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Welcome to tilezilla’s documentation!


Todo

Brief introduction
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Configuration


Tile Specification

A tile specification describes the positioning, grid layout, and coordinate
reference system that ingested imagery will be reprojected, diced, and aligned
to match with.

A tile specification is described by four attributes:


	crs (str): The coordinate reference system, given as a Proj4 string
or Well-Known-Text.

	ul (tuple): The upper left X and Y coordinates of the tile
specification

	res (tuple): The pixel resolution of data in the tile specification

	size (tuple): The number of pixels (columns and rows) in each tile.
The total area covered by a tile is a function of the pixel size and the
number of pixels per tile.



Tilezilla includes a few “well known specifications” that include:


	
	WELD_CONUS

	
	crs: “EPSG:5070”

	ul: [-2565600.0, 3314800.0]

	res: [30, 30]

	size: [5000, 5000]














Database

Tilezilla’s database backend is written using SQLAlchemy ORM to abstract as
much as possible away from the type of database used. Currently, only SQLite
has been tested but the structure should be in place to switch to something
more complex (e.g., PostgreSQL).


SQLite


Todo

Describe SQLite configuration








Storage

Tiled data are stored on disk either as a collection of GeoTIFF images or
NetCDF4 files.

Currently, only the GeoTIFF storage format is implemented.


GeoTIFF


Todo

Document the GeoTIFF storage format








Products


Todo

Write about existing products (ESPALandsat) and how one can write YAML
file to describe arbitrary products for ingest






Example

The following example configuration file describes the configuration needed
to ingest Landsat data processed to surface reflectance through the
ESPA system into a tiling scheme that has the same
parameters as the Web Enabled Landsat Data (WELD)
tiled data product.

The include_filter option in the products section
limits the ingest to only include surface reflectance, brightness temperature,
and CFmask bands. Any reprojection necessary for this ingest will be done using
nearest neighbor resampling.

# Metadata
version: 0.1.0

# Database
# See connection information at:
# http://docs.sqlalchemy.org/en/latest/core/engines.html#sqlalchemy.engine.url.URL
database:
    drivername: sqlite
    database: /home/ceholden/tiles/tilezilla.db
    # Not required, but used with postgresql, etc.
    # username:
    # password:
    # host:
    # port:
    debug: False

# Tile storage method
store:
    ## Required
    name: GeoTIFF  # could be NetCDF
    root: /home/ceholden/tiles
    tile_dirpattern: 'h{horizontal:04d}v{vertical:04d}'
    tile_imgpattern: '{product.timeseries_id}_{band.standard_name}.tif'
    ## Additional option -- specific (?) to GeoTIFF: creation options
    co:
        tiled: true
        blockxsize: 256
        blockysize: 256
        compress: deflate


# Tile specification
## For recognized systems
tilespec: WELD_CONUS
## Or manually
# tilespec:
#     # Coordinate reference system
#     crs: EPSG:5070
#     # Upper left x/y coordinate
#     ul: 15, 15
#     # Resolution (x/y) of each pixel
#     res: 30, 30
#     # Number of pixels (x/y) in each tile
#     size: 500, 500


# Products
products:
    ## Product handling options, specified by product type
    ESPALandsat:
        include_filter:
            regex: false
            # Attributes of each product band to include
            long_name:
                - '*surface reflectance*'
                - '*brightness temperature*'
                - '*cfmask_band*'
        resampling: nearest
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Command Line Interface (CLI)


Note

All of the usage examples assume the Tilezilla configuration file has been
specified by defining an
environment variable [https://en.wikipedia.org/wiki/Environment_variable],
TILEZILLA_CONFIG. For example, using the Bash shell:

export TILEZILLA_CONFIG=/path/to/configuration_file.yaml





Specifying using an environment variable takes the place of
`tilez -C <config_file> or tilez --config <config_file>.
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Ingest

The tilez ingest program slices dataset product images into tiles, writes
these tiled images to disk, and then indexes metadata about these data into a
database for future use.


Usage

> tilez ingest --help
Usage: tilez ingest [OPTIONS] [SOURCES]...

Options:
  -pe, --parallel-executor [serial|process]
                            Method of parallel execution
  -j, --njob INTEGER        Number of jobs for parallel execution
  --log_dir PATH            Log ingests to this directory (otherwise to
                            stdout)
  --overwrite                     Overwriting existing tiled data
  -h, --help                      Show this message and exit.






Note

All of the usage examples assume the Tilezilla configuration file has been
specified by defining an
environment variable [https://en.wikipedia.org/wiki/Environment_variable],
TILEZILLA_CONFIG. For example, using the Bash shell:

export TILEZILLA_CONFIG=/path/to/configuration_file.yaml





Specifying using an environment variable takes the place of
`tilez -C <config_file> or tilez --config <config_file>.






Examples


Todo

Demo of tilez ingest
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Database Queries

Datasets ingested through Tilezilla are indexed in a database
(see Database). The tilez db command and
subcommands allows the user to easily query this database without requiring
knowledge of SQL.


Examples


Note

All of the usage examples assume the Tilezilla configuration file has been
specified by defining an
environment variable [https://en.wikipedia.org/wiki/Environment_variable],
TILEZILLA_CONFIG. For example, using the Bash shell:

export TILEZILLA_CONFIG=/path/to/configuration_file.yaml





Specifying using an environment variable takes the place of
`tilez -C <config_file> or tilez --config <config_file>.




1. Find information about the products table

> tilez db info product
11:30:36:INFO:*   Information about: <class 'tilezilla.db.sqlite.tables.TableProduct'>
11:30:36:INFO:==> Number of entries: 6
11:30:36:INFO:==> Enumerating columns in table: <class 'tilezilla.db.sqlite.tables.TableProduct'>
11:30:36:INFO:-       COLUMN #   NAME                TYPE
11:30:36:INFO:-       Col 00     "created"           DATETIME
11:30:36:INFO:-       Col 01     "updated"           DATETIME
11:30:36:INFO:-       Col 02     "id"                INTEGER (PRIMARY KEY)
11:30:36:INFO:-       Col 03     "ref_tile_id"       INTEGER
11:30:36:INFO:-       Col 04     "timeseries_id"     VARCHAR
11:30:36:INFO:-       Col 05     "platform"          VARCHAR
11:30:36:INFO:-       Col 06     "instrument"        VARCHAR
11:30:36:INFO:-       Col 07     "acquired"          DATETIME
11:30:36:INFO:-       Col 08     "processed"         DATETIME
11:30:36:INFO:-       Col 09     "metadata_"         TEXT
11:30:36:INFO:-       Col 10     "metadata_files_"   TEXT
11:30:36:INFO:-       HYBRID 00  "n_bands"           ?








2. Find products that weren’t fully ingested

Sometimes a product ingest can fail. In order to help recover, we can query
the database to find all bands from products that were partially ingested. In
this example, we know that all products should contain 8 bands.

> tilez db search --filter "n_bands != 8" --group_by timeseries_id product
Searching table "product" where:
n_bands != 8
Results:
<ESPALandsat(timeseries_id=LT50130311995272AAA01, platform/instrument=LANDSAT_5/TM, acquired=1995-09-29T14:34:30.702088+00:00, n_bands=6)>
<ESPALandsat(timeseries_id=LT50120311995345XXX01, platform/instrument=LANDSAT_5/TM, acquired=1995-12-11T14:27:53.716000+00:00, n_bands=6)>
<ESPALandsat(timeseries_id=LT50120311996236XXX01, platform/instrument=LANDSAT_5/TM, acquired=1996-08-23T14:43:34.531031+00:00, n_bands=6)>
<ESPALandsat(timeseries_id=LT50120311999116XXX01, platform/instrument=LANDSAT_5/TM, acquired=1999-04-26T15:05:49.636038+00:00, n_bands=4)>
<ESPALandsat(timeseries_id=LT50120312011133EDC00, platform/instrument=LANDSAT_5/TM, acquired=2011-05-13T15:16:41.279038+00:00, n_bands=0)>
<ESPALandsat(timeseries_id=LE70130312012119EDC00, platform/instrument=LANDSAT_7/ETM, acquired=2012-04-28T15:27:40.959821+00:00, n_bands=6)>
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VRT Export

Tilezilla stores tiled data in a flexible and extendible manner so that
additional data, including additional bands for the same acquisition, may be
indexed and added. This storage arrangement, however, is not always ideal for
analysis in existing codebases.

The tilez spew program was written to convert the storage systems used in
Tilezilla (e.g., GeoTIFF) into something more familiar. Specifically,
tilez spew will create multi-band Virtual Raster dataset (VRT) for each
acquisition containing a collection of bands desired by the user. VRTs should
ease the use of time series of imagery ingested by Tilezilla because the VRTs
bundle multiple bands together.

$ tilez spew -h
Usage: tilez spew [OPTIONS] DESTINATION [PRODUCT_IDS]...

  Export tiled products to mutli-band VRTs for a given product ID

  Product IDs can be passed either as input arguments or through `stdin`
  using a pipe.

  By default the configuration file will be used to determine what bands are
  exported into the multi-band VRT format. If `--bands` is specified, the
  configuration file will be ignored and only bands specified by `--bands`
  will be exported.

Options:
  --bands TEXT  Override config file for bands to export into VRT (specify
                using band_attr:pattern)
  --regex       Allow patterns in `--bands` to be regular expressions
  -h, --help    Show this message and exit.






Example


Note

All of the usage examples assume the Tilezilla configuration file has been
specified by defining an
environment variable [https://en.wikipedia.org/wiki/Environment_variable],
TILEZILLA_CONFIG. For example, using the Bash shell:

export TILEZILLA_CONFIG=/path/to/configuration_file.yaml





Specifying using an environment variable takes the place of
`tilez -C <config_file> or tilez --config <config_file>.



To begin, the spew command needs to know what products in the database to
convert to the VRT format.

> tilez db id --filter "n_bands = 8" --filter "acquired > 2000-01-01" --filter "acquired < 2016-01-01" product
9





Note that we use the command tilez db id as a proxy for
tilez db info --quiet --select id and can include search filter options
using the --filter flag. For more information on searching the database for
ingested products, see Database Queries.

The fastest way of exporting the products found during a search into VRT format
is to use the Unix pipe:

> tilez db id --filter "n_bands = 8" --filter "acquired > 2000-01-01" --filter "acquired < 2016-01-01" product | tilez -v spew VRTs/
11:18:58:INFO:==> Beginning export to VRT for 9 products
11:18:58:INFO:-       Exporting product: LT50120312002300LGS01
11:18:58:INFO:-           Friendly band names: sr_band1, sr_band2, sr_band3, sr_band4, sr_band5, sr_band7, toa_band6, cfmask
...
11:18:58:INFO:-       Exporting product: LT50120312002300LGS01
11:18:58:INFO:-           Friendly band names: sr_band1, sr_band2, sr_band3, sr_band4, sr_band5, sr_band7, toa_band6, cfmask





Once complete, the command has created 9 VRTs that reference 72 product bands
(9 tiled products x 8 bands/product) and organized them into the same
hierarchical structure used to store the tiled data (e.g., by product, tile
reference, and product ID):

> tree VRTs/
> VRTs
└── ESPALandsat
    ├── h0029v0005
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0029v0006
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0029v0007
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0030v0005
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0030v0006
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0030v0007
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0031v0005
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    ├── h0031v0006
    │   └── LT50120312002300LGS01
    │       └── LT50120312002300LGS01.vrt
    └── h0031v0007
        └── LT50120312002300LGS01
            └── LT50120312002300LGS01.vrt





Each of these VRTs contains the 8 bands specified by the configuration file
include_filter option for the ESPALandsat product. As such, a
gdalinfo reveals the structure as:

> gdalinfo VRTs/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01.vrt
Driver: VRT/Virtual Raster
Files: VRTs/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01.vrt
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band1.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band2.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band3.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band4.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band5.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_sr_band7.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_toa_band6.tif
       /home/ceholden/tiles/ESPALandsat/h0029v0005/LT50120312002300LGS01/LT50120312002300LGS01_cfmask.tif
Size is 5000, 5000
Coordinate System is:
PROJCS["NAD83 / Conus Albers",
    GEOGCS["NAD83",
        DATUM["North_American_Datum_1983",
            SPHEROID["GRS 1980",6378137,298.257222101,
                AUTHORITY["EPSG","7019"]],
            TOWGS84[0,0,0,0,0,0,0],
            AUTHORITY["EPSG","6269"]],
        PRIMEM["Greenwich",0,
            AUTHORITY["EPSG","8901"]],
        UNIT["degree",0.0174532925199433,
            AUTHORITY["EPSG","9122"]],
        AUTHORITY["EPSG","4269"]],
    PROJECTION["Albers_Conic_Equal_Area"],
    PARAMETER["standard_parallel_1",29.5],
    PARAMETER["standard_parallel_2",45.5],
    PARAMETER["latitude_of_center",23],
    PARAMETER["longitude_of_center",-96],
    PARAMETER["false_easting",0],
    PARAMETER["false_northing",0],
    UNIT["metre",1,
        AUTHORITY["EPSG","9001"]],
    AXIS["X",EAST],
    AXIS["Y",NORTH],
    AUTHORITY["EPSG","5070"]]
Origin = (1784400.000000000000000,2564800.000000000000000)
Pixel Size = (30.000000000000000,-30.000000000000000)
Corner Coordinates:
Upper Left  ( 1784400.000, 2564800.000) ( 73d24'28.78"W, 44d 9'21.00"N)
Lower Left  ( 1784400.000, 2414800.000) ( 73d50'33.58"W, 42d50'56.42"N)
Upper Right ( 1934400.000, 2564800.000) ( 71d35'17.96"W, 43d49'35.62"N)
Lower Right ( 1934400.000, 2414800.000) ( 72d 3'18.28"W, 42d31'35.86"N)
Center      ( 1859400.000, 2489800.000) ( 72d43'24.65"W, 43d20'32.69"N)
Band 1 Block=128x128 Type=Int16, ColorInterp=Blue
  NoData Value=-9999
Band 2 Block=128x128 Type=Int16, ColorInterp=Green
  NoData Value=-9999
Band 3 Block=128x128 Type=Int16, ColorInterp=Red
  NoData Value=-9999
Band 4 Block=128x128 Type=Int16, ColorInterp=Undefined
  NoData Value=-9999
Band 5 Block=128x128 Type=Int16, ColorInterp=Undefined
  NoData Value=-9999
Band 6 Block=128x128 Type=Int16, ColorInterp=Undefined
  NoData Value=-9999
Band 7 Block=128x128 Type=Int16, ColorInterp=Undefined
  NoData Value=-9999
Band 8 Block=128x128 Type=Byte, ColorInterp=Undefined
  NoData Value=255





One could also manually specify the bands to include in the VRT images
manually using the –bands option:

> tilez -v spew --bands long_name="*surface reflectance*" SR_VRTS 1
11:20:20:INFO:==> Beginning export to VRT for 1 products
11:20:20:INFO:-       Exporting product: LT50120312002300LGS01
11:20:20:INFO:-           Friendly band names: sr_band1, sr_band2, sr_band3, sr_band4, sr_band5, sr_band7
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tilezilla.cli.options module



		
tilezilla.cli.options.arg_db_table(f)[source]


		






		
tilezilla.cli.options.callback_db_table(ctx, param, value)[source]


		Return database table class









		
tilezilla.cli.options.callback_dict(ctx, param, value)[source]


		Call back for dict style arguments (e.g., KEY=VALUE)









		
tilezilla.cli.options.callback_from_stdin(ctx, param, value)[source]


		If value is empty, try to parse this arg from stdin









		
tilezilla.cli.options.fetch_config(ctx)[source]


		Fetch config_file from context









		
tilezilla.cli.options.opt_multiprocess_method(f)[source]
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tilezilla.core module


Classes, functions, etc. core to the module



		
class tilezilla.core.Band(path, bidx=1, standard_name='', long_name='', friendly_name='', units='', fill=<Mock name='mock.nan' id='140577710224608'>, valid_min=None, valid_max=None, scale_factor=1)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Basically just a rasterio dataset with extra metadata


Basically just benefit from composition by sitting on top of rasterio
over re-implementing any related methods.


