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CHAPTER 01

@ CrewAl 2114 ikZ1 Al Agent HRATFiE

CrewAl —8)iENA

CrewAl 2—"FF& Python 1EZ2, iL{RIEZ Al Agent AR—Z"FIBA", B Agent EECHAE. BisflTHR, thE
SHE TS, B Jodo Moura 7£ 2024 FE¥I8IiE, HZE 2026 &£ 4 BEHA 50k+ GitHub Stars, EEAIEKRIRNZ

BHEMMESS.

CrewAI 2 H) T &

fRATAE CrewAl I229"Al IREVIE 23" : REXIFEBARLS (Agent) . DECESS (Task) . EEMEETN (Crew),
RE—RED, Agent (JECE. BEHT. BEXRTER.

ISR

CrewAl FIZitIFEEM, = MrOMBRSHeELF:

7
Crew (EIBA)

1 1
| Agent A | | Agent B |
| #xz | | BF |

I__l__ll__l_—l

Y Y/

| Task 1 | | Task 2 |

| &Ry | | BRE |

e N e —
|

e Agent: —PEAE (role). Bin (goal). ER=EE (backstory) B9 Al SE{R, PIMHETH,
o Task: —FEAME, IBERLW Agent #f, HIEMEMA.

o Crew: IE Agent l Task AEHE—ENA, REHTINFE (IFFHIT or BRAEIK) .
X2+, CrewAl & Flow (%HEZ 1 Crew BII{ER) M Memory (B{ESICIZ), EEETRER.



MEMBIEISRB T AAE

Y CrewAl LangGraph

®iT B AeEiEHERA ERSH

EFRE £, 3 MR =, BERE

RIEE S =1

Python f{i32 >, YAML B2E EZ

EEhE PIEE S Agent KIF ERIREREE
SEMEFRE R

fRZ Python FFRE, RREE—
REERREHNE— P IRSRENHEIRLIE — LangGraph
RAEILZ D Agent HAS—H13IE — AutoGen
RASHRIE, BIEHEENA — Dify / Coze

™% Agent R4t — CrewAl

WESH CrewAl

o Python FFRE: CrewAl 24 Python 1822, B/ +{TXIERIEEMEE
o B@tIEM: AFLEFS. BiEST. TRBEWMXEZEERTIIE, B Crew FHIRBEE

AutoGen

MIER Z Agent
%

th

th

BHEITIEIRR

—1% Agent R4:

o AlRRAAERE: FTEETHRERAZ Agent 8811, CrewAl B APl iZitEERT/%

o 18Z Al Agent FIEMIA: BB / E5 / IMENREIREHIER, &5

INEZ T 2097

Dify

AR

&8, TASHR
15

NFRE

IERARAGE Al A

AREEHHR: TEAS Python NEZEINSEE Dify 5f Coze; RFEEX LLM HANERESZLVELS

Agent,

BE )R E & R )

BEEBRASZEIA CrewAl INBEEMRF Multi-Agent SEaLZEHA,



¥ RELF: KE CrewAl HiEBEE—T Crew

HIRES
CrewAl Z3k Python 3.10 ~ 3.13, SIEIEARE uv (Rust SHIBIR Python B1EIE2S, CrewAl CLI REMKETE) ,

# T@IA Python hRZAS
python3 ——version # FE 3.10+

# RE CrewAl (2BEIRE uv)
pip install crewai

# TNETIRE—ER
pip install 'crewailtools]'’

# SIIE
crewal version

LRTMEFE— crewai BLITLH, EREFBFREMIMEELR. ¥ Crew, iIlZk Agent,

tliEE —1UiHE
CrewAl 1I2EHIFRGS, —1TIREB S :

crewai create crew my_research_team
cd my_research_team

B E REM:

my_research_team/
— pyproject.toml # INE ki
F— .env # API Key RMUXE
— README.md
F— src/
L— my_research_team/

F— __init__.py

— main.py # NO: kickoff()

— crew.py # Crew EX (@CrewBase #ffizs)

| |— agents.yaml # Agent E2&
| L — tasks.yaml # Task BE&
L— tools/

L— custom_tool.py

|
|
|
|
| — config/
|
|
|
|

CrewAl E’]— Bit=m2 YAML B2& + Python BB E: Agent #l Task WABIEHREE YAML B, HBHHZHESE
Python B, ZEREXR YAML AR BHER, FARBZEN Python AEHE, EATFH.


https://github.com/astral-sh/uv

BeE Agent #l Task

FTF config/agents.yaml, ENX{REY Agent HIBA:

researcher:

role: "Senior Tech Researcher"
goal: "#EFIXTF {topic} F#. RAEMNEE"
backstory: >
RE—TERRAMRLA, BRMNEBEEETREKBER,
R R GRS HANEMA RS A, FIEREEXEE,

writer:
role: "Tech Blog Writer"
goal: "{EMRERE N —REESZIERNFIAEE"
backstory: >
MB—TRABEEF, XNEERBIR,
REVEE R —EEMNTRE, THESERREMBTE.

