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[Mporpammbl ¢ rTpaduyeckuMm  WHTEp(HEHCOM  TMOJB30BATENST  COOBITUHHO-
opueHTHpoBaHHbIe. COOBITUIHO-OPUEHTUPOBAHHOE OPUEHTUPOBAHO Ha cOObITHSA. TO ecTh Ta
WM WHas 4acTh IPOrPaMMHOIO KOJAa HAaYMHAET BBIMOJIHATHCS JHILIb TOIAA, KOTJa CIydaeTcs
TO WM HHOE coObITHEe. B cTarbe OBUIM W3JOXKEHBI H3Talbl CO3/JAaHUS TPOTPAMMBI C
rpadudeckuM uHTEpdeicom, a Takke pazpadoTaHa MporpaMmma ¢ UCIOJIb30BAHUEM BHIKETOB
10/ COOTBETCTBYIOLIYIO 3aJauy. B 3aBepiiennu, Ha mpumepe oOAHON 3a1a4M MOSICHIETCS, YTO
00BEKTHO-OPHEHTHPOBAHHBIN MOJIXO0/1 K IPOSKTUPOBAHUIO IIPOTPAMM YI0OHO MPUMEHSTH IS
3a7a4, TPEOYIOINX HATWYHSI HECKOJIBKUX WIM MHOTHX TTOJJOOHBIX TPYII OOBEKTOB.

TKINTER. PYTHON GUI PROGRAMMING

Babayeva Shakar Maarif
Summary

Nowadays, almost all applications that are created for the user have a GUI. There are
many GUI libraries for Python. The Python interpreter installation file usually already
includes the tkinter package as part of the standard library. This article is about creating
programs with a graphical interface using the tkinter library.

Programs with a graphical user interface are event-driven. Event-driven programming is
event-driven. That is, this or that part of the program code begins to be executed only when
this or that event occurs. The article outlined the steps for creating a program with a graphical
interface, and also developed a program using widgets for the corresponding task. In
conclusion, using the example of one task, it is explained that the object-oriented approach to
program design is convenient to apply to tasks that require the presence of several or many
such groups of objects.
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Xulasa:Muasir dovrda Python programlasdirma dili an genis istifada olunan yuksak
proqramlasdirma dillorindon biri hesab olunur. Veb sistemlorin yaradilmasi, stoliistii
oyunlar, robototexnika, elmi, riyazi hesablamalarla yanast geoniformatika sahasinda do
istifado olunur. Geoverilonlorlo isin normal sokildo toskili vo vizuallasdirilmar Jiciin
geoinformasiya sistemlori yaradilmisdir. Bu sistemlor 0zinda geoverilonlorin saxlanmast,
idara olunmasi, onlarin vizualllagdirilmas iigiin lazim olan miirakkab hesablama sistemlarini
Oziinda birlasdirir.
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Acar sOzlar: Python proqramlasdirma dili, geomokan totbiglori, geoinformatika,
geoverilon, xaritagokma

KawueBble cioBa: SI3pik  mporpammupoBanusi Python, reompocTpaHcTBEHHbIE
MPUIIOKEHHS, TeONH(OpPMATHKA, T€0JaHHbIE, KapTorpadupoBaHue

Keywords: Python programming language, geospatial applications, geoinformatics,
geodata, mapping

Xaritagokma veb saytlarmin, mokanyonlii elektron cihazlarin vo onlarm totbiglorinin
genis yayilmasi ilo geomokan program tominatmin inkisaf etdirilmosi tsullarmm stratlo
boylimasi geoinformatika adli informatikanm an 6namli sahalarindon birini yaratdi. Bu elm
sahasi geofizika, geokimya kimi Yer planetini 0yrodon elmlor arasinda xiisusi yer tutur,
elektron hesablama masinlary, elektron cihazlarin  komoyi ilo  yeralti, yeristi
geinformasiyalarm daimi toplanmasmi, axtarisini,  Ol¢lilmasini arasdirir.. Arasdirma
tsullarini, onlarm alqoritmini, program tominatin1 yaradir. Onu da qeyq edok Ki,
informatikanin bu sahasi 1980-ci illorin ortalarinda yaranmisdir vo onun inkisafi geofizika,
geokimya, geologiya, kibernetika, hesablama riyaziyyati, biologiya kimi elmlarin
geoniformatika texnologiyalar1 sahasindaki elmi kasflors asaslanir.

Geomokan termini iss yer lizorinds olan informasiyanin axtarisma aid edilir. Geomoakan
verilonlori (sadaco geoverilonlor) muoyyam migdarda molumatlar1 konkret cografi mokanla
alagalondirir. Masalan, qillonin cografi yerlosmasi, yolun cografi xaritasi, 6lkalorin sarhad
Xatlori va s.

Geomokan tatbiglorinin yaradilmasi termini bu tipinformasiyadan istifado etmok, idars
etmokva onlar1 vizualllagdiran kompiiter programlarinin yaradilmasi prosesidir.

