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KomaHga onbiTHbIX Fullstack paspaboTtuymkoB, NCnosb3yoLwWwmx B Ka4eCcTBe
OCHOBHbIX A3bIKOB MporpammumpoBaHusa Python u JavaScript ..

Mbl pPa3BUBaA€EM [Ba rnapariJieribHbIX HarnpaBJi€HNA. ( /

- cobCcTBEHHAA NpoayKToBas IMHENKA -
- pa3paboTtka «noa KroY» rnoa 3agadun 3akasvnkos |
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NAK «1030P» COPT72

[1ns Koeo:

* NSl BCEX OOBbEKTOB TPAHCMOPTHON MHAPPACTPYKTYpPLI, a TAKKEe MECT MAacCOBOIO
CKOMneHnsa naen, NPpeaycMaTpuBatoLLnX Harnyme JOCMOTPOBbLIX KOMIIEKCOB

TloyeMy amo 8a)kHO?

» Cuctema JO3OP nossongder «CTponTb» besonacHble 00beKThl 3a cHeT
CO3JaHus eQuHOWN LieHTpann3oBaHHOM niatdopMbl, 00beanHALLEN
pasrnyHble TUna JOCMOTPOBOIO o6opyégosava (OT MeTannoaeTekTopos
0O MHTPOCKOMOB) U CUCTEMbI BUOEOHAbNoaeHNS.

» Halum 3akazunkmn nony4yaroT BO3MOXHOCTb OnepaTnBHO 1 GLICTPO pearnpoBarb
Ha TPUITEPHbIE COObITUA, NPOBOANTL PETPOCMNEKTUBHbIN aHanNu3, a Takke
cobupartb HakoMnseHHbIE AaHHbIE AN NPEBEHTUBHOIO aHaNU3bl U NPUHATUS

FPaMOTHBIX YrpPaBneH4YeCckmux peLleHnin No opraHnsaunm 6e3onacHoOCTM
Ha obbekTax
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* MeguunHckue yup
« Mol

* OOGbeKkTbl 06CcnyXunBaH
» ®uHaHCOBble OpraHn3auum
Putenn
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36I/IpaTb)I/IHLI,I/IJJ,eHTbI 3a CYEeT aHanusa aygmosanucen pasroBopos B yaobHoOM dhopmaTte
TEKCT).

OCTBEHHYIO YHUKANbHYIO 6a3y 3HaHMK ANa 0by4vyeHud
aTb W BbICTaBNATb Kpi COTpyaHMKaM
erowmmmuca AVIC ana ontummsaunm npouecca okasaHus ycnyru
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JsOoNOUMA NOOX000B N peweHnn

ERROR 1

Dynamic SQL Error SQL error code = -104 String literal with 72116 bytes
exceeds the maximum length of 65535 bytes

PelleHne 3aknovanock B napamMmeTpusanumn 3anpocos, Ha yposHe ORM.
HacnenoBanu oCHOBHOM Krnacc, nepeonpeaenunn Metoabl Ha
napameTpuamnpoBaHHblie SQL 3anpocsl

== "text"

return "?"
return
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JBOoNHOUMA NOOXDO00B N peleHnn

[ e noTom ucnonb3yertcya -

B MeTope insert, npu ¢popmupoBaHumM 3arnpoca:

U ripuy Bbi3oBeE:

self.exe

rae values — 310 CrMcok rnapaMeTpoB /15 naevcxosgepa (2 ).
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JBO0NHOUMA NOOX000B N peweHnn

ERROR 2

Dynamic SQL Error SQL error code = -104 String literal with 72116 bytes
exceeds the maximum length of 65535 bytes

v [9 arm/services/arm_proc/src/database/models.py [7

59 email: 3neKTpPOHHas noyTa
60
61 __tablename__ = 'user'
vuid = Column(UUID(as_uvuid=True), primary_key=True, index=True, default=uuid.uuid4)
62 vuid = Column(String(16), primary_key=True, index=True, default=uuid.uuid4)
63 username = Column(String)
64 password = Column(String)
65 role = Column(Enum(RoleEnum))
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JBO0NHOUMA NOOX000B N peweHnn

link: ccbinka Ha Bupgeodain
__tablename__ = 'screening'
vuid = Column(UUID(as_uvuid=True), primary_key=True, index=True, default=uuid.uuid4)
vuid = Column(String(16), primary_key=True, index=True, default=uuid.uuid4)
datetime = Column(DateTime)
level = Column(Integer)
zone = Column(ARRAY(Integer))
zone = Column(String(50))
rad_level = Column(Integer)
is_synchronize = Column(Boolean)
photo_1link = Column(String)
video_links = Column(ARRAY(String))
event_data = Column(JSON, nullable=True)
video_links = Column(String(160))
event_data = Column(String(1000), nullable=True)

detector_vuid = Column(UUID(as_uvuid=True), ForeignKey('detector.uuid', ondelete='CASCADE'))

detector_uvuid = Column(String(16), ForeignKey('detector.uuid', ondelete='CASCADE'))
detector = relationship('DbDetector', back_populates='screening')
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ERROR

