 77 #
( %R : Zhaoetal.,2024) Al 32 A 424p +F T2 4 > 4 & £ @ chw ¥
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ATAgent eI F A 1 I E 4id 2 2 fE3dEw p AL (7o hE * @ %o

BWEEF TR R e 1 B RERLIE N4 o R H ik
BB Y g RT3 deid &;im%ﬂrowﬁmﬂsﬁn #4pE 7 LLM &h

B* Bao 4 LA ke f#g\ BREInaTEr oA a4 AT E A E =0 KA
- & #E#MBm4 > (Retrieval-Augmented Generation, RAG)
% % # 52 2 = (Retrieval Augmented Generation * RAG) & - f8.% & #

R LLM f0iR & 28 > B8 TR AR MR T S 3 5 3l e
BREAHBE A SN Fehg e gt (Lewisetal, 2020 ) (4B 2.2.1 )

Input Indexing

" fam) . =

Documents
Chunks|Vectors
embeddings

Retrieval

[ Relevant Documents ]

ation regarding ssal 4 s LLM Generation o i 777777777777 ;

! F)uesnon. i Chunk 1:

i Please answer the above questions '
i based on the following information : | | Chunk 2:
' ' .

5 i . ‘ 3 b s I Chunk 3:
R —— T T i Combine Context ! _
and Prompts '

B 2.2.1 RAG # % 8% 2 & 5qe
( %k : Gaoetal., 2023)

B LLM BEE # 5 % FF = MR 4 & 5 4 > 2 B o ok s

PR T BEE TR N K o RAG i 3400 " e 2 > AT T
APTRF AL AT L endeak o HIF FRARM F ¢ 7 R PP & (Retrieval ) fr2

& ¢ B (Generation ) B3 A o5 LB EF R e BIOF H5 SUINE
A (doe RFARE 2 45) ¢ 85 e M 7 0 R TRE L T e
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¥

#04 g ~ #o2] (Guu et al., 2020 ;5 Izacard & Grave, 2021) © ief6 = 2 7 3
v ¥ Rarld s i (hallucination) #gf 2 85 > & i RHCR & A
BRRAHE L TS ATE A R

A LLM k%e? »RAG A I Faomst vend d > FRF 302 28 %
AR E A A Y 2 AP EHF (AoB 222) A S L H iR

% (one-shot retrieval ) » ¥ & & T praras i & (Izacard & Grave, 2021 ) © #p
Fz T A EHARKE RN 4 g Al Agent ? "f#“ » RAG #78j@ e ¢}
{ 5% ~oAlAgentid ¥ 3 & 2 S 4Fsechiziz ¢ 2T AEF ~ T3]
1 EERAES BRI FE o At iERY 0 RAG 3 WE T L ArEia Ak
o {5 Al Agent {7 5 erf 3 i 2 24232 2 5 (Yao et al., 2022 ; Mialon
etal.,2023 ) &t F 4L 5 # {7 & (data-informed actions ) si7#-5% » @ Al Agent

ARBE TIFRBFARDAEAR A LR RAEGR
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-[Knuwledga anatunl’ng)- ------------------------------ -

You are a teacher agent that passes on experience to
student agents. You came up with the following rules
to help you achieve the task of {Source Task}
effectively. The number at the end are the importance
you gave to each of the rules.

RULES:
[Extracted insights from Source Task]

Now a student agent is trying to solve a similar {Target
Task}.

Some examples of this new task are:
[Fixed fewshot examples of Target Task]

Give & concise and easy to follow instructional
paragraph based on the RULES for the student agent
to solve {Target Task}. Do not state where each
sentence is using whichever rule, and make sure the
paragraph is VERY CONCISE and EASY TO FOLLOW!

s ESEEESESESSSSSSSSSSSSSSSESSSSSSSSSSSSSSSSSSSS=SS.
»

------ ---'------'-------------------{ Fewshot Evaluation )-‘

-

The following paragraph is insights a teacher agent
provided to you. It is MANDATORY for you to follow
these insights as CLOSELY as possible as they will
help you perform the {Target Task} tasks efficiently:

[Finetuned insights]

[Target Task desciption + fewshot]

{Target Task} i

Bl 222 RAG # 7 # » » e %R 7] B R4 5t
( %k : Zhao et al., 2024 )

ot > RAG g * A LLM [k 5v¥2 ATl Agent [k 3ud > B2 4R ‘FK
N rEF T4 R piEER® 3V iRRE &%iﬁ“‘ﬁ

WA E S BT RS LA K RN TSRS S
25 % IR 7 o BB AT A B] TSR (T8, R 0 & ¥ RAG

{ %5 AlAgent & 59 3 7 & ik M4 & % -
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BARHERE RS PR Al R k5

=8 Al Wik 2

Al R32 % 2o gl ik = ¥k * 2022 & % # ¢ Stable Diffusion » &_
— 1 22U BB ETHCT) (Laten Diffusion Model) 7 A A vZ A2 £ Y B % 4 =
A > SD#FFTHR e * s s FURAEZ SHEAAT A aF LY P B
Ay et o FAEERE & AR A & o 444 SDXL (SDXL Turbo) »
Stable Diffusion 3.x - Flux (Black Forest Labs, 2024-2025) % & LR ~ &
I B AR Y A e

® Stable Diffusion XL (SDXL) #2 SDXL Turbo:

