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MOPIBHAJIbHUM AHAJII3 PYTHON ®PEMMBOPKIB /IS
CTBOPEHHSI ATEHTIB HA OCHOBI LHIITYUYHOI'O
IHTEJIEKTY

BiHHMIIEKMI HAI[IOHATBHUIA TEXHIYHUH YHIBEPCUTET

Anomauin

B pobomi nposedeno nopisusanvnuii ananiz Python ¢gpeiimeopxie ons cmeopenns LI azenmis. Oyineno LangGraph,
Llamalndex, CrewAl, Semantic Kernel, AutoGen, OpenAl Swarm, oocnidoceno ix cunvni ma caabki cmopowuu,
MOdACTUBOCII.
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Semantic Kernel, AutoGen, OpenAl Swarm.

Abstract

In the paper, a comparative analysis of Python frameworks for creating Al agents is conducted. LangGraph,
Llamalndex, CrewAl, Semantic Kernel, AutoGen, OpenAl Swarm are evaluated, their strengths and weaknesses, and
capabilities are investigated.

Keywords: Artificial intelligence, large language models (LLM), LangGraph, Llamalndex, CrewAl, Semantic
Kernel, AutoGen, OpenAl Swarm.

Beryn

B ocranHi pokm B ramy3i IITY4YHOTO IHTENEKTY CIOCTEPIra€Thcsi 3HAYHE 3POCTAHHS PO3POOKU Ta
3actocyBanHs areHTiB LU amst pi3HUX 3aBHaHb, TaKUX SK MOMIYK iH(popMalii, 0OpoOKa JaHWX i TPUIAHATTS
cknanHuX pimens. [losBa Kinbkox ¢QperiMBopkiB Python, po3poOneHnx crerianbHO A CTBOPEHHS arceHTIB
I, magana po3poOHUKaM Pi3HOMAaHITHI IHCTPYMEHTH JJIsl CTBOPEHHS CKJIaJHMX CUCTEM HA OCHOBI areHTiB.
Opnnak BuOip BiAMOBiIHOTO (QPEHMBOPKY MOXE CYTTEBO BIUIMHYTH Ha MPOIYKTHBHICTh, MACIITAOOBAHICTh 1
MOIMBOCTI KiHIeBux areuris 11

Llst Te3a poboTa crpssMOBaHa Ha MPOBEACHHS KOMIUIEKCHOTO MOPIBHSUIBHOTO aHANI3y IIECTH OCHOBHHX
¢peiimBopkiB Python mist ctBopennst arentiB IIII: LangGraph, Llamalndex, CrewAl, Semantic Kernel,
AutoGen i OpenAl Swarm. JlocnmimkeHHs 30CepeXeHO Ha OUiHII IMX (PEeHMBOPKIB 3 TOYKH 30py iX
OCHOBHOI CIIPSIMOBAHOCTI, CTaTyCy BiJIKPUTOTO BUXITHOTO KOy, IMIATPHMKH MOBH IPOTpaMyBaHHs, CHIIbHUX
1 CIaOKKX CTOPiH, MOXKIIMBOCTEH KEPYBaHHs MaM’ATTIO, IHTErpallii iHCTPYMEHTIB, MIITPUMKH BTPYYaHHS Mij1
Yac BUKOHAHHsI Ta HAHKpaIIuX BapiaHTiB BUKOPHCTAHHSI.

Pe3yabTaTtu gocaixkeHHs

JlocmiKeHHsT OLIHIOBAJIO TaKi MOKa3HUKH BiJICTaHi:

1. LangGraph: neii ¢ppeliMBOpPK Harojiouye Ha OpKECTpOBLI CTaHy Ta rpadax craHiB. Sk pilieHHS 3
BIJKPUTUM BUXITHUM KoJOM, 1o miarpumye Python i JavaScript, LangGraph BHpi3HS€TBCS MOMIIUBICTIO
KOMIIOHYBaHHS, O€3MEepepBHICTIO Ta CKIaJHUM KEPYyBaHHSAM CTaHOM. BiH MicTHTh rpadiku 31 30epeKeHHIM
CTaHy 3 NMOCTIHHOIO aM’SITTIO Ta 100pe iHTerpyerses 3 iHcTpymenTamu LangChain. OgHak #oro ckiagHicTh
1 oOMexeHa MiATPUMKA IEBHUX IIPOrpaM MOXKYTh CTBOPUTH IPOOIEMH 11 HOBUX KOPUCTYBAUiB.

