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import json

import os

import shutil

from pathlib import Path
from typing import Any, cast

from acp import PROTOCOL_VERSION, Client, spawn_agent_process, text_block
from acp.schema import (

ClientCapabilities,

DeniedQutcome,

Implementation,

PermissionOption,

ReadTextFileResponse,

RequestPermissionResponse,

ToolCallUpdate,

INTRO_LESSON_DIR = Path.cwd()

if not (INTRO_LESSON_DIR / "materials" / "product_goal.txt").is_file():
INTRO_LESSON_DIR =

Path("harness_class/lessons/Multi_Agent_Orchestration").resolve()

INTRO_ACP_ENV = os.environ.copy()
INTRO_CODEX_BIN_DIR = Path("/Applications/Codex.app/Contents/Resources")
if INTRO_CODEX_BIN_DIR.is dir():

INTRO_ACP_ENV["PATH"] = f"{INTRO_CODEX_BIN_DIR}:
{INTRO_ACP_ENV.get('PATH', '')}"



INTRO_CODEX_SPEC = {
"name": "codex",
"command": os.getenv("ACP_NPX_COMMAND", '"npx"),

"args": ("-y", "@agentclientprotocol/codex-acp@l.1.0"),
b

if shutil.which(str(INTRO_CODEX_SPEC["command"]),
path=INTRO_ACP_ENV.get ("PATH")) is None:

raise RuntimeError("Zig] Notebook kernel ¥4 Z| npx, IEMEEE Node B
shell B&) Jupyter kernel, ")

print (INTRO_CODEX_SPEC)

g/\ Client R=H3: WK, EERIERANIR. REREXER, IENEAFAEER
HE, BEHNTEIASEXTEM PIEINRNELR. ESRESNZERIE,

class IntroCodexClient:
def __init__(self) —> None:
self.text_chunks: list[str] = []
self.update_kinds: list[str] = []

async def session_update(self, session_id: str, update: Any, skkwargs:

Any) —> None:

update_kind = str(getattr(update, "session_update", ""))

self.update_kinds.append(update_kind)

content = getattr(update, "content", None)

text = getattr(content, "text", None)

if update_kind == "agent_message_chunk" and getattr(content, "type",
None) == "text" and isinstance(text, str):

self.text_chunks.append(text)

async def request_permission(
self,
options: list[PermissionOption],
session_id: str,
tool_call: ToolCallUpdate,
*kkwargs: Any,

) —> RequestPermissionResponse:

return
RequestPermissionResponse(outcome=DeniedOutcome(outcome="cancelled"))

async def write_text_file(self, sxxkwargs: Any) —-> None:
raise RuntimeError("&{& ACP Client REFBEXHEBNEN")

async def read_text_file(self, sxxkwargs: Any) —-> ReadTextFileResponse:
raise RuntimeError("&® ACP Client &BFHSHIZEREESN")

@property
def text(self) —> str:



return "".join(self.text_chunks).strip()

BITIXERCHEHT, ey =12
o RIRDIARAFNZF
FinfE85 ERRIE; EXHRESRER—1S1E,

async def run_intro_codex_prompt(prompt_text: str) —-> dict[str, object]:
client = IntroCodexClient()
command = str(INTRO_CODEX_SPEC["command"])
args = cast(tuple[str, ...], INTRO_CODEX_SPEC["args"])

async with spawn_agent_process(
cast(Client, client),
command,
*args,
cwd=INTRO_LESSON_DIR,
env=INTRO_ACP_ENV,
) as (connection, _process):
init = await connection.initialize(
protocol_version=PROTOCOL_VERSION,
client_capabilities=ClientCapabilities(),
client_info=Implementation(name="course-acp-intro", title="ACP
BN &)y Client", version="0.1.0"),
)
session = await connection.new_session(cwd=str(INTRO_LESSON_DIR),
mcp_servers=[])
response = await connection.prompt(
prompt=[text_block(prompt_text)],
session_id=session.session_id,

)

agent_info = init.agent_info.name if init.agent_info is not None else "
(K12t agentInfo)"
return {
"agent_info": agent_info,
""'session_id": session.session_id,
"stop_reason": str(response.stop_reason),
"update_kinds": sorted(set(client.update_kinds)),
"text": client.text,

}

intro_codex_result = await run_intro_codex_prompt(
"R[EE ACP_CODEX_OK, FEXEIXY, AEEBTMS, FNEMBXXMHY, "
)

print(json.dumps(intro_codex_result, ensure_ascii=False, indent=2))
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import asyncio

import json

import os

import re

import shutil

from dataclasses import asdict, dataclass, replace
from pathlib import Path

from typing import Any, Awaitable, Callable, cast

from agently import Agently, TriggerFlow, TriggerFlowRuntimeData
from dotenv import find_dotenv, load_dotenv

LESSON_DIR = Path.cwd()

if not (LESSON_DIR / "materials" / "product_goal.txt").is_file():
LESSON_DIR =

Path("harness_class/lessons/Multi_Agent_Orchestration").resolve()

GOAL_PATH = LESSON_DIR / "materials" / "product_goal.txt"
RUN_DIR = LESSON_DIR / ".demo_runs" / "multi_agent"
RUN_DIR.mkdir(parents=True, exist_ok=True)

load_dotenv(find_dotenv(usecwd=True))
api_key = os.getenv("DEEPSEEK_API_KEY")
if not api_key:
raise RuntimeError ("% DEEPSEEK_API_KEY (M#&EIMBEIRBEZR .env ¢ shell &
£ ")

