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BCTYIlI

MeTor0 [JaHOTO KypCy € HaBYHTU CTYICHTIB BHKOPHUCTOBYBATH
HaBUYKH OO'€KTHO-OPIEHTOBAHOTO aHali3y Ta NPOEKTYBaHHA JUIs
NPOCKTYBaHHA iHQOpMAIMHUX CHUCTEM 3 BHUKOPHCTaHHSM MOBH
npoekTyBanas UML, moBu nporpamyBanHus Python, HaBuUnUTH cTBOpIOBATH
Be0-3aCTOCYBaHHS Ta BUKOHYBaTH MOIYJbHE TECTYBAaHHS 3a JTOTIOMOTOIO
(peiimBopky Django Ta iHIIMX Cy4acHUX 3ac00iB pPO3POOKH MPOTrPaMHOTO
3a0e3nedeHAs] Yy HampsMKy BeO, Ha 0a3i OJHOIUIATHOTO KOMIT I0TEpPY
Raspberry Pi.

Ha ocHoBi BuB4YeHHs muctuiutiad «[IpoexTyBaHHA Cy4yacHUX
iHpOpMaLiHHUX CHCTEM» CTYIEHT ITIOBHHEH 3HATU €TAIU )KUTTEBOTO LIUKITY
MpOrpamMHOro 3a0e3MEUYCHHS, C€IEeMEHTH 00 €KTHOI MOIeNi, MPOIeAypH
00’ €KTHO-OPIEHTOBAHOTO aHAaJi3y, MPOLEAYpHd 00’ €KTHO-OPIEHTOBAHOTO
NPOCKTYBaHHs, OCHOBHU yHi(ikoBaHoi MOBM MozemtoBanHs UML, ocHOBHi
KOHIIETIIi YHi(h)IKOBAaHOTO MPOIIECY PO3POOKH MPOTPAMHOTO 3a0€3MeUCHHS
UP, apxiTekTypy NMporpaMHOTO 3a0e3IMeueHHs

Takox micis BUBUEHHA AuCUUILIiHE «[IpoekTyBaHHA CydacHUX
iHpOopMAaIifHUX CHUCTEM» CTYICHT TIOBHHEH 3HATH CHHTAaKCHC Ta
0COOJIMBOCTI MOBH TporpamyBaHHs Python, mpuHIMmm nporpamyBaHHS y
Python, npuHImmu po3poOku Ta apxitekrypy Django, mopsaok cTBOpeHHS
BeO-3acTocyBaHHs y Django Ta HamamryBane WSGI, BimomocTti mono
MOJyJIFHOTO TECTYBaHHS Ta TeCTyBaHHA y Django 30kpeMa, NpUHIUIH
3ammycky cepsepa i3 Nginx, 3acaau poOOTH 3 yTUTITOIO Supervisor, OCHOBHI
xapaktepucTuku tiathopmu Raspberry Pi, i TexHiuHI MOXIMBOCTI,
criocobu kepyBauHs GPIO Ta mporpamyBanus y Raspberry Pi.

Jns  BUKOHAaHHA  JTA0OpAaTOPHUX  pPOOIT  PEKOMEHIYETHCS
BukopuctoByBaT PyCharm IDE sk ans konconsaux Python mporpam, tak
1 mms Django BeG-3acTocyBaHb, mis miarpam UML pekoMeHIOBaHO
BHKOPHCTOBYBATH BiIHHE TIPOTPaAMHE 3a0€31CUCHHS.



JJABOPATOPHA POBOTA Nel
OCHOBH POBOTH 3 PYTHON

MeTta poboTu

BuBYNTH OCHOBHI MOXIJIMBOCTI MOBH NporpamyBaHHA Python mms
PO3pOOKH BIIACHHX KIIACIB.

TeoperuuHni BitomocTi

Python € BHCOKOPIBHEBOIO MOBOIO MPOTPaMyBaHHS 3arajbHOTO
NpU3HAYCHHSI, SIKA OPi€EHTOBaHA Ha MiABHIIEHHS MPOAYKTHBHOCTI poOOTH
po3poOHuKa 1 untabenbpHOCTI KoAy. Python miarpumye aexinpka napagurm
MporpaMyBaHHsI, B TOMY YHCII CTPYKTYpHE, O00'€KTHO-OpIEHTOBAHE,
(yHKITIOHATBHE, IMIEpAaTHBHE 1  aclekTHo-opieHToBaHe. (OCHOBHI
apxiTeKTypHi pHUCH — JUHAaMi4HA THUITi3allisl, AaBTOMATUYHE KEPyBaHHS
MaM'sITTI0, TIOBHA 1HTPOCHEKIIISI, MEXaHi3M OOpOOKHM BHUHATKIB, HMiATPUMKA
0araTormoTOYHUX OOYMCIIEHh 1 3pyYHI BHUCOKOPIBHEBI CTPYKTYpH TaHUX.
Kox na Python opranizoByeTbcs y (yHKOii Ta Kiacw, sIKi MOXYTb
o0'eqHyBaTHCA B MOIYJi (BOHH B CBOIO Uepry MOXyTb OyTu o0'enHaHi B
MTAKeTH).

OcnoBHi nepesaru Python:

— IIBMAKICTh BUKOHAHHS Tporpam, HamucaHnux Ha Python myxe
BHCOKA: II¢ TOB'SI3aHO 3 THM, III0 OCHOBHI 0i101ioTekn Python mammcani Ha
C++ 1 BUKOHAHHA 3aBJaHb 3aiiMae MEHIIE Yacy, HiXK Ha IHIIUMHA MOBAaMH
BUCOKOTO PiBHS;

— TaKOX 1CHY€E MOXIIMBICTH CTBOPEHHSI BIIACHUX MOAYJiB mis Python
Ha C abo C++;

— MOBa XapaKTePHU3YETHCS YITKMM 1 TOCHiOBHHUM CHHTaKCHCOM,
MPOAYMAHOK  MOJYJBHICTIO 1 MaciiTa0OBaHICTIO, 3aBISKH  YOMY
MOYaTKOBUH KOJI HamrcaHuxX Ha Python mporpaM MokHa JIETKO MPOYHTATH;

—y craHmapTHEX Oi6mioTekax Python mMokHa 3HaiiTH 3aco0u mis
po0OTH 3 ENEeKTPOHHOIO TOIITOI, mpotokonamu [aTepuery, FTP, HTTP,
0a3u JaHuX, TOILIO;

— CKpHUIITH, HamWcaHi 3a jomoMoroio Python BuKOHyIOTBCS Ha
oinpmocti cyuacaux OC, Taka mnepeHocumicTs 3abe3neuye Python
MOMYJISPHICTD B Pi3HUX 00MACTSIX MPOrpaMyBaHHS.



Iopsinok BUKOHAHHS JIaGOpaTOpPHOi podoTH

1.1 3acTocyBaBIIM KOHCIIEKT JIGKI[iH Ta IOJATKOBY JIiTEpaTypy,
BHBYHTH OCHOBHI MOKJIUBOCTI MOBH IporpaMmyBaHHs Python miist po3poOku
BIIACHHX KJIACIB.

1.2 BukoHatu iHIUBiAyanbHE 3aBJaHHS 3TiHO BapiaHTy.

Bapiaum 1. CtBopuTH KJIac sl poOOTH 3 TPHOX BHUMIPHUMU
BekTopamu. Ilepenbauntu QyHKIIT AN BUKOHAHHS HACTYITHHX OIEpaLiil:
KOHCOJIbHE BBEJICHHS 1 BUBE/ICHHS 3HAYCHb BEKTOPA; IHIIliaTi3allisl BEKTOPa;
CKJIaJIaHHS Ta BiAHIMAHHS BEKTOPIB; 0OUNCICHHS JOBKUHU BEKTOPA.

Bapiaum 2. CtBoputn kmac Person. 3MiHHa TUIly Person TIOBUHHA
BMIIIyBaT HACTYMNHY iH(OpMaLilo Npo ACSKY JIOIUHY: MPi3BHIIE, iM’S Ta
mo—0aThKOBI; anpeca; pik HapoPKEHHs; TenedoH; 3picT, Bara, CTaThb.
Ilepenbauntin QyHKII A1 BUKOHAHHS HACTYITHUX OTEpalliif: KOHCOJILHE
BBEICHHS 1 BHUBEICHHS 3HAauUeHb THIy Person; iHimiamizamis. CTBopuTH
MacHB, IO MICTUTH iHpOpMaLilo Mpo AesKy rpymny monei. Ilimpaxysatu
KUTBKICTB JTFO/IEH 32 CTATTIO.

Bapianm 3. CtBoputH Kiac Alfa TakuMm 9MHOM, 10O IPH CTBOPEHHI
NEepIIOT0 1 3HUIIEHHI OCTAaHHBOTO O0’€KTa IOr0 TUIYy Ha eKpaH
BHJIaBAJIMCS BIATIOBITHI MOBiAOMIICHHS. BKaziBKka: 3acToCyBaTH aTpuOyTH
KJacy.

Bapianm 4. CtBoputH Kiac Beta TakuM YHHOM, 1100 TpY 3HUINCHH]
OCTaHHBOTO 00’€KTa HAa €KpaH BHIABAJIOCS MOBLIOMIICHHS PO HAHOUIBITY
KUTBKICTh 00’€KTIB THITY Beta, 10 iCHYBalX Ta Yac iCHYBaHHS IMOIYJISIIIT
00’ekTiB. BKa3ziBka: 3acTocyBaTu aTpHOyTH KIacy.

Bapianm 5. CtBoputn kinac Delta TakuM YUHOM, II00 KOXKHUI
00’eKkT BMINTyBaB CBili IMepcOHANBLHUNA HOMep (YHiKanmbHE TSI 00’ €KTIB
JTAHOTO THILY ITiJIe YUCII0) Ta GYHKITIT0, SIKa TIOBEPTAE HOT'O 3HAYCHHS.

Bapianm 6. CTBOpHUTH KJIac TaKUM YHHOM, 1100 BiH BiJICTEIKYBaB
KUIBKICTh ICHYIOUHX Yy NaHUH MOMEHT 00’€KTiB Ta 00’€M OmIepaTHBHOL
maM’sITi, IKW BOHU 3aiiMaroTh. Bka3iBka: 3acTocyBaTy aTprOyTH KiIacy.

Bapianm 7. CrBopuTH Knac Ui BHKOHaHHA oOmepamii 3
KOMIUIGKCHUMHU ~ uucinamu. [lepembauntu  omepariii: CkiagaHHS Ta
BiIHIMAHHS; MHOXEHHS Ta JUICHHS, OOYHCIICHHS MOMYJIO; KOHCOJIbHE
BBEJICHHS Ta BUBEICHHS, 1HIIIAII3AIO.