1. SDXL »+ 2023 & 6 * & 41> 2> 600,000 # 256x256 %2 200,000 +# 512
X512 Bl # FAE IR 0 L 42 1024x1024 # 3 2048 BikE <~ ) BT 2
&0 4 AN TRAREA 5 base ¥7 refiner B FREC 0 & %frﬂ’ e = 7 2 2 LoRA

27 ControlNet o

2. SDXL Turbo ** 2023 & 11 * & » % & Latent Consistency Models
(LCM ) ¥ Adversarial Diffusion Distillation $ it » #-4 = 4 #icj€_30-40
HE I 149 FREEL L o

® Stable Diffusion 3.x % 7:

1. Stable Diffusion 3.5 ¢ Stability AI »* 2024 &4 > > 5 T8 03] 2%
4{#’ r2 Transformer P~ i & UNete » ¢ 7 = B35 » : Large (8B
%-%c ) ~ Large Turbo 2 Medium (2.5B %#c 2024 # 10 * R )

2. Large Turbo # * $F3ul #5477 4 $# 7 ( Adversarial Diffusion Distillation,
ADD)> #-2 At "2 4% A2 2R tde FEHR
Large s A9z 2 Tk » 2 F 2 B &G LR 3 Lo

3. 35W%Andps 54@3‘ Fig>t Flux.l dev 2 5 8 3x %<4~ > it 4 3 g &2
fwah b ek F30 Flux.1 dev -
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® Flux (Black Forest Labs ) :
1. Flux ¢ Black Forest Labs B % » &_2024 & f& 1) eh— 2058 ~ g i =
B3] o facASA% § #IR 3 Stable Diffusion #73] » 2 a2 g & F F
£7 Midjourney #. % o
2. Flux #£73) %%& 2 5 12B > & * e i 24 ’I‘#’}»J}”‘ depth map ~
sketch~normal E34] - HARE RKRF -2 2B Y as 25 22
& o ¥ ER K L ComfyUl ~ Blender » B *c LoRA "3 p 37474 B o
3. Flux.l dev =& f 48 2 & 4 = 5% + iRt Stable Diffusion 3.5 Large »
AHbmE e R0 AR F 0 RREIUI LFF R RBEK -
zm zJ- LU ﬁi
F 2.3.1 AT B g 58
Al | #w % 1 [ES i 4 o i [
LR | PR 5 A @R B3 5B B
SDXL |[2023 | % FrE3Hic 1024x1024 | % 30-50 # | -3 4 | TpEkt | B R/
& (base + (Turbo512x | (Turbo 1-4 | & ~ 3 | B2 A2
SDXLT refiner ) 512) ) B | A s | R
urbo eI ST
SD3.x |2024 | i * AESI2x | 94504 | FR | 2RFL | LY
Transformer | 512 % { 3 o | SmEshER | B Y
?ﬁ?‘ SRR Wi~ [ A | (t
L;t.« A 3}'3"; N ’I *’;ﬁ"‘ljﬁé: »
Iz 8 4 [ <100
3 g3
£)
Flux 2024 | Bl ity | SRR L | ¢ & Al | AR Ee | LE
(depth 1= BB~ | TnAE s | F
normal ~ FE | Eh R |
sketch) ~ % B3 g4 &
B3 Rl H
2 LoRA 3
B

(FHEm : #5 § F52)
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%02.3.2 WACKAER R (MERAFRITER)

Wit ERFR ZRHED Ve

SDXL Turbo +

e Y ST R R RGN F L prompt — TERETHEFFLAL S
SD3.x

ViR Il N - O SDXL + Flux ControlNet / Sketch #i£2 — Rl fji !

BEFREARE Flux NERwE B EIRAAL G EETRE
SD3x %

B L A P F o G EFEE 2SI
SDXL

(FH kR : A2 1)

PR A AR R A e e > PR E R RER

fFa s R IR P e g R

1. 24 E 3 FF £ (LOD 0-100) i (& @ fig 4R 1 K3 & W

bEERAY ARG R e 0 CRAE AN R B R
& o BEART o S @f?}ﬂ BA AT & Bp 1T - Al B2

= BT K-t i AR 4 A1 T HcA 4 o
2. %5 EFFE(LOD 100-150) i & 0 5 = &b il L 4%
PHETAEEM M RRER EF S R Al it 4 S
AT AE THFNRTHFEER -
3. B ST E R EF T R e
FREFHEFL -SRBF - PBLIRFR IS 45 @ Pyl T2
2o B PIRfRARER A - o Al 4 S hiEARE -~ R RIT TR TARLE M ez

()
|

~ | °
4o P RERAFOPERY G RGBS

Sﬁéﬁ%%#ﬁﬁfﬁﬁﬁ\ﬁﬁﬁ\ﬂﬁéjﬁzﬁ@Joié&
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EE IS S L

e BREETRAE A RF o AL Bl G2 S BT TS TR

frid F
SEH ATBAIR > B F B T BHCA A0 E AR R B g gL ?
i# R L — SDXL Turbo ($£4 P-:# 2 4)
ZAHE - SD3Ix (T K4 i)
AEER - Flux GEB/BR 2 R EZ T L8
* AT — SDXL 47 (X B * 35)

BAFRARSE K 30 @ 2K ‘)I*iiﬁtr HE R L AR Bos
hH - R LR @ TR e S s TRE RO LRk S

44
o
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$ i & 31 £ (Parametric Design Tools )