Agently.set_settings(
"OpenAICompatible",
{
"base_url": os.getenv("DEEPSEEK_BASE_URL",
"https://api.deepseek.com/v1"),
"model": os.getenv("DEEPSEEK_DEFAULT_MODEL", '"deepseek-chat"),



"model_type": "chat",
"auth": api_key,
"request_options": {"temperature": 0},

}

@dataclass(frozen=True)
class ProjectBrief:
""UF Agent EUWKEINEFESBIWSEE, "

text: str
source: str

def to_dict(self) —> dict[str, str]:
return {"source": self.source, "text": self.text}

project_brief = ProjectBrief(
text=GOAL_PATH. read_text(encoding="utf-8").strip(),
source=str(GOAL_PATH),

master_agent = Agently.create_agent("hangzhou-team-building-master")
master_flow = TriggerFlow(name="master-agent-board-loop")

print("lesson dir:", LESSON_DIR)
print("project brief preview:")
print(project_brief.text[:260])
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AFEREE TaskCard.result, FAEHITIRREE#AHESIR

& 4: ENAHIRE, =B,
CIRER,

SeEX = KEUE, BEAHIESRLE,

Agent, EEIEIE Agent IAFFER.

N

MAX_ATTEMPTS =
ALLOWED_AGENTS
MIN_TASK_CARDS
MAX_TASK_CARDS

2
6

{"codex_research", "codex_plan"}

TASK_ID_PATTERN = re.compile(r"~[a-z] [a-z0-9_1{1,40}3$")
StreamCallback = Callable[[dict[str, object]], Awaitable[None]]

@dataclass(frozen=True)
class TaskCard:

N ARESR ERN—RESF,

task_id: str
title: str
assigned_agent: str
goal: str

context: str
depends_on: tuplelstr,
status: str = "todo"
result: str =
session_id: str
attempts: int =

def to_dict(self) —> dict[str, object]:

data = asdict(self)
data["depends_on"] =
return data

@dataclass(frozen=True)
class WorkerTaskInput:

list(self.depends_on)

“EERARDF Agent WRAESE, "

task_id: str
title: str

4—’//////

RGBT

fim



assigned_agent: str

goal: str

context: str

upstream_results: dict[str, strl
acceptance: tuplelstr, ...l
forbidden: tuplel[str, ...]

def to_dict(self) —> dict[str, object]:
data = asdict(self)
data["acceptance"] = list(self.acceptance)
data["forbidden"] = list(self.forbidden)
return data

@dataclass(frozen=True)
class WorkerResult:
"""F Agent MT Agent [EIKEIMAFEER, """

agent_name: str

agent_info: str

session_id: str

stop_reason: str

update_kinds: tuplel[str, ...]

text: str

permission_decisions: tuplel[str, ...]

def to_dict(self) —-> dict[str, object]:
return asdict(self)

@dataclass(frozen=True)
class BoardDecision:
""ME Agent MRESHRUEERNT—LopE, """

action: str
task_id: str = ""
reason: str = ""

BTEREMMNGE, BENXE Agent BEAZESIR' . X—FENERERRE, tUAER
ACP, RIHFTEERRAVIRTSHIRR,

def card_from_dict(data: dict[str, object]) —> TaskCard:

depends_raw = data.get('depends_on", [])

depends_list = depends_raw if isinstance(depends_raw, list) else []

attempts_raw = data.get("attempts", 0)

return TaskCard(
task_id=str(datal["task_id"]),
title=str(data["title"]),
assigned_agent=str(datal["assigned_agent"]),
goal=str(data["goal"l),
context=str(data["context"]),
depends_on=tuple(str(item) for item in depends_list),
status=str(data.get("status", "todo")),
result=str(data.get("result", "")),
session_id=str(data.get("session_id", "")),



attempts=attempts_raw if isinstance(attempts_raw, int) else 0,

)

def cards_to_state(cards: list[TaskCard]) —> dict[str, object]:

return {
"order": [card.task_id for card in cards],
"cards": {card.task_id: card.to_dict() for card in cards},

}

def cards_from_state(value: object) —> list[TaskCard]:
if value is None:
return [1]
if isinstance(value, str):

return [card_from_dict(item) for item in json.loads(value) if
isinstance(item, dict)]
if isinstance(value, dict):
raw_cards = value.get("cards", {})
order = value.get("order", [1])
if not isinstance(raw_cards, dict):
raise ValueError("state['board']['cards'] %HHAE dict, ")
if not isinstance(order, list):
order = list(raw_cards.keys())
cards: list[TaskCard]l = []
for task_id in order:
raw_card = raw_cards.get(str(task_id))
if isinstance(raw_card, dict):
cards.append(card_from_dict(raw_card))
return cards
if isinstance(value, list):
return [card_from_dict(item) for item in value if isinstance(item,
dict)]
raise ValueError("state['board']l WMEBEMHESR, ")

def render_board(cards: list[TaskCard]) —> str:

lines = ["task_id | status | agent | deps
| attempts | session"]

for card in cards:

deps = ",".join(card.depends_on) if card.depends_on else "-"
sid = card.session_id[:8] if card.session_id else "-"
lines.append(

f"{card.task_id:12} | {card.status:7} | {card.assigned_agent:14}

f"{deps:25} | {card.attempts:”~8} | {sid}"
)

return "\n".join(lines)

def next_ready_card(cards: list[TaskCard]) -> TaskCard | None:
done_ids = {card.task_id for card in cards if card.status == "done"}
ready = [card for card in cards if card.status == "todo" and
set(card.depends_on) <= done_ids]
return ready[0] if ready else None

def decide_board_action(cards: list[TaskCard]l) —> BoardDecision:



failed = [card.task_id for card in cards if card.status == "failed"]
if failed:
return BoardDecision("blocked", reason=f"fZEEBIES:{",
'.join(failed)}")
target = next_ready_card(cards)
if target is not None:
action = "retry" if target.attempts > 0 else "dispatch"
return BoardDecision(action, task_id=target.task_id, reason="{&HitE#
Z")
unfinished = [card.task_id for card in cards if card.status != "done"]
if not unfinished:
return BoardDecision("finish", reason="FiBESEZH")
return BoardDecision("blocked", reason=f"Z{FKEisziTHES:{",
'.join(unfinished)}")