Daxili geoverilonlor koordinatlar ardicilligi soklinds tasvir olunur. oksar hallarda en va
uzunlug doayslorlorisoklinds olur. Bundan olaveatributlar temperatur, torpagin novi,
hindirluk, va ya istinad noqtasi verilir.

Tok geomokan verilonlori bir ne¢co mina (bazon milyon) qgoadar verilonlori 6zinds
comlosdirir. Belo boylk verilonlordon istifado edilmasi geomokan verilonlor bazasini
yaradilmas1 zoruratini yaratdi. Geoverilonlor muxtslif formalarda tosvir olunur. Miuxtalif
tochizatgilar son illordo toskilat daxili 6zlorinin standartlarma uygun geocografi informasiya
sistemlorini yaratdilar.

Bu xiisusi formathi fayllar1 oxumagq tiglin python kitabxanasidan istifado etmok olur,
geoverilonlari verilonlor bazasina kogiirmok imkani alds olunur. Geotatbiglari geoverilonlorin
analizinds, geoverilonlorin vizuallasmasinda, geomokan mesaplarinin yaradilmasinda istifad
olunur. Mesap bir ne¢go monbodon gotiiriilmiis verilonlori vo funksionallig1 birlasdiran hibrid
totbiglordir. Moasoalon, tipik mesaplar konkret sohordon icaroys verilon evlorin tosviri
nimunalorindon vo Kartla icaronin 6donisinin cografi mdvqeyinin vizuallagdirilmasindan
ibaratdir.

Python geomokan totbiglorinin yaradilmasi ¢ox yiiksok Saviyyali proqramlasdirma
vasitolorine malik olan programlagsdirma dili hesab edilir, geomokan totbiglorinin
yaradilmasina imkan yaradir. Bu dil geomokan anlayislarindan agar kimi istifado edan alatlora
malikdir. Masalon, cografi mévqe, masafs, 0lgl vahidi, xarito, proyeksiya va s.

Bunlar1 reallagdirmaq igiin python asagida gostorilon kitabxana vo alotlordon istifado
imkani verir.

1. GDAL/OGR program paketi

2. GEOS, Proj dinamik kitabxanas1

3. Pythonun Shapely, Pyproj kitabxanasi

4. Verilonlor bazasinin idaroetma sistemi olan PostgreSQL vo PgAdmin Il idaroetmo
programi

5. PostgreSQL verilonlor bzasinin idarsetma sistemi tglin olam PostGis geomokan
geniglonmasi
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6. Python-da PostgreSQLpsycopg2

7. Mapnik dinamik kitabxanasi

8. Django veb platformasi

9. Django veb platformasi Ugiin geografik modul

10. JavaScript-do Openlayers kartografik kitabxana

Python mixtalif, genis spektrli programlagdirma mosalalorinin hallina imkan veran
muasir yiksok soviyyali proqramlagsma dilidir. Python miirokkob va cotin omoliyyatlarin
omoliyyat sistemi soviyyasindo olan masalalorin sadslosdirilmasinds, proqram kodlarmin
(script) avtomatlagdirilmasi dili kimi istifado edilir. Eyni zamanda Python veb sistemlarin,
stasionar totbiglorin, oyunlarin, elmi proqramlarin, hotta mixtalif amaliyyat sistemlorinin
yuksok soviyysli elementi kimi istifado olunur. Python prosedur  programlagmadan
obyektyonlii, funksional programlasmaya qadar biitiin proqram sablonlarini dostaklayir.

Python interaktiv rejimdo (emrlor sotrinds) program amrlorini yazib noaticoni almaq olur.
Pythonun digir bir istiinliiyli do program kodlarinin sado vo qisa olmasidir. Masalon, Java,
C++ programlasma dillorinda eyni bir program kodu Gc¢tin 20-30 sotir talob olunursa,
pythonda bu comi 10 satri ohato edir.Pythonda olan standart kitabxana proqramlagsmani daha
somarali sokildo hoyata kecirir. Qeyd edo bilorik ki, pythonun sandart modullar
http//pypi.python.org saytindan ¢ox asan yiiklomak va istifads etmak olar.

Buna misal olaraq Azarbaycan ve Glrcistan sarhadinin tayin edilmasi ve uzunlugunun
hesablanmasini miioyyan edoan program niimunasi asagida tosvir edilib.

