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This module uses python types to validate request and response data in Flask Python APIs and generate API docu-
mentation. It uses python 3 type hints to validate request parameters. It also supports generic schema validation for
plain dictionaries.
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CHAPTER 1

Usage

1.1 Using in Flask

doctor provides some helpers to for usage in a flask-restful application. You can find an example in app . py. To run
this application, you’ll first need to install both doctor, flask, and flask-restful. Then run:

’python app.py

The application will be running on http://127.0.0.1:5000.

1.1.1 Doctor Types

doctor types are classes that represent your request data and your responses. Each parameter of your logic function
must specify a type hint which is a sublcass of one of the builtin doctor types. These types perform validation on the
request parameters passed to the logic function. See 7ypes for more information.

from doctor import types

# doctor provides helper functions to easily define simple types.

Body = types.string('Note body', example='body")

Done = types.boolean('Marks if a note is done or not.', example=False)

NoteId = types.integer ('Note ID', example=1l)

Status = types.string('API status')

NoteType = types.enum('The type of note', enum=['quick', 'detailed'],
example="quick'")

# You can also inherit from type classes to create more complex types.
class Note (types.Object) :

description = 'A note object'

additional_properties = False

(continues on next page)
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(continued from previous page)

properties = {
'note_id': Noteld,
'body': Body,

'done': Done,
}
required = ['body', 'done', 'note_id']
example = {

'body': 'Example Body',

'"done': True,

'note_id': 1,

Notes = types.array('Array of notes', items=Note, example=[Note.example])

1.1.2 Logic Functions

Next, we’ll also need some logic functions. doctor’s create_routes () generates HTTP handler methods that
wrap normal Python callables, so the code can focus on more logic and less on HTTP. These handlers and HTTP
handler methods will be automatically generated for you based on your defined routes.

The logic function signature will be used to determine what the request parameters are for the route/HTTP method
and to determine which are required. Each parameter must specify a type hint which is a subclass of one of the builtin
doctor types. These types perform validation on the request parameters passed to the logic function. See Types for
more information. Any argument without a default value is considered required while others are optional. For example
in the create_note function below, body would be a required request parameter and done would be an optional request
parameter.

Any parameters that don’t validate will raise a HTTP400Exception. This exception will contain all validation
errors and missing required properties. If there is more than one error, you can access them from the exception’s
errob]j attribute.

To abstract out the HTTP layer in logic functions, doctor provides custom exceptions which will be converted to the
correct HTTP Exception by the library. See the Error Classes documentation for more information on which exception
your code should raise.

note = {'note_id': 1, 'body': 'Example body', 'done': True}

Note the type annotations on this function definition. This tells Doctor how
to parse and validate parameters for routes attached to this logic function.
The return type annotation will validate the response conforms to an
expected definition in development environments. In non-development
environments a warning will be logged.
def get_note(note_id: NotelId, note_type: NoteType) —> Note:
"""Get a note by ID."""
if note_id != 1:

raise NotFoundError ('Note does not exist')
return note

HH W R KR K

def get_notes() —-> Notes:
"""Get a list of notes."""

(continues on next page)
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(continued from previous page)

return [note]

def create_note (body: Body, done: Done=False) -> Note:
"""Create a new note."""

return {'note_id': 2,
'body'": body,
'done': done}

def update_note (note_id: NoteId, body: Body=None, done: Done=None) -> Note:
"""Update an existing note."""

if note_id != 1:
raise NotFoundError ('Note does not exist')
new_note = note.copy ()

if body is not None:
new_note['body'] = body
if done is not None:
new_note['done'] = done
return new_note

def delete_note(note_id: NotelId):
"""Delete an existing note."""
if note_id != 1:
raise NotFoundError ('Note does not exist')

def status () —> Status:
return 'Notes API v1.0.0'

1.1.3 Creating Routes

Routes map a url to one or more HTTP methods which each map to a specific logic function. We define our routes by
instantiating a Route. A Route requires 2 arguments. The first is the URL-matching pattern e.g. /foo/<int:foo_id>/.
The second is a tuple of allowed HTTPMet hod s for the matching pattern: get (), post (), put () and delete ().

The HTTP method functions take one required argument which is the logic function to call when the http method for
that uri is called.

routes = (
Route ('/', methods=(
get (status),), heading='API Status'),
Route ('/note/', methods=(
get (get_notes, title='Retrieve List'),
post (create_note)), handler_name='NotelListHandler', heading='Notes (vl)'
) ’
Route (' /note/<int:note_id>/"', methods=(
delete (delete_note),
get (get_note),
put (update_note)), heading='Notes (vl1)'
)y

(continues on next page)
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(continued from previous page)

We then create our Flask app and add our created resources to it. These resources are created by calling
create routes () with our routes we defined above.

app Flask ('Doctor example')

api = Api (app)

for route, resource in create_routes (routes) :
api.add_resource (resource, route)

if name == '__main__ ':

app.run (debug=True)

1.1.4 Passing Request Body as an Object to a Logic Function

If you need to pass the entire request body as an object like parameter instead of specifying each individual key in the
logic function, you can specify which type the body should conform to when defining your route.

# Define the type the request body should conform to.
from doctor.types import integer, Object, string

class FooObject (Object) :

description = 'A foo.'
properties = {
'name': string('The name of the foo.'),

'id': integer ('The ID of the foo.'"),
}

required = ['id']

# Define your logic function as normal.
def update_foo (foo: FooObject) :

print (foo['name'], foo['id'])

#

# Defining the route, use ‘'req obj type' kwarg to specify the type.
from doctor import create_routes, put, Route

create_routes ((
Route ('/foo/', methods=][
put (update_foo, reqg_obj_type=FooObject) ]

))

This allows you to simply send the following json body:

{

"name": "a name",
"id": 1

Without specifying a value for req_obj_type when defining the route, you would have to send a foo key in your json
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body for it to validate and properly send the request data to your logic function:

{
llfooll - {
"name": "a name",
llidll . 1

1.1.5 Running Code Before or After the Logic Function

Sometimes you may want to run some code before the logic function gets called to perform some logging or inspect
the request. Likwise you may also want run some extra code after a logic function returns its results but before an
HTTP response is returned.

You can optionally do either of these actions by passing a callable when defining a Rout e to either the before or after
kwargs.