BEFEZS, BRBEIVMRSEME. ENHBRANSRESF, FMiEEFRHIT
BiEE.

def update_card(cards: list[TaskCard], updated: TaskCard) —> list[TaskCard]:
return [updated if card.task_id == updated.task_id else card for card in
cards]

def mark_running(card: TaskCard) -> TaskCard:
return replace(card, status="running", attempts=card.attempts + 1)

def mark_done(card: TaskCard, *, result: str, session_id: str) —> TaskCard:
return replace(card, status="done", result=result,
session_id=session_id)

def compact_text(text: str, limit: int = 1600) —> str:
normalized = "\n".join(line.rstrip() for line in
text.strip().splitlines() if line.strip())
if len(normalized) <= limit:
return normalized
return normalized[:limit] + "\n...(2HZE Agent &))"

def mark_retry_or_failed(card: TaskCard, error: BaseException) —> TaskCard:
error_text = compact_text(str(error), 1imit=800)
if card.attempts < MAX_ATTEMPTS:
return replace(card, status="todo", result=f"_LXER%M, HFEL:
{error_text}")
return replace(card, status="failed", result=f"ERAZSEAZIXRE:
{error_text}")

def done_cards_from_board(cards: list[TaskCard]) —> dict[str, TaskCardl]:

return {card.task_id: card for card in cards if card.status == "done"}
KEMER: 2 Agent FIMMES BB, L UHEHE
H, BEEIW. 2EHEENALO, ERELARMESR, TMEE ACP, BAUMKEIT Agent

iEESPURER



Lk 3. £ Agent GIiSAE A HE(ES R

M= BSRRRREE S ShR. FRARESTESSENE, 08, B, X8
RE, F Agent RIZIRIRNSS BITE DRERASKE. MLRSEH. ML L
%R,

F Agent BISERESR
RN BB
ProjectBrief title 36 agent B2
AN=BREE T ,  goal _ I 3% depends_on
QRS context HITIDR
RFEX IR REETHITAR

=+ Agent FAFRESLIFRE; RIBRIBEHR . BRIKH. RIATTAMELIESIR.

B 5: RENFRESLIFRE, BENBIANFIEARBEEERNTERZ5,

ESWREMD =% FetfiAE Agent BEIAARMILE worker, BIHRELREIZNISESR, &
EMEMIPERE., XEREERESHKR REKBLRLEARTESRE, BRMIZR
WHRERR, MAZHERRIERE.

board_guardrails = {
"allowed_agents": sorted(ALLOWED_AGENTS),
"task_count": f"{MIN_TASK_CARDS}-{MAX_TASK_CARDS}",
"task_id_pattern": TASK_ID_PATTERN.pattern,
"dependency_rule": "DAG, JHRIKMKH, ZE/D—KIEMKRELAN",
}

print(json.dumps(board_guardrails, ensure_ascii=False, indent=2))

DRINGE, BikE Agent EXLIREE(ES ., BERZAOMAREEER: —4H FES
W, BskKiREEBEEMR. AR LT, 7asEh) worker FREiX A,

def create_board_request(project: ProjectBrief) —> Any:

task_schema = {



"tasks": [
{
"task_id": (str, "f&E id, HE Agent BITHRA; FRNEREX. #F
MTxRIZL. "),
"title": (str, "{ES4REE. "),
"assigned_agent": (str, "HEE{FMH codex_research,
codex_plan, "),
"goal': (str, "XNF Agent EERHEEIER, BHIE 160 THXFR
MA. "),
"context": (str, "REAFELEXTFESENLARESR, 1EHIE 320 P
XEFUA, "),
"depends_on": [(str, "L task_id; ZEMKREBRNRESSIER, )],
}
]
}
return (
master_agent
.info({"\/ZB%r": project.text})
.input(
"IBERNE Agent, RIBWSBEIRETIRE— T AHRTESR, "
Y ESEEHIRRE, BATFE {MIN_TASK_CARDS}-{MAX_TASK_CARDS} 3Kz
B, "
"BRFHEFEMBIEIR. AIRE—1F Agent WMIrdE#H,
"EEITRESKEPEL codex_research @F2 codex_plan, Higit
depends_on, "
"REX RN DAG, TEETEIR, ABES|AAFEM task_id, BEMDH—KFHK
EmER,
"task_id &R lower_snake_case, 5% research_knowns.
plan_route, review_risks; AEFRAPIXSEFRF, "
"TEBESZIRENERSEAMXAFIRE; BEIMNIZRNEIENBIRH L TXEN
FOs, "
)
.output(task_schema)