BTFF config/tasks.yaml :

research_task:
description: >
3¢ {topic} MWI—REEEF, B=: RIHRE. ROIDEE.
MEMOXZ, #HXiFM, BEEETRERRS.
expected_output: "—@EE 10 TMERRAMRS, ETERMEERE"
agent: researcher

writing_task:
description: >
BT ARE, B—F 1500 FHANXEAEE,
Ek: BABRA. BXLEFRE. BEBRWMEER,
expected_output: "—HEAUEEARHN Markdown X BEEXE"
agent: writer

B & API Key
£ .env XHERIEANMRK LLM APl Key:

# ZXIAFA OpenAl
OPENAI_API_KEY=SK—XXXXXXXX

# AAA Anthropic Claude
ANTHROPIC_API_KEY=sk—ant—xXXXXXXX

CrewAl BRIAMER GPT-40, {EfRFIINTE Agent BoE BIEEMEMSIFHIRE (FESAETRHSIEEER).



RBRENREIE—"T Crew

[ N
# LR
crewai install

# 517!
crewai run

KRiIFSTATTENIE Agent B Z T2 ML

[Researcher] ® Starting research on "CrewAI framework"...
[Researcher] I'll search for the latest information...
[Researcher] ® Task completed. Found 10 key insights.

[Writer] e Writing blog post based on research...
[Writer] ® Blog post completed. 1,523 words.

BREATEEES 1-2 2% (BURTIREY LLM IBRHEE) . MERRFELIRE, RUAIUE crew.py ERERHLEIX

w R F )

Q: W70 OpenAl 13? 2., CrewAl Z#F OpenAl. Anthropic. Google Gemini, Zih Ollama &%, FEENES
WEALIR,

Q: crewai create crew #1 crewai create flow HftARXHI? crew BIE— Agent HPAINH; flow BIE—
BEZ Crew WIERIB., FiFHTM crew FHA,

Q: YAML By {topic} Eft4? 5AIF., BITREE crew.kickoff(inputs={"topic": "CrewAI"}) {EANSLFKE,



CHAPTER 03

< #MIhEE: Agent, Task. Crew. Tool JRE IR

Agent B = EBEC E I

CrewAl #J Agent RREZ"— prompt"—EEARIZE. TEHE. ZIKEHMICIZ. BT YAML BB&, {RtErIAE
}£M Python EX:

from crewai import Agent
from crewai_tools import SerperDevTool, ScrapeWebsiteTool

researcher = Agent(
role="Senior Tech Researcher",

goal="#EIGR/EN. SMABAGER",

backstory="{R2—ME 10 FRHWANARDHIM...",
tools=[SerperDevTool(), ScrapeWebsiteTool()],
1lm="gpt-40", # AMUET Agent BAEEER
max_iter=5, # =mZEW 5 R

memory=True, # FREICIC
allow_delegation=True, # AFEFESZIRGEHM Agent
verbose=True # FTENEZdTE

T kS E0RER

e backstory 23
SRHETETANEE,

e allow_delegation &4 True f5, Agent KM BEIRAENESBNKEINEESIEN Agent FIT,

o max_iter [5lt Agent FEAZETEER, 5-10 BIEIREIEME.

EEERZM Agent TR, —TEENZEFITA"M—"BANERES " ENEFNE

Task BRIt ESR

Task 21R%5 Agent TIARIEIRNIES, BiF Task X 2E expected_output EE{K:



from crewai import Task

research_task = Task(
description="1F#f {topic} HIRIIEIZ, BIEMAEH. HtXRGE. TR,
expected_output="%£#{t Markdown R&, €18 10 MNES, SoMiREREE",
agent=researcher,
output_file="research_report.md" # Bz)REFEZIXL

# Task Z[EIRIAfEZE ETFX
writing_task = Task(
description="ETFAHRSESHABEE",
expected_output="1500 FHXFEAEZE, Markdown 1&={",
agent=writer,
context=[research_task] # B&h3REX research_task AYiHIERIA

context SEE CrewAl L2 —: RAFEFEL— Task WEREHMMELET— Agent, HERBNEE.

Crew HIFMHITIER

IfFE#HIT (Sequential) —Task 1&E XIRFEZEMAIT:

from crewai import Crew, Process

crew = Crew(
agents=[researcher, writerl],
tasks=[research_task, writing_taskl],
process=Process.sequential, # &R, BEXE
verbose=True

result = crew.kickoff(inputs={"topic": "CrewAI framework"})
print(result.raw) # REHH

B&MIT (Hierarchical) —Bz=19E—1 Manager Agent SRIAE(ES:

crew = Crew(
agents=[researcher, writer, editorl],
tasks=[research_task, writing_task, review_task],
process=Process.hierarchical, # Manager BmlREELMIT4
manager_1llm="gpt-40"

BRENEESESZBBEERKE . FEDTEENTR.

RAETAREE
crewailtools] B&F—#tFHFEEIFMNIA:




IR A& EEW APl Key

SerperDevTool Google % SERPER_API_KEY
ScrapeWebsiteTool MEXATINE pn
FileReadTool ERENANHh ST 4 7
DirectoryReadTool I B R pn
PDFSearchTool #%R PDF AR 7
CodeInterpreterTool H4T Python {73 7T
GithubSearchTool & GitHub B GITHUB_TOKEN
HEXTH

E—1EEXITEREE @tool ifiz%:

from crewai.tools import tool

@tool("Calculate Token Cost")
def calculate_cost(model: str, input_tokens: int, output_tokens: int) —> str:
"UUIRIEAREYAD token BEITHE API FRZHEA""M
prices = {
"gpt-40": (0.0025, 0.01),
"claude-sonnet-4-6": (0.003, 0.015),
+
if model not in prices:
return f"RHEEE: {model}"
input_price, output_price = prices[model]
cost = (input_tokens / 1000) * input_price + (output_tokens / 1000) * output_price
return f"¥u{hZEH: ${cost:.4f}'