Bapianm 8. CtBoputu «knac Organization. 3MiHHa THILY
Organization TIOBUHHA BMIIIyBaTH HACTYIHY iH(MOpMAaIliio: Ha3Ba; aapeca;
mupekrop; tenedoH. llepembauntn (GyHKIIT A1 BHUKOHAHHS HACTYITHHUX



oTiepalliii: KOHCOJbHE BBEICHHS 1 BUBEACHHS 3HaUeHb THIY Organization;
iHimamzaris. CTBOPUTH KaTaJloT OpTaHi3allif MicTa Ta BiICOPTYBaTH 3a
Ha3BOIO.

Bapianm 9. CtBoputu wnac Book. 3MminHa Tuny Book mnoBuHHa
MICTUTH HACTYITHI TIOJIS: Ha3Ba; KUTBKICTh aBTOPIB; aBTOPH; PiK BHIAHHS;
KUTBKICTh cTOpiHOK. Ilepembaumtyt ¢dyHKINT I BUKOHAHHS HACTYITHUX
omeparliii:  iHimiajizaiis KHUTH, JOJaBaHHS aBTOPIB, KOHCOJBHE
BBEJICHHSI/BUBENICHHS iH(popMaIii mpo KHury. CTBOPHTH KaTajor KHHUT,
BITOPSAKYBATH €JIEMEHTH 32 Ha3BOIO.

Bapianm 10. CtBoputu wnac Film. 3minna tuny Film mnoBuHHA
MICTUTH HACTYIHI IOJNS: Ha3Ba; PIK CTBOPEHHS; DEXHCED; KIJBbKICTb
aktopiB; akropw. llepembaumtn GyHKIII UIsI BHUKOHAHHS HACTYITHUX
omepariiii: imimiamizamis iHQoOpMalii, AOAaBaHHS aKTOPiB, KOHCOJLHE
BBECHHS/BUBeIeHH iH(popMauii mpo cTpiuky. CTBOPUTH KaTaJor CTPIiYOK,
BITOPSAKYBATH €JIEMEHTH 32 Ha3BOIO.

Bapiaum 11. CtBoputn kitac House. 3miaHa Ty House TOBUHHA
MICTHTH HACTYNHI TOJS: BYJIHMLS; HOMEpP; KUIBKICTb KBapTUp, IOBEPXiB,
i 137118, KITBKICTh KBapTUP Ha MTOBEPCi; /laTa IMovaTKy OyAiBHUIITBA; daTa
3aKiHYeHHs OymiBHUIITBA; Ha3Ba OymiBHIUIOI pipmu. [lependaunTtn dyHKIIii
IUIs  BUKOHAHHA HACTYNIHUX Omepamii: iHimiamizamis iHpopmarii,
KOHCOJIbHE BBEJICHHS/BUBEACHHs iH(popMalii nmpo OyIWHOK, pO3paxyHOK
KUTBKOCTI KBApTHP y M 1311, y OyAHHKY.

Bapianm 12. CtBoputu xnac Train. 3minHa Tty Train TOBUHHA
MICTHTH HACTYIIHI [TOJISI: HOMEP; KUIbKICTh 3yIIMHOK; KUTBKICTh BaroHiB; yac
BimmpaBneHHs; 4dac npuOyTTs. [lepenbauntyn ¢yHKINT 711 BUKOHAHHS
HACTYITHUX OTepaiii: iHiriami3aiisa iHpopMarii, KOHCOJbHE BBEIACHHS Ta
BUBEJICHHS iH(OpMAIIil PO MOTAT, PO3PaXyHOK Yacy, [0 BUTPAYAETHCH Ha
MappyT. CTBOPUTH PEECTP MOTATIB.

Bapiaum 13. CrtBoputm xiac Bubipka Sample posmiprOcTi N.
[epenbauntn QyHKUI{ 11T BUKOHAHHS HACTYIHUX OINEpalii: KOHCOJbHE
BBCICHHS/BUBEIEHHS 3HA4eHb BHUOIPKH, PO3PAaXyHOK CEPEIHBOTO,
ACTIepCii, po3Maxy, CEepeaHLOKBAIPATHYHOTO BIAXWICHHS. Po3poOuTn
IpyXHIO0 QYHKIIIO I po3paxyHKy Kputepito Koxpena (G=S..x/ Y. S)).

Bapianm 14. Cxnactu onuc kiacy 0araTo4seHiB BiJ OJIHI€l 3MIHHOI,
IO 3aJaloThCsl  CTYNEHEM OaratowieHa 1 MacuBOM Koe(iIli€HTiB.
Ilepenbauntin Meromm myisi OOYWCICHHS 3HAYCHHS OaratowieHa Uit
3aJIaHOTO apTyMEHTY, Omepallii CKJIaJaHHs, BiJHIMAHHS Ta MHO>XCHHS



OaratowieHiB 3 OTpUMaHHSIM HOBOTO 00’€KTa — OaraTousicHa, BHBEICHHS
Ha €KpaH ONUCY MHOTOWICHHA.

Bapianm 15. CrBoputu knac BuOipka Sample po3mipHOcTi N.
[epenbauntn QyHKUIl 111 BUKOHAHHS HACTYIHUX ONEpalii: KOHCOJbHE
BBCJICHHS/BUBCIICHHS 3HAYCHh BHOIPKH, pO3PaXyHOK CEpPEIHBOTO,
ACTIepCii, po3Maxy, CEepeIHLOKBAIPATHYHOTO BIAXWICHHS. Po3poOuTn
JOPYKHIO QYHKIIIO U po3paxyHKy kpurepiro @imepa (F=04/ 6,).

1.3 OcdopmuTtn 3BIT. 3BIT 3 1a00OpaTOPHOI POOOTH MTOBUHEH MiCTHTH:
MeTy po0oTH; 3aBHaHHA Ha BHKOHAHHS pOOOTH; TEKCTH IIPOTpaMm;
pe3yabTaTi poOOTH; BUCHOBKH.

1.4 BinnoBicTi Ha KOHTPOJIBHI 3aIUTaHHS.

KonTpoabHi 3anntanus

1. UuM Bimpi3HAIOTECS MOHATTA kKiacy y C++ Tta Python? aiite
3arajbHE BU3HAYEHHS KIIACy.

2. HaBeniTe 3araiibHy CTPYKTYpPY KJIacy.

3. o take iHTepdeiic KIacy Ta ioro peamzartis?

4. Y 9oMy MoJsTa€e pojib KOHCTPYKTOPIB Ta IECTPYKTOPIB y Kiraci?

5. SIki cmocoOM MOXKHA 3acTOCYBAaTH s iHimiamizamii o00’ekTa
kiacy? Sk uist bOTO 3aCTOCOBYIOTHCS KOHCTPYKTOPHU?

6. UuM BiZpi3HAIOTECS (GYHKINT — WiIeHW Kiacy Big QYHKINH, He
NOB’s13aHUX 3 OyIb-IKUM KIacom?

7. o o3Hauae 00’€KT KiIacy?

8. Ha3BiTh OCHOBHI IpHUHIAIIN KepyBaHHS maM’ ATTIO y Python.



JJABOPATOPHA POBOTA Ne2
CTBOPEHHSA NMPOEKTY DJANGO TA 3AIIYCK
CEPBEPA 13 NGINX

MeTta po6oTu

O3HaOMHTHCSA 13 OCHOBHAMH MOKIIUBOCTSIMHU (periMBopky Django,
HABYUTHCS CTBOPIOBATH Ta 3aITyCKATH MPOCKTU 13 BUKOPUCTAHHIM YTHIITH
Supervisor Ta Nginx cepsepa.

TeoperuuHi Binomocrti

Django ¢peiiMmBopk. VY SAKOCTI OCHOBH [UII  PO3POOJICHHS
MiICHCTEMH MOYKHA BUKOPHCTOBYBaTH Django — ¢ppeiiMBOpK (IIporpamMHMi
Kapkac) 3 OaraTUMH MOXJIUBOCTSMH, LIO MiAXOOUTH JUISI PO3POOKH
CKJIaJHHUX CalTiB i BeO-3aCTOCYBaHb, HAMCAHUK MOBOIO IMPOTPaMyBaHHS
Python.

OpuH i3 ocHoBHUX mpuHIMMIB (peiiMBopky — DRY (don’t repeat
yourself). JoTpumanHs mnpuHOmMIy nporpamyBaHHs DRY mo3Bomse
JOMOTTHCS BHCOKOIO PIBHA CYNPOBOKYBAHOCTI IIPOEKTY: IIPOCTOTH
BHECCHHS 3MiH 1 SKICHOTO TecTyBaHHA. BeO-cucremum Ha Django
OyayroTbes 3 omgHOro abo AEKINBKOX 3aCTOCYBaHb, IKI PEKOMEHIYETHCS
poOHUTH BIAOKpEMJIEHUMH 1 TaKUMH, [0 MiAKIOYaroThes. lle omme 3
MOMITHUX apXiTeKTYPHUX BiIMIHHOCTEH IBOTO (HPECHMBOPKY Bill HESIKHUX
iHmumx (Hampukiazn, Ruby on Rails). Takox, Ha BimMmiHy Bim Oaratbox
iHmmx ¢QpeiimBopkiB, o6pobnukn URL B Django koupirypyroTbes y
SIBHOMY BWTJIAI (32 JOMOMOTOIO PETYyJSIpHUX BHpPa3iB), a HE 3aMalOThCs
ABTOMATHYHO 31 CTPYKTYPU KOHTPOJIEPIB.

Hns pobotu 3 6a3or manux Django BukopucTtoBye BiaacHuii ORM
(amTI. Object-Relational Mapping, VKP. 00'€eKTHO-pEIIAIIHE
BiTOOpakeHH:), B SIKOMY MOJICTh TAaHUX ONUCYEThCs Kiracamu Python, i 3a
HHUM T'€HEpY€eThCs cxema 0a3u TaHHX.

Apxitektypa Django cxoxka Ha «Moxaenb-Ilogannsa-KorTtponep»
(MVC). Konrponep xiacwunoi moxaeni MVC mnpubIu3HO BiAIoBizae
piBHIO, sikuii B Django HasuBaerbes Ysapnenns (View), a mpeseHTaliliHa
norika [lomanust peamizyetbcst B Django piBem Illabnonis (Templates).
Uepe3 1m0 OaraTopiBHEBY apxiTekTypy Django dYacTto Ha3WBalOTh
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apxitektyporo Tumny «Mogenb-1la6non-Ilomanasy (MTV). 3aranpaa
cxema 300pakeHa Ha puc. 2.1.