Metadata will, when relevant, try to follow the variable names suggested
by the NetCDF Climate and Forecast (CF) Metadata Conventions.






		Parameters:		
		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – the path of the raster image to use


		bidx (int [https://docs.python.org/3/library/functions.html#int]) – 1-indexed band from within the dataset to use


		standard_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – a standard name that references a description
of the variable


		long_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – a descriptive, but not standardized, description of
the variable


		friendly_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – a cross-sensor friendly name to refer to (e.g.,
‘blue’ instead of band1)


		units (str [https://docs.python.org/3/library/stdtypes.html#str]) – unit of variable


		fill (int or float) – fill value for NoData or NaN


		valid_min (int or float) – smallest valid value of band data


		valid_max (int or float) – largest valid value of band data


		scale_factor (int or float) – if present, data will be scaled by this
number














		
band


		rasterio.Band: The band from self.src opened with rasterio









		
src


		rasterio._io.RasterReader: the Band dataset opened with rasterio















		
class tilezilla.core.BoundingBox(left, bottom, right, top)


		Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


easy access container for a bounding box



		
__getnewargs__()


		Return self as a plain tuple.  Used by copy and pickle.









		
__getstate__()


		Exclude the OrderedDict from pickling









		
static __new__(_cls, left, bottom, right, top)


		Create new instance of BoundingBox(left, bottom, right, top)









		
__repr__()


		Return a nicely formatted representation string









		
bottom


		Alias for field number 1









		
left


		Alias for field number 0









		
right


		Alias for field number 2









		
top


		Alias for field number 3
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Utilities



		
tilezilla.geoutils.bounds_to_polygon(bounds)[source]


		Returns Shapely polygon of bounds






		Parameters:		bounds (iterable) – bounds (left bottom right top)



		Returns:		polygon of bounds



		Return type:		shapely.geometry.Polygon














		
tilezilla.geoutils.intersects_bounds(a_bounds, b_bounds)[source]


		Return True/False if a intersects b






		Parameters:		
		a_bounds (iterable) – bounds of a (left bottom right top)


		b_bounds (iterable) – bounds of b (left bottom right top)









		Returns:		True/False if a intersects b






		Return type:		bool [https://docs.python.org/3/library/functions.html#bool]

















		
tilezilla.geoutils.match_to_grid(match, grid, pix_size)[source]


		Return new postings for input that coalign with grid






		Parameters:		
		match (iterable) – X or Y coordinates of input extent to be repositioned


		grid_xy (iterable) – X or Y coordinates of grid extent to match


		pix_size (iterable) – X or Y pixel sizes of data to match









		Returns:		new X/Y coordinate of matched input






		Return type:		tuple [https://docs.python.org/3/library/stdtypes.html#tuple]

















		
tilezilla.geoutils.meta_to_bounds(transform, width, height, **kwargs)[source]


		Convert rasterio **dataset.meta to a BoundingBox






		Parameters:		
		transform (affine.Affine) – Affine transformation


		width (int [https://docs.python.org/3/library/functions.html#int]) – Number of columns


		height (int [https://docs.python.org/3/library/functions.html#int]) – Number of rows









		Returns:		The box bounding the extent of the raster






		Return type:		BoundingBox

















		
tilezilla.geoutils.reproject_as_needed(src, tilespec, resampling='nearest')[source]


		Return a rasterio dataset, reprojected if needed


Returns src dataset if reprojection unncessary. Otherwise returns an in
memory rasterio dataset. Reprojection will snap the bounding
coordinates of the source dataset to align with the tile specification.






		Parameters:		
		src (rasterio._io.RasterReader) – rasterio raster dataset


		tilespec (TileSpec) – tile specification


		resampling (str [https://docs.python.org/3/library/stdtypes.html#str]) – reprojection resampling method (default: nearest)









		Returns:		original or reprojected dataset






		Return type:		rasterio._io.RasterReader

















		
tilezilla.geoutils.reproject_bounds(bounds, src_crs, dst_crs)[source]


		Return bounds reprojected to dst_crs






		Parameters:		
		BoundingBox – Bounding box in src_crs


		src_crs (str or dict) – The coordinate reference system, interpretable
by rasterio


		dst_crs (str or dict) – The coordinate reference system, interpretable
by rasterio









		Returns:		Bounding box in dst_crs






		Return type:		BoundingBox

















		
tilezilla.geoutils.snap_transform(transform, posting)[source]


		Return a new Affine with coordinates coaligned to a post






		Parameters:		
		transform (affine.Affine) – affine transform to snap


		posting (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – x/y pair of coordinates to snap the transform to









		Returns:		newly snapped Affine transform






		Return type:		affine.Affine
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Module for dealing with Landsat sensors



		
class tilezilla.sensors.landsat.ESPAMetadata(path, data)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


ESPA Metadata parsing






		Parameters:		
		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – Path to metadata file


		data (BeautifulSoup) – A BeautifulSoup of the XML metadata














		
classmethod from_file(path)[source]


		






		
acquired


		Arrow: date and time of acquisition


The time of this acquisition is taken as the scene center time.









		
bands


		






		
bounds


		






		
instrument


		str: instrument taking acquisition measurement









		
platform


		str: platform holding instrument for this acquisition









		
processed


		Arrow: date and time of processing









		
scene_id


		Landsat scene ID (e.g., LT50120312002300LGS01)









		
solar_azimuth


		float: solar azimuth angle during acqusition









		
solar_zenith


		float: solar zenith angle during acquisition















		
class tilezilla.sensors.landsat.MTL(path, data)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Landsat “MTL” metadata file






		Parameters:		
		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – Path to the metadata file


		data (OrderedDict) – metadata contained within the MTL file














		
classmethod from_file(path)[source]


		



		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to the MTL file



		Returns:		Instance of MTL



		Return type:		MTL














		
LPGS


		Level-1 Product Generation System version number









		
cloud_cover


		ACCA cloud cover score









		
path_row


		WRS-2 path and row









		
product_level


		Level-1 product level (L1G, L1T, etc.)









		
scene_id


		Landsat scene ID (e.g., LT50120312002300LGS01)









		
sensor


		Landsat sensor (e.g., LT4, LT5)















		
tilezilla.sensors.landsat.description_to_friendly_name(sensor, desc)[source]


		Return friendly name of band given description and sensor






		Parameters:		sensor (str [https://docs.python.org/3/library/stdtypes.html#str]) – Landsat sensor [LM, LT, LE, LC]



		Returns:		Return converted friendly name or original description if
could not convert



		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]














		
tilezilla.sensors.landsat.parse_MTL(filename)[source]


		Return an ordered dict from a Landsat “MTL” metadata file






		Parameters:		filename (str [https://docs.python.org/3/library/stdtypes.html#str]) – MTL filename



		Returns:		dict of MTL file



		Return type:		OrderedDict














		
tilezilla.sensors.landsat.HDF_PATH = 'HDF4_EOS:EOS_GRID:"{hdf_root}":Grid:{variable}'


		str: HDF path formatting









		
tilezilla.sensors.landsat.SENSOR_BAND_FRIENDLY_NAMES = {'LT4': {'green': 2, 'red': 3, 'swir1': 5, 'nir': 4, 'thermal': 6, 'swir2': 7, 'blue': 1}, 'LC8': {'green': 3, 'red': 4, 'swir1': 6, 'nir': 5, 'thermal': 10, 'swir2': 7, 'blue': 2}, 'LM1': {'green': 2, 'red': 3, 'blue': 1, 'nir': 4}, 'LT5': {'green': 2, 'red': 3, 'swir1': 5, 'nir': 4, 'thermal': 6, 'swir2': 7, 'blue': 1}, 'LE7': {'green': 2, 'red': 3, 'swir1': 5, 'nir': 4, 'thermal': 6, 'swir2': 7, 'blue': 1}, 'LM2': {'green': 2, 'red': 3, 'blue': 1, 'nir': 4}}


		dict[sensor=dict[friedly_name=band number]]
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""" Handler for Landsat data processed and distributed through ESPA
"""
from .._util import find_in_path
from ..sensors.landsat import MTL, ESPAMetadata
from .core import BaseProduct


[docs]class ESPALandsat(BaseProduct):
    """ ESPA processed "Level 2" Landsat data
    """
    xml_pattern = 'L*.xml'
    mtl_pattern = 'L*_MTL.txt'

    description = 'ESPALandsat'

    @classmethod
[docs]    def from_path(cls, path):
        """ Return an instance of ESPALandsat stored at a given `path`

        Args:
            path (str): the path to the root directory of the extracted data
                product
        Raises:
            IOError: raise if MTL or ESPA product metadata cannot be found
        """
        mtl_file = find_in_path(path, cls.mtl_pattern)
        # if not mtl_file:
        #     raise IOError('Cannot find MTL metadata file in {}'.format(path))
        if len(mtl_file) > 1:
            raise IOError('Found multiple files matching MTL file search '
                          'pattern ({}): {}'
                          .format(cls.mtl_pattern, mtl_file))

        xml_file = find_in_path(path, cls.xml_pattern)
        if not xml_file:
            raise IOError('Cannot find ESPA XML metadata file in {}'
                          .format(path))
        if len(xml_file) > 1:
            raise IOError('Found multiple files matching ESPA XML file search '
                          'pattern ({}): {}'.format(cls.xml_pattern, xml_file))

        md_files = dict(MTL=str(mtl_file[0]) if mtl_file else None,
                        ESPAMetadata=str(xml_file[0]))
        mtl = MTL.from_file(md_files['MTL']) if md_files['MTL'] else None
        xml = ESPAMetadata.from_file(md_files['ESPAMetadata'])

        return cls(
            timeseries_id=xml.scene_id,
            acquired=xml.acquired, processed=xml.processed,
            platform=xml.platform, instrument=xml.instrument,
            bounds=xml.bounds,
            bands=list(xml.bands), metadata=mtl.data if mtl else {},
            metadata_files=md_files
        )
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""" Products available to ingest by this package
"""
from collections import OrderedDict
import logging

from .espa import ESPALandsat
from ..errors import ProductNotFoundException

logger = logging.getLogger('tilezilla')

PRODUCTS = [
    (ESPALandsat.description, ESPALandsat)
]


[docs]class ProductRegistry(object):
    """ A registry of product types
    """
    def __init__(self, products):
        self.products = OrderedDict(products)
        self._order = [k for k in self.products.keys()]

[docs]    def sniff_product_type(self, path):
        """ Return an initialized product located a given path

        Args:
            path (str): the path to the directory containing the product

        Returns:
            object: a product to work with

        Raises:
            ProductNotFoundException: Raise if product cannot be opened
        """
        found = False
        messages = []
        for name in self._order:
            try:
                _product = self.products[name].from_path(path)
            except Exception as e:
                msg = '{name} could not open {path}: {msg}'.format(
                    name=self.products[name].__name__, path=path, msg=str(e))
                messages.append(msg)
                logger.debug(msg)
            else:
                self._order.insert(0, name)
                found = True
                return _product
        if not found:
            raise ProductNotFoundException(
                'Could not read source as a product. Exceptions include: {}'
                .format('\n'.join(['"{}"'.format(m) for m in messages])))
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Export multiband imagery in VRT compatibility format


Notes



		Obviously works with GeoTIFF store format


		Seems to work with NetCDF format as long as the NetCDF dataset is
properly georeferenced (i.e., use clover to make sure it is!)






		
class tilezilla.stores.vrt.VRT(datasets, bidx)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Create a VRT from a band in one or more datasets


Only inteded right now to assist in visualizing (i.e., in QGIS) with
multiple Band`s from one `BaseProduct within one Tile.






		Parameters:		
		datasets (list[RasterReader]) – rasterio raster dataset


		bidx (list[int]) – Band indices of datasets to include














		
write(path)[source]


		Save VRT XML data to a filename






		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – Save VRT to this filename
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""" Errors generated by this module
"""


[docs]class ConfigException(Exception):
    pass



[docs]class FillValueException(Exception):
    """ All of a tile is "fill" values
    """
    pass



[docs]class ProductNotFoundException(Exception):
    pass



[docs]class UnknownProductException(Exception):
    pass



[docs]class ConsistencyError(Exception):
    pass
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GeoTIFF storage method



		
class tilezilla.stores.geotiff.GeoTIFFStore(path, tile, meta_options=None)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


GeoTIFF tile store


A work in progress...


The GeoTIFF tile storage method separates individual acquisitions into
separate sub-directories. For example:


./
    ./LT50130302009294GNC01/
    ./LT50130292009294GNC01/
    ./LT50120292009303GNC01/
        ./LT50120292009303GNC01_sr_band1.tif
        ./LT50120292009303GNC01_sr_band2.tif
        ...
        ./LT50120292009303GNC01_sr_cfmask.tif










		Parameters:		
		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The root directory where the tile should be stored. The
path specified should already separate among tiles, if desired.


		tile (Tile) – The dataset tile to store


		meta_options (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Additional creation options or metadata for
rasterio driver














		
retrieve_variable(**kwargs)[source]


		Retrieve a product stored within this tile









		
store_file(product, path)[source]


		Store a file with the product in an accessible way


An example use case for this method include storing metadata files
associated with a given product (e.g., “MTL” text files for Landsat).


Note that this method swallows shutil.SameFileError that may be
raised during the copy procedure. If the files are the same then
the copying has, in effect, worked correctly.