BHecnu n nemy, Hacnegosasnu MHTEPgENC 1
nepeonp IX

B N pewweHun

def visit_UUID(self, type_: sqltypes.Uuid[Any], **kw: Any) -> str: length = coalesce(
return "UUID" 11 length_over

def visit_BLOB(self, type_: sqltypes.LargeBinary, **kw: Any) -> str:
return “BLOB"

def visit_BINARY(self, type_: sqltypes.BINARY, **kw: Any) -> str:
return. “RINARY" + (type_.length and “(%d)" % type_.length or “")

def visit_VARBINARY(self type_: sqltypes.VARBINARY, **kw: Any) -> st

I: ® "kw" 1is not accessed
return “VARBINARY" + (type_.length and "(%d)" % type_.length or ” = HAR'
") ( © name BNATIINAL CHARACTER VARYING*
def visit_BOOLEAN(self, type_: sqltypes.Boolean, **kw: Any) -> str: if firebird_3_or_lower:
y return "BOOLEAN' if name == "BINARY"
2 name = "CHAR"
def visit_uuid(self, type_: sqltypes.Uuid[Any], **kw: Any) -> str: charset = fb_types.BINARY_CHARSET
if not type_.native_uuid or not self.dialect.supports_native_uuid collation = None
elif name == "VARBINARY'
“ import__('rich.pretty').print(locals()) name = "VARCHAR"
__import__( 'pdb’).set_trace() charset = fb_types.BINARY_CHARSET
return self._render string_type( “CHAR", length=32, collation= ) collation = None

TexXT = name

5 1



JsOoNOUMA NOOX000B N peweHnn

CpasHeHue npoussoantTensHocT RED DB v3 n Postgres 16

Postgres 16 - 2 knueHTa (rump_up=1)
Postgres 16 - 2 knueHTa (rump_up=0)
Postgres 16 - 6e3 knmeHTOB (rump_up=0)
RED DB v3 - 2 knueHTa (rump_up=1)
RED DB v3 - 2 knmeHTa (rump_up=0) [
RED DB v3 - 6e3 knmeHTOB (rump_up=1)

RED DB v3 - 6e3 knueHTOB (rump_up=0) |

60 80
CpepnHee BpeMs oTKUKa (Mc)
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B N pewweHun

@pytest.mark.asyncio
async def test_postgres_usage(database_config: DatabaseConfig):
database = AsyncPostgresDatabase(cast(PostgresConfig, database_config))

tests/core/test_database.py:55:

Bisrc/library/core/database/postgres.py:38: in __init__
self.engine: AsyncEngine = create_async_engine(
.venv/1ib/python3.12/site-packages/sqlalchemy/ext/asyncio/engine.py:121: in create_async_engine

return AsyncEngine(sync_engine)

self = <sqlalchemy.ext.asyncio.engine.AsyncEngine object at @x7f42b92c¢9b9@>, sync_engine = Engine(firebird://dozor:***@127.9.0.1:54320/dozor. fdb)

def __init__(self, sync_engine: Engine):
if not sync_engine.dialect.is_async:
raise exc.InvalidRequestError(
"The asyncio extension requires an async driver to be used.
f*The loaded {sync_engine.dialect.driver!r} is not async.”

)
sqlalchemy.exc.InvalidRequestExrror: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver' is not async

.venv/1lib/python3.12/site-packages/sqlalchemy/ext/asyncio/engine.py:1033: InvalidRequestError

NSRS ESEsEs s aessss s ennnnnnns ShOort test summary SO L T T e T P T T P T P P T T
FAILED tests/core/test_database.py::test_postgres_connection - sqlalchemy.exc.InvalidRequestError: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver' is n|
t async.