Beb-bpaysep

4
Kenrvearma garmm Juecneruep URL
4
[Tabmon
4
VAEnerrA

Mopgens

baza gamm

Pucynok 2.1 — Django MTV apxitekTypa

OpeliMBOpK Hamae psa 3aco0iB, SKi JOMOMArarOTh Y IIBHIKIN
po3pobui  BeO-3acTocyHkiB. Hampukian, He TNOTpiOHO CTBOPIOBATH
KOHTPOJICPH Ta CTOPIHKH JIJIS aAMIHICTPaTHBHOI YaCTHHU caiiTy, B Django €
BOYIOBaHHI 3aCTOCYHOK JIJISI YIIPABIIIHHS BMICTOM, SIKUH MOKHA BKITFOUUTH
B OyIb-KHI 3aCTOCYHOK, 3poOsieHunii Ha Django, 1 sikuii Moxe KepyBaTu
Bipa3y [EKUIbKOMa Web 3acTOCYyBaHHSAMH Ha OJHOMY  CEpBeEpi.
AnMiHICTpaTHBHE 3aCTOCYBaHHS [IO3BOJISIE CTBOPIOBATH, 3MIHIOBATH i
BUJAJIATU OyJb-sIKi 00'€KTH HAIMOBHEHHSI Web 3aCTOCYHKY, MPOTOKOIOIOYH
BCl BUMHEHI Aii, 1 Hajgae iHTepdelc Il yNpaBiIiHHA KOPUCTyBadaMmH i
rpymnamu (3 moo0'€eKTHAM MTPU3HAYEHHIM IIpaB).



11

IloBra cxema pobGotu Django-3acTocyBaHHS HaBeIeHa Ha
puc. 2.2.
Bet-Gpayzep
JavaScript

T

Jamur HTTP (POST, GET) (| HTIPD/BeG-cepeep |4 Bignoeige HTTP
t
. TTpon exa
ITpomizea 05pofEa 3amuTy obpodEa BiTNOBia

!
Amaniz URL vrls. py

v
ITpomissa obpofea
VABMEHHA
¥
VEIBepCANEHI,
HAMEVHIESPCANEHRL 360 [
EMaCH] VABTSHRR VIEW. [

i

h 4

TareT matnoHE

IMareT mopensi models py [ ORM
)
¥
| Fython R BT ,|  Basajamm
AgamepBl | (CEBD

Pucynok 2.2 — 3o00paxkeHHs poOOTH 3aCTOCYBaHHS

BipryanbHe cepenoBuine. BipryanbHe oTtouenHs s Python —
OyXe 3pyYyHHH I1HCTPYMEHT MpH OIHOYacHid poOoTi 3 JeKinbKoma
npoekTaMu. Ilpw po3poOIli BCTAHOBIIOIOTHCS Pi3HI 0i0MIOTEKH, Bepcis
camoro Python Takox MoXke BiApI3HATHCS.
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Bukopucranns BIPTyaJIbHOTO cepeoBHINa JIO3BOJISIE
abcTtparyBaTucsi Big O0i10JiOTEK, IO BHUKOPHCTOBYIOTHCSI B CHCTEMI.
CTBOpPIOETBCS BIpTyallbHE OTOYCHHS, aKTHBYETHCS, 1 TMICHS IOTO BCi
monayni Python OynmyTe BcTaHOBIEHI JHMIIe B JAaHOMY BipTyaJlbHOMY
otoueHHi. [I[o0 mnpamroBaTH B IHIIOMY IPOEKTI 3 I1HIIMMH BEpPCisIMHU
610Ti0TEK, JOCUTD MTPOCTO MIEPEMKHYTH BipTyaJIbHE OTOUCHHS.

virtualenv — BacHe yTumita ajsi CTBOPEHHS BipTyalbHUX OTOYEHb.

JI7sl yCTaHOBKH JTOCUTHh BUKOHATH:

sudo apt-get install python-pip
pip install virtualenv

I[J'I)I CTBOPCHHMA BipTyaJ'II:HOI‘O OTOYCHHA, BUKOHANTE:

virtualenv <imM'sa BipTyasIlbHOTO OTOUEHHS>

Y moTodyHOMY KaTajao3i Oyae CTBOpeHa HOBa AMPEKTOPIS 3 BKa3aHOIO
BaMH Ha3BOI0, KyIu OyayTh mepeHeceHi python, pip i Hajgani BCTaHOBICHI
iHII1 610MI0TEKH.

AXTHBAIisI BIpTYyaIbHOT'O OTOYECHHS MIPOBOAUTHCS KOMAH/IO0:

<im'sa Bipryanbpuoro oTouenHsa>\bin\activate

Ilicns akTWBYBaHHS, Tepen iM’sSM KOPHCTyBada 3’SBUTHCS Ha3Ba
BIpTYaJIbHOTO CEPEOBHUIIA Y TyKKAX, HATPUKIIA]T;

(env)user@host:~/django-project$
Jnst meakTuBAaIIil JOCTaTHHLO BUKOHATH:
deactivate

Ilepen BCTAHOBICHHAM OYAb-KHX 3aJICKHOCTECH IS TPOCKTY
(616:mioTEK) CepeOBUIIE TOBUHHE OYTH aKTHBOBAHE.

CtBopennst Django-npoexkTty. BecTanoBumo 3anexsicts Django Ta
CTBOPHUMO IIPOEKT:

pip install Django
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django-admin.py startproject djangosite

ITicns BUKOHAHHS OCTAaHHBOI MPOrpPaMU 3’SBUTHCS HOBA Mamka 3
BIZITOBITHUAM 1M’ SIM:

cd djangosite/
CrpyKTypa MpOeKTY BUIIISAA€ HACTYITHUM YUHOM:

djangosite

__init  .py
settings.py
urls.py
wsgil.py

manage.py

- djangosite / init .py - mnopoxHild Qaiii, SKUH BKasye
Python, mo noto4nuii karanor € nakeroMm Python;
- djangosite  /settings.py -  HaJamTyBaHHS/KOHQIryparis

IIPOCKTY;

- djangosite /urls.py - kordirypamis URL mis npoexty Django;

- djangosite /wsgi.py - Todka Bxomy mpoekty mii WSGI-
CYMICHHUX BeO-CEpBEPIB;

- ./manage.py - CKPHIIT IS B3aeMOJI1 i3 mpoekToM Django.

PosrnsnemMo pmertanmpHime Qaiin 3 HalAITyBaHHSAMH. 3MiHHA
INSTALLED_APPS wmictute nonmatku Django, siki BUKOPHUCTOBYIOTBHCS B
MPOEKTi. 32 3aMOBUYBAaHHSAM, BOHA MICTUTh HACTYIHI IIPOTPaMH, BC1 BOHH
BKJItoueHi B Django:

- django.contrib.admin — inTepdeiic anminicTparopa;

- django.contrib.auth — cucrema ayrentudikanmii;

- django.contrib.contenttypes —  ¢peliMBOpK, IO Hajaae
BUCOKOPIBHEBHH, y3araibHeHU iHTepdeiic A poOOTH 3 MOJEIISMUY;

- django.contrib.sessions — ppeMBOpPK cecii;

- django.contrib.messages — GppeHiMBOPK ITOBIIOMIICHD;

- django.contrib.staticfiles — ¢petimBopk mmus  poboTm  3i
CTAaTUIHUMH (aitmamm.

Li mporpaMm BKIIOYAIOTBCA 3a 3aMOBUyBaHHSIM. Jledaki 3 mHX
nporpaM MOKYTh BHUKOPUCTOBYBAaTH NpHHAWMHI OAHY TaOmuiio B 0Oasi
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JIAaHUX, TOMY HEOOXiTHO CTBOPUTH 0a3y maHmx. JlJIg IbOrO0 BUKOHANTE
HACTYIHY KOMaHJy:

python manage.py migrate

3a 3aMoBYyBaHHSAM BUKOpUCTOBYeThcs SQLite 0aza manmx. SQLite
BIOYeHU B Python, ToMy He mOTpiOHO BCTAaHOBIIOBATH KOTHUX
JIOATKOBUX 010J110TEK.

Komanga migrate anamizye 3HaueHns INSTALLED APPS i
CTBOPIOE BCI HEOOXimHiI Tabmuii B 0a3l JaHWX, BHKOPHUCTOBYIOUH
HaJaIITyBaHHS 0as3w MaHuX 3 (aiimy settings.py Ta Mirpariii 3 3aCTOCYBaHHS
(po e maii).

s Toro, mo6 nepeBipuTH MPaBUIBHICTS MEPBUHHUX HAIAITYBaHb,
HEOOXITHO TepelTH OO0 KaTajory i3 ¢aiioM manage.py Ta BHKOHATH
KOMaHIy:

python manage.py runserver
VY tepminani Oyzae HacTyIHe:

Performing system checks...
System check identified no issues (0 silenced).
October 08, 2016 - 20:15:07

Django version 1.10.2, using settings
'djangosite.settings'
Starting development server at

http://127.0.0.1:8000/
Quit the server with CONTROL-C.

Slkmo mepedtm 3a mocwiaHHAM  http://127.0.0.1:8000/ moxHa
mo6aunTH CTaHAapTHY cTOpiHKY Django (puc. 2.3).

It worked!
Congratulations on your first Django-powered page.

Of course, you haven't actually done any work yet. Next, start your first app by running python manage.py startapp [app_label].

You're seeing this message because you have DEBUG = True in your Django settings file and you haven't configured any URLs. Get to work!

Pucynox 2.3 — Ctopinka TecToBoro 3amycky Django
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CrBopeHnHns 3acrocyBanns. Koxuuit mpoekt Django ckimagaeTbes 3
nmakeTiB Python (3acTocyBanHs). 3acTocyBaHHS Haja€ MEBHUN (YHKITIOHAT
— Hanpuknaza, web-ojor. [IpoekT — ue cyKynHicTs mporpam i KoHgirypamii
caiity. IIpoekt Moxe MICTHTH KiJIbKa 3aCTOCYBaHb.

s cTBOpeHHs 3aCTOCYBaHHS Tpeba BUKOHATH:

python manage.py startapp djangoapp

djangoapp — Ha3Ba 3actocyBaHHs. llicis 1BOro 3MiHMIACH
CTPYKTYypa MPOCKTY:

— db.sglite3

— djangoapp

—— admin.py

—— apps.py

— _init .py

—— migrations
L—  init  .py

—— models.py

—— tests.py

L— views.py

— djangosite

— _init .py
—— settings.py
—— urls.py
—— wsgil.py

L— manage.py

IIpo cTpykTypy 3acTOCYBaHHA:
- djangoapp /admin.py — aiin 1y HanamTyBaHHs aMiHCHKOI

YaCTHHY;

- djangoapp/apps.py — aiin  KepyBaHHS HaNANITyBaHHIMH
3aCTOCYBaHHS,;

- djangoapp/migrations — KaTaJor, M0 MICTUTh (ainm
Mirpartii;

- djangoapp/models.py — alin Moxmeneidi TPOEKTy, IO

OTNHUCYIOTh CTPYKTYPY 0a3u JaHuX;
- djangoapp /tests.py — Qaiin 11 TecTyBaHHS;
- djangoapp/views.py — aiinmu, y SKHUX OIMUCYETHCS JIOTiKa
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mporpamu Ta 00po6ka 3armTiB 32 URL.
CtBopeHe 3aCTOCYBaHHA HEOOXIIHO  IOJaTH JO  3MIiHHOI
INSTALLED_APPS y ¢aiini nanamryBanb djangosite/settings.py:

INSTALLED APPS = [
'djangoapp'
]

CtBopeHHs1 Mojesieii Ta 0a3u [gaHuxX. Binpenmaryiite daiin
djangoapp/models.py, 11100 BiH BUTISAaB HACTYITHUM YHHOM:

from  future  import unicode literals
from django.db import models

class Measurement (models.Model) :
value = models.CharField(max length=50)
description = models.CharField( max length=250,
blank=True, null=True)

def  unicode_ (self):
return self.value

Moenb npejcTaBiIeHa KJIacoM, yCIaAKOBAaHHM BiJ[
django.db.models.Model. Bona mictuth nekinbka aTpuOyTiB: 3HAYEHHS Ta
OIHC, KOXCH 3 SIKUX BifoOpaxae moyie B Tabmuili 0a3u mganux. Onuc €
Heo0oB s3koBUM TosieM. KokHe mone € ex3emiuiipom kiacy Field —
Hanpukiag, CharField mis tekcroBux nomis. e Bkaszye Django siki Thnun
maHux 30epiratoth 1 mons. Meroxm  unicode  BigmoBimae 3a
perpe3eHTaltito 00’ eKTy, IoBepTae str.

