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Coz0anue Bauwiezo Hpoexkma

Ama 2naea eknro4aem

PedhakTopuHr 1 Kak OH yny4dliaeT NporpaMMHbIA KOA
Paspenenne Mogenu (Model) n MNMpeacrasnenuns (View)
MpumeHeHue knacca Model

Otnagka moayns GUI-nporpammel

TecTupoBaHue cobbiTMIA NonNb3oBaTens
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5.1

Kon GUI-mpunoxeHunsi U3BECTEH CBOEH TSKENOM YHMTA0ENbHOCTBIO, TPYIHOCTHIO B
CONPOBOXKIEGHUH, W BCerAa BBITVISAUT TOXOKHM Ha JUIMHHOE, BOJIOKHHCTOE U
3amyTanHoe crarertd. OmuH npumMedarensHbiii Moxyiab GUI-nporpammer Ha Python
(mammrcanubiit He Ha WXPython) comepwut cremyromue cioBa B CBOEM KOMMEHTapHH:
"ITouemy >xe, HECMOTpS Ha BCe YCUIIHSI 110 nojiepxanuto nopsinka GUI-koaa, oH Bcerna
BBIXOJUT TOXOXKHM Ha MecHBO?' DTOro He AOIDKHO NPOUCXOAWTH. Her Hukakmx
KOHKPETHBIX MNpPUYMH, H3-3a KOTOopbiX Ul-kon (uHTEpdeiicHbI KOI) MOXKET ObITh
TSOKENBIM Ul HamlucaHWs WM OOCITyXXHMBaHWs, 4YeM Jrobas apyras 4vacTh Bameid
nporpaMMel. B 3Toli riaBe Mbl 006cyiuM Tpu criocoba ykpotnenus: Bamero Ul-koaa.

Tak Kak MPOEKTHBIH KOJ OCOOSHHO BOCIPHUMMYHMB K HU3KOMY Pa3BUTHIO CBOCH
CTPYKTYPBI, MBI OOCYIMM peghaxmopure 3TOr0 KO, YTO OOJIETYUT €ro YUTa0eIbHOCTS,
oOCiTy’)xMBaHWe U compoBoxjaeHue. Jlpyras obOnacte, rae Ul-mporpaMMucT moxer
3alyTaThCs — OTO B3aUMOACHCTBHE MEKAY KOIOM TIPEICTAaBIeHUs W 0Oa30BBIMH
oobektamu  OusHec-noruku. [llabmon mnpoekra Modd/View/Controller (MVC)
(MooenvlTIpeocmasnenuel Konmpoanep) - 3TO CTPYKTypa [UIS Pa3aelbHOrO XpaHEHHUS
MPEACTABICHUS ¥ JAHHBIX, YTO MTO3BOJISIET U3MEHSTh KaXKABIH U3 HUX 0€3 B3aMMHOTO MX
BIIMSIHUSL JpYyT Ha Apyra. Hakonen, Mbl 00cyiuM puéMBI UCTIBITaHUS MOAyJs ¢ Bammm
kogoM Ha WXPython. Xotst Bce mpumepsl B 3T0ii Ti1aBe OyayT ucmoiab3oBatk WXPython,
MHOTHE W3 NPUHIMIIOB NPUMEHHMBI M K JIIOOOMY  KOMIUIEKTY HWHCTPYMEHTOB
MOJb30BaTeNbckoro uHTepdeiica (kcratu, s3pik Python m koMIuiekT MHCTPYMEHTOB
WxXPython enator HeKOTopbIe U3 ATUX TPHEMOB OCOOCHHO U3SIIHBIMH).

Ju3aiin u apxuTekTypa Bamero xoga ompeaeisitoT npoekT Bameit cucremsl. A
XOpOIIO MPOAYMaHHBI MPOEKT caenaeT Bamie mnpuiokeHne Oomee MPOCTBIM st
MoCTpoeHusi U OoJee JIETKUM B OOCTY)XKMBaHWW. PexoMeHIanuu 3TOW TIaBbl TOMOTYT
Bam cripoekTupoBaTh OCHOBATENBHBIN IPOEKT Balreil mporpamMmsl.

Kak pe¢hakmopuHe nomoz2aem yny4uwiums Mol KOO?

Ectp MHOro mnpuuuH, MoueMy Yy XOpPOMIMX IPOrPaMMHCTOB MOXKET IONXYyYUTHCS
HeyAayHblil nHTepdelc WM KoJ KOMIIOHOBKH 3i1eMeHTOB. [lake mpocToil nHTepdeiic
MOXeET MoTpeboBaTh MHOTO CTPOK KOJZia Ul BHIBOJA Ha DKpaHE BCEX €ro 3JIEMEHTOB.
[IporpaMMUCTBI YacTO MBITAIOTCS OOOHUTHCH UCTIONB30BAHUEM €AMHCTBEHHOT'O METO/IA, H
3TOT METOJl OBICTPO CTaHOBHUTCS UIMHHBIM W TPYOHO ympaBisieMbiM. Kpome Toro,
UHTEPEHCHBII KOJ TOCTOSTHHO COBEPILICHCTBYETCS M M3MEHSETCS, YTO MOKET HAHECHTE
ymep6, ecnu Bel He Oynere BHUMATENbHO OTCIEKHBATH BCe M3MEHEHHUs. [locKonmbKy
HamucaHWe Koja pa3MElICHUs DIIEMEHTOB HHTepdeiica 3a4acTyl0 YTOMHTENBHO,
MPOrpaMMHUCTy yIoOHEee TONb30BaThCA KOMIUIEKTOM HMHCTPYMEHTOB [UId AM3ailiHa,
TCHEPUPYIOIIMM 3TOT Koa. be3 mHcmonb3oBaHWS WHCTPYMEHTOB T€HEpalMM KOAa,
MalIMHHO-TeHEPUPOBAHHBII KOJI TIOKAXKETCS HEYKITIOKUM U TPYAHBIM JJIS1 BOCTIPHSITHSI.
B npunnune, He Tshkeno naepxkath Ul-kom mox koHTposnem. [nmaBHoe 31O -
peaxmopure UM HETIPEPBIBHOE yIyYIIEHHE MPOEKTa U CTPYKTYPHI CYIIECTBYIOLIETO
koma. Lenb pegaxmopunea - mopnep:kaHue KoJa B COCTOSHWHM, NPU KOTOPOM OH B
OyayiieM Jerko uuTaercs W oOciyxkwuBaercs. Tabmuma 5.1 comepkuT onmcaHue
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5.11

HEKOTOPBIX MPHUHIIMIIOB, KOTOPbIC HYXKHO UMETh B BHUIYy Ipu pedaktopunre. [lomHuTe,
YTO KTO-TO OyJeT uuTaTh U pa3dupaTh Bam koj B Oyaymiem. [lombiTaiitech 00eryuTh
JKU3HB JIPYTUM, B KOHIIE KOHII0B, 3T0 BaMm 1o cuiy.

Ta6bnuua 5.1 Cnucok Hanbonee BaXHbIX NPUHLUMNOB pedakTopuHra

MpuHUMN OnucaHue
OTcyTtcTBME Bbl AOmMKHBI 36eratb MHOrOUYNCIIEHHbBIX CETMEHTOB KOAA C MOXOXUM
aybnupoBaHus PYHKUMOHArbHBIM Ha3HavYeHneM. 3TO MOXET Bbi3BaTb NPOGNEMbI,

Korga npu akcnnyaTaumm gyHKUMOHANbHOE Ha3HAYEHUIO HYXXHO
OyaeT N3MEeHUTB.

OpHa onepauua 3a MeToa 0OMmMKeEH BbINOMNHATL OAHY U TOJNIbKO OA4HY onepauuio. }J.pyrme
OAWH pa’l onepaunn OOJmKHbI ObITb nepemMeLlleHbl B oTAaelbHble METOAbI.
MeTozbl AOMKHbI ObITb npegernibHO KOPOTKUMMW.

OrpaHuyeHue rmy6uHbl | MonbiTaiTecs UCNONbL30BaTL He Gonee ABYX Unu TPEX YPOBHEN
BIOXEHHOCTU BNOXEHHOCTM koZa. MMyGoKO BNOXEHHLI KOf ABNSETCS XOPOLUUM
KaHauaaToM Anst oTAenbHOro MeToaa.

CokpalueHue CTpOuHbIe 1 YMCNOoBbIe NUTEpParbl (KOHCTAHTbI) AOMKHbI GbiTh
KONM4ecTBa NUTepanoB | cBeAeHbl K MUHUMYMY. XOpOLUUM NPUEMOM SIBMSIETCS OTAENeHve
nuTeparnbHbIX AaHHbIe OT OCHOBHOM YacTu Baluero koga u xpaHeHue
WX B CTIUCKE UMK CrioBape.

Hexoroprsie U3 3THX TMPUHIMIIOB 0COOEHHO BaKHBI B kKojae Python. Tak kak cuHTakcHC
Python ocHoBan wa orcrymax, HeOONbIIHME, KOMIAKTHBIE METOJBI OUYEHb JIETKO
yuTarOTCA. bojiee JUIMHHBIE METOJbI, OJHAKO, MOr'YT OBITh TPYIHBI JUisl paszbopa,
0COOEHHO €CJTU OHM HE B COCTOSIHMH TIOMECTUTHLCS HA OJHOM 3KpaHe. Tak ke, Tiyookas
BIOKEHHOCTh B Python moker 3aTpyaHwTh OTCIEKHWBaHWE Havajda W OKOHUYAHWMS
KOMOBBIX O70kOB. Tem He MeHee, Python sieisercs 0COOEHHO XOPOIIMM SI3BIKOM TSt
n30exaHus TyOIMpPOBaHMUs, TIaBHBIM 00pa3oM H3-3a yA0OCTBA C KOTOPBIM (YHKIUH H
METOJIbI MOTYT OBITh MEPEIaHbI KaK apryMEHTBHI.

Mpumep peghakmopuHaa

UToObI MOKa3aTh, KaK 3TU MPUHIMIIE pA0OTAIOT, MBI C S Refactor Example g@§1
Bamu paccmorpum npumep pedaxTopuHra. PUCYHOK |5 e

5.1 mnoka3biBaeT OKHO, KOTOPOE MOXET OBbITh |[_FRsT [ <<rrev J[ nex> ) st |
WCTIONB30BAaHO Kak HHTepdeiic k 0aze IaHHBIX,
nonobHoit Microsoft Access. Ero Bunm 4yTh-4yTh
CIIOXKHEE, YeM Te, KOTOpbIE MBI BUJCIH JI0 CHUX TIOp,
HO OHO OCTAaeTcsi COBCEM IPOCTHIM OTHOCHUTEIHHO
CTaHJIapTa pealbHbIX mnpwiokeHui. Jluctuur 5.1
MOKa3bIBaeT CJab0 CTPYKTYPUPOBAHHBIA  CIIOCOO
BbIBecTH OKHO pucyHka 5.1. Korma mromm roBopsr,
gyro Ul-xon crajn moxox Ha «MECHBO», OHHM 3HAIOT, 4YTO T'OBOPSAT. Moxer ObITh BCE
HECKOJIBKO TpPEyBEIMYEHO, HO 3TO OTpakaer mpoblieMy, ¢ KoTtopod Bbel moxere

First Name:
Last Name

PucyHok 5.1 O6pa3seL, okHa Kak
npumep pedakTopuHra
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CTOJIKHYThCS B KOJIe¢ pa3MEIICHUs 3JIEMEHTOB uHTep(deiica. M, HecOMHEHHO, 3TO
oTpakaeT mpoOJIeMy, B KOTOPYIO IOIMAJIato s caM IPH 3alKCH KOJIa Pa3MEICHHUS.