St K 3+ (Parametric Design) 1 £ 2z 4% & > At T R &2
TBIEY G PR BAELEOSPHE T EE S —RE— R P50
BRFALFT o T ALY B %S M gREAE o P — 3 ERE > LB
R AEd T 2% % | (Result-oriented ) ##w 42 E » | (Process-
oriented ) e SN 0 % 2 ?—T TPt o M e pit R R RS
P g

g4 A5 eR e %8 FE R TRCCLEL T

Al et B B R B0 GFERK TS N ER o LT R 2 SR

K 2O RE AT ARVEOER N EF S R SR RE S R

= ~ BIM 1 & (Building Information Modeling Tools )

i 3 F W3] (Building Information Model ) 1 TL AR AR
P2 FORLE S B ITT 5> e 2 s (Object-based Modeling ) #h jUaE

B Moz AR RiEHEar 2R 1P e T &

PR T AT S BAB R TR R T LM o A I Sl R

WAz mﬁ;ﬁnézﬁi‘ BB R % EBIM 2

FEELEACBH BT ELEABOT A TRNRF L2 BER K
+=

TR G- REAT R R T T 23 A Dl AT R

23
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BIM 3 » B iEHEF ~ 1 fRFFE 251 ?IE"—_JF]‘ ES A ?%‘%ﬁ:ﬂ‘ i
W% (T 5 (4o Revit ~ Navisworks ~ Tekla % ) > T pFi& 1% =% ( Clash
Detection ) ~ fz & = » (Quantity Take-off ) #? ¥ 5:& & (4D Simulation ) » ¥

PN

i g EHMA Y B L& MG RA R EE ﬁﬁﬂrw

v Bt ke BIM 1 B2 gL

(Integration between Parametric Design and BIM )

-~

BEL K b SR AT B AT AR (BIM) &7 Tl
B R BARF T AL A m o R E E 2 AR K
A # b o % 4 Rhino.Inside.Revit ~ Speckle ~ Dynamo # IFC % ”7]%#&
Pk Sl it A2 A2 B A B TR T EREE L BIM F a0
o A (Aodgtl B R R T ) RSB RF S R T
ARIEC L R N S
PR E T Wt BARIFNAREY 2 RRFEZF T R
( Information Fragmentation ) F* 4% > { & S8t i 7 F aw & &
(Level of Development, LOD ) 2_ [ #* & 2% & o |4 > % LOD 100-150 Fg
B FEUECAIT R T E B2 kit 0 2 LOD200-300 PR B A OE
B AR SRR BIM A 2 o o o 3k3E A % T 4 LOD 400~
500 FAECRR S5 1 B /i > s KFEA R - AT s I it P2 1
¥ I g i 7R (Continuous Data Flow ) o

P L EARREIR T 0 T ALSRE: (Data-driven) K B4R > AL MR
BE1ie gATRRE RIESII B L MR 2 LIRTE L B
AR A L EAAEE e Y e R LA
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2.

FHNMKT LR AR DTAR LN BB B OFS - SBHEH

W

T A (Bulldlng Information Modeling, BIM ) i & » &%) @ 2. 8

2 =+
ﬁ’gﬁﬁl TR G EFE A MG BIM ~ (-&r%%ﬁ R NS
CE)e - FEBAREAR AT AT B & 5 (Level of

Development, LOD ) z_ P #+ fe 24 & > { R4z ? 0w [ TRl spd k3t it
£, h kg

o~ SR LIELEZEREE BIM ¥4 3H A2 iR ingt ol i

FEA O S RF L A ARFAEY L R BB FA T

1. % 3 @ & v & v i 4 ( Design Rationalization and

2. %% %4 22 igkit (Design Exploration and Optimization ) :
SHEDFEEFCEE kg A R St ehmt S ko L
Rt p R 2 R 4T o
3.5 B & 1§ 3 i (Interoperability and Integration )

T BIM -~ BHEA Y AR R R nay
N REVIEFLATIRRIA kA

/

4. p B it Eack 2 (Automation and Efficiency Enhancement ) :

El fﬁ L )f@/:_-‘:i‘ 3.; r}i‘k*ﬁ"h)"‘ '—':l T :IL’»%'J ’ka]’}é: IJ} btafzq ‘e

P o I ARTE A R .

5. #c¥5 ¥ v ;- K (Data-driven Decision Making ) :
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ERAR A TS B R KRR AT R E 5

R AT R R R R L AT T RES
BT A 47 A

»

W

FBCRFEEFBRDTREELE N BB RITES - F5EY BIM

g b FEER Y 2 AP RES B TR TR L EF RS BIM £
ERNTR e N

R E IR BT R LT

% LOD K &R iF4Fd i > { MK ELY B

E

i 2E AR IR T
RLANN S
/&% (Data-driven Design Decision-making ) ; ki 4E® /i & ¢ o
%8 Bl K3 BIM ehfh e 8 (00 KR @ R R AR L
B2 R PRI IRAEFP 2R FE S EFETE
A ERAK I AR [ BT IR A R E
A

Ll i g TR e A PR E o

26



\E}‘
I
s
it
o+
w»t

¥ -8 LOD i &
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KFZAARE-FER 2 AL E I L KA 22 R E AT H
wiER 8 TP LA SRR

R R LR ERE R F (2R 1 Y £
BES ) O R T E o ’iiﬁiuiﬁw%émuﬁ%ﬂ’uiéz?