Note: The callable passed to the after kwarg must accept a single parameter which is the result of your logic function.

import logging
def log_before_logic():

logging.debug ('Before logic gets called')

def log_after_ logic(result):
logging.debug ('After logic function result is ', result)

def logic():
return "result"

from doctor import create_routes, get, Route

create_routes ((
Route ('/foo/', methods=][
get (logic) ],
before=log_before_logic,
after=log_after_logic

1.1.6 Adding Response Headers

If you need more control over the response, your logic function can return a Re sponse instance. For example if you
would like to have your logic function force download a csv file you could do the following:

from doctor.response import Response

def download_csv () :
data = '1,2,3\n4,5,6\n'

(continues on next page)
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(continued from previous page)

return Response (data, {
'Content-Type': 'text/csv',
'Content-Disposition': 'attachment; filename=data.csv',

})

The Response class takes the response data as the first parameter and a dict of HTTP response headers as the second
parameter. The response headers can contain standard and any custom values.

1.1.7 Response Validation

doctor can also validate your responses.

Enabling
By default doctor will only raise exceptions for invalid response when there is a truthy value for the environment

variable RAISE_RESPONSE_VALIDATION_ERRORS. This will cause a HTTP 400 error which wil give details on
why the response is not valid. If either of those conditions are not true only a warning will be logged.

Usage

To tell doctor to validate a response you must define a return annotation on your logic function. Simply use doctor
types to define a valid response and annotate it on your logic function.

from doctor import types

Color = types.enum('A color', enum=['blue', 'green'])
Colors = types.array('Array of colors', items=Color)

def get_colors() —-> Colors:
# ... logic to fetch colors
return colors

The return value of ger_colors will be validated against the type that we created. If we have enabled raising response
validation errors and our response does not validate, we will get a 400 response. If the above example returned an
array with an integer like /7] our response would look like:

Response to GET /colors " [1]° does not validate: {0: 'Must be a wvalid
choice.'}

1.1.8 Example APl Documentation

This API documentation is generated using the autoflask Sphinx directive. See the section on Generating API
Documentation for more information.

API Status
Retrieve

GET /

Logic Func status ()
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Request Headers

e Authorization — The auth token for the authenticated user.

Example Request:

’curl http://127.0.0.1:8080/ -X GET —-H 'Authorization: testtoken'

Example Response:

’"Notes API v1.0.0"

Notes (v1)

Create

POST /note/
Create a new note.

Logic Func create_note ()
Request JSON Object

* body (str)- Required. Note body

¢ done (bool)— Marks if a note is done or not. (Defaults to False)
Request Headers

* Authorization — The auth token for the authenticated user.
Response JSON Object

* body (str)— Note body

¢ done (bool)— Marks if a note is done or not.

* note_id (int) - Note ID

Example Request:

curl http://127.0.0.1:8080/note/ —-X POST -H 'Authorization: testtoken' \
-H 'Content-Type: application/json' -d \
'
"body": "body",
"done": false

} 1

Example Response:

{
llbodyll : "body H’
"done": false,
"note_id": 2

Delete

DELETE /note/ (int: note_id)/
Delete an existing note.

1.1. Using in Flask 9
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Logic Func delete_note ()
Query Parameters

* note_id (int) - Required. Note ID
Request Headers

e Authorization — The auth token for the authenticated user.

Example Request:

’curl http://127.0.0.1:8080/note/1/ -X DELETE -H 'Authorization: testtoken'

Example Response:

|

Retrieve

GET /note/ (int: note_id)/
Get a note by ID.

Logic Func get_note ()
Query Parameters
* note_id (int) - Required. Note ID
* note_type (str)— Required. The type of note Must be one of: [ ‘quick’, ‘detailed’].
Request Headers
» Authorization — The auth token for the authenticated user.
Response JSON Object
* body (str)— Note body
¢ done (bool)— Marks if a note is done or not.
e note_id (int)— Note ID

Example Request:

curl 'http://127.0.0.1:8080/note/1/?note_type=quick' -X GET \
—-H 'Authorization: testtoken'

Example Response:

{
"body": "Example body",
"done": true,
"note_id": 1

Retrieve List

GET /note/
Get a list of notes.
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Logic Func get_notes ()
Request Headers
* Authorization — The auth token for the authenticated user.
* X-Geolp-Country — An ISO 3166-1 alpha-2 country code.
Response JSON Array of Objects
* body (str)— Note body
* done (bool)— Marks if a note is done or not.
* note_id (int)— Note ID

Example Request:

curl http://127.0.0.1:8080/note/ —-X GET —-H 'Authorization: testtoken' \
-H 'X-GeoIp-Country: US'

Example Response:

[

"body": "Example body",
"done": true,
"note_id": 1

Update

PUT /note/ (int: note_id) /
Update an existing note.

Logic Func update_note ()
Request JSON Object

* note_id (int) - Required. Note ID

* body (str)— Note body (Defaults to None)

¢ done (bool)— Marks if a note is done or not. (Defaults to None)
Request Headers

* Authorization — The auth token for the authenticated user.
Response JSON Object

* body (str)— Note body

¢ done (bool)— Marks if a note is done or not.

* note_id (int)— Note ID

Example Request:

curl http://127.0.0.1:8080/note/1/ —-X PUT —-H 'Authorization: testtoken' \
-H 'Content-Type: application/json' -d \
"

(continues on next page)
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(continued from previous page)

llbody": "bodyll’
"done": false,
"note_id": 1

} U

Example Response:

{
llbodyll : "body " ,
"done": false,
"note_id": 1

1.1.9 Flask Module Documentation
exception doctor.flask.HTTP400Exception (description=None, errors=None)
Represents a HTTP 400 error.
Parameters
* description (Optional[str])— The error description.

* errors (Optional[dict])— A dict containing all validation errors during the request.
The key is the param name and the value is the error message.

exception doctor.flask.HTTP401Exception (description=None, errors=None)
exception doctor.flask.HTTP403Exception (description=None, errors=None)
exception doctor.flask.HTTP404Exception (description=None, errors=None)
exception doctor.flask.HTTP409Exception (description=None, errors=None)
exception doctor.flask.HTTP500Exception (description=None, errors=None)

exception doctor.flask.SchematicHTTPException (description=None, errors=None)
Schematic specific sub-class of werkzeug’s BadRequest.

Note that this adds a flask-restful specific data attribute to the class, as the error wouldn’t render properly without
it.

Parameters
* description (Optional[str])— The error description.

