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006’exT nocaimkenuss — [HdopmariiitHa TEXHOJIOTIS OLIHKU PEJIEBAHTHOCTI

TECTIB HaBYaHHS JUCTAHIIMHUX KYPCIB

MeTta po60oTH — po3poOKa CepBEPHOTO 3aCTOCYHKY MOBOIO ITPOTpaMyBaHHS

Python 3 BUKOpUCTaHHSM PO3YMHO1T TEXHOJIOT1T IPOMIOHYBaHHS HABYAJILHUX TECTIB

Pe3yabTaTH — TPOBEACHWI aHali3 BIIOMHX METOAMK TPOBEICHHS
HABYAJIBHOTO TECTYBaHHA. 3’SICOBAHO OCHOBHI MPOOJIEMH Ta MUISXU 1X BHUPIMICHHS.
[linroToBaHo cucTeMy peKOMEHJAlllii HaBYAJbHUX TECTIB, SIKa OPIEHTYETHCS Ha
HaNOUIbII e(EeKTUBHE HABUYAHHSA KOPHUCTyBaya, 30Mpae Ta BPaXOBY€ CTATUCTUKY HOToO
BimmoBigerd. Cucrtema yTpUMye I1HTEpEC KOPHUCTyBa4ya JUIsl MIABUINEHHS MOro
pe3ynbTariB. 3aCTOCYHOK pealli30BaHO SIK CEPBEPHUN 3 BUKOPUCTAHHS  MOBH

nporpamyBanHs Python ta ¢peiimBopky FastAPI

[HpopMmaliiitHa TEXHOOT1SI OLIHKU PEJIEBAHTHOCTI TECTIB HABYAHHS
JTUCTAHIIMHUX KypciB, Information technology for assessing the relevance of distance

learning tests, , PYTHON, FastAPI, pydantic, PostgreSQL
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BCTYII

[Tounnaroun npubmmu3no 3 2017 poxky Bce Oulbiie 1 OiIbIlle HaBYAIBHUX
nporpaM Ta KypciB MEpexoisiTh ad0 K 3aCHOBYIOTHCSI 3 HYJIE Ha OCHOBI OHJIAMH
pecypciB. Iliaxin oHmaiiH HaBYaHHS CTAaB OCOOJIMBO aKTyaJbHUX 3 HACTaHHSAM
emigemii covid, B 3B’SI3Ky 3 KAPAaHTUHHUM PEXKHUMOM 1 IHIIUMHU OOMEKECHHSIMHU.
OCKUIBKY OpTaHi3alliio OHJIAWH HAaBYAHHS A€ MACy MOKJIMBOCTEH JJIS MOKPAIICHHS 1
onTUMI3aIlli IbOTO MpoIecy Bce Oubine 1 OUIbIIe TEOPETUYHUX 3aHATh 1 TECTIB
CTBOPIOIOTHCSA OHJIAMH Ha PI3HUX pecypcax, 10 Ja€ MOXKIUBICTh Bipa3dy OTpUMATH

OIIIHKY, TOOQYUTH MTPaBHJIbHI\HETIPABIIIbHI BIIMTOB11, TOSICHEHHS Ta 1HIIIE.

[Ipu mpoxomKeHH] TECTiB, I 3aKpIIUICHHS 3HAHb SK MPAaBWIO € CTaTUYHHM
CITUCOK TUTaHb, SKUW OMHAKOBUU ISl BCIX, Ta YK€ PIAKO 3MIHIOEThCS. Buxomsun 3
IIOTO YacTO CTyJIeHTaM He KOMGOPTHO MPOXOAUTH OHI 1 Ti K MHUTAHHSA, IO TEMaM B
SIKUX BOHH JI0OpE 3HAIOTHCS, a00 K HABMAaKU B TeMax sKi JJi1 HUX 3aHaaTo Baxkki. [llo
dbopMye HeraTMBHUH JOCBiJi B BHBYCHHI JUCHUIUIIHM Ta 3HIKYE MOTHBAIIIIO

CTyACHTA.

Jlns Toro 1mo0 ONTUMI3yBaTH MPOIIEC MPOXOMKEHHS TECTyBaHHS MHOIO Oyiia
BHUTaJlaHa CHUCTEMa, sIKa aJanTyeThCs JO0 PiBHS 3HAaHb CTYJIEHTA B PI3HUX TeMax, Ta

dbopMye CIHCOK MUTAaHb OPIEHTYIOYUCh Ha KOHKPETHOTO CTY/IEHTAa, Ta MOT0 3HAHHSI.

JUis npukiiany ysBHUMO aOCTpakTHOro crynaeHTta llerpuka skuii BHUBYae
MaTeMaTHKy MOJIOJIINX KiaciB. oMy Banocs 4yJoBo 3aCBOITH TeMy 3 MPUKIAIaMHU
Ha JIOJaBaHHS\BIJIHIMAHHSA aji¢ Y HbOTO BHUHUKAIOTh TPYIAHOIIl 3 MHOXEHHSIM Ta
nineHHsM. OYeBUIHO IO JUIS IIbOTO BHMAAKY Oysi0 O Kpalle peKOMEHIyBaTH TECTH
caMe 3 TeM MHOXCHHS Ta JIUJICHHS, OCKUIBKM TaKUM YHWHOM KOPHUCTYyBad 3MOXE B
OUTBIIIM Mipl MPUAUIATH yBary came MUTaHHSAM SIKi JJI1 HbOTO € MPOOJIEMHUMHU Ta
MIATSATHYTH 3HAHHS B HUX, PO3B’A3YyI0Ul came 111 3aB/laHHA. Takoxk BapTo He 3a0yBaru
0 CHUCTeMa Ma€ OyTH ITIKaBOIO JJIsi KOPHUCTyBada i MM HE MOXKEMO PEKOMEHIYBaTH

TUTBKHU T1 MIUTAHHS K1 € CKIAIHUMH, OCKUIBKA TaM YMHOM IHTEpPEC JI0 MPOXOKESHHS
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TecTiB Oy/e majaT B 3B’S3Ky 3 HETaTUBHHUM J0CBIIOM. BUXOI49M 3 IbOTO MU MaEMO
MIATPUMYBATH CEpPEAHIN TMOKAa3HUK BAAJIO BUPINICHHX TECTIB HA IEBHOMY piBHI,
KOMOIHYIOU1 TEMH SIKI € JUIsl KOPUCTyBada CKJIQJHUMU 1 Ti, SKi € MPOCTUMH. Takox
BapTO 3ayBaXUTH IO B KOXKHIA OKpEeMO B3ATIM TeMi € NUTaHHSA PI3HOTO PIBHSA
CKJIQJIHOCTI, OTXE CHCTeMa TaKOX Ma€ IMAJAIITOBYBaTHCS TiJ PIiBEHb 3HAaHb
KOPHUCTyBaua Ta pEeKOMEHyBaTH caMe Ti TECTH AKI HOMY IIiJl CHITY, IIOCTYTIOBO Pa3oM

3 MPOTPECOM KOPUCTYBava MiABUIIYIOUH X CKIATHICTb.



1 AHAJI3 MPEOMETHOI OBJIACTI

1.1 JlocaigxeHHs1 aKTyaJIbHOCTI IPodIeMu
TectyBaHHS 3 CTaTUYHUM CIIMCKOM MUTaHb MO OKPEMIH TeMi, SIKi MOAAI0ThCA
oJlpasy, MOPSAJIOK BUPIIICHHS TECTIB CaMOBUIBHUM, NEpeBIpKa MPOXOAUTH IMiCIIS

HaJaHHS KOPUCTYBayeM BCIX BIAMOBIIAEH.