2. Llamalndex: opieHToBaHMi Ha iHAEKCyBaHHS Ta momyKk nanux, Llamalndex € ¢pelimBopkoM 3
BIZIKPUTHM KOZIOM, sKHit miarpumye Python i JavaScript. Moro cumbHi cToponn nonsraroTh y eheKTHBHOMY
npuiioMi Ta 00poOIi JaHUX, a TAKOXK MOTY>KHUX MOMIIMBOCTSIX MOIIYKY AOKYMEHTiB. @peliMBOPK MPOIIOHYE
Pi3HI METOAM IHIACKCYBaHHS Ta HaJa€ IHCTPYMEHTH IS MiAKIIOYCHHS HaHMX 10 MexaHismie LLM. Horo
OCHOBHI 0OMEKEHHsI BKJIIOYAIOTh 0OMEXKEHHIH BUOIp KOHTEKCTY Ta BUCOKI BUMOTH JI0 PECYPCIB ISl BEITUKUX
HaOOpiB TaHUX.



3. CrewAl: 111 cTpyKTypa 30cepekeHa Ha B3a€MO/Iii ar€HTIB Ha OCHOBI poOJieH 1 JOCTYITHA SIK PIlICHHS 3
BIAKPHUTHM KOa0M, 110 IiaTpumMye Python. CrewAl mpormonye 3pyuny miatdopmy 3 XOpoImuMu iHTepdericaMmu
abcTpakiii, Mo poOUTH Ii JOCTYMHOI JyIs pO3poOHMKIB. OpHAK BiH Mae OOMEXEHI MOMKIHMBOCTI
HaJIAIITYBaHHS Ta 0OMEXKEHHS OO IHTerpallii poJbOBOi MaM’sTi, & TAKOXK BHCOKI BUMOTH JIO TIaM SATi JJIs
CKITATHUX POOOYHX IPOIIECIB.

4. Semantic Kernel: 3ocepemkyerbcss Ha iHTerpaiii HaBHYOK i3 IUIAHYBAHHSIM IMPHUPOJHOI MOBH, €
¢peliMBOpKOM 13 BiIKpUTUM KomoMm, o miarpumye C#, Python i Java. BiH gemoHCTpye MoOOyibHY
apXITEKTypy, TOTOBY 1O KOPIIOPAaTUBHOTO BHKOPHCTAHHS, 1 Ma€ TMOTYXHI MOXKITMBOCTI 30CEepeIKEHOCTI,
TaM’sITi Ta IIaHyBaHHS. Moro ciabKicTh mossrae B CKIIa IHiil yCTAHOBII, TOTEHIHO KPyTiil KpHBiii HABYAHHS
Ta CyOCUMBOIIYHUX (HECEMAaHTHYHUX ) OOMEKECHHSIX.

5. AutoGen: AutoGen 06a3yeTbcs Ha OaraToareHTHiH apXiTeKTypi Ta AOCTYNHHH SK (pedMBOpK i3
BIIKPUTHM KOJIOM, 110 miaTpumye Python. Bin mpomnoHye HacTporoBaHi areHTH, po3MIMPEHY OPKECTPOBKY Ta
KOMIUTEKCHI (pyHKIIi 77151 BAPOOHHUUHMX CepeoBHIL. Foro 0CHOBHi cIabKi CTOPOHM BKIIOYAIOThH CKJIAAHICTH
MPOIIECIB 1 HEONTUMATbHI MOKIIMBOCTI BTPYYaHHS il YaC BUKOHAHHS.