Bukonaiite koMaHny:

./manage.py makemigrations
Bwu noBuHHI TO0AYNTH HACTYIIHE:
Migrations for 'djangoapp':

djangoapp/migrations/0001 initial.py:
- Create model Measurement
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ITicns uporo:

./manage.py migrate

Ilicns BukoHaHHS makemigrations, Django Bimcrexye 3MiHH ¥
BaIllUX MOJIEIIX Ta 30epirae ix g0 mirpariii. Mirpariii BHKOPHUCTOBYIOTHCS
Django amns 30epexeHHs 3MiH Bammx Mozelel (i CTpyKTypH 0asw JaHuX) -
e npocTo ¢aitnu Ha AucKy. Bu MoxeTe BUBUNUTH MIirpalito sl CTBOPSHHS
BaIlIAX MOJCIIeH, BOHA 3HAXOAUTHCS y (haiimi
djangoapp/migrations/0001 initial.py.

Komanga migrate BUKOHye Mirpamii i aBTOMaTHYHO OHOBIIOE 0azy
JTAHUX.

HTML ma6sonu Django. /{1 BUKopuCTaHHS 1a0I0HIB HEOOX1THO
CTBOPHUTH KaTajior templates B KOPEHEBOMY KaTaJlOTy MPOEKTy MOpydY i3
manage.py Ta BHECTH 3MiHM 10 ¢aily HajmamTyBaHb B 3MIiHHIN
TEMPLATES 3a xmouem DIRS nomatu, mo6 1ie BUTIIAIAIO0 HACTYITHHM
YHHOM:

TEMPLATES = [
{

L4
'DIRS': [os.path.join (BASE DIR, 'templates'),],

s

Takox gomaiite nBa mabIoOHM 10  Kartamory templates:
measurement_list.html Ta create_measurement.html

View y Django. VYsBnenns — 1i¢ '"Tum" CTOpPIHOK BaIioro
3aCTOCYBaHHS, IO € (QYHKLI€0 A7 0OpOOKH 3amuTy Ta BHKOPHUCTOBYE
11aGJIOH AJIsl TeHepaii CTOPiHOK.

Jlns CTBOpEHHS TIEpIIOro YSABJIEHHS JOIaMO TEKCTOBUN (haiin
test data. Bim moBuHEH nexaTH TOpsAx 3 manage.py. Hexait fioro 3mict

Oyze HACTYITHUM:

7483728478329
7483784738924
8989438948394
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4787438784758
8958439589493
8594389543905
5843958943895

Binpenarytite daitn djangoapp/views.py:

import os

from django.views import generic

from django.conf import settings

from djangoapp.models import Measurement

class MeasurementList (generic.ListView) :
model = Measurement
context object name = 'measurements'
template name = 'measurement list.html'

def get(self, request, *args, **kwargs):

try:
file path =
os.path.join(settings.BASE DIR, 'test data')
measurement file = open(file path, 'r'")

for value in measurement file:

Measurement.objects.get or create (value=value)
except IOError:
pass

return super (MeasurementList,
self) .get (request, *args, **kwargs)

B Django € 06e3miu kjaciB, MmO CIPONIYIOTh IPOIEC PO3POOKH
MPOEKTIB, Hampukian, kmac ListView npusHaueHwWid Jii BUBCICHHS
CIUCKIB 00’€ekTiB. BiH 103BOIIsIE OTpUMaTH 00’ €KTH, MOJIENb SKHX BKa3aHa
y arpuOyti model kmacy, Ta BukopucTtoByBaTH y HTML mabmoni 3a
JOMOMOTroI0 3MiHHOT y arpuOyTi context object name. template name
JTO3BOJISIE BKA3aTH Ha3BY MIa0JI0HY, 10 Oy/1e BUKOPHCTOBYBATHUCS.

Bigpenaryemo ma6mon measurement list.html:
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<!DOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<title>Bumipu</title>

</head>
<body>
<h3>Bumipu</h3>
{$ for measurement in measurements %}
<p>{{ measurement }}</p>
{% endfor %}
</body>
</html>

B mabnoHi BUKOpucTOBY€ThCs iTeparop for, sikuil nepedbupae Macus
3 00’ektiB Measurement. JlocTyn 10 3MiHHOT 3[{iiCHIOETHCS 32 JTOIIOMOT OO
«{{ }}». Came TyT MOXXHa TOOAYHUTH 3aCTOCYBaHHS METOLy _ unicode
00’€KTy, a/iKe 00’ €KT BUTIISAAAE K PSIIOK.

Hporo Oyno O mocTaTHHO ANl BUKOPUCTAHHS YSIBICHHS. AJie
MEPEBU3HAYMBINTN METON get, MU Aojanu Oinblne (QYHKIIOHATBHOCTI 10
Hamoro ysBiIeHHS. BimkpuaeThcs daiin test data Ta 3unMTyrOThCA HaHi,
npyu LbOMY BOHHM 30epiraiotbess y 0a3y nmanmx. Merton —get or create
JTO3BOJISIE CBOPHUTH 00’ €KT B 0a3i JaHWX, TUIBKH SKIIO TAKOTO ¢ HE 1CHYE,
IO JTO3BOJISIE YHUKHYTH JyOIJIFOBaHHS JIAHUX.

URL agpeca. [lns Toro mo0 neperisiHyTu pe3yibrat, gogamo URL
mabioH 1o djangosite/urls.py:

from django.conf.urls import url
from django.contrib import admin
from djangoapp.views import MeasurementList

urlpatterns = [
url (r'~admin/', admin.site.urls),
url (r'*s"', MeasurementList.as view(),

name='measurement list')

]

URL-mabnmon — 1me 3arampHa ¢opma URL-a. Hampukman:
/measurement/<id>/.
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[ITo6 3 URL-a orpumaTu ysBieHHS, Django BUKOPHUCTOBYETHCS TaK
3Banuii 'URLconf. URLconf Bu3nawae BignmoBimaicte URL-mrabmioniB (€
pETYISIPHUMH BUPa3aMH) 1 YSBJICHb.

Temep SKImIO 3amyCTHTH CepBEp Ta NepedTH 3a agpecoro
http://127.0.0.1:8000/, wMoxkxma ©Oyae TOOAYUTH CHUCOK 00’ €KTIB
Measurement 3a ganumu 3 (aitry test data, BoHM momaHi A0 0asw NaHUX.
CrpoOyiiTe momaTH psIOK i3 HOBUMH JAaHUMH A0 (aiily Ta OOHOBUTH
CTOPIHKY.

®opmu. SIKIIIO B TUIAHYETE CTBOPIOBATH CAWTH 1 3aCTOCYBaHHS, ITI0
NpUAMaroTh 1 30epiratoTh AaHi, BaM HEOOXiIHO BUKOPUCTOBYBATH (OPMH.

®opma B HTML — me HaGip enemenriB <form>...</form>, ski
JTO3BOJISIIOTh KOPHUCTYBAady BBOJWUTH TEKCT, BUOMpPATH OIIii, 3MIHIOBaTH
00'€eKTH CTOpIHKHM, 1 TaKk Aajii, a MOTIM BIANPaBIATH L0 iHQOpMamito Ha
cepsep.

Kpim <input> enemenTiB hopMa MOBUHHA MICTUTH III€ JIB1 pedi:

— kyau: URL, Ha skuii OymyTh BiAmpaBiieHl JaHi;

- sk: HTTP meronm, sxuii OBMHHA BHUKOPHCTOBYBaTH (hopma
JUTSI BIATIPaBKH TaHUX.

GET i POST — eauni HTTP meronu, siki BUKOPHCTOBYIOTHCS ISt
tdhopm. Bynp-sKuii 3amuT, SIKKA MOKE 3MIHUTH CTaH CHCTCMH - HAIIPUKJIA,
KWW 3MIHIOE faHi B 0a3i qaHuX - moBuHeH BukopuctoByBatd POST. GET
MOBUHEH BUKOPUCTOBYBATHCS AJISl 3alUTIiB, SKi HE BIUIMBAIOTH HAa CTaH
cuctremu. He cnig BukopuctoByBatu GET amst popmu 3 maponem, ToMy 1o
napois 3'sBuThess B URL, a omke B ictopii Opay3epa 1 jorax cepmepa.
Takoxx BiH He MiJXOAWUTH JUIsl BiINPaBKH BEJIHMKOi KiIBKOCTI NAaHUX abo
OlHapHMX JaHUX, Hamnpukian, 3o00paxeHHs. Web-3acrocyBanHs, sike
BukopructoBye GET 3amutu it ayreHTHdikaiii MokHa Oyae JIETrKo
3JIaMaTH: He CKIAAHO MmiaApoOuTH (GopMy IJIsf 3aIUTy HA CEpBEP 1 OTpUMAaTH
BaknuBi gaHi npo cucremy. POST BHUKOpHCTOBY€ JOAATKOBI MEXaHi3MU
3axucty, Hampukiaan, CSRF 3axuct, i Hagae OuUTbIe KOHTPOIIO 3a
nmoctyrom a0 naaux. GET € 3py4anM mi1s Takux pedeid, sk popma momryky,
tomy mo URL, sikuit npeacrasnsie GET 3anut, MokHa Jerko 30epertu B
oOpaHe abo BiANPAaBUTH MOLITOIO.

Django no3Botsie:

- MiATOTYBATH JaHi IS BioOpaskeHHs y hopMi;

- creoputt HTML dhopmu mytst taHux;

- OTpUMAaTH Ta 00poOHTH HagicTaHi GOPMOIO JaHi.
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Bu MoxeTe HamucaTé KoJ, SKui Bce 1ie Oyae pooutH, ane Django
MO>KE€ BUKOHATH OLJTBITY YaCTHHY CaMOCTIHHO.

HTML <form> numnie wactuHa HeoOximHoi cxemu. Cepiie BChOTO
MexaHi3My — kimac Form. Sk 1 moxens B Django, sika omucye CTpyKTypy
o0'ekta, Horo mOBEeAiHKY 1 ysaBieHHA, Form ommcye dopmy, sk BOHA
Tpartioe 1 BimoOpaskaeThes ISl KOPUCTyBaYa.