TecTyBaHHS 3 CTAaTHYHHMM CIIMCKOM MHUTAaHb IO OKPEMIiM TeMi, SKi MOJAIOThCS
OJ0Kkamu, MOPSAOK BUPIIIEHHS TECTIB B OJIOLI CaMOBUIbHUMN, MEPEBIpKa MPOXOAUTH

IiCJIs HaJJaHHS KOPUCTYBa4YeM BCiX BIAMOBIAEH Ha OJIOK.

TecTyBaHHS 3 TUHAMIYHUM CIHCKOM MHUTaHb 1O OKPEMIi TeMi, sIKI OJAI0ThCA
oJlpasy, MOPSAJIOK BUPIIICHHS TECTIB CaMOBUILHUM, NEpeBipKa MPOXOAUTH MiCIIs
HaJaHHS KOPUCTYBAa4eM BCiX BiAMOBi/el. B pa3i MOBTOPHOTO MPOXOMKEHHS CIHCOK

Ta IOPAAOK IMUTAHb 3MIHIOETHCS.

TectyBanHs B SKOMY KOXXHE TMHTaHHSA CTPYKTYpHO BHHECEHO OKPEMO, €
MOXJIMBICTh TPOIYCKAaTH Ta IOBEPTATUCS 1O OKPEMHUX 3aluTaTh, pe3yJbrar
IPOXOJIKEHHSI OKPEMOT'0 TECTY HAJAa€ThCsl Ofipasy miciisi BUOOPY B HbOMY BapiaHTy
BIMOBII.B  pa3i MOBTOPHOTrO MPOXOMKEHHSI CIHCOK Ta TMOPSAOK NUTaHb HE

3MIHIOETHCS 3MIHIOETHCH.

TecTyBaHHS B SIKOMY NHMTaHHS WIYTh MO 4Yep3l, MOKJIMBOCTI MEPEXOIy MIXK
OUTAaHHSAMH HeMae, pe3yibTaT MPOXOPKEHHS OKPEMOro MHUTAHHA OJpa3y Micis
BUOOpY BapiaHTa BUOOpY. B pasi mOBTOPHOTro MpPOXOIKEHHS CHUCOK Ta MOPSIOK

MATAHb HE 3MIHIOETHCH.

Buxonsum 3 onucanux Buile npooiaeM, 0yino 3po0IeHO BUCHOBOK peasizyBaTH
BJIACHY CHUCTEMY pEKOMEHAAllli HaBYaJbHUX TeCTiB. DOKyC cuUCTeMH Mae OyTH
HANPaBJICHUA Ha YTPUMAHHS yBark 1 IIIKABOCTI KOPHUCTyBada Ta IIiJIBUIICHHS

¢(hEeKTUBHOCTI OTO HAaBYaHHS



1.2 AHaiTHYHMHE OIVIsI Pi3HUX METONO0JIOTi HABYAJIBLHOIO TECTYBAHHA

[Tepmra mpobneMy SIKy XO4eThbCSl BUIIITUTH 1€ - TOCTIHHUN HE3MIHHUMA CITUCOK
NUTaHb Ta BIJAMOBIJICH B TECTi, MICJISA MEBHOI CPOOHM, OCOONHMBO SIKIIO MUTAHHS Ta
BIJIMOBI/Il MOAAIOTHCS B TOMY K MOPSAKY Ta (opMmari, B 3aJ€XKHOCTI BiJl HaBHYOK
KOpUCTyBaya TPABWIbHI BIAMOBINI MPOCTO 3amaM’ SITOBYIOTHCS OPIEHTYIOUUCH Ha
pO3MIp TEKCTYy, HOro MiCIe3HAXO/KEHHS, KIIIOYOBI cioBa Tomio. Ilpu 1bomy
KOPUCTYBa4d HE 3aCBOIOE MUTAHHS BUCBITIEHE B TECTI, aji¢ THM HE MEHIII OTPUMYE 3a

HBOI'O ITO3UTHUBHY OHiHKy.

Hpyra npobiema Ha siKy Oy/lO 3BEpHYTO yBary B XOJI BUBUEHHSI MOXJIHUBHX
npoOsieM, Ta METOJIB TOKpAIIEHHS TECTyBaHHS 1€ BEJIMKUN CIHUCOK TEKCTIB MiX
SKUMHU MOXKHA Iepekiitoyarucs. B TakoMy BapiaHTi 4acTo BIAMOBIAb HA OIHE MUTAHHS
MOJKE JIE’KaTH B MOCTAHOBII IHIIOTO. 3HOBY K L€ HE J1a€ 3MOTYy rapHO MEpPEBIPUTH

3HaHHS KOPUCTYyBaya Ta Jila€ oMy croci6 oTpuMaTu 0ai BULIUEN HIXK peasibHa OIliHKA.

Tpetsa mpobieMa Ha MOIO JTyMKY TOJISITA€ B BIICYTHOCTI MOSICHEHHS 10 MUTaHb,
1€ Ty’Ke CTIOBUIBHIOE POOOTY HaJ MOMIIIKAMH Ta YACTO 3MYIITyE€ KOPUCTyBa4a MPOCTO

BraayBaTu MCTOJOM BUKIIIOUYCHHAI.

OpieHTYIOUMCh HAa HaBEACHI BHUILIE MPOOJEeMU MOKHA 3pOOUTH BHUCHOBOK WIO
HAWOULIBII €PEKTUBHOIO CHCTEMOIO TECTYBaHHS B PO3Pi3i 3aKPIMJICHHS Ta MEPEBIPKU

3HaHb Td HABUYOK KOPHUCTYyBa4a € Ta 110 Bi}IHOBi)IaE HaCTYIIHUM KpI/ITepiHM:

1. He nae xopuctyBauyy MOXKIJIMBOCTI IEPEMUKATUCA MIK TUTaHHIMHU
Jlae MmosicHEHHS 40 BIJAIIOBIIEH

Mae Benuky 0a3y nuTaHb, CIUCOK MUTAHb B TECTI MOCTIMHO 3MIHIOETHCS

S

[Topsimok BinmoBizeH 10 OKPEMOTO MUTAHHS MPU KOXKHIKM CTIPpOoO1 MPOXOIHKEHHS
TECTYy 3MIHIOETHCS
5. TlponoHye KOpUCTyBauy pEJEBAHTHI MUTAHHS 3 TEMaMH SIKI € JiJIi HbOTO

poOJIEeMHUMHU
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6. YTpumye piBeHb I[IKABOCTI KOPUCTyBaya JI0 TECTy HE Jarouu poOUTH Oararto

IOMHUJIOK TTOCIILIb

1.3 IHocranoBka 3amauvi

B xomi omsgy mpoOieM Ta MOXKJIMBUX MOKPALEHb TECTYBAJIbHUX CHUCTEM, a

TaKOX OISy JOCTYIMHUX TEXHOJIOTIM Ta MAXOAiB OyJo BHUPIIMIEHO CTBOPUTHU

CCpBepHI/Iﬁ 34CTOCYHOK SIKUU Jae MOKJIUBICTB CTBOPIOBATH Ta p€aaryBaru CIIMCOK

NUTaHb Ta TeM, 30epiraTh CTAaTUCTUKY BIATOBiJEH, Ta HAa OCHOBI CTAaTUCTUKH

BIJIMOBIJIEH KOPUCTyBaya BUABATH PEJICBAHTHI MUTAHHS 10 3aIUTY.

Jlnist peanizariii cucteMu O0yia0 0OpaHO HACTYIHI OCHOBHI TEXHOJIOTII:

1.