BRI Agent #i1T, Agent 21RIE Task EEBAERSEA:

cost_analyst = Agent(
role="Cost Analyst",
goal="orFIffift AL API ERMA",
backstory="...",

tools=[calculate_cost]

CrewAl WTERLZFHES LangChain Tools, MB{RZEIBT LangChain TERUNEEZEER,

@ %3 Agent ZHE Al Engineer HIRRILEEE, BEIEEAIR CrewAl IESHEMH. &t Al HIERL? Amelia 2
AR



GEAZR

JR ACADEMY

Amelia

IT Career Consultant
EEM 1T LB B WTERE I0EFS2RMNE W, 3
ITTUHEREENEABEREEFANTR, BICIRHEE
Bt REARR AR, S ERILBRRRIRAREERL
TR, NERERAFBEEEINL

REITSIE, EEBORIEER

ITRARFHIRS
300+ 1000+ | 200+

B#EEN300+ AR #EBN1000+F REEE BREEBMERA
Itk 420 BEIhEETE

jiangren.com.au - % Al kK[FEA 12/37



CHAPTER 04

AMI5: Flow Z8HE. Memory iCl1Z. S1REIR

Flow: 4RHEZA Crew BIIER

SIRNIE S 732 —1 Crew IRAER, Flow &7, Flow ASMHEMNAIIESZ T Crew HieR, XIFFHEDX. H1T
AT, WEHE,

from crewai.flow.flow import Flow, listen, start, router
from pydantic import BaseModel

class ContentState(BaseModel):
topic: str = ""
research: str = ""
article: str = ""
quality score: float = 0.0

class ContentPipeline(Flow[ContentState]):
@start()
def pick_topic(self):
self.state.topic = "CrewAl 2026 FriFH"
return self.state.topic

@listen(pick_topic)
def do_research(self, topic):
# XEBAIA kickoff —4 research_crew
result = research_crew.kickoff(inputs={"topic": topic})
self.state.research = result. raw
return self.state.research

@router(do_research)
def check_quality(self, research):
# RIBARRERE T —F
if len(research) > 2000:
return "write" # B2, XEXE
return "redo" # ABKYD, EFHAR

@listen("write")
def write_article(self):
result = writing_crew.kickoff(inputs={
"topic": self.state.topic,
"research": self.state.research
1)

self.state.article = result.raw

@listen("redo")

def redo_research(self):
# J|— D ERNERERAR
result = deep_research_crew.kickoff(inputs={"topic": self.state.topic})
self.state.research = result. raw




@start() #Ric A, elisten() IFE—HFRMEMH, erouter() MFHIRA., XEENLLE 3 if-else T/#15

£

Memory: it Agent B{ESICERE
CrewAl X =Mig1Z:

1CIZEE 1EF =iEAR

Short-term =i Crew BITHAEIAN ETX AF

Long-term B2 /RETHAERIRER Z<ih SQLite

Entity BEFEXLHRNER (AR, TERS%) Zih SQLite
FREAI:

crew = Crew(
agents=[researcher, writer],
tasks=[research_task, writing_taskl],
memory=True, # FFE short-term + long-term

embedder={ # 187E embedding #&RE (BFICIZHER)
"provider": "openai",
"config": {"model": "text-embedding-3-small"}

Long-term Memory B9SEFRAEIE: 1REY Crew S5—RIE5EfE, Agent SIC(FMILERERERR. WLELM, T XABHREZRT
%, EEMARBZEIRINEE., INRESTHNENNES (LS HHEERE) 558H.

SERE
— Crew B[ Agent ATAFIREIN LLM——SRIEEUSLERE, EENMESES:



researcher = Agent(
role="Researcher",
goal="...",

backstory="...
1lm="claude-sonnet-4-6" RAE Claude, #HIEEEHR

writer = Agent(
role="Writer",
goal="...",
backstory="...",
1ln="gpt-40-mini" SEREEERMET

reviewer = Agent(
role="Reviewer",
goal="...",
backstory="...",
1lm="o01lama/1lama3" ERAAMAEE, BEIA

AHERF Ollama BN, AEE API Key, EEXNIFIERIAEEXRNIZS,

LB RABEH Crew

— P RENEMDH Crew:



from crewai import Agent, Task, Crew, Process
from crewai_tools import SerperDevTool, ScrapeWebsiteTool

search = SerperDevTool()
scrape = ScrapeWebsiteTool()

# Agent HIBA

scout = Agent(
role="Market Scout",
goal="#Zl {product} MFIEEZmMREESZHNT",
backstory="{RE| 1% SaaS TiHzhs, MRTEHER",
tools=[search, scrapel

analyst = Agent(
role="Competitive Analyst",
goal="%jtt {product} MERZHIINEE. EMN. AFIFEM",
backstory="{REBEKZMMt DT, IREEEHERE",
tools=[search]

strategist = Agent(
role="Strategy Advisor",
goal="EFZmDAE L THITHREIN",
backstory="{RE/" mRIEMI[E], FEIDHTEEMAIHAT"