#!/usr/bin/env python
i mport wx

cl ass Ref act or Exanpl e(wx. Frane):

def __init_ (self, parent, id):
wx. Frame. __init__(self, parent, id, 'Refactor Exanple',
si ze=(340, 200))
panel = wx.Panel (sel f, -1)

panel . Set Backgr oundCol our ("VWi te")

prevButton = wx. Button(panel, -1, "<< PREV', pos=(80, 0))
sel f. Bi nd(wx. EVT_BUTTON, self.OnPrev, prevButton)

next Button = wx. Button(panel, -1, "NEXT >>", pos=(160, 0))
sel f. Bi nd(wx. EVT_BUTTON, sel f. OnNext, nextButton)

sel f. Bi nd(wx. EVT_CLCSE, sel f.OnCl oseW ndow)

menuBar = wx. MenuBar ()

menul = wx. Menu()

openMenul t em = nmenul. Append(-1, "&pen", "Copy in status bar")
sel f. Bi nd(wx. EVT_MENU, sel f. OnQpen, openMenulten

qui t Menul t em = menul. Append(-1, "&Quit", "Quit")

sel f. Bi nd(wx. EVT_MENU, sel f. OnA oseW ndow, quit Menultem)
nmenuBar . Append(nenul, "&File")

menu2 = wx. Menu()

copyltem = menu2. Append(-1, "&Copy", "Copy")

sel f. Bi nd(wx. EVT_MENU, sel f. OnCopy, copyltem

cutltem = menu2. Append(-1, "C&ut", "Cut")

sel f.Bi nd(wx. EVT_MENU, sel f.OnCut, cutltemn

pasteltem = nenu2. Append(-1, "Paste", "Paste")

sel f. Bi nd(wx. EVT_MENU, sel f. OnPaste, pastelten)

nmenuBar . Append(nenu2, "&Edit")

sel f. Set MenuBar ( nenuBar)

static = wx. StaticText (panel, wx.Newl d(), "First Nane",
pos=(10, 50))

static. Set Backgr oundCol our (" Wi te")

text = wx. Text &rl (panel, wx.Newld(), "", size=(100, -1),
pos=(80, 50))

static2 = wx. Stati cText(panel, wx.New d(), "Last Nane",
pos=(10, 80))

static2. Set Backgr oundCol our ("Whi te")

text2 = wx. TextCtrl (panel, wx.Newd(), "", size=(100, -1),
pos=(80, 80))

firstButton = wx.Button(panel, -1, "FIRST")
sel f.Bi nd(wx. EVT_BUTTON, self.OnFirst, firstButton)
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nmenu2. AppendSepar at or ()
optltem = menu2. Append(-1, "&ptions...", "D splay Options")
sel f. Bi nd(wx. EVT_MENU, sel f.OnOptions, optlten)

| ast Butt on

= wx. Button(panel, -1, "LAST", pos=(240, 0))

sel f. Bi nd(wx. EVT_BUTTON, sel f.OnLast, | astButton)

# Just grouping the enpty event handl ers together
def OnPrev(self, event): pass
def OnNext (sel f, event): pass
def OnLast(self, event): pass
def OnFirst(self, event): pass
def OnOpen(sel f, event): pass
def OnCopy(sel f, event): pass

def OnCut(self,

event): pass

def OnPaste(self, event): pass
def OnOptions(self, event): pass

def Ond oseW ndow sel f, event):
sel f. Destroy()

if __name__ ==

_min__":

app = wx. PySi npl eApp() )
frame = Refact or Exanpl e( par ent =None, i d=-1)

frame. Show()
app. Mai nLoop()

Hagaiite, onpenenuM, Kak paboTaeT 3TOT KOJ OTHOCUTEIBHO MPUHITUIOB Tabauibl 5.1.
Xopomo To, 4TO 37iech HET IIyOOKO# BiIOKEHHOCTH. [110X0, 4TO Apyrue Tpu HEH,
ykazaHHble B Tabmuie 5.1 coBcemM He BBIMONHsIOTCA. Tabmuma 5.2 cymmmupyer Bce
CIOCcO0bI, B KOTOPBIX PePaKTOPUHT MOKET YIYyUIINTh TAHHBIH KOJI.

Ta6bnuua 5.2 BoamoxHocTu pechakTopuHra B nuctuHre 5.1

MpuHUMN Mpo6nema B koge
OTcyTtcTBME MHorokpaTHO Ay6nMpyloTCS HECKOMbKO CTPYKTYP, BKIOYas:
ay6bnvpoaHus «06aBUTb KHOMKY W Ha3HauYnTb AeiCTBME», «406aBUTb NMYHKT MEHIO

M Ha3Ha4YNTb AENCTBUE» U «CO3aaTb napy 3aronoBOK/TEKCT».

OpHa onepauusi 3a
oAvH pa3

OTOT KOA AenaeT HeCKOmNbKo Bellen. [1onofHUTENbHO K OCHOBHOM
HacTpowke penma, OH co3gaeT CTPoKy MeHto (menu bar),
nobaBnseT KHOMkW 1 o6aBNsIeT TEKCTOBbIE NOMS. XyXe, YTO 3TN TpU
YHKLMKN NepemeLlanu Kog, kak OyaTo Tonbko 4YTo 6binn gobaBneHsbl
nocrnegHue M3MeHEHUss BHU3Y MeToaa.

CokpalieHue
KonuuyecTea
nuTepanos

Kaxkgas kHorika, NYHKT MEHIO U TEKCTOBbIV 610K coaepxuTt
nnTepanbHyo CTPOKY U nutepan yka3aH B KOHCTPYKTOpe.
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5.1.2 Ha4ano pe¢phakmopuHaa

Jluctunr 5.2 copepKuT KojI, MCIIOIb30BAHHBIN TOJIBLKO JJIs CO3/IaHUS MMAaHEIN KHOOK U3
MPE/IIECTBYIOIEr0 JUCTUHTA. B KavecTBe mepBoro mara pepakTopuHIra Mbl BBIICITUM
3TOT KOJI B CBOM COOCTBEHHBIN METO/I.

def createButtonBar(self):
firstButton = wx.Button(panel, -1, "FIRST")
sel f. Bi nd(wx. EVT_BUTTON, self.OnFirst, firstButton)
prevButton = wx. Button(panel, -1, "<< PREV', pos=(80, 0))
sel f. Bi nd(wx. EVT_BUTTON, , self.OnPrev, prevButton)
next Button = wx. Button(panel, -1, "NEXT >>", pos=(160, 0))
sel f. Bi nd(wx. EVT_BUTTON, sel f. OnNext, next Button)
| ast Button = wx. Button(panel, -1, "LAST", pos=(240, 0))
sel f. Bi nd(wx. EVT_BUTTON, sel f.OnlLast, |astButton)
||

C TakuM 000COOJIGHHBIM KOJOM JIETKO YBHJIETh, CKOJIKO OOIIEro WMEKT BCE
ONpeJeNieHns: KHOMOK. Mbl MokeM BbiHECTH ((hakTOpu30BaTh) TaHHYIO OOIIYIO YacTh B
OT[[eIH)HLH\/’I METOA U MTPOCTO MOBTOPHO €0 BbI3bIBATh, KAK ITIOKa3aHO B JINCTUHIC 53

def createButtonBar(self, panel):
sel f. buil dOneButton(panel, "First", self.OnFirst)
sel f. bui | dOneButton(panel, "<< PREV', self.OnPrev, (80, 0))
sel f. bui | dOneButton(panel, "NEXT >>", self.OnNext, (160, 0))
sel f. bui | dOneButton( panel, "Last", self.OnLast, (240, 0))

def buil dOneButton(sel f, parent, |abel, handler, pos=(0,0)):
button = wx. Button(parent, -1, |abel, pos)
sel f. Bi nd(wx. EVT_BUTTON, handl er, button)

return button
||

EcTh HECKONBbKO TNPEUMYILNECTB NPHUMEHEHHs BTOPOrO IpHMEpa BMECTO IEPBOrO.
[Ipexxie Bcero, Ha3HauYeHUE KOJA CTAHOBUTCS SICHBIM Cpa3y MOCIE ero MPOYTEHHS -
KOPOTKHE METO/bl C BBIPA3UTEIIbHBIMA HMMEHAMH MMEIOT OOJBIIOe 3HA4YCHHE B
pPacKpbITHM CMBICIAa Koma. BTopoil mpuMep TaKKe JHIIEH BCEX JIOKAIbHBIX
MEPEMEHHBIX, KOTOPbIC HY)KHBI JIJIs CBsi3u ¢ uaeHTuukaropamu (I1D) (Hamo ckazath, Bei
MOIJIM Obl TaKkKe M30aBUTHCS OT JIOKAJIBHBIX NEPEMEHHBIX MPU MOMOIIM (ukcanmn
(hardwiring) naeHTH(HUKATOPOB, HO 3TO MOYKET BBI3BATH MPOOIIEMBI UX JTyOIUPOBAHUS).
DTO 1MOJIE3HO, TTOCKOJIBKY JIENIAeT KO/ MEHEE CIIOKHBIM, U TaKKe, MIOCKOJIbKY ATO TOYTH
ycTpaHser oOIIyr0 OIMOKY BBIPE3aHMS M BCTaBKM HECKOJBKHUX CTPOK KoJia, 3a0bIBas
Opyd STOM U3MEHITh BCE HMeHa mepeMeHHbX. (B peampHOM npuiioxeHun Bawm,
BEPOSITHO, MOHAJI00MTCSI XPaHUTh KHOIKU KaK OTIENbHBIC NMEPEMEHHBIC, YTOObI MMO3Ke
MMETh K HUM JIOCTYII, HO B J]AHHOM IIPUMEpE B 3TOM HeT HeoOxoaumocTH.) Kpome Toro,
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5.1.3

MeToA bui | dOneButton() MOoXeT OBITH JIETKO MepeMelleH B MOAYNb ISl YTHIUT H
MOBTOPHO HCIIONIB30BaH B APYTUX (peiiMax WM ApYrux npoekrax. KoMmIiekT yruiaut
0011Iero NprUMEHEeHHUs1 — 3TO Ta Belllb, KOTOPYIO BCEr/a Mojie3HO HMETh.

HanbHetwul pe¢hakmopuHa

CrenaB CyIIeCTBEHHOE YIy4IlIEHHE, Mbl MOTJIH Obl Ha 3TOM OCTaHOBUThCsA. Ho B kome
BCE CI[E OCTACTCS MHOTO «Marm4ecKHx» JIUTEepaioB (KECTKO 3amporpaMMHPOBaHHBIX
KOHCTAHT, KOTOPBIC MHWCIHOJB3YIOTCAd B Pa3IMYHbIX MeCTaX). HI/ITepaHBI YKa3aHusd
MO3UIIMKA MOTYT NPHBECTH K OMIMOKaM, MpPEekKae BCEro, Korma B MaHenb J00aBIIsieTCs
Apyrasi KHOIIKa, OCOOGHHO €CJIM HOBasi KHOIIKA pa3MelIaeTcst B cepeuHe nanenu. Mrax,
npoaBuraeMcss Ha OJUH I1ar BHEpCHd, W OTACIHACM JIMTCPAJIbHBIC JaHHBIC OT
obpabateiBaromiero koza. JluctuHr 5.4 mokaspiBaeT Apyrod MeXaHWU3M YIIpaBleHUs
JaHHbIMU JJI1 CO3JaHUA KHOIIOK.

def buttonData(self):
return (("First", self.OnFirst),
("<< PREV', self.OnPrev),
("NEXT >>", self.OnNext),
("Last", self.OnLast))

def createButtonBar(self, panel, yPos=0):
xPos = 0
for eachlLabel, eachHandl er in self.buttonData():
pos = (xPos, yPos)
button = sel f. buil dOneButton(panel, eachLabel,
eachHandl er, pos)
xPos += button. Get Si ze().wi dth

def buil dOneButton(sel f, parent, |abel, handler, pos=(0,0)):
button = wx. Button(parent, -1, |abel, pos)
sel f. Bi nd(wx. EVT_BUTTON, handl er, button)
return button
||

B mmctunre 5.4 paHHbIe UIS OTACTBHBIX KHOTMOK XpaHATCS B BHJE BCTPOCHHOI'O
KopTeka BHYTpM Merofga buttonData(). Takoil BBIOOp CTPYKTYpBl MAaHHBIX H
WCTIOJIb30BaHME KOHCTAHTHOTO MeEToJa He ciydaiiHo. JlaHHBIE MOXHO ObLTO OB
COXPAHUTb B BHUJIE NIEPEMEHHOM Kjacca WM MOAYJIS,, YTO IIOKAXKETCS JIydlle, 4eM
BO3BpallaTh WX Kak pe3ylbTaT METOJla, WJIM OHM MOINIM Obl OBITH COXpaHEHBI BO
BHemHeM (paiinie. [J1aBHOE NPEMMYIIECTBO B KCIIOJIB30BAHME METOJa COCTOUT B
CPABHUTEIIBHO IIPOCTOM IIEPEXOJIE, T.€. €CIU BAPYT BbI 3aX0TUTE COXPAHUTH KHOIIOYHBIE
JaHHBIC B IPYTOM MECTE, TO MPOCTO U3MEHHUTE METO/, TaK YTOObI BMECTO BO3BpAILICHHUS
KOHCTaHTBI, OH BO3Bpalllajl BHEIIHUE JAHHBIE.

Meron createButtonBar()  uTepaTHBHO  0OpabaThiBaeT  BO3BpAIICHHBIH
buttonData() CHHCOK M CO3Ja€T KaXAyI KHOIKY M3 3THX JaHHBIX. Ternepb METOA
ABTOMATHUYECKU NMPHU MPOXOXKIEHUH CIHCKA BBIUNCISIET MO3UINI0 KHOMOK 110 OCH X. DTO
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MOJIE3HOE, TIOCKOJIBKY TapaHTHPYETCs, YTO MOPSIOK KHOMOK B KOJe Oy/AeT WACHTHYCH
UX TIOPS/IKY Ha JKpaHe, K TOMY JKe JeNaer Koj Ooyee SCHbIM U MEHee MOABEPKEHHBIM
nosiBiieHnIo omuOok. Ecim teneps Bam Hy)XHO 100aBUTh KHOIIKY B CEpEIUHY MaHENH,
Bel MOkeTe mpocTo J100aBUTH JaHHBIC B CEPEAMHY CIIHMCKA, M KOJ TapaHTHPYeET, 4YTO
KHOIIKa Oy/IeT yCTaHOBJICHA MPABUIIBHO.

Pazznenenne qaHHBIX UMEET U IPYyrHe MpeuMyllecTBa. B Gonee cliokHOM mpumepe,
JIAaHHBIC MOTJIM OBl XpaHUTHCS BOBHE - B pecypce win (aiiie XML. Dto mo3sossier
U3MEHATh UHTepdeiic maxe 0Oe3 mepecMoTpa Koga M TaKke obierdaer
MHTEPHAIMOHAIIM3AIUIO, YIIPOIasi U3MEHEHHe TekcTa. Ha 1aHHbIE MOMEHT MBI BCe elie
’KECTKO OrpaHUYCHBI IMPUHOI KHOITKH, HO 3TO MOYKHO TaK)Ke JIETKO J00aBUTh K METOLY
naHHbIX. (B JefcTBUTENBHOCTH, MBI JIOJDKHBI, BEPOSTHO, MCIOJIB30BaTh BXOMAIINI B
wxPython o0bekT Si zer, KOTOpbIii paccmarpuBaercs B TiaBe 11). creat eBut t onBar
CTaJl Terephb IMOJIE3HBIM METOJAOM M MOXKET JIETKO HCIIONb30BaThCs B IpyroM (peiime
WJIHM TIPOEKTE, He 00513aTEeNIbHO CBS3aHHOM ¢ 00pabOTKOH 0a3bl TaHHBIX.

