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AnHoTamnus

ITOoT 0630p OTBEYAET HA MPAKTUYECKUNA BOMPOC: kKakon coding agent BbIOPATH i paboThl MpeKe
Bcero ¢ OpenAl models — odurnmansubin Codex, orkpeiTeiin OpenCode, MunnMmanbubid Pi, HOBBIN
MiMo Code wmu mpyrou mactpyment. Cpes 3adukcupoBan na 13 wmionst 2026 roma. Mccnemosanme
ommpaeTcs Ha OQUITUANBHYIO TOKYMEHTAIMIO IPOAYKTOB, akafgeMudeckue paborel o benchmarks, Tpu
KJIaCCa MCCIENOBAHUN TPOU3BONUTEILHOCTH 1 Mybaukamuu o be3omacHoCcTH agentic systems.

[naBupii BBIBOM: [Jisi OOJBIIMHCTBA Pa3pabOTYMKOB, KOTOPbIE OCO3HAHHO BbIOUPAIOT
OpenAl models, pasymasiii default — Codex. Ou aydme apyrux CBA3BIBAET AKTYaJIbHBIE
OpenAl models ¢ moxamsuon paboron, IDE, desktop m cloud, a Taxke mpemocTaBiasieT TOTOBBIE
sandbox, approvals u network controls.[1] [2] OpenCode crout BbIGpaTh, €cin BajkHEe OTKPBITHIN
kop, provider portability u BosmoxuoCTE yiTH Ha local models. Pi mogxomuT Tem, k10 X09€eT KOPOT-
KUY, HAOMIOMAEeMbIN U IPOrPAMMUPYEMBIA harness u roToB caMOCTOSTEIbHO IMOCTPOUTH Permission
model. MiMo Code unrepecen persistent memory u orchestration, 1o moxa CIUIIKOM MOJIOM, & €r0
CPABHUTEJIbHBIE IPEUMYIIECTBA OATBEPKACHBI IIABHLIM 06pasom vendor-run tests.[8] [12] [14]

Hu opun nybauunein leaderboard He paér [MOCTATOYHBIX OCHOBAHUU OOBIBUTL OOWH IIPOOYKT
ayuqmuM. Pesyabrar coding agent — 3T0 He TOILKO MOmenb, a mpoussemenue model x harness x
context policy x tools x permissions x budget x environment. J[isT xoMaHOBI OKOHYATEIHHOE
pellleHre MOJKeH MPUHUMATh KOpoTkui private bake-off ma cobcTBenHBIX 3amadax, ¢ yI6TOM CTOU-
MOCTY IIPUHITOIO M3MEHEHVsI, BpeMEHH Teview 1 4acToThl nepenenok.[21] [24] [25]

BBe,I[eHI/IGZ 9TO MMEHHO MbI BbI6I/IpaeM

CnoBo «agent» ckpbiBaer mBa pasHbix cios. Model remepupyer paccysxmenue, Texct u tool calls.
Agent harness pemaer, kakue Gaibl TOMAAYT B KOHTEKCT, Kakue tools MOCTYIHBI, KOTIa BBITOIHATD
shell command, kax cKEMaTh UCTOPUIO, KOTTA IPOCUATH MOATBEPIKIEHNE, KAK 3allyCKATh TECTHI U 9TO
cuntaTh 3aseprrennem. Codex, OpenCode, Pi u MiMo Code moryT obpamarses k OpenAl models,
HO JaloT UM pasHble paboume cpembl. [losromy Bompoc «kxakon agent mydrine paboraer ¢ OpenAl»
Henbsst ceectu k cpasuennio GPT ¢ Claude mim MiMo.[9] [12][14]

B 0630p BrItoYeHBI TepMUHANBHBIE U OOJaYHBIE agents, CIOCOOHBIE YMTATH repository, M3MeHSTh
HECKOJILKO (DAMIOB, 3alycKaTh KOMAH/BI M MUTEPATUBHO NPOBEPATH pesyiabrar. Inline autocomplete
paccMaTpPUBAETCsS TOILKO KAk cocemuuy pexuM paborbl. He cpasBHuBarorcs obbrumble chat-marep-
(denchl U KOHCTPYKTOPBI 00mux business agents: OHE pemraioT Apyryio 3amady.

Kpurepun Boibopa:
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HbI€ BAPUAHTBI. JTO He yTBepkaenne, uro Codex Bcernma remepupyer aydmui patch. 3to BbIBOR 0
CyMMAapHOM DPUCKe BHepeHus mis noib3oBaTens OpenAl models.

Ilouemy Codex — ocnoBHol default gas OpenAl models

Codex — eIMHCTBEHHBIN BAPDUAHT B cpaBHenuw, rie provider momenn, model family u agent surfaces
OpUHAIERKAT ofHOMY mocTaBInuky. Odbunuanbuas qoxymenrarnus obbequuser CLI musa moxambHOro
repository, IDE extension, desktop app u cloud tasks. CLI uurtaer m menser Gamnibl, 3aIyckKaer
yCcTaHOBJIEHHBIE tools m mMeer non-interactive codex exec; cloud 3amyckaer 3amavu mapajieabHO B
M30JIMPOBAHHBIX environments u Bo3spamaer summary ¢ diff nepen cosmanmem PR.[1][3]

“Inspect, edit, and run code from your terminal.”[1]

9Ta BepTUKAILHAS MHTErpalus BakHA He Kak OpPEH, a KaK CHIWJKCHME YKCIA HEIOATBEPKISHHBLIX
npennonoxenuin. B model-neutral harness paspaboTyumkyu [OIKHBL IPOBEPUTL COBMECTHUMOCTD
reasoning levels, tool-call schema, caching, compaction u 06paboTky OmMUOOK [T KaXXJOU HOBOU
mogenu. Codex moxer MeHsaTh harness Bmecre ¢ OpenAl model release. Ha 13 wmions 2026 ropa
rexymuMm cemerncrBoM OpenAl sasuasercs GPT-5.6: Sol mis mambonee cnoxubIX 3amad, Terra kxax
famanc xadecTBa u nensl, Luna s 6omee meméBeix u 6picTphix workloads.[4] 9ror cumcox 6prcTpo
ycrapeBaer, HO first-party myTh yMeHbIIaeT 3afepiKKy MEKOY BBIIYCKOM MONEIH M KOPPEKTHON
MONIEP/KKON B agent.