		Parameters:		
		product (BaseProduct) – A product to store


		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The path of the file to be stored









		Returns:		The path of the file once copied into this product’s store






		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]

















		
store_variable(product, band, img_pattern='{tile.timeseries_id}_{band.standard_name}.tif', overwrite=False)[source]


		Store product variable contained within this tile






		Parameters:		
		product (BaseProduct) – A product to store


		band (Band) – A Band containing an observed variable


		img_pattern (str [https://docs.python.org/3/library/stdtypes.html#str]) – A format string that is used for creating the
output filename for this variable using Attributes of the
product and band. GeoTIFF driver’s default is:
{product.timeseries_id}_{band.standard_name}.tif


		overwrite (bool [https://docs.python.org/3/library/functions.html#bool]) – Allow overwriting









		Returns:		The path to the stored variable






		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]

















		
meta_options = {'compress': 'deflate', 'tiled': True, 'blockxsize': 256, 'blockysize': 256, 'driver': 'GTiff'}


		dict: GeoTIFF creation options
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# -*- coding: utf-8 -*-
""" Utilities
"""
import logging
import os
from contextlib import contextmanager

import affine
from osgeo import osr
import rasterio
import shapely
import shapely.geometry
from rasterio import warp

from .core import BoundingBox

logger = logging.getLogger('tilezilla')
osr.UseExceptions()


[docs]def match_to_grid(match, grid, pix_size):
    """ Return new postings for input that coalign with grid

    Args:
        match (iterable): X or Y coordinates of input extent to be repositioned
        grid_xy (iterable): X or Y coordinates of grid extent to match
        pix_size (iterable): X or Y pixel sizes of data to match

    Returns:
        tuple: new X/Y coordinate of matched input

    """
    new_coords = []

    for _grid, _match, ps in zip(grid, match, pix_size):
        offset = int(round((_grid - _match) / ps))
        new_coords.append(_grid - offset * ps)

    return new_coords



[docs]def snap_transform(transform, posting):
    """ Return a new :class:`Affine` with coordinates coaligned to a post

    Args:
        transform (affine.Affine): affine transform to snap
        posting (tuple): x/y pair of coordinates to snap the transform to

    Returns:
        affine.Affine: newly snapped Affine transform
    """
    ulx, uly = transform.c, transform.f
    gridx, gridy = posting
    snapx = gridx + round((ulx - gridx) / transform.a) * transform.a
    snapy = gridy + round((uly - gridy) / transform.e) * transform.e

    return affine.Affine(transform.a, transform.b, snapx,
                         transform.d, transform.e, snapy)



[docs]def intersects_bounds(a_bounds, b_bounds):
    """ Return True/False if a intersects b

    Args:
        a_bounds (iterable): bounds of a (left bottom right top)
        b_bounds (iterable): bounds of b (left bottom right top)

    Returns:
        bool: True/False if a intersects b

    """
    a = bounds_to_polygon(a_bounds)
    b = bounds_to_polygon(b_bounds)

    return a.intersects(b)



[docs]def bounds_to_polygon(bounds):
    """ Returns Shapely polygon of bounds

    Args:
        bounds (iterable): bounds (left bottom right top)

    Returns:
        shapely.geometry.Polygon: polygon of bounds

    """
    return shapely.geometry.Polygon([
        (bounds[0], bounds[1]),
        (bounds[2], bounds[1]),
        (bounds[2], bounds[3]),
        (bounds[0], bounds[3])
    ])



[docs]def meta_to_bounds(transform, width, height, **kwargs):
    """ Convert ``rasterio`` \**dataset.meta to a BoundingBox

    Args:
        transform (affine.Affine): Affine transformation
        width (int): Number of columns
        height (int): Number of rows

    Returns:
        BoundingBox: The box bounding the extent of the raster
    """
    a, b, c, d, e, f, _, _, _ = transform
    return BoundingBox(c, f + e * height, c + a * width, f)



[docs]def reproject_bounds(bounds, src_crs, dst_crs):
    """ Return bounds reprojected to `dst_crs`

    Args:
        BoundingBox: Bounding box in `src_crs`
        src_crs (str or dict): The coordinate reference system, interpretable
            by rasterio
        dst_crs (str or dict): The coordinate reference system, interpretable
            by rasterio

    Returns:
        BoundingBox: Bounding box in `dst_crs`

    """
    if src_crs != dst_crs:
        return BoundingBox(*warp.transform_bounds(src_crs, dst_crs, *bounds))
    else:
        return bounds



@contextmanager
[docs]def reproject_as_needed(src, tilespec, resampling='nearest'):
    """ Return a ``rasterio`` dataset, reprojected if needed

    Returns src dataset if reprojection unncessary. Otherwise returns an in
    memory ``rasterio`` dataset. Reprojection will snap the bounding
    coordinates of the source dataset to align with the tile specification.

    Args:
        src (rasterio._io.RasterReader): rasterio raster dataset
        tilespec (TileSpec): tile specification
        resampling (str): reprojection resampling method (default: nearest)

    Returns:
        rasterio._io.RasterReader: original or reprojected dataset
    """
    if src.crs == tilespec.crs:
        yield src
    else:
        # Calculate new transform & size
        transform, width, height = warp.calculate_default_transform(
            src.crs, tilespec.crs,
            src.width, src.height,
            *src.bounds, resolution=tilespec.res)
        # Snap bounds
        transform = snap_transform(transform, tilespec.ul)

        dst_meta = src.meta.copy()
        dst_meta['driver'] = 'MEM'
        dst_meta['crs'] = tilespec.crs
        dst_meta['width'] = width
        dst_meta['height'] = height
        dst_meta['transform'] = transform

        with rasterio.open(os.path.basename(src.name), 'w', **dst_meta) as dst:
            warp.reproject(
                rasterio.band(src, 1),
                rasterio.band(dst, 1),
                resampling=getattr(warp.Resampling, resampling)
            )
            yield dst
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class tilezilla.cli.cliutils.Echoer(logger=None, prefix='')[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Stylistic wrapper around loggers for communicating with user


Communication methods:




		process: announce beginning of some process (logging.INFO)


		item: progress within a process for an item (logging.INFO)


		info: general information (logging.INFO)


		warnings: warnings, less severe than errors (logging.WARNING)


		error: errors (logging.ERROR)










		
error(msg, fg='red', **kwargs)[source]


		Print an error message









		
info(msg, fg='black', **kwargs)[source]


		Print an info message









		
item(msg, **kwargs)[source]


		Print a progress message for an  item









		
process(msg, **kwargs)[source]


		Print a message about a process









		
warning(msg, fg='red', **kwargs)[source]


		Print a warning message









		
STYLE = {'info': '*   ', 'process': '==> ', 'item': '-       ', 'error': 'X   ', 'warning': 'X   '}


		












		
tilezilla.cli.cliutils.config_to_resources(config)[source]


		Return tilezilla resources from a configuration dict






		Parameters:		config (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – tilezilla configuration



		Returns:		A
collection of resources for checking, indexing, and tiling data



		Return type:		tuple[TileSpec, str, Database, DatacubeResource, DatasetResource]
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""" GeoTIFF storage method
"""
import os
import shutil

import numpy as np
import rasterio

from .._util import mkdir_p
from ..errors import FillValueException
from ..geoutils import meta_to_bounds

IMG_PATTERN = '{tile.timeseries_id}_{band.standard_name}.tif'


[docs]class GeoTIFFStore(object):
    """ GeoTIFF tile store

    A work in progress...

    The GeoTIFF tile storage method separates individual acquisitions into
    separate sub-directories. For example:

    .. code-block:: bash

        ./
            ./LT50130302009294GNC01/
            ./LT50130292009294GNC01/
            ./LT50120292009303GNC01/
                ./LT50120292009303GNC01_sr_band1.tif
                ./LT50120292009303GNC01_sr_band2.tif
                ...
                ./LT50120292009303GNC01_sr_cfmask.tif

    Args:
        path (str): The root directory where the tile should be stored. The
            path specified should already separate among tiles, if desired.
        tile (Tile): The dataset tile to store
        meta_options (dict): Additional creation options or metadata for
            `rasterio` driver

    """

    #: dict: GeoTIFF creation options
    meta_options = {
        'driver': 'GTiff',
        'tiled': True,
        'blockxsize': 256,
        'blockysize': 256,
        'compress': 'deflate'
    }

    def __init__(self, path, tile, meta_options=None):
        self.path = path
        self.tile = tile
        self.meta_options.update(meta_options or {})

        self.meta_options.update({
            'transform': tile.transform,
            'width': tile.tilespec.size[0],
            'height': tile.tilespec.size[1]
        })

[docs]    def store_variable(self, product, band,
                       img_pattern=IMG_PATTERN,
                       overwrite=False):
        """ Store product variable contained within this tile

        Args:
            product (BaseProduct): A product to store
            band (Band): A :class:`Band` containing an observed variable
            img_pattern (str): A format string that is used for creating the
                output filename for this variable using Attributes of the
                `product` and `band`. GeoTIFF driver's default is:
                ``{product.timeseries_id}_{band.standard_name}.tif``
            overwrite (bool): Allow overwriting

        Returns:
            str: The path to the stored variable

        """
        # Ensure source data has observations (i.e., not an edge)
        dst_bounds = meta_to_bounds(**self.meta_options)
        src_window = band.src.window(*dst_bounds, boundless=True)

        src_data = band.src.read(1, window=src_window, boundless=True)
        if np.all(src_data == band.fill):
            raise FillValueException('Variable is 100% fill value')

        dst_path = self._band_filename(product, band, img_pattern)
        mkdir_p(os.path.dirname(dst_path))

        dst_meta = band.src.meta.copy()
        dst_meta.update(self.meta_options)
        with rasterio.open(dst_path, 'w', **dst_meta) as dst:
            dst.write_band(1, src_data)

        return dst_path


[docs]    def retrieve_variable(self, **kwargs):
        """ Retrieve a product stored within this tile
        """
        raise NotImplementedError('Reading is less important right now for '
                                  'this driver at the moment as data from'
                                  'it can be read directly from disk.')


[docs]    def store_file(self, product, path):
        """ Store a file with the product in an accessible way

        An example use case for this method include storing metadata files
        associated with a given product (e.g., "MTL" text files for Landsat).

        Note that this method swallows `shutil.SameFileError` that may be
        raised during the copy procedure. If the files are the same then
        the copying has, in effect, worked correctly.

        Args:
            product (BaseProduct): A product to store
            path (str): The path of the file to be stored

        Returns:
            str: The path of the file once copied into this product's store
        """
        dest = os.path.join(self._product_filename(product),
                            os.path.basename(path))
        try:
            shutil.copy(path, dest)
        except shutil.SameFileError:
            pass
        return dest


    def _product_filename(self, product):
        """ Return path to product
        """
        return os.path.join(self.path, product.timeseries_id)

    def _band_filename(self, product, band, img_pattern=IMG_PATTERN):
        """ Return path to a band in a product
        """
        name = img_pattern.format(product=product, band=band)
        return os.path.join(self._product_filename(product), name)
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""" Module for dealing with Landsat sensors
"""
from collections import OrderedDict
import logging
import re

import arrow
from bs4 import BeautifulSoup
import numpy as np
import pathlib
import six

from . import SENSOR_FRIENDLY_NAMES
from .._util import lazy_property
from ..core import Band, BoundingBox

logger = logging.getLogger('tilezilla')

#: str: HDF path formatting
HDF_PATH = 'HDF4_EOS:EOS_GRID:"{hdf_root}":Grid:{variable}'

#: dict[sensor=dict[friedly_name=band number]]
SENSOR_BAND_FRIENDLY_NAMES = {
    'LM1': SENSOR_FRIENDLY_NAMES['MSS'],
    'LM2': SENSOR_FRIENDLY_NAMES['MSS'],
    'LM2': SENSOR_FRIENDLY_NAMES['MSS'],
    'LT4': SENSOR_FRIENDLY_NAMES['TM'],
    'LT5': SENSOR_FRIENDLY_NAMES['TM'],
    'LE7': SENSOR_FRIENDLY_NAMES['ETM+'],
    'LC8': SENSOR_FRIENDLY_NAMES['OLI_TIRS']
}


# TODO: refactor to module level
[docs]def description_to_friendly_name(sensor, desc):
    """ Return friendly name of band given description and sensor

    Args:
        sensor (str): Landsat sensor [LM, LT, LE, LC]
    Returns:
        str: Return converted friendly name or original description if
            could not convert
    """
    if not sensor or sensor not in SENSOR_BAND_FRIENDLY_NAMES:
        logger.debug('Could not convert friendly name "{desc}": '
                     '"{sensor}" is unknown.'.format(desc=desc, sensor=sensor))
        return desc
    switch = SENSOR_BAND_FRIENDLY_NAMES[sensor]
    for k, v in six.iteritems(switch):
        if re.match('.*{}($|0.*| +\w.*)'.format(v), desc):
            return k
    return desc


[docs]def parse_MTL(filename):
    """ Return an ordered dict from a Landsat "MTL" metadata file

    Args:
        filename (str): MTL filename

    Returns:
        OrderedDict: dict of MTL file
    """
    data = OrderedDict()
    with open(filename, 'rt') as fid:
        for line in fid:
            split = line.split(' = ')
            if len(split) == 2:
                data[split[0].strip().strip('"')] = split[1].strip().strip('"')
    return data



[docs]class MTL(object):
    """ Landsat "MTL" metadata file

    Args:
        path (str): Path to the metadata file
        data (OrderedDict): metadata contained within the MTL file
    """
    def __init__(self, path, data):
        self.path = pathlib.Path(str(path)).resolve()
        self.data = data

    @lazy_property
    def scene_id(self):
        """ Landsat scene ID (e.g., LT50120312002300LGS01)
        """
        return self.data['LANDSAT_SCENE_ID']

    @lazy_property
    def LPGS(self):
        """ Level-1 Product Generation System version number
        """
        return self.data['PROCESSING_SOFTWARE_VERSION']

    @lazy_property
    def product_level(self):
        """ Level-1 product level (L1G, L1T, etc.)
        """
        return self.data['DATA_TYPE']

    @lazy_property
    def sensor(self):
        """ Landsat sensor (e.g., LT4, LT5)
        """
        return self.data['SPACECRAFT_ID']

    @lazy_property
    def path_row(self):
        """ WRS-2 path and row
        """
        path = self.data['WRS_PATH']
        row = self.data['WRS_ROW']
        return path, row

    @lazy_property
    def cloud_cover(self):
        """ ACCA cloud cover score
        """
        return float(self.data['CLOUD_COVER'])

    @classmethod
[docs]    def from_file(cls, path):
        """
        Args:
            path (str): path to the MTL file

        Returns:
            MTL: Instance of MTL
        """
        return cls(path, parse_MTL(path))




[docs]class ESPAMetadata(object):
    """ ESPA Metadata parsing

    Args:
        path (str): Path to metadata file
        data (BeautifulSoup): A BeautifulSoup of the XML metadata
    """
    def __init__(self, path, data):
        self.path = pathlib.Path(str(path)).resolve()
        self.data = data

    @classmethod
[docs]    def from_file(cls, path):
        return cls(path, BeautifulSoup(open(str(path)), 'lxml'))


    @property
    def scene_id(self):
        """ Landsat scene ID (e.g., LT50120312002300LGS01)
        """
        return self.data.find('lpgs_metadata_file').text.rstrip('_MTL.txt')

    @property
    def instrument(self):
        """ str: instrument taking acquisition measurement
        """
        return self.data.find('instrument').text

    @property
    def platform(self):
        """ str: platform holding instrument for this acquisition
        """
        return self.data.find('satellite').text

    @property
    def acquired(self):
        """ Arrow: date and time of acquisition

        The time of this acquisition is taken as the scene center time.
        """
        ad = self.data.find('acquisition_date').text
        ct = self.data.find('scene_center_time').text
        return arrow.get('{}T{}'.format(ad, ct))

    @property
    def processed(self):
        """ Arrow: date and time of processing
        """
        return arrow.get(self.data.find('production_date').text)

    @property
    def solar_azimuth(self):
        """ float: solar azimuth angle during acqusition
        """
        return float(self.data.find('solar_angles').attrs['azimuth'])

    @property
    def solar_zenith(self):
        """ float: solar zenith angle during acquisition
        """
        return float(self.data.find('solar_angles').attrs['zenith'])

    @property
    def bounds(self):
        _xml = self.data.find('bounding_coordinates')
        return BoundingBox(
            left=float(_xml.find('west').text),
            top=float(_xml.find('north').text),
            bottom=float(_xml.find('south').text),
            right=float(_xml.find('east').text)
        )