B karanor djangoapp nonaiite ¢aiin forms.py 3 HACTyITHUM 3MiCTOM:

from django import forms
from djangoapp.models import Measurement

class MeasurementForm (forms.ModelForm) :
class Meta:
model = Measurement
fields = ' all '

Takum uwwmHOM MH cTBOpwiu Django dopmy mis mMozmem
Measurement, BUOpaBIIM MPH UbOMY YCi aTpuOyTH. MoxkHa OyJ10 BKa3aTh
['value', 'description'], pesynbrar Oyme ogHakoBuid. Takox y
(hopMax BHKOHYETHCS Ballifallis, MOKHA ITOJATH BJIACHI YMOBH — JUISI
IILOTO MOTPIOHO TIEpEeBU3HAYNTH MeTOJI clean.

Hnsa Toro, mo6 ¢opmy MoxkHa Oyao TOKa3aTH KOPUCTyBady
HEOoOXimHO cTBOpUTH View, ske Oyzae mpairoBaTH i3 ¢opmoro. Jlomamo
HACTYIMHHUH Ko 1o (haitmy djangoapp/views.py:

from django.urls import reverse lazy
from djangoapp.forms import MeasurementForm

class MeasurementCreate (generic.CreateView) :
form class = MeasurementForm
template name = 'create measurement.html'
success_url = reverse lazy('measurement list')

3ayBaxkTe, IO BCi IMIIOPTH TOBUHHI 3HAXOJUTHCS HA TOYATKY
(aitmy. CreateView — Kiac, mpu3HAYeHHH Uil OOpOOKHM 3aIluTiB Ha
CTBOpEHHS HOBHUX 00’ekTiB 0a3u nmanux. J[nsg pobotu 3 dopmoro Tpeba
BkazaTu form class Ta Ha3By ma0yioHa.

Oyukiia reverse lazy mossonse Django orpumartu url ampecy 3a
Ha3BOIO, MO BKazaHa y 3MiHHIK name URL mabmoHy, mo0 yHHKHYTH
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HaNMCAaHHA MOBHOI aJpecd Ta MOMMJIOK Y pa3i BHECEHHS 3MiH JIO0 aJpecH.
success_url BuzHauae url, Ha AKy Oyjae mepeHaNpaBiICHUN KOPHCTYBad y
pasi yCHiIIHOTO CTBOPEHHS 00’ €KTY.

Homamo noBy URL anpecy nist ctBopeHHst 00’ ekTy Measurement:

from djangoapp.views import MeasurementCreate

urlpatterns = [
ey
url (r'~create/',MeasurementCreate.as view(),
name='create measurement')

]
®aiin create measurement.html Moxe BUTIISIIaTH Tak:

<!DOCTYPE html>

<html lang="en">

<head>
<meta charset="UTF-8">
<title>Jomatu BuMip</title>

</head>
<body>
<form action="{% url 'create measurement' SH"

method="post">
{%$ csrf token %}
{{ form.as p }}
<input type="submit" value="Submit" />
</form>
</body>
</html>

Jo mabmony momaerhcs enmeMeHT form i3 arpubyrom action, 1Mo
BU3HAUYAE Ha SIKy ajapecy Oyae BinmpaBieHuil 3amurt, Ta method — sxkum
METOOM. Y BHINAAKY CTBOPEHHS HOBOTO 0O0’€KTy BHUKOPHUCTOBYETHCS
sanpoc turmy POST. {$ url <url name> %} - ne maOJIOHHUI TeT,
IO J03BOJISIE OTPUMATH MOBHY aapecy 3a iM’sM Wi€l agpecu y CTPyKTypi
URL Django.

Django 3a6e3neuye 3axuctom npotu Cross Site Request Forgeries.
Jns BignpaBku ¢dopmu depes POST  HE0oOXimHO BHKOPHCTOBYBATH
mabnoHHuii Ter csrf token.
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form € KOHTEKCTHOIO 3MIHHOIO, Ta MICTUThH IIOJII Pa3oM i3 IXHIMH
Ha3BaMH. MeToJ as p He € OO0OB'I3KOBUM JO 3aCTOCYBaHHs, BiH
BUKOPHCTOBYETHCS JIMIIE JJIs1 BUBEJICHHS TOJIB (JOPMU 3 BUKOPUCTAHHIM
TETiB <p></p>.

ITone input 3 TumoM submit € GaKTHIHO KHOIKOIO, 3a TOIIOMOTOI0
SIKOT KOPUCTYBAY MiATBEPKYE BiIIPaBICHHS JAaHUX JIO CEPBEPY.

JomaiitTe  ToCWIIaHHA HAa  HOBY CTOpPIiHKY JO  IMa0JIOHY
measurement.html:

<a href="{% url 'create measurement' $}">IomaTm
BMMip</a>

Binkpuiite y Opay3epi roJoBHY CTOpPIHKY 3aCTOCYBaHHS. SIKIIO BU
JTOJTalT TIOCWJIAHHS Ha CTOPIHKY, IEPeHaiTh 3a HUM. B moBuHHI T00aYNTH
JIBa TIONS IJIsi BBEACHHS JaHUX, CHpoOyHTe CTBOPUTH 00’ekT. Ilicms
YCIILTHOTO IoJaBaHHs 00’€KTy, BU NMOBHUHHI MOOAYUTH TOJIOBHY CTOPIHKY
13 CTIFICKOM YCiX 00’ €KTiB, B TOMY YHCII i ITOWHO JOJAHUH.

WSGI. Be6 cepep mpuiiMae Ta 00CITyroBye 3amuTH. BiH Moxe
BignaBatu ¢aitmm (HTML, 300paxenns, CSS, i 1.1.) Oe3mocepennbo 3i
cBO€i (aitnoBoi cucremMu. OfHaK BiH HE MOXE HANpsMy NpalioBaTd 3
Django 3actocyBanusMm. HeoOximuuii iHTepdelic, skuid Oyme 3amycKaTH
Django 3acTocyBaHHA, IepeiaBaTH HOMYy 3amuTH BiJl BeO KIIi€HTa,
HanpHkiIag Opaysepa, i IOBepTaTy BiAMOBI.

s meoro OyB pospobienuit Web Server Gateway Interface (WSGI)
- cragmapt B3aemoii Python mporpam i Be6-cepepa. uWSGI € oxniero 3
peamizarniit WSGI. HeoOxigno wHanamryBatu uWSGI mist ctBopernst Unix-
COKETy Ta B3aeMofii 3 BeO-cepBepoM 3a momoMororo mpotokory WSGIL
[ToBHUI cTEK KOMITOHEHTIB Oy/ie BUTIISIATH HACTYITHUM YHHOM:

BeO-KITIEHT <> BeO-cepBep < cokeT < uwsgi <& Django.

BeranoButn uWSGI nmns Python MoxkHa, SKIIO aKTUBYBaTH
BipTyalibHE CEpPe/IOBHIIE, TA BUKOHATH KOMAH/Y:

pip install uwsgi
Jam HeoOXimHO CTBOpUTH HOBUWHA (ain uwsgiini mopyd i3
manage.py 3 HaCTYITHHM 3MiCTOM:

[uwsgi]
chdir = /home/user/django-project/djangosite
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module=djangosite.wsgi

socket = 127.0.0.1:8080
chmod-socket=666
home=/home/user/django-project/env

- chdir BUKOPHUCTOBYETHCS TSI TIO3HAYCHHS KaTaJIOTy IPOCKTY;

- module — Django wsgi ¢aiin;

- socket — BKka3ye Ha azmpecy AJsl HiAKIIOYEHHS COKeTy. SIKio
TIEPEUTH 3a IEI0 aIpecoro y Opay3epi, TO KOPUCTYBAY HIYOTO HE OOAYHTH,
OCKITbKHM Opay3ep BUKOPHCTOBYE IpoTokod http, a He uWSGI;

- chmod-socket — Bu3Havae nmpasa goctymy 10 (aiiry cokeTa;

- home Bka3ye Ha BipTyaJbHE OTOYCHHS VIS BAIIOTO MTPOCKTY.

Cuctema Supervisor. Supervisor — 1€ YTWIiTa KepyBaHHA
mpolecamMul B omepariiiiHiii cucteMi. Hero MoXHa CKOpHCTATHCSA, SKIIO €
Mporpamu, sKi TOTPeOYIOTh MEPe3aycKy 3a ICBHUMH TPaBUIAMH. TaKkuM
YUHOM HE MOTPiOHO Oyae MUcaTH MIICUCTEMY YMPaBIiHHA (IC-CKPHUIITH,
CHCTEMY MOHITOPHHTY Ta IIepe3aIryCcKy) JJIs TAKUX Iporpam.

Supervisor 3amyckae mporecy K CBOI MiIPOIECH, TOMY BiH Ma€ HaJl
HUMHU TTOBHUI KOHTPOJIb 1 3HAE IX TOYHUH CTaH.

supervisorctl Hagae cUCTEeMHUH KOHTPOJb, a TAKOX BeO-iHTEepdeiicn
JUTST. MOHITOPUHTY Ta KepyBaHHsS mporecamu. KopucTyBau moxke GadnTu
CTaH IpOorpaM Ta BUKOHYBATH il HaJ HUMH (start, stop, restart).

MosxHa TpyIyBaTH MPOTpaMH i 3MIHCHIOBATH HaJ HUMH CHUTHHI il
(mampukiam, Tepe3aBaHTaXEHHS BCIX mporpam). Takok € MOXKIHUBICTH
BKa3yBaTH MPIOPUTET ISl KOKHOI MPOTpaMu, TUM CaMUM OPTaHi30BYIOUYH
MOPSIIOK TEePEe3aIycKy.

Ils yrumita Hanmmcana Ha Python, mpamroe Ha Linux, Mac OS X,
Solaris i FreeBSD.

HeoOxigno momatu 3amyck Django mpoekty mo Supervisor. Skimmo
YTUINTA 1€ He BCTAHOBIIEHA, BUKOHAMTE:

sudo apt-get install supervisor

Hanmi  nmomaiite  daitn  djangoproject.conf 1o  katajory
/etc/supervisor/conf.d:

[program:djangoproject]
directory=/home/user/django-project/djangosite
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command=/home/user/django-project/env/bin/uwsgi --
ini uwsgi.ini

stdout logfile=/home/user/django-
project/logs/supervisor.log

- directory BKka3ye Ha TOJIOBHY AHPEKTOPIIO BAIIIOTO IPOCKTY;

- command BH3Ha4Yae O€3MOCEPENIHBO KOMaHIy sKa Oyne
BUKOHYBATHUCS Ta BiJICTE)KYBaTHUCS,

- stdout logfile Bkasye Ha daiin, Kyaum 3amucyeTscsi ycs
iHpopMaLis o0 PoOOTH Bamoi MporpaMu.