Bropas cuibHas cTOpoHA — HECKONBKO PEKUMOB MCIOJTHEHHWSI 6e3 CMeHbI MpoaykTa. JIokambHbIN
PEKUM TOAXOMUT I MHTEPAKTUBHOU paborThl; worktree mzommpyer mapajienbHy BeTky; cloud
ymobeH miist monrux 3amad u issue-to-PR delegation. 9To mosBonsier He 3acTaBisTh OquH MHTEPDENC
obcnyxuBaTh Bce workflows. lonrui migration moxuo ormarh cloud task, a HEOTHO3HAYHYIO TIPABKY
BECTH JIOKAJIBHO C 9aCTHIMU OCTAHOBKAMU U review.[3]

Tperbs npuunna — rorosas security-momens. Ilo ymomruanuio local Codex paboraer 6e3 network,
npumenser OS-enforced sandbox, orpanmumBaer 3ammch workspace um HCIOIB3yeT approvals s
BbIXOMA 3a rpanunsl. B cloud setup phase MoxeT mOTy4uTh 3aBUCHMOCTH, IOCTE dero agent phase
pabotaer offline, ecnu moab30BaTEND OTAETLHO HE PA3PEIINT UHTEPHET; secrets n3 setup ymamsaoTces
ro agent phase.[2]

“By default, the agent runs with network access turned off.”[2]

O1u Mmexaumsmbl He genaoT Codex GesomacHniM apromarumdecku. danger-full-access cHuMaeT 3Ha-
YUMYIO 9aCTh I'PAHUIL, a --yolo orkmodaer sandbox u approvals. Live web u network yBermuuBaror
moBepxXHOCTH indirect prompt injection u exfiltration. IlpaBunbHBIA BBHIBOL M3 JOKYMEHTAIUA — HE
«Codex 6e3omaceny, a « Codex maét roToBbie controls, KOTOpbIE MOKHO BKIIOYUTH U IIEHTPATN30BAHHO
onmcaThb. (2]

Orpannuenusi Codex

[naBubit dyurmuonanbaerit Munyc — provider lock-in. OpenCode un Pi mossonsior mersats OpenAl ma
Anthropic, Google, Bedrock, OpenRouter nru local endpoint B npenenax ogroro narepderica. Codex
npoextupyercst BOkpyr OpenAl models. Eciau opramumsamnust Tpebyer on-prem inference nnm xouer
esKe[IHeBHO BBIOMpaTh xyumui model/provider mo newne, first-party onrumusanus npespamaercs B
OTpAHUYECHUE.
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Broponn mumyc — Hempejckasyemas cTomMocTh mHTeHcuBHOTO agentic workflow. Codex Briaouén
B Heckobko ChatGPT plans, Ho limits pasmuyaroTcst; MOTOTHUTENBHOE UCIOIL30BAHNE TEPEBEIEHO
Ha token-based credits. Odunuanbuas ornerka OpenAl st AKTUBHOTO UCIIONB30BAHUS — MPUMEPHO
100-200 momnapos Ha pa3paboTymMka B MECAI] CO 3HAYUTENBHOU Aucnepcruen us-3a mopmenu, parallel
instances, automations u fast mode.[5] DTo momesubt opueHTHD, a He (GUKCUPOBAHHBIA Tapud.
Hmuaabin context, Boicokui reasoning effort  HeCKOIBKO TapaleTbHBIX agents MOTYT yBEIUIUTH
PACXof He3aMEeTHO [JIs1 OJIbL30BATEIS.

Tperuit Mmunyc — data governance. [lust Business, Enterprise, Edu u API inputs/outputs ne ucmnoiun-
3yroTcs st training mo ymondanuio. 1T MHOUBUIYaNbHBIX IIAHOB TPeOyeTcs MpOBepUTh opt-out;
HacTpouKa, orHocsamascss k monHomy Codex environment, ormenena or obbsranoro chat control.[6]
CrnemoBaTenbHO, «y MeHs Plus, 3HaUuT 3aKPLITHIA repository aBroMaTuiecky uMeeT enterprise policy »
— HeBepHAs JIOTUKA.

Yersépremt muayc — cloud tpebyer momroroeku. Hyxuo mopkxmounts GitHub, omwmcars
dependencies, tools, environment variables u secrets, a mocie Boimonnenust nposepuTh diff u tests.
Cloud delegation ymenbIaeT BpeMsi OXUIOAHUS IeJIOBEKa, HO HE OTMeHseT review. B odurmansHon
security evaluation mpempimymmero GPT-5.2-Codex sammura or destructive actions raxike He 6bLia
uaeanbHON; 3Ty mmdpy Hemab3st mepenocuTb B production failure rate, Ho oma ompomepraer umero
6e301I60IHOr0 ABTOHOMHOIO HCHonHuTeNs. [3][7]

