Lekcia 4



Davkoveé spracovanie pomocou
ArcPy Listing



Funkcia ListFeatureClasses

e vytvori zoznam tried objektov v pracovnom
prostredi (v adresari alebo v geodatabaze)

Python

»>»> foclist = arcpy.LlListFeatureClasses|()
>>> print fclist

> |

#
=l El
= -

e celkovo 12 listovacich funkcii

|, Listing data

=| ListDatasets
ListFeatureClasses
ListFields

ListFiles
ListIndexes
ListRasters
ListTables
Listwersions

ListWiorkspaces




Nastroj
CreateFeatureDataset_management

e vytvori novy Feature Dataset
e parametre: output dataset path, output name



Nastroj

CreateFeatureDataset_management

e vytvori novy Feature Dataset

e parametre: output dataset path, output name

»>»>» arcpy.CreateFeatureDataset management
(arcpy.env.workspace, "Clipped™)

e

=]

2013

Succee ded
at Mon Jul
15 14:50:31
2013
[Elap=sed
Time: 1.00
nnnnn d=)

A
[

-




Funkcia Clip_analysis

e parametre: input, clip features, output

\. LQ*@

INPUT CLIP FEATURE QUTPUT

e davkové orezanie — pomocou listovacich
funkcii Python-u (cyklus for)




Funkcia Clip_analysis

e parametre: input, clip features, output

\' LQ‘@

INPUT CLIP FEATURE QUTPUT

e davkové orezanie — pomocou listovacich
funkcii Python-u (cyklus for)

Python |

»>>>» for fc in foclist: Al A
it fo = "Study Area™: Ifgn Jud

- .. arcpy.Clip analysis(fc, "Study 15:03:24

Area","Clipped/%s clip™ % fc) ig;ging

e

Features=s

= |

Crarkinmg LI




Formatovanie retazcov v ArcPy

e v ArcPy sa pouziva zastupny znak pre premennu %s

e tento retazec v Python-e vold funkciu str(), ktora

(nasilu) konvertuje objekt na textovy retazec, ktory
sa da ,lahko vytlacit”

 podobne pre konverziu na (signed) integer sa
pouziva zastupny znak %i

»>»» var = "Som premenna’ [

»»> print "Tento refazec ma premenmi, ktord nasleduje:
[n] L4 )
Ta2" % var

P EI

]




ArcPy kurzory

Cvicenie 4



Funkcia Describe

e funkcia Describe() vracia vlastnosti urcitych druhov
dat ako su tabulky, triedy objektov, geodatabazy,
coverage, layer subory, relacné triedy, pracovné
prostredia (workspace) a sady udajov (dataset),
takisto ako geoprocesnych objektov ako su
FeaturelLayers a TableViews

e vlastnosti: typ udajov, typ geometrie (bod, linia,
polygdn), nazov pola OID, nazov pola shape, ... atd.

Python

»>>> type = arcpy.Describe ("Trailheads").shapeType [
>>> print type

s J

L e




Vypis nazvov atributov

arcpy.Describe().fields — vracia pole objektov fields
(stipce tabulky)

arcpy.ListFields() — detto

tieto objekty maju vlastnosti name, type, length,
precision, scale, aliasName, domain...atd.



Vypis hazvov atributov

Python

[
FEx Lry:
data = arcpv.Describel(kraje)
fields = []
i =20

while data.fields[i1].name:
fields.append(data.field=s[1].name)
i +=1
except:
arcpy.GetMeszages ()
rrint fields

[UW'FID', u'Shape', U'AREA', u'PERIMETER', u'KRAJ ',
u'KRAJ ID', u'NAZKRAJA', u'CISKRAJA']

> J

L e




Python |
= =
FEx Lry:
data = arcpv.Describel(kraje)
fields = []
i =0
while data.fields[i1].name:
fields.append(data.field=s[1].name)
i +=1
X
s =2 try: - =
data = arcpy.ListFields(kraje)
s fields = []
[1"] i =10
u'H. .. while data[i].name:
fields.append(datal[i] . name)
> i +=1

Vypis hazvov atributov

except:

arcpy.GetlMeszages ()
print fields

[W'FID', u'Shape', u'AREA', u'PERIMETER', u'KRAJ ',
u'KRAJ ID', u'NAZKRAJA', u'CISKRAJA']

e




Atributové dopyty

nastroje Select_analysis, TableSelect_analysis
parametre: input table / feature class
output table / feature class
where clause
where pravidlo musi byt uzavreté v’...’
nazov pola v shapefile ”...”, v personalnej gdb [...]