Moy mnporpamyBanHs Python 3 Bepcieto 3.10.8 ockimbku 1€ MOS
OCHOBHAa MOBa INpOTrpaMyBaHHs Ta HalHOBImIa cTabiiapHa ii Bepcid. 1o
JaCTh 3MOTY IMBHJKO Ta SKICHO peali3yBaTh 3aCTOCYHOK YHHUKHYBIITH
OUTBIIIOCT] HE3aIUTAHOBAHUX TIPOOIEM
WEB-dpeitmBopk FastAPl sk oauH 3 HaWOLIBII MOUIMPEHUX, Ta

HaOUTBII (PyHKIIOHATBHUX

3. poetry sik cCUCTEMY KOHTPOJIO OTOYEHHS MPH pO3poOIll Ta pO3ropTaHHI

3aCTOCYHKY, OCKUIbKM BOHa Ha JaHUA MOMEHT € HalOUIbII
(bYHKITIOHATHHOIO
Cuctemy koHTpoito ©0a3 nmanux PostrgreSQL  sax oy 3

HAWUMOMYJSPHIININX, CTAOLTBHUX Ta MBUAKUX
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2 OrnAn APXITEKTYPU TA BUBIP METOAIB PEANISALII

2.1 ApxitekTypH peaJiizaiii Mepe:keBOi B3a€MOJII cepBiciB

REST (cxop. anri. Representational  State  Transfer, «mnepenaua
peIpPe3eHTAaTUBHOTO CTaHy») - apXITEeKTypHHH MiAXiJ 10 OpraHizaiii Mix
cepBepHOi B3aemonii. by ctBopenuit Poem ®dinjiiHroM oHUM 3 3aCHOBHHKIB
HTTP. Ilinxix OGa3yeThCs Ha HACTYIIHMX OCHOBHHUX NPHHIMIIAX: Tepeaada
JTaHUX BiAOyBaeTbcs B OOMEXKEHIM KUIBKOCTI OCHOBHHMX ¢opmarie (XML,
JSON, HTML), mae miaTpuMyBaTucs KellyBaHHs, BIICYTHICTh 3aJI€KHOCTI BiJ
CTaHy MDK 3B’S3KOI0 ‘‘3allUT-BIAMOBIAL’. BBakaeThCcs 10 MOTPUMAHHS BCIX
npaBui  3a0e3medye rapHy MacIiITaDOBaHHICTb CHUCTEM Ta  JO3BOJISAE
0e3mpo0ieMHO TOKpalryBaTu ii B 3B’S3Ky 3 HOBUMHU BuMoramu. REST
BUKOPUCTOBYE HACTYIHI TUIHU TIoBitomieHs HTTP:

1.1.  POST - ctBOpeHHSI HOBOTO pecypcy

1.2.  GET - orpumansns indopmariii mo pecypcy

1.3. DELETE - BuganeHus pecypcy

1.4. PUT - 3mina pecypcy

1.5. PATCH - yacTkoBa 3MiHa pecypcy

Bizyanizaiiis B3aemonii Ha pucyHKy 2.1

REST API
Design

GET Nasks - display all tasks U
POST  fiasks - creaie a new task _
GET fiasksi{id} - display a task by ID DB data

PUT fiasks{id} - update a task by ID
DELETE Nasks/{id} - delete a task by 1D

Pucynoxk 2.1 Bigyanizauis B3aemonii REST nigxony
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GraphQL (ckop. anri. Graph Query Language) - Iliaxin cTtBOopeHHMil Ta
peamizoBanuii kommaniero Facebook. Jlo3Bonse BkazyBaTH siki came OIS
NOTPiOHI KOPHCTYBady, CIPOIIY€E I1HTErparilo JCKUJIbKOX CEpBICIB B OJIWH,
BUKOPHCTOBYE BJIACHY CHCTEMY THIIB JUIsI ONUCY JaHWUX, IIOJICTIIYE
dbopMyBaHHS JOKyMEHTAIlli Ta ii po3yMiHHS KOpucTyBadamu cepBicy. OOMiH
JAHUMH MPOXoauTh 3a npotokosioM HTTP, ane nmpu npoMy BUKOPUCTOBYETHCS
munie oguH Metoa POST

Bizyamizariist B3aeMoii Ha pUCYHKY 2.2
GraphQL API ARCHITECTURE

10s App ‘

GraphQL —
Query

10s App

GraphQL
Server

10s App

JSON
-+ -
Payload

Pucynok 2.2 - Bizyamizariis Bzaemonii GraphQL migxomy

10s App

gRPC (ckop. anmi. gRPC Remote Procedure Call), a6o Google Remote
Procedure Call. ITo3umionyeTbest IK CHCTEMA B1IJIaJICHOTO BUKIIUKY MPOIEAYD.
Po3pobnena xommnaniero Google B 2015 pomi. ApXITEKTypHHUI CTHIIb
BUKOPHCTOBY€E CKJIaJHI MPOTOKOJIA Yepe3 10 HEMOXKJIMBA IHTErpallisl 3 HUM 3
Opay3epy, U IIbOT0 KOH(PITYPYIOTHCS OKpEMI MPOKCi-CepBEPH

Bizyanizariito B3aemo/ii MokHa TOOAYUTH HA PUCYHKY 2.3
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gRPC
Stub

gRPC Server HUbY Client

C++ Service gRPC
Stub

P
o,
¢ Respons e(s)

Android-Java Client

Pucynok 2.3 - Bizyanizaiisa B3aemozii mpu gRPC migxosi

Koxauit apxiTekTypHUN MiAXiJ Mae CBOi mepeBard 1 Hemoniku. Jlms Hamoi
cuctemu Oyzae aouinbHo oopatu REST ockinbku Hapasi BiH € HalOUIbLI MOITUPEHUM
Ta 3pO3YyMUIUM MallOyTHIM KOPUCTyBadaM.

2.2 Orasia foctynuux ppeiiMBOPKIB /151 CTBOPEHHS CHCTEMH

Jlns mouatky Oysio O TOUUIBHO JaTH BUSHAYCHHS MOHATTIO (PEHMBOPK.

®dpeitMBOpPK - MporpamMHa rmiaTdopma, JIjIsi CTBOPEHHS 3aCTOCYHKIB, BU3HAIOIIA
CTPYKTYPY, apXiTeKTypy Ta miaxoau a0 ctBopeHHs 13, mo Mae BiamroBaHi 3acoOu
JUTSI TIOKPAILEHHS Ta MPUIIBUAILICHHS CTBOPEHHS TPOAYKTY

Posrstnemo Hait0imbI nmomynsapHi anst mou Python:

1. Django - HaiiOinbpIn momupeHuit GpedMBOPK IJiI CTBOPEHHS CEPBEPHUX BEO
3aCTOCYHKIB, Ma€ 0arato BOYyIOBAaHMX MOXJIMBOCTEH Ta (yHKIIIOHATY, CyBOPO
3aJ1a€ CBOIO apXITEKTypy Ta CKIIAJHO JAJIsl HETUIIOBOTO MepeHalallTyBaHHS

2. flask - miHi GppeiiBOpK, HE TUKTY€E CBOIO apXITEKTypy, Ma€ MiHIMYM BOYIOBaHUX
MOXKJIMBOCTEHN

3. aiohttp - acuHxpoHHuUN BeO ¢GpelMBOPK 3 MIHIMYMOM BOYJOBAaHOTIO
GbyHKIIOHATY, TPOCTUH 70 PO3IIMPEHHS, MEePEeHANAIITYBaHHS, BIAPI3HAETHCS