IlepetiniTs 10 katanory django-project Ta BAKOHAWTE:

mkdir logs

BukoHnaliTe KOMaH/y JJIs OHOBJICHHS KOH(ITYpaIliid:

sudo supervisorctl reread

VY TepmiHaii MOBUHHI MTOOAYNTH HACTYITHE:

djangoproject: available

Jani moTpiOHO BUKOHATH KOMAaHIY IS TIEpe3aIyCKy YTHIIITH:

sudo supervisorctl reload

Buxkomnaiite xomanay:

sudo supervisorctl

SIKmo Bce BHKOHAHO MPaBWIBHO, BH Mo0auuTe NPUOIU3HO
HaCTyITHE:

djangoproject RUNNING pid
13390, uptime 0:00:07

Slkmo 3amicTh 1MpOTO W OaunTe MOMMIKY abo cratyc FATAL, me
O3Hayae, 10 KOH(DIrypailis BUKOHaHA HEMpaBWiIbHO. [lepersHyTu aeranmi
MokHa B daitni /home/user/django-project/logs.
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NGINX — nporpamue 3abe3nedenns, Hanucade a1 UNIX-cuctem.
OcHoBHe mpusHaueHHs — camocTiitauit HTTP-cepBep, a6o, sk iioro
BUKOPHUCTOBYIOTh YacTile, POHTESH]T Ui BACOKOHABAHTAKCHHUX TIPOCKTIB.
Moxmue BuxopuctanHsi NGINX sk SMTP/IMAP/POP3-cepsepa, a
takox 3BopotHoro TCP mpoxkci-ceprepa.

JIJ1s1 BCTAaHOBJICHHS:

sudo apt-get install nginx

Jns 3amycky(start), 3ymuHKH(Stop) abo mepersmy craHy(status)

ngninx ciry>kO1 BUKOHANUTE:
sudo service nginx <action>

s Toro, mo6 nginx 3acToCyBaB HOBI HaJalITYyBaHHS, BUKOHAHTE:
sudo service nginx reload

s mepeBipku NpaBUILHOCTI KOHQIrypamniid, icHye KoMaHa:
sudo nginx -t

IlepeBipTe craTyc mporpamu, Ta 3amycCTiTh SKIIO HeoOXimHo. Jlo
Karajory /etc/nginx/sites-available monatite daiin djangoproject:

upstream django {
server 127.0.0.1:8080;
}

server {
listen 9000;
location / {
uwsgi pass django;
include uwsgi params;

B nanomy daiini koHdirypauiii JUpeKTHBa upstream OMKCye cepBep,
mo ciayxae Ha UNIX-coketi mokampHO 3a moptoMm 8080 (3miBmamae 3
mapameTpoM socket y daitmi uwsgi.ini). Server 3amae aapecy Ta iHII
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nmapameTpu ceppepy. Jupektupa listen BiAmoBimae 3a MOPT, 3a SIKUM CAlT
Oyme nmocTtymHMM y Opaysepi, location Bka3dye Kyaum TIOBHHEH OyTH
nepeHanpaBieHui 3anuT uis 00poOsieHHs. Takux JUPEKTHB MOXe OyTH
nexineka, URL MoxyTe OyTH 3agaHi peryasipHUMH BHpa3amu. B Hamomy
BHITAJIKY JOCTATHBO «/».

IlepefiniTe mo /etc/nginx/sites-enabled Ta cTBOPITH MOCHIAHHS Ha
MIOIHO CTBOpEeHUH (aiin:

sudo 1ln -s /etc/nginx/sites-available/djangoproject
./djangoproject

Takox y daiim /etc/hosts HeoOXigHO BiApemaryBaTth psIoK i3
JIOKAJILHOKO QJIPECOI0 Ta JIOJATU TYJIU HA3BY CalTy 3a BaliuM OaKaHHSM,
HATIPUKIIA]:

127.0.0.1 localhost djangoproject

HeoOximHO mepe3amycTHTH nginX JUisl  3aCTOCYBAaHHS HOBHX
KoH(pirypamii. Skmo HazamTyBaHHSA OyIM BHKOHAHI MPABMIIBHO, TO TICIIA
nepexoay 3a azapecoro http://djangoproject:9000/ y Opay3epi moBUHEH
BiJI0Opa3UTHCS Balll MPOEKT.

Iopsinok BUKOHAHHS JIaGOpaTOpPHOI podoTH

2.1 3acTocyBaBIIM KOHCIIEKT JIGKI[IH Ta IOJATKOBY JIiTEpaTypy,
BUBYHMTH MTPUHIIUITY CTBOPESHHS NPOeKTiB y Django.

2.2 3rigHo 3 HAaBEACHUM IPUKIAI0M CTBOPUTH Be0O-3aCTOCYBaHHS 3a
IHIUBIIyaIbHIM 3aBIaHHSIM BHUKIIa1aqa.

2.3 OopmuTu 3BiT. 3BIT 3 1a6OpaTOpHOI pOOOTH MOBHHEH MIiCTUTH:
MeTy po0OTH; 3aBAaHHS Ha BHKOHAHHA pOOOTH; TEKCTH MpPOTpaM;
pe3yibTaTi POOOTH; BUCHOBKH.

2.4 BiamosicTy Ha KOHTPOJIbHI 3aITUTAHHS.

KoHTpoabHi 3anuTaHHs

1. IlepenigiTe MoxIHBOCTI Django.
2. SIki ronoBHI MpuHIMTIIN peanizoBye Django?
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3. Jlms 9or0 BUKOPHCTOBYETHCS BipTyanbHe cepemoBuiie? Sk ioro
cTBOpHUTH?

4. Jlatite BuzHaucHHI WSGIL

5. Slxi npoGnemu Bipimrye Supervisor?

6. HameniTh 3aranpHMi onuc apxiTekrypu Django.

7. Slk cTBOpWUTH 3acTOCyBaHHSA Ta MpoekT y Django? UuMm BoHH
BiJPi3HAIOTHCS?

8. Sxi moxmBoCTI icHYIOTh y Django mist po6otu 3 BJ1?

9. Sk crBoproroThcsi URL s cTOpiHOK BeO-3aCTOCYBaHHS Yy
Django?

10.1o Take popma y Django Ta HTML?
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JIJABOPATOPHA POBOTA Ne3
POBOTA 3 IIJIATOIO POBIIUMPEHHA TA
JATUHUKAMMU AJIsA RASPBERRY PI

MeTta po6oTu

HapuuTHcs mpalioBaTH 3 TUIATOIO PO3IIUPEHHS Ta JATYMKAMH JIJIS
Raspberry Pi.

TeoperuuHi Binomocrti

Yacto Raspberry Pi BUKOpHUCTOBYIOTB AJ1s1 pOOOTH 3 HU3bKOPiBHEBUM
obmagHaHHAM, 30KpeMa, I OTPUMAHHS 1 aHami3yBaHHS JaHUX, IO
HAIXOASATh 3 PI3HUX JaT4yvKiB. [N IIbOTO BHKOPHUCTOBYETHCS IIMHA
3aranpHOTO BBeneHHsS-BUBeAeHHS GPIO (General Purpose Input Output).
Jis pobotu 3 muHOIO po3pobiieHo 6e3mid pizHuX 0i0mioTeK.

Hanani, mi nqani MoKHa OTPUMYBATH, IiTKITI0Ya0UnCh 10 Raspberry
BifjaneHo, ab0 BUKOPUCTOBYBATH B iHIIMX MporpaMax, 10 MPaLioloTh Ha
IIPUCTPOL.

Y nawHiii mabGopaTopHii poOOTI MU CKOPHUCTAEMOCS CIICHiaIbHO
CIIPOCKTOBAHOI0 HABYAJIBHOK IUIATOI0 PO3IIUPEHHS, sIKa OCHAIICHA,
30KpeMa, JaTYMKaMH OCBITICHOCTI 1 TemmepaTypu. Takox Ha Hill mpUCyTHI
8 ceiTimomioniB i CAN-mMHa I MAKIIOYCHHS PI3HUX MPHUCTPoiB. Cxema
TJIaTH PO3IITUPEHHS MPEACTaBIeHa Ha puc. 3.1.

Jns poboTu i3 mnaroro 3a gonomoroio Python notpidHo BcTaHOBUTH
oiomioreky GPIO, 3anexHo Bifg Bepcii Python:

sudo apt-get update

sudo apt-get install python-rpi.gpio
sudo apt-get install python3-rpi.gpio
OcHosHi komaaau moayisi RPi.GPIO.

ImmoptyBanus monyns RPi.GPIO:

import RPi.GPIO as GPIO
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NaTunk Pa3beM NoAKI0YEHNS
TemnepaTypsl Kk GPIO

HaTynk
OCBELLEHHOCTN

Bnok
CBETOAMOAOB

Pucynoxk 3.1 — Cxema matu posmuperss a1 Raspberry Pi
Hywmeparist KOHTaKTiB:
GPIO.setmode (GPIO.BOARD)

# or
GPIO.setmode (GPIO.BCM)

Ilo6 Bu3HAUWMTH, fAKa CHUCTeMa HyMepaulii KOHTakTiB Oyna
BCTaHOBJICHA (HAPUKJIAM, IHITAM MoayieM Python):

mode = GPIO.getmode ()

Heo0xinHO HaNamTyBaTH KOKEH KaHaN, SIKU BUKOPUCTOBYETHCS, 5K
BXimHUHN a60 Buxigawil. 11[00 HaMamTyBaTH KaHANT K BX1THHAN:

GPIO.setup (channel, GPIO.IN)

[I{o6 HamamTyBaTH KaHAT K BUX1THHN:

GPIO.setup (channel, GPIO.OUT)
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Jns  3umTyBaHHA Ta BCTaHOBIIGHHA cTaHy KoHTakty GPIO
BiamoBigHO (state moxke Oyt 0 / GPIO.LOW / False a6o 1 / GPIO.HIGH /
True):

GPIO.input (channel)
GPIO.output (channel, state)

Jl1s ounIeHH HAPUKIHIT CKPUNTY, iICHY€E HACTYITHA KOMaH/Ia:

GPIO.cleanup ()

Hwuxde HaBenaeHUH NpUKIaL A03BOJISIE BUKOHYBATH MaHIIyTIOBaHHS
CBITIIOZIOJAMM:

import RPi.GPIO as GPIO
import time

GPIO.setwarnings (False)
GPIO.setmode (GPIO.BOARD)
arr = [7,8,18,16,15,13,12,11]

while True:

for 1 in arr:
GPIO.setup (i, GPIO.OUT)
GPIO.output (i, True)
time.sleep(0.1)

for i in arr:
GPIO.setup (i, GPIO.OUT)
GPIO.output (i, False)
time.sleep(0.1)

Jlnsg  MaHIMyJdrIOBaHHS — CBITJOBUMH  JaTYMKAMH  BHKOPHCTAEMO
SMBus (System Management Bus) — mpoTokoa oOMiHY IaHUMH,
3acHoBaHMH Ha iHTepdetici [2C.