Atributové dopyty

* nastroje Select_analysis, TableSelect_analysis
e parametre: input table / feature class
output table / feature class
where clause
e where pravidlo musi byt uzavretév’...”’
* nazov pola v shapefile ”...”, v personalnej gdb [...]

z
>=> del ucur a| [start Time:
>>»» arcpy.TableSelect analysis(mesta, "mesta nad 32?52?1115 :I
1000™, ""pocet™ > 10007) 2013

Succeeded at

Thu Jul 18
T »| l09:56:11 ;|




ArcPy kurzory

pouzivaju sa na pristup k zaznamom tabulky:
prechadzaju cez jednotlivé zaznamy

ziskavaju hodnoty atributov z tabuliek, tried
objektov, rastrov

ziskavaju geometriu objektov
funkcie:
SearchCursor — read-only pristup

UpdateCursor — aktualizuje alebo vymazava hodnoty
atributov alebo geometriu (write pristup)

InsertCursor — pridava nové zaznamy do tabulky,
zapisuje hodnoty atributov a geometriu



Funkcie getValue, setValue

e pouzivaju sa na ziskanie alebo zapisanie
hodnoty atributov

e parametre: fieldname, object (setValue)



SearchCursor

e SearchCursor

»>»> kurzor = arcpy.SearchCursor ("Trailheads™) [
»>>»> for row 1n kurzor:
print row.getWValue (Mattr™)

R :I

L e

e parametre: dataset, {where clause}, {fielc




SearchCursor

e SearchCursor

s
>>>» ZCUr = arcpy.sSearchCursor (mesta, ""HAZOVT = Y TZvolen -l =
"\ L ) :l
»>»> for row 1n =cur:
2V = row.getValue ("pocet™)
x4V
44495 J
s
| , -
b
»>»> Zcur = arcpy.SearchCursor (mesta) Al =
»>»>» for row 1n =cur:
pocet = row.getValue ("pocet™)
it pocet > ZAV:
- print "rs - 1" % (row.getValue
("NAZOV™) ,pocet)
[
Banska Bvstrica - 50050Z
[ [-




SearchCursor

e SearchCursor

Python

= 2CUr
"\ T :l
>=> for

>>> ZV
44493
> |

= arcpy.SearchCursor (mesta, ""TNAZOV" = \'Zvolen

row 1 Scur:
2V = row.pocet

|
=l El
= -




UpdateCursor

 UpdateCursor

Python
> arcpy.RddEield_management[”Trailheads",”LDg","FLDAT"):J

<Result '"Trailheads'>
>>> kurzor = arcpy.UpdateCursor ("Trailheads™)

»>»>» for row in kurzor:
log = math.logirow.getValue (Tattr™))

row.setValue ("Log", log)
kurzor.updateRow (row)

£
=)
|
[ [~

E

EHCECTEEE

FID Shape attr | Log
3 0] Poirit 100 | 4 605
Poirit 150|5.010

—_

14 4 1 ¥ H E (0 out of Z Selected)




UpdateCursor

 UpdateCursor

Python

E

>>» arcpy.TableSelect analysis(mesta, "mesta nad
1000™, ""1ludia™ > 10007

was used. An invalid S0L statement was used. Failed to

execute [(TableSelect).

»>>» arcpy.AddField management (mesta, "pocet™, "LONG™ )
<Result 'E:\\Data\\python arcgis‘\\mesta sk kr.shp'>
e

Puntime error <class 'arcglsscripting.ExecuteError'>: ERROR
99995959: Error executing function. An invalid SQL statement

;I Succeeds ;I

d at Thu
Jul 15
09:37:01
2013
[Elap=sed
Timme:
0.0o0
seconds)

Python #
>»> ucur = arcpy.UpdateCursor (mesta) Al =
»>»> fTor row 1n ucur:

pocet = row.getValue ("ludia™)

row.setValue ("pocet™, pocet)

ucur. updateRow (row)
> J [-




Metddy kurzorov

vsetky kurzory maju metodu next, ktora ziskava
nasledujuci zaznam

metody kurzora Update:

updateRow — aktualizuje prislusny riadok
deleteRow — odstrani riadok z tabulky

metody kurzora Insert:

newRow — vytvori prazdny riadok (prvy krok)
insertRow — vlozi riadok do tabulky (druhy krok)



UpdateCursor

 vymazanie objektu (zaznamu z tabulky)

Python

»>»> kurzor = arcpy.UpdateCurzor ("Trailheads™)
»>»> Tor row in kurzor:
it row.getValue ("attr™) == 200 :
kurzor.deleteRow(row)

e

|
=] E|
] =l




Citanie geometrie

e geometrické pole (obycajne Shape) vracia
geometricky objekt, ktory sa da pouzit pri
geoprocessingu namiesto triedy objektov

Python

B

»>»> kurzor = arcpy.SearchCursor ("Trailheads™)
»>>»> for row 1n kurzor:
feature = row.getValue ("Shape™)
name = row.getValuei("attr™)
R arcpy.Buffer analysis(feature, "Buffer %s" %
name, 100 Feet™) N

