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‘ @ SHM: LCEL 9| prompt | model | parser £ 0i2{ ttA|Z2 HZA

S~
2l

dE — 1.prompt_chailning.py

research = ChatPromptTemplate.from_template(
"ZA: {topic}\n3lA HE 5I4:"
) | 1lm | parser

# Gate — ZE35tH7?
def gate(research_text: str) — str:
if len(research_text) < 200:
return "INSUFFICIENT"
return research_text

analyze = ChatPromptTemplate.from_template(
"2|MZ| Z3t:\n{research}\n\n&4d 37}z =H:."
) | 1lm | parser

report = ChatPromptTemplate.from_template(
"HAM:\n{analysis}\n\nQU AL 1H0|R] EIIAM:"
) | 1lm | parser

# A o|d
def pipeline(topic: str) — str:
r = research.invoke({"topic": topic})

if gate(r) = "INSUFFICIENT":
return "2|MZ| E=X - ZICH"
a = nna1v7n_1nvnkn(4"PQQQAPnh"f rH)

T — Day 2 Session 9 2| 2H&Ho|C.

PIULITLLPLPELLIIE ZULU0T! AL =yn= )
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HI

# === ER7| - 2E& N/ &7 & StLt2 2t ===
classifier_prompt = ChatPromptTemplate.from_template(

"C}2 174 2Eo|2 H= (technical|billing|general & StLE2H) :\n{inquiry}")
classifier = classifier_prompt | 1lm | parser

# = ME A2 37 (RRE z[As prompt) ===
technical = ChatPromptTemplate.from_template(
"JlE A MEI. ZE/02 HAREZ FES| E:\n{inquiry}") | 1lm | parser
billing = ChatPromptTemplate.from_template(
"ZAAH MEZ. &= ¥ + O0F ©A otf:\n{inquiry}") | 1lm | parser
= ChatPromptTemplate.from_template(
"ZMeh Uek 3o, #1 mSHA :\n{inquiry}") | 1lm | parser

# = 29H - £8 2tUo| ot M2 YO 5F ===

def route(state: dict) — dict:
category = classifier.invoke(state).strip().lower()
if "technical"™ in category: return technical.invoke(state)
if "billing" in category: return billing.invoke(state)
return general.invoke(state)

print(route({"inquiry": "PythonO|A ImportError7f [{L"})) # - technical #|¢l0|] S&

@ 22 23 13| (+1 ER) & 2RY2 X|H3}E system prompt- 2R MEi M2t

27| + ME A2l + 2fRE{ — 2.routing.py
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X5 — Voting (Ct+2&
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j.parallelization.py — RunnableParallel

from langchain_core.runnables import RunnableParallel

# = B3 1 — Sectioning (Z|HE 3ZAH SA| BEM) =

quality_prompt ChatPromptTemplate.from_template("AHZ =2 Z&H:\n{review}")
service_prompt ChatPromptTemplate.from_template("AH|A 2 :\n{review}")
delivery_prompt ChatPromptTemplate.from_template("HlE & :\n{review}")

analyze_review = RunnableParallel({
"quality": quality_prompt | 1lm | parser,
"service": service_prompt | 1lm | parser,
"delivery": delivery_prompt | 1lm | parser,

H)

result = analyze_review.invoke({"review": "HZ Z20 H{£0 4HE £%0{2"})
# - 37 Aol HH S= — A latency = max(JHE latency)
print(result["quality"])

print(result["service"])

print(result["delivery"])

I 2=+ Z0f 2 Eofl ofofEILICH

Z£X: Day 4
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3.parallelization.py — RunnableParallel (0]|0{A{)

# === HY 2 - Voting (Y HI} 3F) =
def make_evaluator(persona: str):
prompt = ChatPromptTemplate.from_template(
fr'adl2 {persona}. Ct3 HAS EZZ 1~10 HFED
)

return prompt | 1lm | parser

voters = RunnableParallel({

"linguist": make_evaluator("210{stz}"),
"native": make_evaluator("®0{2l 3IA}I"),
"domain": make_evaluator("sig &£2O0f HZ7"),

P

scores = voters.invoke({"translation": "..."})