# (ESHE

scan_task = Task(
description="#8% {product} MEEBRH, ST =ZRKE: EMN.
expected_output="RRFERE, ED 5 TEGE",

agent=scout

compare_task = Task(
description="3Jtt {product} FEN"ZmMHIMSE"
expected_output="i¥AIJLLiEFE + BNHERZIL",
agent=analyst,
context=[scan_task]

advise_task = Task(
description="%4a 3 HKEMKFRIGAEIN",
expected_output="B&£ENEE: EMITA. AftA. THERE. MER",
agent=strategist,
context=[compare_task],
output_file="competitive_report.md"

# ARABTD

crew = Crew(
agents=[scout, analyst, strategistl],
tasks=[scan_task, compare_task, advise_task],
process=Process.sequential,
verbose=True




result = crew.kickoff(inputs={"product": "CrewAI"})

X4 Crew H—RAKLYJHFE 30k-50k tokens (MIREREME), A GPT-40 A $0.15-0.30, A Claude Sonnet
EZ1 %,



CHAPTER 05

? BREE: Ef. BRin, ERERE

Effr: FRRE + BART S
CrewAl (SIZVMEZRE MIT FHE, Al RE. (RRHEEN LLM AP BRI (OpenAl. Anthropic ZHZA).

CrewAl EITIREIEEF A crewai.com:

RR 1% as

Free $0/R 50 )R Crew 147, EHitlsiz

Pro RETER BEZHITRE, #HABAE, BADME
Enterprise BAEE FAEERE, SSO, EEXIF

# AHhEE = HEZR%ZE + LLM API #EF

# A GPT-40 J9f5l, —1 3-Agent Crew H)XEZITAA:
# — WA ~20k tokens x $0.0025/1k = $0.05

# - Y ~10k tokens x $0.01/1k = $0.10

# - 5it4 $0.15/ %

# A O0llama AHERNZERE

w BRI R &
1. Agent FANTEIF, REMEFBHAE
XEHENNEE, RRSE:

agent = Agent(
role="...",
goal="...",

backstory="...",
max_iter=5, # [RHIERAELRE
max_retry_limit=2 # TERIRARKKEZE 2 R

ERHEE expected_output BEHEBEF—EMNBERSZ1L Agent REE.
2. Token Z3FR#BTHEA

% Agent IR token SEFEZSRIBMAAY 3-10 1§, ENEA Agent #%5 ESHI system prompt + ETX., #HI7%:
o HEESAEEEE (gpt-4o-mini . claude-haiku-4-5-20251001 )

o KBERFEA ABRIEE

o I&E max_iter BRIIRTEIF

e F verbose=True W2 token SEfRHEFE
3. ModuleNotFoundError: No module named 'crewai_tools'


https://crewai.com/

ZEIR T tools B1:

pip install 'crewailtools]'

4. Agent ZEIE1EHIZ, EHEAM

BER allow_delegation=True H1 EABEHANEMSHN, BRSE: LB Agent BB, AESHERRERE,
SyETEXE Agent £i% allow_delegation=False,

5. Ollama A& EYESR
Ha{R Ollama RSB 7EIE, RBEE:

agent = Agent(
role="...",
goal="...",
backstory="...",
1lm="ollama/1lama3.1" # #&z(: ollama/iEE!F

2t BUR R
REEZRIZA CrewAl? X MRIZE:

REESFESY AL ABIHED?
F— AEE, — LM @AM - HiER API, TAEESR

25 Python 13?
% - B Dify 3§ Coze (RIfR{LIEH)
AN

pay
— EEREminERSRE? ~ LangGraph
L fapmisE,. AesIiEm? - CrewAl @

|— FEAR - CrewAl + Ollama ZAHbiEE (T API )
L iRER - CrewAl Enterprise 3 LangGraph + LangSmith

CrewAl vs E##E Prompt Chain

BAZIE: "FKA Python B2iA APl, B/ MR ERFEABITIE? "

T, 18 CrewAl FHRRME T XLATR S BE S SHAT:

o Agent BEBIRE: S Agent BIMIIAY system prompt 1 LT, FEEIESTHR
o BaIERHMEHE: TREERKKBER, Agent REBNIHRKRE

o ZIRAEI: Agent RINE S AMEBRMNESAIMBMNERAESENAK

e Memory fI%3]: BIE{TICIC, HAMYT

o MEIRFNIEIR: verbose Hik. callback hooks. token jEiEIEER



FEIR

B R docs.crewai.com =G, EFEIR

GitHub BFE github.com/crewAllnc/crewAl JERS + examples B

YouTube B 2% "CrewAl tutorial" Jodo Moura EBi###

#HXieis community.crewai.com REFEFANIB

CrewAl AIE crewai.com EAINLEREE, 10 B+ ARESH

EFEWC SREE_ENADE, ARG Agent BB Task HARMIRE TR, LEEBZHREHER.


https://docs.crewai.com/
https://github.com/crewAIInc/crewAI
https://community.crewai.com/
https://crewai.com/

CHAPTER 06

7 M2 5i@K: B crewai test &1t Crew R

H4Z Agent L EEIERITE M

EIREDN LLM B, MRFEERMABL. BHid—7 Crew, {REIXNEIZ:
o W1 Agent i T HEIR(E R

o Task HIRRFEE Agent backstory F(a)@a?
o BXR LM REIRE, BE8REE?
CrewAl {7 —EZTENIK T AHEREIZ XL G,

crewai test: —HMSBEIBMAITS

crewai test BERMRMNHAREEZTE., TRIBIRK Crew B1T N X, REBE—MTHE LLM A8 MESHT S (1-10),