=]

L L

08:25:31 2013 |

[Elapsed
Time: 1.00
nnnnn ds)

|




Praca s geometrickymi objektmi

e geometricky objekt ma vlastnosti: type, area, length,
centroid, extent, first point, last point...atd.

 geometricky objekt ma metodu getPart, ktora vracia
pole bodov objektu pre ¢ast geometrie alebo pole
obsahujuce polia, kazdé pre jednu cast



Praca s geometrickymi objektmi

e geometricky objekt ma vlastnosti: type, area, length,
centroid, extent, first point, last point...atd"

 geometricky objekt ma metodu getPart, ktora vracia
pole bodov objektu pre ¢ast geometrie alebo pole
obsahujuce polia, kazdé pre jednu cast

A
»>>»> arcpy.Select analysis(mesta, "mesta nad H0000", ""pocet™ > ¢J:;‘
20000 ) Su

cc
>>» arcpy.Deleteldentical management ("mesta nad z_J
S0000"™, "nazov'™) d

at

Th
el g ~||u -




Praca s geometrickymi objektmi

Python

>>>» scur = arcpy.SearchCursor ("mesta nad 50000")
>>>» mestaShapename = arcpy.Describe("mesta nad
20000™) . shapeFieldName

»>»>» meztathapename

>»> pole = []
>»>» for row 1n scur:
objekt = row.getValue (mestasShapename)

geom = objekt.getPart()
role.append({geomn)

>»> pole




InsertCursor

* |InsertCursor
e vklada hodnoty do atributovych poli

e vklada geometriu do geometrického pola

»>»> kurzor = arcpy.lInsertCurzor ("Trailheads™) Al
>>>» row = kurzor.newRowl()

»x»>» row.setValue ("attr™, "200™)

>>»> row.zsetValue ("Shape",arcpy. Polnt
(365378.167,5209087.2595))

>»>» kurzor.ilnsertRowl(row)

>3 -

L e

e funkcia Point sa pouziva na tvorbu bodovych
objektov (volitelné parametre X, Y, M, Z, ID)




Zapis hodnot do zoznamu

e vytvorenie prazdneho zoznamu:
zoznam = [}
zoznam = list()

e zapis hodn6t do pola:
zoznam.append()



Zapis hodnot do zoznamu

e vytvorenie prazdneho zoznamu:

zoznam = []

zoznam = list()

e zapis hodn6t do pola:

zoznam.append()

Python

B SCUE
>=> for

>=> pole

= arcpy.SearchCursor (mesta)
row 1mn =scur:
pocet = row.getValue ("pocet™)
nazov = row.getValue ("NAZOV™)
it pocet > AV:
role.append( [nazov,pocet] )

£
[ =)
|
= [~




Vytvorenie tabulky

* nastroj CreateTable_management
 parametre: output path, output name



Vytvorenie tabulky

e nastroj CreateTable_management
 parametre: output path, output name

Python |

»>>>» outtable = os.path.join [ Jul 18 =
(arcpy.env.workspace, "tabulka.dbf™) T

>>>» arcpy.CreateTable management (og.path.dirname Succes ded
(outtalble), os.path.basename (outtable]) ) st Thn

> | j igizpsed hd




Vytvorenie tabulky

e nastroj CreateTable_management

e parametre: output path, output name

Python

B

»>»> outtable = os.path.joln
(arcpy.env.workspace, "tabulka.dbf™)

>>>» arcpy.CreateTable management (og.path.dirname
(outtalble), os.path.basename (outtable]) )

> |

&l lmul 18«
10:46:36
2013
Succeeded
at Thu

Jul 15
10:46:36

Z013
EI (Elapsed x|

Python

»»» arcpy.AddField management (outtable, "NAZOV™, "TEXT™)

>>>» arcpy.hAddField management (outtable, "POCET™, " LONG™)

e

2]
;I F1 shu:uwil
help
for
current
CUursor
locatio

EII}: hd




Vyplnenie tabulky hodnotami

Python

»>»> lCcur = arcpy.lInsertCursor (outtalble)

»>>»> for arow 1n pole:
row = lcur.newRowl()
row.setValue ("NAZOV"Y ,,arow [0] )
row.zsetValue ("POCET", arow[1l])
icur.insertRowi(row)