)

def add_execution_boundary(text: str) —> str:
boundary = (
"HITIAR: F Agent RETIHRIMANEXN EBERSH;
"EEINBRIBIABTINERE, A EFMREAEENEIE, "
)

return f"{text}\n{boundary}" if boundary not in text else text

RELR ERIEISESIRAT AE AT SHIRT, ERAPITIERET—EFE, TEX
BRI SRGBEMDM: BREFER. worker BEEFE. MBI S AT EARE
SIFEBIRAIIRE R,

def require_text(item: dict[str, object], key: str, task_label: str) —> str:
value = item.get(key)
if not isinstance(value, str) or not value.strip():
raise ValueError(f"{task_label}.{key} WHREIETFRFE")
return value.strip()



def normalize_depends_on(item: dict[str, object], task_label: str) —>
tuplelstr, ...]:
raw_deps = item.get("depends_on", [])
if raw_deps is None:
return ()
if not isinstance(raw_deps, list):
raise ValueError(f'"{task_label}.depends_on #IiE3lx")
return tuple(str(dep).strip() for dep in raw_deps if str(dep).strip())

def ensure_board_is_dag(cards: list[TaskCard]) -> None:

by_id = {card.task_id: card for card in cards}
resolved: set[str] = set()
pending = set(by_id)
while pending:
ready = [
task_id
for task_id in pending
if all(dep in resolved for dep in by_id[task_id].depends_on)
]
if not ready:
raise ValueError ("{ESRIKMFEMIF, HELEESKITTEHA ready AR

&)

for task_id in ready:
resolved.add(task_id)
pending. remove(task_id)

def validate_model_board(raw_board: object) —> list[TaskCard]:

raw_items = raw_board.get("tasks", []) if isinstance(raw_board, dict)
else [1]
if not isinstance(raw_items, list):
raise ValueError("=% Agent ZiiR[E tasks FIXR")
if not (MIN_TASK_CARDS <= len(raw_items) <= MAX_TASK_CARDS):
raise ValueError(f"{EZ#HEFE {MIN_TASK_CARDS}-{MAX_TASK_CARDS} 3k
28, i {len(raw_items)}")

cards: list[TaskCard]l = []
seen_ids: set[str] = set()
for index, item in enumerate(raw_items, start=1):
if not isinstance(item, dict):
raise ValueError(f"tasks[{index}] @72 dict")
task_label = f"tasks[{index}]"
task_id = require_text(item, "task_id", task_label)
if not TASK_ID PATTERN.match(task_id):
raise ValueError(f"{task_label}.task_id #7iZ lower_snake_case,
PRl {task_id!'r}")
if task_id in seen_ids:
raise ValueError(f"&E task_id:{task_id}")
seen_ids.add(task_id)

assigned_agent = require_text(item, "assigned_agent", task_label)
if assigned_agent not in ALLOWED_AGENTS:
raise ValueError(f"{task_id}.assigned_agent REEE
{sorted (ALLOWED_AGENTS)}, s£fr» {assigned_agent}")



cards.append(

TaskCard(
task_id=task_id,
title=compact_text(require_text(item, "title", task_label),

limit=120),

assigned_agent=assigned_agent,
goal=compact_text(require_text(item, "goal", task_label),

1imit=360),

context=add_execution_boundary(compact_text(require_text(item, "context",
task_label), 1imit=900)),

depends_on=normalize_depends_on(item, task_label),
)

known_ids = {card.task_id for card in cards}
if not any(card.depends_on for card in cards):
raise ValueError ("ESHREMLFE—FKPIL, SNTEARIZ Agent HE")
for card in cards:
for dep in card.depends_on:
if dep == card.task_id:
raise ValueError(f"{card.task_id} FREEHKIIE2")
if dep not in known_ids:
raise ValueError(f"{card.task_id} {KEARFENES:{dep}")
ensure_board_is_dag(cards)
return cards

async def build_task_board(project: ProjectBrief) —> tuple[list[TaskCard],
object, str]:

NERER—RER, URERTERESBZER, MELHESRESREISEEE
BE.

request = create_board_request(project)
prompt_text = request.get_prompt_text()
raw_board = await request.async_start()
return validate_model_board(raw_board), raw_board, prompt_text

runtime_board, raw_board, board_prompt_text = await
build_task_board(project_brief)

print("===== % Agent prompt iy =====")

print(board_prompt_text[:1600])

print("\n===== IS AHESR =====")

print(render_board(runtime_board))

print("\n===== £ Agent T—H¥#Hf =====")
(

print(decide_board_action(runtime_board))



TBUME: WAHEEHIERERF Agent, £ Agent ZiBHIMN = BRI R BfRZ AT IR
AR, BHIBE—K ready €5,

bk 4. 5|\ ACP, IEFAEESEBAELERF

Agent

HFEE Agent EZMET—kEH 2. MHEDHRE. LWERTZER. BTHRA
TEACP: IE—KHBEH R Codex B EER, HEIK
INFFA L

ACP ML E : EZIMBF Agent, FREWSHRHAE

TriggerFlow chunk ACP L5 R # B F Agent EiE2%
%BY board_state AEERE initialize ACP &k Codex ACP Adapter A
#3& WorkerTaskInput 4’ new_session 4’ Codex ACP Adapter B
B call_worker_agent prompt
session_update stream = update AT, G, IR
WorkerResult ‘7 BT ERSENANFE
RUAFFSIAH] session_id

[E— session_id AJLAZ 40388,
zEu-':E |, BEfta, BEE Agent IRIBESRIRSRE.