* errors (Optional[dict]) — A dict containing all validation errors during the request.
The key is the param name and the value is the error message.

doctor.flask.create_routes (routes)
A thin wrapper around create_routes that passes in flask specific values.

Parameters routes (Tuple[Route]) — A tuple containing the route and another tuple with all
http methods allowed for the route.

Return type List[Tuple[str, Resource]]
Returns A list of tuples containing the route and generated handler.

doctor.flask.handle_http (handler, args, kwargs, logic)
Handle a Flask HTTP request

Parameters
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* handler (Resource) — flask_restful.Resource: An instance of a Flask Restful resource
class.

* args (tuple)— Any positional arguments passed to the wrapper method.
* kwargs (dict)— Any keyword arguments passed to the wrapper method.

* logic (callable)— The callable to invoke to actually perform the business logic for this
request.

doctor.flask.should raise_response_validation_errors ()
Returns if the library should raise response validation errors or not.

If the environment variable RAISE_RESPONSE _VALIDATION _ERRORS is set, it will return True.
Return type bool

Returns True if it should, False otherwise.

1.2 Generating APl Documentation

You can use Doctor to generate Sphinx documentation for your APL. It will introspect the list of routes for your Flask
app, and will use the values from your schema to generate a list of parameters for those routes.

For example, to generate API documentation for the example Flask app, you would add doctor.docs.flask to
the extensions list in Sphinx’s conf.py file:

extensions = [
'sphinx.ext.autodoc',
'sphinx.ext.coverage',
'sphinx.ext.viewcode',
'doctor.docs.flask’',

You’ll also need to import and instantiate Aut oF laskHarness in conf.py:

from doctor.docs.flask import AutoFlaskHarness

autoflask_harness = AutoFlaskHarness (
routes_filename='examples/flask/app.py',
url_prefix="http://127.0.0.1:8080")

This harness class provides setup and teardown handlers that are used to load your Flask application. The documenta-
tion directives use the harness to introspect and make mock requests against your app. If you have custom setup and
teardown steps that you would like to take (such as loading fixtures into a database), you can subclass it and customize
it. Take a look at BaseHarness for a list of the hooks that are available.

If you are adding extra logic to the harness and subclassing AutoFlaskHarness, make note of the signature of
setup_app (). The sphinx_app parameter is not the Flask application. To access the Flask application object, use

self.app. e.g.

from doctor.docs.flask import AutoFlaskHarness
from myapp import db
class MyCustomHarness (AutoFlaskHarness) :
def setup_app(self, sphinx_app):
super (MyCustomHarness, self) .setup_app (sphinx_app)
with self.app.app_context () :
db.init_app(self.app) # initialize sqglalchemy db extension

Then, add an autoflask directive to one of your rst files:

1.2. Generating APl Documentation 13
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API Documentation

. autoflask::

When you run Sphinx, it will render documentation like this:

1.2.1 API Status
Retrieve

GET /
Logic Func status ()
Request Headers
* Authorization — The auth token for the authenticated user.

Example Request:

’curl http://127.0.0.1:8080/ -X GET —-H 'Authorization: testtoken'

Example Response:

’"Notes API v1.0.0"

1.2.2 Notes (v1)

Create
POST /note/
Create a new note.
Logic Func create_note ()
Request JSON Object
* body (str)— Required. Note body
¢ done (bool)— Marks if a note is done or not. (Defaults to False)
Request Headers
* Authorization — The auth token for the authenticated user.
Response JSON Object
* body (str)— Note body
¢ done (bool)— Marks if a note is done or not.
* note_id (int)— Note ID

Example Request:
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curl http://127.0.0.1:8080/note/ —-X POST -H 'Authorization: testtoken' \
-H 'Content-Type: application/json' -d \
"
"body": "body",
"done": false
b

Example Response:

{
llbodyﬂ . Hbody" ,
"done": false,
"note_id": 2

Delete
DELETE /note/ (int: note_id)/
Delete an existing note.
Logic Func delete_note ()
Query Parameters
* note_id (int) - Required. Note ID
Request Headers
* Authorization — The auth token for the authenticated user.

Example Request:

’curl http://127.0.0.1:8080/note/1/ —-X DELETE -H 'Authorization: testtoken'

Example Response:

|

Retrieve
GET /note/ (int: note_id) /
Get a note by ID.
Logic Func get_note ()
Query Parameters

* note_id (int) - Required. Note ID

* note_type (str)— Required. The type of note Must be one of: [ ‘quick’, ‘detailed’].

Request Headers

* Authorization — The auth token for the authenticated user.
Response JSON Object

* body (str)— Note body

¢ done (bool)— Marks if a note is done or not.

1.2. Generating APl Documentation
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* note_id (int)— Note ID
Example Request:

curl 'http://127.0.0.1:8080/note/1/?note_type=quick'
-H 'Authorization: testtoken'

-X GET \

Example Response:

{
"body": "Example body",
"done": true,
"note_id": 1

Retrieve List
GET /note/
Get a list of notes.

Logic Func get_notes ()

Request Headers

* Authorization — The auth token for the authenticated user.
* X-Geolp-Country — An ISO 3166-1 alpha-2 country code.
Response JSON Array of Objects
* body (str)— Note body
* done (bool)— Marks if a note is done or not.
* note_id (int) - Note ID
Example Request:

curl http://127.0.0.1:8080/note/ -X GET -H
-H 'X-GeoIp-Country: US'

'Authorization:

testtoken' \

Example Response:

[

"body": "Example body",
"done": true,
"note_id": 1

Update
PUT /note/ (int: note_id)/
Update an existing note.
Logic Func update_note ()

Request JSON Object

16
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* note_id (int) - Required. Note ID

* body (str)— Note body (Defaults to None)

* done (bool)— Marks if a note is done or not. (Defaults to None)
Request Headers

* Authorization — The auth token for the authenticated user.
Response JSON Object

* body (str)— Note body

¢ done (bool)— Marks if a note is done or not.

e note_id (int)— Note ID

Example Request:

curl http://127.0.0.1:8080/note/1/ —-X PUT —-H 'Authorization: testtoken' \
-H 'Content-Type: application/json' -d \
'
"body": "body",
"done": false,
"note_id": 1

} U

Example Response:

{
llbodyll : "bOdy",
"done": false,
"note_id": 1

1.2.3 Grouping Related API Endpoints Under A Heading

You can specify a heading to group together related api routes when generating api documentation. To do this, simply
pass a value to the heading kwarg when defining your Route.