# 8 3 )R, A gpt-4o-mini {EAWE (EEH, #H)
crewai test -n 3 -m gpt—4o-mini

G

(N
Task | Run'1 | Run 2 | Run 3 | Avg

search_task
compare_task
advise_task

Crew Overall Score 7.3 | 8.2 | 6.8
Total Execution Time | 142s | 128s | 99s

BERERMNMES:

1. AZARKES (Run1H Run 3 £ 2 A L) — ZESHWARETZME, Agent EFA—I

2. BERDES (19 < 6) — 17BA expected_output EXAiE, & Agent backstory RITEE
REEIAERIBEIRER crew. test() :

from crewai import Crew, Process

crew = Crew(
agents=[scout, analyst, strategistl],
tasks=[scan_task, compare_task, advise_task],
process=Process.sequential

# n_iterations=3, openai_model_name FB{EER

crew.test(n_iterations=3, openai_model_name="gpt-40-mini")




crewai train: FHALRIIZ Agent

RIMEN Agent BB EEA@EMRE? A crewai train WEATITES, EXETHIERNRGIEL Agent:

crewai train -n 5 -m gpt-4o0-mini

E1THAE, BRHITREAZRTBRIEN Agent #tHiTH (1-10) HRMXFREG. IIGERFRFEAI
trained_agents_data.pkl, /X crew.kickoff() RIE=IINZE.

# BB ABIGETE (BRATR)
crew.kickoff(inputs={"product": "CrewAI"})

# ZRIIZGHE (BRREBRIXILER)
crew.kickoff(inputs={"product": "CrewAI"}, reset_memory_before_execution=True)

fAiHiZ train? E00 test RMEMESFHD <7, HERHRIILG. B train MATNEL, TEHMERER
i

verbose t&3\: IR1TIBER Agent BEHE
EFRINTRIX: FF verbose=True B5TEMH ReAct B,

crew = Crew(
agents=[scout, analyst, strategist],
tasks=[scan_task, compare_task, advise_task],
verbose=True # FTENE Agent WIBRZE + 1751 + WX

BEESTIRKIXEF:

Scout] Thought: I need to search for competitors of CrewAI...
Scout] Action: Search('"CrewAI competitors 2026")

[
[
[Scout] Observation: Found LangGraph, AutoGen, Dify...
[Scout] Final Answer: Here are the top 5 competitors...

F| Agent BEATEER (B— Action £ 3 &RIX L), JEMEE:
- TERTEWRETHERARNSA?

o expected_output &L Agent FNEHARHMRIZE?

crewai replay: [BIKMAIES
K Crew (10 ™MESU L) HEIE 8 TET? AREMLK:



# FUH ERIBITHRTEES ID
crewai log-tasks-outputs

# MZE 8 MMESH (task_id B 7, M 0 FfiR) Efie
crewai replay -t 7

replay ERZAIESNBMEEN LT, RERMRIEENESIE XN / #HHY Crew RIEARERK
K,

DeepEval: BHzhftiffd + Cl &£

crewai test RFENflA, E# Cl RKEMEE DeepEval:

pip install deepeval crewai

from deepeval.integrations.crewai import DeepEvalCrewObserver
from deepeval.metrics import AnswerRelevancyMetric, FaithfulnessMetric

# EMMEE——TRE, FEE Crew ZBiE
DeepEvalCrewObserver()

# ESOF{EIERT

metrics = [
AnswerRelevancyMetric(threshold=0.7),
FaithfulnessMetric(threshold=0.8)

# IE® kickoff, DeepEval B=hi#skFiAE span
result = crew.kickoff(inputs={"product": "CrewAI"})

# BEIHMERS
# deepeval test run &% confident-ai.com FHJ{ft

Cl Efix—#, ®X PR FBIBRIE Crew RIKBES .

THilEER
fEIR FIE iR R73 1)
Agent HIH S5TER S @2 E backstory # goal Z&&MA BEE Agent EX, MEKRLR
BRERERRK expected_output EEHKIEH 7 expected_output BIIERER
TEARLN TH APl key / WERBIER seeayMii TH, #0 max_retry_limit=3
5 N+1RERIES N NER context=[task_n] H&&&M EXFE RIS
Crew 87 30 DiisER max_iter E&FKS 3% max_iter=5, F replay &k

7 2 crewai test, BEEML Agent T2, XFEAEFHK Al Engineer FI7KE, ARIRIX LR H B SLIN H BIIFETIRE?
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£ EF= 4% FastAPI $2& + Docker B2t + B 4258

MEIZAZIBRSS

A crew.kickoff() REFEEMN, HBxTiRE, EXWESBEREE:
1. HTTP itk : 1LRIHFRS. ERES. RliRiREERA Crew

2. BFHMAT: Crew I8 2 D1, API AEEFEZE 2 4P
3. ESRTIER: BPRRENE"TER" TR " ExMm"
4. KBRS : WMERENE LLM B ARAZIEE N RIZEER

X—EEXMOEEEERIE,
FB FastAPI 3£ Crew
TNB %4 :

my_crew/
— crew.py # Crew EX

— api.py # FastAPI NFg
— Dockerfile
L— docker-compose.yml

crew.py (EFE=EMNZmDH Crew):



from crewai import Agent, Task, Crew, Process
from crewai_tools import SerperDevTool

def build_crew() —> Crew:
search = SerperDevTool()

scout = Agent(
role="Market Scout",
goal="#Zl {product} MFEZREEMNT",
backstory="{RE[TiEER SaaS MiFmHE",
tools=[search],
max_iter=5