OpenCode: ayuinuii oTkpbIThiidi default

OpenCode — naubonee mpsimont open-source koHkypeHT Codex miIst MoJIb30BaTENsT, KOTOPOMY HYKHBI
OpenAl models 6e3 obsizarenbuon npussisku k OpenAl. IIpoexT pacnpocrpansiercs moxg MIT, aktusaO
passuBaercs u npegocrasisier terminal Ul desktop beta, built-in build/plan agents u subagent.|8]
Hoxymenrtanus 3assisger 6omee 75 providers gepes Al SDK u Models.dev, srarouas OpenAl, Azure
OpenAl, Bedrock, OpenRouter, Ollama u gpyrue local endpoints.[9]

Cunbaas cropora OpenCode — He «6ojee yMHBIR agent», a IEPEHOCUMOCTH pabovyero mporliecca.
Mosno HavaTs ¢ OpenAl, 3aTem cpaBHUTE Apyryio Mopmens uinu local deployment, He MeHsIsT mpaBuia,
agents W MPUBBIYKY KOMAaHJBI. DTO OCOOEHHO IIeHHO, korpa provider policy, pernoHalbHBIE OrpaHU-
YEHUsI WK [[eHa BajKHEe MaKCUMAaJIbLHOIO pesyibraTa omHoro first-party stack.

OpenCode e TpebyeT BbIOMpPATH MEXYy TMOKOCTHIO M 6a3oBoM 6GesomacHOCTHIO. Permission rules
monmepkuBaior allow, ask u deny mo tools m paths; plan agent mo ymomuanuio 3ampemaer edits,
a build agent npepmuasnaven must Beimossenws.[10] Berpoensr MCP, LSP, skills, plugins u custom
tools. lmst enterprise mocrynen central configuration u pexum, B xoropom OpenCode obparmaercs
provider Hampsimyto, X0oTst TOYHBbIA data path Bcé paBHO HY’KHO MPOBEPSTH [JIsT BBIOPAHHOTO provider
u optional OpenCode services.[11]

[Terna sTo¥ WOMHOTBI — 6ONBINAS MOBEPXHOCTH kKoHburyparuu. Provider-neutral harness momxen
amanTupoBaThcs k HecoBnagaiomuM APIs u model behaviors. Omaa Mogens MoxkeT xopouo paborars
¢ tool schema u compaction OpenCode, npyras — xyxe. [logmepxka 75 providers o3nagaer mumpoTy,
HO HE TapAHTUPYET ONUHAKOBOE KadecTBO Kaxmoro coderanus. [loaromy OpenCode cremyer onenun-
BaTh ¢ koukperHon OpenAl model, Temu sxe reasoning limits u Tem sxe task budget, aro Codex.

OrmenbHO BakHO pasamdaTh open-source client u private inference. Ecau OpenCode BbI3bIBaeT
OpenAI API, code/context mokunaer mammny u obpabarsisaercs OpenAl. Local client cranosurcs
local /private stack Tomabpko Bmecre ¢ local model u konrpomupyembim network egress. OTKpPBITBIT
HMCXOIHBIM KON objerdaeT ayguT, HO He OTMeHseT prompt injection, BpemonocHbIz plugin wim omm-
6ounbin shell command.
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Pexomengamnus: OpenCode — ayvmwui Bropon mHCTpyMeHT psmoMm ¢ Codex m aydmmui mepBbIA
BBIOOp, ecnm multi-provider siBmsieTcst obs3aTenbHbIM TpeboBanmeM. [l opranmsamuu 3TO TaKKe
nosie3nas crpaxoska or model/provider lock-in.

Pi: muanMmaapHbIl harness kak MH>KeHEPHBIN KOHCTPYKTOP

Pi cmenyer omenuwsaTh He kak ypesaumubin OpenCode, a kak Opyrou NPORYKTOBBIM Te3uc. Ero
AAPO HAMEPEHHO MUHUMAJbHO, a extensions moryT mobaBuTh custom tools, compaction, subagents,
plan mode, MCP, permission gates, sandbox execution u Ul IIpoext mmeer MIT license, provider
abstraction, SDK u RPC; ucropuio MOXHO BCTpamBaTh B COOCTBEHHBIE MPOIECCHI, & HE TOIBKO
ucnons3osath depe3 TUIL[12]

“Pi is aggressively extensible so it doesn’t have to dictate your workflow.”[12]

st paborer ¢ OpenAl sTo maér mBa npeumyinecTsa. Bo-nepsBbix, developer BUIUT MEHBINE CKPBITON
orchestration u Moxer TO4YHee KOHTpOMMPOBATEH context. Bo-Bropnix, Pi MoxHO mcmonrn30oBaTh Kak
6ubauoTery: cobpars y3xoro arenra st Cl, internal CLI umu Bocnpoussomumoro workflow. Asrop
Pi cesspiBaeT kauecTBo coding agent mpesxme Bcero ¢ context engineering m HabIIOOaeMOCTBIO, a HE
C KOIMYECTBOM BCTPOEHHBIX features.|[13]

Ho MuHnMamn3M mepeHocuT OTBETCTBEHHOCTD Ha mojb3oarens. B Pi mer built-in permission popups;
obunmangbHas pekoMeHmanus — container miam cobcrBenHb confirmation extension. Her built-in
MCP, plan mode u subagents: BCE 370 BO3MOKHO, HO IOJKHO OBITH CIPOEKTUPOBAHO WJIM YCTAHOBIEHO
ormensHo.[12] Packages u extensions Beimonssror arbitrary code ¢ MOIHBIM JOCTYIOM, IIOITOMY X
HY’KHO IIPOBEPSITh U 3aKPEIISITh 110 BEPCUU.

Pi pasymuo BeibpaTh B TPEX Clydasx:

e KOoMaHjia cTpouT cobcTBeHHBIN agent runtime u xouer SDK/RPC;
e pPa3zpaboTYMK IEHUT MTPO3PAYHOCTE context GOJBINE TOTOBBIX (hYHKIIWH;
e ecrb obs3aTenpHbIN container/sandbox layer u uHxeHep, Birageomui extensions.