from doctor.routing import delete, get, put, post, Route

routes = (

Route ('/', methods=(

get (status, title='Show API Version'),), heading='API Status'),
Route ('/note/', methods=(

get (get_notes, title='Get Notes'),

post (create_note, title='Create Note'), heading='Notes')
)y
Route ('/note/<int:note_id>/', methods=(

delete (delete_note, title='Delete Note'),

get (get_note, title='Get Note'),

put (update_note, title='Update Note'), heading='Notes')
) 14

1.2. Generating APl Documentation 17



https://tools.ietf.org/html/rfc7235#section-4.2

Doctor Documentation, Release 3.13.4

1.2.4 Customizing APl Endpoint Headings

You can specify a short title when creating the routes which will show up as a sub link below the group heading. To
do this, pass a value to title kwarg when defining your http methods for a route. If a title is not provided, one will be
generated based on the http method. The automatic title will be one of Retrieve, Delete, Create, or Update.

from doctor.routing import delete, get, put, post, Route

routes = (
Route ('/', methods=(
get (status, title='Show API Version'),)),
Route ('/note/', methods=(
get (get_notes, title='Get Notes'),
post (create_note, title='Create Note'))
)I
Route ('/note/<int:note_id>/"', methods=(
delete (delete_note, title='Delete Note'),
get (get_note, title='Get Note'),
put (update_note, title='Update Note'))
)I

1.2.5 Overriding Example Values For Specific Endpoints

By default doctor will use the example value you specified on your custom type or if one wasn’t given, the default
example for the subclass of your type. Sometimes you need to set a very specific value for a parameter in a request
when generating documentation. doctor supports this behavior by using define example values (). This
method allows you to override parameters on a per request basis. To do this subclass the AutoFlaskHarness and
override the setup_app () method. Then you can define example values for a particular route and method.

from doctor.docs.flask import AutoFlaskHarness

class MyHarness (AutoFlaskHarness) :
def setup_app(self, sphinx_app) :
super (MyHarness, self).setup_app (sphinx_app)
self.define_example_values ('GET', '"~/foo/bar/?$', {'foobar': 1})

The above code sample will change the parameters sent when sending a GET request to /foo/bar when generating
documentation for that route. You can call this method for as many routes as you need to provide custom parameters.

Remember if you create your own harness you’ll need to update the harness class that you instantiate in conf.py.

Note: For a flask api the 2nd parameter passed to define_example_values () is the route pattern as a string.
e.g. /foo/bar/.

1.2.6 Documenting and Sending Headers on Requests

If you need to pass header values for a request you can define them in two ways.

The first method will add the header to all requests when generating documentation. An example where this may be
useful is an Authorization header. To add this simply define a headers dict on your harness. If you would like to
provide a definition in the documentation for the header, also define a header_definitions dict where the header key
matches the header you wish to document.
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from doctor.docs.flask import AutoFlaskHarness

class MyHarness (AutoFlaskHarness) :

headers = {'Authorization': 'testtoken'}
header_definitions = {
'Authorization': 'The auth token for the authenticated user.'}

def setup_app(self, sphinx_app) :
super (MyHarness, self).setup_app (sphinx_app)

If you need to define a header for a specific route and method you can set those up in your harness using
define_header_values ().

from doctor.docs.flask import AutoFlaskHarness

class MyHarness (AutoFlaskHarness) :

headers = {'Authorization': 'testtoken'}

header_definitions = {
'Authorization': 'The auth token for the authenticated user.',
'X-GeolIp-Country': 'An ISO 3166-1 alpha-2 country code.'}

def setup_app(self, sphinx_app):
super (MyHarness, self) .setup_app (sphinx_app)
self.define_header_values ('GET', '/foo/bar/', {'X-Geolp-Country': 'US'})

The above harness will send the Authorization header on all requests and will additionally send the X-Geolp-Country
header on a GET request to /foo/bar/.

1.2.7 Module Documentation

This module can be used to generate Sphinx documentation for an API.

doctor.docs.base.ALL_RESOURCES = {}
Stores a mapping of resource names to their annotated type.

class doctor.docs.base.BaseDirective (name, arguments, options, content, lineno, con-

tent_offset, block_text, state, state_machine)
Bases: docutils.parsers.rst.Directive

Base class for doctor Sphinx directives.
You probably want to use AutoFlaskDirective instead of this class.

_prepare_env ()
Setup the document’s environment, if necessary.

_render_rst ()
Render lines of reStructuredText for items yielded by i ter_annotations ().

directive_name = None
Name to use for this directive.

This is the identifier used within the Sphinx documentation to trigger this directive. This value should be
set by subclasses. For example, in AutoFlaskDirective, this is set to “autoflask”.

classmethod get_outdated_docs (app, env, added, changed, removed)
Handler for Sphinx’s env-get-outdated event.
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This handler gives a Sphinx extension a chance to indicate that some set of documents are out of date and
need to be re-rendered. The implementation here is stupid, for now, and always says that anything that
uses the directive needs to be re-rendered.

We should make it smarter, at some point, and have it figure out which modules are used by the associated
handlers, and whether they have actually been updated since the last time the given document was rendered.

harness = None
Harness for the Flask app this directive is documenting. This is responsible for setting up and tearing down
the mock app. It is defined in Sphinx’s conf.py file, and set on the directive in run_setup () . It should
be an instance of BaseHarness.

has_content = True
Indicates to Sphinx that this directive will yield content.

classmethod purge_docs (app, env, docname)
Handler for Sphinx’s env-purge-doc event.

This event is emitted when all traces of a source file should be cleaned from the environment (that is, if
the source file is removed, or before it is freshly read). This is for extensions that keep their own caches in
attributes of the environment.

For example, there is a cache of all modules on the environment. When a source file has been changed, the
cache’s entries for the file are cleared, since the module declarations could have been removed from the
file.

run ()
Called by Sphinx to generate documentation for this directive.

classmethod setup (app)
Called by Sphinx to setup an extension.

class doctor.docs.base.BaseHarness (url_prefix)
Bases: object

Base class for doctor directive harnesses. A harness is defined in Sphinx’s conf.py, and the directive invokes the
various methods at the appropriate times, so the app can bootstrap a mock version of itself.

_get_annotation_heading (handler, route, heading=None)
Returns the heading text for an annotation.