)

analyst = Agent/(
role="Competitive Analyst",
goal="%Jtt {product} FZSMEIIHRE. EM",
backstory="{REKEMLDT",
tools=[search],
max_iter=5

scan_task = Task(
description="#% {product} FEZmH
L= = 5

expected_output="Z@RBFERE, B
agent=scout

)
compare_task = Task(
description="3%3tt {product} HMENZRAMSE",

expected_output="1¥4A3LL5ERE",
agent=analyst,
context=[scan_task]

return Crew(
agents=[scout, analyst],
tasks=[scan_task, compare_task],
process=Process.sequential




import asyncio

import uuid

from fastapi import FastAPI, BackgroundTasks
from pydantic import BaseModel

app = FastAPI()

# MfF job JAE (£ # Redis)
jobs: dict[str, dict] = {}

class KickoffRequest(BaseModel):
product: str

@app.post("/kickoff")

async def kickoff(req: KickoffRequest, background_tasks: BackgroundTasks):
job_id = str(uuid.uuid4())
jobs[job_id] = {"status": "running", "result": None}

async def run():

try:
crew = build_crew()
# kickoff_async() FPEESZHER
result = await crew.kickoff_async(inputs={"product": req.product})
jobs[job_id] = {"status": "done", "result": result.raw}

except Exception as e:
jobs[job_id] = {"status": "error", "error": str(e)}

background_tasks.add_task(run)
return {"job_id": job_id}

@app.get("/status/{job_id}")
def status(job_id: str):
return jobs.get(job_id, {"status": "not_found"})

@app.get("/health")
def health():

return {"status": "ok"}

BIUR%C1E /status/{job_id} EHZI status == "done" , BE result,

EATEZ 4 Crew: kickoff_for_each_async

WRRNIPER"E 10 M REB—RZHDIT", B kickoff_for_each_async :




from crewai import Crew

products = ["CrewAI", "LangGraph", "AutoGen", "Dify", "Coze"l]
inputs_list = [{"product": p} for p in products]

crew = build_crew()
# FHEH, BohBEESHER
results = await crew.kickoff_for_each_async(inputs=inputs_list)

for product, result in zip(products, results):
print(f"{product}: {result.raw[:200]1}")

B1TH 5 TABERE 10 28, ARRFTE 2-3 21 (BURT LLM Ri&E).

BT S 4ERM: restore_from_state_id (CrewAl 1.14.5+)

Flow BE|—E A WEBIVEE T? THAMLF, Flow IFFX K State, B restore_from_state_id MEIR
Y:

73/ \
BB D

n



from crewai.flow.flow import Flow, listen, start, persist
from pydantic import BaseModel

class PipelineState(BaseModel):
topic: str = ""
research: str = ""
article: str = ""

class ContentPipeline(Flow[PipelineState]):
@start()
@persist # BEWNITEBERE state
def pick_topic(self):
self.state.topic = "CrewAl 2026 4~=ZF=&"

@listen(pick_topic)

@persist

def do_research(self, topic):
result = research_crew.kickoff(inputs={"topic": topic})
self.state.research = result.raw

@listen(do_research)
@persist
def write_article(self):
result = writing_crew.kickoff(inputs={
"topic": self.state.topic,
"research": self.state.research

1)

self.state.article = result.raw
pipeline = ContentPipeline()

# [E®H, Z3 state_id
result = await pipeline.kickoff_async()
state_id = pipeline.state_id # {R7FF3E

# BT? MEDTERFHREIRE, PECH state_id

recovery_pipeline = ContentPipeline()

result = await recovery_pipeline.kickoff_async(
restore_from_state_id=state_id # MIZIREENIZH state 4k4E

@persist FEIFF NS, RIESHTHE state FE AN SQLite (EXIN). restore_from_state_id INENIREB/EEH
state_id EEEER, RIBHEARE.

JFE: restore_from_state_id # from_checkpoint AEERIRTAE, “if—.

Docker Bt

Dockerfile:




[
FROM python:3.11-slim

WORKDIR /app
COPY requirements.txt .
RUN pip install —--no-cache-dir -r requirements.txt

COPY .
EXPOSE 8000
HEALTHCHECK —--interval=30s —-timeout=10s \
CMD curl —f http://localhost:8000/health || exit 1

CMD ["“uvicorn", "api:app", "--host", "0.0.0.0", "——port", "8000"]

docker-compose.yml (& Redis T4 job IRESFAE) :

services:
crew—api:
build:
ports:
— ''8000:8000"
environment:
— OPENAI_API_KEY=${OPENAI_API_KEY}
— SERPER_API_KEY=${SERPER_API_KEY}
— REDIS_URL=redis://redis:6379
depends_on:
redis:
condition: service_healthy
restart: unless-stopped

redis:

image: redis:7-alpine

healthcheck:
test: ["CMD", "redis-cli", "ping"l
interval: 10s
timeout: 5s
retries: 3

restart: unless—stopped

(N
# B

docker compose up —-d

# Mk

curl =X POST http://localhost:8000/kickoff \
-H "Content-Type: application/json" \
-d '{"product": "CrewAI"}'