Pi me cnemyer BBIOMpPATH TOABKO MOTOMY, YTO OH «IErKmi». ECIM MONB30BATENIO HYKHBI TOTOBBIE
permissions, MCP, plan mode n subagents, camocTosTenbuas cHOpka 3TUX MEXAHU3MOB YBEJIUIUT
COBOKYTIHYIO CIOXHOCTB. Jls1 GompmmucTBa momb3osaTenen OpenAl models Codex mim OpenCode
natoT 6omee 6€30MACHBIA CTAPT.

MiMo Code: cuiabHas ugesi, HO MOKA 3KCHEPUMEHT

Hassaune MiMo o6o3Ha9aeT HECKOIBKO pasHbix cymuocTted. MiMo-V2.5 u MiMo-V2.5-Pro — monenn
Xiaomi; Xiaomi MiMo API u Token Plan — hosted inference; MiMo Code — otmenbubin terminal
agent. Xiaomi seimyctuna MiMo Code 15 wmromsa 2026 roma xax secondary development moeepx
OpenCode moxg MIT, momomuws ero persistent memory, checkpoints, task tree, parallel subagents,
compose workflows u goal judge.[14][15]

Persistent memory — nawmbonee comepsxkxarenbHass waHOBamus MiMo Code. Ormenbrbii subagent
coxpansier checkpoint, context reconstruction cobupaer HOBYIO CECCHIO U3 project memory, progress
U MOCJIENHUX COOOIIeHNH, a /dream IEPUONUIECKH CRUMAET HAKOIIeHHbIe cBemenus. Compose mode
3amaér ¢asnr design, implementation, testing u review. Ilns long-horizon tasks sro moremnuatsuo
YMEHBIIAET «aMHe3uo» mocie compaction.|[14][15]
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Opmuaxo MiMo Code moxa Henrb3s pexkoMeHnoBaTh kak ocHoBHOU harness mirs OpenAl models. Texy-
masi JokyMeHTanus rapantupyer custom OpenAl-compatible provider, Ho He maéT cTONL Ke ICHOTO
first-party myru ChatGPT/Codex OAuth, xax Codex, OpenCode mnu Pi. I'maBnas onrumusarmys
MiMo Code sassuena mas MiMo models. UcnonbzoBanne OpenAl Bo3MOXKHO, HO 9TO HE OCHOBHOU
IPOBEPEHHBIN ClIeHADUH TPOIyKTa.|15]

Xiaomi mpusomuT controlled comparison: npu oguraxoson MiMo model MiMo Code siko6b1 momyami
62% nporus 57% y Claude Code na SWE-Bench Pro u 73% nporus 68% na Terminal-Bench 2.[14]
910 mpaBUiIbHEE, YeM CPABHUBATH pasHble MOIend, HO ocTtaércs vendor benchmark: omybinkoBanHast
CTpaHUIA He IpeJocTaBisieT He3aBucuMbIn replication package m monmoe onucanue budget, prompts
u task exclusions. PesynbraT 3acmykumBaeT IpoBepKu, HO HE MOKA3BIBAET IPEBOCXOACTBO harness.

Ects u opunuaeckas orosopka. Repository yxasoiBaer MIT, Ho comep:kutT oTmenabublie use restrictions
mist military, malicious cyber u autonomous high-risk actions.[15] Enterprise legal review momxen
YIUTHIBATE 00a IOKYMEHTA, & He OCTAHABIMBATHLCS HA cTpoke « MIT».

Pexomengamnusi: MiMo Code mogxomut mist pilot Ha IIMHHBIX aBTOHOMHBIX 3aadaX, OCOOEHHO C
MiMo models. [lxs moscemmesnon paboror ¢ OpenAl models cuagama myxen cobcrBenubin bake-
off mporus Codex u OpenCode. Mecsir cyrecTBOBaHUST MPOAYKTA — HEIOCTATOYHAS UCTOPUS IS
roHcepBaTupHoro default.

Ilpyrue pejeBaHTHbIE PEIIEHU

Claude Code

Claude Code — cunbHBIA 3ak0OHYEHHDBIN terminal agent ¢ permissions, sandbox u cloud execution, #Ho
ero ecrectBennas cpsaska — Claude. OH mojieseH kax KOHTpOJbHas rpynna B bake-off: eciu 3amaua
BBIOMpaeT Jydmui UToroBbin stack, a we obssarenbuo OpenAl, mckmouats Claude Code mennss.
Ecau TpeboBanune — ucnonab3osath OpenAl models, mombiTka TPOTSIHY TH UX Yepes TyKOU proprietary
harness jmImaer IpogyKT ero OCHOBHOM MHTEIDAIMA U He sIBIsieTCst pannoHaiabHbiM default.[16]

Cursor u Cline

Cursor mogxonuT paspaboTaukaM, st KOTOPBIX TIABHBIM uHTepdencom octaéres Al-native IDE. Ou
obbemuusier autocomplete, multi-file agent u cloud features, no Al requests mpoxopmst depes Cursor
infrastructure; Privacy Mode perymupyer retention/training, a ne npespamaer hosted model B local
inference.[17] Cline — orkporras Apache-2.0 ansreprarusa ¢ BYOK, OpenAl, OpenRouter, Bedrock,
Vertex, Ollama u LM Studio. 91o pazymusmi Beibop st IDE-first komaugsr, roToOBOM CaMOCTOATENBHO
oupenenuts provider, approvals u billing.[18]

Aider

Aider ocraércs moHATHBIM git-centric pair programmer. Ero repo map pamkupyer Baskuble symbols,
architect mode pasmgenser reasoning u editing models, a u3MeHeHUs €CTECTBEHHO YKIABIBAIOTCS B Zit
workflow.[19] Ho nmocnennss opurnmanbuas Bepcust garuposana asrycrom 2025 ropa, a COBpeMeHHbIE
competitors 6sicTpee passusaior cloud delegation, subagents u policy controls. Aider crouT BeIGUpaThH
32 MPOCTOTY ¥ MPEACKAa3yeMyio pair-programming Moesib, a He 32 MaKCUMAaJbHYI aBTOHOMHOCTb.