FAILED tests/core/test_database.py::test_postgres_session - sqlalchemy.exc.InvalidRequestError: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver' is not
sync
- tests/core/test_database.py::test_postgres_user - sqlalchemy.exc.InvalidRequestError: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver' is not asy

tests/core/test_database.py::test_postgres_database - sqlalchemy.exc.InvalidRequestError: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver’' is not
tests/core/test_database.py::test_postgres_usage - sqlalchemy.exc.InvalidRequestError: The asyncio extension requires an async driver to be used. The loaded 'firebird-driver' is not as

5 failed in 0




ACNMHXPOHHRHAA APXNTEKTYPA

Pasnnuna CUHXPOHHOI0 U aCUHXPOHHOIO Noaxoaa

Synchronous Asynchronous

e

Response 1
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ACNMHXPOHHRHAA APXNTEKTYPA

[10 aCCUHXPOHHOW apXUTEKTYpPbI

- 1. CUHXPOHHbIN KOA
2. CoopLmkm cobbiTUA B OTAENbHBLIX NOTOKAX

3. Bonblwe pecypcoB Ha obecrneyeHne NOTOKOB U NepeKioyeHne Mexay HUMK

ycTponcTea| |

MeHea>xep NoANUCOK Ha

Main thread
cobbITUA

[JocmoTpoBoe
obopynosaHue 1

——thread 1—>»{ C60pwnK Co6bITUIA

Child threads =

[JocmoTpoBoe
o6opynosaHue N

—thread N—>» C60pLnK cobbITUiA
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ACNMHXPOHHRHAA APXNTEKTYPA

- 1. ACUHXPOHHbIN KOp,

2. C6opLUmMKM COBBITUI - OTAENbHbIE 3a4a4u
3. MeHblue pecypcoB Ha obecneyeHne NOTOKOB U NepeksIioYeHne Mexay HUMU

ycTpoucTsa|[ ]

MeHepn>xep noanncoK Ha
cobbITUA
_ Z [ocmoTpoBoe
Main thread Cbopuumk coGeiTuiA TCP obopynosaHue 1
= [ocmoTpoBsoe
C6opwmk cobbiTui TCP o6opynoBanue N

FIREBIRD @ CONF 2025
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CTPYKTYPA ORM

- - 1 - - —
I I
I I
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SQLAIchemy
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Peanszaumna acuHXpoOHHOIo gmanekTa
ona CYB/Jl PEL Ba3sa IlaHHbix B SOQLAlchemy

[MpenmyLlecTBo - ucnons3oBaHue ORM dbubnunotekn. Mbl moxxem onucaTtb
Tabnu4yHyo MoAernb AaHHbIX € UCMOSIb30BAaHUEM BCTPOEHHbLIX TUMNOB AAHHbIX
s3blka nporpammupoBaHusa Python n B 95% mopens npurogHa

" Uenb:

Cosgatb nonHoueHHbI ananekTt ana CYb[ PEL B[] Ha 6aze SQLAlchemy,
MCNOSIb3YA aCUHXPOHHBIN Apaneep firebirdsgl, 4yto obecneunt nooaepxky CYb/
PEL B/l B acuHXpOHHbIX Python-npunoxeHunsax.
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= Peanwu
cyb/d P

Or o guasnekKrTa ond
B SULAIchemy

¥ Yto mbl ucr

XXuBaet asyncio n peanunsyet DB API.

R basoBas cTpykK : tHTepdencol SQLAlIchemy ana cosganus
Monb3oBaTenbcKoro Auarnekra (Habop abcTpakTHbIX kKnaccos n API).

ACUHXPOHHbIN Noaxond: no3sonsaet pabortartb ¢ bl apdekTMBHO B pamMmkax
6e3 BNOKNPOBKK MOTOKA.
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~ Peanus Oro guasnekTta
ona CYbB HbiIX B SOQLAlIchemy

v Yro yxe pe

CnoBapb 3apesef _
* BKntoveHsb! Koy L, TMNbI AaHHbLIX 1 onepaTopbl.

* icnonb3yeTtca B napcepe n komnunsatope SQLAlIchemy.

nsa c gpavieepom yepes DB API

umn nepegavmn SQL pabotatoT (connect, execute, fetch).

025

0 coeanHeHne mexagy ORM-ypoBHeM 1 apansepom firebirdsql.
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Peanszaumna acuHXpoOHHOIo gmanekTa
ona CYB/Jl PEL Ba3sa IlaHHbix B SOQLAlchemy

7% Y70 B Npouecce / ocTanock peanu3oBarb:

lMapcep u komnunsmop SQL (FirebirdCompiler)

*Co3naH nHtepdenc ana komnunsaumumn ORM-3anpocos B SQL n obpaTHo.
*Tpebyetca gonucatb 0bpaboTky Bcex SQL-koHcTpykumn (JOIN, LIMIT, doyHKUMM n T.1.).

Bepugukayuss Hacmpoek SQLAIchemy
*KoppekTHOEe oTODpakeHne cxem, Tabnuy, KorioHok 1 Tunos (B Tom vncre UUID, BLOB v gp.).
*[lpoBepka TuNoB, constraints, autoincrement 1 TpaH3akUNMOHHOIO NOBEAEHMS.