[Tocne BBIMOMHEHHS TEX K€ MAroB 00bEAMHEHUS, (JaKTOPUHTA OOIIEro MmpoIecca 1
pas3zesieHus] JaHHBIX JUIS MEHIO M KOJa TEKCTOBOTO TIOJisi, MONYyYHM pe3yJibTar,
MOKa3aHHbIN B JTUCTUHTE 5.5.

#! [/ usr/bin/env python
i mport wx

cl ass Ref act or Exanpl e(wx. Frane):

def __init_ (self, parent, id):
wx. Frame. __init__(self, parent, id, 'Refactor Exanple',
si ze=(340, 200))
panel = wx.Panel (sel f, -1)

panel . Set Backgr oundCol our ("VWi te")
sel f. Bi nd(wx. EVT_CLCSE, sel f.OnCl oseW ndow)

sel f. creat eMenuBar () y .
sel f. creat eBut t onBar ( panel ) M:E::":::;:M“;em”
sel f. creat eText Fi el ds(panel)
def nenuData(self): <4———— [laHHble ANs MeHIO
return (("&File",
("&pen", "Open in status bar", self.OnQpen),
("&uit", "Quit", self.OnCl oseW ndow)),
("&Edit",
(" & Copy", "Copy", self.OnCopy),
("C&ut", "CQut", self.OnCut),
("&Paste", "Paste", self.OnPaste),

(""’ ""’ "")’
("& ptions...", "DisplayOptions”, self.OnOptions)))
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def createMenuBar (self): <
menuBar = wx. MenuBar () Coznanme
for eachMenubData in self.nenubData(): MeHIo
nenuLabel = eachMenubDat a[ 0]
nmenul tens = eachMenuDat af 1: ]
nmenuBar . Append(sel f. creat eMenu(menul t ens), menulLabel)
sel f . Set MenuBar ( nenuBar)

def createMenu(sel f, nenuData): <
menu = wx. Menu()
for eachLabel, eachStatus, eachHandl er in nenuData
i f not eachLabel
nmenu. AppendSepar at or ()
conti nue
nmenul t em = nmenu. Append(-1, eachLabel, eachStatus)
sel f. Bi nd(wx. EVT_MENU, eachHandl er, nenultem
return nmenu

def buttonData(self): <
return (("First", self.OnFirst), [aHHble naHenun
("<< PREV', self.OnPrev), KHOMOK

("NEXT >>", self.OnNext),
("Last", self.OnLast))

def createButtonBar(self, panel, yPos = 0): <«
xPos = 0 CosznaHue
for eachLabel, eachHandl er in self.buttonbData(): KHOMOK
pos = (xPos, yPos)
button = sel f. buil dOneButton(panel, eachLabel
eachHandl er, pos)
xPos += button. Get Si ze().wi dth

def buil dOneButton(sel f, parent, |abel, handler, pos=(0,0)): <«—
button = wx. Button(parent, -1, |abel, pos)
sel f. Bi nd(wx. EVT_BUTTON, handl er, button)
return button

def textFieldData(self): +———————
return (("First Name", (10, 50)),
("Last Nane", (10, 80)))

‘ TekcToBble AaHHble

. Co3aaHue TekcTa

def createTextFi el ds(self, panel): <
for eachLabel, eachPos in self.textFieldData():
sel f.creat eCapti onedText (panel , eachLabel , eachPos)

def createCaptionedText(self, panel, |abel, pos): e
static = wx. StaticText (panel, wx.Newl d(), |abel, pos)
static. Set Backgr oundCol our ("Wite")
text Pos = (pos[0] + 75, pos[1])
wx. TextCtrl (panel, wx.Newd(), "", size=(100, -1),

pos=t ext Pos)

# Just grouping the enpty event handl ers together
def OnPrev(self, event): pass
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def OnNext (sel f, event): pass
def OnLast(self, event): pass
def OnFirst(self, event): pass
def OnOpen(sel f, event): pass
def OnCopy(sel f, event): pass
def OnCut(self, event): pass
def OnPaste(self, event): pass
def OnOptions(self, event): pass
def Ond oseW ndow sel f, event):
sel f. Destroy()

if __name__ =="'"_ main__'
app = wx. PySi npl eApp()
frame = Refact or Exanpl e( par ent =None, i d=-1)
frame. Show()
app. Mai nLoop()

||

Yeunus juist npeoOpa3oBanus Jinctuara 5.1 B muctuHr 5.5 ObUM MHUHUMATBHBIMH, HO
BO3HArpaX<IeHHe KoJoccajbHble — 0a30BBI KO cTaj 3HAYMUTEIBHO Ooiee SCHBIM H
Oonmee YCTOMUMBBIM K TMOSBJICHHIO OIIMOOK. [lpencTaBieHne Kojaa JOTHYECKH
cooTBeTcTBYeT (hopMaTy HaHHBIX. VICKIIIOYEHBI HECKOJIBKO OCHOBHBIX MyTeH, MpH
KOTOpBIX CIIa00 CTPYKTYPHBIH KOJ MOXKET NMPUBECTH K OMIMOKAaM, TaKUM Kak IOcCIe
CepHil KOMMPOBaHWS M BCTABKH IPU CO3JaHMU HOBOTO 0OBekTa. OCHOBHOH 00BeM
(YHKIMOHATBHOCTH MOXKET Teleph Jerko OBbITh MepeMelleH B CyMepKiIacc WM BO
BCIIOMOTaTENbHBIH MOIYJb, YTO COXpaHseT KOI s Oyayllero mcroib3oBanus. Kak
JOTIONTHUTENBHBIN OOHYyC, pasliefieHne AaHHBIX IO3BOJSET CBOOOJHO HCIIOIb30BAThH
MPOEKT B KauecTBe MalNOHa ¢ pa3HBIMH JAHHBIMH, BKIIIOYAss WHTEPHAIMOHAIH3ANUIO
JTAHHBIX.

Kitou k ycremHoMy pedakTopuHTy JIEKHT B HEOONBIIMX MPHPAIICHHAX TPH
Hanucanuu Bamero konma. Iloka Bel He mnpeanpumere yCwiMi 0 PETyISIPHOMY
YAY4IIEHHIO TJI0XO OPraHW30BaHHOTO KOJa, OH, MOAO0OHO TPSA3HOW MOCyne, MOXKET
OBICTPO HArpOMO3AUTHCS B OecrmopsaouHyro Maccy. Kak Tombko Bel mpouyBcTByerte,
YTO JEUCTBYIONIMK KOJ| SBISIETCS TONBKO MPOMEXKYTOYHBIM IIATOM 10 OTHOLIEHUIO K
KOHEYHOH e X0opouo GpakTOpU30BaHHOTO padodero koja, Bel cMoxkere mpeBpaTHTh
pedakropuzanuro B yacTs Bamero o0bpaHOr0 nporecca pa3padoTKH.

Tem He MeHee, Jaxe IMOocie MPOBEACHHOH B yucTuHre 5.5 pedakropusarmu, Bee emie
HE JI0CTaeT Yero-To BaXXHOro: (pakTHYeCcKnX aHHBIX Monb3oBaTels. B ocHoBHOM, Barie
npujoKeHre OylIeT 3aBHCeTb OT YNPAaBJSIIONMX JAaHHBIX B OTKIMKAaxX Ha 3ampochl
none3oBaTensa. CtpykTypa Bameil mporpaMMbl MOXET pacIIMPUTHCS, YTO MPUAACT e
ruOkoct W cradbuibHOocTH. Lllabmon MVC sBusercs oOMIENPUHSATHIM CTaHAAPTOM
yIIpaBJICHHUS B3aUMOJICHCTBHEM MEXy HHTEPPEHCOM U TaHHBIMH.
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5.2 Kak e npozpamme pa3desibHO xpaHumsb Modenb u

5.2.1

lMpedcmaeneHue?

Hauwunas npumepHo ¢ 1970 roza, nosBUBIIMCH B KOHIENTyalbHOM si3bike Smalltalk-80,
Monenb MVC BeposTHO sBisieTcs crapeiiieil IIMPOKO HCIOIb3yeMol OOBEeKTHO-
OPHEHTHPOBAHHON TMpoeKTHOW Mopenblo. OHa Takke SBISETCs OJHOM M3
OOILENPUHSATHIX MOJENel, TaK MM WHaue MOAAEP)KUBAEMBIX TTOYTH Ka)IbIM MaKEeTOM
paspabotunka GUI (He roBops yxe 0 OONBIIOM YKCiIe APYTHX CHCTEM, Hampumep Web
npunoxenui). Mogens MVC siBiiseTcs cTaHmapTOM T CTPYKTYPUPOBAHHUS MPOrPaMM,
KOTOpbIC MAaHUMTYJIUPYIOT HHPOpMaIHeil 1 0TOOpaxaroT ee.

Ymo coboili npedcmaenssiem cucmema Modenb-lIpedcmaesneHue-
Konmponnep?

Cucrema MVC umeer tpu noacucremsl. [logcucrema Moodens COREPKUT TO, YTO YACTO
HA3bIBAIOT JIETIOBOH JIOTMKOW, WM BCEe JAaHHbIe W WHGpopMmauuio Bamell cucremsl.
Moncucrema [llpedcmasnenue COACPKUT OOBEKTHI, KOTOPBIC OTOOpaXKAIOT JaHHBIC, a
Koumponnep ynpaBnser B3aMMOICHCTBHEM C TIONB30BATEIEM U CBS3BIBACT MEXKIY
coboit Mooenwv u Ilpedcmasnenue. Tabnuna 5.3 pe3tOMUPYET 3TH KOMIIOHEHTHI.

Ta6bnuua 5.3 KOoMnoHeHTbI cTaHAapTa apxuTekTypbl MVC

MpuHUMN Mpo6nema B koge

Mogpenb Henosas noruka. Coaepxut Bce obpabaTbiBaeMble CUCTEMON
AaHHble. OHa MOXET BKMHYaTh UHTEPIENC BO BHELLHEE
XpaHunuLie, Hanpumep, 6a3y aaHHbIx. OBbIYHO Moaenb
npenocTaBnseT BCEro NuLlb OTKPbITbIA API K ApYruM KOMMNOHEHTaM.

MpencraeneHne Kog anst otobpaxeHusi. 1o BumkeThl (widget) — anemeHTbl
MHTEepdelica, pasmeLlatoLme nHpopmaumio B yqooHOM ans
nons3osatens suae. B wxPython, B ocHOBHOM, BCcS YacTb
noacucTeMbl NpeacTaBneHns peannm3oBaHa B uepapxmu
wx. W ndow.

KoHTponnep Jloruka B3anmopericteus. Kog, KOTopbli NpUHMMAET cobbITUs
nosnb30BaTeNs U rapaHTUPYeT, YTo OHU ByayT 06paboTaHbl
cuctemon. B wxPython ata nogcuctema npegcraeneHa nepapxuven
wx. Evt Handl er.

B OonbmMHCTBE COBpEMEHHBIX IMAKETOB i pa3paOOTKu HMHTepdelica monbp30BaTes
komnoHeHThI [IpencraBnenus u Konrposepa ciierka neperiereHsl. [[eno B ToM, 4To Ha
JKpaHe JIOJKHBI ObITh OTOOpaXKEHBI KOMIIOHEHThI camMoro KoHTposuiepa, U K TOMY ke
yacto Bam HE0OXOIMMBI BUKETHI, KOTOPhIE OTOOpAXaroT JNAHHBIC M TAKKE JIOJDKHBI
pearupoBath Ha COOBITHS moJb30oBarens. B WxPython sta B3aumocBs3b coxpaHeHa
W3HAYAJIBLHO, U BCE 00BEKTHI WxX. W ndow BJISIOTCS TaKKe MoAKIaccaMy wx. Evt Handl er,
M 3TO O3HA4YaeT, YTO OHU (DYHKIMOHUPYIOT U Kak 3JIeMEeHTHI [IpejcraBiieHHs, U Kak
anementsl KouTpomiepa. B omimume oT 3TOro, OONBIIMHCTBO KapKacoB Web-
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NpUJIOKEHUH UMeloT Ooiee cTporoe pasieneHne Mexay llpeacraBieHueM H
KonTtpomiepoM, Tak Kak JOTHKa B3aWMOJCHCTBHS MPOMCXOJUT BHE TOIH30BATEIBCKHX
¢dbopM Ha cTOpOHE cepBepa.

Pucynok 5.2 mokaspiBaer, kak B apxutekrype MVC mpoxomsT aaHHbIE H
nHpopMaIusl.

CooOmienust o coObITHIX oOOpabaThiBatoTcsi cuctemord KoHTpomiepa, koTopas
OTHPAaBJSIET WX COOTBETCTBYIOIIMM MoTpeOuTensM. Kak Mbl BHIEnM B TiiaBe 3,
wxPython ympapsisier 3THM MeXaHW3MOM, HCIONB3ys MeTox ProcessEvent (),
OTHOCSIIMICA K Wx. Evt Handl er . B mpoekrte, KOTOpbI CTPOro COOTBETCTBYET MOJEIHN
MVC, Bamm ¢QyHKiuu-o0paboTunkn MOryT OBITh (DaKTHUYECKH OOBSIBICHBI B
OT/IENTbHOM 00BEKTe-KOHTPOJUIEpE, a He B caMoM (peiiMOBOM Kiracce.