import mapnik

MIN_LAT = +39

MAX_LAT = +40

MIN_LONG = +40

MAX_LONG = +52

MAP_WIDTH =700

MAP_HEIGHT =800

shapefile = ogr.Open("TM_WORLD_BORDERS-0.3.shp")
layer = shapefile.GetLayer(0)

for i in range(layer.GetFeatureCount()):

feature = layer.GetFeature(i)

if feature.GetField("1SO2") == "AZ":

geometry = feature.GetGeometryRef()

azerbaijan = shapely.wkt.loads(geometry.ExportToWkt())
elif feature.GetField("1SO2") == "GE™":

geometry = feature.GetGeometryRef()

georgia = shapely.wkt.loads(geometry.ExportToWkt())
commonBorder = azerbaijan.intersection(georgia)
polygonStyle = mapnik.Style()

rule = mapnik.Rule()

rule.filter = mapnik.Filter("[NAME] != 'Azerbaijan™)
symbol = mapnik.PolygonSymbolizer()

symbol.fill = mapnik.Color("white")
rule.symbols.append(symbol)
polygonStyle.rules.append(rule)

rule = mapnik.Rule()

rule.filter = mapnik.Filter("[NAME] = 'Azerbaijan™)
symbol = mapnik.PolygonSymbolizer()

symbol.fill = mapnik.Color(*"blue")
rule.symbols.append(symbol)
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polygonStyle.rules.append(rule)
rule = mapnik.Rule()
rule.filter = mapnik.Filter("[NAME] = 'Georgia™)
symbol = mapnik.PolygonSymbolizer()
symbol.fill = mapnik.Color("black"™)
rule.symbols.append(symbol)
polygonStyle.rules.append(rule)
rule = mapnik.Rule()
symbol = mapnik.LineSymbolizer()
symbol.stroke = ( mapnik.Color("#000000"))
symbol.stroke_width = 0.1
rule.symbols.append(symbol)
polygonStyle.rules.append(rule)
labelStyle = mapnik.Style()
result =0
for x in commonBorder.geoms:

result = result + geopy.distance.distance(x[0],x[1]).km
print("Azorbaycan vo Gilirctstan sorhod uzunlugu: ", result)
#426.79 km
datasource = mapnik.Shapefile(file="TM_WORLD_BORDERS-0.3.shp™)
polygonLayer = mapnik.Layer("Polygons™)
polygonLayer.datasource = datasource
polygonLayer.styles.append("PolygonStyle™)
labelLayer = mapnik.Layer("Labels")
labelLayer.datasource = datasource
labelLayer.styles.append("LabelStyle™)

map = mapnik.Map(MAP_WIDTH, MAP_HEIGHT,
"+proj=longlat +datum=WGS84")

map.background = mapnik.Color("#8080a0")
map.append_style("PolygonStyle™, polygonStyle)
map.append_style("LabelStyle", labelStyle)
map.layers.append(polygonLayer)
map.layers.append(labelLayer)

map.zoom_to_box(mapnik.Box2d(MIN_LONG, MIN_LAT,
MAX_LONG, MAX_LAT))
mapnik.render_to_file(map, "map_az_geo.png")
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OBPABOTKA I'EONPUJIOKEHUM HA SI3BIKE TIPOT'PAMMMPOBAHUS PYTHON

Ackeposa Tamunna Axmeo kuvizvl , Kanoaposa Caxuoa Hopazum Kozl
Pe3rome

B cratbe OblT paccMoTpeH mpoilecc 0OpaOOTKH T'eOJaHHBIX Ha SI3bIKE MPOrpPaMMHPOBaHUS
python. PaccMmorpensl 3¢ dheKTHBHBIE CPEIACTBA HCIONB30BAHHMS 3TOr0 si3blka B Kaprorpaduu.
Hcnons3oBasinch OMOMMOTEKH, CO3/IaHHBIC ISl OTOW IienH. B kadecTBe mpuMepa ITHUHUS TPAHUIIBI
Mexy Pecriyomukoii 'py3us u AsepOaitmkanckoi PecryOinkoit mokasaHa ¢ moMoIibsio rpaduyeckux
00BEKTOB Ha SI3bIKE MporpaMMupoBanus Python.

PROCESSING GEOAPPLICATIONS IN THE PYTHON PROGRAMMING LANGUAGE

Asgarova Tamilla Ahmed, Qanbarova Sahiba Ibrahim
Summary

In the article, the process of geodata processing in the python programming language was
considered. Effective means of using this language in mapping are considered. Libraries created for
this purpose were used. As an example, the border line between the Republic of Georgia and the
Republic of Azerbaijan is shown with the help of graphic objects in the Python programming
language.
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Xulasa:  Python-da matrislorlo  islomak  iigiin ~ biitin  lazimi  funksiyalar
programlasdirmaq olar. Programgilarin isini asanlagdirmaq iigiin  NumPy kitabxanasi
yaradilmisdir. O, miirakkab riyazi hesablamalari asanligla va sahvsiz yerina yetirmaya imkan
verir, program¢int har dafa eyni kodu yazmaqg macburiyyatindan xilas edir.

Cari maqalo Pyhon dilinin NumPy kitabxanasinda massiviorin yaradilmasi tisullart,
massivlarla Uzarinda amaliyytlarin aparilmasina hasr edilmisdir.

Acar sozlor: NumPy, coxolgiili massivlor, matrislor, matrislorin yaradilmasi,
matrislorls islomak tiglin funksiyalar.
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