Adanmauus 6s1oka mecmoe SQLAIchemy
s/Icnons3oBaHne BCTPOEHHOW TeCTOBOW MHPpacTpykTypbl SQLAIchemy.
*[lokpbiTne Bcex CRUD-onepaumn, TpaH3akuum, TUNOB AaHHbIX.
sllobaBneHne HegocTarLwmx kencos (Hanpumep, UUID, sequences, RETURNING).
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3JsoOn OB N peweHnn

& Pesynbrar

[lnanekt o nHterpaunto CYbL PE[ baaza
~ HaHHbIX C SQ foYasi aCUHXPOHHYO paboTy vepes
| ynC|o nogaepXxKy ORM, r16kue 3anpochbl U TECTUPYEMOCTDb.

- 2025 22



BKCI'IDPT “ AMINOPT IOddHHDbIX

¢ Llenb npoekTa:

[ padbnyeckoe npunoxeHune Ha PySideo,
no3BosidloLLlee MMNopTUpoBaTe Agamn PostgreSQL
(*.backup) n nepeHecTn gaHHbIE U CTPYKTYpYy B Dasy
CYB[I Pen basa [1aHHbIX.

[Tonb3oBaTesnb yKa3biBaeT NapameTpbl
NOAKMIOYEHUS N 3aMyCcKaeT MUrpaLuio.

FIREBIRD @ CONF 2025

B WHcrpymerT murpaumm us PostgreSQL = O

=
BPE/] BA3A JAHHbIX

Monbsoeatens *

SYSDBA

Jamn PostgreSQL *

*.backup Boibpate dann.

Cozpate Tabnuupl MepeHecTw aaHHbIE

Hauate MUrpauno

23



BKCI'IDPT “ AMINOPT IOddHHDbIX

YTO UMEHHO MeHsIeTCS:

PostgreSQL tvn Firebird Tun

text blob sub_type 1

timestamp without time zone timestamp

"uma" Tun, "wma" Tun, ... "uma" Twun,

FIREBIRD @ CONF 2025

KoMmmMmeHTapum

Firebird He umeeT npsmMoro TEXT, 3aMeHéH
Ha BLOB

YnpouieHo

Bce nmeHa obopaymBaloTCsi B KaBblYKU

24



3KCI'ICI|3T n“ AMINOPT IOddHHDbIX

** Q MpumMep Murpauum Tabnuupl:
PostgreSQL ncxogHuk:

CREATE TABLE

B Firebird (uepe3 FirebirdDump):

SQL
create table "books" ("id" , title" 1, "published"

);
alter table "books" "books_pkey" ("id");
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OnbiT B3anMoOOENCTBUSA
C KOMaHOou TeX NnognepxXkn
Pen Bba3sbl I1laHHbIX

» Co3aaH oTaernbHbI pabdbo4nin yat

* OnepartnBHoe noaknoyeHue no VPN
* AHanus noros U KoHdurypaunm CYb[L
* HacTponka napamMeTpoB CUCTEMBI

» CKOPOCTb peLleHnst BONpPOCOB

FIREBIRD @ CONF 2025
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CnoXx
cTan

* HacTpouk

PbiMn
IBNYHKUN

_ — He 04YeBUNAHO
: ['Srp256"] — ans 5-om Bepcumn

2025
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14 pa3smTtunga’

[ns yero H 3paboTunky?

- Kpocc6asHocTb H NPOAYKTOB B MopTene

OXXHOCTb co3gaHusa MO B pamkax 3aKka3HOU
TKW OCHOBbIBAsACb Ha YHUKarbHOM OMbITE

c8



1. TMBKoCTb
. imnopTo3zameL
TUPYEMOCTb U Haﬂ,e)KHOCTb
€Hue pblHKa

oc5

OpHble TpeboBaHUs

19 passmntua’”
';

=9



' YTO roToBa HELUIATb KOMIIAdHWUA
C TAdAKmvim KOMIiereHumssdmm.

« Co3gaHne npoAyKTOB YPOBHS “enterprise-ready”, He3aBUCUMbIX OT
MHJOPACTPYKTYpPBbI.

 MaccoBasa agantauus noa KNMeHToB ¢ pa3HbiMu CYBIl — be3
OTAENbHOW BETKN pa3padboTKu.

* [lepees3n c ogHou CYB/M Ha apyryto 6e3 rmobanbHbIX U3SMEHEHUI
apPXUTEKTYPBI.

« GopmMUpoBaHue cobcTBEHHOW BNONMOTEKN COBMECTUMOCTU /
OUaneKkToB Kak CTpaTterM4eckoro aktuea.
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