# BRE

curl http://localhost:8000/status/{job_id}




RAAIER . ET IR BER T KRR
—1> 3-Agent Crew B)X%y $0.10—0.30, EMNES SR 100 XFi2E $10—30/K. JL BTN :

(N )
agent = Agent(

role="...",
goal="...",

backstory="...",

max_iter=5, 2| FBRTEEA
max_rpm=10, SrMBZ 10 X LM BE FHREK)

crew = Crew(
agents=[...],
tasks=[...],
max_rpm=30, # Crew RFIPRE

IRERESREE (AUARE 60% HISCHR) -

HEFRR [RE
MTTIE R + (S2IRE gpt-40-mini / claude-haiku-4-5-20251001 5, kb GPT-40 {EH 10x
SZEIR / RE claude-sonnet-4-6 / gpt-4o HERHEEE
REREER claude-sonnet-4-6 XFREREK
AR FARNE ollama/1lama3.1 = API 2

EREEME: s
7= Crew ET{RTANE, ETABE. KENNHXRE Langfuse (FIE, THIEE):

[ N _
pip install langfuse

(

import os

os.environ["LANGFUSE_SECRET_KEY"] = "sk—..."
os.environ["LANGFUSE_PUBLIC_KEY"] = "pk—..."

os.environ["LANGFUSE_HOST"] = "https://cloud.langfuse.com" # ZHEITEHL

# Langfuse HEj patch CrewAl, TEXEAH
import langfuse

langfuse.configure()

# IE® kickoff, FiE LLM ERBmILR
result = crew.kickoff(inputs={"product": "CrewAI"})

Langfuse Dashboard RJIAEZE|E/R Crew iZ1THY: token JHFE. RO, 81 Agent BOIFEHE. KWK, RIEKXRK
NS HIE drill down FIE{RRY Agent B,



CHAPTER 08

€ Knowledge #1iREE: ik Agent iEE(REOFATE XY

P LFTEE Knowledge
LLM RAEYIZEES L BRI ATRAS

ENMANMRABTNAMEER. TmFM. SERMR. HERKME,

CrewAl Knowledge IfgETE v0.70+ 5|\, AEEME RAG (Retrieval-Augmented Generation) : {RIEIEIRZE
Knowledge Source, BB, M=/, EARMEEEIEE (2X1A ChromaDB), Agent HIITESHSBoQEHE X
BEIANLTX, THRBFIMEXEAS.

1L E 242 LangChain RAG £%8K:

CrewAl Knowledge HCS# RAG

&S 3 7RG 20-50 1T

% Agent 1= B, Crew RAHEH FF L retriever
Agent ™ AFIIRE Agent fR5I R IHIER EZE retriever
PEN=5)— PORFRE + /IS RHREF, FrEmzH

PO Knowledge Source

1. StringKnowledgeSource — BHiZFRF &

REH, ERIEVELMNERIRS Agent (PRI, ASIENT. EESH):

from crewai.knowledge.source.string_knowledge_source import StringKnowledgeSource

# EmAEH
product_spec = StringKnowledgeSource(

content=
@AM JR AL BhF

=ALTX: 128K tokens

XIHES: PX. ®X. AX

Eff: REER 100 %/X, Pro kR ¥99/8
MEAI: SaaS mim, AZIFMEL

nnn
’

metadata={"source": "product_spec_v2", "version": "2.1"}

metadata ZF[IERY, HN_L/E Agent RILAKNES|BRIZM MARARSE—UH T Bug HFEERRER.

2. PDFKnowledgeSource — i£BY PDF {4
i PDF Ri# knowledge/ B3 (CrewAl MEBBHANMIRERR), RE:



from crewai.knowledge.source.pdf_knowledge_source import PDFKnowledgeSource

# XFEFREIEZD PDF
hr_policy = PDFKnowledgeSource(
file_paths=I[
"hr_policy_2026.pdf",
"employee_handbook.pdf"
P
chunk_size=1000, # SE ~1000 tokens (BRIA 4000, SXALHLRFERTIE/N)
chunk_overlap=200 # BR5EBZEMNES (B5ILEEHIIET)

XHEEZEIT knowledge/ B, MRIRNMBLEHMARE, tBAIMELIIIERI,

3. TextFileKnowledgeSource — JEBX4E X A3 {tk

[ N _
from crewai.knowledge.source.text_file_knowledge_source import TextFileKnowledgeSource
docs = TextFileKnowledgeSource(

file_paths=["changelog.txt", "api_reference.md"],
chunk_size=800

Markdown, TXT. HEXHHIZH .