> |

EHCECTEEE

L) Field1 HAZOW POCET
» ] 0 |Bansks Bystrica as0s52
1 0 [Martin G091Y
2 0 |Mitra a7vaeg
3 0 |Mitra a7vaeg
4 0 |Mitra a7vaeg
a 0 [Poprad 55303
51 M |Prtward S5305
4 A 1 ¥ H = | (0 out of 14 Selecked)

mesta_nad_1000 ltal:uulka I




Vymazanie identickych zaznamov

* nastroj Deleteldentical_management

e parametre: input table / feature class
field(s)
{x,y tolerance}, {z tolerance}



Vymazanie identickych zaznamov

e nastroj Deleteldentical _management

e parametre: input table / feature class
field(s)
{x,y tolerance}, {z tolerance}

A
2l f1s 4]
o 4 T T T T LEET
»>» arcpy.Deleteldentical management ("tabulka™, "NAZOV™) £33
<Result 'tabulka'> 2013
j (Elap
g = |
£
ERIERAEL-L RN
QI0 Field1 HAZ OV POCET ﬂ
» n 0 |Banzka Bystrica 3052
1 0 |Martin 0917
2 0 |Mitra g7ag6a
3 0 |Poprad 22303 ;I
14 4 1 » k E (0 out of 9 Selected)
tabulka




Vytvorenie docasnej vrstvy

 nastroj MakeFeatureLayer_management()
e parametre: input features

output layer

{where clause}

e vystupnd vrstva sa da pouzit ako vstup do vsetkych
nastrojov, ktoré akceptuju feature layer ako vstup

Python

E

>>» arcpy.MakeFeaturelLayer management ("mesta®, "MestalLayer™)

>>>» arcpy.MakeFeaturelLayer management
("hranice™, "Hranicelavyer", ""NAZKRAJA™ = )\ "'Trenc¢iansky kraj

'\\TTJ

e

=)

Jtart Time:
Mon Jul Z9
14:31:24
2013
Jucceeded
at Mon Jul
29 14:31:24
2013
[Elap=zed
Time: 0O.00
seconds)

FY

=




Atributové dopyty

* nastroj SelectLayerByAttribute_management()
e parametre: input layer / table view

{selection type}

{where clause}

* narozdiel od Select_analysis nevytvara novu vrstvu,
iba robi vyber (pridava k vyberu, maze z vyberu,
vybera z vyberu, robi obrateny vyber...)

A
»>»> arcpyv.sSelectlayerByvAttribute management -l illshiw il
. ] aor
("MestalLayer™, "NEW SELECTION", ""pocet™ > 10007 curient

CcCursor

location.
o | j FZ check ;I




Priestorové dopyty

e nastroj SelectLayerByLocation_management()
 parametre: input layer

{overlap type} INTERSECT, CONTAINS,
WITHIN...

{selecting features}
{search distance}
{selection type}

A

>>» arcpy.sSelectlLayerByLocation management -l 2213 4 Al
("MestalLayer™, "WITHIN", "HraniceLayer™,"", "SUBSET SELECTION™) Tim:p
o.ao

e | nnnnn d=) j

-]




Ulozenie vyberu do novej vrstvy

* nastroj CopyFeatures_management|()
e parametre: input features

output feature class
Python

>>> arcpy.CopyFeatures management
™" "

("MestalLayer","E: /Data/python arcgis/exercises/cv
la/mestaTN nad 1000.shp™]

s

|
2013 -]
[Elap=sed
Time:
o.oo

seconds)
-




Cistenie kodu

prikazy try, except, finally

pouZijeme ich vtedy, ak chceme zachytit vynimky
v programe (napr. vstupna trieda objektov nema
ziadne objekty)

najprv sa vykonaju prikazy za kldcovym slovom
try:

ak sa neobjavi vynimka, dokonci sa vykonanie
prikazy try

ak sa objavi vynimka, zvysok prikazov sa preskoci
a vynimka sa porovnava s vynimkami za klucovym
slovom except: (moze ich byt aj viac)



Cistenie kodu

* ak sa vynimka zhoduje, vykonaju sa prikazy za
except a pokracuje sa dalej za prikazom try

e ak sa vynimka nezhoduje (nezachytena vynimka),
pokracCuje sa vo vykonavani vonkajsieho prikazu
try alebo sa program zastavi

e za klucové slovo finally: m6zeme umiestnit
prikazy, ktoré chceme aby sa vykonali bez ohladu
na to, Ci sa vynimka objavi alebo nie (napr.
chceme vymazat kurzor, pretoze kurzory niekedy
maju vyhradny pristup k datam)




Cistenie kodu

e klucové slovo except: zachytava vynimky az
PO najvyssiu uroven (systémové)

e prikaz raise umoznuje tvorbu vlastnych
vynimiek (musia byt inStanciami alebo
podtriedami triedy Exception)

e ak sa zada prikaz raise bez argumentov, znovu
sa ziska vynimka, ktora je prave aktivna, a
vypise sa chyba (bez tohto by sa len vykonali
prikazy za except)



Cistenie kodu

Python

FEx Lry:

raizse NameError ('Hi there')
except MNamekrror:
print "Vynimka'

Vynimka
x> Lry:

raize NameError ('Hi there')
except:
ralse

Puntime error <tvype 'exceptions.NameError'>: Hi there
e

-l

-

L e