B 6: ACP fiRERE. SR update; ESIFBATRFAIRNET £ Agent,

HN ACP B, FtiBE Agent AR BiEE ., XEM T HITEEEE A Codex ACP
Eig2s, 1BF Agent BAR[E profile FEIBAREES,

CODEX_BIN_DIR = Path("/Applications/Codex.app/Contents/Resources")
ACP_ENV = os.environ.copy()
if CODEX_BIN_DIR.is_dir():

ACP_ENV["PATH"] = f"{CODEX_BIN_DIR}:{ACP_ENV.get('PATH', '')}"
NPX_COMMAND = os.getenv("ACP_NPX_COMMAND", "npx")
@dataclass(frozen=True)
class AgentSpec:

" —AEIHRE Agent JBAKISMET Agent, "

name: str

command: str
args: tuplel[str, ...]



def launcher_available(self) —> bool:
if Path(self.command).is_file():
return True
return shutil.which(self.command, path=ACP_ENV.get("PATH")) is not
None

AGENT_MATRIX: dict[str, AgentSpec] = {

"codex_research": AgentSpec(

"codex_research",

NPX_COMMAND,

("-y", "@agentclientprotocol/codex-acp@l.1.0"),
),
"codex_plan": AgentSpec(

""codex_plan",

NPX_COMMAND,

("-y", "@agentclientprotocol/codex-acp@l.1.0"),
)

def resolve_agent(name: str) —> AgentSpec:
spec = AGENT_MATRIX[name]
if not spec.launcher_available():
raise RuntimeError(f"{name} WEshz8d8 A~ AW :{spec.command}")
return spec

for agent_name, spec in AGENT_MATRIX.items():
print(agent_name, "->", spec.command, " ".join(spec.args))

EMRER BV, WEESEBRABEENL, XI—THRERN L TXRE.

def build_worker_input(card: TaskCard, done_cards: dict[str, TaskCard]) —>
WorkerTaskInput:

missing = [dep for dep in card.depends_on if dep not in done_cards]
if missing:
raise ValueError(f"{card.task_id} ®R/>LEi&ER:{', '.join(missing)}")

upstream_results = {dep: compact_text(done_cards[dep].result) for dep in
card.depends_on}
return WorkerTaskInput(
task_id=card.task_id,
title=card.title,
assigned_agent=card.assigned_agent,
goal=card.goal,
context=card.context,
upstream_results=upstream_results,
acceptance=(
"REESRIES TR, A RIAITEEIRIE, ",
"FIE ARG E Agent HIGIL. ERMOM THFRE, ",
"ERERFIE 500 MHXFEFUA, ",



),

forbidden=(
"*gﬁﬁﬁaﬂﬁ%ﬁiﬁﬁo"
"AEIZEEAE A S
II?FELTT“D?, /\J&@Y%éﬂlbo ",
"AEBNESENEIE; REIMIZNANBELIIANGERRO,

),

)

def format_worker_prompt(worker_input: WorkerTaskInput) —> str:
payload = json.dumps(worker_input.to_dict(), ensure_ascii=False,
indent=2)

acceptance = "\n".join(f"- {item}" for item in worker_input.acceptance)
forbidden = "\n".join(f"- {item}" for item in worker_input.forbidden)
upstream = "\n\n".join(

f" [{task_id}]\n{result}" for task_id, result in
worker_input.upstream_results.items()
)
prompt = (
"fREE Agent @Y ACP HRMF Agent, MRREEEE TEXTMMEESE, "
"ETETEEIRE, OABEEERAM X HIHIETHEL. \n\n"
f"IBEESE: \n{payload}\n\n"
QU421 \n{acceptance}\n\n"
R TR \n{forbidden}\n\n"
"TERAPNHIE S AMESSGIC. EREROINXKE. IRG THIOREE, "
"SRKEZFIE 500 MHEXFEFUA, "
)
return f"{promptI\n\nLiEr=HHE : \n{upstream}" if upstream else prompt

SAREEA ACP, 1B3E—5K ready R A®BILRE, BEIRE T Agent SIKEIFILEE R,

first_decision = decide_board_action(runtime_board)

first_card = next(card for card in runtime_board if card.task_id ==
first_decision.task_id)

first_worker_input = build_worker_input(first_card, {})

print("===== F* Agent RHK =====")
print(asdict(first_decision))

print("\n===== H—KEAWIEESE =====")
print(format_worker_prompt(first_worker_input) [:1800])

/
/

ESEBHRIANE, B3N ACP, ACP RARERNTIEEH, FRRFIMESESIXIK
EO

from acp import PROTOCOL_VERSION, Client, spawn_agent_process, text_block
from acp.schema import (

AllowedQOutcome,

ClientCapabilities,

DeniedQutcome,



Implementation,
PermissionOption,
ReadTextFileResponse,
RequestPermissionResponse,
ToolCallUpdate,

ACP BJBSFE M Client FFia, X1 Client FBET Agent, RATIEIRE FHEEsHRE
update, FHIBRAFFXAEIELK,

class AcpWorkerClient:
"M Agent MAYE/N ACP Client, FEEF Agent, """

def __init__ (self, on_stream: StreamCallback | None = None) -> None:

self.on_stream = on_stream
self._text_chunks: list[str]
self._stream_emit_size = 0
self.update_kinds: list[str] [
self.permission_decisions: list[str] = []