4. HENX Knowledge Source

4% BaseKnowledgeSource , LI load_content() 7%, AILUEANEUEZE. APl. Confluence HEEFRIE:

from crewai.knowledge.source.base_knowledge_source import BaseKnowledgeSource
from typing import Dict, Any
import httpx

class ConfluenceKnowledgeSource(BaseKnowledgeSource):
space_key: str

def load_content(self) —> Dict[str, Anyl:

# M Confluence API HIENTTERNZA

resp = httpx.get(
f"https://your-domain.atlassian.net/wiki/rest/api/content",
params={"spaceKey": self.space_key, "type": '"page"},
auth=("user@example.com", "YOUR_API_TOKEN")

)

pages = resp.json() ["results"]

return {page["title"]: page["body"]["storage"]["value"] for page in pages}

add(self) —> None:

content = self.load_content()

for title, body in content.items():
self._save_documents( [body])




FEFAIN: Crew 25l vs Agent 25l
Crew 5l (FiE Agent %)

from crewai import Agent, Task, Crew, Process

policy_source = PDFKnowledgeSource(file_paths=["company_policy.pdf"])
product_source = StringKnowledgeSource(content="7/=m#Mi&...")

hr_agent = Agent(
role="HR Specialist",
goal="[E& R THASZBRDA",
backstory="{RE/A5 HR, BEFAEMSEHIE",
verbose=True

product_agent = Agent(
role="Product Advisor",
goal="EIEZEFHImaRa",
backstory="{RE@F"@mER, HREBME~@BIEHEMN",
verbose=True

crew = Crew(
agents=[hr_agent, product_agent],
tasks=[...],
knowledge_sources=[policy_source, product_sourcel, # £=ARHZE
verbose=True

Agent &5 (1 Agent EEHIAE)
HARE Agent BEIEABAIFAZE AR (EEa0N S5 Agent ZFBETRIRIIRER), £ Agent EERIgE:

from crewai.knowledge.source.pdf_knowledge_source import PDFKnowledgeSource

# 27 CFO0 Agent BEFFIMSBIRE
financial_report = PDFKnowledgeSource(file_paths=["ql_financial_report.pdf"])

cfo_agent = Agent(
role="CFO Analyst",
goal="oMMISHIE, RIXEI",
backstory="{RZ CFO e, EERIISHH",
knowledge_sources=[financial_report] # Agent EE

general_agent = Agent(
role="General Analyst",
goal="EEMIFHER",
backstory="{RfaZIMBTIH D"
# RBEEMSHIRE




EmH: HR EGRI0/E Crew
FritBE MR — R TIRE — Agent ERBERX — HH/EREIE:

from crewai import Agent, Task, Crew
from crewai.knowledge.source.pdf_knowledge_source import PDFKnowledgeSource
from crewai.knowledge.source.string_knowledge_source import StringKnowledgeSource

# BEHAIRE

policy_pdf = PDFKnowledgeSource(
file_paths=["hr_policy_ 2026.pdf"],
chunk_size=1000,
chunk_overlap=150

fag_source = StringKnowledgeSource(
content="""

Q: FHBOR? A: NRR 1 MR 5 K, 1-3 &£ 10 X, 3 FME 15 K.

Q: IREME? A: RBRFEAE - BELIE - USET] 3 PIIEERZEIK,

Q: mEITIEBER? A: B8AR= 3 X WFH, TRl 1 RBiF, WHABTER.

metadata={"source": "hr_faqg_v3"}

# BLE Agent

hr_specialist = Agent(
role="HR Policy Specialist",
goal="/EMEZER TXTATBERAGEIR, 1R4&5|ABERIRX",
backstory="""{RE/A8] HR &5, WASMEMEFIETUREE,
(B & (el AR N5 | R R RBUR R, AeEERBEN, """,
verbose=True

# & Task

answer_task = Task(
description="RT[a: {question\n\niEEFH AR, HEERCIEHEIRBEXBERER. ",
expected_output="/EMIIEREZS, B8 1) BEEEE 2) BXBEREXSIRE 3) WEFIMERELR",
agent=hr_specialist

# AR Crew

hr_crew = Crew(
agents=[hr_specialist],
tasks=[answer_task],
knowledge_sources=[policy_pdf, faq_sourcel,
verbose=True

# MR
result = hr_crew.kickoff(inputs={"question": "FHAERNIF 3 &F, FREB/LKATUBE? "})
print(result.raw)

Agent ZEMERELNEEELR " FR"BXEE, EBRRRCINLTXEBERE—AEE LLM RiCiZH, REIE
TREIAE,




RSB ERIR

1. M2 EE Embedding API

ZRINER OpenAl text—embedding-3-small, EEIZE OPENAI_API_KEY , FAHthiEHEL:

crew = Crew(

agents=[...1],
tasks=[...],
knowledge_sources=[...],

embedder={
"provider": "openai",
"config": {"model": "text-embedding-3-small"}

FB7sih Ollama embedding (Z#A) :

embedder={
"provider": "ollama",

"config": {"model": "nomic-embed-text"}

2. MEEETF

FE—RBRNSERNERENXIE (K PDF AJgEE/ o), ZEREFE .crew_knowledge/ BRE, BXRBEWEE.
NHEEHEICENEFEEHRD=t.

3. chunk_size @

SAYHEBIRE, chunk ANEINAE:

pe=ESil #7F chunk_size EE
BRE/EEY 500-800 PRI, NERRREBEES
FARSCH /APl XA 1000-1500 TEE | FES

KIRE/BRH 2000-4000 R TERE



S Agent T, ETHRELBEHRINE?

XARFMAIELRRTE jiangren.com.au/wiki/crewai—guide, FEEMEH, EAZF
TR H 20+ AAEF Al TE$ERE (Claude Code, Cursor. n8n. Dify...) #1 Al

Engineer A EAINE FiREFE—8%0E CrewAl BAG#EH. BREER TIEN
fEmm, SRENEN,

GEAZR
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IEIXZ PDF %458 ESEE Agent FTR THIEE.
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