CBOCIO IIBUIKICTIO.
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4. FastAPI - (¢peiiMBOpKk 3 ONTHUMaIbHOIO  KIJIBKICTIO  BJIAIIITOBAHOIO
byHKITIOHATY, BIIPI3HIEThCS BUKOpHUCTaHHS pydantic s Bamigamii Ta
KOPUCTYBaHHSI THUNAMHU JaHUX, ABTOMAaTHYHOIO BOYJOBAHOKO JOKYMEHTAIII€l0
JUTS 3aCTOCYHKY
Buxonsiun 3 omucaHMX BapiaHTIB Ta BHMOT JO KIHIIEBOTO MPOAYKTY BapTo
3ynuHUTU cBii BUOiIp Ha FastAPl ockigbku JOKyMEeHTalis MPOEKTa 3HAYHO
MOJIETIINTh 1HTETPAIlil0 HOBUX KOPUCTYBaYiB. A IIBHJKOJIS Ta MOIIMPEHICTH

(bpeiiMBOPKY TOTIOMOXKYTh B CTBOPEHHI 3aCTOCYHKY
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3 ITPAKTUYHA PEAJII3ALIA

3.1 ApxiTeKTypHa MoJ1eJib
JInst MaitOyTHBOTO TIOKpAIIEHHS CUCTEMHU BapTO BCTAHOBUTH HACTYITHI KpUTEPIi
JI0 CTBOPEHOTO 3aCTOCYHKY
1. CucreMa Jonmyckae MaciTaOyBaHHS
2. Cucrema 103BoJisie 0e3mpo0IeMHO TOKpAIyBaTH, 10aBaTH HOBUI Ta
penaryBaTH i1CHyIOUHi (HyHKITIOHAT
3. Cucrema Mae IOKYMEHTAITIIO Ta JIeTKa JiJis ii 1HTerpallii CTOpOHHIMH

KJIIEHTaMH

JI7g 3pydHOrOo KOpPHUCTYBAaHHS CUCTEMOIO, 11 HAIOBHEHHIO BapTO BCTAHOBUTHU
HACTYIIHI KpHUTEPIi

1. CTBOpeHHs Ta Mepenisii TeCTIB, KaTeropii KOpUCTyBauaMu

2. Cucrema aBropu3arlii A 300py CTaTUCTUKHU IO OKPEMOMY KOPUCTYBady

3. Cucrema mMae mpairoBaTi HaBiTh IPH BICYTHOCTI IOTIEPEIHIX BIAMOBIACH Ta

CTaTUCTUKHU MO KOPUCTYBATY

[Tim gac cTBOpEeHHS Ta MPOEKTYBAaHHS 3aCTOCYHKY BapTO BCTAHOBUTHU HACTYIIHI

KpUTepii HASBHOCTI MalOyTHIX CKJIaJI0BUX

1. 3actocyHok

2. baza ganux mis 30epiraHas JaHUX

3. Cucrtema KOHTPOJIIO CepeOBHINA PO3POOKH Ta PO3TOPTAHHS Ha cepBepl

4

. CucremMa HamamTyBaHb AJ1 POOOTH 3aCTOCYHKY.

Ha pucynky 3.1 Hago cxemarnyHe BimoOpaxeHHs poOOTH CUCTEMU

] ( 1 | -
. O6pobneHHs Ob6pobEneHHs
L » ABTOpWM3ALiS - » bBasa - Peaynerar
3anut pusay 3anUTy nakx naHux 3 B/ > e3yLTa

Pucynok 3.1 — cxemaruyHe npeacTaBiIeHHs! pOOOTH 3aCTOCYHKY
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OxpeMo pO3IIIHEMO CUCTEMY PEKOMEHAYBAaHHS TECTY JJI1 KOPHCTyBaya
PUCYHOK 3.2

3anut
T
BuUNagKkoB " ocTaHHi ™
nMTam:ng No € Tpu Nowm< Bignosigi S yes p  POCTE
- Bignoeinj ~ g NUTAHHA

Temi “_HenpaeunbHi -~

o -

No

\

CknagHe
MUTaHHA

Pucynok 3.2 Cucrema pekoMeHaIlii Tecty
Sx MU MO’KEMO OAYUTH 3 MATIOHKY CUCTEMA OPIEHTYETHCSI HA CTATUCTUKY
BIJIMIOBIJIEH KOpUCTyBaya Ta MiaOUpae HalOUIbII pesieBaHTHE NMUTAaHHS. Po3missHEMO
NeTanbHIIIe KoJoBYy 0a3y BUOOpY MUTaHHS:
@question_router.get("", response_model=QuestionPublicSchema)

async def question_get relevant(category id: Optional[int] = None,
user: UserFullSchema = Depends(get current user)) ->
QuestionPublicSchema:
async with Session(expire_on _commit=False) as session:
async with session.begin():
token = session_context.set(session)
try:
# check user last tries
filters = [UserQuestionAnswer.user id == user.id]
if category 1d:
filters.append(Question.category id == category id)
query = (

select(QuestionAnswer.is_correct)
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select from(UserQuestionAnswer)

Join(QuestionAnswer, UserQuestionAnswer.question_answer_id

== QuestionAnswer.id)

Join(Question, QuestionAnswer.question 1d == Question.id)

filter(*filters)

.order by(UserQuestionAnswer.created at.desc())
Jimit(3)

last_tries = (await session.execute(query)).scalars().all()
if len(last_tries) < 3:
available question query = (
select(Question)
.order by(func.random())
)
if category 1d:

available question_query =
available question query.filter(Question.category id == category id)

available question = (

(await
session.execute(available question query)).scalars().one or none()

)

return QuestionPublicSchema.from orm(available question)

correct_answer = aliased(UserQuestionAnswer)
un_correct answer = aliased(UserQuestionAnswer)

filters = (UserQuestionAnswer.user id == user.id,
QuestionAnswer.id.is_not(None))

if category 1d:



18

filters = (*filters, Question.category id == category id)
query = select(Question,
((100 * func.count(correct _answer.id)) / (
func.count(correct answer.id) +
func.count(un_correct answer.id))).label(
"score")) \
filter(*filters) \
.select from(Question) \
Join(QuestionAnswer, QuestionAnswer.question id ==
Question.id) \
Join(correct_answer,
and_(correct answer.question_answer id ==
QuestionAnswer.id,
QuestionAnswer.is_correct == True), isouter=True) \
Join(un_correct_answer,
and (un_correct answer.question _answer id ==
QuestionAnswer.id,
QuestionAnswer.is_correct == False), isouter=True) \
.group by(Question.id) \
Jdimit(1)

correct answer of last tries = sum(

[answer for answer in last_tries if answer == True])
if correct_answer of last tries == 0:

query = query.order by(desc("score"), func.random())
else:

query = query.order by(asc("score"), func.random())
question = (

(await session.execute(query)).scalars().one or none()
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question: QuestionPublicSchema
QuestionPublicSchema.from orm(question)
answers = await QuestionAnswer.get list(question_id=question.id)
question.answers =
[QuestionAnswerPublicSchema.from_orm(answer) for answer in answers]
finally:
session_context.reset(token)

return question

Sk MU MOXKeMO OaYUTH € TP OCHOBHI pO3Tay>KEHHS

1. KopuctyBad Mae MeHIII€ TPhOX BIAMOBIAEH MO TE€MI - MPOMOHYEMO BUIAKOBE
nutanHsa. [le 6a3oBa ymoBa /i HOBUX KOPUCTYBaudiB CTAaTUCTUKY BIAMOBIAEH
SIKWA MM HE BCTUIJIN 310paTu

2. KopuctyBau Mae Tpu HEMPABWIbHI BIATOBII - TPOIMIOHYEMO MPOCTE BUTIATKOBE
Jutst Hhoro TuTaHHA. s ymoBa momomarae TpuBaTtH (DOKyC yBaru KOpHCTyBada
Ha TECTYyBaHHI Ta MIATPUMYE HOro 1HTEpEC JI0 MPOXOJKEHHS TECTIB a
BIIIIOBITHO MMO3UTHUBHO BIUIMBAEC HA SIKICTh 3aCBOCHHS 3HAHbD.