[]

def begin_turn(self) —-> None:

self._text_chunks = []
self._stream_emit_size = 0
self.update_kinds = []
self.permission_decisions = []

async def session_update(self, session_id: str, update: Any, skkwargs:
Any) —> None:

str):

update_kind = str(getattr(update, "session_update", ""))
self.update_kinds.append(update_kind)
if update_kind !'= "agent_message_chunk":
return
content = getattr(update, "content", None)
text = getattr(content, "text", None)
if getattr(content, "type", None) == "text" and isinstance(text,

self._text_chunks.append(text)
await self._emit_text_progress(session_id, force="\n" in text)

async def _emit_text_progress(self, session_id: str, %, force: bool =
False) —> None:

if self.on_stream is None:
return

current = self.text

if not force and len(current) - self._stream_emit_size < 120:
return

delta = current[self._stream_emit_size:]

if not delta:
return



self._stream_emit_size = len(current)
await self.on_stream({"event": "worker_delta", "session_id":
session_id, "text": delta})

async def flush_text_stream(self, session_id: str) —> None:
await self._emit_text_progress(session_id, force=True)

async def request_permission(
self,
options: list[PermissionOption],
session_id: str,
tool_call: ToolCallUpdate,
*kkwargs: Any,

) —> RequestPermissionResponse:

reject = next((item for item in options if
item.kind.startswith("reject")), None)
if reject is None:
self.permission_decisions.append("cancelled")
return
RequestPermissionResponse(outcome=DeniedOutcome(outcome="cancelled"))
self.permission_decisions.append(reject.option_id)
return RequestPermissionResponse(
outcome=AllowedOutcome(outcome="selected",
option_id=reject.option_id)

)

async def write_text_file(self, xxkwargs: Any) —> None:
raise RuntimeError("R#EEFImZEFIAXHSENEN")

async def read_text_file(self, xxkwargs: Any) —-> ReadTextFileResponse:
raise RuntimeError("#EEFini%HE AN ZEEEN")

@property
def text(self) —> str:
return "".join(self._text_chunks).strip()

Client 71331% update; Session TATITEEIZRE AR BahEiEzR. YiRt. E=
&, &KX prompt,

class AcpWorkerSession:

def __dinit__(
self,
spec: AgentSpec,
*’
cwd: str | Path | None = None,
on_stream: StreamCallback | None = None,

) —> None:
self.spec = spec
self.cwd = Path(cwd or LESSON_DIR).resolve()
self.client = AcpWorkerClient(on_stream=on_stream)
self.agent_info = " (FR#EK)"
self.session_id = ""



None
None

self._process_cm: Any | None
self._connection: Any | None

async def __aenter__(self) —-> "AcpWorkerSession":

self._process_cm = spawn_agent_process(
cast(Client, self.client),
self.spec.command,
xself.spec.args,
cwd=self.cwd,
env=ACP_ENV,
)
connection, _process = await self._process_cm.__aenter__()
self._connection = connection

init = await connection.initialize(
protocol_version=PROTOCOL_VERSION,
client_capabilities=ClientCapabilities(),
client_info=Implementation(
name="course-master-agent",
title="i#2* Agent FAER",
version="0.3.0",
),
)
info = init.agent_info
self.agent_info = info.name if info is not None else " (Kigf#
agentInfo)"

session = await connection.new_session(cwd=str(self.cwd),
mcp_servers=[])

self.session_id = session.session_id

return self

async def __aexit__ (self, exc_type: object, exc: object, tb: object) —>
None:
if self._process_cm is not None:
await self._process_cm.__aexit__ (exc_type, exc, tb)

async def prompt(self, prompt_text: str) —> WorkerResult:

if self._connection is None or not self.session_id:
raise RuntimeError("ACP session [ER#EML")

self.client.begin_turn()

response = await self._connection.prompt/(
prompt=[text_block(prompt_text)],
session_id=self.session_id,

)

await self.client.flush_text_stream(self.session_id)

return WorkerResult(
agent_name=self.spec.name,
agent_info=self.agent_info,
session_id=self.session_id,
stop_reason=str(response.stop_reason),
update_kinds=tuple(self.client.update_kinds),
text=self.client. text,



permission_decisions=tuple(self.client.permission_decisions),

)

async def call_worker_agent(

worker_input: WorkerTaskInput,

*,

on_stream: StreamCallback | None = None,
) —> WorkerResult:

prompt_text = format_worker_prompt(worker_input)

async with AcpWorkerSession(resolve_agent(worker_input.assigned_agent),
on_stream=on_stream) as session:

return await session.prompt(prompt_text)

FR AW SESEI, FoRE/I prompt #l—)R&E$E smoke, XAFREIE EiZ o) @ F1“\l
SZEE LR S HHEE,

async def smoke_once(agent_name: str, expected_text: str) —> WorkerResult:
prompt = f*REIE {expected_text}, FEEMXMY, FEETWHS, 2B, "
async with AcpWorkerSession(resolve_agent(agent_name)) as session:
return await session.prompt(prompt)

async def smoke_multi_turn(agent_name: str) —> tuple[WorkerResult,
WorkerResult]:
async with AcpWorkerSession(resolve_agent(agent_name)) as session:
first = await session.prompt("R[EE CODEX_PLAN_TURN_1, AEEEXHE, A
FizfTomR, TEEXE. ")
second = await session.prompt("XR[EE CODEX_PLAN_TURN_2, AEiEENHE,
FEETwS, FEESSUF. ")

return first, second

research_smoke = await smoke_once('"codex_research", "CODEX_RESEARCH_OK")
plan_first, plan_second = await smoke_multi_turn("codex_plan")

print("research session:", research_smoke.session_id)

print("research text:", research_smoke.text)

print("plan same session:", plan_first.session_id == plan_second.session_id)
print("plan first:", plan_first.text)

print("plan second:", plan_second.text)

FBUE: ACP £IFEFIUNZE, BF Agent A EIRTEBFSIERILSF Agent, 2HIE
a, EIEIE, NERESRIASH RTE

it Agent Loop
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BIXE, & Agent EZBRIUMBES: TSR, MREISTR. BAINBF Agent,
BEIESIRS., MERE(IR0H TriggerFlow HI4TE, ItRESIERIVE, AIxH. FJE



TriggerFlow BJ chunk / when / execution 4544

@flow.chunk("plan_board")

=+ Agent ZESR
55 847 -> state["board"]

o @f}ow.chunk("dispatch_tasks")
E Agent BEES
i% ready £ &, iR ACP worker

when (dispatch_tas| s).qg o."f'.‘ihu"k( SynthesizeRreporty)

* Agent ZEIRE
EEREBEESIR, ERZAY

when(plan_board) .