MR iE 2R > JIE4 B S8 EARR o
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o | B & = i
| i 2 2|l & G
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| omwEE || mems || meest (T @ S owTEs || zems
1 = iR == I =
! 1
|| LOD 100 LOD 150 LOD200 ' LoD 250  LOD300 | | LOD400
\ 7’

B o e e e e e e e o o e e o e e o e =

B 3.2.1 LOD #:3) fm & 5 B £2 R
(FH KR 0 AT R

AT Y RIRF R ERRLE A AR LOD 100 £ LOD
200 FEie T AT R EHE (0B 32.2) FRinAsd T EHRE] - B
ki > thE G | = SRS 0 538 Al RIm %okt (AIAgent) B F il
WL B E T 22 A B T TR B TR AL
BB v AR5 0 A R TTE AL HOREE £ BARY ol BT R L

LOD 100 Ff¢ B F 1% / £ 8R31
LOD 150 fg = P 1%/ S 8 36
LOD200 Fg B B 1% / *hE 26 o
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LOD 100 LOD 200 eE g
SEREL ' B/ SRS ' wEER : =RIE
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o i
otp g TEH + 4% 215 > LOD 100 { ##& 4 7| LOD 200
S EPEIIE AR E
OFE W ERATIZ (WA K AR Z R/ EHRLA)
ot x4+ % 4 e th ik (Grid System) > 3 15 FHF ~ Rt
THREREAHIZE
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o 4 B3k (Grid System ) :
B oY REE (0 8Smx8m > 7.2m x 7.2m ~ 8m X 9m

%) FRik e
m L33 (Z %) V&ETEF K (40 32m -~ 3.6m)
mEFRRABAEZE O MR EN T2 E

1N 4
o * i

ZE

CFLMEE/EATE

fT5 H R A B B Al B B ehik g

\fmF

O NI H BB » A A0 BT (2]
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2ts

Al 32 43 % SR AR AR TR S 5 & % %4 Python #3

G

\ 272

SRl RSB AR AR R RA Y Fe

Poo=

T B L& 7 Google 71 Gemini * A]3F 7 HiA] 2.0 BBl o A K A
4

200 F - z]}ﬁ;f_“zlﬂ\?;}jgfgfyf%”" AL IR R S AT R N
k74 34 (AgentHost) + & R®a £ % (Tool Servers ) j £t ZE 4 o
PSR ARG P R R ‘?ﬂ%~f‘a§ﬁ§fi-§iiiﬂ%ﬁ§.«%/'mAgent Host £ f % 34

{7 £ £ = 33 e Tool Servers i& {7 4 3t » j&m /g & SLenff e e v g o

AN N

ERZEHY Z BPontS (Wl 3301 47 ) TRk RRIFYR

N 3

& AF ST AR

® Al #3124 3% (Agent Host) :

oy

T5 ke X g8 — ~ v > Agent Host i% i FastAPI =% I »
f AR R PR Y X A6 (WebUD) shghfie v 3 ¥ 9 Jbz o
X T A1 o 2 F 6l L LLM $E BR Y 0 f F R e
;éfﬁf% ~eb el LIM B (7 L 0 T B R EAR o
® &} E #HRE (Tool Servers) :
PAFSBROLEREFES R AFT Y ORP LA R R
A > RRAL] s AL E ) 2 w2 0 b g0 Python %ra o ipudt

eSS T EN SRR EY S NN P R

B TP HEA Y ok 0 T At Agent Host »f v P ol ~ #7348
RFiT, REwBEE o

® MCP % # # (Client) :

X_d Host ? Lot A RS TR A NE —fFL * Host £2 3 7_Server z_
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BerB i R g i o A KSR stdio SN TR AR G o KK

Mg e i bl T g R F L & Agent BEF M EH I I o

User
Al Agent
ul (MCP Host)
Rhino/ BT ‘ Prompt ee— @ ERER
Grasshopper 1 FastAPI ) | MCP Server
SR - Response EEE—— @ EETH EZE%EE‘E‘E]
MCP Client -
@ SELOFERE 4 EERI
ComfyUl
B 331 AL Ik S Az 28 4
SUEESIEL D
2L R FI332 B - B E O FoAR 0 7 AL

- S H R OR B S o ALK SRR R R 3 S
&%ﬁﬂﬂAiﬁ#ﬁ’ﬂ&“WEéﬁﬁi%iﬂ%T%%%ﬁﬁ%ﬂ
% (End-to-End) /A% o FRH¥ » 5 = B2 & FFE:
RN O S A ¥ Ll |

PFEEGRE T O H J”;\s,g; B F) 5 SLIE 4T B AR T AT E R eh > 30

1. %*ﬁ%kﬁﬁiﬁﬁ%*rW%Ul%?ﬁJéﬁﬁﬁ@—
» v TFastAPI Host | % i — & POST 34 o s i+ 4.¢ %
B R4EFT 3 session id * tERBEE - & - s LA
prompt ¥ & * ¥ chdg £ (Blde @ BAeATE RG]