    @lazy_property
    def bands(self):
        bands = []
        for _xml in self.data.find_all('band'):
            bands.append(self._xml_to_band(_xml))
        return bands

    def _xml_to_band(self, xml):
        """ Parse a bit of XML to a Band
        """
        def str2dtype(s, dtype):
            if not s:
                return None
            if dtype.kind in ('u', 'i'):
                return int(s)
            else:
                return float(s)
        # Names
        standard_name = xml.get('name')
        short_name = xml.find('short_name').text
        long_name = xml.find('long_name').text
        friendly_name = (description_to_friendly_name(short_name[0:2],
                                                      standard_name)
                         or standard_name)

        # Units
        units = xml.find('data_units').text
        # Filename path
        path = xml.find('file_name').text
        if 'hdf' in path:
            # If HDF, have to reconstruct path using HDF4_EOS format
            root_hdf = path.split('_')[0] + '.hdf'
            path = HDF_PATH.format(
                hdf_root=self.path.parent.joinpath(root_hdf),
                variable=standard_name
            )
        else:
            path = str(self.path.parent.joinpath(path))

        # Numeric info
        data_type = np.dtype(xml.get('data_type').lower())

        fill = str2dtype(xml.get('fill_value'), data_type)
        valid_range = xml.find('valid_range')
        _min = str2dtype(valid_range.get('min'), data_type)
        _max = str2dtype(valid_range.get('max'), data_type)
        scale_factor = xml.get('scale_factor')
        if scale_factor:
            scale_factor = float(scale_factor)

        return Band(path, 1,
                    standard_name=standard_name, long_name=long_name,
                    friendly_name=friendly_name,
                    units=units, fill=fill,
                    valid_min=_min, valid_max=_max, scale_factor=scale_factor)
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""" Core baseclass for products in ``tilezilla``

Defines the class attributes and methods required for a product.
"""
import abc
import textwrap

import six



@six.add_metaclass(abc.ABCMeta)
[docs]class BaseProduct(object):
    """ Product interface for ``tilezilla``

    Attributes:
        description (str): Description of the collection this product belongs
            to (e.g., ESPALandsat, MODIS_C6)

    Args:
        timeseries_id (str): Unique acquisition ID
        acquired (Arrow): Acquisition date and time
        processed (Arrow): Product processing date and time
        platform (str): Satellite / aircraft platform (e.g., AQUA)
        instrument (str): Remotely sensed instrument (e.g., MODIS)
        bounds (BoundingBox): A rough estimate of the bounding box for this
            product acquisition. Bounds are used as an initial guess for the
            tiles that intersect this product, so it is more important that
            this box encloses the actual product bounds than it is to be very
            accurate
        bands (list[Band]): List of :class:`Band` for this dataset
        metadata (dict): Dictionary of metadata about this product
        metadata_files (list[str]): List of filenames containing ancillary
            metadata
    """

    def __init__(self, timeseries_id,
                 acquired, processed, platform, instrument, bounds,
                 bands=None, metadata=None, metadata_files=None):
        self.timeseries_id = timeseries_id
        self.acquired = acquired
        self.processed = processed
        self.platform = platform
        self.instrument = instrument
        self.bounds = bounds

        self.bands = bands or []
        self.metadata = metadata or {}
        self.metadata_files = metadata_files or {}

    def __repr__(self):
        s = """
        Product: {0.description}

        Scene ID: {0.timeseries_id}
        Acquisition date/time: {acquired}
        Processing date/time: {processed}
        Bounding Box:
            Top:        {bounds.top}
            Left:       {bounds.left}
            Bottom:     {bounds.bottom}
            Right:      {bounds.right}

        Bands: {nbands}
        {band_names}
        """.format(self,
                   acquired=self.acquired.datetime,
                   processed=self.processed.datetime,
                   bounds=self.bounds,
                   nbands=len(self.bands),
                   band_names='\n'.join(
                        [''] + [' ' * 12 + b.long_name for b in self.bands])
        )
        return textwrap.dedent(s)

    @classmethod
    @abc.abstractmethod
[docs]    def from_path(cls, path):
        """ Return an instance of this product stored at a given path
        """
        pass


    @abc.abstractproperty
    def description(self):
        """ str: Description of product
        """
        raise NotImplementedError

[docs]    def bands(self):
        """ list[:class:`Band`]: bands contained within dataset
        """
        raise NotImplementedError


[docs]    def timeseries_id(self):
        """ str: identifier for this acquisition
        """
        raise NotImplementedError


[docs]    def acquired(self):
        """ Arrow: date and time of acquisition
        """
        raise NotImplementedError


[docs]    def processed(self):
        """ Arrow: Date and time of processing
        """
        raise NotImplementedError


[docs]    def platform(self):
        """ str: the platform holding the sensor instrument of this acquisition
        """
        raise NotImplementedError


[docs]    def instrument(self):
        """ str: the instrument sensor of this acquisition
        """
        raise NotImplementedError


[docs]    def bounds(self):
        """ BoundingBox: The bounding box of this product in EPSG:4326
        """
        raise NotImplementedError


[docs]    def metadata(self):
        """ dict: Dictionary of metadata about this product
        """
        raise NotImplementedError


[docs]    def metadata_files(self):
        """ dict: name and paths to any metadata files for this observation
        """
        raise NotImplementedError
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tilezilla.sensors package



Submodules




		tilezilla.sensors.landsat module










Module contents


Sensor specific information or helper functions/classes
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""" Export multiband imagery in VRT compatibility format

NOTES:
    * Obviously works with GeoTIFF store format
    * Seems to work with NetCDF format as long as the NetCDF dataset is
      properly georeferenced (i.e., use clover to make sure it is!)
"""
from collections import defaultdict
import os
import xml.etree.ElementTree as ET
from xml.etree.ElementTree import ElementTree, Element, SubElement
from xml.dom import minidom

from rasterio import dtypes

COLOR_INTERP = defaultdict(str)
COLOR_INTERP[2] = 'Red'
COLOR_INTERP[1] = 'Green'
COLOR_INTERP[0] = 'Blue'


[docs]class VRT(object):
    """ Create a VRT from a band in one or more datasets

    Only inteded right now to assist in visualizing (i.e., in QGIS) with
    multiple `Band`s from one `BaseProduct` within one `Tile`.

    Args:
        datasets (list[RasterReader]): `rasterio` raster dataset
        bidx (list[int]): Band indices of `datasets` to include
    """
    def __init__(self, datasets, bidx):
        self._validate(datasets)
        # Create root
        self.root = Element('VRTDataset')
        self.root.set('rasterXSize', str(datasets[0].width))
        self.root.set('rasterYSize', str(datasets[0].height))
        # Add CRS & GeoTransform
        self.crs = self._add_crs(datasets[0])
        self.geotransform = self._add_geotransform(datasets[0])
        # Add bands
        self.bands = []
        for idx, (ds, _bidx) in enumerate(zip(datasets, bidx)):
            self.bands.append(self._add_band(idx, ds, _bidx))

[docs]    def write(self, path):
        """ Save VRT XML data to a filename

        Args:
            path (str): Save VRT to this filename
        """
        xmlstr = (minidom.parseString(ET.tostring(self.root))
                  .toprettyxml(indent='    '))
        with open(path, 'w') as fid:
            fid.write(xmlstr)


    def _add_crs(self, ds):
        crs = SubElement(self.root, 'SRS')
        crs.text = ds.crs.wkt

        return crs

    def _add_geotransform(self, ds):
        gt = SubElement(self.root, 'GeoTransform')
        gt.text = ', '.join(map(str, ds.transform.to_gdal()))

        return gt

    def _add_band(self, idx, ds, bidx):
        """ Add a band to VRT

        Args:
            idx (int): Index of band in VRT
            ds (RasterReader): `rasterio` dataset
            bidx (int): Band index of `ds`
        """
        band = SubElement(self.root, 'VRTRasterBand')
        band.set('dataType', dtypes._gdal_typename(ds.dtypes[bidx - 1]))
        band.set('band', str(idx + 1))
        # Color interpretation
        ci = SubElement(band, 'ColorInterp')
        ci.text = COLOR_INTERP[idx]
        # Add NoDataValue
        if ds.nodatavals:
            ndv = SubElement(band, 'NoDataValue')
            ndv.text = str(ds.nodatavals[bidx - 1])
        # Add SimpleSource
        source = SubElement(band, 'SimpleSource')
        source_path = SubElement(source, 'SourceFilename')
        source_path.text = os.path.abspath(ds.name)
        source_props = SubElement(source, 'SourceProperties')
        source_props.set('RasterXSize', str(ds.width))
        source_props.set('RasterYSize', str(ds.height))
        source_props.set('DataType', dtypes._gdal_typename(ds.dtypes[bidx - 1]))
        source_props.set('BlockXSize', str(ds.block_shapes[bidx - 1][1]))
        source_props.set('BlockYSize', str(ds.block_shapes[bidx - 1][0]))

        return source

    def _validate(self, datasets):
        # Check size
        width, height = datasets[0].width, datasets[0].height
        for _ds in datasets:
            if (width, height) != (_ds.width, _ds.height):
                raise ValueError('All datasets must be the same size')
        # Check projection
        crs = datasets[0].crs
        for _ds in datasets:
            if crs != _ds.crs:
                raise ValueError('All datasets must have same CRS')
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tilezilla.stores package



Submodules




		tilezilla.stores.geotiff module


		tilezilla.stores.vrt module










Module contents


Tools for storing data cube tiles



		
class tilezilla.stores.GeoTIFFStore(path, tile, meta_options=None)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


GeoTIFF tile store


A work in progress...


The GeoTIFF tile storage method separates individual acquisitions into
separate sub-directories. For example:


./
    ./LT50130302009294GNC01/
    ./LT50130292009294GNC01/
    ./LT50120292009303GNC01/
        ./LT50120292009303GNC01_sr_band1.tif
        ./LT50120292009303GNC01_sr_band2.tif
        ...
        ./LT50120292009303GNC01_sr_cfmask.tif










		Parameters:		
		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The root directory where the tile should be stored. The
path specified should already separate among tiles, if desired.


		tile (Tile) – The dataset tile to store


		meta_options (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Additional creation options or metadata for
rasterio driver














		
retrieve_variable(**kwargs)[source]


		Retrieve a product stored within this tile









		
store_file(product, path)[source]


		Store a file with the product in an accessible way


An example use case for this method include storing metadata files
associated with a given product (e.g., “MTL” text files for Landsat).


Note that this method swallows shutil.SameFileError that may be
raised during the copy procedure. If the files are the same then
the copying has, in effect, worked correctly.






		Parameters:		
		product (BaseProduct) – A product to store


		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The path of the file to be stored









		Returns:		The path of the file once copied into this product’s store






		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]

















		
store_variable(product, band, img_pattern='{tile.timeseries_id}_{band.standard_name}.tif', overwrite=False)[source]


		Store product variable contained within this tile






		Parameters:		
		product (BaseProduct) – A product to store


		band (Band) – A Band containing an observed variable


		img_pattern (str [https://docs.python.org/3/library/stdtypes.html#str]) – A format string that is used for creating the
output filename for this variable using Attributes of the
product and band. GeoTIFF driver’s default is:
{product.timeseries_id}_{band.standard_name}.tif


		overwrite (bool [https://docs.python.org/3/library/functions.html#bool]) – Allow overwriting









		Returns:		The path to the stored variable






		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]

















		
meta_options = {'compress': 'deflate', 'tiled': True, 'blockxsize': 256, 'blockysize': 256, 'driver': 'GTiff'}


		












		
class tilezilla.stores.VRT(datasets, bidx)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Create a VRT from a band in one or more datasets


Only inteded right now to assist in visualizing (i.e., in QGIS) with
multiple Band`s from one `BaseProduct within one Tile.






		Parameters:		
		datasets (list[RasterReader]) – rasterio raster dataset


		bidx (list[int]) – Band indices of datasets to include














		
write(path)[source]


		Save VRT XML data to a filename






		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – Save VRT to this filename
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  Source code for tilezilla.cli.cliutils

import logging

import click


[docs]def config_to_resources(config):
    """ Return `tilezilla` resources from a configuration dict

    Args:
        config (dict): `tilezilla` configuration

    Return:
        tuple[TileSpec, str, Database, DatacubeResource, DatasetResource]: A
            collection of resources for checking, indexing, and tiling data
    """
    from ..db import Database, DatacubeResource, DatasetResource
    spec = config['tilespec']
    store_name = config['store']['name']
    db = Database.from_config(config['database'])
    datacube = DatacubeResource(db, spec, store_name)
    dataset = DatasetResource(db, datacube)
    return spec, store_name, db, datacube, dataset



[docs]class Echoer(object):
    """ Stylistic wrapper around loggers for communicating with user

    Communication methods:

        1. process: announce beginning of some process (logging.INFO)
        2. item: progress within a process for an item (logging.INFO)
        3. info: general information (logging.INFO)
        4. warnings: warnings, less severe than errors (logging.WARNING)
        5. error: errors (logging.ERROR)

    """
    STYLE = {
        'process': '==>'.ljust(4),
        'item': '-'.ljust(8),
        'info': '*'.ljust(4),
        'warning': 'X'.ljust(4),
        'error': 'X'.ljust(4)
    }

    def __init__(self, logger=None, prefix=''):
        self.logger = logger or logging.getLogger(logger)
        self.prefix = prefix

[docs]    def process(self, msg, **kwargs):
        """ Print a message about a process
        """
        msg = click.style(msg, **kwargs)
        pre = click.style(self.prefix + self.STYLE['process'],
                          fg='blue', bold=True)

        self.logger.info(pre + msg)


[docs]    def item(self, msg, **kwargs):
        """ Print a progress message for an  item
        """
        msg = click.style(msg, **kwargs)
        pre = click.style(self.prefix + self.STYLE['item'], fg='green')

        self.logger.info(pre + msg)


[docs]    def info(self, msg, fg='black', **kwargs):
        """ Print an info message
        """
        msg = click.style(msg, **kwargs)
        pre = click.style(self.prefix + self.STYLE['info'], bold=True)

        self.logger.info(pre + msg)


[docs]    def warning(self, msg, fg='red', **kwargs):
        """ Print a warning message
        """
        msg = click.style(msg, fg='yellow', **kwargs)
        pre = click.style(self.prefix + self.STYLE['warning'],
                          fg='yellow', bold=True)

        self.logger.warning(pre + msg)


[docs]    def error(self, msg, fg='red', **kwargs):
        """ Print an error message
        """
        msg = click.style(msg, **kwargs)
        pre = click.style(self.prefix + self.STYLE['error'],
                          fg='red', bold=True)

        self.logger.error(pre + msg)
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  Source code for tilezilla.cli.ingest

# -*- coding: utf-8 -*-
""" CLI to process imagery products to tiles and index in database
"""
from collections import defaultdict
import concurrent.futures
import logging
import os

import click
import six

# TODO: hide many of these imports to improve CLI startup speed
from . import cliutils, options
from .. import multiprocess, products
from .._util import decompress_to, include_bands, mkdir_p
from ..errors import FillValueException
from ..geoutils import reproject_as_needed, reproject_bounds
from ..stores import destination_path, STORAGE_TYPES


[docs]def ingest_source(config, source, overwrite, log_name):
    """ Ingest (tile and index) a source