B orBer Ha coObITHE, 00BEKTHI MOJEIH MOTYT BBHIMOJNHATH HEKOTOPYIO 00pabOTKY
NpUKIagHBIX JaHHbIX. Korma sta o0paboTka 3aBepriaercs, MOAETH MOCHIIAET
yBefomiieHre 00 ooHoBneHnu. U eciam 3T0 00BEKT KOHTpOJUIEpa, yBeJOMIIEHHE OOBIYHO
BO3BpallaeTcs KOHTPOJIEPY, W OH YBEAOMJISIET COOTBETCTBYIOIIME OOBEKTHI
MpEeACTaBIEHUS, YTOOBI OHHU BBITIONHIIIA CaMOCTOsITeIbHOE OOHOBJIeHHEe. B HeOonbmoi
CHCTEME WJIM CUCTEME C YIPOIICHHOH apXUTEKTYPOH YBEIOMIIEHHE YacTO MPHHUMAETCS
HETMIOCPEICTBEHHO o0ObekTaMu mpexacTaBieHus. B wWxPython wucnonesyercst crporwuit
MeXaHH3M OOHOBIIGHMs JIaHHBIX, HAauyWHAs C MOAENM H 3akaHuuBas Bamu. Ero
BO3MOKHOCTH BKJIFOUAIOT HMHHUIUALWIO MOJAENBI0O MM KOHTPOJUIEPOM MPHKIAIHOTO
coObiTist WXPython, npu 3ToM Monenb MOIAEPKHUBAET CIHCOK OOBEKTOB, KOTOpPBIC
MOJTy4aloT yBeIOMIIEHUSI 00 OOHOBIICHHUH, WIIM OHA COIEPXKHT MPEACTABICHUS, KOTOpPbIE
3apErucTPUPOBAIIU CEOST B MOJICITH.

Otnpaeka

OOHOBMNEHHbIE

CobbiTne KoHTponnep |«
AaHHble
YBegomneHue R
obHoBNeHNs
P HoBbIn MNpencTas-
- aKpaH neHune

PucyHok 5.2 MNoTok aaHHbIX B mogenu MVC
KitoueBasi ocobenHocth ycnemnoro MVC npoekra cocTOUT He B 00ECIICUYCHUH TOrO,

YTOOBI Ka)/Iblii 00OBEKT 3HAN O JItoOoM Jpyrom obObekTe. Haobopor, xopomas MVC
mporpaMMa sIBHO CKpbIBaeT MH(popMaluio 00 OAHOM YacTH MPOTrpaMMBbl OT JIPYTHX ee
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5.2.2

yacted. Llenb U1 Takoi CUCTEeMBI COCTOMT B MUHUMAJIBHOM B3aUMOJICHCTBUU, U K TOMY
’Ke C MOMOIIBI0 CTPOro ompeneneHHoro Habopa MeronoB. OcoOEHHO KOMIIOHEHT
Mopgenu nomKeH ObITh MOMHOCTHIO H30mupoBaH oT [IpencraBnenus u Kontpomnepa. Bo
JOJKHBI IMETh BO3MOXKHOCTB BBITIONHSATH MTPOM3BOJIBHBIE H3MEHEHHS B JIIO00OH M3 3THX
cucreM, He M3MeHss1 Bamm kmaccel Monenu. 3ameuaTenbHo, eciii Bbl naxke Oyzaere
WCTIONIB30BaTh OJJHH M T€ K€ Kiaccel Mopenu ans ymnpamieHus uHTepdelicamu, He
oTHOCcsAIMMHECS K WXPython, Ho BOT, 94TO MOTJI0 ObI TOMEIIATh, TAK 3TO HCIOIb30BAHNE
coObITHIT WXPYthon it HoTuduKaIKM K3MEHEHUIA.

BaMm HyXHO czaenaTh MpoOH3BOJIbHBIE H3MEHEHHUSI B peanu3anuu o0beKToB Moaenu
co cropons! [Ipencrasnenusd, He usmenss Ilpencrasnenus nnm Kontpomnepa. o Tex
nop, noka [IpencraBnenue Oyaer 3aBHCETh OT CYIIECTBYIOIIUX TIIOOAIBHBIX METOIOB,
OHO HE JIOJDKHO KOT/a-HHOYAb YBHJIETh YaCTHOH BHYTpeHHEH opranuzanmu Mopenu.
ITpaBma, B Python sT0 ocyuiecTBisTbCS TPYIHO, HO €CTh OJHH CHOCO0O, KOTOpbIil
MMOMOXKET B 3TOM, U OH COCTOMT B TOM, YTOOBI CO37aTh aOCTpaKkTHBIN Kiacc Mojenu,
kotopeiid onpenensier API, uro moxer yBuners [IpencraBnenue. [lonkmaccst Monenu
MOTYyT JEHCTBOBaTb WM B KadeCTBE MNPEIACTABUTENEH Uil BHYTPEHHErO Kjlacca,
KOTOPBI MOXKET OBITh U3MEHEH, WIIM MOTYT TIPOCTO COZIEPKaTh paboTaloNIHe JIEMEHTHI
npsiMo BHYTpu ceOsi. [lepBasi BO3MOXHOCTB Ooliee CTPYKTYpHUpOBaHa, BTOpas Jierde B

peanu3anuu.
B cnenyroreit 4actu Mbl pacCMOTPUM OJMH M3 BCTpOeHHBIX B WXPython kmaccos
Monenn — wx.grid.PyGidTabl eBase. Drtor Kiacc JAenaer  BO3MOXKHBIM

WCIONBb30BaHUE B Mpejelax mpoekTHoro kapkaca MVC anemeHTa yrpaBieHUs CETKH
(grid). ITocne 3TOr0 MBI B3IJISIHEM Ha TOCTPOCHHUE M MCIIOJIb30BAHHUE TI0JIb30BATEIBCKOTO
KJ1acca MOJICNH JUTS TI0JIb30BaTEIbCKOI0 BHDKETA.

Moodenb wxPython: PyGridTableBase

Kmacc wx.grid.Gid sBAsSercs 3JIEMEHTOM YIPaBICHUS -
J o  YTIPABIe — A Grid -JoEd
WXPython mjst mpencTaBieHHOW SIEKTPOHHOM TaOIHIBI B == =
BH/IC CTPOK M KOJIOHOK. BBI BEpOSTHO 3HAKOMBI C OCHOBHOH | — —
KOHIIeNIMeH, HO pHUCYHOK 5.3 mokaspiBaeT, Kak »3TO |28 Ryne Sandbery
LF Gi Matthe
BIISAMT B WXPython. T - e
Onement ympasnenus cerka (grid) wmeer wmuoro [H = o
MHTEPECHBIX  BO3MOXKHOCTEH, BKIOYAas  BO3MOXHOCTH |C Jody Davis
o 55 La B
CO3/IaHHsl TIOJIb30BATEIBCKOW TPOPUCOBKH M PEIAKTOPOB, a |p o Scie

TaKkKe MEePeTaCKMBAEMble CTPOKM M  KOJIOHKH. OTH
BO3MOXXKHOCTH OyAyT moapoOHO oOcyxkieHbl B riiase 13. B PucyHok 5.3 Mpumep ceTkm
ATOW TJIaBe, Mbl PACCMOTPUM TOJBLKO OCHOBBI M TOKaXKEM B wxPython
UCIIOJIb30BAHUE MOJICIH ISl 3alOJHEHHS CEeTKH. JIMCTHHT

5.6 mokasbIBaeT MPOCTON HEMOJENBHBIHN CITOCO0 YCTAHOBKH B CETKe 3HAYEHUH siueliku. B
ITOM Cllydae, 3HAaYCHHUsIMH CETKH BbICTyIaeT coctaB koma el Chicago Cubs 1984.

i mport wx
import wx.grid
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class SinpleGid(wx.grid.Gid):
def __init_ (self, parent):

wx.grid.Gid.__init__(self, parent, -1)
self.CreateGid(9, 2)
sel f. Set Col Label Val ue(0, "First")
sel f. Set Col Label Val ue(1, "Last")
sel f. Set RowLabel Val ue(0, "CF")
sel f. Set Cel | Val ue(0, 0, "Bob")
sel f.Set Cel |l Value(0, 1, "Dernier")
sel f . Set RowLabel Val ue(1, "2B")
sel f. Set Cel | Val ue(1, 0, "Ryne")
sel f.Set Cel | Value(1, 1, "Sandberg")
sel f. Set RowLabel Val ue(2, "LF")
self.Set Cel | Value(2, 0, "Gary")
sel f.Set Cel | Val ue(2, 1, "Matthews")
sel f. Set RowLabel Val ue(3, "1B")
sel f. Set Cel | Val ue(3, 0, "Leon")
sel f. Set Cel | Val ue(3, 1, "Durhanti)
sel f. Set RowLabel Val ue(4, "RF")
sel f.Set Cel | Value(4, 0, "Keith")
sel f. Set Cel | Val ue(4, 1, "Morel and")
sel f. Set RowLabel Val ue(5, "3B")
sel f. Set Cel | Val ue(5, 0, "Ron")
sel f. Set Cel | Val ue(5, 1, "Cey")
sel f. Set RowLabel Val ue(6, "C")
sel f. Set Cel | Val ue(6, 0, "Jody")
sel f.Set Cel |l Value(6, 1, "Davis")
sel f. Set RowLabel Val ue(7, "SS")
self.SetCell Value(7, 0, "Larry")
sel f.Set Cel | Value(7, 1, "Bowa")
sel f. Set RowLabel Val ue(8, "P")
sel f. Set Cel | Val ue(8, 0, "Rick")
self.SetCell Value(8, 1, "Sutcliffe")

cl ass Test Franme(wx. Frane):
def __init_ (self, parent):
wx. Frame. __init__(self, parent, -1, "A Gid",
si ze=(275, 275))
grid = SinpleGid(self)

if __name__ =="'"__min__":
app = wx. PySi npl eApp()
frame = Test Frane( None)
frame. Show Tr ue)
app. Mai nLoop()
||

B smmcrurre 5.6, MBI mmeeMm kimacc Sinple@id, momkmacc kimacca WXPython
wx. grid. &id. Kak ynomsnyTo panee, wx. gri d. Gri d uMeeT yiiMy MeTOoJI0B, KOTOpbIE
MBI coOupaemcss obcymuTh moxke. Ceiiuac ke, Mbl chOKycHpyemcsi Ha MeTojax
Set RowLabel Val ue(), Set Col Label Val ue() u Set Cel | Val ue(), KOTOpBIE
JeWCTBUTEIBHO YCTAHABIMBAIOT OTOOpa)kaeMble B CeTKe 3HadeHWs. Kak Buaute, mpu
cpaBHEeHUU pucyHka 5.3 u ymcTunra 5.6, metos Set Cel | Val ue() Oeper UHICKC CTPOKH,
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MHJICKC KOJIOHKM W 3HAuYeHHWE, TOrja Kak APyrue JiBa Meroja OepyT TOJBKO MHICKC M
3HaueHue. [Ipu Ha3HAUCHWW WHACKCOB SYCCK, 3arojOBKM CTPOK M KOJOHOK HE
CUMTAIOTCS YACTHIO CETKU.

DTOT KOJ HEMOCPEJACTBEHHO TIOMEIIAeT B CETKY 3HA4YCHUs MpPU I[TOMOIIN
yCTaHABJIMBAOUIMX METONOB. Jl0 TeX Mmop, MoKa 3TOT METOJ OyIeT OcTaBaThCsl TAKUM
NPSMOJIMHEHHBIM, OH MOXET CTaTh CTaTHYHBIM M OyJeT MOJBEPIKEH IMOSBICHHIO
olmKOOoK B 0ONBIINX ceTKax. M maxe, eciii Mbl CO371aJIMM BCIIOMOTATEIIbHBIC CYKEOHbIS
METO/IbI, KOJI BCE ellle OyAeT MCIBIThIBATh MPOOJIeMy, KOTOPYIO MbI BHJCIH B pa3jeie
pedakropunra 3Toil raBbl. [laHHBIE OYyIyT CMeEIIaHBI C KOAOM OTOOpa)KeHHs, UTO
3aTPYJHUT OYAYIIYI0 MOAM(UKAIMIO KOJa, Hampumep, 100aBlieHHE CTONONA WU
MOJTHBIM OOMEH JTAHHBIX.

Pemennem Oyner wx. gri d. PyGri dTabl eBase. Kak u B jpyrux kjiaccax, KOTOpbIE
Mbl BHJEIH JI0O CUX NOp, npeduKkc Py ykaspiBaeT Ha TO, uTo 3T0 — Python-o6omouka
(wrapper) ms kinacca C++. [TomoOHO Kilaccy PyEvent , KOTOPBI Mbl BHIICIH B TJaBe 3,
Kiaace PyQ i dTabl eBase peann3oBaH, kKak mpocras Python o6omouka mns xmacca C++
wXWidgets s Bo3MOXKHOCTH 0OBsiBiIeHHs mojkiaccoB Python. PyGri dTabl eBase -
KJIacC MOJCNU Ui CEeTKU. TO eCTh, OH COIEPKUT METOJbI, KOTOPbIE OOBEKT CETKH
UCIIOJIb3YeT JUIsi CBOGH MHPOPHUCOBKU 0€3 CBENEHHMH O BHYTPEHHEH CTPYKType ITHX
JaHHBIX.

Memoosi PyGridTableBase

wx. gri d. Py@ i dTabl eBase uMeeT MHOT'O METOJIOB, ¢ OOJIBIIIMHCTBOM M3 KOTOPHIX Bbl
SIBHO HE OyJleTe UMETh JeiI0. DTO a0CTPaKTHBIM KJIACC M €ro 3K3EeMIUIP HE MOXET
co3laBaThcs HemocpencTBeHHo. Kax el pa3 mpu co3gaHuu PyGri dTabl eBase Bl
JIOJDKHBI  00€CIICUMBATh pPEAIM3AIMI0 IATH HEOOXOJMMBIX MeToioB. Tabmuma 5.4
OIMUCHIBAET 3TU METO/IBI.