2. Session ¥ JZ £}k i #k 4R : FastAPI Host #%z % |3 R tE o = T
Al L 3% [ Session FIZE o FIR B PR A
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#WB-TF Rt (Deserialize) > f&m = FRiE - Be 7573 &
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FoRE I PRLY ARASEA S
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Web Ul (R &) FastAPI Host Session Manager Parquet Database Arghitecturalagont ¥ Lm Orenestrator Tool Server Massing Planner Teol Server
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AT, EHF sal.stata (acive_agent="MassingPlannar )
IEIAEA TR, SRR
Tum 2: MassingPlanner #F
R state, FEEE active_agent % MassingPlanner*
-
HRUE config RS Massing P | Berver FiER
generate_contentits & “HRER AL ", TH T [oet recured parameters, ..1)
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plan = [
# {E750: EASKIE] (LODI0O AD)
{"task_id": 0, "description": "#{THECEREHE]  UWEZ LS - "
"assigned to": "MassingPlanner", "dependencies": []},
# (L1 E&SEIGEME (LOD100 &)
# RFEAFERS0 (MassingPlanner) HY5ERL
{"task id": 1, "description": "fRIELODIO0E RS BIAVLAEEE » T E4ERE (FEEE
) B (E R B S PR S B AR &% © ", "assigned_to": "CostingPlanner",
"dependencies": [0]},
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{"task_id": 2, "description": "fRIZEAGHIBIHILEIRAILOD] SOLEHEATISHYEAE T
A& S SO B EESRZE S hRHE o ", "assigned to": "CarbonPlanner",
"dependencies": [1]},
]
return json.dumps({
"action": "create plan",

"plan": plan
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"description": "FIAEFREIEEMBLEMIRHEIHIZ L2H - "
"parameters": {
"site area": {
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"required": true,
"type": "number"
b
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"description": "R - EREEVHEEM ERVERRB SR o B K —(E/NR 1N -
"required": true,
"type": "number"
b
"floor_area ratio": {
"description": "AFRH - FMEHIAN EITRELE AR R - ",
"required": true,
"type": "number"

}7
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from FlagEmbedding import BGEM3FlagModel

# ...

emb model id = ".../bge-m3"

emb_model = BGEM3FlaghModel (emb model 1d, use fpl6=True)
# ...

query_embedding = emb model .encode(
msg,
return_dense=True,

return_colbert vecs=True

~

® % w ¥ (DenseVector): — i £ > * # 1% & (Semantic Meaning )
SRR SRR S B ES S e g 12N S
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dense_vector = np.array(
[query embedding[ 'dense vecs']], dtype=np.float32
)

distances, indices = faiss dense index.search(dense vector, k=100)
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for 1 in top_indices:
colbert _vec = np.asarray(
colbert _embeddings list[i], dtype=np.float32
)
colbert score = compute colbert score(
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)
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--- [Turn 1] Session: 7af66d87..., Active Agent: Orchestrator ---

--- [LLM Call] & Orchestrator EE#%5E5K...

--- [RZE] LLM FEK TEMY: ['create_task_plan'] ---

--- [Tool Response] | Tool: create_task_plan | Raw Result: {"action":
[{"task_id": 0, "description": "#1T#Z 25271 2l...", "assigned_to": "MassingPlanner", ...}, ...]}
--- [BXEHE)] tEEER - 82 3 BEEHE - ---

create_plan”, "plan™:

--- [Turn 2] Session: 7af66d87..., Active Agent: Orchestrator ---

--- [LLM Call] & Orchestrator EE#%E5E5K...

--- DR%R] LLM Bk TR ['dispatch_next_task'] ---

--- [Tool Response] | Tool: dispatch_next_task | Raw Result: {"action": "dispatch_next_task"}
--- [EXEHE] kL -> % 0.. 4 MassingPlanner ---

--- [Turn 3] Session: 7af66d87..., Active Agent: MassingPlanner ---

--- [LLM Call] % MassingPlanner 8#5355K...

--- DRZE] LLM FFK AN ['get_required_parameters'] ---

--- [Tool Response] | Tool: get_required_parameters | Raw Result: {"status":

success"”,

"required_params": ["site_area", "gfa_target”, ..]}
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B Ba i PG faniry (& S0 3] Tohm 56 (&
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® ifgp Hiv 23 # 4 (Process Automation & Proactivity ) :

M AT e v - I v - BRI REEFERY X
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BER T FRFAFAE - B bl - B RS A
AR o kit p A TR @Y > BRI

AAARD E - kAR AT IR R S A RO L (IR AR e B

® & ¥4 1grFR (Specialization & Depth) :

WA E - BACEAIE il A v B PRI - e R R
FARS R R e R 1 T AR AL A Syl AR o R Y 4 F
HTilr A RKETE - Hehwd ¥ ALEEY T T
FRLfO FREN B DRLULT Lo Ak
PG el o ERERRIF R B E
R T 2 B AR Rp L REEFRE W E R A
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% 3g e T 2838 e | (Domain Knowledge ) i3 #0 A AJ2 8 B & £ 1L b
EFEPF > L ﬁf:;ﬂ]g?j;\ { o Fx

® JFrtierw i (Scalability & Maintainability ) :
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BRI APL $R4E B T OUALE L o Bldeo k5P ch1 £ ¥ U R % Python £
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Pl A BRI R R S R RN T ES

® k¥ mer L ¥iig (State Management & Long-term Memory ) :

TR I lliif' HE T2 A% (Context Window) ® "Zefg | ¥
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Frd FIER
FId FIEReEB
¥ 8 FBEOCERPTIAEVAES AT TRP

AT IE A E GG A &R REEF WP FE (LOD 100~

LOD 200) » % 1§ "% e df 17 > 3¢ S8t k308 Al ﬁﬁéﬁﬁﬁﬁffﬁﬁf@
2 BIM jriAz > 3% A 4844 (Human-in-the-Loop, HITL) 7% 7™
KA o AP ARELS B BAREE D £4HRE] (LOD 100) ’J’Tﬁ R
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oK ZALRrAE A2 WS PRFETERT 1 auk kg

o v EMFT N
FERFFEZABRRE AL NP ARAEY SRy > BRI TR
# L% v (IFC~JSON ~ Schema Mapping ) 22 Al i3] f%# 14+ ( Explainable