3. KopuctyBau Mmae MeHIIE TpbOX OCTaHHIX BIANOBiEH HENPaBUIbHUMU -
MIPOIIOHYEMO BHITAIKOBO CKJIQ/IHIIIIE MATAHHS.
OxkpeMy yBary BapTO NPUAUIMTH CKJIAJHOCTI MUTAHHS JJI BU3HAYCHHS 1IOTO
napamMeTpa MM OepeMo BCl BIANOBi/I KOPUCTyBa4a MO OKPEMOMY MHUTAHHIO Ta
paxy€eMo BIJIHOCHE 3HAYCHHS MPaBWIBLHUX BiAmoBiAeH. [1oTiM mo 1mii o3Hall Mu

3MOXKCMO COPTYBATH IIMUTAHHA 3a CKJ'IaI[HiCTI-O AJIA OKPEMOTO KOpUCTYBa4da

3.2 Orisia CTBOPEHOT0 MPOAYKTY

B pesynbrari poboTu Haa cucteMoro Oyia peaizoBaHa CUCTEMa peecTpallii Ha

ayTeHTH(IKaIlis KopucTyBada BUKoprucToBYtouM miaxia JWT ( BiakpuTuii cranaapt
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TOKEHIB JJOCTYIY, skuii 6a3yerbest Ha popmari JSON ) Tokeny. Takox nonana

MOKJTUBICTh MEPEISAY MOTOYHOTO KOPUCTyBada PUCYHOK 3.3

GET /users GetCurent User - @
|m /users User Register v‘
|m /users/login User Login v‘

Pucynox 3.3

Meronu nonaBanHs Ta aBropu3sailii BukopuctoBytoTh HTTP metong POST, meton

orpumanHs iHpopmaiii - GET 3rigno cnenudikamnii REST
JWT Token aBropu3zaiiii moJa€ThCsl B BUMIIA 3aMIU(PPOBAHHOTO YHIKAIHHOTO

171eHTU(1KaTOpa KOPUCTyBaya Ta Ma€ MOAIOHUI BUTIISIA

{ "access_token":
"eyJhbGciOUJTUZIINiIsInRS5cCl6lkp XV CJ9.eyJpZC16Mn0.p6 TL8XID4O0D-w78Pf
hCkxclgqtqRN3FJeKzlvIpRrU"

b

Takox Oyli0 CTBOpEHO METOAM Ha JAOAAaBaHHS, MEPEenisi] MO YHIKaJIbHOMY

imeHTu(diKaTopy 1 OTpUMaHHS peJIeBaHTHOrO 3anuTanHs PucyHok 3.4

GET /questions Question GetRelevant v

‘m /questions Create Question v B

GET /questions{question_id} Question GetById v B

Pucynok 3.4
BianoBiae cepBeHTo 3aCTOCYHKY Ha 3alUT PEIeBaHTHOTO TECTY BUIIIAIAE

HAaCTyIHUM 4YMHOM PucyHOK 3.5
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Response body

"category id": 1,
"title": "string"”,
"description™: "string",
"id": 3,
"answers": [
{
"id": 7,
"title": "truetrue”,

"question_id":

'titie”: "falsefalse”,
"question id":

Pucynok 3.5
Takox Oyio cTBOpeHO (PyHKIIOHAT CTBOPEHHS Ta MEPENIsiy KaTeropiii TecTiB
Pucynok 3.6
‘ /categories Category Create v B ‘
‘m /categories{category_id} cCategory GetBy Id v & ‘

PucyHnok 3.6
Buxonsuu 3 ycboro HaMm noTpioHo Oyn0 OKpeMo TpUBATH BaplaHTH BIJMOBIIEH 70

TECTy Ta BIANOBIAI KOPUCTYBAYiB, OTKE OyJI0 CTBOPEHO JaHUU (DyHKII1OHAT

Pucynok 3.7
‘ /categories Category Create v ﬁ‘
‘m /categories{category_id} cCategory GetBy Id ~ ﬁ‘

Pucynok 3.7
Okpemo BapTo 3a3HAYMTH 110 B JIOKYMEHTAIII0 B XOJ1l CTBOPEHHS 3aCTOCYHKY OYII0
JOJJAHO BC1 MOXJIMBI CTPYKTYPH JTAHHUX JJIs CIIIJIKYBAaHHS MIXK KJIIEHTOM Ta CEPBEPOM

Pucynoxk 3.8



Schemas ~
Body_user_login_users_login_post >
CategoryCreateSchema >
CategoryPublicSchema >
HTTPValidationError >
JWTTokenSchema >
QuestionAnswerCreateSchema >
QuestionAnswerPublicSchema >
QuestionCreateSchema >
QuestionPublicSchema >
UserPublicSchema >
UserQuestionAnswerPublicSchema >
UserRegisterSchema >

ValidationError >

Pucynox 3.8
Onuc cTpyKTypH JaHUX AJI1 BUKOPUCTAHHS HECE TOJIaTKOBO i 1H(OpMaILito po

BaJIi1a1lif0 KOXKHOTO 1o Prucynok 3.9

QuestionCreateSchema + {

category id*® integer
title: Category Id
title* string

title: Title

maxLength: 255

minLength: §
description® string

title: Description

minlength: 5

Pucynok 3.9

22
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BUCHOBKHA

[Ticns awanmizy npoGiemu Oyao BHUPINIEHO M0 MaHOyTHIA TPOAYKT €
aKTyaJIbHAM, MO>KE 3HAUTH CBOTO KOPHCTYBaua.
Byno BupilieHo CTBOPUTH BJIACHY CHUCTEMY JJIi CTBOPEHHSI, aKyMY/TIOBaHHS Ta
peKoMeHallli HaBYaJIbHUX TECTIB 1110 1 OyJI0 3p00JIeHO
B xoni po6otu Oyno oOpaHO akTyaibHI Ta HaAllHI TEXHOJOTIT SIKi JOTIOMOTIIN
CTBOPHUTH IIPOJYKT O€3 HEe3aIJIaHOBAHKUX MPOOJIeM peatizarltii.
B xon1 cTBOpeHHs NpoAyKTy Oyl10 BUKOPUCTAHO HACTYTIHI TEXHOJIOT1i
e MoBa nporpamyBanHs Python;
e (peiimBopk FastAPI

e ba3a nanux PostgreSQL

Po3pobisiena cucrtema MOBHICTIO BIJINOBiJa€ BUMOTaM 1110 OyJIO MOCTaBJIeHI B

XOJI1 POEKTYBAaHHS Ta aHAI3y
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CIUCOK JIITEPATYPU

. Blending [EnextponHuMii pecypc] — Pexum JTOCTYTY:
https://homepages.inf.ed.ac.uk/rbf/HIPR2/blend.htm

. YOLO: You Only Look Once [Enexrponnuii pecypc] — Pexum poctymy:
https://laptrinhx.com/yolo-you-only-look-once-2548734518/

. Semantic Segmentation with Deep Learning [Enextponnuii pecypc| — Pexum
JIOCTYIY:

https://towardsdatascience.com/semantic-segmentation-with-deep-learning-a-guid
e-and-code-e521c8958823

. FastAPI  documentation [Enektponnmii pecypc] — Pexum  poctymy:
https://fastapi.tiangolo.com/

. pydantic documentation [Enexkrponnuii pecypc] - Pexum goctymy:
https://docs.pydantic.dev/

. PostgreSQL  documentation [Enextponnuit pecypc] — Pexum pgoctymy:
https://www.postgresqgl.org/docs/

. REST  documentation [Enexkrponnuii pecypc] — Pexum  goctymy:
https://idratherbewriting.com/learnapidoc/