GitHub Copilot coding agent

GitHub Copilot coding agent ectectsenen mus workflow issue - ephemeral environment - pull
request. GitHub omuceiBaer firewall, secret scanning, CodeQL u orpanmdeHHyIO0 Cpemy, HO TaKKe
mepevncisieT PUCKM prompt injection u orpamwmuenwms firewall.[20] DrTo myummin xampupmar, xormga
enunuier paborsr sapisiercs GitHub issue, a me noxanbHas mHTepakTuBHAsA ceccus. llema seat me
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oTpaskaer HONHBIN pacxon: agent tasks mcmombsytor premium requests/Al credits u GitHub Actions
resources.

Roo Code e BrIOUYEH B pPEeKOMEHIAIMU: repOsitory ObLI apXWBUPOBAH IMOCJE 3aKPBITUS MPOIYKTA
B Mae 2026 roma. Windsurf ocraércsa pemeamruniM proprietary Al IDE, wo mus samaum «OpenAl
models gepes koHTpoUpyeMbI harness» He maéT yHUKAIHHOTO mpenmyinecTsa nepern Cursor, Cline
niu OpenCode.

Yrto pmeiicTBUTEabHO roBopsT benchmarks

SWE-bench He siBasieTcsi peiTUHIOM MOBCETHEBHBIX agents

SWE-bench Verified comepxur 500 Bpyunyto mpoBepenubix 3amad u3 12 Python repositories. On
MIOJIE3EH [JISI CPABHEHUS CIIOCOOHOCTH MUCIPABIITH iSsUe B BOCIIPOM3BOAMMOM environment, HO BBIGOP-
ka He mpepcraBisier Bce s3biky, greenfield work, design, review um skcruryaranmoHuble 3amadu.[21]
CraTuyeckuil myOIMIHBIN HAOOD TakKe MOMBEpPKeH optimization u contamination.

Crexue datasets MOKa3bIBAIOT, HACKOJIHKO OMACHO MIPUHUMATE a6COMIOTHBIN SCOre 38 YHUBEPCATLHYIO
cocobuocts. B SWE-bench-Live ceaska OpenHands ¢ Claude 3.7 Sonnet momyuwmna 43,20% na
Verified u 19,25% mna csexem Live. 3agaun u3 3maxoMbix benchmark repositories pemanuch darme,
9eM U3 HOBBIX repositories.[22] Do cormacyercs ¢ overfitting wam implicit optimization, xors He
MOKa3bIBaeT eIMHCTBeHHY npuanHy. SWE-rebench crpour moTok cBexmx 3amad m Takxe oOHApPY-
JKABAET, 4YTO Pe3yJabTaThl yacTu Mopeien Ha Verified Mmoryr 6biTh 3aBbImIeHs! contamination. 23]

B mione 2026 roga OpenAl orgenbuo 3assuna, uro SWE-bench Verified nepecran gasars HALEKHBIN
curHai m3-3a design m contamination issues, u mpemmokuna bomee miauHHBIE W peanmucTudHbie SWE-
bench Pro tasks.[34] ITockonbky 910 mosunus 3auHTepecoBaHHOrO vendor, ed HyKHO YATATH BMECTe
¢ "HesapucuMbiMu SWE-bench-Live u SWE-rebench, a He BmecTo Hux.

Terminal-Bench n3mepsier stack, a He ogHy Mone b

Terminal-Bench 2.0 cogepxur 89 terminal tasks u cpasauBaer model co scaffold. Asrops! BeIOuparoT
mst xaskmon momenu scaffold, koropsit gaér ayumun pesynprar: Hanpumep, Codex CLI ¢ GPT-5.2
noxyuui 63%, Terminus 2 ¢ Claude Opus 4.5 — 58%, Terminus 2 ¢ Gemini 3 Pro — 57%.[24] 9ro
HOJIe3HAsT BEPXHsIsI TPAHUIIA KOHKPEeTHOro stack, Ho He yectnoe A /B mexny Codex u OpenCode.

CMmena momenu obbruHo BiamsieT cuibHee scaffold, Ho He Bcerga: B mcciaemoBanmu Gemini 2.5 Pro
npubasun 17 percentage points npu mepexome ¢ OpenHands ma Terminus 2.[24] CremoBarenbHo,
tesuc «harness HeBaskeH, BhIOMpAUTE TOJBKO MOJENbY» Takke HeBepeH. HyKHO cHadajta CpaBHUBATH
onmuaakoByto model B pasubix harnesses, 3arem — my4drnue native stacks.

Pabora Al Agents That Matter nmpennaraer onenupaTh Pareto frontier mo accuracy u cost u xpuTu-
KyeT cIokHbIE agents 6e3 amexBarHbix holdouts u BocmpoumssoguMocTn.[25] ITO HPAMO OTHOCUTCS
k marketing leaderboards: BeicokuE score, momydeHHBIN GonbimmM ducaoM rollouts u tokens, mosxer
OBITH 9KOHOMUIECKH XyKe O0ojIlee CKPOMHOTO PE3yIbTaTa.