Al) % > NHEEIFEEZRAL L BhR R o

o HAXRFF > w !
ﬁp;ﬁ@%IDDum~m01%%w%VﬂU%’@??&‘iIDD
mmqm’ﬁﬁﬁlﬁﬁﬁwﬁﬁ?ﬁ?%ﬁAlwﬂﬁ]ﬁﬁ

FHR>A P ECE R IR

87



&
ﬁf
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8

BB S PR R AT KT 4

¥- &% ragEdmiei (Al Agent Frameworks) enigdh gy (s

A1 EREiz2E (AlAgentFrameworks ) ¥ - 27 M EF 5 A | &
2o~ 3G p I Al Agents chgc BT - ]i? 7 AlAgent shfR A 0 FE &
LIM -~ Z72 03848 ~ e Bire 1 £ A BB ERF L R 217 AR
1 (Mialonetal.,2023 ) 82 & ji 3t~ 3 ﬁia?J I edE 2 HA 4Pt 0 Al Agent =%
EREF AR B 22 p 4 (goalcompletion)> @ 2 ¥ §M 4 &2 3 o

Al Agent =28 e o ¥ PSS 5 U T e B & JF
3z (Memory ) :

Al Agent % Z3c i I b e iEnff > RaiFt T~ dugp
PABAfF o ii- L% r i 2ol (WHEEFER) ELPR
(4o & FHE ) £ F‘ < 55 E2 .’?q'ﬁ/\ﬁ;‘g'] (4- OpenAl 7 text-
embedding-ada-002 ) #-< A 5 v R > TR 4p IR IF o (4o
FAISS -~ Pinecone ~ Weaviate ) &£ F4pM p Z iz » £ 82 5%51% 7] LLM
s prompt * (Lewis et al., 2020 ; Schick et al., 2023 ) »

e 1E#%* (Tools):

AlAgent HiE 301 L BB R LT B 2 4o T F G AP e
FTORER TR T 23 hdr* BH 338 % & (54 JSON Schema ) -
BLIME@ET* 1 LT g B g P A ER PSP 7
2 (Qinetal, 2023) LLM 2 =411 £ A Fed EERITERGF
LEN A sy %éﬁa?;%@sll,%?mé»;r;%;ﬂﬁ% ER- A S e8 Ap

wi

o jay@¢r 31| (Reasoning and Planning) :

88



Yri FiER

= HAF FeENIE fE AIAgent ROEE IR R ER RS

b4
=3 7
S

%

h

N

Z
P HE A B DR 4 o § B8 7 17 ReAct(Reasoning + Acting ) 45 41 97 %
Yoo A - LR eI N (B 5.2.1)0 4 ks TR -
417 %  (planner - executor) #-3] » o — B LLM #-3]38 7 @300 4] - ¥ -
&

HCR 3R 347 AR5 3% (Yao etal,, 2022 5 Schick et al., 2023 ) ©

A [w
v

(1) Hotspot QA Ve { (1d) ReAct (Reason + Act) }—
Question: How many rooms are in the hotel that is home to Thought 1: I need to search Cirque du Soleil show Mystere,
the Cirque du Soleil show Mystere? find the hotel it is in, then find the number of rooms in
he hotel
. 2 ce4 Outdated E #
HotpotQA label: 2,664 x Act 1: Search[Cirque du Soleil show Mystere ]

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

(l1a) Standard (1c) Act-Only Similar: ['Cirque du Soleil'

Answer: 3,000 x Act 1: Search[Cirque du Soleil ] Thought 2: To find the hotel, I can search Mystere (Cirque

Obs 1: Cirque du Soleil is a du Soleil) .
Canadian entertainment company.. Act 2: Search[Mystere (Cirque du Soleil) ]
/{ (1b) CoT (Reason Only) ]‘\ Act 2: Lookup[Mystere] Obs 2: Mystére (my-steer) is .. :»-;eld in a custom theatre at
Thought: Let's think step Oba 25 N6 fiGte FeaulEs the Treasure Island Hotel and Casino ..
by step. The hotel that is
he tp s a Act 3: Search[Mystere (Cirque du Thought 3: Mystere is held in a custom theatre at the
PRl NS SORHRE O Soleil show) ] Treasure Island Hotel and Casino. So I need to search
Soleil show Mystere is Obs 3: Could not find.. Treasure Island Hotel and Casino next and find the number
Tr re Island. s ooms in e tel.
easure Islan Treasure Act 4: Search (NySterelCizauelat of rooms tr:. hotel :
Island has 2,885 rooms, so < : Act 3: Search|[Treasure Island Hotel and Casino )
Soleil) ] ¥ o g oz 3 iy 4
the answer is 2,885. Py C e N ~ Obs 3: Treasure Island Hotel and Casino .. with 2,884 rooms
Obs 4: Mystére (my-steer) is and 220 suites ..
Answer: 2,885 one:.of Bika »
Act 5: Lookup[Treasure Island Thought 4: Treasure Island Hotel and Casino has 2,884 rooms
Hotel and Casino] and 220 suites. So the answer is 3,104.
: . 3,10 fbsisdats
. x/ ... (end without answer) X \\ACt 4: Finish[3,104] VREHITOR \//