Attempts to get the name of the heading from the handler attribute schematic_title first.

If schematic_title it is not present, it attempts to generate the title from the class path. This path: adver-
tiser_api.handlers.foo_bar.FooListHandler would translate to ‘Foo Bar’

If the file name with the resource is generically named handlers.py or it doesn’t have a full path then we
attempt to get the resource name from the class name. So FooListHandler and FooHandler would translate
to ‘Foo’. If the handler class name starts with ‘Internal’, then that will be appended to the heading. So
InternalFooListHandler would translate to ‘Foo (Internal)’

Parameters
* handler (mixed) — The handler class. Will be a flask resource class
* route (str) - The route to the handler.

Returns The text for the heading as a string.

_get_example_values (route, annotation)
Gets example values for all properties in the annotation’s schema.

Parameters
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* route (werkzeug.routing.Rule for a flask api.)- The route to get ex-
ample values for.

* annotation (doctor.resource.ResourceAnnotation)— Schema annotation
for the method to be requested.

Retruns A dict containing property names as keys and example values as values.
Return type Dict[str, Any]

_get_headers (route, annotation)
Gets headers for the provided route.

Parameters

* route (werkzeug.routing.Rule for a flask api.)- The route to get ex-
ample values for.

e annotation (doctor.resource.ResourceAnnotation)— Schema annotation
for the method to be requested.

Retruns A dict containing headers.
Return type Dict[~KT, ~VT]

define_example_values (http_method, route, values, update=False)
Define example values for a given request.

By default, example values are determined from the example properties in the schema. But if you want to
change the example used in the documentation for a specific route, and this method lets you do that.

Parameters
* http_method (str)— An HTTP method, like “get”.
e route (str) - The route to match.
* values (dict)— A dictionary of parameters for the example request.

* update (bool) - If True, the values will be merged into the default example values for
the request. If False, the values will replace the default example values.

define_header_values (http_method, route, values, update=False)
Define header values for a given request.

By default, header values are determined from the class attribute headers. But if you want to change the
headers used in the documentation for a specific route, this method lets you do that.

Parameters
* http_method (str)— An HTTP method, like “get”.
¢ route (str) - The route to match.
* values (dict)— A dictionary of headers for the example request.

* update (bool) — If True, the values will be merged into the default headers for the
request. If False, the values will replace the default headers.

defined header_values = None
Stores headers for particular methods and routes.

header_definitions = None
Stores definitions for header keys for documentation.

headers = None
Stores global headers to use on all requests

1.2
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iter_annotations ()
Yield a tuple for each schema annotated handler to document.

This must be implemented by subclasses. See Aut oFlaskHarness for an example implementation.

request (route, handler, annotation)
Make a request against the app.

This must be implemented by subclasses. See Aut oFlaskHarness for an example implementation.

setup_app (sphinx_app)
Called once before building documentation.

Parameters sphinx_app — Sphinx application object.

setup_request (sphinx_directive, route, handler, annotation)
Called before each request to the mock app.

Parameters

* sphinx_directive (BaseDirective) - The directive that is making the mock re-
quest.

* route — Path for the route. For Flask, this will be a Route object.
* handler - Flask resource for the route.

* annotation (ResourceAnnotation)— Annotation for the request.

teardown_app (sphinx_app)
Called once after building documentation.

Parameters sphinx_app — Sphinx application object.

teardown_request (sphinx_directive, route, handler, annotation)
Called after each request to the mock app.

Parameters

* sphinx_directive (BaseDirective) - The directive that is making the mock re-
quest.

* route — Path for the route. For Flask, this will be a Route object.
¢ handler — Flask resource for the route.
* annotation (ResourceAnnotation)— Annotation for the request.

doctor.docs.base.CAMEL_CASE_RE = re.compile('[A-Z][*A-Z]x"')
Used to transform a class name into it’s various words, splitting on uppercase characters. So MyClassName
becomes [‘My’, ‘Class’, ‘Name’]

class doctor.docs.base.DirectiveState
Bases: object

This is used to hold Sphinx serialized state for our directives.

doctor.docs.base .HTTP_METHODS = ('get', 'post', 'put', 'patch', 'delete')
These are the HTTP methods that will be documented on handlers.

Note that HEAD and OPTIONS aren’t included here.

doctor.docs.base.TYPE_MAP = {'array': 'list', 'boolean': 'bool’', 'integer': 'int',
Used to map the JSON schema types to more Pythonic types for consistency.

doctor.docs.base.URL_PARAMS RE = re.compile('\\(([a-zA-Z_]1+)\\:")
Used to get all url parameter names.
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doctor.docs.base.class_name_to_resource_name (class_name)
Converts a camel case class name to a resource name with spaces.

>>> class_name_to_resource_name ('FooBarObject'")
'Foo Bar Object'

Parameters class_name (str)— The name to convert.
Return type str
Returns The resource name.
doctor.docs.base.get_array items_description (item)
Returns a description for an array’s items.
Parameters item (Array)— The Array type whose items should be documented.
Return type str
Returns A string documenting what type the array’s items should be.

doctor.docs.base.get_example_curl_lines (method, url, params, headers)
Render a cURL command for the given request.

Parameters
* method (str)— HTTP request method (e.g. “GET”).
e url (str)— HTTP request URL.
* params (dict)—JSON body, for POST and PUT requests.
* headers (dict) — A dict of HTTP headers.
Return type List[str]
Returns list

doctor.docs.base.get_example_lines (headers, method, url, params, response)
Render a reStructuredText example for the given request and response.

Parameters
* headers (dict)— A dict of HTTP headers.
* method (str)— HTTP request method (e.g. “GET”).
e url (str)— HTTP request URL.
* params (dict)— Form parameters, for POST and PUT requests.
* response (str)— Text response body.
Return type List[str]
Returns list

doctor.docs.base.get_json_lines (annotation, field, route, request=False)
Generate documentation lines for the given annotation.

This only documents schemas of type “object”, or type “list” where each “item” is an object. Other types are
ignored (but a warning is logged).

Parameters

* annotation (doctor.resource.ResourceAnnotation) — Annotation object
for the associated handler method.
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» field (str)— Sphinx field type to use (e.g. ‘<json’).

* route (str) - The route the annotation is attached to.