    Table entries for indexing are created and returned by this function so
    that database writes can be performed in parent process/context.
    """
    mlogger = multiprocess.get_logger_multiproc(name=os.path.basename(source),
                                                filename=log_name)
    echoer = cliutils.Echoer(logger=mlogger)

    spec, storage_name, database, cube, dataset = (
        cliutils.config_to_resources(config))

    echoer.info('Decompressing: {}'.format(os.path.basename(source)))
    with decompress_to(source) as tmpdir:
        # Find product and get dataset database resource
        product = products.registry.sniff_product_type(tmpdir)
        collection_name = product.description

        # Subset bands
        product_config = config.get('products', {}).get(collection_name, {})
        if not product_config:
            echoer.warning('No inclusion filter specified for product. '
                           'Ingesting all bands in product.')
            desired_bands = product.bands
        else:
            band_filter = product_config.copy().get('include_filter', {})
            band_filter_regex = band_filter.pop('regex', False)
            desired_bands = include_bands(product.bands, band_filter,
                                          regex=band_filter_regex)

        # Reprojection option
        resampling = product_config.get('resampling', 'nearest')

        # Retrieve bounding box in tilespec's CRS
        bbox = reproject_bounds(product.bounds, 'EPSG:4326', spec.crs)

        # Find tiles for product & IDs of these tiles in database
        tiles = list(spec.bounds_to_tiles(bbox))
        tiles_id = [
            cube.ensure_tile(
                collection_name, tile.horizontal, tile.vertical)
            for tile in tiles
        ]
        tiles_product = {
            tile_id: database.get_product_by_name(
                tile_id, product.timeseries_id)
            for tile_id in tiles_id
        }

        indexed_products, indexed_bands = {}, defaultdict(list)
        for band in desired_bands:
            echoer.info('Reprojecting band: {}'.format(band))
            with reproject_as_needed(band.src, spec, resampling) as src:
                band.src = src
                echoer.process('Tiling: {}'.format(band.long_name))
                for tile, tile_id in zip(tiles, tiles_id):
                    db_product = tiles_product[tile_id]
                    if db_product:
                        # If product is in DB, check if we have bands to add
                        _band_names = [b.standard_name for b
                                       in db_product.bands]
                        if band.standard_name in _band_names and not overwrite:
                            echoer.item('Already tiled -- skipping')
                            continue
                    else:
                        # Product not in DB -- need to create
                        db_product = database.create_product(product)
                        db_product.tile_id = tile_id
                        tiles_product[tile_id] = db_product

                    # Setup dataset store
                    path = destination_path(config, tile, product)
                    store_cls = STORAGE_TYPES[config['store']['name']]
                    store = store_cls(path, tile,
                                      meta_options=config['store']['co'])

                    # Save and record path
                    try:
                        dst_path = store.store_variable(
                            product, band,
                            img_pattern=config['store']['tile_imgpattern'],
                            overwrite=overwrite)
                    except FillValueException:
                        # TODO: skip tile but complain
                        continue
                    band.path = dst_path

                    # Copy over metadata files
                    for md_name, md_file in six.iteritems(
                            product.metadata_files):
                        if md_file:
                            dst_path = store.store_file(product, md_file)
                            product.metadata_files[md_name] = dst_path

                    # Update index with new product/band entry
                    if db_product.id:
                        db_band = (
                            database.get_band_by_name(db_product.id,
                                                      band.standard_name)
                            or database.create_band(band)
                        )
                    else:
                        db_product = database.create_product(product)
                        db_product.tile_id = tile_id
                        db_band = database.create_band(band)

                    indexed_products[tile_id] = db_product
                    indexed_bands[tile_id].append(db_band)

                    # TODO: delete file if index went bad
                    echoer.item('Tiled band for tile {}'.format(
                        tile.str_format(config['store']['tile_dirpattern'])
                    ))

    # Make sure to close database connection
    database.session.close()
    return indexed_products, indexed_bands



@click.command(short_help='Ingest known products into tile dataset format')
@options.opt_multiprocess_method
@options.opt_multiprocess_njob
@click.option('--log_dir', 'log_dir',
              type=click.Path(exists=False, dir_okay=True, writable=True,
                              resolve_path=True),
              help='Log ingests to this directory (otherwise to stdout)')
@click.option('--overwrite', is_flag=True,
              help='Overwriting existing tiled data')
@options.arg_sources
@click.pass_context
def ingest(ctx, sources, overwrite, log_dir, njob, executor):
    config = options.fetch_config(ctx)
    logger = logging.getLogger('tilez')
    echoer = cliutils.Echoer(logger)

    spec, storage_name, database, cube, dataset = (
        cliutils.config_to_resources(config))

    echoer.info('Ingesting {} products'.format(len(sources)))
    if log_dir:
        mkdir_p(log_dir)

    product_ids, band_ids = [], []
    futures = {
        executor.submit(ingest_source, config, src, overwrite,
                        log_dir and os.path.join(
                            log_dir, os.path.basename(src) + '.log')): src
        for src in sources
    }

    sources_indexed = 0
    for future in concurrent.futures.as_completed(futures):
        src = futures[future]
        try:
            indexed_products, indexed_bands = future.result()
            for k in indexed_products:
                prod = indexed_products[k]
                with database.scope() as txn:
                    txn.merge(prod) if prod.id else txn.add(prod)
                    txn.flush()
                    for b in indexed_bands[k]:
                        b.product_id = prod.id
                        txn.merge(b) if b.id else txn.add(b)
                product_ids.append(prod.id)
                band_ids.extend([b.id for b in indexed_bands[k]])
        except Exception as exc:
            echoer.warning('Ingest of {} produced exception: {}'
                           .format(src, exc))
        else:
            echoer.item('Ingested: {} (product IDs: {})'
                        .format(src, [p.id for p in indexed_products.values()])
            )
            sources_indexed += 1

    echoer.process('Indexed {nprod} products to {ntile} tiles of {nband} bands'
                   .format(nprod=sources_indexed,
                           ntile=len(set(product_ids)),
                           nband=len(band_ids)))
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  Source code for tilezilla.tilespec

""" Predefined tile specifications and utilities for working with tile systems
"""
import inspect
import itertools
import json
import pkgutil

import affine
import rasterio
from rasterio.crs import CRS
import shapely.geometry
import six

from . import geoutils
from .core import BoundingBox


[docs]class TileSpec(object):
    """ A tile specification or tile scheme

    Args:
        ul (tuple): upper left X/Y coordinates
        crs (dict): ``rasterio`` compatible coordinate system reference dict
        res (tuple): pixel X/Y resolution
        size (tuple): number of pixels in X/Y dimension of each tile
        desc (str): description of tile specification (default: None)
    """

    def __init__(self, ul, crs, res, size, desc=None):
        self.ul = ul
        if isinstance(crs, six.string_types):
            self.crs = CRS.from_string(crs)
        elif isinstance(crs, int):
            self.crs = CRS.from_epsg(crs)
        else:
            self.crs = crs

        if not self.crs.is_valid:
            raise ValueError('Could not parse coordinate reference system '
                             'string to a valid projection ({})'.format(crs))

        self.crs_str = self.crs.to_string()
        self.res = res
        self.size = size
        self.desc = desc or 'unnamed'
        self._tiles = {}

    def __repr__(self):
        return (
            "<{0.__class__.__name__}(desc={0.desc}, ul={0.ul}, crs={0.crs}, "
            "res={0.res}, size={0.size}) at {hex}>"
            .format(self, hex=hex(id(self)))
        )

[docs]    def __getitem__(self, index):
        """ Return a Tile for the grid row/column specified by index
        """
        if isinstance(index, tuple):
            if len(index) > 2:
                raise IndexError('TileSpec only has two dimensions (row/col)')
            if not isinstance(index[0], int) and isinstance(index[1], int):
                raise TypeError(
                    'Only support indexing int/int for now')
            return self._index_to_tile(index)
        else:
            raise IndexError('Unknown index type')


    def _index_to_bounds(self, index):
        """ Return Tile footprint bounds for given index

        Args:
            index (tuple): tile row/column index

        Returns:
            BoundingBox: the :attr:`BoundingBox` of a tile
        """
        return BoundingBox(
            left=self.ul[0] + index[1] * self.size[0] * self.res[0],
            right=self.ul[0] + (index[1] + 1) * self.size[0] * self.res[0],
            top=self.ul[1] - index[0] * self.size[1] * self.res[1],
            bottom=self.ul[1] - (index[0] + 1) * self.size[1] * self.res[1])

    def _index_to_tile(self, index):
        """ Return the Tile for given index

        Args:
            index (tuple): tile row/column index

        Returns:
            Tile: a Tile object
        """
        if index not in self._tiles:
            bounds = self._index_to_bounds(index)
            self._tiles[index] = Tile(bounds, self.crs, index, self)
        return self._tiles[index]

[docs]    def bounds_to_tiles(self, bounds):
        """ Yield Tile objects for this TileSpec that intersect a given bounds

        .. note::

            It is required that the input ``bounds`` be in the same
            coordinate reference system as ``crs``.

        Args:
            bounds (BoundingBox): input bounds

        Yields:
            Tile: the Tiles that intersect within a bounds
        """
        grid_ys, grid_xs = self._frame_bounds(bounds)
        return self._yield_tiles(grid_ys, grid_xs, bounds)


[docs]    def point_to_tile(self, point):
        """ Return a :class:`Tile` containing a given point (x, y)

        Args:
            point (tuple): X/Y coordinates in tile specification's CRS
        Returns:
            Tile: The intersecting :class`Tile`
        """
        px, py = self.size[0] * self.res[0], self.size[1] * self.res[1]
        _x = int((point[0] - self.ul[0]) // px)
        _y = int((self.ul[1] - point[1]) // py)

        return self._index_to_tile((_y, _x))


[docs]    def roi_to_tiles(self, roi):
        """ Yield tiles overlapping a Region of Interest `shapely` geometry

        Args:
            roi (shapely.geometry.Polygon): A geometry in the tile
                specifications' crs
        Yields:
            Tile: A :class`Tile` that intersects the ROI
        """
        bounds = BoundingBox(roi.bounds)
        grid_ys, grid_xs = self._frame_bounds(bounds)
        return self._yield_tiles(grid_ys, grid_xs, bounds)


    def _yield_tiles(self, grid_ys, grid_xs, bounds):
        for index in itertools.product(grid_ys, grid_xs):
            tile = self._index_to_tile(index)
            if geoutils.intersects_bounds(bounds, tile.bounds):
                yield tile

    def _frame_bounds(self, bounds):
        px, py = self.size[0] * self.res[0], self.size[1] * self.res[1]
        min_grid_x = int((bounds.left - self.ul[0]) // px)
        max_grid_x = int((bounds.right - self.ul[0]) // px)
        min_grid_y = int((self.ul[1] - bounds.top) // py)
        max_grid_y = int((self.ul[1] - bounds.bottom) // py)
        return (range(min_grid_y, max_grid_y + 1),
                range(min_grid_x, max_grid_x + 1))



[docs]class Tile(object):
    """ A tile

    Args:
        bounds (BoundingBox): the bounding box of the tile
        crs (str): the coordinate reference system of the tile
        index (tuple): the index of this tile in the larger tile specification
        tilespec (TileSpec): the tile specification

    """

    def __init__(self, bounds, crs, index, tilespec):
        self.bounds = bounds
        self.crs = crs
        self.index = index
        self.tilespec = tilespec

    @property
    def vertical(self):
        """ int: The horizontal index of this tile in its tile specification
        """
        return self.index[0]

    @property
    def horizontal(self):
        """ int: The horizontal index of this tile in its tile specification
        """
        return self.index[1]

    @property
    def transform(self):
        """ affine.Affine: The ``Affine`` transform for the tile
        """
        return affine.Affine(self.tilespec.res[0], 0, self.bounds.left,
                             0, -self.tilespec.res[1], self.bounds.top)

    @property
    def polygon(self):
        """ shapely.geometry.Polygon: This tile's geometry
        """
        return geoutils.bounds_to_polygon(self.bounds)

    @property
    def geojson(self):
        """ str: This tile's geometry and crs represented as GeoJSON
        """
        return {
            'type': 'Feature',
            'properties': {
                'horizontal': self.horizontal,
                'vertical': self.vertical
            },
            'geometry': shapely.geometry.mapping(self.polygon)
        }

[docs]    def str_format(self, s):
        """ Return a string .format'd with tile attributes

        Args:
            s (s): A string with format-compatible substitution fields

        Returns:
            str: A formatted string
        """
        attrs = {
            k: v for k, v in inspect.getmembers(self)
            if not callable(v) and not k.startswith('_')
        }
        return s.format(**attrs)




# Load tile specifications from package data
[docs]def retrieve_tilespecs():
    """ Retrieve default tile specifications packaged within ``tilezilla``

    Returns:
        dict: default tilespecs packaged within ``tilezilla`` as TileSpec
            objects
    """
    tilespecs = json.loads(pkgutil.get_data('tilezilla',
                                            'data/tile_specs.json').decode())
    for key in tilespecs:
        tilespecs[key]['crs'] = CRS.from_string(tilespecs[key]['crs'])
        tilespecs[key] = TileSpec(desc=key, **tilespecs[key])
    return tilespecs


#: dict: Built-in tile specifications available by default
TILESPECS = retrieve_tilespecs()
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  Source code for tilezilla.core

""" Classes, functions, etc. core to the module
"""
from collections import namedtuple

import numpy as np
import rasterio

from ._util import lazy_property


#: easy access container for a bounding box
BoundingBox = namedtuple('BoundingBox', ('left', 'bottom', 'right', 'top'))


[docs]class Band(object):
    """ Basically just a rasterio dataset with extra metadata

    Basically just benefit from composition by sitting on top of ``rasterio``
    over re-implementing any related methods.

    Metadata will, when relevant, try to follow the variable names suggested
    by the NetCDF Climate and Forecast (CF) Metadata Conventions.

    Args:
        path (str): the path of the raster image to use
        bidx (int): 1-indexed band from within the dataset to use
        standard_name (str): a standard name that references a description
            of the variable
        long_name (str): a descriptive, but not standardized, description of
            the variable
        friendly_name (str): a cross-sensor friendly name to refer to (e.g.,
            'blue' instead of band1)
        units (str): unit of variable
        fill (int or float): fill value for NoData or NaN
        valid_min (int or float): smallest valid value of band data
        valid_max (int or float): largest valid value of band data
        scale_factor (int or float): if present, data will be scaled by this
            number

    """
    def __init__(self, path, bidx=1,
                 standard_name='', long_name='', friendly_name='',
                 units='', fill=np.nan,
                 valid_min=None, valid_max=None, scale_factor=1):
        self.path = path
        self.bidx = bidx
        self.standard_name = standard_name
        self.long_name = long_name
        self.friendly_name = friendly_name
        self.units = units
        self.fill = fill
        self.valid_min = valid_min
        self.valid_max = valid_max
        self.scale_factor = scale_factor

    @lazy_property
    def src(self):
        """ rasterio._io.RasterReader: the Band dataset opened with rasterio
        """
        with rasterio.Env():  # TODO: insert Env options
            src = rasterio.open(self.path)

        return src

    @src.setter
    def src(self, _src):
        self._src = _src

    @property
    def band(self):
        """ rasterio.Band: The band from ``self.src`` opened with rasterio
        """
        return rasterio.band(self.src, self.bidx)






          

      

      

    


    
        © Copyright 2015-2017, Chris Holden.
      Created using Sphinx 1.3.5.
    