B 5.2.1 ReAct &2 H# v & 2 gnt &
( % & : Masterman et al., 2024 )

o T2 ¥ (Context Management ) :

d % LLM % &t T 2 & & 'L (tokenlimit) > 3 szt T < ¢ I Al
Agent 5@ (T3 B £ & o AlAgent 122 F 1945 T 747 & B EHAPM ap 3
ChES ub‘/%j"ﬁfajfﬁ-ﬁ‘? SR -EEe SAOHFEFAPM Rt
) s@/@é BRI A R TR B B LR R
e P 5 F B4 cHF 3 (Mialon et al., 2023 )

GEhoirit o AlAgent f23f e 071 — B g R 2 ¥ o Ak #H g
REFABnE2- 2420 LLM £ 8 & Tsely s ~Tdamm | g2 7
TR EE G RIS R R (T (U@ 5.22)0 F e

22 4 LangChain ~ AutoGPT ~ Semantic Kernel ~ CrewAl % > 3512 T iz 35385 |
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Self-critics

HTET A A BRI L G 4 0 e Y A BATR L IF

—| Chain of thoughts

—| Subgoal decomposition

T4z

% 38 ,}g—,“‘lr} s I F ]IJ !

w o % & LLM 53F T
2R K
Short-term memory Long-term memory
) )
|
Calendar() [< Memory ‘
Calculator () [« * ;
CodeInterpreter() [« Tools |= Agent | Planning
Search () [« !
...more <t > Action
] 5.2.2 Al Agent 1
( ¥k : Jacob Morrow, 2023 )
R g R AT AR &2 AR Ak v §
AIE R DPR

o HAZHRFMEILER (tight coupling) :

poa % #ica o Al Agent 1228

A 2 2 2B 5 BT (40 OpenAl s GPT % 7|~ Anthropic 77 Claude~

hr oy

Face 1 Transformers )

i?‘ﬁ"gg S l‘w‘u/ﬁuﬁi\ F T <2 7}:)( -\ bl‘q

kA

2

Ko RS

£ A e G A F T B b BB 2

7R AEMEM G

% A (Mialon et al., 2023 ) -

CER- LT

’ F:%?%;é‘i”

2t (4= LangChain ~ Semantic Kernel ) & 4% 2_

 Hugging

ARF

ZAEAA] TR R R LD
RS ) W



feg FLER

3 token "L~ dk £ o SRS F LRI R BT i H K S R

B b BciE2E 5 23PN R ik a1 B3 (tools) ~ R
. (memory stores ) f= prompt Sm# 3 \g.vtﬁ.“’%’ 7 AR L T 3f R o G
® ;% #- LangChain ® #1131 2 8 & * I Semantic Kernel & H v =2 ¢ » 2

BTk B E o A B A AR L £ AT R 0B e

Al Agent &3 " P ¥ ZEH 1T EA* 4 > &oF 44539 ~ Shell in
L& APL e IEEERA R GH A A0 0 PRI LR Y % 2
FoF U d LRI Sl e F PR AP Ak e 4 87 % & (human-
in-the-loop ) %422 ##* L34 » @ F30F A F 275 £ %% ¢ o Al Agent ¥t
PELEDTML 28 F (Qinetal,2023) -

PHALTRBRAT R

NS 5 #ic Al Agent chjd- A28 * 355 p 'R 4] (implicit

hpas)

planning in language ) 7> ;%:&{7 (Yao etal.,, 2022) B3 % R #1723 B
I AEH Bk i HRERY FE N RAom L B g iFeha B
RANG - RBE o2 RN TR EKERERFERY m",/fﬁ?)’i
SERREES Dl 3¢ T e

St AlAgent 122 Be 2R e ficie a2 4~ Ear e T H S A
e 2o BRNGARADFELER YL SRFIHRERDEY E 0

PR R A AR EF AR B e oF i S RO Fu Il e



G fedd BRI E £ FIH 0 U2 R 2 ST BB D
%

R e FUBBE > AR R - (B B F R T g A gkt
S A NI FL g P i R e s (T o

¥Z & MCP ehgfffrs i ¢

-4t Al Agent 1228 H IR fedd ¥ 34 7 G- B Rt 3T > {0
+ T < 3 %_ (Model Context Protocol, MCP) # 117 — B { B sl i b2
3ho MaE AlAgent ZEHenid * P AP EIT AP o

MCP mﬂf""u F_— lﬂi 'E%I’B' mﬂé’ IL‘}'% Lbka'“‘—f'_{f *}é’}\ y # j\ a[—"

#4355 3 (LLM) #2381 & o fitll 2 @ ar RG] 8482 T 4
GE TR B RFAGRREE A R R FeE DR
T’%—Rﬁiﬁﬁgjﬁﬁ%Fﬁﬂﬁﬁ@?%rﬁﬁﬁ&@ﬁ@ﬂﬁ%

ToIdt (MS31)e

e

Before MCP After MCP
LLM LLM
Unified API
i o <
S % MCP
y g 2
S = ®
S = K S
\)Q;
.\0\
\)0
Slack gDrive Github Slack gDrive Github

# 5.3.1 APLvs MCP ( % : Philipp Schmid, 2025)
MCP e 1 & d = B e it 44 (H53.2):
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yrg FIFR
e 31 (Host):

Host &_ * "ﬁ BRI TRT 4278 ( 5]4e Claude.ai & VS Code i&
ke IDE) > b pFe AL AL RIZihpre £ Sl it ¥ fj o T p IR F
LLM > f # § SLAFAE & * # 4ok o § fcFI % * ¥ #4PF > Host § it
S I LA

Client g &

TR
Nhud

T & Ei e® - B Server ﬁlfei'%l.‘"a— B

e % = (Client) :