A 4 A 4
TriggerFlow state ACP T Agent FABFH1THE runtime stream
ker_delt
board: AHAFEIRFAS RIZULH 7T WorkerTaskInput orerce e board_created / task_started
worker_inputs / worker_results: S&i2% TPFEREERE worker_delta / task_done
final_report: RALSRER 3R [E] WorkerResult 5 Agent dispatch_done / final_report_ready

L SR I A

execution = master_flow.create_execution(auto_close=False)
async_start(project_brief.text) -> get_async_runtime_stream(timeout=None) -> async_close()

i
S
=X

71 XEREBIR TriggerFlow BRI RFF:
%, WM ER R R,
Boh— IR el MERHIT .

KESHNFEHFHRAFEIREEROFHFLRKER, £ Agent ZIEETF Agent IR
IREYL B, 1NN REFEERR WK FIEEH#HE. F Agent E
23V ) /A

14/

TriggerFIow BEENENTIEEN AHIRE, %ES&E/M?{/’S\E\IE@*T ZESR. B
E55MR. B0 worker IN/ZERICE ., BEHAY chunk # REid X LR EFNEE
, BeENMUBREEHE 47(?52:51"10

def read_board_state(data: TriggerFlowRuntimeData) —-> list[TaskCard]:

return cards_from_state(data.get_state("board", {}))

async def write_board_state(data: TriggerFlowRuntimeData, cards:
list[TaskCard]) -> None:

await data.async_set_state("board", cards_to_state(cards), emit=False)
async def append_state_item(data: TriggerFlowRuntimeData, key: str, item:

dict[str, object]l) -> None:

values = data.get_state(key, []) or []
if not isinstance(values, list):
values = []



values.append(item)
await data.async_set_state(key, values, emit=False)

E— chunk RENR, BIE RaF Agent, IHEBRIELRTEESE
£. 3RS, worker DEFKEIX R, AGREARKESIRE A TriggerFlow state,

@master_flow.chunk("plan_board")
async def plan_board(data: TriggerFlowRuntimeData) —> str:
"UME Agent EM: RAFEWSBERFRAHESR, "

project = ProjectBrief(text=str(data.input), source="execution.input")
cards, raw, _prompt_text = await build_task_board(project)

await data.async_set_state("project_brief", project.to_dict(),
emit=False)

await data.async_set_state("raw_board", raw, emit=False)

await data.async_set_state("worker_inputs", [], emit=False)

await data.async_set_state("worker_results", [], emit=False)

await write_board_state(data, cards)

await data.async_put_into_stream({"event": "board_created",
"task_count": len(cards)})
return "board_created"

1 chunk 23 Agent Loop BRZI0N: IRESRR. % ready £. HEMEESE. 7
Fi worker, BIB4R, XENBUE WS IAEREIR, TriggerFlow AREABERIRES.
HAHRITILR,

@master_flow.chunk("dispatch_tasks")
async def dispatch_tasks(data: TriggerFlowRuntimeData) —> str:
" Agent BE: EESIRKIMERIRAS ACP T Agent, "

cards = read_board_state(data)
while True:

decision = decide_board_action(cards)
await data.async_set_state("last_decision", asdict(decision),
emit=False)

if decision.action == "finish":
break
if decision.action == "blocked":

raise RuntimeError(f"3* Agent FAZE:{decision.reason}")



target = next(card for card in cards if card.task_id ==
decision.task_id)

running = mark_running(target)

cards = update_card(cards, running)

await write_board_state(data, cards)

await data.async_put_into_stream(

{
"event": "task_started",
"action": decision.action,
"task_id": running.task_id,
"agent": running.assigned_agent,
"attempts": running.attempts,

b

worker_input = build_worker_input(running,
done_cards_from_board(cards))

await append_state_item(data, "worker_inputs",
worker_input.to_dict())

async def forward_worker_stream(item: dict[str, object]) —> None:
payload = dict(item)
payload["task_id"] = running.task_id
payload["agent"] = running.assigned_agent
await data.async_put_into_stream(payload)

try:
worker_result = await call_worker_agent(worker_input,
on_stream=forward_worker_stream)
except Exception as error:
retried = mark_retry_or_failed(running, error)
cards = update_card(cards, retried)
await write_board_state(data, cards)
await data.async_put_into_stream(

{
"event": "task_retry" if retried.status == "todo" else
"task_failed",
"task_id": retried.task_id,
"attempts": retried.attempts,
"reason": retried.result,
b
)
continue

finished = mark_done(running, result=worker_result.text,
session_id=worker_result.session_id)

cards = update_card(cards, finished)

await write_board_state(data, cards)

await append_state_item(data, "worker_results",
worker_result.to_dict())

await data.async_put_into_stream(

{



"event": "task_done",

"task_id": finished.task_id,

"agent": finished.assigned_agent,
"session_id": finished.session_id,
"stop_reason": worker_result.stop_reason,