Ta6bnuua 5.3 MeTtoabl, Heo6xoaumble ana wx.grid.PyGridTableBase

MeTon OnucaHune
GetNumberRows() BosBpaluaeT uenoe, nokasbiBatoLLee YUCIO CTPOK CETKU
GetNumberCols() BosBpaluaeT uenoe, nokasbiBatoLLEee YMCIO KOMOHOK CETKU
IsEmptyCell(row, col) BosBpaluaet True, ecnv anemeHT ¢ uHgekcom (row, col) nycton
GetValue(row, col) BosBpaluaet 3Ha4yeHue, oTobpaxaemoe B siverike (row, col)
SetValue(row, col, YcTaHaBnueaeT 3HadeHune svenku (row, col). Ecnn Bam
value) HeobxoanMa MofEerb «TOSbKO YTEHMEY, 3TOT METOL HY)KHO

BKMIOYMTL C QUPEKTUBON pass.

Tabnuia 3aKperisiercs 3a CeTKOM MpU MOMOIIM MeTo/1a ceTkH Set Tabl e() . [Tocie Toro,
KaK 3TO CBOMCTBO OYJIET YCTaHOBJICHO, OOBEKT CETKH OYJIEeT BhI3bIBATH METOBI TaOIHIIbI
Ui ToydeHust WH(opMmalnuu, HeoOXOIUMOH eMmy sl mpopHcoBKH ceTkH. Cerke
60HI)H.I€ HC HY>KHO IBHO YCTaHaBJIMBATb 3HAUCHHA METOAaMU CETKU.
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Ucnonb3zoeaHue PyGridTableBase

B ocuoBHOM, HMeeTcsa ABa crocoba HCIonb30BaHus PyQ i dTabl eBase. Y Bac moxer
OBITh SIBHO KJIacC MOJIENU, KOTOPBIH OyneT mojkiaccoM PyGr i dTabl eBase, wiu Bbl
MOXKETE CO34aTh OTHAENbHBIN Noakiace PyGri dTabl eBase, noxkimouaemselil k Bamemy
(akTHUeCKOMY Kiaccy Mojenu. l[lepBas BO3MOXKHOCTH JIErde€ U UMEET CMBICH, KOrja
Bamm panHble HE O4YE€HBb CIOXKHBI. BTOpas BO3MOXXHOCTh OCYIIECTBIISIET KECTKOE
pasnenenue mex iy Monensto u IIpencrasnenneM, KOTOpO€e NPEANOYTUTENBHO B CIIydae
CIIOKHBIX JaHHBIX. BTOpas BO3MOXHOCTb TakKe HMPEANOYTUTENBHA, eciau y Bac yxe
€CTh CYIICCTBYIOIIMIA KJIacC AaHHBIX, KOTOPbIH Bbl XoTHTE amantupoBats k WXPython,
nosToMy BbI cMokeTe co3nath Tabauiy 6e3 H3MEHEeHHUs CylIecTBYIomero koaa. B atom
pasjiernie Mbl TIOKa)KeM MpuMep 00erx CrocoOoB.

Ucnonb3zoeaHue PyGridTableBase: nodknacc, 3asucswuti om
npusoxeHus

Ham mepBblii mpumep B KauecTBE MOJAETH OYAET HCIIOIb30BATh 3aBUCSIINN OT
MPWIOKEHUST TofKiIace PyGri dTabl eBase. DTo paboraer, MOCKOJIBKY HaIll MPUMEP
CPaBHUTEIBHO IIPOCT, TaK YTO MBI MOXKEM HEIIOCPEACTBEHHO BKIIOYUTH JaHHBIE B KJIacC,
NPOM3BOAHBIN 0T PyGidTabl eBase. Mbl ycraHOBHM (akTHYeCKWE JaHHBIE B
nBymepHoM crucke Python m HactpouMm npyrue MeToibl Ha YTEHHE 3TOrO CIHCKA.
Jluctunr 5.7 mokaspiBaer coctaB koMmauabl CUDS, creHeprpoBaHHBIN M3 Kiacca Mojieru.

i mport wx
i mport wx.grid

cl ass Li neupTabl e(wx. gri d. PyGi dTabl eBase):
data = (("CF", "Bob", "Dernier"), ("2B", "Ryne", "Sandberg"),
("LF", "Gary", "Matthews"), ("1B", "Leon", "Durhani),
("RF", "Keith", "Mreland"), ("3B", "Ron", "Cey"),
("C', "Jody", "Davis"), ("SS", "Larry", "Bowa"),
("P', "Rick", "Sutcliffe"))
col Label s = ("Last", "First")

def __init_ (self):
wx. gri d. PyGidTabl eBase. __init__(self)

def Get Nunber Rows(sel f):
return | en(sel f. data)

def Get Nunber Col s(sel f):
return | en(self.data[0]) - 1

def Cet Col Label Val ue(sel f, col):
return sel f. col Label s[ col]

def Cet RowLabel Val ue(sel f, row):
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return sel f.data[row [ 0]

def IsEmptyCell (self, row, col):
return Fal se

def CetVal ue(self, row, col):
return self.data[row [col + 1]

def SetVal ue(self, row, col, value):
pass

class SinpleGid(wx.grid.Gid):
def __init_ (self, parent):
wx.grid.Gid.__init__(self, parent, -1)

sel f. Set Tabl e( Li neupTabl e()) «— Ta6nuua ycraHasnueaeTcs

cl ass Test Frame(wx. Frane): saece
def __init_ (self, parent):
wx. Frane. __init__(self, parent, -1, "A Gid",

si ze=(275, 275))
grid = SinpleGid(self)

if __name__ =="'_ main__
app = wx. PySi npl eApp()
frame = Test Frane( None)
frame. Show Tr ue)
app. Mai nLoop()
||

B muctunre 5.7 Mbl OIIPEAEIIUIN BCE METOJBI, HeoOXxoauMble st PyGri dTabl eBase,
IUIFOC  JOMOJHUTENbHBIE MeETOAbl Get Col Label Val ue() u Get RowLabel Val ue() .
Hapneemcsi, Bel He cAMIIKOM yIUBUTECH, €CIHM y3HAeTe, YTO 3TH METOIbI MO3BOJISIOT
OMPEIEeTUTh METKA COOTBETCTBEHHO JJISl KOJIOHKH U CTPOKM CEeTKH. Tak ke, Kak W B
noapasaene pedakTOpPUHTa, PE3yJbTaT HCIOJIB30BAHUS Kiacca MOJAENH COCTOHT B
OT/IETICHUM JAaHHBIX OT WX OTOOpakeHWs. MBI 37iech Takxke Mpeodpa3oBajiy JaHHBIE B
Oornee CTPYKTYpUPOBaHHBIN (popMaT, KOTOPHIM OHM MOTYT OBITH JIETKO TIEPEHECEHBI BO
BHemHU# aitn uim pecypc (0COOEHHO MPOCTO 37€Ch MOXKET ObITh UCIOJIb30BaHa 0aza
JaHHBIX).

Ucnonb3oesaHue PyGridTableBase: ocHoeHol npumep

dakTHUYECKH, MBI YK€ TIOYTH MMeeM 0a30BYI0 TaOJMILly, KOTOpas CIIOCOOHA MpPOYUTATh
n000# aBymMepHBIi cimcok Python. JIuctunr 5.8 mokaspiBaer, Kak JO/DKHA BBITIISICTD
0a3oBasi MOJIEIb.

i mport wx
i mport wx.grid

cl ass GenericTabl e(wx. grid. PyGri dTabl eBase):
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def

def

def

def

def

def

def

def

__init__(self, data, rowLabel s=None, col Label s=None):

wx. grid. PyGidTabl eBase. __init_ (self)
self.data = data

sel f.rowlLabel s = rowLabel s

sel f.col Label s = col Label s

Get Nunber Rows(sel f):
return | en(sel f. data)

Get Nunber Col s(sel f):
return | en(sel f.data[0])

Get Col Label Val ue(sel f, col):
if self.colLabels:
return sel f. col Label s[ col]

Get RowLabel Val ue(sel f, row):
if self.row.abel s:
return sel f.rowLabel s[row

I sEmptyCel | (sel f, row, col):
return Fal se

Get Val ue(sel f, row, col):
return self.data[row[col]

Set Val ue(sel f, row, col, value):
pass

Kiacc GenericTabl e Oeper IBYMEpHBIH CHUCOK JAHHBIX M JOMOJIHHUTEIBHBIN CITUCOK
3aroJIOBKOB KOJIOHKM W/wi cronbua. OH TOAMTCS Uil UMIIOPTHPOBAHUS B JIIOOYIO
mporpammy WXPython. Kak mokazano B nmcturre 5.9, ¢ JerkuM u3MEHEHHEM B
¢dbopmate JaHHBIX, TEIEPh MBI MOXEM HCIONb30BaTh 3Ty 0a30BYIO TabIHIly /A1l BBIBOJA
coCTaBa KOMaH/Ibl.

i mport wx
i mport wx.grid

i mport generictabl e

data = (("Bob", "Dernier"), ("Ryne", "Sandberg"),
("Gary", "Matthews"), ("Leon", "Durhani),
("Keith", "Mreland"), ("Ron", "Cey"),
("Jody", "Davis"), ("Larry", "Bowa"),
("Rick", "sutcliffe"))

col Labels = ("Last", "First")

rowLabels = ("CF", "2B", "LF', "1B", "RF", "3B",

class SinpleGid(wx.grid.Gid):

def

_init_ (self, parent):

ne

"SS"
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wx.grid.Gid.__init__(self, parent, -1)

tabl eBase = generi ctabl e. Generi cTabl e(data, rowlLabels,
col Label s)

sel f. Set Tabl e(t abl eBase)

cl ass Test Frame(wx. Frane):

def __init_ (self, parent):
wx. Frame. __init__(self, parent, -1, "A Gid",
si ze=(275, 275))
grid = SinpleGid(self)
if __name__ =="'"__min__":
app = wx. PySi npl eApp()
frane = Test Franme( None)
frame. Show( Tr ue)
app. Mai nLoop()

Ucnonb3zoesaHue PyGridTableBase: camocmosimenbHbii knacc Modenu

Puckys moBTOpUTHCS, BO3MOXKHO HMMEET CMBICH IOKa3aTh 3[eCh elle OJUH CII0co0
WCIONB30BaHUs PyGri dTabl eBase. CymiecTByeT BTopas yIOMsHYyTas paHee
BO3MOXHOCTb, IIPM KOTOPOW JAaHHBIE XPaHSTCS B JOCTYIIHOM H3 PyQ i dTabl eBase
OTJETBbHOM KJIacC€ MOJAENTH. 37eCh O4YeHb IOJEe3HBl BO3MOXKHOCTH  CaMOMNPOBEPKH
Python, no3Bonsronme Bam cOCTaBUTH CITUCOK aTpHOYTOB, OTOOpaXKaeMbIX B KaXKIOM
CTOJIOIE, a 3aTEM KCIIOJIb30BaTh BCTPOCHHYIO (DYHKIIMIO getattr() s WU3BJICUCHUS
(akTHUeCKOro 3HayeHWs. B STOM ciydae Mojenb IMOIy4aeT CIUCOK 3JIEMEHTOB.
CrpykrypupoBanue B WXPython Baiieii mporpaMmbl ¢ OT/I€IbHBIME 00bEKTaAMH MOJIEITH
uMeeT oTHO 0oJbIoe MpenMymecTBO. [Ipr HOpManbHBIX 00CTOSTENbCTBAX BBl MoXkere
MpPOCTO OJWH pa3 BbI3BaTh JUISl CETKU METOJ SetTable(), T.e. ecnu Bam HyXHO
W3MEHHTh TaOJIUIy, HEOOXOIUMO CO3AaTh HOBYIO CETKY, M 3TO HE OYEHb-TO YAOOHO.
Tem HE MeHee, eciH, Kak B clieaytonieM npumepe, Bam knacc PyG i dTabl eBase XpaHuTt
CCBUIKM Ha SK3eMILIpbI Baiero peaipHOro Kiacca JaHHBIX, Bbl Mokere OOHOBHTH
TaOJIUILy HOBBIMH JIJAHHBIMH, IPOCTO W3MEHSIS B TaOJIHIIE OCHOBHOH OOBEKT TaHHBIX.

