Reusable GIS Component/API

What is the use of this component?
GIS is Geographical Information System. This component will provide the Source layer(Arcgis, etc) data to Geojson. This component mainly do manipulation on source layer data based on the business requirement. For now, We will do only get data from layer and give it to API response.

Once business requirement/use case is clear then we can add that logic in this component.
Technology: Python, FastAPI, Geopandas 
What will be static?
We don’t have the use case or business requirement or any layer. So we do simple implementation of get data from layer and share it to the response.
Also, we don’t know customer/client is using which type of platform for data storage. Like Azure Maps, Arcgis. So we add source layer information in configuration. So whenever we know the source we can change the path and use scheduler do download data.
For now, We will use 3D Buildings layer and store into our application only. Layer path will be stored in configuration so it can be changed in future. Now anyone can request data from this layer. If we want to manipulate data from that layer it can be comes under requirement. So based on requirements we can change code.
What kind of GIS data available?
Point
Line
Polygon
MultiPolygon
MultiLine

Where this component will be used?
1. If your application is dealing with maps and geojson.
2. If you want to render geojson from any platform like Arcgis.
3. If you want to manipulate data before rendering to UI.
4. If you have multiple layers and don’t want to keep on the UI side.

How this component will be reusable?
Lets take an example of Buildings geojson. In this case our request body will be
{
	"layerName": “buildings”,
	"layerType": “polygon”,
	"responsePath": /common/geojson/polygon/buildings.geon,
	"filters": {}
}
Here you have only building.geojson layer available in your source directory. Now you have new layers like UAE.geojson or KSA.geojson. Now you have to know what is there in new geojson/layers. Copy these layers to your source directory(Path will be available in config.toml). And now you have to add these layer names to your constant file and variable name is LAYER_NAMES. Also, Add these layer names to schema.py file it will be used for request body validation.
Now you know the what data is available in geojson and based on that you can change in request and get the data. For example, from UAE layer you want Dubai city polygon then your request will be
{
	"layerName": “uae”,
	"layerType": “polygon”,
	"responsePath": /common/geojson/polygon/dubai.geon,
	"filters": {
		“city_name”: “dubai”
}
}
If you want to use this component with any platform like Azure, Arcgis where your layer is stored then you have to write code to get data from layer and store it to your source directory. And your steps will be:
1. Create azure.py or arcgis.py file.
2. One method to connect with your platform.
3. One method to get data from layer.
4. One method that will convert your data to geojson and store it to your source directory.
5. Now this file you have to add to your scheduler based on how frequently your data is updated on platform. So you don’t have to call platform data for every request.

Where to store geojson?
There are 2 ways to store geojson.
1. Your Server.
2. Any service like S3 Bucket.
If you are storing your layer data to your server then you have to verify your path in conif.toml. And if you want to change it then you can change from config file
And if you want to keep your layers in Bucket then you have to change in reading geojson file. Where you have to call first your service and then you will get data from your geojson.

APIs structure:
API Endpoint: /layer
Method: POST
Request:
{
	"layerName": str, # heatmap, incident, buildings, stadium
	"layerType": str, # point, line, polygon, choropleth
	"responsePath": str,
	"filters": {
		"propertyName": "propertyValue"
	}
}

layerName: It can be use case name like heatmap or any activity that is stored in Layer.
layerType: It can be the type of GIS data. Like source layer have polygon then type will be polygon.
responsePath: Optional. If we pass path then it save data in that file otherwise return the geojson in Response
filters: In source layer, every object has properties. Using filter parameter we can filter the data that we want in API. For example, we have all building information in layer. And each building polygon have area information. So if we need only building for particular area that we can pass in Request body.

How to convert 2D layer data to 2.5D?
To convert a 2D layer or map into a 2.5D representation in ArcGIS ESRI, you can follow these steps:
Open your 2D layer or map in ArcMap or ArcGIS Pro.
Identify the features that you want to represent in 2.5D, such as buildings, terrain, or topographic data.
If your layer does not have elevation information, you will need to add it. This can be done by either digitizing elevation contours or importing elevation data from a DEM (Digital Elevation Model).
Once you have elevation information, you can enable the 2.5D extrusion for the desired layer(s). Right-click on the layer in the Table of Contents and go to Properties.
In the Layer Properties dialog box, navigate to the Symbology or Display tab (depending on the software version).
Look for the Extrusion or Height options and enable them. Specify the attribute field that contains the elevation values, or set a fixed extrusion height if applicable.
Adjust the extrusion height or other settings to achieve the desired 2.5D representation. You can also apply different extrusion heights based on attribute values, if desired.
Apply any other symbology or labeling options to enhance the visual representation of your 2.5D map.
Save your changes and preview the map to see the 2.5D effect.













Project File Structure
gis-layer-management
	config
		congig.toml
	api
		layers.py
	utility
		constants.py
		utils.py
		schemas.py
	platform
		arcgis.py
		azure.py
	tests
		data
		test_layers.py
		test_constants.py
		test_utils.py
		...
	main.py

Where is geojson source directory mentioned?
In config/config.toml file. The parameter name is GEOJSON_SOURCE_PATH. In this path, You have to mentioned the path where your source geojson is stored.
There are 2 scenarios.
1. Your customer has only source geojson file and now you have are keeping it to your server or anywhere else. That path you have to mentioned.
2. Your customer is using 3rd party platform like arcgis. In this scenario, you have scheduler that will run on daily/weekly/monthly basis and export required layer to geojson and store it to GEOJSON_SOURCE_PATH path.
If we have new geojson file that needs to be integrated then what changes we have to do?
There are 2 scenarios.
1. You have directly geojson file. Then you have follow below steps.
a. Copy your geojson file your GEOJSON_SOURCE_PATH path. If file is not in caps then rename to all caps. For example, Your layer name is building.geojson then rename to BUILDING.geojson.
b. Add your layer name to constant file. Parameter name is LAYER_NAME. Under your layer type you have mentioned the new layer name. For example, Your layer has points data then under LAYER_NAME there is a key POINT. Under that key you have to mention your layer name like BUILDING without extension.
2. If you want to integrate new layer data to your application then you have to follow below steps.
a. In constants.py file, There is a variable LAYERS_LIST. Where you have to mention the new layer information. Like layer id, how frequently you want to update layer data from platform to your local environment.
b. Now your scheduler will run based on frequency and download data from platform to your local environment.
c. Update Layer name in LAYER_NAME with caps.