BceranoBumo smbus-cffi — Python monyns, mo Hamae moctym [0
SMBus uepe3 intepdeiic 12C / dev Ha Linux:

sudo apt-get install python-pip
sudo apt-get install build-essential libi2c-dev
i2c-tools python-dev libffi-dev
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pip install smbus-cffi

OCHOBHI KOMaHI! MOJTYJISL.

e long write _quick(int addr) — HamicaTl anpecHuit OalT;

¢ long read byte(int addr) — mpounTat oxuH OaWT 3 MPUCTPOIO, HE
BKa3YIO4H PETicTp MPUCTPOIO;

e long write byte(int addr,char val) — Hamiciatu mpUCTPOrO OAMH
OairT;

e long read byte data(int addr,char cmd) — Read Byte Data
TpaH3aKIlis YUTaHHS OanTa;

e long write byte data(int addr,char cmd,char val) — Write Byte
Data tpan3akiiis 3amucy 6anra;

e long read word data(int addr,char cmd) — Read Word Data
TPaH3aKI[isl YATAHHS CIIOBA;

e long write word data(int addr,char cmd,int val) — Write Word
Data TpaH3akiiist 3anmcy cioBa;

e long process call(int addr,char cmd,int val) — Process Call
TpaH3aKIlis BU30BY IIpoIIeca;

e long[] read block data(int addr,char cmd) — Read Block Data
TpaH3aKIlis YUTaHHS OJI0Ka JaHHX;

e write_block data(int addr,char cmd,long vals[]) — 3amuc mo 32
OaiitiB; s (yHKIiS JOJa€ TMOYATKOBUN OalT, SIKMA BKA3ye OBXKUHY
MacuBy vals mepell caMiM MacHBOM - MOXXHA HATOMICTh BUKOPHCTOBYBATH
write_i2c_block data;

e long[] block process_call(int addr,char cmd,long vals[]) - Block
Process Call tpan3zakuisi, mo noeanye y cobi 3anuc OJOKY 3 HACTYITHHM
YUTAHHAM OJIOKY 32 Ti€I0 XK aJIpeCcOor0 IPHUCTPOIO.

Jns mepernsay npueaHaHUX MPHCTPOIB MOXKHA BUKOHATH HACTYIHY
KOMaHay:

sudo 1ls /dev/i2c*

PesymbraTrom Oyme crmcok, Hampukiazn, /dev/i2c-0 /dev/i2c-2
/dev/i2¢c-4 /dev/i2c-6.

Hns toro, mo6 oTpuMatu AOCTYH A0 NPUCTPi0 y mporpami, Tpeda
BUKOpHUCTaTH KomaHay smbus.SMBus() Ta mepeaatu y sIKOCTI apryMeHTa



33

OCTaHHIO IU}pYy, IO TO3HAYAE JEBalC y BHWIIE HABEIECHOMY CIIHCKY,
HATPUKIIA:

bus = smbus.SMBus (6)

IIpuknan mporpaMHOi peatizarmii:
import smbus
import time

bus = smbus.SMBus (1)
address = 0x29

bus.write byte (address, 0xa0)
bus.write byte (address, 0x03)
time.sleep (0.5)

while True:
bus.write byte (address, 0Oxac)
a = bus.read byte (address)
bus.write byte (address, Oxad)
b = bus.read byte (address)
print a + b*256
time.sleep(0.1)

Iopsinok BUKOHAHHS JIaGOpaTOpPHOi podoTH

3.1 3acrocyBaBmM KOHCIEKT JICKIii Ta ITOMATKOBY JIiTEepaTypy,
BUBYHMTH MIPUHIIUIY porpamyBaHHs Raspberry Pi.

3.2 BUKOpHUCTOBYIOUM KOJ TPHUKJIAAIB, peajli3yBaTd Iporpamy, ska
Oy/e Jyepe3 BCTAHOBJICHI MPOMDKKH Yacy OTPUMYBATH 3HAYCHHS 3 JaTUHUKA
OCBITJICHOCTi, 1 TIOKa3yBaTH piBEHb OCBITJIEHOCTI 3a JONOMOTOIO
CBITJIOZIO/IIB.

3.3 BukopuCcTOBYIOUM KO TPHUKJIAAIB, peajli3yBaTd Iporpamy, sKa
OyJe Tpu 3alycKy OTPUMYBAaTH 3HAYEHHS 3 JaTYUKIB OCBITICHOCTI 1
TEMIIEpaTypyu 1 TOMIIIATH OTPHMAaHI 4YHCIa B 3aJaHUN  apryMEHTOM
TEKCTOBHH (haii.

3.4 Odopmutu 3BiT. 3BiT 3 T1aOOPaTOPHOI POOOTH MTOBUHEH MICTHTH:
MeTy poOOTH;, 3aBIaHHS Ha BHUKOHAHHA pPOOOTH;, TEKCTH NPOTpam;
pe3yibTaTi POoOOTH; BUCHOBKH.

3.5 BiamosicTr Ha KOHTPOJIBHI 3aITUTAHHS.
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KonTpoabHi 3anntanus

IITo Taxe Raspberry Pi Ta woMy ii BapTO BUKOPUCTOBYBATH?
SIxi moxxnmBoCTI Hamae Raspberry Pi?

Hagenite TexHiuHi xapakrepucTik Raspberry Pi.
ITepeniuite OC, mo niarpumyroTsest Raspberry Pi.

[ITo motpibHO m1st poboTH 3 Raspberry Pi?

Mo Take GPIO Ta KM YMHOM MOXHA HEIO KEpYyBaTH?
[laiiTe BU3HauEHHS Ta XapakTepUCTUKY Moyato SMBus.
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JIJABOPATOPHA POBOTA Ne4
INPUHIUIIN TECTYBAHHA Y DJANGO

MeTta poboTu

OsHaifomuTucs 13 mpuHOUNAMHU TecTyBaHHS y Django, HaBuuTHCS
CTBOPIOBATH BJIACHI TECTHU Ta aHaJi3yBaTH PE3yNbTaTH.

TeoperuuHni BitomocTi

ABTOMATHYHI TECTH JalOTh BIIEBHEHICTh, IO Tporpama IpaIoe
npaBuwIbHO. Taki TeCTH MOXkKHA 3aIllycKaTH 6araTopasoBo. IXHe ycmiliHe
BUKOHAHHS TOKaXe pO3POOHMKY, MO0 WOro 3MiHM HE NPU3BEIU [0
MOpYIICHHSI poOOTH mporpamu. [IpoBaieHui TECT JO3BOIUTEH BUSIBUTH, IO
B KOJi Oynu 3poOJieHi 3MiHH, SKi CYTTEBO 3MIHIOIOTH a00 JIaMarOTh HOTO
noBeiHKy. JIOCHi[DKCHHS TOMHWIIKH, SKY BHJIA€ TPOBAJICHUN TECT, 1
MOPIBHSAHHSA OYIKYBaHOTO pE3yJIbTaTy 3 OTPUMaHUM JacTh MOXKJIHUBICTH
3pO3yMiTH, JIe¢ BUHUKJIA IOMIJIKA, B KOJIi 400 Y BUMOTax.

Bce Bumeckaszane cripaBeyiuBo i OYIb-SIKUX TECTiB. BinqMiHHICTIO
K MOAYJIBHOTO (FOHIT) TECTyBaHHS € T€, IO TECTYETHCSI HE BCS CHUCTEMa B
IiJJoMy, a HeBeluki 1i JactuHM. TOOTO TeCTyBaHHS IPOBOAMTHCS 3
BHUCOKOIO TpaHyJspHicTIO. lle OCHOBHa BiIMIHHICTH IOHIT-TECTIB BiJ
CUCTEMHHX, KOJIM TECTYBaHHS 3a3HAE BCS CUCTEMa YH MiJICUCTEMa, a TAKOXK
BiJl IHTETpaLiiHUX, SKi IEPEBIPAIOTH B3AEMO/II0 MK MOAYIISMHU.

OcHOBHa TepeBara HE3aJeKHOTO TECTYBAaHHS MaJCHBKOT JiJISTHKH
KOJIy TIOJISITA€ B TOMY, IO SIKIIO TECT MPOBAIUTHCS, MOMUJIKY Oy/Ie JIETKO
BUsBUTH 1 BumnpaBuTH. «lOHIT» MOXHA BU3HAYUTH SK MAJICHBKY, 3B'SI3HY
IUITHKY Koay. lle mijmKkoM Y3roJpKyeThCsl 3 OCHOBHHM TPUHIIAIIOM
pPO3pOOKH 1 YacTO IOHIT — II¢ TIEBHUU KJiac. AJie Ie TaKoXX MOxke OyTh
HaOip ¢yHKIiH a0 Kijgbka MaJeHBKUX KIACIB, AKIIO BeCh (YyHKITIOHAT
HEMOXXIIMBO PO3MICTUTH B OJHOMY. BaXIMBO mam’sTaTH, SKIIO BH
JKOPCTKO 3alporpamyeTe 3ajeKHOCTI JOCTIDKYBAHOTO KJIACcy Bif IHITHX
KJIaciB, TOMHJIKY, $Ka BUKJIHMKAlla TMaJiHHSI TeCcTy, OyAe CKJIaJHO
JIOKaJIi3yBaTH, 1 BUCOKA TPaHyISAPHICTh, SKa HEOOXiJHA JUIS FOHIT-TECTIB,
Oyme BTpaueHa. ToOTO 11 HamMCaHHS IOHIT-TECTIB HEOOXiHA BICYTHICTD
3YCTUICHHSL.

TectyBannusi y Django. TecTyBaHHS BiIirpae >KUTTEBO BaKIUBY
pOJIb y TIpOIieCi CTBOPEHHS SKICHOTO IMporpamMHOro 3abesmnedcHHS. Unm
CKJIafHime caiit, ThuM Oinplle 4Yacy moTpiOHO Ha HOro mepeBipKy i
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Hajaro/pkeHHs. Ha skanb, icHye Oe3mid IpHUKIamiB, KOJH PO3POOHUKH i
3aMOBHUKHA OMHHAIOTH €Tall TECTYBaHHS CalTy, IO MPAKTHYHO 3aBXKIU
MPU3BOJUTH JIO BENMKHX (DIHAHCOBHX 1 THUMYAaCOBHX BUTpAT HaAalI,
HEBIIOBOJICHHS KOPHCTYBAYiB pecypcy, i, B pPe3yJbTaTi, HEOOXITHOCTI
JooTIpaIttoBadHs (200 HaBITH TIOBTOPHOI pO3pPOOKH) pecypcy.

TectyBanHs Be0-3aCTOCYBaHb € CKJIAIHOIO 3a/1a4€i0 TOMY, L0 BeO-
3aCTOCYBaHHS CKJIQAA€ThCs 3 MEeKUTHKOX mapiB Joriku — Bigx HTTP 3anwuris
Ha piBHI 00pOOKH 3amuTiB 10 (POpPM MEpEeBipKH 1 PEeHACPUHTA CTOPIHOK. 3a
JOMOMOTOI0 TECTOBOIO (pedMBOpPKY, BOynoBanoro B Django, i nekinbpkox
YTIIIT BH MOXKETE EMYJIOBAaTH 3allUTH KOPHUCTyBada 1 TEPEBIPATH sKa
CTOpiHKa 3’sBWJIAcS Vy BIONOBiAs. JIJ9 CTBOpPEHHS TECTIB Kparie
BUKOPUCTOBYBAaTH CTaHAapTHUH Mmoxaynb Python unittest. Bu Moxerte
BHKOPHCTOBYBATH 1 iHII (hpeiiMBOpKHU 1 TecTyBaHHsA, B Django € API i
YTWIITH TS IBUAKOL 1HTETpAITii.