)

await data.async_put_into_stream({"event": "dispatch_done"})
return "dispatch_done"

UEETTAESR, EZ1F Agent BIATTEE
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def board_for_model(cards: list[TaskCard]) -> list[dict[str, object]]:
return [
{
"task_id": card.task_id,
"title": card.title,
"assigned_agent": card.assigned_agent,
"status": card.status,
"session_id": card.session_id,
"result": compact_text(card.result, 1imit=2400),

for card in cards

]

async def synthesize_final_report(project: ProjectBrief, cards:
list[TaskCard]) -> dict[str, object]:
report_schema = {
"executive_summary": (str, "EMEALREN—BRHE, "),
"confirmed_facts": [(str, "BMIAEX, ")],
"information_gaps": [(str, "{AEHFHER. ")1,
"draft_plan": [(str, "BIHITAREIN, RSBIRHBER, )],
"risks": [(str, "M&. X@B. #FH. KRR, Z2FEXK, ")],
"next_questions": [(str, "ZILAELERIANEE, )1,
+
result = await (
master_agent
Anfo({"RRIBZEIF": project.text, "{ESZIRER":
board_for_model(cards)})
Anput ("EFESHRER, RE—HURBEREWHANRELRE, ")
.output(report_schema)
.async_start()
)
if not isinstance(result, dict):
raise RuntimeError("final_report o7& dict")
return result

@master_flow.chunk("synthesize_report")
async def synthesize_report(data: TriggerFlowRuntimeData) —> dict[str,



object]:
""ME Agent WE: EERRZXESR, BLRERWH, """

cards = read_board_state(data)

project_payload = data.get_state("project_brief", {}) or {}

if not isinstance(project_payload, dict):

raise RuntimeError("project_brief state WJiE dict")

project = ProjectBrief(text=str(project_payload["text"]),
source=str(project_payload["source"]))

final_report = await synthesize_final_report(project, cards)

await data.async_set_state("final_report", final_report, emit=False)

await data.async_put_into_stream({"event": "final_report_ready"})

return final_report

= chunk EX5EME, B TriggerFlow B il KEEmE. XBERNESR
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ESORERERS.

master_flow.to(plan_board)
master_flow.when(plan_board).to(dispatch_tasks)

master_flow.when(dispatch_tasks).to(synthesize_report)

print("master_flow ready")

REIGTREEN, XBELRNEZ TriggerFlow MEEE4EF] Codex worker B A1
=, TriggerFlow B9 runtime stream RN 2R 8 HTR; ERENENIHITENWSSE
4, FRUBAZAIA SN ERE

execution close,

def render_report(report: dict[str, object]) —> str:
def list_value(key: str) —> list[str]:
value = report.get(key, [1])
if isinstance(value, list):



return [str(item) for item in valuel
return [str(value)] if value else []

lines = [f"&Z&#WE :\n{report.get('executive_summary', '')}"]
for title, key in [

("SHIAEL", "confirmed_facts"),

("{3EXF", "information_gaps"),

("HREZFR", "draft_plan"),

("X BEIRR", "risks"),

("F—ZLa@", "next_questions"),

lines.append(f"\n{title}:")
for item in list_value(key):
lines.append(f"- {item}")
return "\n".join(lines)

def print_stream_event(event: object) —> None:
if not isinstance(event, dict):
print(event)
return
if event.get("event") == "worker_delta":
print(f"[{event.get('task_id')}:{event.get('agent')}]
{event.get('text', '')}", end="", flush=True)
return
print(f"\n{event}", flush=True)

execution = master_flow.create_execution(auto_close=False)
start_task = asyncio.create_task(execution.async_start(project_brief.text))

while execution.result.get_meta().get("status") == "created":
if start_task.done():
await start_task
break
await asyncio.sleep(0.05)

async def close_after_start() —> dict[str, object] | None:
await start_task
return await execution.async_close()

close_task = asyncio.create_task(close_after_start())
stream_events: list[object] = []

async for event in execution.get_async_runtime_stream(timeout=None):
stream_events.append(event)
print_stream_event(event)

flow_state = await close_task
if flow_state is None:

raise RuntimeError("TriggerFlow ;&BiR[E close snapshot")

flow_board = cards_from_state(flow_state["board"])



final_report = flow_state["final_report"]
if not isinstance(final_report, dict):
raise RuntimeError("final_report state #Jig dict")

print("\n===== final board =====")

print(render_board(flow_board))

print("\n===== final report =====")

print(render_report(final_report))
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worker_inputs = flow_state.get("worker_inputs", [1])



if not isinstance(worker_inputs, list):

raise RuntimeError("worker_inputs state wJig list")

for item in worker_inputs:

{3.

EfE1E Notebook B9IE1T4

i,

notebook_result = {
"project_brief":

}

result_path =

if not isinstance(item, dict):
continue
print(f"\n-— {item.get('task_id')} —> {item.get('assigned_agent')} ——-

print("goal:", item.get('"goal"))
print("upstream keys:", list((item.get("upstream_results") or

str(item.get("context", ""))
print("context preview:", context[:360])

HRIRTFA JSON, XM XHBTFHEBMER, ~A2EREMK

project_brief.to_dict(),
[card.to_dict() for card in flow_board],
"worker_inputs": worker_inputs,

"worker_results":
"stream_events":
"final_report":

flow_state.get("worker_results", []),

stream_events,
final_report,

RUN_DIR / "notebook_run_result.json"

result_path.write_text(json.dumps(notebook_result, ensure_ascii=False,
indent=2), encoding="utf-8")

print(result_path)
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