. GraphQL  documentation [Enekrponnuii pecypc] — Pexum moctymy:
https://graphgl.org/learn/

. gtpc  documentation - [Enextponnuit pecypc] — Pexum pocrymy:
https://grpc.io/docs/

JNOJATKH
Jonarok A. BuxiniHuii KOx NPOAYKTY

db_base.base_model
import contextvars
import json

from typing import Any, Dict, Iterator, Optional, Tuple, Union


https://homepages.inf.ed.ac.uk/rbf/HIPR2/blend.htm
https://laptrinhx.com/yolo-you-only-look-once-2548734518/
https://towardsdatascience.com/semantic-segmentation-with-deep-learning-a-guide-and-code-e52fc8958823
https://towardsdatascience.com/semantic-segmentation-with-deep-learning-a-guide-and-code-e52fc8958823
https://fastapi.tiangolo.com/
https://docs.pydantic.dev/
https://www.postgresql.org/docs/
https://idratherbewriting.com/learnapidoc/
https://graphql.org/learn/

from sqlalchemy import (
Column,
DateTime,
Integer,
MetaData,
func,
inspect,
select,
)
from sqlalchemy.ext.asyncio import AsyncSession, create_async_engine

from sqlalchemy.orm import declarative base, sessionmaker

class SessionProxy:
def init_ (self, contextvar):

self. contextvar = contextvar

def getattr (self, attr):
context = self. contextvar.get()
assert context

return getattr(context, attr)

convention = {

"ix": "ix_%(column 0 label)s",
: "uq %(table name)s %(column_ 0 name)s",
"ck": "ck %(table name)s %(constraint name)s",
"fk": "fk %(table name)s %(column 0 name)s",

"pk": "pk %(table _name)s",

25
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metadata = MetaData(naming_convention=convention)
Model = declarative base(metadata=metadata)

Session = sessionmaker(class =AsyncSession)

session_context = contextvars.ContextVar("session"

current_session = SessionProxy(session_context)

async def db_disconnect():

await Session.kw["bind"].dispose()

async def db_connect(database uri, echo: bool = False):
Session.configure(
bind=create async engine(
database uri,
echo=echo,
json_serializer=json.dumps,

json_deserializer=json.loads,

# Bases
class BaseSQLAIchemyModel(Model):
__abstract  =True

1d = Column(Integer, primary key=True, autoincrement=True)
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def'to_dict(self) -> Dict[str, Any]:

return {c.key: getattr(self, c.key) for ¢ in inspect(self).mapper.column_attrs}

(@classmethod
async def get(cls, iter pks: Union[Any, Iterator[Any]] = None, *args,
**kwargs):
if iter pks is not None:
if not isinstance(iter pks, (tuple, list)):
iter pks = (iter_pks,)

where = {
pk.name: cond for pk, cond in zip(cls. table .primary key, iter pks)
b

kwargs.update(where)

query = select(cls).filter by(**kwargs).filter(*args).order by(cls.id)
result = await current_session.execute(query)

return result

(@classmethod
async def get(cls, iter pks: Union[Any, Iterator[Any]], *args, **kwargs):
result = await cls._get(iter pks, *args, **kwargs)

return result.scalars().one_or none()

(@classmethod
async def get_list(cls, *args, **kwargs):
result = await cls. get(None, *args, **kwargs)

return result.scalars().all()
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(@classmethod
async def create(cls, **kwargs) -> Model:

obj = cls(**kwargs)

current_session.add(obyj)
await current session.flush()

await current_session.refresh(obj)

return obj

async def update(self, **kwargs) -> Model:
for key, value in kwargs.items():
setattr(self, key, value)
await current session.flush()
await current_session.refresh(self)

return self

async def delete(self) -> bool:
await current session.delete(self)

return True

(@classmethod

async def exists(cls, iter pks: Union[tuple, list] = None, **kwargs) -> bool:
Check if instance exists.
Args:

iter pks: primary keys in the current table (table may contains several
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Returns:
True if instance exists, else false.
if iter_pks is not None:
if not isinstance(iter pks, (tuple, list)):
iter pks = [iter pks]
where = {
pk.name: cond for pk, cond in zip(cls. table .primary key, iter pks)
b

kwargs.update(where)

query = select([1]).select_from(cls).filter by(**kwargs).exists().select()

return bool((await current _session.execute(query)).scalars().one())

@classmethod
async def get or create(

cls, defaults: Optional[dict] = None, **kwargs
) -=> Tuple[Model, bool]:

if obj := await cls.get(None, **kwargs):

return obj, False

defaults = defaults or {}

return await cls.create(**kwargs, **defaults), True

class CreatedMixin(Model):

__abstract  =True
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created at = Column(DateTime(timezone=True), server default=func.now())

class UpdatedMixin(Model):

__abstract  =True

updated at = Column(DateTime(timezone=True), onupdate=func.now())
db_base.decorators

import functools

from .base model import Session, session_context

def session_decorator(
db_session=Session, expire_on_commit: bool = False, add param: bool =

False

):

nmn

Decorator with parameter for async session usage.

nnn

def decorated get session(func):
@functools.wraps(func)
async def wrapper(*args, **kwargs):
async with db_session(expire_on commit=expire_on commit) as
session:
async with session.begin():

token = session_context.set(session)

try:
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if add param:
args = list(args)
args.insert(0, session)
return await func(*args, **kwargs)
finally:

session_context.reset(token)

return wrapper

return decorated get session
questions.handlers

from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from sqlalchemy import select, func, alias, and_, desc, asc
from sqlalchemy.orm import aliased

from starlette import status

from app.db_base.base_model import Session, session_context

from app.db_base.decorators import session_decorator

from app.questions.models import Question, Category, QuestionAnswer,
UserQuestionAnswer

from app.questions.schemas import QuestionCreateSchema,
QuestionPublicSchema, CategoryPublicSchema, \

CategoryCreateSchema, QuestionAnswerPublicSchema,

QuestionAnswerCreateSchema, UserQuestionAnswerPublicSchema

from app.users.deps import get current user

from app.users.schemas import UserFullSchema
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category router = APIRouter(prefix="/categories")
question_router = APIRouter(prefix="/questions")

question_answer router = APIRouter(prefix="/questions answers")

@category router.post("", response model=CategoryPublicSchema)
@session_decorator()
async def category create(category: CategoryCreateSchema,
user: UserFullSchema = Depends(get current user)) ->
CategoryPublicSchema:
obj = await Category.create(**dict(category))
return CategoryPublicSchema.from orm(obj)

(@category_router.get("{category id}",
response_model=CategoryPublicSchema)
@session_decorator()
async def category get by id(category id: int,
user: UserFullSchema = Depends(get current user)) ->
CategoryPublicSchema:
obj = await Category.get(category id)
return CategoryPublicSchema.from orm(obj)

"nn

@question_router.post("", response_model=QuestionPublicSchema)
(@session_decorator()
async def  create question(question: QuestionCreateSchema,  user:
UserFullSchema = Depends(get _current user)):

question = await Question.create(**dict(question))
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return QuestionPublicSchema.from orm(question)

@question_router.get(" {question i1d}",
response_model=QuestionPublicSchema)
@session_decorator()
async def question get by id(question_id: int,
user: UserFullSchema = Depends(get current user)) ->
QuestionPublicSchema:
obj = await Question.get(question_id)
question = QuestionPublicSchema.from orm(obj)
answers = await QuestionAnswer.get list(question_id=question.id)
if answers:
question.answers = [QuestionAnswerPublicSchema.from orm(obj) for obj
in answers]

return question

@question_router.get("", response_model=QuestionPublicSchema)
async def question get relevant(category id: Optional[int] = None,
user: UserFullSchema = Depends(get current user)) ->
QuestionPublicSchema:
async with Session(expire_on_commit=False) as session:
async with session.begin():
token = session_context.set(session)
try:
# check user last tries
filters = [UserQuestionAnswer.user id == user.id]

if category 1d:
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filters.append(Question.category id == category id)
query = (
select(QuestionAnswer.is_correct)
select from(UserQuestionAnswer)
Join(QuestionAnswer, UserQuestionAnswer.question_answer id