Client ¥ - #d Host ¢ 2 efopd T o B e it » @ 2L * —‘F'f fim o T
PP B H &J? Host £2 ¥ — 3 %_ Server 2. B ehd g 2 o pLeh »
Client g7 ¥ % 2 ¢ /fichd ¢ - § Server § & 3 K LLM 4232 ~ 35~
AE AR e R F R T 4R 5 3E Client kg (7 o

o FFIRE (Server):

Server &_— B &1 £ % zf—% ( Tool Provider ) = # # {7 iz @ Al

fIL o m - EE A T RE DR (Gl RS TR
HOHELLk- =B Server #8 & # i — B &2 it ghd ky 4 Ha 4o
i %7 Host st 43 p #»2F IL T %5 3§ Client 22 2. 3 # o
MCP Host (Al Application)

MCP Client 1 MCP Client 2 MCP Client 3

One-to-one One-to-one One-to-one

connection connection connection

MCP Server 1 MCP Server 2 MCP Server 3

(e.g., Sentry) (e.g., Filesystem) (e.g., Database)

® 5.3.2 MCP 7 # ( %% : modelcontextprotocol.io )
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Feb o MCP P AR G IR E )2 B e P4 2> 2% 0T B
SEF A

o 1A FRA 3 (Model - Tool/Data Decoupling ) :

MCP #* — B 7 2 ~ BRI R B POT R o R FRIET Ui s
i * A e LLM (4 GPT-4, Claude 3, Gemini ) » @ #&£ T i2:c1 £33 % &
b F IR N R o LT HEA S F RO & 5 ehdf fe i (Mialon et al.,

2023 ) -
o Hiipitprpsi=2 3 i 4+ (Modularity and Interoperability ) :

MCP & e it 1 & ~ s e R e T T/mT* o blde - B
# LangChain » 41 £ > N & @‘}Vﬁ MCP =4 & & > iﬁﬁ‘ééﬁ%’w ALY
- BAp 7 1422 (4o Llamalndex ) & #* > = tg#k = & Suenff & s &0 B 36 3@
B o
o BT ¥ 32 (Structured Context Layer) :

AP HRAT T E A - B RE promptc MCP #t 54t F T 2 2 7%
Pt Fomev sl T FREAAM (bt R Fdp s FUHE T BB
KR E AR AR e SR AP i LR D T3
5L &, (high-signal content) » F B ¥ #3272 £ B U0 TR
3z R - &M (Yaoetal., 2022)

o ¥ > T 84| (Secure and Auditable Execution) :

MCP % &V $} B sk E & &84 i#ﬂﬁpfﬁ?ﬁ S 3R g
FRpEES RN EME @G FA% 28k %Y (Qin et al,
2023)
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VRV i E4®R 2 (Enhanced Observability and Traceability ) :

5 chiz i g B
J fgﬁ _ﬂt,
TR SRR A R T R R S e
TS

Ay )
H\
e

\

Y

% i3 MCP » Al Agent 73k 3+ (4c B 5.3.3)F

Prompt:

“Can you please

fetch the latest |

stock price of
AAPL and notify
me via email?”

B NI hE - A K B (KR B

B R) PO IR Fris i Bie i AE P R &~
L b

BT s o S

€ g F B T

peatiE 2 EGEM B EVHE M DAL LI G

LR TEIAH -

MCP Hosts

(Chat Apps, IDEs,

--, AT Agents)

Transfer Layer

,,@,Ilut,lﬂl R@que&t,__,

Data

MCP Clients

clents.
@ s
LA

8 -

®EE

Tools Resources

Prompts
1

B 5.3.3 MCP 1 & 4%

( %% : Houetal., 2025)
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L P E > %@ % g & ehiE A SDXL Tubo Al 4
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{
"nodes": [
{
"id": 1,
"type": "CheckpointLoaderSimple",
"widgets values":
["10Steps_Yuanjineng SDXL 0.1 Arch vl.0.safetensors"]
s
{
"id": 2,
"type": "CLIPTextEncode",
"widgets_values": [" & AL € Az 26 0 ARSI
s
{
"id": 3,
"type": "KSampler",
"widgets values": [
12345, // seed (F&+ #5)
"fixed", /I seed ]
30, // steps (%% # #c)
7.5, //efg (#1305 R )
"dpmpp_ 2m", // sampler name
"karras" // scheduler
]
b
1,
"links": [[1, 0, 3, 0, "MODEL"], ...]
}
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BACH I b L S W3 TRV ) SRR I FRER

FA% o Al iEme che 1 R
ControlNet : iz & &4k (M=),
IP-Adapter : izt gz R Lefag £ (k)
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(B2 Rk d A5 58

Google 7 2025 & 8 * &% # thi ¥ %iEHT] gemini-2.5-flash-image-

preview (nano-banana) Introducing Gemini 2.5 Flash Image, our state-of-the-art

image model - Google Developers Blog » # = % 4 4 F¥ > L Rl» ¥ ¢ 2
FEHle AL R AR R Rpe BEG (ANT R

1.

oA SRR SR 4 BRI R P AR E R o B 5 IR
blhrticts R B T AT BRI

ToRy I o

"~

i

% § — &+ (Character Consistency ) -3 Aa 4d - RE> 5
ARMNS > FRFLF R/ S H AL M- 1R
C A SN I o Rl e 3 o S

5 Bl £ (Multi-image Fusion) Google Al Studio # & #4+ &
AR T RE EH O ATH R AR RS R
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