  

_modules/abc.html


    
      Navigation


      
        		
          index


        		
          modules |


        		tilezilla 0.1.0 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for abc

# Copyright 2007 Google, Inc. All Rights Reserved.
# Licensed to PSF under a Contributor Agreement.

"""Abstract Base Classes (ABCs) according to PEP 3119."""

from _weakrefset import WeakSet


def abstractmethod(funcobj):
    """A decorator indicating abstract methods.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract methods are overridden.
    The abstract methods can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractmethod
            def my_abstract_method(self, ...):
                ...
    """
    funcobj.__isabstractmethod__ = True
    return funcobj


class abstractclassmethod(classmethod):
    """
    A decorator indicating abstract classmethods.

    Similar to abstractmethod.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractclassmethod
            def my_abstract_classmethod(cls, ...):
                ...

    'abstractclassmethod' is deprecated. Use 'classmethod' with
    'abstractmethod' instead.
    """

    __isabstractmethod__ = True

    def __init__(self, callable):
        callable.__isabstractmethod__ = True
        super().__init__(callable)


class abstractstaticmethod(staticmethod):
    """
    A decorator indicating abstract staticmethods.

    Similar to abstractmethod.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractstaticmethod
            def my_abstract_staticmethod(...):
                ...

    'abstractstaticmethod' is deprecated. Use 'staticmethod' with
    'abstractmethod' instead.
    """

    __isabstractmethod__ = True

    def __init__(self, callable):
        callable.__isabstractmethod__ = True
        super().__init__(callable)


class abstractproperty(property):
    """
    A decorator indicating abstract properties.

    Requires that the metaclass is ABCMeta or derived from it.  A
    class that has a metaclass derived from ABCMeta cannot be
    instantiated unless all of its abstract properties are overridden.
    The abstract properties can be called using any of the normal
    'super' call mechanisms.

    Usage:

        class C(metaclass=ABCMeta):
            @abstractproperty
            def my_abstract_property(self):
                ...

    This defines a read-only property; you can also define a read-write
    abstract property using the 'long' form of property declaration:

        class C(metaclass=ABCMeta):
            def getx(self): ...
            def setx(self, value): ...
            x = abstractproperty(getx, setx)

    'abstractproperty' is deprecated. Use 'property' with 'abstractmethod'
    instead.
    """

    __isabstractmethod__ = True


class ABCMeta(type):

    """Metaclass for defining Abstract Base Classes (ABCs).

    Use this metaclass to create an ABC.  An ABC can be subclassed
    directly, and then acts as a mix-in class.  You can also register
    unrelated concrete classes (even built-in classes) and unrelated
    ABCs as 'virtual subclasses' -- these and their descendants will
    be considered subclasses of the registering ABC by the built-in
    issubclass() function, but the registering ABC won't show up in
    their MRO (Method Resolution Order) nor will method
    implementations defined by the registering ABC be callable (not
    even via super()).

    """

    # A global counter that is incremented each time a class is
    # registered as a virtual subclass of anything.  It forces the
    # negative cache to be cleared before its next use.
    # Note: this counter is private. Use `abc.get_cache_token()` for
    #       external code.
    _abc_invalidation_counter = 0

    def __new__(mcls, name, bases, namespace):
        cls = super().__new__(mcls, name, bases, namespace)
        # Compute set of abstract method names
        abstracts = {name
                     for name, value in namespace.items()
                     if getattr(value, "__isabstractmethod__", False)}
        for base in bases:
            for name in getattr(base, "__abstractmethods__", set()):
                value = getattr(cls, name, None)
                if getattr(value, "__isabstractmethod__", False):
                    abstracts.add(name)
        cls.__abstractmethods__ = frozenset(abstracts)
        # Set up inheritance registry
        cls._abc_registry = WeakSet()
        cls._abc_cache = WeakSet()
        cls._abc_negative_cache = WeakSet()
        cls._abc_negative_cache_version = ABCMeta._abc_invalidation_counter
        return cls

    def register(cls, subclass):
        """Register a virtual subclass of an ABC.

        Returns the subclass, to allow usage as a class decorator.
        """
        if not isinstance(subclass, type):
            raise TypeError("Can only register classes")
        if issubclass(subclass, cls):
            return subclass  # Already a subclass
        # Subtle: test for cycles *after* testing for "already a subclass";
        # this means we allow X.register(X) and interpret it as a no-op.
        if issubclass(cls, subclass):
            # This would create a cycle, which is bad for the algorithm below
            raise RuntimeError("Refusing to create an inheritance cycle")
        cls._abc_registry.add(subclass)
        ABCMeta._abc_invalidation_counter += 1  # Invalidate negative cache
        return subclass

    def _dump_registry(cls, file=None):
        """Debug helper to print the ABC registry."""
        print("Class: %s.%s" % (cls.__module__, cls.__name__), file=file)
        print("Inv.counter: %s" % ABCMeta._abc_invalidation_counter, file=file)
        for name in sorted(cls.__dict__.keys()):
            if name.startswith("_abc_"):
                value = getattr(cls, name)
                print("%s: %r" % (name, value), file=file)

    def __instancecheck__(cls, instance):
        """Override for isinstance(instance, cls)."""
        # Inline the cache checking
        subclass = instance.__class__
        if subclass in cls._abc_cache:
            return True
        subtype = type(instance)
        if subtype is subclass:
            if (cls._abc_negative_cache_version ==
                ABCMeta._abc_invalidation_counter and
                subclass in cls._abc_negative_cache):
                return False
            # Fall back to the subclass check.
            return cls.__subclasscheck__(subclass)
        return any(cls.__subclasscheck__(c) for c in {subclass, subtype})

    def __subclasscheck__(cls, subclass):
        """Override for issubclass(subclass, cls)."""
        # Check cache
        if subclass in cls._abc_cache:
            return True
        # Check negative cache; may have to invalidate
        if cls._abc_negative_cache_version < ABCMeta._abc_invalidation_counter:
            # Invalidate the negative cache
            cls._abc_negative_cache = WeakSet()
            cls._abc_negative_cache_version = ABCMeta._abc_invalidation_counter
        elif subclass in cls._abc_negative_cache:
            return False
        # Check the subclass hook
        ok = cls.__subclasshook__(subclass)
        if ok is not NotImplemented:
            assert isinstance(ok, bool)
            if ok:
                cls._abc_cache.add(subclass)
            else:
                cls._abc_negative_cache.add(subclass)
            return ok
        # Check if it's a direct subclass
        if cls in getattr(subclass, '__mro__', ()):
            cls._abc_cache.add(subclass)
            return True
        # Check if it's a subclass of a registered class (recursive)
        for rcls in cls._abc_registry:
            if issubclass(subclass, rcls):
                cls._abc_cache.add(subclass)
                return True
        # Check if it's a subclass of a subclass (recursive)
        for scls in cls.__subclasses__():
            if issubclass(subclass, scls):
                cls._abc_cache.add(subclass)
                return True
        # No dice; update negative cache
        cls._abc_negative_cache.add(subclass)
        return False


class ABC(metaclass=ABCMeta):
    """Helper class that provides a standard way to create an ABC using
    inheritance.
    """
    pass


def get_cache_token():
    """Returns the current ABC cache token.

    The token is an opaque object (supporting equality testing) identifying the
    current version of the ABC cache for virtual subclasses. The token changes
    with every call to ``register()`` on any ABC.
    """
    return ABCMeta._abc_invalidation_counter
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  Source code for tilezilla.config

""" User supplied configuration settings
"""
import logging
import os
import pkgutil

import jsonschema
import six
import yaml

from .errors import ConfigException

logger = logging.getLogger('tilezilla')


[docs]def parse_config(path):
    """ Parse a configuration file and return it as a dict

    Args:
        path (str): Location of YAML configuration file

    Returns:
        dict: Configuration options

    Raises:
        KeyError: Raise if configuration file is missing required sections or
            is otherwise malformed
    """
    with open(path) as f:
        cfg = yaml.safe_load(f)

    # Validate
    schema = pkgutil.get_data('tilezilla', 'data/config_schema.yaml')
    schema_defn = yaml.load(schema)

    jsonschema.validate(cfg, schema_defn)

    # Expand environment variables
    cfg = _expand_envvars(cfg)

    # Final parsing
    cfg = _parse_database(cfg)
    cfg = _parse_tilespec(cfg)

    return cfg



# SECTIONS
def _parse_database(cfg):
    # Ensure writeable
    root = os.path.dirname(cfg['database']['database'])
    if not os.access(root, os.W_OK) or not os.path.exists(root):
        raise ConfigException(
            'Database file ("database" in config) root directory '
            'does not exist: {}'.format(root))
    return cfg


def _parse_tilespec(cfg):
    from .tilespec import TileSpec, TILESPECS

    _tilespec = cfg['tilespec']
    if isinstance(_tilespec, str):
        if _tilespec not in TILESPECS:
            raise KeyError('Unknown tile specification "{}"'
                           .format(_tilespec))
        cfg['tilespec'] = TILESPECS[_tilespec]
    elif isinstance(_tilespec, dict):
        cfg['tilespec'] = TileSpec(**cfg['tilespec'])

    return cfg


# UTIL
def _expand_envvars(d):
    """ Recursively convert lookup that look like environment vars in a dict

    This function things that environmental variables are values that begin
    with `$` and are evaluated with :func:`os.path.expandvars`. No exception
    will be raised if an environment variable is not set.

    Taken from YATSM library:
    https://github.com/ceholden/yatsm/blob/master/yatsm/config_parser.py

    Args:
        d (dict): Expand environment variables used in the values of this
            dictionary

    Returns:
        dict: Input dictionary with environment variables expanded
    """
    def check_envvar(k, v):
        """ Warn if value looks un-expanded """
        if '$' in v:
            logger.warning('Config key=value pair might still contain '
                           'environment variables: "%s=%s"' % (k, v))

    _d = d.copy()
    for k, v in six.iteritems(_d):
        if isinstance(v, dict):
            _d[k] = _expand_envvars(v)
        elif isinstance(v, str):
            _d[k] = os.path.expandvars(v)
            check_envvar(k, _d[k])
        elif isinstance(v, (list, tuple)):
            n_v = []
            for _v in v:
                if isinstance(_v, str):
                    _v = os.path.expandvars(_v)
                    check_envvar(k, _v)
                n_v.append(_v)
            _d[k] = n_v
    return _d
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  Source code for tilezilla.multiprocess

""" Multiprocess helpers
"""
import logging

# LOGGING FOR MULTIPROCESSING
MULTIPROC_LOG_FORMAT = '%(asctime)s:%(hostname)s:%(process)d:%(levelname)s:%(message)s'  # noqa
MULTIPROC_LOG_DATE_FORMAT = '%H:%M:%S'

_LOG = logging.getLogger(__name__)


[docs]def get_logger_multiproc(name=None, filename='', stream='stdout'):
    """ Return a logger configured/styled for multi-processing

    Args:
        name (str): Name of logger to retrieve/configure
        filename (str): Log to this filename using :class:`logging.FileHandler`
        stream (str): Name of stream to use with logger. If `stream` is
            specified with `filename`, then the `stream` argument is ignored.

    Returns:
        logging.LoggerAdapter: A configured logger
    """
    import socket
    import click

    class ClickFileHandler(logging.FileHandler):
        def emit(self, record):
            try:
                msg = self.format(record)
                err = record.levelno > 20
                click.echo(msg, file=self.stream, err=err)
            except (KeyboardInterrupt, SystemExit):
                raise
            except:
                self.handleError(record)


    logger = logging.getLogger(name)
    formatter = logging.Formatter(MULTIPROC_LOG_FORMAT,
                                  MULTIPROC_LOG_DATE_FORMAT)

    if filename:
        handler = ClickFileHandler(filename, 'w')
    else:
        stream = click.get_text_stream(stream)
        handler = logging.StreamHandler(stream)
    handler.setFormatter(formatter)
    logger.addHandler(handler)

    logger.setLevel(logging.DEBUG)

    extra = {'hostname': socket.gethostname()}
    logger_adapter = logging.LoggerAdapter(logger, extra)

    return logger_adapter



# MULTIPROCESSING
[docs]def get_executor(executor, njob):
    """ Return an instance of a execution mapper

    Args:
        executor (str): Name of execution method to return
        njob (int): Number of jobs to use in execution

    Returns:
        cls: Instance of a pool executor

    """
    try:
        from concurrent.futures import ProcessPoolExecutor, ThreadPoolExecutor
    except ImportError:
        _LOG.critical('You must have Python3 or "futures" package installed.')
        raise
    if executor.lower() == 'process':
        return ProcessPoolExecutor(njob)
    elif executor.lower() == 'thread':
        _LOG.warning('Un-tested executor for multiprocessing')
        return ThreadPoolExecutor(njob)
    else:
        return ThreadPoolExecutor(1)  # serial



MULTIPROC_METHODS = [
    'serial',
    'process',
    # TODO: ipyparallel for distributed across network
    # TODO: note that ipyparallel can give us a "Futures" result:
    # https://github.com/ipython/ipyparallel/blob/58136e8d727967f0783c4c003ba54e3ca1879fbf/examples/Futures.ipynb
]





          

      

      

    


    
        © Copyright 2015-2017, Chris Holden.
      Created using Sphinx 1.3.5.
    

  

tilezilla/tilezilla.db.html


    
      Navigation


      
        		
          index


        		
          modules |


        		tilezilla 0.1.0 documentation »

 
      


    


    
      
          
            
  
tilezilla.db package



Module contents


Database for tilezilla


This submodule assists with access to the database that indexes products
ingested by tilezilla. The chief way of accessing the database is via
the Database, DatacubeResource, and DatasetResource.


The “resources” are designed to be a higher level access to
the database. As such, DatacubeResource and DatasetResource
both return instances of the object type (a tile specification, a tile, a
product, a band) requested while Database will return a SqlAlchemy ORM
object instance retrieved from the database.


The DatacubeResource handles tile specifications and tiles while the
DatasetResource deals with products and bands.


TODO:
* Searches




		Search using filter_by by combining keyword arguments for each database
level (Tile, Product, Band) and dictionaries passed to these
keyword arguments


		Tie this search into click CLI (multiple key=value flags)










		
		Database info request


		
		Get fields


		Tie field enumeration to click CLI


		Some kind of field -> click option generator?