JIuctunr 5.10 mokasniBaeT UCIIONB30BaHUE BMECTE ¢ PyGri dTabl eBase OT€ILHOIO
KJIacca JaHHBIX Uil OTOOPaYKEHWs 3aluceil KOMaHIHOrO cocTaBa (OCTalbHOW KOJ
coOCTBEHHO (ppeiimMa U Co3IaHMs TAaHHBIX Mbl COXPAHUIIU TPSKHUM).

i mport wx
i mport wx.grid

cl ass Li neupEntry:
def __init__(self, pos, first, last):
sel f.pos = pos

self.first = first
self.last = | ast
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cl ass Li neupTabl e(wx. gri d. PyGi dTabl eBase):

. 3aronoBKM KONTOHOK
col Labels = ("First", "Last")

CO| Att rs = ("f | r st ", " | ast ") e MUmeHa anMGyTOB
def __init_ (self, entries): <
wx. gri d. PyGidTabl eBase. __init__(self) | MLhmumanusaums moagenu

self.entries = entries

def Get Nunber Rows(sel f):
return | en(self.entries)

def Get Nunber Col s(sel f):
return 2

YTeHune 3HauYeHUs

def Cet Col Label Val ue(sel f, col): SarONOBKa

return sel f. col Label s[ col]

def Get RowLabel Val ue(sel f, row): YreHue 3aronoeka
return self.entries[row.pos CTPOKM

def IsEmptyCell (self, row, col):
return Fal se

def CetVal ue(self, row, col): YTeHune 3Ha4YEHUsA
entry = self.entries[row] aTpubyTa
return getattr(entry, self.col Attrs[col])

def SetVal ue(self, row, col, value):
pass

e OTOT CIHCOK COICPKHUT aTpUOYyThI, KOTOPHIC JOKHBI OBbITH YyKa3aHbl IS
O0TOOpaKEHUST KOJIOHKOW CBOMX 3HAYCHUH.

e Mogenp Oeper CHHCOK 3amlucei, Tl Kaxaas 3amuch SBISETCS DK3EMILISIPOM
kiacca LineupEntry. (Mbl He NMPOHM3BOIUM 3]eCh KaKOH-TMOO MPOBEPKH Ha
OIIMOKK HJTH IPOBEPKHU JIOCTOBEPHOCTH).

e Jnig monmydeHMs 3arojoBKa KOJOHKM MBI HIIEM B COOTBETCTBYIOLIEH CTpOKe
aTpuOyT pos.

o CHayaJsia 1o HOMEpY CTPOKH IOJIy4aeM COOTBETCTBYIOUIYIO 3anmuch. M3 crrcka B

CTpOKE G Oepem aTpuOyT, a 3aTeM HCIIOJIb3yeM BCTPOCHHBIN MeTOJ] get at tr ()
JUTS CCBUIKU Ha (haKTUYECKOEe 3HAYCHHE. DTOT MEXaHHU3M 00eceunBacT rHOKOCTh
Jake B cirydae, korna Bl He 3HaeTe, ykasbIBaeT JM UMs Ha aTpUOYT MM METO[,
IIPOBEPAA, ABIACTCA JIM <oOBekT>. <aTpuOyT> BbI3bIBACMBIM. Ecamn »T0 TaK,
TOTJ1a BHI30BUTE €r0, HCIONbB3Ysl OOBIYHBIN (YHKIIMOHAIBHBII cuHTakcuc Python,
1 Bel nosmyunTe BO3BpalaeMoe 3HaueHue.
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5.2.3 [Monb3oeamersnbckass Mooesb

OcHoBHas ujaes coznanus Bammx o0bexToB Monenu npocra. CoznaBaiite Bamm kiaccs
JMaHHBIX, HE JyMas O TOM, Kak OHHM OyAyT O0TOOpa)xaTbCsi. 3aTeM ONpPEICITUTE
obmenoctynueii (public) muTEepdeiic mIs TOro Kiacca, KOTOPBIA OyaeT JOCTYyIEeH
obbekTtaM oToOpakeHus. OdYeBUAHO TO, 4YTO (oOpMaT ITOr0 OOMIETOCTYITHOIO
omnpezeneHus, OyoeT ONmpenensiTh pa3Mep H CIOKHOCTh MpoekTa. B Hebompmom
MPOEKTe, C MPOCTHIMH OOBEKTaMH, BEPOSTHO, JIOCTATOYHO NOCTYHNHTH NPOCTO, H
paspemnTh oobekTam [IpencraBinenust mpsMol AocTyn K arpulyram monenu. B Gonee
CIIO)XHOM 00BbekTe, Bbl, MOJKET OBITh, 3aXOTUTE OMpPENEIUTh KOHKPETHBIE METOJIbI WIIH
CO37aTh OTACNBHBIA KJIacC MOJENH, SIBISIOIINICS TEeM EJUHCTBEHHBIM, YTO BHJIHO
[Mpencraienuto (kak Mbl ¥ IOCTYIHIIH B uctuHre 5.10).

BaMm Takxe HeoOXoIuM ompeeleHHbIH MeXxaHu3M u3BerieHus IlpeacraBieHus oo
u3MeHeHusix B mozend. Jluctunr 5.11 mokaswiBaeT mpocTol abCTpakTHBIM 0a30BbIH
KJIacc, KOTOpbIi BBl MoXkeTe MChoip30BaTh B KadyecTBE POIUTENBCKOTO Kjacca st
moboro u3 Bammx xmaccoB mopenu. Bbl Mokere mpenctaBUTh €ro, Kak aHajor
PyQ i dTabl eBase JijIsi HCIIOJIb30BAHUS, KOT/Ia OTOOPaKEHUE HE ABIISETCS CETKOM.

cl ass Abstract Model (object):

def __init_ (self):
self.listeners =[]

def addListener(self, |istenerFunc):
self.listeners. append(li stenerFunc)

def renoveli stener(self, |istenerFunc):
self.listeners.renove(listenerFunc)

def update(self):
for eachFunc in self.listeners:

eachFunc(sel f)
||

[Motpebutensmu B 3TOM ciiydae BBICTYIAIOT BBI3bIBAEMbIE€ OOBEKTHI, KOTOPBIE MOTYT
NpPUHUMATH B KauecTBe aprymeHTa sel f, a Tak xak Qakruueckuii knacc sel f BeposTHO

MOXKET M3MEHUThCSA, TO Bail morpeburtens J0KeH -
6 6 ’T p A —IFlintstones Q@E
BITb  T'HOKHM. aKxe, MBI YCTaHOBUMIM (== === |

Abst ract Mbdel kak kitacc Python HoBoro ctuis, uro
MOATBEPXKIAaeT TOT (aKT, UYTO OH SBISETCSA | FstName [Barer
nojkiaccoM obj ect . CrieoBaTeabHO, STOT TpuMep | =M Fuse
TpebyeT i cBoel pabotsr Python 2.2 wu Bhiime.

Kak MBI MOXEM HCIONB30BaTh aOCTPAKTHBIN
kimacc Mojenu? PucyHok 5.4 mokasblBaeT HOBOE

6 PucyHok 5.4 Mpumep okHa,

OKHO, TIOJ0OHOE OKHY, KOTOPOE MbI MCIONB30BANM pokasuiBatowero Kak paboTaoT
panee B JToi TiaBe i pedpakropurra. OKHO Mopenu
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npocroe. TekcToBble NOJI TONBKO sl uTeHMsl. [Ilenuok OMHOM U3 KHOIOK 3aCTaBisieT
0TOOpaXaTh B TEKCTOBBIX MOJISIX UMSI COOTBETCTBYIOIIETO UTPOKA.

BeimonHstomas 3T0 OKHO TporpaMma HCHOJb3yeT NpocTyio crpykrypy MVC.
Meroap-00padOTYMKN KHOMKHA H3MEHSAIOT MOJENb, a M3MEHEHHE CTPYKTYpPBl MOJIEIN
3aCTaBJISICT TEKCTOBBIE MOJISl M3MEHAThCs. JIucTunr 5.12 370 MOoAPOOHO TOKa3kIBAET.

#! [/ usr/bin/env python

i mport wx

i mport

abstract nodel

cl ass Si npl eNanme(abst ract nodel . Abst ract Model ) :

def

def

_init__(self, first="", last=""):
abstract nodel . Abstract Model . __init__ (self)
self.set(first, |ast)

set(self, first, last):
self.first = first

self.last = |ast

sel f. updat e() e O6HoBnEHne

cl ass Model Exanpl e(wx. Frane) :

def

def

def

def

_init__(self, parent, id):

wx. Frame. __init__(self, parent, id, 'Flintstones',
si ze=(340, 200))

panel = wx.Panel (sel f)

panel . Set Backgr oundCol our ("VWi te")

sel f. Bi nd(wx. EVT_CLCSE, sel f.OnCl oseW ndow)

self.textFields = {}

sel f.creat eText Fi el ds( panel) Co3aaaHue mogenm

sel f.nodel = Sinpl eName()

sel f. nodel . addLi st ener (sel f. OnUpdat e)

sel f. creat eBut t onBar ( panel )

buttonDat a(sel f):
return (("Fredify", self.OnFred),
("Wl nmafy", self.OnWI m),
("Barnify", self.OnBarney),
("Bettify", self.OnBetty))
createButtonBar(self, panel, yPos = 0):
xPos = 0
for eachLabel, eachHandl er in self.buttonData():
pos = (xPos, yPos)
button = sel f. buil dOneButt on(panel, eachLabel, eachHandl er,
pos)
xPos += button. Get Si ze().wi dth

bui | dOneButt on(sel f, parent, |abel, handl er, pos=(0,0)):
button = wx. Button(parent, -1, |abel, pos)
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sel f. Bi nd(wx. EVT_BUTTON, handl er, button)
return button

def textFiel dData(self):
return (("First Name", (10, 50)),
("Last Nane", (10, 80)))

def createTextFi el ds(self, panel):
for eachlLabel, eachPos in self.textFieldData():
sel f.creat eCapti onedText (panel , eachLabel , eachPos)

def createCaptionedText(self, panel, |abel, pos):
static = wx. StaticText (panel, wx.Newl d(), |abel, pos)
static. Set Backgr oundCol our (" Wi te")
text Pos = (pos[0] + 75, pos[1])
self.textFields[label] = wx. Text &rl (panel, wx. New d(),
", size=(100, -1), pos=textPos,
st yl e=wx. TE_READONLY)

def OnUpdate(sel f, nodel): y
sel f.textFields["First Nane"]. SetVal ue(nodel.first) T:I:::OOBBI:(:(
sel f.textFields["Last Nane"]. Set Val ue(nodel .| ast) nonei

def OnFred(sel f, event): o
sel f.nodel . set ("Fred", "Flintstone")

def OnBarney(self, event):
sel f. nodel . set (" Bar ney", " Rubbl e") O6paboTUmMKM HaxaTus
KHOMOK
def OnWI ma(self, event):
sel f.nodel .set ("WIm", "Flintstone")

def OnBetty(self, event):
sel f.nodel . set ("Betty", "Rubble")

def Ond oseW ndow sel f, event):
sel f. Destroy()

if __name__ =="'"__min__":
app = wx. PySi npl eApp()
frame = Mdel Exanpl e(par ent=None, id=-1)
franme. Show()
app. Mai nLoop()

e DTa CTPOKa BBINOIHSAET OOHOBJIEHHE

OTU JBE CTPOKH CO3/IAI0T OOBEKT MOJCIH W PETUCTPUPYIOT B KA4YECTBE MOTPEOUTENS
Merosy OnUpdate(). Temepb 3TOT MeTon OyneT BBI3BIBATHCS BCAKHIA pa3, Korja
norpedyercst 0OHOBJICHUE.
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5.3

Merog OnUpdat e() camMOCTOSITEIBbHO YCTAHABIMBAET 3HAYEHUS TEKCTOBBIX MOJIEH,
WCIIONB3YS ISl 3TOr0 MOJIENb, KOTOPasl MOCTYINAET KaK 4acTh OOHOBJIeHHS. [IaHHBIN KOJI
MoT OBI UCITONIE30BAaTh BMECTO 3TOTO sel f. model (370 TOT e 00bekT). Mcmonp3oBanue
TaKOro aprymeHTa Merojia 0oJiee MpeAnOYTUTENILHO B TOM CIydae, IJIe OJJUH U TOT e
KOJI 00CTY»KMBAET MHOXKECTBO O0BHEKTOB.

OTu 00pabOTYMKK HAKATHS KHOMOK M3MEHSIIOT 3HAUYCHUE MHUIIMUPYIOIIET0 OOHOBIICHUE
00beKTa MOJICIH.

B »Tom HeOonbliOM mNpHMepe MEXaHHW3M OOHOBJIEHHS MOJETH MOXKET IMOKa3aThCs
Ype3MepHO M3OIIpPeHHbIM. Hampumep, 3mech He ObUIO OCHOBaHMH HE J1aBaTh
00paboTYrKaM KHOIOK HEMOCPEICTBEHHO YCTAHABJIMBATH 3HAYCHUS TEKCTOBBIX IOJICH.
OnHako MoKa3aHHBIA MEXaHW3M MOJENH CTaHOBUTCA HauOolee LEHHBIM, KOrjaa Kiacc
MOJIeTI UMeeT OoJiee CI0KHOE BHYTPEHHEE COCTOSIHUE U PEXHUM paboThl. Bbl Moxere,
HampuMep, He Jenas Kakux-1uOo u3MeHeHWH B [IpencraBneHuu, mepedTd OT
BHYTPEHHETO UCIOIL30BaHMs cioBapst Python k BHerHe# 6a3e qaHHBIX.

Ecnu Bl uMeere Ae10 ¢ CyIIECTBYIOIIMM KJIacCOM, KOTOPBI HE MOXKETE WIIM HE
XOTHTE M3MEHSThL, TOrA IMOYTH TEM 3KE€ CIIOCOOOM, Kak U ¢ Li neupTabl e B JTUCTHHIE
5.10, nns HajeneHWsl  CYNISCTBYIOIIETO Kjacca IOJHOMOUYMSMH MOXET ObITh
HCITOJIb30BaH Kiacc Abst r act Model .