== QuestionAnswer.id)

Join(Question, QuestionAnswer.question_id == Question.id)

filter(*filters)

.order by(UserQuestionAnswer.created at.desc())
Jimit(3)

last_tries = (await session.execute(query)).scalars().all()
if len(last_tries) < 3:
available question_query = (
select(Question)
.order by(func.random())

)
if category 1d:

available question_query =
available question_query.filter(Question.category id == category id)

available question = (

(await
session.execute(available question query)).scalars().one or none()

)

return QuestionPublicSchema.from orm(available question)

correct_answer = aliased(UserQuestionAnswer)

un_correct_answer = aliased(UserQuestionAnswer)
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filters = (UserQuestionAnswer.user id == user.id,
QuestionAnswer.id.is_not(None))
if category 1d:
filters = (*filters, Question.category id == category id)
query = select(Question,
((100 * func.count(correct _answer.id)) / (
func.count(correct answer.id) +
func.count(un_correct_answer.id))).label(
"score")) \
filter(*filters) \
.select from(Question) \
Join(QuestionAnswer, QuestionAnswer.question_id ==
Question.id) \
Join(correct _answer,
and (correct answer.question answer id ==
QuestionAnswer.id,
QuestionAnswer.is_correct == True), isouter=True) \
Join(un_correct answer,
and (un_correct answer.question_answer id ==
QuestionAnswer.1d,
QuestionAnswer.is_correct == False), isouter=True) \
.group by(Question.id) \
Jdimit(1)

correct_answer of last tries = sum(
[answer for answer in last_tries if answer == True])
if correct_answer of last tries == 0:
query = query.order by(desc("score"), func.random())

else:
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query = query.order by(asc("score"), func.random())
question = (

(await session.execute(query)).scalars().one or none()

question: QuestionPublicSchema =
QuestionPublicSchema.from orm(question)
answers = await QuestionAnswer.get_list(question_id=question.id)
question.answers =
[QuestionAnswerPublicSchema.from orm(answer) for answer in answers]
finally:
session_context.reset(token)

return question

@question_answer_router.post("",
response_model=QuestionAnswerPublicSchema)

(@session_decorator()

async def create question answer(question_answer:
QuestionAnswerCreateSchema,

user: UserFullSchema = Depends(get current user)) ->
QuestionAnswerPublicSchema:
question_answer = await QuestionAnswer.create(**dict(question answer))

return QuestionAnswerPublicSchema.from orm(question answer)

@question_answer router.get("{question_answer id}",
response_model=QuestionAnswerPublicSchema)

@session_decorator()
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async def get question answer by id(question_id: int,
user: UserFullSchema = Depends(get current user)) ->
QuestionAnswerPublicSchema:
obj = await QuestionAnswer.get(question_id)

return QuestionAnswerPublicSchema.from orm(obj)

(@question_answer_router.post("/answer/",
response_model=UserQuestionAnswerPublicSchema)

(@session_decorator()

async def user answer question(question answer 1d: int,

user: UserFullSchema = Depends(get current user)) ->

UserQuestionAnswerPublicSchema:
obj = await QuestionAnswer.get(question_answer id)
if not obj:
raise HTTPException(status code=status. HTTP_404 NOT FOUND,

detail="Answer not found")

await UserQuestionAnswer.create(question_answer id=question_answer id,
user id=user.id)
return UserQuestionAnswerPublicSchema(question_answer id=obj.id,
1s_correct=0bj.is_correct)
questions.models
from sqlalchemy import Column, String, Text, Integer, ForeignKey, Boolean

from sqlalchemy.orm import relationship

from app.db_base.base model import BaseSQLAIchemyModel, CreatedMixin

from app.users.models import User



class Category(BaseSQLAlchemyModel):

_tablename = "categories"

title = Column(String(50), nullable=False)

class Question(BaseSQLAIlchemyModel):

__tablename = "questions"

title = Column(String(255), nullable=False)

description = Column(Text)

category 1d = Column(Integer, ForeignKey("categories.id"), nullable=False)

category = relationship("Category")

class QuestionAnswer(BaseSQLAIchemyModel):

__tablename = "questions_answers"

title = Column(String(255), nullable=False)

is_correct = Column(Boolean, nullable=False)

question_id = Column(Integer, ForeignKey("questions.id"), nullable=False)

question = relationship(Question)

38
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class UserQuestionAnswer(BaseSQLAlchemyModel, CreatedMixin):

__tablename = "user questions_answers"

question_answer id = Column(Integer, ForeignKey("questions answers.id"),
nullable=False)

user 1d = Column(Integer, ForeignKey("users.id"), nullable=False)

question_answer = relationship(QuestionAnswer)
user = relationship(User)
questions.schemas

from typing import Optional

from pydantic import BaseModel, Field

class CategoryCreateSchema(BaseModel):
title: str = Field(min_length=5, max_length=50)

class CategoryPublicSchema(CategoryCreateSchema):
id: int

class Config:

orm_mode = True

class QuestionCreateSchema(BaseModel):
category id: int
title: str = Field(min_length=5, max_length=255)
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description: str = Field(min_length=5)

class QuestionAnswerCreateSchema(BaseModel):
title: str = Field(min_length=>5, max_length=255)
is_correct: bool

question_id: int

class QuestionAnswerPublicSchema(BaseModel):
id: int
title: str = Field(min_length=5, max_length=255)

question_id: int

class Config:

orm_mode = True

class QuestionPublicSchema(QuestionCreateSchema):
id: int

answers: Optional[list{QuestionAnswerPublicSchemal]]
class Config:

orm_mode = True

class UserQuestionAnswerSchema(BaseModel):

question_answer _id: int
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class UserQuestionAnswerPublicSchema(BaseModel):
question_answer id: int

is_correct: bool

class Config:

orm_mode = True

users.deps

from fastapi import Depends, HTTPException, status
from fastapi import Depends, HTTPException, status
from fastapi.security import OAuth2PasswordBearer
from jose import jwt

from pydantic import ValidationError

from .models import User

from .schemas import UserFullSchema, JWTTokenDataSchema,
UserPublicSchema

from ..config import config

from ..db_base.decorators import session_decorator
reuseable oauth = OAuth2PasswordBearer(

tokenUrl="users/login",

scheme name="JWT"

(@session_decorator()
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async def get current user(token: str = Depends(reuseable oauth)) ->
UserFullSchema:
try:

payload = jwt.decode(
token, config.jwt secret, algorithms=["HS256"]

)
token data = JWTTokenDataSchema(**payload)

except(Jwt.JWTError, ValidationError) as e:
raise HTTPException(
status_code=status. HTTP_403 FORBIDDEN,
detail="Could not validate credentials",

headers={"WWW-Authenticate": "Bearer"},

user = await User.get(token data.id)

if user is None:

raise HTTPException(

status_code=status. HTTP_404 NOT FOUND,

detail="Could not find user",

return UserPublicSchema.from_orm(user)

users.exceptions

from dataclasses import dataclass
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(@dataclass

class ErrorsDetails:
user_already exist = "User with same email already exist"
user not_found = "User not found"

invalid password = "Password invalid"

class UserAlreadyExist(Exception):

pass

class InvalidPassword(Exception):

pass

class UserDoesNotExist(Exception):

pass

users.handlers
from fastapi import APIRouter, HTTPException, Depends
from fastapi.security import OAuth2PasswordRequestForm

from starlette import status

from app.users.schemas import UserRegisterSchema, UserPublicSchema,
JWTTokenSchema, UserFullSchema

from app.users.service import UserService

from . import exceptions

from .deps import get current user

from ..db_base.decorators import session_decorator
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user_router = APIRouter(prefix="/users")