6. OpenAl Swarm: crieriani3yerbest Ha Jierkiit koopaunaiii arentiB, OpenAl Swarm e ¢peiiMBopkom 3
BIZIKPUTHM KOZOM, 10 TiaTpumye Python. Moro mepeBarn BKII0HAKOTH jerki HACTPOIOBAHI KOMIIOHEHTH Ta
CKCIIEPUMCHTAIbHI, HeBU3HAUYCHI TeXHiuHI Mexi. OJHaK BiH HE Mae MOKIUBOCTEH KEpyBaHHS MaM’SITTIO Ta
Mae 0OMeXeHy MiATPUMKY BTPYUIaHHS JFOAWHH.

Feature LangGraph Llamaindex CrewAl Semantic Kernel AutoGen OpenAl Swarm
I—— Stateful orchestration and Data indexing and Role-based agent ek Multi-agent Lightweight agent
¥ cyclic graphs retrieval collaboration h preg 9 conversations coordination
languages
Open source Yes Yes Yes Yes Yes Yes
Programming languages Python, Javascript Python, Javascript Python C#, Python, Java Python Python
Controllability, continuity, and  Efficient data ingestion and User-friendly platform, Enterprise-ready, modular, Customizable agents, Lightweight, customizable,
Strengths . .
LangChain interoperability querying, flexibility role-based architecture future-proof asynchronous messaging open-source
Complexity, limited support for  Limited context retention, Limited orchestration Limited focus, memaory Complexity of prompts, subpar E
et ) . = bbbk N e xperimental, stateless, limited
Weaknesses distributed systems, potential  focus on search and retrieval,  strategies, rate limits, potential  limitations, challenges with convarsational aspect limited L CE 0 i enee
for supervisor issues file size and processing limits  for incomplete outputs reusing existing functions capabilities in specific scenarios Ys P 9

Various indexing techniques Built-in memory

Memory management S ateful graphs with persistent o oficiant memory management with vector VolatileMemory (short-term) ot qpiicanie Not applicable
data d and Qdrant support
management store and SQlite database
Provides tools for data Offers a range of bilt-in supports plugins and
" : f
Tool integration z‘:ggrfégzl‘;’“h tangChain to0s ¢ onnactors, indexes, and tools and allows custom connectors for integrating ﬁq"&?{f’;°g'ﬂ‘:§%g\‘:§:g:‘)ns cubpoits drect funation L
engines tocl creation external services 9
Enables human Supports human-in-the-loop

Allows human interventionin  Supports human-in-the-loop Supports human participation  Not applicable

Human-in-the-1oop SUPPOM  workdiows through agents and workflows  POIChOlON b dgentiasks - Ivaugh IMevactive Ggents  jn muiti-agent conversations  (human-as-a-tool)
Complex workflows requiring  Data-centric applications, Collaborative agent systems  Enterprise-grade applications, :S“ﬁ?;’u‘;r::ﬁ:‘nlruni—u i :E’I}"l’:eg;‘(’zz‘:;";humn
Best use cases fine-grained control, state knowledge retrieval, and with specialized roles and integrating Al with existing :g:velsminns and aumngmous i hlweigm Fonotsas, ardl
management, and adaptability question-answering automated workflows systems and codebases e L PIOion/Res;

task solving educational purposes

Pucynoxk 1 — ITopiBusiHHS (perimBOpKiB 1i1st cTBopenHs LI arentis

MoxJIMBOCTI KepyBaHHsI TaM’ITTIO CYTTEBO BiAPi3HAIOTHCS B Pi3HUX CTpyKTypax. LangGraph npononye
rpadiku 31 30epeKeHHSIM CTaHy 3 TMOCTiiiHOIW mam’aTTio, Toal sk Llamalndex mpomonye pi3Hi Meromau
iHAeKcyBaHHs i 00poOku nanux. CrewAl peasnizye poaboBYy aM’sITh 13 IaM’ATTIO AJ1s1 KOHKPETHOTO areHTa.
Semantic Kernel mictuts mincumBosiudi Moaesi nmam’siti. AutoGen He HaroJoIrye Ha KepyBaHHI mam’sTTHO
SIK Ha OCHOBHi# (ynkii, a OpenAl Swarm BBakae KepyBaHHS IaM’ATTIO HE3aCTOCOBHUM JI0 CBOTO JIN3aiHY.