* request (bool)— Whether the resource annotation is for the request or not.
Return type List[~T]
Returns list of strings, one for each line.

doctor.docs.base.get_json_object_1lines (annotation, properties, field, url_params, re-
quest=False, object_property=False)
Generate documentation for the given object annotation.

Parameters

* annotation (doctor.resource.ResourceAnnotation) — Annotation object
for the associated handler method.

» field (str)— Sphinx field type to use (e.g. ‘<json’).
* url_params (1ist)— A list of url parameter strings.
* request (bool)— Whether the schema is for the request or not.

* object_property (bool) — If True it indicates this is a property of an object that we
are documenting. This is only set to True when called recursively when encountering a
property that is an object in order to document the properties of it.

Return type List[str]
Returns list of strings, one for each line.

doctor.docs.base.get_json_types (annotated_type)
Returns the json types for the provided annotated type.

This handles special cases for when we encounter UnionType and an Array. UnionType’s will have all valid
types returned. An Array will document what the items type is by placing that value in brackets, e.g. list[str].

Parameters annotated_type (SuperType)— A subclass of SuperType.
Return type List[str]
Returns A list of json types.

doctor.docs.base.get_name (value)
Return a best guess at the qualified name for a class or function.

Parameters value (class or function)— A class or function object.
Returns str
Return type str

doctor.docs.base.get_object_reference (0bj)
Gets an object reference string from the obj instance.

This adds the object type to ALL_RESOURCES so that it gets documented and returns a str which contains a
sphinx reference to the documented object.

Parameters obj (Object)— The Object instance.
Return type str

Returns A sphinx docs reference str.
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doctor.docs.base.get_resource_object_doc_lines ()
Generate documentation lines for all collected resource objects.

As API documentation is generated we keep a running list of objects used in request parameters and responses.

This section will generate documentation for each object and provide an inline reference in the API documenta-
tion.

Return type List[str]
Returns A list of lines required to generate the documentation.

doctor.docs.base.normalize_route (route)
Strip some of the ugly regexp characters from the given pattern.

>>> normalize_route ('”/user/<user_id:int>/2S$")
u'/user/ (user_id:int) /"

Return type str

doctor.docs.base.prefix_lines (lines, prefix)
Add the prefix to each of the lines.

>>> prefix_lines(['foo', 'bar']l, ' ")
[ foo', ' bar']
>>> prefix_lines ('foo\nbar', ' ")
[ foo', ! bar']
Parameters

* or str lines (list)— A string or a list of strings. If a string is passed, the string is
split using splitlines().

* prefix (str)— Prefix to add to the lines. Usually an indent.

Returns list

This module provides Sphinx directives to generate documentation for Flask resources which have been annotated
with schema information. It is broken into a separate module so that Flask applications using doctor for validation
don’t need to include Sphinx in their runtime dependencies.

class doctor.docs.flask.AutoFlaskDirective (name, arguments, options, content,

lineno, content_offset, block_text, state,
state_machine)

Bases: doctor.docs.base.BaseDirective

Sphinx directive to document schema annotated Flask resources.

class doctor.docs.flask.AutoFlaskHarness (app_module_filename, url_prefix)
Bases: doctor.docs.base.BaseHarness

iter_annotations ()
Yield a tuple for each Flask handler containing annotated methods.

Each tuple contains a heading, routing rule, the view class associated with the rule, and the annotations for
the methods in that class.

request (rule, view_class, annotation)
Make a request against the app.
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This attempts to use the schema to replace any url params in the path pattern. If there are any unused
parameters in the schema, after substituting the ones in the path, they will be sent as query string parameters

or form parameters. The substituted values are taken from the “example” value in the schema.

Returns a dict with the following keys:

* url — Example URL, with url_prefix added to the path pattern, and the example values substituted in

for URL params.
* method — HTTP request method (e.g. “GET”).
e params — A dictionary of query string or form parameters.

* response — The text response to the request.

Parameters
* route — Werkzeug Route object.
e view class — View class for the annotated method.

e annotation (doctor.resource.ResourceAnnotation)— Annotation for the
method to be requested.

Returns dict
setup_app (sphinx_app)
Called once before building documentation.
Parameters sphinx app — Sphinx application object.

doctor.docs.flask.setup (app)
This setup function is called by Sphinx.

1.3 Schemas

class doctor.schema.Schema (schema, schema_path=None)
This class is used to manipulate JSON schemas and validate values against the schema.

Parameters
¢ schema (dict) — The loaded schema.
* schema_path (str) — The absolute path to the directory of local schemas.

classmethod from file (schema_filepath, *args, **kwargs)
Create an instance from a YAML or JSON schema file.

Any additional args or kwargs will be passed on when constructing the new schema instance (useful for

subclasses).
Parameters schema_filepath (str) — Path to the schema file.
Returns an instance of the class.
Raises SchemaLoadingError — for invalid input files.

get_validator (schema=None)
Get a jsonschema validator.

Parameters schema (dict)— A custom schema to validate against.

Returns an instance of jsonschema Draft4 Validator.
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resolve (ref, document=None)
Resolve a ref within the schema.

This is just a convenience method, since RefResolver returns both a URI and the resolved value, and we
usually just need the resolved value.

Parameters

e ref (str)— URI to resolve.

* document (dict)— Optional schema in which to resolve the URI.
Returns the portion of the schema that the URI references.
See SchemaRefResolver.resolve ()

resolver
jsonschema RefResolver object for the base schema.

validate (value, validator)
Validates and returns the value.

If the value does not validate against the schema, SchemaValidationError will be raised.
Parameters
* value — A value to validate (usually a dict).

* validator - An instance of a jsonschema validator class, as created by
Schema.get_validator().

Returns the passed value.

Raises
* SchemaValidationError —
* Exception —

validate_ json (json_value, validator)
Validates and returns the parsed JSON string.

If the value is not valid JSON, ParseError will be raised. If it is valid JSON, but does not validate against
the schema, SchemaValidationError will be raised.

Parameters
* json_value (str)—JSON value.

* validator - An instance of a jsonschema validator class, as created by
Schema.get_validator().

Returns the parsed JSON value.

class doctor.schema.SchemaRefResolver (base_uri, referrer, store=(), cache_remote=True, han-

dlers=(), urljoin_cache=None, remote_cache=None)
Subclass in order to provide support for loading YAML files.

_format_stack (stack, current=None)
Prettifies a scope stack for use in error messages.

Parameters
* stack (1ist (str))— List of scopes.