Kpome Ttoro, WXPython comepuT Be OTHENBHBIX peaaM3alui MEXaHU3MOB
oOHoBIieHUs, aHanormyHblx MVC, koTopbie UMEHOT OOJbIIE BO3MOXHOCTEH, YeM
ONKMCAHHBIA HaMU MeXaHu3M. [IepBblil U3 HUX — MOAYJb WX. | i b. pubsub, npakTuuecku
AHAJIOTUYHBIN 10 CTPYKTYpe MPHUBEIEHHOMY paHee Kiaccy Abstract Model . DTo Kiacc
MOJIeNIM, Ha3BaHHBIA Publ i sher M MO3BOJSIOMINI O0BEKTaM pearupoBaTh TOJIBKO Ha
OIIPE/ECIIEHHBIE THIIBI COOOIICHHIA. Hpyras cucrema OOHOBJIEHUS,
wx. | i b. evt ngr. event Manager, IIOCTpO€HAa Ha OCHOBE pubsub UM HMeEET HECKOJIBLKO
JOTIONHUTENIBHBIX ~ BO3MOXKHOCTEH,  BKJIIodas  Oosiee  CIOKHBIH ~ OOBEKTHO-
OPUEHTHPOBAHHBIN JTU3aliH, JIETKOE CBSI3bIBAHKE U YAJICHHE COOBITHIHBIX CBS3CH.

Kak coenamb mecm-mo0ynb GUl-npoepamMmbi?

KittoueBoe 10CTOMHCTBO XOpOIIero peakTopunra u npoektHoi moaenu MVC cocrout
B TOM, YTO OHHU C ITOMOIIbIO TECTOBOT'O MOJYJISI FTapaHTUPYIOT MPOAYKTUBHOCTH Bameit
nporpaMMsbl. TecTOBBIN MOIYNb MPENCTaBIIsIET COO0I TECT OTIENbHON, crennpuIecKon
¢ynkunu Bameiit nporpammel. [TockonbKy npu pedakTopuHre U Npu UCHONB30BAHUH
npoektHol Mozenn MVC mpoucxonut pazouenue Bamieil mporpammbl Ha HeOONbIINE
¢parmenTsl, Bam Oyzmer mnpolie HamucaTh CICIUAIBHBIA TECTOBBIA MOIYJIb,
HaLIEJICHHBIM HA OTJIE€NbHBIE YacTH Bammei nporpaMMsl.

T'oToBBI# TeCTOBBIN MOAYIB MMO3BOJIET Bam mMpoBepuTh, YTO B mpoiecce paboThl ¢
KozoM BBl He BBenM KakuxX-1H00 OmMOOK, TOITOMY B COYETAaHUH C pepaKkTOPUHTOM OH
SIBIISIETCS] OCOOCHHO MOJIE3HBIM HHCTPYMEHTOM.

Hewns0exHb1il BOpoc Mpu TECTUPOBAHUH MOAYJIS COCTOUT B TOM, KaK TECTUPOBATh
Ul-kon. TecTupoBaHue MOJIEIH CPAaBHUTEIBLHO MPOCTO, TaK KaK B OOJBIINHCTBE CBOEM
(YHKIMOHATBHOCT, MOJIENM HE 3aBUCHT OT BBOJA MOJNb30BaTels. TecTpoBaHUE ke
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53.1

COOCTBEHHO (PYHKIIMOHAJILHOCTH WHTepdeiica MOKET BbI3BaTh TPYJHOCTH, IOCKOJIBKY
noBe/ieHne uHTepdeiica 3aBUCHT OT IIOBEIECHHUs MOJNb30BaTeNs, KOTOpPOEe TpyIHEe
noanaerca obo0meHuto. B a3Tom mojpaszene Mbl nokaxeMm Bam, kak ucrnonb3oBaTh B
wxPython wmoaynb  TecTupoBaHMS, W  OCOOCHHO  HCIIOJNIB30BAaHUE  BPYUYHYIO
CIr€HCPUPOBAHHBIX CO6I)ITHI>1 IUIA KOOpAWHALWU MMOBEACHUS ITPU TECTC MOYJIA.

Modynbs mecmuposaHusi

YrtoObl M30aBUTHCS OT MOBTOPHOM 3alKCH KOja JUIsS BBINOJIHEHHs Baimmx TecTo, mpu
HAlMCaHUM TIOJIb30BATEIbCKUX TECTOB IMOJE3HO HCIOJIb30BATh CYIIECTBYIOIIUIT
TecToBbIA MexaHu3M (nBukok). Haumnas ¢ Bepcum 2.1, Python mnocrasisercs c
MoayneMm unittest. Moayiab unittest peaau3yeT TECTOBBIM KapKac, HAa3BaHHBIN
PyUnit (Oasupyrommuiics na TKinter, wmHTepdeiic monp3oBaTeas IS unittest u
HEKOTOpbIe apyrue MOJIE3HbIC BeIIN JOCTYITHBI o azpecy:
http://pyunit.sourceforge.net/). Moaynb PyUnit COCTOHMT M3 OJMHOYHBIX TECTOB, TECT-
kouTeliHepoB (TestCase) u tect-komiuiekToB (TeStSuite). DTu Tpu rpynIbl OMUCHIBACT
tabnuua 5.5.

Ta6bnuua 5.5 Tpu ypoBHA abcTpakumm B Mogyrne unittest

YpoBeHb OnpepeneHue
OAVHOYHbIN TecT OTO oTAEenNbHbIM METOA, Bbi3biBaeMbI ABwkKoM PyUnit. Mo
(Test) cornawleHuto o6 umeHax, Msi MeToa Tecta HauMHaeTcs C test.

MeTop Tecta 0ObIYHO UCNONHSAET HeKOTOprI;I KoA, a 3aTemMm
BbIMNOJTHAET O4QHY Unn Gonee KOHTPOJIbHbIX ONPEKTUB (assert
statements), 4YTOObI NpoBEPUTb, NOJTyYeHbl N OXngaemble

pesynbTaThl.
TecT-KOHTENHEP Q70 Knacc, onpeaensieT oavH unu 6onee MHANBUAYanbHbIX TECTOB,
(TestCase) COBMECTHO MCNOSb3YLMX 06LLYI0 HACTPOVKY. [laHHbIA Knacc

onpepneneH B PyUnit ans ynpaBneHus rpynno nogo6HbIX TECTOB.
Knacc Test Case nmeeT cpeacTBa Ans BbINONHEHNS obLen
HACTPOWKW KaK [0, TaK U MOCMe Kaxaoro Tecta, rapaHtTupys paboTy
Kakgoro TecTta HesaBucuMo oT apyrux. Knacc Test Case Takke
onpenensieT HECKOMbKO CreumarnbHbIX KOHTPOMbHbIX AUPEKTUB, Kak
Hanpumep asser t Equal .

TecT-koMnnekT OT0 0auH nnn bonee TECTUPYHOLLMX METOAOB MU OO BLEKTOB
(TestSuite) TestCase, rpynnupoBaHHbIX BMECTE (B KOMMIEKT) C Lienbio Havana
OAHOBPEMEHHOrO BbINonHeHus. Koraa Bel hakTnyecku 3actasnsere
PyUnit 3anyctutb TecTbl, Bbl nepegaeTte aT0T KOMNNEKT Ha
BbINosrHeHve oobekTy Test Sui t e.

Omunounsbli Tect PyUnit Bo3Bpaiaer oJiMH U3 TpeX pe3ysbTaToB: yCIeX, Heyaada Wi
ommOKa. Ycmex yka3plBaeT, 4YTO TECTOBBI MeToJx OTpaboTal /0 KOHIA, BCE
KOHTPOJIbHBIC TUPEKTUBBI JIAJIU MOJIOKUTENbHBIH (fFUE) pe3ynbTaT, 1 HUKAKUX OMIMOOK
He ObUIO MHHIMHpOBaHO. KOHEYHO jke, ITO JKemaTenbHbI pe3ynabraT. Heymada u
ommrOKa yKa3bIBalOT HA pa3IMuHbIe MPoOJieMbl B Koae. Heynaunblii pe3ynbTaT o3Hayaer,
4TO OJIHA M3 Balmx KOHTPOJIBHBIX HUPEKTUB BepHyJa falSe(imoxks), yka3piBas, 4To KOJ
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BBITIOJTHSIETCS YCIEIHO, HO HE AenaeT Toro, uTo Bl oxunaere. OmuOo4YHbIH pe3ynbTart
03HAYaEeT, YTO TJEe-TO B BBINOJHAEMOM TECTE MHHUIIMMPOBAHO HCKIOYeHHe Python u
Bam kox u3-3a 3TOro He BBHINONHSETCS ycnemHo. [lepBas Heymada WM OmMOKa B
OJIMHOYHOM TECTE 3aKOHYMUT BBIIOJHEHUE 3TOr0 TECTa, JAXEe €CIHU KO COIEPKHUT
Jpyrue KOHTPOJbHBIC JWPEKTHBBI, a HCHOOJHUTENb (FUNNEr) TecTa mepelaer K
CIIEIYIOLIEMY TECTY.

5.3.2 [lNpumep modyns unittest

Jluctuar 5.13 nokaspiBaeT mMpUMep MOAYNSA unittest, B 3TOM clydae TECTHPYETCS
oOpa3zerr Mojenu u3 JucTunra 5.12.

i mport unittest

i mport nodel Exanpl e

i mport wx O6bsABRNEHne
TecT-KOHTelHepa

cl ass Test Exanpl e(unittest. Test Case):

def setUp(self): 4—? HacTpoiika kaxgoro Tecta
sel f.app = wx. PySi npl eApp()

sel f.frame = nodel Exanpl e. Model Exanpl e( par ent =None, i d=-1)

def tearDown(self): 4—6 3aBeplueHMe Kaxaoro Tecta
sel f.frane. Destroy()

def testMdel (self): 4—0 O6baABneHue Tecta
sel f. frane. OnBar ney( None)
sel f.assert Equal (" Barney", self.frame.nodel.first,
neg="First is wong")
sel f.assert Equal ("Rubbl e", self.frame. nodel .| ast)

KoHTponbHas
) . § OUPEeKTUBa,
def sui te( )_ 4—? (?os.qa;ue T(Ie;('r Kon/:nneKTa . KOTOPas MOXET
suite = unittest.m eSui te(Test Exanple, 'test') noTepnets
return suite Heypauy

if __name__ =="'__min__":

unittest. mai n(defaul t Test="suite") 4—@ 3anyck TecTa

JlaHHBIN TECT-KOHTEWHEDP SIBISIETCS MOJKIACCOM uni tt est .Test Case. McnonauTrens
TecTa CO3JaeT 3K3eMIULp Kiacca I KakKIOro U3 TECTOB, YTO JelaeT ux Ooiee
HE3aBUCUMBIMU JIPYT OT APYyTa.

e Meron set Up() BBI3BIBAETCS IEPE] KAXK/bIM 3aIlyCKa€MbIM Ha BBIIIOJIHEHHE TECTOM.
OTO rapaHTHpyeT, YTO 3allyCK Ka)KJOro TecTa HAYMHAETCS C OAHOI0 U TOro ke
cocrosHud Bamero mnpunoxeHus. B gaHHOM cilydae, MBI CO3Ja€M 3K3EMILISAP
¢peiima, KOTOPBIH MBI TECTHPYEM.
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Mertop t ear Down() BBI3BIBA€TCS MOCIIE BHITTOJIHEHHS KaX0T0 TECTa. DTO MO3BOMISIET
Bam mpoBecTu J100yH0 HEOOXOJMMYKO OYHCTKY, TapaHTHPYIOIILYI0, YTO OT TECTa K
TECTy COCTOSHHE CHCTEMbI OCTAHETCS COrJIacOBaHHbIM. (OOBIYHO 3TO BKIIOYACT
cOpoc r100aIbHBIX TAHHBIX, 3aKPBITHE COCAMHEHMI ¢ 0a301 JaHHBIX U T.II. B Haiem
ciydae, MBI BbI3bIBaeM Juisi (peiima Destroy(), kKotopbiit 3actasiser WXWidgets
3aBEPUINTBCA M COXPAHSAET CHUCTEMY B IMOAXOIAIIEM MJId CHEAYIOUIEro TecTa
COCTOSIHUH.

WNms TecToBOro Merona OOBIMHO HauyuHAeTcs ¢ mpedukca test, XOTS 3TO U

onpenensiercs Ha Bame ycMoTpenue (CMOTpUTE CTPOKY e ). TecroBbie METOIBI HE
MPUHUMAIOT HUKAKHX apryMEeHTOB. JTOT METO] HauyMHAeTCs C MPSMOro BBI30Ba
o0pabotumka coObITHSI OnBar ney, YTOOBI IPOTECTUPOBATH €TI0 BBHITIOIHEHHE.

OTa cTpoKa UCIHONB3yeT MeToi assertEqual () Jas TECTUPOBAHHS TOrO, YTO
OOBEKT MOJICNIU M3MEHEH KOppeKTHO. Merox assertEqual () TpHHUMAaeT JBa
apryMeHTa M TecT TEpIUT Heylnady, €clid OHM He paBHbl. Bce KOHTpoOJbHBIE
aupexTuBbl  PyUnit mpuHMMaloT HeoOs3aTeNbHbIl apryMeHT nsg, KOTOpbIil
OTOOpa)KeHAeTCsl, €ClIM KOHTPOJbHAs JIMPEKTHBA TEPIHUT Heynauy (YCTaHOBKH I10
YMOJTYaHHUIO IS asser t Equal () TIOYTH BCEraa JOCTATOYHO TOJIE3HBI).

OTOT METOJ| CO3/1aeT TECTOBBIH KOMIUIEKT MOCPEACTBOM YIAOOHOTO MeXaHU3Ma -
Merona makeSuite(). DTOT METoA NMPHHHMAET B KadecTBE apryMEHTOB OOBEKT
kmacca Python wu crpoky mpedwukca, a BO3BpallaeT TECTOBBIH KOMILIEKT,
coJepXaliiii BCce TECTOBbIE METOABl B ATOM Kjacce, YbM HMEHa HAuMHAIOT C
yKkazaHHOro npedukca. MmeloTcs W Apyrrme MexaHH3Mbl, yYUTHIBAaIoOIIue Oolee
SIBHYIO YCTaHOBKY COJI€pKaHUsI TECTOBOI'0 KOMITJIEKTa, HO MPEICTaBIEHHOI0 METO/Aa
o0byHO Bam Oymer mocratouHo. Meroj suite() — 3TO CTaHIAPTHBIA  MIAOJIOH,
KOTOPBII MOXKET OBITh UCIIONIB30BaH BO BCeX BalllmxX TECTOBBIX MOAYIISX.