		E.g., tilez db info tile --horizontal=<int>














		
		Summary statistics about a database tile, collection, etc.


		
		http://sqlalchemy-utils.readthedocs.org/en/latest/aggregates.html


















		
class tilezilla.db.Database(engine, session)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


The database connection



		
classmethod connect(uri, connect_args=None, debug=False)[source]


		Return a Database for a given URI






		Parameters:		
		URI (str [https://docs.python.org/3/library/stdtypes.html#str]) – Resource location


		connect_args (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Optional connection arguments


		debug (bool [https://docs.python.org/3/library/functions.html#bool]) – Turn on sqlalchemy debug echo









		Returns:		Database

















		
create_band(band)[source]


		Band to TableBand without a product_id









		
create_product(product)[source]


		






		
create_tile(tilespec_id, storage, collection, horizontal, vertical, bounds)[source]


		






		
ensure_band(product_id, band)[source]


		






		
ensure_product(tile_id, product)[source]


		






		
ensure_tile(tilespec_id, storage, collection, horizontal, vertical, bounds)[source]


		






		
ensure_tilespec(desc, ul, crs, res, size)[source]


		Get or add a TileSpec to the database









		
classmethod from_config(config=None)[source]


		






		
get_band(id_)[source]


		






		
get_band_by_name(product_id, name)[source]


		






		
get_product(id_)[source]


		






		
get_product_by_name(tile_id, name)[source]


		






		
get_products_by_name(name)[source]


		






		
get_tile(id_)[source]


		






		
get_tile_by_tile_index(tilespec_id, storage, collection, horizontal, vertical)[source]


		






		
get_tilespec(id_)[source]


		






		
get_tilespec_by_name(name)[source]


		






		
scope()[source]


		Session as a context manager


Intended to be used as follows:


..code-block:: python




		with db.scope() as scope:


		# do stuff
















		
update_band(product_id, band)[source]


		






		
update_product(tile_id, product)[source]


		












		
class tilezilla.db.DatacubeResource(db, tilespec, storage)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Tiles of products for a given tile specification






		Parameters:		
		db (Database) – Database connection


		tilespec (TileSpec) – Tile specification for datacube


		storage (str [https://docs.python.org/3/library/stdtypes.html#str]) – Storage type from tilezilla.stores.STORAGE_TYPES














		
ensure_tile(collection, horizontal, vertical)[source]


		






		
get_tile(id_)[source]


		






		
get_tile_by_tile_index(collection, horizontal, vertical)[source]


		






		
init_tilespec(tilespec)[source]


		












		
class tilezilla.db.DatasetResource(db, datacube)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Individual dataset product observations



		
ensure_band(product_id, band)[source]


		Add a band to index, creating if necessary






		Parameters:		
		product_id (int [https://docs.python.org/3/library/functions.html#int]) – ID of product that band belongs to


		band (Band) – An observation in some band belonging to a product









		Returns:		Database ID for the band added or retrieved






		Return type:		int [https://docs.python.org/3/library/functions.html#int]

















		
ensure_product(tile_id, product)[source]


		Add a product to index, creating if needed






		Returns:		Database ID of the product added or retrieved



		Return type:		int [https://docs.python.org/3/library/functions.html#int]














		
get_band(_id)[source]


		Return Band by ID









		
get_product(id_)[source]


		Get product by id









		
get_product_bands(tile_id, product)[source]


		Return list of Bands indexed from a product for a given tile






		Parameters:		
		tile_id (int [https://docs.python.org/3/library/functions.html#int]) – Check for products in this tile


		product (BaseProduct) – The product to check for









		Returns:		A list of :class:`Band`s indexed for this product
and tile






		Return type:		list[Band]

















		
get_product_by_name(tile_id, name)[source]


		Get product by name within a tile









		
get_products_by_name(name)[source]


		Get all products matching timeseries_id, regardless of tile









		
get_products_by_tile(tile_id)[source]


		Get all products within a tile









		
update_band(product_id, band)[source]


		Add a new band, updating existing band if necessary






		Parameters:		
		product_id (int [https://docs.python.org/3/library/functions.html#int]) – ID of product that band belongs to


		band (Band) – An observation in some band belonging to a product









		Returns:		Database ID for band added or updated






		Return type:		int [https://docs.python.org/3/library/functions.html#int]
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  Source code for tilezilla.cli.options

import os

import click

from .. import multiprocess


[docs]def fetch_config(ctx):
    """ Fetch `config_file` from context
    """
    config = ctx.obj and ctx.obj.get('config', None)
    if not config:
        _opts = dict((o.name, o) for o in ctx.parent.command.params)
        raise click.BadParameter('Must specify configuration file',
                                 ctx=ctx.parent, param=_opts['config_file'])
    return config



# CALLBACKS
[docs]def callback_dict(ctx, param, value):
    """ Call back for dict style arguments (e.g., KEY=VALUE)
    """
    # TODO: support KEY(operator)VALUE where operator in > >= = <= <
    if not value:
        return {}
    else:
        d = {}
        for val in value:
            if '=' not in val:
                raise click.BadParameter(
                    'Must specify {p} as KEY=VALUE ({v} given)'.format(
                        p=param, v=value))
            else:
                k, v = val.split('=', 1)
                d[k] = v
        return d



[docs]def callback_db_table(ctx, param, value):
    """ Return database table class
    """
    from ..db import TABLES
    if value not in TABLES.keys():
        raise click.BadParameter('Unknown table ({}). Available tables are: {}'
                                 .format(value, TABLES.keys()), param=param)
    return TABLES[value]



[docs]def callback_from_stdin(ctx, param, value):
    """ If `value` is empty, try to parse this arg from `stdin`
    """
    if not value:
        stdin = click.get_text_stream('stdin')
        if not stdin:
            _type = ('argument' if isinstance(param, click.core.Argument)
                     else 'option')
            raise click.BadParameter(
                'Must specify parameter via stdin or as {}'.format(_type),
                param=param)

        value = (v.strip('\n ') for v in stdin if v)
        return param.process_value(ctx, value)
    return value



# ARGUMENTS
arg_config = click.argument(
    'config',
    type=click.Path(readable=True, resolve_path=True, dir_okay=False))

arg_sources = click.argument(
    'sources',
    nargs=-1,
    type=click.Path(readable=True, resolve_path=True, dir_okay=True))

[docs]def arg_db_table(f):
    from ..db import TABLES
    return click.argument(
        'table',
        type=click.Choice(TABLES.keys()),
        callback=callback_db_table
    )(f)


# OPTIONS
opt_config_file = click.option(
    '--config', '-C', 'config_file',
    default=lambda: os.environ.get('TILEZILLA_CONFIG', None),
    allow_from_autoenv=True,
    type=click.Path(exists=True, dir_okay=False, resolve_path=True),
    help='Configuration file')

opt_db_filter = click.option(
    '--filter', 'filter_',
    type=str,
    multiple=True,
    help='Filter TABLE by [ATTR][OPERATOR][VALUE...]'
)

opt_db_distinct = click.option(
    '--distinct', type=str, default=None, show_default=True,
    help='Select distinct entries of column specified'
)

opt_db_groupby = click.option(
    '--group_by', type=str, default=None, show_default=True,
    help='Group entries by column specified'
)

opt_db_select = click.option(
    '--select', type=str, default=None, show_default=True, multiple=True,
    help='Print (select) one or more columns'
)

opt_creation_options = click.option(
    '--co',
    'creation_options',
    metavar='OPTION=VALUE',
    multiple=True,
    default=None,
    show_default=True,
    callback=callback_dict,
    help='Driver creation options')

opt_format = click.option(
    '-of', '--format', 'driver',
    default='GTiff',
    show_default=True,
    help='Output format driver')

opt_nodata = click.option(
    '--ndv',
    type=float,
    default=None,
    show_default=True,
    help='Override source nodata value')

opt_overwrite = click.option(
    '--overwrite',
    is_flag=True,
    help='Overwrite destination file')

[docs]def opt_multiprocess_method(f):
    def _callback(ctx, param, value):
        return multiprocess.get_executor(value, ctx.params['njob'])
    return click.option(
        '--parallel-executor', '-pe',
        'executor',
        type=click.Choice(multiprocess.MULTIPROC_METHODS),
        default='serial',
        callback=_callback,
        help='Method of parallel execution')(f)


opt_multiprocess_njob = click.option(
        '-j', '--njob',
        type=int,
        default=1,
        is_eager=True,
        help='Number of jobs for parallel execution'
    )
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tilezilla.multiprocess module


Multiprocess helpers



		
tilezilla.multiprocess.get_executor(executor, njob)[source]


		Return an instance of a execution mapper






		Parameters:		
		executor (str [https://docs.python.org/3/library/stdtypes.html#str]) – Name of execution method to return


		njob (int [https://docs.python.org/3/library/functions.html#int]) – Number of jobs to use in execution









		Returns:		Instance of a pool executor






		Return type:		cls

















		
tilezilla.multiprocess.get_logger_multiproc(name=None, filename='', stream='stdout')[source]


		Return a logger configured/styled for multi-processing






		Parameters:		
		name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Name of logger to retrieve/configure


		filename (str [https://docs.python.org/3/library/stdtypes.html#str]) – Log to this filename using logging.FileHandler [https://docs.python.org/3/library/logging.handlers.html#logging.FileHandler]


		stream (str [https://docs.python.org/3/library/stdtypes.html#str]) – Name of stream to use with logger. If stream is
specified with filename, then the stream argument is ignored.









		Returns:		A configured logger






		Return type:		logging.LoggerAdapter [https://docs.python.org/3/library/logging.html#logging.LoggerAdapter]
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tilezilla.products.espa module


Handler for Landsat data processed and distributed through ESPA



		
class tilezilla.products.espa.ESPALandsat(timeseries_id, acquired, processed, platform, instrument, bounds, bands=None, metadata=None, metadata_files=None)[source]


		Bases: tilezilla.products.core.BaseProduct


ESPA processed “Level 2” Landsat data



		
classmethod from_path(path)[source]


		Return an instance of ESPALandsat stored at a given path






		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – the path to the root directory of the extracted data
product



		Raises:		IOError [https://docs.python.org/3/library/exceptions.html#IOError] –
raise if MTL or ESPA product metadata cannot be found














		
description = 'ESPALandsat'


		






		
mtl_pattern = 'L*_MTL.txt'


		






		
xml_pattern = 'L*.xml'
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tilezilla.cli package



Submodules




		tilezilla.cli.cliutils module


		tilezilla.cli.db module


		tilezilla.cli.info module


		tilezilla.cli.ingest module


		tilezilla.cli.main module


		tilezilla.cli.options module


		tilezilla.cli.spew module










Module contents
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tilezilla.cli.main module
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  All modules for which code is available


		abc


		namedtuple_BoundingBox


		tilezilla.cli.cliutils


		tilezilla.cli.ingest


		tilezilla.cli.options


		tilezilla.config


		tilezilla.core


		tilezilla.db._db


		tilezilla.db._resources


		tilezilla.errors


		tilezilla.geoutils


		tilezilla.multiprocess


		tilezilla.products.core


		tilezilla.products.espa


		tilezilla.products.registry


		tilezilla.sensors.landsat


		tilezilla.stores.geotiff


		tilezilla.stores.vrt


		tilezilla.tilespec
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Note


All of the usage examples assume the Tilezilla configuration file has been
specified by defining an
environment variable [https://en.wikipedia.org/wiki/Environment_variable],
TILEZILLA_CONFIG. For example, using the Bash shell:


export TILEZILLA_CONFIG=/path/to/configuration_file.yaml






Specifying using an environment variable takes the place of
`tilez -C <config_file> or tilez --config <config_file>.
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tilezilla.products.registry module


Products available to ingest by this package



		
class tilezilla.products.registry.ProductRegistry(products)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


A registry of product types



		
sniff_product_type(path)[source]


		Return an initialized product located a given path






		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – the path to the directory containing the product



		Returns:		a product to work with



		Return type:		object [https://docs.python.org/3/library/functions.html#object]



		Raises:		ProductNotFoundException –
Raise if product cannot be opened
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  Search


  
  
  
    Please activate JavaScript to enable the search
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    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
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  Source code for tilezilla.db._resources

""" Logic for adding/editing/getting entries in tables
"""
from ..core import Band, BoundingBox
from ..products import registry as product_registry


[docs]class DatacubeResource(object):
    """ Tiles of products for a given tile specification

    Args:
        db (Database): Database connection
        tilespec (TileSpec): Tile specification for datacube
        storage (str): Storage type from :attr:`tilezilla.stores.STORAGE_TYPES`
    """
    def __init__(self, db, tilespec, storage):
        self.db = db
        self.tilespec = tilespec
        self.storage = storage
        #: int: Tile specification database ID
        self.tilespec_id = self.init_tilespec(tilespec).id

# TileSpec management
[docs]    def init_tilespec(self, tilespec):
        return self.db.ensure_tilespec(desc=tilespec.desc,
                                       ul=tilespec.ul,
                                       crs=tilespec.crs_str,
                                       res=tilespec.res,
                                       size=tilespec.size)


# Tile management
[docs]    def get_tile(self, id_):
        _tile = self.db.get_tile(id_)
        if not _tile:
            return None
        return self._make_tile(_tile)


[docs]    def get_tile_by_tile_index(self, collection, horizontal, vertical):
        _tile = self.db.get_tile_by_tile_index(
            self.tilespec_id, collection, self.storage,
            horizontal, vertical)
        if not _tile:
            return None
        return self._make_tile(_tile)


[docs]    def ensure_tile(self, collection, horizontal, vertical):
        bounds = self.tilespec[(vertical, horizontal)].bounds

        tile = self.db.ensure_tile(self.tilespec_id, self.storage,
                                   collection, horizontal, vertical, bounds)
        return tile.id


    def _make_tile(self, tile_query):
        return self.tilespec._index_to_tile((tile_query.vertical,
                                             tile_query.horizontal))



[docs]class DatasetResource(object):
    """ Individual dataset product observations
    """
    def __init__(self, db, datacube):
        self.db = db
        self.datacube = datacube

[docs]    def get_product(self, id_):
        """ Get product by ``id``
        """
        _product = self.db.get_product(id_)
        if not _product:
            return None
        return self._make_product(_product)


[docs]    def get_product_by_name(self, tile_id, name):
        """ Get product by name within a tile
        """
        _product = self.db.get_product_by_name(tile_id, name)
        if not _product:
            return None
        return self._make_product(_product)


[docs]    def get_products_by_name(self, name):
        """ Get all products matching ``timeseries_id``, regardless of tile
        """
        return [self._make_product(prod) for prod in
                self.db.get_products_by_name(name)]


[docs]    def get_products_by_tile(self, tile_id):
        """ Get all products within a tile
        """
        return [self._make_product(_prod) for _prod in
                self.datacube.get_tile(tile_id).products]


[docs]    def ensure_product(self, tile_id, product):
        """ Add a product to index, creating if needed

        Returns:
            int: Database ID of the product added or retrieved
        """
        return self.db.ensure_product(tile_id, product).id


    def _make_product(self, query):
        product_class = product_registry.products[query.tile.collection]
        bands = [self._make_band(b) for b in query.bands]

        return product_class(
            timeseries_id=query.timeseries_id,
            acquired=query.acquired,
            processed=query.processed,
            platform=query.platform,
            instrument=query.instrument,
            bounds=BoundingBox(*query.tile.bounds),
            metadata=query.metadata_,
            metadata_files=query.metadata_files_,
            bands=bands
        )

[docs]    def get_product_bands(self, tile_id, product):
        """ Return list of Bands indexed from a product for a given tile

        Args:
            tile_id (int): Check for products in this tile
            product (BaseProduct): The product to check for

        Returns:
            list[Band]: A list of :class:`Band`s indexed for this product
                and tile
        """
        prod = self.db.get_product_by_name(tile_id, product.timeseries_id)
        if not prod:
            return None
        return [self._make_band(b) for b in prod.bands]


[docs]    def get_band(self, _id):
        """ Return Band by ID
        """
        band = self.db.get_band(_id)
        if not band:
            return None
        return self._make_band(band)


[docs]    def ensure_band(self, product_id, band):
        """ Add a band to index, creating if necessary