* current (str) - The current scope. If specified, will be appended onto the stack before
formatting.
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Returns str

resolve (ref, document=None)
Resolve a fragment within the schema.

If the resolved value contains a $ref, it will attempt to resolve that as well, until it gets something that is
not a reference. Circular references will raise a SchemaError.

Parameters
e ref (str) - URI toresolve.
* document (dict)— Optional schema in which to resolve the URIL.

Returns a tuple of the final, resolved URI (after any recursion) and resolved value in the schema
that the URI references.

Raises SchemaError —

resolve remote (uri)
Add support to load YAML files.

This will attempt to load a YAML file first, and then go back to the default behavior.
Parameters uri (str) - the URI to resolve

Returns the retrieved document

1.4 Resource Schemas

doctor.resource.HTTP_METHOD_TITLES = {'DELETE': 'Delete', 'GET': 'Retrieve', 'POST':

A mapping of HTTP method to title that should be used for it in API documentation.

class doctor.resource.ResourceAnnotation (logic, http_method, title=None)
Bases: object

Metadata about the types used for a given request method.
Parameters
* logic (Callable)— The logic function for the resource.

* http_method (str) — The http method for this resource. One of DELETE, GET, POST
or PUT.

* title (Optional[str])— Thetitle to be used by the api documentation for this resource.

class doctor.resource.ResourceSchema (schema, handle_http=None,
raise_response_validation_errors=False, **kwargs)
Bases: doctor.schema.Schema

This class extends Schema with methods for generating HTTP handler functions that automatically parse and
validate the request and response objects with a given schema.

_create_request_schema (params, required)
Create a JSON schema for a request.

Parameters

* params (list) — A list of keys specifying which definitions from the base schema
should be allowed in the request.

* required (11ist)— A subsetof the params that the requester must specify in the request.
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Returns a JSON schema dict

class doctor.resource.ResourceSchemaAnnotation (logic, http_method, schema, re-
quest_schema, response_schema,

title=None)
Bases: object

Metadata about the schema used for a given request method.

An instance of this class is attached to each handler method in a _schema_annotation attribute. It can be used for
introspection about the schemas, to generate things like API documentation and hyper schemas from the code.

Parameters
* logic (func) - Logic function which will handle the request.
* http_method (str) — The HTTP request method for this request (e.g. GET).

* schema (doctor.resource.ResourceSchema) — The resource schema object for
this handler.

* request_schema (dict)— The schema used to validate the request.
* response_schema (dict) — The schema used to validate the response.

* title (str) — A short title for the route. e.g. ‘Create Foo’ might be used for a POST
method on a FooListHandler.

classmethod get_annotation (fn)
Find the _schema_annotation attribute for the given function.

This will descend through decorators until it finds something that has the attribute. If it doesn’t find it
anywhere, it will return None.

Parameters £n (func) — Find the attribute on this function.

Returns an instance of ResourceSchemaAnnotation or None.

1.5 Response Module Documentation

doctor.response.CT = ~CT
A type variable to represent the type of content of a Response.

class doctor.response.Response (content, headers=None, status_code=None)
Represents a response.

This object contains the response itself along with any additional headers that should be added and returned with
the response data. An instance of this class can be returned from a logic function in order to modify response
headers.

Parameters
* content (~CT) — The data to be returned with the response.
* headers (dict) — A dict of response headers to include with the response

* status_code (int) - The status code for the response.
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1.6 Routing

1.6.1 Module Documentation

class doctor.routing.HTTPMethod (method, logic, allowed_exceptions=None, title=None,

req_obj_type=None)
Bases: object

Represents and HTTP method and it’s configuration.
When instantiated the logic attribute will have 3 attributes added to it:

e _doctor_allowed_exceptions - A list of excpetions that are allowed to be re-reaised if encountered
during a request.

* _doctor_params - A Params instance.
* _doctor_signature - The parsed function Signature.

» _doctor_title - The title that should be used in api documentation.

Parameters
* method (str) - The HTTP method. One of: (delete, get, post, put).
* logic (Callable)— The logic function to be called for the http method.

* allowed_exceptions (Optional[List[~T]]) —If specified, these exception classes
will be re-raised instead of turning them into 500 errors.

* title (Optional[str])— An optional title for the http method. This will be used when
generating api documentation.

* req obj_type (Optional[Callable]) — A doctor Object type that the request
body should be converted to.

class doctor.routing.Route (route, methods, heading="API’, base_handler_class=None, han-

dler_name=None, before=None, after=None)
Bases: object

Represents a route.
Parameters
» route (str) - The route path, e.g. r’"foo/<int:foo_id>/?$’
* methods (Sequence[HTTPMethod]) — A tuple of defined HTTPMethods for the route.

* heading (str) — An optional heading that this route should be grouped under in the api
documentation.

e base handler_ class — The base handler class to use.
* handler_name (Optional[str])— The name that should be given to the handler class.

* before (Optional[Callable]) — A function to be called before the logic function
associated with the route.

* after (Optional[Callable])— A function to be called after the logic function asso-
ciated with the route.

doctor.routing.create_http_method (logic, http_method, handle_http, before=None, af-

ter=None)
Create a handler method to be used in a handler class.
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Parameters

* logic (callable) — The underlying function to execute with the parsed and validated
parameters.

* http_method (str) — HTTP method this will handle.

* handle_http (Callable) — The HTTP handler function that should be used to wrap
the logic functions.

* before (Optional[Callable]) — A function to be called before the logic function
associated with the route.

* after (Optional[Callable])— A function to be called after the logic function asso-
ciated with the route.

Return type Callable
Returns A handler function.

doctor.routing.create_routes (routes, handle_http, default_base_handler_class)
Creates handler routes from the provided routes.

Parameters

* routes (Sequence[HTTPMethod]) — A tuple containing the route and another tuple
with all http methods allowed for the route.

* handle_http (Callable) — The HTTP handler function that should be used to wrap
the logic functions.

* default_base_handler class (Any) — The default base handler class that should
be used.

Return type List[Tuple[str, Any]]
Returns A list of tuples containing the route and generated handler.

doctor.routing.delete (func, allowed_exceptions=None, title=None, req_obj_type=None)
Returns a HTTPMethod instance to create a DELETE route.

See HTTPMethod
Return type HTTPMethod

doctor.routing.get (func, allowed_exceptions=None, title=None, req_obj_type=None)
Returns a HTTPMethod instance to create a GET route.