Peaabubie pull requests He JaOT €eIMHCTBEHHOTO MOOEIUTEIISI

Anamus 7 156 pull requests msiTu agents mokxasasl pasHble CHIbHBIE CTOPOHBI IO THIIAM 3ajad U He
HAIIENT OFHOTO JIMZepa Ui BCero: acceptance saBucesl oT Kiacca paboTsl, repository m agent.[35]
Taxve manHble Oamke K peanrbHOMY MHUpPY, dyeM synthetic benchmark, Ho ocrarorcs observational:
agents BEIOMpANN pasHbIe MOJIL30BATENN VIS PA3HBIX 3749, TOITOMY MPUYUHHO TPUMUCATEH PASHUILY
onmuoMy harness Hemb3si.
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HpOI/ISBO,Z[I/ITeJIbHOCTb pa3pa60anKa: nccJaegoBaHms IMpoTuBope4darT
TOJBKO Ha HepBbIﬁ B3IJIAL

Pamnuii controlled experiment ¢ GitHub Copilot mokasam, 4ro yyacTHURE 6BICTpEe pealn30Bajn
xoporkunt JavaScript HT'TP server — npumepno na 55,8%.[28] Tpu 60mee xpynubix field experiments
B Microsoft, Accenture u Fortune 100, onybaukosamubie B Management Science B 2026 oy, OXBaTUIN
4 867 paspaborumkos u mamu pooled estimate oxomo 26% mononuurenbHbrx completed tasks; menee
OIBITHBIE Pa3pabOTYNKY dale IPUHUMAIA UHCTPYMEHT U Horydanu 6ouabimui sbdert.[27]

Itu pesyabTaThl moamepxkuBaioT Al assistance, Ho B ocHOBHOM m3MmepstoT code completion u kopoTkui
feedback loop. Ouu He MOKA3BIBAIOT, YTO ABTOHOMHBIN agent ObICTPee pernaeT HeOMHO3HATHEIE issues
B 3HAKOMOM 3DEJIOM repository.

METR nposera RCT ¢ 16 omertabiMu open-source developers m 246 peajgpbHBIMHU 3aladaMu B
repositories, rre yaacTHUKU paboTaiu B CpeqHEM OKOJO msaTH neT. Ilpu nocryte k early-2025 AT tools
oHM TpaTuin Ha 3ajauu Ha 19% 6osbIne BpeMeHu, XOTs 10 UCCIeNOBAHU OKUIANN yekopenue Ha 24%,
a IOCJIe TO-IIPEXKHEMY CUUTAIN, 9YTO yCKOPHIKCh npuMepHo Ha 20%.[26] NurepBan u Manas BbIGOpKa
TPEOYIOT OCTOPOKHOCTH; UccaenoBanue He o3HadaeT « Al Bcerma samemsier». OHO mOKa3bIBAET, 4TO
subjective speed me paBma measured cycle time u uro review/prompt overhead cmocoben cbecThb
BBITOMy T€HEPAITHH.

Systematic review human-AT software development maxonur npenmymrecTsa B code search, repetitive
work u crkopoctu, HO Takxke cognitive offloading, flow disruption m mecrabunarHOE KadecTBO. BoOab-
IMIAHCTBO MEPBUYHBIX mcciaenoBanun exploratory umm laboratory; longitudinal u team-level evidence
mano.[29] Ilosromy kommdecTBO HPUHATHIX CTPOK, satisfaction mmm umcno agent sessions membss
HCIONB30BaTh kKak camocTosTenbHbin ROL.

[IpaxTuyeckunn cuHTES:

o Al game momoraer Ha boilerplate, Tecrax, moxymenranun u unfamiliar APIs;

e CHIBHBIM maintainer Ha 3HakoMoM codebase MOKeT MOTPATUTHL OOJBIIE BPEMEHHU Ha OODBSICHEHUE
U review;

e cloud delegation moxer yBemmuntb throughput xomanmer, He ymenbimas cycle time ormensHON
3a1a4u;

o xagectBo workflow m task selection Baskmee 3asiBmenust «Mbl BHEIpUIN agent ».

BesomnacHocTh 1 privacy: open source He paBHO local u He paBHO safe

Coding agent ynTaeT HeIOBEpEHHBIN repository, issues, web pages u tool output, 3aTem uMmeer mocTyn
K filesystem u shell. 9o xmaccuyeckas rpanura indirect prompt injection. B InjecAgent ReAct agent
na GPT-4 oxasancs ysspum npumepno B 24% n3 1 054 cuenapues; benchmark ofmmii, HO ero MozeIb
yrpo3 uHaupsamyio nepenocurcs sHa README, comments u MCP responses.[32]

Hccneposanus code generation moxaseIBAOT APYTYIO IpobieMy: GYHKIMOHAIBLHO IPABOIONOOHBIHR
xox MoxeT ObITh Hebesomacen. B IEEE S&P study oxomo 40% mporpamm Copilot B cnenmanabHO
monobpanabix CWE-crienapusix comepxanu yszsumoctu; 310 crapas model u adversarial task set,
II09TOMY YHMCIIO Henb3st cuntarh Texyier defect rate.[30] B ACM CCS user study yuacrauxu ¢ Codex-
based assistant nucamu menee Gesonacuble pemienus u ObLIM yBepeHHee B ux Gesonacuocru.[31] Oba
pesynbraTa TpebyIoT security-aware review, a He 3ampera Ha agents.

CpaBHEBATD privacy Hy’KHO IO OTIEIbHBIM CIIOSIM:

1. Execution: rme BeimosnasoTes commands u kakue paths mocTymnabr.
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Inference: local model unmu remote provider.

Transport: ungér nu traffic manpsimyto provider niu gepes intermediary.
Retention/training: xakue policies npumensirorcst ¥ plan u organization.
Extensions: xaxo#t xox Beimonusior plugins, MCP servers u skills.

AR

Secrets/network: moxer nu agent unrarh credentials u OTIPABIATH TAHHBIE HADYKY.

