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Abstract: Workflows running in multi—agent systems combine the capabilities of multiple agents, organizational management mechanisms,
and communication protocols into executable sub—task sequences, exerting a significant influence on the completion of collaborative tasks, the
generation of results, work efficiency, and management models. This paper introduces the concept of multi—agent workflows, presents the clas-
sification, composition, and life cycle of workflows, and summarizes and compares typical multi—agent workflow generation technologies,
workflow optimization technologies, and workflow security guarantee technologies. The research indicates that the core of current multi-—agent
workflow generation technologies lies in task decoupling, while the focus of workflow optimization is on reducing resource consumption and im-
proving the quality of generated results. It is necessary to enhance the security of agents themselves and introduce secure communication proto-
cols to ensure the security of multi—agent workflows.
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Fig.1 Hierarchical multi-agent workflow
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Fig.2 Peer—to—peer multi-agent workflow
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Fig. 3 The life cycle of a workflow
B3 TiEmrIEaER

BB o 38 H U DA 55 43 Al R AR €643 TE , R Be AR
AR BFRE S5 750 2 AR PRI R 455, 4
ATE MR REMR . BN, 78 AutoGen HEZR KR 3 72
SR MR A T AR A AT N LASE B, A — A B
Wrs 2 AT 55 v, IR B B A 46 B B AR T 18 e e A 1 7
KRG AT P 3R o [RIAE , 7E MetaGPT 1, B4
Product Manager % fE 14 A il 25 #4) Ak 114 7 i 75 R SO 20,
TE OWLAESE rpr | A 55 0 R0 B 143 2ot 73 Ak T FL X & A
HARME 55 479753, IF B FAE 55 43 BUOE— 1D, [W] if i
FHARMBE R BRI R 0 TAT 556 i —Fh TAE
LA
142 A7 A

PATHE 28 BRI TAE R PATAE 55 BB . B RE AR 48
A A= e TAR A E AT 55, vl REVS S T H 8 HI 5o
LH. PR AR PSR . A0, 78 AutoGen 1, $0AT £ 45
Writer £ fg /4 A= iU CHY | Safeguard 5 ek 2y 2t
MetaGPT #4547 W 38 i3 Engineer 5 A8 AR 45 5 (015, I 46 3t
LT B R & A AR AR fE OWLAEZE B
RE A8 3 B R Workers T4 LASE AT 45120, PR g ik
A BAF o B IBCRT AT AT 55, FEA 43 e 45 8 RE K Work-
ers AT , Workers 3 i F & B8 1 56 i 71T 55 I 1% [0 4T: 5%
R
1.43 RAxidAE

FETAR R SAT P s Ss s i it — e 75 200 AR
A7 el i SRS ARy S B . 45 S RIS SR TR Bl
PUATEE R VPAR R | 280 BB AR 22 G382 S AL 24 1E 4
BREGEA AL o R Y Bl L T 2 R BRI TAE AT
T B B AT I BES o A Aflow TP DAL AR IR T SRR R



-4 BT T

2026 4

WSO TAR AT AR . 7 OWL M 4T: 55
Qb PRI, PR R R AR AR 5% O S e mg AT O
B i BIEDET T R, 7E PEER P, RGBT Re-
view B REIA , 38 ik 4 DR 445 SR 2 75 096 2 P SR, X TR 4
FT B B A T B LA S B R B A AR Ak
144 ANEFFLA
NPl LLsem 2 5, S At s 4] 1, LI iR £
BRI RGBT AT SRR o AL Fe v AN SR G
AT A TTARG , Gt A ST B DB Lo 7E AutoGen
1,38 o UserProxyAgent B fig {4 , FH 7 AT LA B B3I F ik
A A s e 1 S £ S5 R N S A ALTEAT: 55 T RE S SRt
fESR A4 A S 7€ LangGraph 1, JF & # 1E &
ke 8 B P T A breakpoints , $AFT 8145 RE 1 S [ B8
IR AE R N A A B BSOS R IR AL 5B 4T, SR
KL B P A 42 4x AL B DR B 2 AR R R R N AT
%:*zllﬁhﬂo

2 ZEBEIERMARIR

21 ZEEBEGEITERERKRA

ARSI AT T FE U 2 R R AR T AR W HE QL AT X L
B, £9 45 CAMEL'"7' | AutoGen'"" | MetaGPT''?' | Agent-
Verse!'™™ | OWL'' | MegaAgent'"” | EvoAgentX'®* | Lang-
Graph''®’ | Coze'?" | CrewAI'”’ | Agno . Google ADK, i 2}z
Bt 7 NRIXEE M S A SR A R g HE Y
FOR K AR T 2151 2 AR AR TAR WA 3 kit