# - {'linquist': '8', 'native': '9', 'domain': '7'}

avg = sum(int(s) for s in scores.values()) / 3
print(f"®#: {avg:.1f}")

e

@ XH= WS — LangChain LCEL 2| 34! JtX|Ct. RunnableParallel O] async 2

: {{translation}}"

Z£X: Day 4
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I{E1 @ — Orchestrator-Worker
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Orchestrator-Worker — 1% AL}
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AL (22) — 4.orchestrator_worker.py

class State(TypedDict):
task: str
subtasks: Tlist[str]
results: list[dict]
final: str

def orchestrate(state: State) — dict:
""ULLM O] ¢¥=Z sub-task Z|AEZE &sof."""
prompt = f"""2&: {state['task']}
0|2 3~57] =& sub-task 2 £3).
JSON Hi&: ["subl", "sub2", ...]"""
subtasks = json.loads(1llm.invoke(prompt).content)
return {"subtasks": subtasks}

def worker(subtask: str) — dict:
||||||7_I|. sub-task % i_lal (Ho#EEH)-"""

return {"subtask": subtask,
"result": 1lm.invoke(f"43d: {subtask}").content}

I 27} Zof Tk Hof o|ofZlLICt
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TAE (22F) — 4.orchestrator_worker.py (O]0{A)

def synthesize(state: State) — dict:

lll|||WOpkeP 721:'_ %% %_%I:II-.IIHH

bundle = "\n".join(f"{r['subtask']l}: {r['result']}" for r in state["results"])
return {"final": 1lm.invoke(
f"CIE sub-task ZYUEE Z&:\n{bundle}"

) .content}
# LangGraph 74 (Zt2F)
g = StateGraph(State)
g.add_node("orchestrate", orchestrate)
g.add_node("workers", RunnableLambda(

lambda s: {"results": [worker(t) for t in s["subtasks"11}))
.add_node("synthesize", synthesize)
.add_edge(START, "orchestrate")
.add_edge("orchestrate", "workers")
.add_edge("workers", "synthesize")
.add_edge("synthesize", END)

0 O u u o

¢ = DA D|LIZZNE (Session 8) 2| RAG MX 2 O| INEIC=E =& 7hs — "EA + ZE + XIE" A2 58t =4,
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5.evaluator_optimizer.py — Session 27 Self-correction 2| &t}

|o}
ol

Generator -» &%

T N

™ Evaluator

7 (M4 + HH)
T N

L A < YAA? - HIE U A4

e = YAR? - HE B

IE @ 47| (Generator)

class State(TypedDict):

task: str
draft: str
feedback: str
score: float

attempts: int

def generate(state: State) — dict:
prompt = f"""2: {state['task']}
0|4 AlE: {state.get('draft', 'Q2')}
IotAL med: {state.get('feedback', 'g&')}
o ergds] o L2 Zaf:rr
return {"draft": 1lm.invoke(prompt).content,

-~
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5.evaluator_optimizer.py — H7}7| (Evaluator)

_|__@Iﬂ7|'7| x'IJ\+|:|IC:._|_E

def evaluate(state: State) — dict:
prompt = f"""2: {state['task']}
Zat: {state['draft']}

24 (0~10) + H|H:
score: X
feedback: ..."""
text = 1lm.invoke(prompt).content
return {"score": float(re.search(r"score: ([\d.]+)", text).group(l)),
"feedback": re.search(r"feedback: (.+)", text).group(l1l)}

HWopo|= dd 200l 2t Bl = 271 A, CHS S2l0|=8| FE = A1} Ao AQICY,

DOP
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-

BEOo g X7+ gl 1M

def should_continue(state: State) — str:
if state["score"] = 8.0: return END
if state["attempts"] = 3: return END
return "generate"

= StateGraph(State)

.add_node("generate", generate)

.add_node("evaluate", evaluate)

.add_edge(START, "generate")

.add_edge("generate", "evaluate")

.add_conditional_edges("evaluate", should_continue, ["generate", END])
app = g.compile()

0 O u u «u v

result = app.invoke({"task": "O{A| & 7to 2AM: 21z4 EHE2{"})
print(f"2|Z A4 {result['score'l]}, A|E {result['attempts']}")

(=’

. T AA-HTHIjRt0|E 22 EX0| SR A oM +10~20%
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