NIST AI 600-1 perxomennyer lifecycle risk management, incident response u ornenbuyto ornenky third-
party GAI risks.[33] U3 sroro caemyer koukpernas policy: sandbox u network allowlist Brmrowarorcst
mo mepeoro pilot; secrets BeImar0OTCST MUHUMABHO; repository content camraercs untrusted; destructive
commands u external writes Tpebyior approval; kaxmgbid patch npoxomgur tests m human review.

Codex maér maunboiee roToByI0 6Ha30ByI0 peamusaruio 3Ton policy. OpenCode mospomsier fine-grained
permissions. Pi Tpebyer container miam cobcrenubiit extension. MiMo Code macimemyer mmpoxue
BosmoxkaocTr OpenCode, HO U3-3a BO3pacTa MPOoayKTa Hykmaercs B orgensaoM audit. Local inference
yMenbIinaer exposure model provider, no me 3ammuiiaer or malicious repository u omubounoro shell
command.

CronMoOCTh: CUNTATDH HY>KHO IIpUHsTbIE€e N3SMEHEHUA

ena mopmucku ymobua mis OfomkeTa, HO ILIOXO MPEACKA3bIBAET CTOMMOCTH agentic development.
Opun ycnmemnbiit task Brirouaer inference, sandbox/CIl compute, meynmaunbie rollouts, oxumanue
developer, review, mosropuble ucupasienus u puck rollback. Terminal-Bench mokaspiBaer mombITkm
CTOMMOCTDBIO OT €UHUI] 0 HECITKOB OIAPOB, & OTAEIbHbIE 3a7[a9/ MOTPEOISIIN OTPOMHOE UHUCIO
API calls u tokens 6e3 MOHOTOHHOR CBSI3U MEXKJy PACKXOLOM H YCIEXOM.|24]

ITonesnast meTpuka:

TCO per accepted change = license/API + compute + failed runs + developer time + review/
security time + rework + incidents.

Psamom cremyer m3mepsaTs:

e IOJIO 3a/1a4, MPUHATHIX 663 PYYHOTO MEePENUCHIBAHNUS;
e median u p95 cycle time;

o first-pass CI rate;

o defects u security findings mocyie merge;

e rework yepes 7 u 30 gHen;

o token/cost p50 u p95;

e BpEMS aBTOpA U reviewer.

Codex moxer okazarbcst memenie OpenCode ¢ Tem sxe OpenAl API 6maromapst aygmen model/
harness integration u caching. OpenCode MoxeT 0Oka3aThCs [ENIEBJe, €Clu MMO3BOJISIET MAapPIIPYTH-
3UpPOBaThH MPOCTHIE 3ajiauu Ha Luna, open-weight wim local model. Pi moxer BhIMrpats B y3KOU
aBTOMATHU3AINY, HO TPOUTPATH CTOMMOCTBIO cobcrBennon platform engineering. MiMo Code moxer
COKPATHUTH MOTEPHU context B MIMHHON 3ay1ave, HO mobaBuTh orchestration overhead. 9Tu yrBepx neHust
HYXHO M3MEPITh, a He mpuHuUMaTh u3 architecture description.

Kak npoBectu dyectHublii bake-off

Hnst vEmuBHAYyanbHOrO paspaboryuka mocrarodno 10-15 Tunmusbix 3amad. Jist koOMaHOBI HYyXeH
nabop 30-50 cBexux private tasks, pasmenémnpix Ha boilerplate, bug fix, refactor, tests, docs u
security. Public benchmark ue samensier sror Habop.[25]
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Oran 1: cpaBHuTh harness
Sanycruts ogay OpenAl model B Codex, OpenCode u Pi, HACKOJIBKO 9TO OMYCKAIOT TPONYKTHI.
3aburcupoBaTh:

e OIIWH prompt m ommHAKOBBIE repository instructions;
o timeout, reasoning effort u token budget;

o network policy u approvals;

o opmHaxoBbIE commit/branch baseline;

e MHUHMMYM TpH repeats Mg 9acTu 3ajiad;

¢ blinded review pesyabrara.

9TOT 3TAll 0TBEYAaET HAa BOMPOC, Kakon harness mydrie ucnonb3dyer OpenAl model.

Oran 2: cpaBHUTH Jgyulnue stacks

Sarem cpauutTh native Codex + axrtyambuas OpenAl model, OpenCode + xyumas mocrymnnas
Mopens, Claude Code + Claude u, npu unrepece, MiMo Code + MiMo. 3pmech omnHAKOBast MOLEIH
yoKe He obsi3aTeNbHA: BOIPOC MEHIETCS HA «KAKOW MPOAYKT HadT JIyqIIUUd Pe3yabTaT i Hallnen
KOMAHJIBI».

OTan 3: MPOBEPUTH IKCILIYATAINIO

Hepens pilot momxma BrIfouaTh He TONBKO coding:

e BOCCTAHOBJIEHUE IOCJIE HEYLAYHOTO compaction;
e pabory ¢ 6oabmmM repository;

e KOH(DIUKTYIONAE UHCTPYKIUH;

o malicious text B README wunmu issue;

e wucuepmanue limit u poct croumocTu;

e TmapajenbHbie worktrees;

o audit log u ymamenwue secrets;

o rollback meymaunoro patch.

[Hobemuremem cranoBuTcsa He agent ¢ cambiM kpacuBbIiM demo, a stack ¢ my4muM orHOMIEHWEM
accepted-task rate x TCO u mpuemnembim security profile.