VYeci ¢dpeiiMBopkn 3a0e3rneuyoTh MeBHY (opMy iHTETparii iHCTPYMEHTIB, aie 3 pi3HUMH MiIXO0AaMHu.
LangGraph interpyerbcsa 3 inctpymentamu LangChain, Llamalndex npomoHye minkito4eHHs AaHUX 10
MexaHi3MiB LLM, a CrewAl Hagae HU3Ky BOYIOBaHUX IHCTPYMEHTIB JIJIsl CTBOpEHHsI areHTiB. Semantic Kernel
MIATPUMYE IHTErpalifo IUiariHiB 1 HaBUYOK, AutoGen J103BOJISE BUKOPHCTOBYBATH IHCTPYMEHTH uepe3
BUOpaHi cimyx6u, a OpenAl Swarm niarpumye npsiMi BUKITUKY QyHKITIH.

Mo JIHBICTB TIOJCHKOTO BTPYYaHHSI i/l 4ac BUKOHAHHS BiApi3HAEThCS Mk (pelimBopkamu. LangGraph
i Llamalndex 103B0JIsIFOTh JIFOAMHI BTpy4YaTHCs B poOoui npoiiecu, CrewAl 3a0e3mnedye yuacTh JIOAHMHU Yepe3
areHTiB Ha iHTepdeiicax, a Semantic Kernel migrpuMye y4acTh JI0AUHE B pO3MOBAX MiXK KUIbKOMa areHTaMHu.
AutoGen Hajae iHCTPYMEHTH JIJISl TIPOLIECIB, IO 3IHCHIOIOTHCS JIFOIUHOK B UK, Toal Sk OpenAl Swarm
Mae 0OMeKeHY MiITPUMKY JIFOJICBKOTO BTPYYaHHS.



BucHoBok

[NopiBHsAnpHMIA aHai3 MiAKPECIIOE BaXKIMBICTH BHOOPY BiAmoBimHOI cTpykTypu areHTa Al Ha ocHOBi
KOHKpETHHX BUMOT mporpamu. LangGraph mponoHye HamiiiHe KepyBaHHS CTAHOM JUIsI CKJIAJHUX POOOUMX
mportiecis, Toxi Ak Llamalndex 3abe3mneuye edexTrBHI MOKINBOCTI TonryKy Aaaux. CrewAl cripusie criBmparti
Ha OCHOBI pouseit, Semantic Kernel uymoBo miaxonuTs Ais KOpIOpaTHUBHOI iHTerparii, AutoGen mpomoHye
KOMIUIEKCHY 0araToareHTHy apXiTekTypy, a OpenAl Swarm 3abe3neuye jerki MmexaHizMu koopawHamii. s
JOJATKiB, SKi BUMaratoTh CKJIaJHOTO KEPyBaHHS CTAaHOM 1 OPKECTpOBKU pobodoro mpotuecy, LangGraph e
cunpHIM BHOOpoM. [IpoekTH, 30cepemkeHi Ha oOpoOLi Ta MOIIYKy AaHUX, BUrparoTh Bifg Llamalndex. s
CHITBHUX 0araToareHTHUX CHUCTEM i3 Bu3HaueHuMHu poisimu CrewAl Hanae noctynne pimenns. KopnopaTusai
MporpaMu 3 MOAYJIBHUMH BHMOTaMH JI0 HABHYOK J0OpE Y3rOIKYIOThCS 3 CEMaHTHYHUM siapoMm. CkiamHa
B32€MO/IisI aT€HTIB 1 pO3MINpPEeHa aBTOMATH3AIlIS 3HAXOASITh MATPUMKY B AutoGen, TOI SIK eKCIIEpUMEHTAIbHI
MPOTrpaMu 3 aKIEHTOM Ha JIETKHX MMPOTOKOJIaX MOXYTh BimmaTu nepeary OpenAl Swarm.
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