@user_router.post("", response_model=UserPublicSchema)
@session_decorator()
async def user register(user: UserRegisterSchema) -> UserPublicSchema:
try:
user = await UserService.register(user)
return user
except exceptions.UserAlreadyExist:
raise HTTPException(status_code=status. HTTP 400 BAD REQUEST,

detail=exceptions.ErrorsDetails.user already exist)

@user_router.post("/login", response_model=JWTTokenSchema)
@session_decorator()
async def user login(user: OAuth2PasswordRequestForm = Depends()) ->
JWTTokenSchema:
try:
return await UserService.login(user)
except exceptions.UserDoesNotExist:
raise HTTPException(status code=status. HTTP_404 NOT FOUND,
detail=exceptions.ErrorsDetails.user not found)
except exceptions.InvalidPassword:
raise HTTPException(status code=status. HTTP 401 UNAUTHORIZED,

detail=exceptions.ErrorsDetails.invalid password)
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@user router.get("", response_model=UserPublicSchema)
(@session_decorator()
async def get_current user(user: UserFullSchema =
Depends(get current user)):
return user
users.models

from sqlalchemy import Column, String, Text

from app.db_base.base_model import BaseSQLAlchemyModel

class User(BaseSQLAlchemyModel):

__tablename = "users"

first name = Column(String(20), nullable=False)

last name = Column(String(20), nullable=False)

email = Column(String(100), nullable=False)

password = Column(Text, nullable=False)
users.schemas

from pydantic import BaseModel, Field, EmailStr, validator

class UserBaseSchema(BaseModel):
first name: str = Field(min_length=2, max_ length=20)
last name: str = Field(min_length=2, max_length=20)

email: EmailStr

class UserRegisterSchema(UserBaseSchema):



password: str = Field(min_length=7, max_length=30)

password_confirmation: str = Field(min_length=7, max_length=30)

(@validator(‘password confirmation', pre=False)
def passwords match(cls, v, values, **kwargs):
if 'password' in values and v != values|'password']:
raise ValueError('Passwords do not match')

return v

class UserPublicSchema(UserBaseSchema):

1d: int

class Config:

orm_mode = True

class UserLoginSchema(BaseModel):
email: EmailStr

password: str

class UserFullSchema(UserPublicSchema):

password: str

class Config:

orm_mode = True
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class JWTTokenSchema(BaseModel):

access_token: str

class JWTTokenDataSchema(BaseModel):
1d: int

users.service
import hashlib

import time

from fastapi.security import OAuth2PasswordRequestForm

from jose import jwt

from app.config import config

from app.users.schemas import UserRegisterSchema, UserPublicSchema,
UserLoginSchema, UserFullSchema, JWTTokenSchema

from . import exceptions

from .models import User

class UserService:

(@staticmethod
def create _password hash(password) -> str:
pass_hash = hashlib.pbkdf2 hmac(
'sha256', # The hash digest algorithm for HMAC
password.encode('utf-8'), # Convert the password to bytes
config.salt.encode('utf-8'), # Provide the salt
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100000, # It is recommended to use at least 100,000 iterations of
SHA-256
dklen=128 # Get a 128 byte key
)

return str(pass_hash)

(@classmethod
async def register(cls, user: UserRegisterSchema) -> UserPublicSchema:
if (await User.exists(None, email=user.email)):

raise exceptions.UserAlreadyExist

pass_hash = cls.create password hash(user.password)
user data = dict(user)

user data.pop("password confirmation")

user data["password"] = pass_hash

user = await User.create(**user_data)

return UserPublicSchema.from orm(user)

(@classmethod
def create jwt token(cls, user: UserFullSchema) -> str:
payload = {"i1d": user.id}
return jwt.encode(payload, config.jwt secret, algorithm="HS256")

@classmethod
async def login(cls, data: OAuth2PasswordRequestForm) ->
JWTTokenSchema:
user: UserFullSchema = await User.get(None, email=data.username)
if not user:

raise exceptions.UserDoesNotExist
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if not cls._is password_correct(user, data.password):

raise exceptions.InvalidPassword

token = cls.create_jwt_token(user)

return JWTTokenSchema(access token=token)

(@classmethod
def is password correct(cls, user: UserFullSchema, entered password: str)
-> bool:
entered pass hash = cls.create password hash(entered password)
return user.password == entered pass_hash
config
import 0s
import pathlib
from typing import Any

from pydantic import BaseSettings, PostgresDsn
from yaml import CLoader as Loader

from yaml import load

class Config(BaseSettings):
database uri: PostgresDsn
is_debug: bool
salt: str

Jwt_secret: str

class Config:
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env_file encoding = "utf-8"

(@staticmethod
def yaml config settings source( : BaseSettings) -> dict[str, Any]:
A simple settings source that loads variables from a Yaml file

at the project's root.

Here we happen to choose to use the ‘env_file encoding™ from Config
when reading ‘config.json’

root_dir = pathlib.Path(__file ).parent.parent

config path =root_dir.joinpath("local.yaml")

try:
with open(config path, "r'") as config_file:
config = load(config_file, Loader=Loader)
except FileNotFoundError:

print("Create config file (local.yaml) in root directory")

os.environ["database uri"] = str(config.get("database uri"))

return config

@classmethod

def customise sources(
cls,
init_settings,
env_settings,

file secret settings,
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return (
init_settings,
cls. yaml config settings source,
env_settings,

file secret settings,

config = Config()

entry

import argparse
import logging
import sys

import uvicorn

from fastapi import FastAPI

from app.config import config

from app.db_base.base_model import db_connect

from app.questions.handlers import question router, category router,
question_answer_router

from app.users.handlers import user router

parser = argparse. ArgumentParser(
description="API service for questions",

formatter class=argparse.RawDescriptionHelpFormatter,



52

parser.add argument(

"--config",

dest="config_file",

help="path to configuration file",
)
parser.add_argument("--dev", action="store true", help="Run bot in polling")
parser.add_argument("--migrate", action="store true", help="Migrate database")
parser.add argument(

"--revision", action="store true", help="Create new migration revision"

)

parser.add argument("--downgrade", action="store true", help="Downgrade

database")

args = parser.parse_args()

logger = logging.getLogger("main"

if args.migrate:
from alembic import command

from alembic.config import Config

alembic_cfg = Config("alembic.ini")
command.upgrade(alembic cfg, "head")
logger.info("Migrate database")
sys.exit(0)

if args.revision:

from alembic import command
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from alembic.config import Config

alembic cfg = Config("alembic.ini")

alembic cfg.set main option("sqlalchemy.url", config.database uri)
message = input("Comment revision: ")
command.revision(alembic cfg, message, autogenerate=True)
logger.info("Create database migration")

sys.exit(0)

if args.downgrade:
from alembic import command

from alembic.config import Config

alembic_cfg = Config("alembic.ini")
revision = input("Downgrade revision (-1 for previous, Enter to skip): ")
if revision:
logger.info(f"Downgrade database to revision {revision}")
command.downgrade(alembic_cfg, revision)
else:
logger.info("Downgrade skipped.")
sys.exit(0)

app: FastAPI = FastAPI()

@app.on_event("startup")

async def on_startup():

await db_connect(config.database uri)



if args.dev:
app.include router(user router)
app.include router(question router)
app.include router(category router)
app.include router(question answer router)

uvicorn.run(app, host="127.0.0.0", port=8080)
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