I[I/ICKyCCI/IOHHbIe BOIIPOCHI 1 IIpOoTUBOpEeYNnA

Native integration mporuB provider neutrality

Codex, BeposaTHO, O6bicTpee amanTupyercs k HOBbIM OpenAl models u cumkaer integration risk.
OpenCode m Pi camxator strategic lock-in. Hemb3s momyumrs oba mpemmyiiecTBa IOJHOCTHIO:
YHUBepCAIbHBIN abstraction Hemsbexuo criaxupaer provider-specific behavior, a first-party harness
orpaHuduBaeT cBO6OY 3aMeHbI provider.

Borarsiiit harness mporus mpo3padyHoro context

MiMo Code m OpenCode mpemocTaBisiior MHOTO TOTOBBIX Mmechanisms; Pi cosnarenbro ocrasiser
primitives. BoraTeiir harness 6bicTpee maér pesynbTar, HO FOOABISIET CKPBITHIE prompts, compaction
u orchestration. Munumansubil harness nabmogaem, Ho Tpebyer platform work. Bribop 3aBucur ot
TOTO, KTO OymeT BIALETDH 3TOU CIOKHOCTHIO: vendor wim KoMaHa.

ABTOHOMHOCTh MIPOTUB KOHTPOJIS
Cloud agents u subagents ysenrnausatot throughput, Ho co3garoT Gonbine nencTBUR, KOTOPBIE reviewer
He HabIIOMAaET B peasbHOM BpeMenu. Sandbox yMmensraer blast radius, Ho He mokasbiBaeT correctness.
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Bricokast aBroHOMHOCTE onpasmana miast well-specified, testable tasks; HeoguosHaumbie architecture u
security changes TpebyroT koporkux checkpoints.

IIpoun3sBoauTEIbLHOCTh IIPOTUB OIYIIEHUA ITIPOU3BOAUTEIbHOCTU

Enterprise RCT mnoxassiBator monoxurensunin average effect, a METR — slowdown mas ombrrasix
maintainers ma snakomom codebase.[26][27] DTu pe3yabraThl COBMECTUMBI: PA3HbIC 3aadM, IOJIb30-
BaTenu u interfaces maror pasubie abdexTnr. [losToOMy oprammsamnus MOIKHA U3MEPATH cycle time u
rework, a He onmpamuBaTh pazpabOTINKOB TOIHKO 00 OIIYIIEHUN CKOPOCTH.

HepocTraTouHOCTh TaHHBIX

e Her HezaBucumoro, socupoussogumoro cpapaenus Codex, OpenCode, Pi u MiMo Code ma ogaon
axtyanpHon OpenAl model ¢ opurakoBbIME prompts, budgets u permissions.

e Vendor comparison MiMo Code ¢ Claude Code ucnomnsyer omumuaxosyio MiMo model, Ho He
nybaukyer mocrarounsii replication package.[14]

e Her monrocpounbpix manabix 0 maintainability xoma mocie MecsIeB MCIOIbL30BAHNUS COBPEMEHHBIX
autonomous agents; cymecrsytomue human studies B ocHOBHOM u3MepsiorT completion, kopoTkue
tasks wm pamnue mHCTPYMEHTSL. [26][27][29]

o Ily6Gnumunnie 1enbr u limits mensitores 6picTpee umkenepubix workflows. Yucna B 0630pe — cpes
Ha 13 wmonst 2026 ropa, a He monroBpeMeHHas rapanTwus. [4][5]

e 3pemocts MiMo Code Henb3st HajgéKHO OIEHUTH Yepe3 MeCsI] MOCje BhImycka. Stars u release
velocity ne 3amensitor incident history, enterprise audit u crabursnocTs upgrade path.[15]

3akJao4YeHue

Ecnu ey — adppextuBHo padborars nmenuo ¢ OpenAl models, Beibupante Codex. First-party
nojepkKa akTyanbubix models, enunast muaus local /IDE /desktop/cloud u rorossie security controls
OAIOT JIyYITui OalaHC KavYeCTBa, BpeMEeHH HACTPOUKY U SKCILTYATAIMOHHOrO pucka. Mcmonbsynre local
nnu worktree mode misi MHTEPAKTUBHBIX U3MEHEHUHU, cloud — OJIsT XOPOIIO ONPENEIEHHBIX TOITUX
3ajjaq, workspace-write u approvals — kak default, network — mo allowlist, a diff/tests review —
Bcerpa.[1][2][3]

Ecmu provider lock-in menpuemiem, soibupainre OpenCode. O pmaér Hauboiee MOMHBIA OTKPBITHIN
"abop GyHKIUE 6e3 HeOOXOMMMOCTH CHAYala CTPOUTH cobcTBenubin agent platform. Coxpamsanre
omuu u TOT ke task protocol miust OpenAl u anprepHaTnBHBIX Models.

Bribupanire Pi, xora BaM Hy’KeH He TOTOBBIA MPOAYKT, & YIPABIIEMbIN agent runtime: mpo3pavaHbIin
context, extensions, SDK u RPC. Bes container uiu cobcrBenroro permission layer ucmonb3oBaTh
€ro Ha MallWHe ¢ [[eHHBIMU secrets He crepyer.|12)]

Paccmarpusanre MiMo Code kax mepcrnekTuBHBIE pilot miust persistent memory u long-horizon
orchestration. Jlns OpenAl-first workflow y Hero moxa mer moxasannoro mpemmymectBa Han Codex
nin OpenCode, a omybaukosanubie benchmark claims Tpebyior nesasucumoro nosropenusi.[14][15]

Haxownerr, ve cranmaprusupyure agent tonbko mo leaderboard. IIposemure private bake-off, mocuu-
taute TCO per accepted change u coxpaunuTe BO3MOXHOCTB 3aMeHUTb harness. B 2026 roxy sy
YCTOUYUBBIN BBIOOD — He onuH BeuHbin mHCTpyMeHT, a Codex kak default maroc OoTKpBITBHIH
portability path gyepe3z OpenCode.
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