        Args:
            product_id (int): ID of product that band belongs to
            band (Band): An observation in some band belonging to a product

        Returns:
            int: Database ID for the band added or retrieved
        """
        return self.db.ensure_band(product_id, band).id


[docs]    def update_band(self, product_id, band):
        """ Add a new band, updating existing band if necessary

        Args:
            product_id (int): ID of product that band belongs to
            band (Band): An observation in some band belonging to a product

        Returns:
            int: Database ID for band added or updated
        """
        return self.db.update_band(product_id, band).id


    def _make_band(self, query):
        return Band(
            path=query.path,
            bidx=query.bidx,
            standard_name=query.standard_name,
            long_name=query.long_name,
            friendly_name=query.friendly_name,
            units=query.units,
            fill=query.fill,
            valid_min=query.valid_min,
            valid_max=query.valid_max,
            scale_factor=query.scale_factor
        )
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tilezilla.products package



Submodules




		tilezilla.products.core module


		tilezilla.products.espa module


		tilezilla.products.registry module










Module contents


Products available to ingest by this package



Todo



		We’ll need some kind of registry of available products


		Products should raise exception if file path provided doesn’t look
like an instance of the product


		If product succeeds, put product class on top of test list to avoid
repeated fails for subsequent ingests (i.e., assume all )








		
tilezilla.products.registry = <tilezilla.products.registry.ProductRegistry object>


		ProductRegistry: registry of product types usable within this package
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  Source code for tilezilla.db._db

from contextlib import contextmanager

import sqlalchemy as sa

from ._tables import (Base, TableTileSpec, TableTile,
                      TableProduct, TableBand)


[docs]class Database(object):
    """ The database connection
    """

    def __init__(self, engine, session):
        self.engine = engine
        self.session = session

    @classmethod
[docs]    def connect(cls, uri, connect_args=None, debug=False):
        """ Return a Database for a given URI

        Args:
            URI (str): Resource location
            connect_args (dict): Optional connection arguments
            debug (bool): Turn on sqlalchemy debug echo

        Returns:
            Database
        """
        engine = sa.create_engine(uri, echo=debug, connect_args=connect_args)
        Base.metadata.create_all(engine)
        session = sa.orm.scoped_session(sa.orm.sessionmaker(bind=engine))

        return cls(engine, session)


    @classmethod
[docs]    def from_config(cls, config=None):
        # http://docs.sqlalchemy.org/en/latest/core/engines.html#database-urls
        config = config or {}
        uri_config = {
            'drivername': config.get('drivername'),
            'database': config.get('database'),
            'username': config.get('username', '') or None,
            'password': config.get('password', '') or None,
            'host': config.get('host', '') or None,
            'port': config.get('port', '') or None
        }
        connect_args = {}
        if config.get('drivername') == 'sqlite':
            connect_args['check_same_thread'] = False

        return cls.connect(uri=sa.engine.url.URL(**uri_config),
                           connect_args=connect_args,
                           debug=config.get('debug', False))


[docs]    def scope(self):
        """ Session as a context manager

        Intended to be used as follows:

        ..code-block:: python

            with db.scope() as scope:
                # do stuff

        """
        @contextmanager
        def _scope():
            try:
                yield self.session
                self.session.commit()
            except:
                self.session.rollback()
                raise

        return _scope()


# TILE SPECIFICATIONS
[docs]    def get_tilespec(self, id_):
        return self.session.query(TableTileSpec).filter_by(id=id_).first()


[docs]    def get_tilespec_by_name(self, name):
        return self.session.query(TableTileSpec).filter_by(desc=name).first()


[docs]    def ensure_tilespec(self, desc, ul, crs, res, size):
        """ Get or add a TileSpec to the database
        """
        spec = self.get_tilespec_by_name(desc)
        if not spec:
            with self.scope() as txn:
                spec = TableTileSpec(desc=desc,
                                     ul=ul,
                                     crs=crs,
                                     res=res,
                                     size=size)
                txn.add(spec)
        return spec


# TILES
[docs]    def get_tile(self, id_):
        return self.session.query(TableTile).filter_by(id=id_).first()


[docs]    def get_tile_by_tile_index(self, tilespec_id, storage, collection,
                               horizontal, vertical):
        return (self.session.query(TableTile)
                .filter_by(horizontal=horizontal,
                           vertical=vertical,
                           tilespec_id=tilespec_id).first())


[docs]    def create_tile(self, tilespec_id, storage, collection,
                    horizontal, vertical, bounds):
        return TableTile(tilespec_id=tilespec_id,
                         storage=storage,
                         collection=collection,
                         horizontal=horizontal,
                         vertical=vertical,
                         bounds=bounds)


[docs]    def ensure_tile(self, tilespec_id, storage, collection,
                    horizontal, vertical, bounds):
        tile = self.get_tile_by_tile_index(
            tilespec_id, storage, collection, horizontal, vertical)
        if not tile:
            tile = self.create_tile(
                tilespec_id=tilespec_id,
                storage=storage,
                collection=collection,
                horizontal=horizontal,
                vertical=vertical,
                bounds=bounds)
            try:
                with self.scope() as txn:
                    txn.add(tile)
            except sa.exc.IntegrityError:
                tile = self.get_tile_by_tile_index(
                    tilespec_id, storage, collection, horizontal, vertical)
                if not tile:
                    raise
        return tile


# PRODUCTS
[docs]    def get_product(self, id_):
        return self.session.query(TableProduct).filter_by(id=id_).first()


[docs]    def get_product_by_name(self, tile_id, name):
        return (self.session.query(TableProduct)
                .filter_by(timeseries_id=name,
                           tile_id=tile_id).first())


[docs]    def get_products_by_name(self, name):
        return (self.session.query(TableProduct)
                .filter_by(timeseries_id=name).all())


[docs]    def create_product(self, product):
        return TableProduct(
            timeseries_id=product.timeseries_id,
            platform=product.platform,
            instrument=product.instrument,
            acquired=product.acquired,
            processed=product.processed,
            metadata_=getattr(product, 'metadata', {}),
            metadata_files_=getattr(product, 'metadata_files', {})
        )


[docs]    def ensure_product(self, tile_id, product):
        product_ = self.get_product_by_name(tile_id, product.timeseries_id)
        if not product_:
            with self.scope() as txn:
                product_ = self.create_product(product)
                product.tile_id = tile_id
                txn.add(product_)
        return product_


[docs]    def update_product(self, tile_id, product):
        product_ = self.get_product_by_name(tile_id, product.timeseries_id)
        new_product = self.create_product(product)
        new_product.tile_id = tile_id
        with self.scope() as txn:
            if product_:
                new_product.id = product_.id
                txn.merge(new_product)
            else:
                txn.add(new_product)
        return new_product


# BANDS
[docs]    def get_band(self, id_):
        return self.session.query(TableBand).filter_by(id=id_).first()


[docs]    def get_band_by_name(self, product_id, name):
        return self.session.query(TableBand).filter_by(
            product_id=product_id,
            standard_name=name).first()


[docs]    def ensure_band(self, product_id, band):
        band_ = self.get_band_by_name(product_id, band.standard_name)
        if not band_:
            with self.scope() as txn:
                band_ = self._create_band(band)
                band_.product_id = product_id
                txn.add(band_)
        return band_


[docs]    def update_band(self, product_id, band):
        band_ = self.get_band_by_name(product_id, band.standard_name)
        new_band = self.create_band(band)
        new_band.product_id = product_id
        with self.scope() as txn:
            if band_:
                new_band.id = band_.id
                txn.merge(new_band)
            else:
                txn.add(new_band)
        return new_band


[docs]    def create_band(self, band):
        """ :class:`Band` to :class:`TableBand` without a `product_id`
        """
        return TableBand(
            standard_name=band.standard_name,
            path=band.path,
            bidx=band.bidx,
            long_name=band.long_name,
            friendly_name=band.friendly_name,
            units=band.units,
            fill=band.fill,
            valid_min=band.valid_min,
            valid_max=band.valid_max,
            scale_factor=band.scale_factor
        )
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tilezilla.config module


User supplied configuration settings



		
tilezilla.config.parse_config(path)[source]


		Parse a configuration file and return it as a dict






		Parameters:		path (str [https://docs.python.org/3/library/stdtypes.html#str]) – Location of YAML configuration file



		Returns:		Configuration options



		Return type:		dict [https://docs.python.org/3/library/stdtypes.html#dict]



		Raises:		KeyError [https://docs.python.org/3/library/exceptions.html#KeyError] –
Raise if configuration file is missing required sections or
is otherwise malformed
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tilezilla.cli.spew module


Export tile dataset to “spewed” data formats
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CLI to process imagery products to tiles and index in database



		
tilezilla.cli.ingest.ingest_source(config, source, overwrite, log_name)[source]


		Ingest (tile and index) a source


Table entries for indexing are created and returned by this function so
that database writes can be performed in parent process/context.
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Errors generated by this module



		
exception tilezilla.errors.ConfigException[source]


		Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]









		
exception tilezilla.errors.ConsistencyError[source]


		Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]









		
exception tilezilla.errors.FillValueException[source]


		Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]


All of a tile is “fill” values









		
exception tilezilla.errors.ProductNotFoundException[source]


		Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]









		
exception tilezilla.errors.UnknownProductException[source]


		Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]
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Database query operations
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Subpackages




		tilezilla.cli package
		Submodules
		tilezilla.cli.cliutils module


		tilezilla.cli.db module


		tilezilla.cli.info module


		tilezilla.cli.ingest module


		tilezilla.cli.main module


		tilezilla.cli.options module


		tilezilla.cli.spew module








		Module contents








		tilezilla.db package
		Module contents








		tilezilla.products package
		Submodules
		tilezilla.products.core module


		tilezilla.products.espa module


		tilezilla.products.registry module








		Module contents








		tilezilla.sensors package
		Submodules
		tilezilla.sensors.landsat module








		Module contents








		tilezilla.stores package
		Submodules
		tilezilla.stores.geotiff module


		tilezilla.stores.vrt module








		Module contents
















Submodules




		tilezilla.api module


		tilezilla.config module


		tilezilla.core module


		tilezilla.errors module


		tilezilla.geoutils module


		tilezilla.multiprocess module


		tilezilla.tilespec module


		tilezilla.version module










Module contents
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CLI utilities for exporting tiled dataset information
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Predefined tile specifications and utilities for working with tile systems



		
class tilezilla.tilespec.Tile(bounds, crs, index, tilespec)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


A tile






		Parameters:		
		bounds (BoundingBox) – the bounding box of the tile


		crs (str [https://docs.python.org/3/library/stdtypes.html#str]) – the coordinate reference system of the tile


		index (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – the index of this tile in the larger tile specification


		tilespec (TileSpec) – the tile specification














		
str_format(s)[source]


		Return a string .format’d with tile attributes






		Parameters:		s (s) – A string with format-compatible substitution fields



		Returns:		A formatted string



		Return type:		str [https://docs.python.org/3/library/stdtypes.html#str]














		
geojson


		str: This tile’s geometry and crs represented as GeoJSON









		
horizontal


		int: The horizontal index of this tile in its tile specification









		
polygon


		shapely.geometry.Polygon: This tile’s geometry









		
transform


		affine.Affine: The Affine transform for the tile









		
vertical


		int: The horizontal index of this tile in its tile specification















		
class tilezilla.tilespec.TileSpec(ul, crs, res, size, desc=None)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


A tile specification or tile scheme






		Parameters:		
		ul (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – upper left X/Y coordinates


		crs (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – rasterio compatible coordinate system reference dict


		res (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – pixel X/Y resolution


		size (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – number of pixels in X/Y dimension of each tile


		desc (str [https://docs.python.org/3/library/stdtypes.html#str]) – description of tile specification (default: None)














		
__getitem__(index)[source]


		Return a Tile for the grid row/column specified by index









		
bounds_to_tiles(bounds)[source]


		Yield Tile objects for this TileSpec that intersect a given bounds



Note


It is required that the input bounds be in the same
coordinate reference system as crs.








		Parameters:		bounds (BoundingBox) – input bounds



		Yields:		Tile –
the Tiles that intersect within a bounds














		
point_to_tile(point)[source]


		Return a Tile containing a given point (x, y)






		Parameters:		point (tuple [https://docs.python.org/3/library/stdtypes.html#tuple]) – X/Y coordinates in tile specification’s CRS



		Returns:		The intersecting :class`Tile`



		Return type:		Tile














		
roi_to_tiles(roi)[source]


		Yield tiles overlapping a Region of Interest shapely geometry






		Parameters:		roi (shapely.geometry.Polygon) – A geometry in the tile
specifications’ crs



		Yields:		Tile –
A :class`Tile` that intersects the ROI




















		
tilezilla.tilespec.retrieve_tilespecs()[source]


		Retrieve default tile specifications packaged within tilezilla






		Returns:		default tilespecs packaged within tilezilla as TileSpec
objects



		Return type:		dict [https://docs.python.org/3/library/stdtypes.html#dict]














		
tilezilla.tilespec.TILESPECS = {'WELD_CONUS': <TileSpec(desc=WELD_CONUS, ul=[-2565600.0, 3314800.0], crs=<Mock name='mock.CRS.from_string()' id='140577699555592'>, res=[30, 30], size=[5000, 5000]) at 0x7fdacbd862b0>}


		dict: Built-in tile specifications available by default
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Core baseclass for products in tilezilla


Defines the class attributes and methods required for a product.



		
class tilezilla.products.core.BaseProduct(timeseries_id, acquired, processed, platform, instrument, bounds, bands=None, metadata=None, metadata_files=None)[source]


		Bases: object [https://docs.python.org/3/library/functions.html#object]


Product interface for tilezilla






		Variables:		description (str [https://docs.python.org/3/library/stdtypes.html#str]) – Description of the collection this product belongs
to (e.g., ESPALandsat, MODIS_C6)






		Parameters:		
		timeseries_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Unique acquisition ID


		acquired (Arrow) – Acquisition date and time


		processed (Arrow) – Product processing date and time


		platform (str [https://docs.python.org/3/library/stdtypes.html#str]) – Satellite / aircraft platform (e.g., AQUA)


		instrument (str [https://docs.python.org/3/library/stdtypes.html#str]) – Remotely sensed instrument (e.g., MODIS)


		bounds (BoundingBox) – A rough estimate of the bounding box for this
product acquisition. Bounds are used as an initial guess for the
tiles that intersect this product, so it is more important that
this box encloses the actual product bounds than it is to be very
accurate


		bands (list[Band]) – List of Band for this dataset


		metadata (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Dictionary of metadata about this product


		metadata_files (list[str]) – List of filenames containing ancillary
metadata














		
acquired()[source]


		Arrow: date and time of acquisition









		
bands()[source]


		list[Band]: bands contained within dataset









		
bounds()[source]


		BoundingBox: The bounding box of this product in EPSG:4326









		
classmethod from_path(path)[source]


		Return an instance of this product stored at a given path









		
instrument()[source]


		str: the instrument sensor of this acquisition









		
metadata()[source]


		dict: Dictionary of metadata about this product









		
metadata_files()[source]


		dict: name and paths to any metadata files for this observation









		
platform()[source]


		str: the platform holding the sensor instrument of this acquisition









		
processed()[source]


		Arrow: Date and time of processing









		
timeseries_id()[source]


		str: identifier for this acquisition









		
description


		str: Description of product
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