CrBopennsi i 3amyck TecrtiB. IOnit-rectm 1ma  Django
BHKOPHCTOBYIOTh CTaHAapTHY 0i0mioreky Python: unittest. I{s GiGmioreka
nmo3Boisie  crBoproBatet Tecth B OOIl crwmi. Y mpukmami  HmKYe
BinOyBaeThcst HachimyBanHs Bix django.test.TestCase, sikuii € Kiacom-
criagkoemIieM unittest. TestCase, BiH 3aIlycKkae KOXXHHH TECT B OKpEMiid
TpaH3aKIli I IXHBOT 130JIA1I1].

Konu Bu 3amyckaere TecTH, BifOyBaeThCs MOIIYK BCiX TECTIB (KIaciB
ycnagkoBaHux Bin unittest.TestCase) B (haiinmax, sKi MOYMHAIOTHCS 3 test,
MOTIM CTBOPIOETHCS HaOIp TecTiB (test suite) Ta ix 3amyck.

[[TaGoH mporpamu, sIKM BUKOPUCTOBYE KOMaHJa startapp, MiCTHTb
(haiin tests.py. lle miaxomuTs AJIA MOMATKIB, SIKI MICTATH HE 0arato TECTIB.
Arte i3 3pOoCTaHHIM KUTBKOCTI TE€CTIB BUHHUKAE HEOOXITHICTH PO3MITUTH iX
Ha MOJyJi, Hampukiaz test models.py, test views.py, test forms.py i T. A.
Bu MoxeTe BUKOpHUCTOBYBATH OyIb-SIKY 3pYYHY BaM CTPYKTYpY.

OcHoBHI OyIiBeNTbHI OJIOKH IOHIT-TECTIB — OIHMHOYHI CIICHApIi, SKi
NOBHMHHI OyTH HaJalITOBaHI 1 MepeBipeHi HAa KOPEKTHE BUKOHAHHA. Y
unittest TecToBI BUTIAIKHM TpEACTaBIIeHI ek3eMiuiipamu kiacy TestCase.
Jns Toro, moO 3poOWUTH CBi TECTOBWU BHITAJIOK, BU MOBHHHI HAIHMCATH
migknac TestCase. TecroBuit kon mpumipauka TestCase moBuHeH OyTu
MOBHICTIO CaMOJOCTaTHIM, Tak o0 #oro MoxHa OyJ0o 3amycKkaTH B
13omAmtii abo B MOBIUMBHIA KOMOiHAIli 3 Oymb-KOIO 1HIIOIO KiJTBKICTIO
TECTOBHX BHUIAJIKIB.

3BepHITH yBary, IO IS TOTO, MO0 MIOCh IIEPEBIPUTH,
BHKOPHCTOBY€EThCS MeToau assert®() ado fail*(), sxi mepenbadeni 6a3oBuM
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KJacoM. SIKIIO TECT 3aBepIIy€eThCs HEBAAUCIO IMiJ] YaC BUKOHAHHS TECTY, TO
Oy/le BUKJIMKAHO BUHSTOK, 1 TECT OyJie BUSHAUCHUH K IMPOBATICHHA.

I[lo6 3amycTHTH TECTH, BUKOPHUCTOBYWTE KOMaHAy test CKpumTa
manage.py y BallloMy IPOEKTi:

./manage.py test

Takok MOXHa TmepegaTH NUIAX 10 KaTaJliory, B sKOMy Oyne
BUKOHAHHH TMOIITYK TECTIiB:

./manage.py test project/

MoxHa BkazaTH [malJoOH A TOWYyKy QaiiliB 3 TecTamu,
BHKOPHCTOBYIOYH OMIIiIO -p (ab0 --pattern), sKmio iMmeHa (aiiiB 3 TeCTaMHu
HE BIAMOBINAIOTh MAaOIOHY test®.py:

./manage.py test —pattern="tests *.py"

SAxmo HatucHytn Ctrl-C mpu BHKOHaHHI TecTiB, Oyae 3aBeplIcHO
MMOTOYHHUH TECT 1 MOTIM 3yNMMHEHO BUKOHAHHSA TecTiB. [licis 3ynmuHku Oyme
BUBE/ICHUH pe3y/bTaT BUKOHAHHS TECTiB i BUAAJeHA TecToBa 0a3a JaHUX.
Kom6inanist Ctrl-C moxe OyTu qye KOpPHUCHOIO, SIKIIO BU 3a0yJIM BKa3aTH
ommiro --failfast, 1 He XxoueTe yekaTH 3aKiHYECHHS BMKOHAHHS BCIX TECTIB,
SIKILIO OJIMH 3 HUX BKE€ BUKOHABCS 3 IOMUJIKOIO.

Hdnsa toro, mob® mnporectyBath BeO-3aCTOCYBaHHA, 0 (haidmy
djangoapp/tests.py momaiTe HACTYITHUH KOA:

from django.core.urlresolvers import reverse lazy
from django.test import TestCase
from djangoapp import models

class TestCalls (TestCase) :
def setUp(self):

self.create url = 'create measurement'
self.list url = 'measurement list'

def test call view loads(self):
for url in [self.create url,

self.list url]:
path = str(reverse lazy(url))
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response = self.client.get (path)
self.assertEqual (response.status code,
200)
self.assertTemplateUsed (response,
'{}.html'.format (url))
def test call view fails blank(self):

path = str(reverse lazy(self.create url))
response = self.client.post (path, {})
self.assertFormError (response, 'form',
'value',
u'This field is
required."')
def test call view fails incorrect (self):
path = str(reverse lazy(self.create url))
value = '1'*51
measurement params = {
'value': value,
}
response = self.client.post (path,
measurement params)
self.assertFormError (response, 'form',

'value', u'Ensure this value has at most 50 characters
(it has 51).")
def test call view succeed(self):
path = str(reverse lazy(self.create url))
value = '1'*10
description = 'measurement description'
measurement params = {
'value': value,
'description': description
}
response = self.client.post (path,
measurement params)
self.assertEqual (response.status_code, 302)
measurement =
models.Measurement.objects.get (id=1)
for field in measurement params.iterkeys():
measurement field =
getattr (measurement, field)
self.assertEqual (measurement field,
measurement params[field])
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B manomy mpukmami cTBOprOeThes ekzeMiniip django.test. TestCase.
Oyukiis setUp MiCTHTD 1ii, 10 OyyTh BUKOHAHI JI0 TIOYaTKY TECTYBaHHS.

Oyukmis  test_call view loads  BigmoBimae 3a  TecTyBaHHSA
KIIIEHTCHKOI YaCTWHM: 3a TMOCHWIaHHAMHU BianparisioTeess GET 3amurw,
MEPEBIPSAETHCS CTATYC BIMOBI I Ta MA0JIOH, 0 OYB BUKOPHUCTAHUH.

Y ¢ynkuii test call view fails blank BigOyBaeTscsi mepeBipka
MOBEJIHKY (OPMH 32 YMOBH HAJICHJIAHHS JI0 Hei HE3allOBHCHUX JAHHX,
BIJIITOBITb TOBMHHA MICTUTH IIOMUJIKY .

Oynknis  test call view fails incorrect  MicTHTB  mEpeBipKy
MOBEIHKH (GOPMH 3a YMOBH HAACWIAHHS HEKOPEKTHHX NaHWX (y ITaHOMY
BUTIAJIKy, 3HAYCHHS mapamerpy value He TOBWUHHO TepeBuiyBati 50
CHUMBOIIIB, 1110 3a3HAYCHO Y MOJICITi TaHUX).

Y  odyskmii  test call view succeed — MicTHTBCS — TEpeBipKa
MPaBUIHLHOCTI CTBOPEHHS 00’ EKTY.

Y naHoMy BHIAJAKY 3aITyCK TECTiB MOYKHA 3MIIHCHUATH 3a TOIIOMOTOI0
KOMAaH/IH:

./manage.py test

PesynbpraTomM BUKOHAHHS TECTIB MOBHHHE OYTH HACTYITHE!

Creating test database for alias 'default'...

Ran 4 tests in 0.037s

OK

Skmo Bu ortpumanu pesynptaT FAILED, ne o3nauae, 1o
(DYHKITIOHATBHICT 3aCTOCYBaHHS TOPYIIEHA Ta MICTHTh TOMUIKHA a0o0
noMwika Oyna JomymieHa TpW — HamucanHi  TecTiB.  HeoOximHo
NpoaHali3yBaTH HOMUIIKY Ta BU3HAYUTH PUYUHY 11 TOSIBICHHS.

Iopsinok BUKOHAHHS JIaGopaTopHOi podoTH

4.1 3acTocyBaBIIM KOHCTIEKT JIEKIIH Ta JOJATKOBY JITEpaTypy,
BUBYHTH MIPUHIIUIYU TecTyBaHHs y Django.

4.2 TlpotectyBaTi poOOTY Be0-3aCTOCYBaHHS Ta BHUSBUTH YU Ma€
3aCTOCYBaHHS TOPYIICHHA y (DYHKIIOHATHLHOCTI 200 MICTUTH TIOMHUJIKH, a
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TaKO)X BUSIBUTH Ta BUIPABUTH HMOMMJIKH, SIKIO BOHHU OyJIM JOMYyIIEHI IpU
HalKCaHHI TECTIB.

4.3 OopmuTu 3BiT. 3BIT 3 1ab6OpaTOpHOI POOOTH MOBHHEH MIiCTUTH:
MeTy poOOTH; 3aBAaHHS Ha BHKOHAaHHA pOOOTH; TEKCTH MpPOTpaM;
pe3ynbTaTH poOOTH; BUCHOBKH.

4.4 BignoBicTh Ha KOHTPOJILHI 3aITUTAHHS.

KouTpoabHi 3anuTaHHs

Ilo Take MOTyJIbHE TECTYBaHHS Ta Y YOMY HOT'O BiJIMiHHICTh?
HageniTh nepeBaru 10HiT-TeCTyBaHHS.

o Take TDD?

SIKUM YMHOM BUKOHYETHCS TecTyBaHHA y Django?

Sk oprani3oBaHU TECTOBUI KOJ?

Sk MO’XKHa BHKOHATH 3aITyCcK TecTiB? UM MOKHA TIEPEBIPUTH JIHIIIS
OJIMH TE€CTOBHUH Kjac (case) abo OuH TeCTOBUI METOI?

Ska B/l BUKOPUCTOBYETHCS AJIs TECTOBUX AaHuX y Django?

8. Um MOXHAa 3MIHWTH PiBEHb JCTAIBHOCTI BUBEIACHHS PE3YJIHTATIB
TEeCTyBaHHS?

A S

=~
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