B TR E S HTR LE , AR SO RG24 R R RRIR A €1
TAEW 326 TAE WA O & N5 NZR T T S it
BU T H SRR S AR 4R T, AT e 1S A 2 R e
RPME TARRAESS, ARGk 1 o, Hir /7 RoR K A8
B, 320 2B IR TAEW /3 2K M i b AT 1 BLH , 72
F1%) 2t A% ZH 5 LU Ay 3 A2 BEAR YR B, 31 B H-D—Pre” 3
IN RS S+TE LA TAER

CAMEL iffi i Inception Prompting & % G 1K 43l fA {4,
WP 58T 855151 B SRS A IF T 2 5
X, B2 F SR GE AT 5517 I HE AL IR TR BTl 5 R o
P, JC s WUE LI IR H , AU A (52 7R 80K LLM 425
M. HSCELTTHEAR B Bk = g5 Ak 356 L 2 P AR L) 90 5
1551 g

AutoGen $& 3t T 55 B 53 19 05 15 20 2 B RRARAHE 4L, 52
FRIF & i ARl A SR8 5 E X2 R B, g A
XHiG REI . A0 RN « UserProxyAgent & AT 55, A
B R 2o R A B R AR 1, SRR AT 5 T R
o ZHESR P B human—in—the-loop 5 ARG FR ', %7
ZRPAT R T N T

MetaGPT HEHL AR A 20 W) ATBA , 2R FH ™A% i E L SOP Bk

3 TAEWR , Product Managerﬁ‘ﬁﬂjéﬁ%ﬂ‘zifﬁ \Architect % 1128
4 .Project Manager R i .Engineer SEPRAC QA Engi-
neer MR IS UE . 2% A7 € bR v Ak Hh ) SCRY T i it
WAy AR S KT & b B s, AR R
fe AL AR (H R MR X DL I AN 2R AL 55

AgentVerse 5| A A2 l— TR SR—PAT—IFAE 7 O BEER 1L
PEIR , SCHF )25 A 1L 3 REAR T S 3K /2 13 17 235
S B AL A7 5 2R kAR AL o3& T OO HE
BT HMHS LSS Z T REEMMES I
UL, (HLZH BN A 0BT B AN S T S B B TR IR
B[R] A PR TR R

OWL 2 43 2 Z B BRARHELL 3 1 A0 5 PA T IS
R, S v R B S0 Y o HAZ O AR K « Planner £ B
1436 9 43 fi# AT: 55 . Coordinator £ B /445 22 73 iC . Worker %
REAA A FH U T B AT, SRR N ZRBir B AL
Planner {38 fb2% 2], 3T T HZ B X Rl oy
SRl 2 G0 I i AT B 5 1 Workeer BV E , BEBR £1
Do e A8 22 YR TR A [] 52 2 4F: 55 I, 4 U A= i o+ ¢ 5
LN

MegaAgent 52 B T Jo 5 Fl & L SOP HY R ALAL B o
1F , Admin Agent R 5 E: 55 &2 22 FE SN A 53 e A= W AR -
[, DX A2 24 55 Bl B 3220 B4 Re AR O 2t AT B
SCHEIATIAT R DA, SCRp b R it S A R R
AERRAEWE R TT K R S5 52 A 55 vh e B B 19 9™
JRAE SRR B KB A 1 R B I AR KRL)
I

EvoAgentX #2473l {b T ARG A B 5 #EALAESE , AT 55
o8 A B B 2 8 BR AR 25 4, IF 4 B TextGrad . AFlow .
MIPRO % Bk kAR T H SR>, Had T2
B AR A S B YT 55, W R T T A R e A
PERE . H IR, TSI K LA SR Ak B it

LangGraph & J & T B g HEE =, T 2 & T3l i ¢
R, LRHEIR 3 3 S ORES S PR, 1% &
R R RGP S, JC4E4E A LangChain A 25, AL
B2 T T AR 2R TR S AHLR G e

Coze V5 T AARARACHS - 15, $ P-4 490 0 A 07 2
a5 2B BB, SR U A RIS RAG IR
o i@ TRl A Ak A i SR R R A
TR A AESFEE W, (HIFERIIaEZ R,
SR RIS 228 BRI DM 5 T sh Ak PR REHOBUIZ LM,

CrewAT Fe i AP 5638 i YAML SC/F AR5 a2 8 e
WaE  THRHAMES Bir. Bal)E, 888 8 e 2
1155 00 o AR 55, PR AR AR R REAA A4 A €035 A ) AT
5 IR SRR AR TR R G R . A BB, R
F Sl B AT R T L R SR 2. Crew AT RETH AL i
Gy RG22 B Be IR A S AR K (0 R MR AR 4R
HEWIRERE I AN A2



53 1 =

URCAB R R

K5 R UME TR

Table 1 Typical workflow comparative analysis
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