Orta CTpoKa 3alyCKaeT OPHEHTUPOBAaHHBIM HAa OOpPa0OTKY TEKCTa MCIIOIHUTEIb
PyUnit. ApryMmeHT sBisieTCS MMEHEM METO/a, KOTOPBIH BO3BpaIaeT TECTOBBIH
KOMIUJIEKT. 3aTeM OTOT KOMIUICKT 3allyCKaeTcs W pPe3yJIbTaThl BBIBOISATCA Ha
koHconb. Ecnu Bel xoTuTe HMCMONb30BaTh HMCIOMHHUTENL TecTa ¢ rpaduyeckum
uHTepdeiicom, Bam He0OX0IMMO U3MEHHTH STY CTPOKY U BBI3BaTh OCHOBHOHW METO[
3TOr'0 MOJIYJIS.

Pe3ynbraThl 3TOr0 BBINONHSAEMOrO0 B KOHCOJIBHOM OKHe Tecta PyUnit BeirisasT
CJISIYIOLIUM 00pa3oMm:

Ran 1 test in 0.190s
K

3TO - yCHeuH kI TecT. BepXHss cTpoKa ¢ TOUKOM yKa3bIBaeT, YTO YCIEIIHO O0TpaboTas
onuH Tect. Kaxaplii Tect oOpasyer Ha SKpaHE OAWH CHMBOJ, MPHYEM «.>» O3HAYaeT
ycnex, «F» ykas3pIBaeT Ha aBapuilHyl0 cCUTyaluio, a «E» ykaspiBaeT Ha OMIMOKY. 3aTeM
MPHUBOANTCS MPOCTOM JTUCTUHT KOJIMYECTBA TECTOB W MOIHOE Bpems BoimonHeHus, OK
yKa3bIBaET, YTO BBIMOIHEHBI BCE TECTHI.
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5.3.3

B cnyyae aBapuu mnm ommOku Bel Tonmyuyaere cTek BBI30BOB, MOKa3bIBAIOIIHMA, KaK
Python nomen o mpoGmemuoil Touku. Hampumep, eciii Mbl M3MEHHM IOCIIEIHION
IIPOBEPKY UMEHU Ha Fi f e, TO JOIKHBI ITOJIyYUTh CIEAYIOLUN PE3YIIbTAT:

FAI L: testMdel (__main__.TestExanple)

Traceback (nmost recent call last):
File "C \wxPyBook\ book\ 1\ Bl uepri nt\test Exanpl e. py", line 18, in
t est Model
sel f.assert Equal ("Fife", self.frane. nodel.l ast)
File "c:\python23\lib\unittest.py”, line 302, in
fail Unl essEqual
rai se self.failureException, \
AssertionError: 'Fife' != "'Rubble'

Ran 1 test in 0.070s

FAI LED (fail ures=1)

31ech mepBas CTpOKa TOBOPUT 00 aBapuM, BbIJACT WMs METO/a, B KOTOPOM OHa
MPOM30IIIIa, TpaccupoBka ormmbku (traceback) mokaspiBaeT, 4TO K aBapH¥l MpUBENa
KOHTpOJIbHAs TMpoBepka B cTpoke 18 u 1O, uemM oHa BbI3BaHAa. OOBIYHO, YTOOBI
OTpeIeTNTh, TAe (hakTHUecKas MPOM30IIa aBapusi, BaM HY)XHO MPOWTH Ha HECKOIBKO
YpOBHEH BHHU3 10 Tpacce CTeKa, TOCIEIHSAS OIHA-IBE CTPOKH, BEPOSTHO, OyIyT
OTHOCHTBCSI COOCTBEHHO K MOJYJIIO uni tt est .

TecmupoegaHue cobbIimuti nonb3oeamensi

KoneuHo, 5TOT TecT - He MOMHBIN TeCT cUCTeMbl. MBI MOTJIH OBl TaKKe IPOTECTHPOBATH,
9TO BCien 3a OOHOBJIEHWEM Mojenu, B (QpeiiMe ObUTH OOHOBJIECHBI 3HAYEHUSMH
ak3eMiusipbl TextField. Takoii TecT mo/mkeH ObITh JOCTATOYHO MPOCTHIM. Jpyroit Tect,
KOTOpheld BaM MOkeT MoHaIoO0HMThCS, MOKEH aBTOMATHYECKH CreHEepPUpOBaTh CaMo
COOBITHE HaXXaTUs KHOIKM, W MPOBEPUTH, YTO BBHI3BIBACTCS COOTBETCTBYIOMINH
00paboTumk. ITOT TecT HEMHOTO cioxHee. Jluctuar 5.14 nmoka3siBaer Takol mpumep:

def testEvent(self):
panel = self.franme. GetChildren()[0]
for each in panel.GetChildren():

i f each. GetLabel () == "WI| mfy":
w | ma = each
br eak

event = wx. ConmandEvent (wx. wxEVT_COMVAND _BUTTON_CLI CKED,
wilma. Getld())
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wi | ma. Get Event Handl er () . ProcessEvent (event)
sel f.assert Equal ("W ma", self.frame.nodel.first)
sel f.assert Equal ("Fl i ntstone", self.frame.nodel.| ast)

[TepBble HECKOJIBKO CTPOK AITOrO IMPHUMEpPa HAXOIAT COOTBETCTBYIOIIYIO KHOMKY (B
naHHOM ciydae, kHomky "“Wilmafy"). Tak kak Mbl HEe XpaHHM KHOIKH SIBHO Kak
9K3EMILISIPBI IEPEMEHHBIX, HaM TPOCTO HY)KHO MIPOMTH MO CIHUCKY JOYEPHUX DIIEMEHTOB
MaHeIH, TTOKa MbI He HaiiieM HykHyto KHomKy. ([Tpu xenanuu, Bl MokeTe 3T0 cienaTh
Takke ¢ momompio crmucka Python).  Crenmyromue aBe  CTPOKH — CO3ArOT
wx. ConmandEvent Js OTIIpaBKU u3 KHOIIKH. [Tapamerp
wx. WxEVT_COMVAND_BUTTON_CLI CKED mpencTaBiiieT co0OH HEOOXOIUMYI0 OOBEKTY
EVT_BUTTON I[ICIOYHMCICHHYIO KOHCTaHTy THna coObitusa. (Bbl Moxere HaiTH
LEJIOYMCIICHHBIE KOHCTAaHTBhI B HcxoaHoM (aitme WXPython wx.py). 3artem, MbI
ycranoBwin |D cobbitus Ha ID xHomku Wilmafy. B atoii Touke, naHHOE COObITHE
UMEET Bce HeOOXOMMBIE XapaKTEPUCTHKH (PaKTHUECKOrO COOBITHSI, KAKUM €ro Co3JacT
wxPython. Temepb Mbl BbI3bIBaeM ProcessEvent (), 4TOObI MOCIATh 3TO B CHCTEMY.
Ecmu »TOT KOA OTpaboTaer, Kak 3alulaHUPOBaHO, UM U (amuiaus Mmopend OyayT
n3meHensl Ha "Wilma" u "Flintstone".

C nomompl0 TeHepaluu coObiTUE Bbhl MOXETEe OT Havyaima W JI0 KOHIA
MPOTECTUPOBATh OTBETHYIO peakiinio Baieli cucremsl. TeopeTudecku, st TOro, YTOObI
MPOBEPHUTH, YTO B KaYECTBE OTBETHOM PEaKIMW CO3JAaeTCsl COOBITHE HaXXaTHs KHOIMKH,
Bb1 Morim Obl BBI3BaTh COOBITHSI HAXKATHA U OTITYCKAHUSI KHOIIKM MBIIIK BHYTpH Bameit
KHOTKH. Ha mpakTuke, co cTaHAapTHBIMU BHIDKETAMH 3TO paboTaTh He OyJeT, Tak Kak
UM TEepeAaroTcs HU3KOYpPOBHEBBIE COOBITHS WX. Events, He TepeBeleHHBIE Hazaj B
CTaHJIaPTHBIC CUCTEMHBIE COObITHS. TeM He MeHee, MOJOOHBINA MPOIECC MOXKET ObITh
MOJIE3HBIM TIPH TECTUPOBAHUH TOJIh30BATEILCKIX BUKETOB (Kak HArpuMep, JIEMEHT
yIpaBJeHHs C JBYMs KHONKamu H3 TiaBbl 3). Takoil crmoco0d TecTUpoBaHHs MOIyJeit
MOJTBEPAUT OTBETHYIO peakiuio Bamero npuioxeHwus.

5.4 Pe3rome

§ B cBSI3U ¢ HEYNOPAIOYEHHOCTHIO M TPYAHOCTAMHU B 00cmyxkuBanuu kox GUI nmeer
IJIOXYK  pelyTanuio. OTO MOXET OBITh TPEOJOJICHO HE3HAYUTEIbHBIMU
JOTIOTHUTENTBHBIMH  YCHITUSIME, KOTOpPBIE OIUIATATCA CIOJHA, KOrjga MpUAeT Iopa
BHOCHTH B Bam ko u3meHeHusl.

8 PeakTOpuHI  yiydIIaer — CyHIECTBYIOIMH  Koja. OCHOBHBIMH  3aj1a4aMu
pebakToprHra SIBISIFOTCS: YCTpaHCHUE MyOJIMpPOBaHMS, YCTPAHCHUE «MAarHYeCKUX»
JMTEPAJIOB ¥ CO3/IaHHME KOPOTKHUX, JIENAIOIIUX YTO-TO OAHO, MeTo0B. HenpepriBHOE
CTpPEMIICHHE 3TUM IIEJISIM CIIeNatoT Bammm KoJ0M Jierde st YTeHUs] ¥ TIOHUMaHHUSL.
Kpome Toro, xopommii pehaKkTOPUHT 3HAYUTEIBHO CHUYKAET BEPOSTHOCTD
TIOSIBJICHUSI  OTIPEJICTICHHBIX THUIOB OMMOOK (Hampumep, OIMKMOOK BBIPE3aHMUS-
BCTaBKH).
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8 Oruenenve Bammx JaHHBIX OT NPOEKTHOTO KOMA OOJErdaer paboTy ¢ 3THMH
JaHHBIMH W CaMUM TMpoekToM B 1eiaoM. CTaHAapTHBIM MEXaHH3MOM IS
yIpaBJIeHHs TaKuM pasleicHueM BbicTynaer MexanusMm MVC. B TepmuHax
wxPython, 7Ipedcmasnenue — 310 00BEKT Wx. W ndow, KOTOpBIN oTOOpaxaer Bamu
nauHele, Kowmponnep sBisercs o0ObEeKTOM wx. EvtHandl er, TpaHCIHPYIOIIUM
coObITHA, a Mooens TpeAcTaBiisieT COOCTBEHHO Bamm Kol, KOTOPBIH COIEPKHT
HEOOXOAUMYIO JJIsi 0TOOpaKeHUs UH(POPMAIIHIO.

8 Bo3MOxHO, camblii spkuii npumep cTpykTyphl MVC B OCHOBHBIX Kiaccax
WXPython - 3TO wx. grid. PyGri dTabl eBase, HCMOJB3YIOLIUHCA g
MOJICTIUPOBaHHUSA  JaHHBIX TpPU  OTOOpaXKEHHMH B  DIIEMEHTE  YIPaBJICHHS
wx. grid. @i d. JlanHble i TaONHIBI MOTYT WJIM IMOCTABJISITBCS M3 CAMOTO KJiacca,
WJIY KJIACC MOXKET CChUIATHCSI HA JPYTOM COAEpXKallMil COOTBETCTBYIOIIME JaHHbBIC
OOBEKT.

8 Bbl Moxkere co3math COOCTBEHHYI HAcTpoiiky MVC ¢ mpocThiM MeXaHH3MOM
YBEIOMJICHUSI TIPEICTaBIICHUS TPU OOHOBIICHUHU Mozenu. B WxPython cymectByrot
MOAYJIH, KOTOpoe oMoryT Bam 370 cienaTs.

8§ Moy/ibHOE TECTUPOBAHKE SABJIAETCS MOJE3HBIM CIIOCOOOM KOHTPOJIS TPABUIIBHOCTH
Bameit nmporpammbl. Momyne Python unittest - oaMH W3 cTaHIApPTHBIX MyTel
BBHIMIOJIHEHUST MOAYJIBHBIX TeCTOB. B HekoTopbix makerax TectupoBanue GUI
3aTpyaHeHo, Ho WXPython mpu nomorum nporpaMMHOro co3iaHust COOBITHH JienaeT
3TO CPAaBHUTENBHO JErko. OTO mo3BoisgeT Bam or Hawaga u 10 KOHIA
MPOTECTHPOBATH MOBeleHrne Bamero nmpunoxeHus npu 00padoTKe cOOBITHIA.

B cnenytoreii riaBe Mbl mokakeM Bam, kak OCTpOUTh HEOOMbIIIOE MPHIOKEHUE, U KaK
clenath JIpyrue BeId, KOTOpbIE CTaHyT OOMIMMH JUIsi MHOTHMX CO3/aBaeMbIx Bamu
npuioxkeHuit WxPython.
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