See HTTPMethod
Return type HTTPMethod

doctor.routing.get_handler_name (route, logic)
Gets the handler name.

Parameters

* route (Route) — A Route instance.

* logic(Callable)— The logic function.
Return type str
Returns A handler class name.

doctor.routing.post (func, allowed_exceptions=None, title=None, req_obj_type=None)
Returns a HTTPMethod instance to create a POST route.
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See HTTPMethod
Return type HTTPMethod

doctor.routing.put (func, allowed_exceptions=None, title=None, req_obj_type=None)
Returns a HTTPMethod instance to create a PUT route.

See HTTPMethod

Return type HTTPMethod

1.7 Parsing Helpers

This is a collection of functions used to convert untyped param strings into their appropriate JSON schema types.

doctor.parsers._parse_array (value)
Coerce value into an list.

Parameters value (str)— Value to parse.
Returns list or None if the value is not a JSON array
Raises TypeError or ValueError if value appears to be an array but can’t be parsed as JSON.

doctor.parsers._parse_boolean (value)
Coerce value into an bool.

Parameters value (str)— Value to parse.
Returns bool or None if the value is not a boolean string.

doctor.parsers._parse_object (value)
Coerce value into a dict.

Parameters value (str)— Value to parse.
Returns dict or None if the value is not a JSON object
Raises TypeError or ValueError if value appears to be an object but can’t be parsed as JSON.

doctor.parsers._parse_string (value)
Coerce value into a string.

This is usually a no-op, but if value is a unicode string, it will be encoded as UTF-8 before returning.
Parameters value (str)— Value to parse.
Returns str

doctor.parsers.map_param_names (req_params, sig_params)
Maps request param names to match logic function param names.

If a doctor type defined a param_name attribute for the name of the parameter in the request, we should use that
as the key when looking up the value for the request parameter.

When we declare a type we can specify what the parameter name should be in the request that the annotated
type should get mapped to.

>>> from doctor.types import number

>>> Latitude = number ('The latitude', param_name='location.lat'")
>>> def my_logic(lat: Latitude): pass

>>> request_params = {'location.lat': 45.2342343}
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In the above example doctor knows to pass the value at key location.lat to the logic function variable named lat
since it’s annotated by the Latitude type which specifies what the param_name is on the request.

Parameters

* req params (dict)— The parameters specified in the request.

* sig_params (dict)— The logic function’s signature parameters.
Return type dict
Returns A dict of re-mapped params.

doctor.parsers.parse_form_and query_params (req_params, sig_params)
Uses the parameter annotations to coerce string params.

This is used for HTTP requests, in which the form parameters are all strings, but need to be converted to the
appropriate types before validating them.

Parameters
* req params (dict)— The parameters specified in the request.
* sig_params (dict)— The logic function’s signature parameters.
Return type dict
Returns a dict of params parsed from the input dict.
Raises TypeSystemError — If there are errors parsing values.

doctor.parsers.parse_json (value, sig_params=None)
Parse a value as JSON.

This is just a wrapper around json.loads which re-raises any errors as a ParseError instead.
Parameters
* value (str)—JSON string.
* sig_params (dict) — The logic function’s signature parameters.
Return type dict
Returns the parsed JSON value

doctor.parsers.parse_value (value, allowed_types, name="value’)
Parse a value into one of a number of types.

This function is used to coerce untyped HTTP parameter strings into an appropriate type. It tries to coerce the
value into each of the allowed types, and uses the first that evaluates properly.

Because this is coercing a string into multiple, potentially ambiguous, types, it tests things in the order of least
ambiguous to most ambiguous:

* The “null” type is checked first. If allowed, and the value is blank (*“”’), None will be returned.

» The “boolean” type is checked next. Values of “true” (case insensitive) are True, and values of “false” are
False.

* Numeric types are checked next — first “integer”, then “number”.

* The “array” type is checked next. A value is only considered a valid array if it begins with a “[”’ and can
be parsed as JSON.

* The “object” type is checked next. A value is only considered a valid object if it begins with a “{” and can
be parsed as JSON.
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* The “string” type is checked last, since any value is a valid string. Unicode strings are encoded as UTF-8.

Parameters
* value (str)— Parameter value. Example: “1”
* allowed_types (1ist)— Types that should be attempted. Example: [“integer”, “null”’]
* name (str)— Parameter name. If not specified, “value” is used. Example: “campaign_id”

Returns a tuple of a type string and coerced value

Raises ParseError if the value cannot be coerced to any of the types

1.8 Error Classes

These error classes should be used in your Logic Functions to abstract out the HTTP layer. Doctor provides custom
exceptions which will be converted to the correct HTTP Exception by the library. This allows logic functions to be
easily reused by other logic in your code base without it having knowledge of the HTTP layer.

exception doctor.errors.DoctorError (message, errors=None)
Bases: ValueError

Base error class for Doctor.

exception doctor.errors.ForbiddenError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when a request is forbidden for the authorized user.
Corresponds to a HTTP 403 Forbidden error.

exception doctor.errors.ImmutableError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised for immutable errors for a schema.
Corresponds to a HTTP 409 Conflict error.

exception doctor.errors.InternalError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when there is an internal server error.
Corresponds to a HTTP 500 Internal Server Error.

exception doctor.errors.InvalidValueError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised for errors when doing more complex validation that can’t be done in a schema.
Corresponds to a HTTP 400 Bad Request error.

exception doctor.errors.NotFoundError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when a resource is not found.
Corresponds to a HTTP 404 Not Found error.

exception doctor.errors.ParseError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when a value cannot be parsed into an appropriate type.
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exception doctor.errors.SchemaError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised for errors in a schema.

exception doctor.errors.SchemaLoadingError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when loading a resource and it is invalid.

exception doctor.errors.SchemaValidationError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised for errors when validating things against a schema.

doctor.errors.SchematicError
Alias for DoctorError, for backwards compatibility.

alias of doctor.errors.DoctorError

exception doctor.errors.TypeSystemError (detail=None, cls=None, code=None, er-

rors=None)
Bases: doctor.errors.DoctorError

An error that represents an invalid value for a type.

This is borrowed from apistar: https://github.com/encode/apistar/blob/
50dd15f0878f0a7c50ce829a72adb276782bcb78/apistar/exceptions.py#L4-L15

Parameters
e detail (Union[str, dict, None]) — Detail about the error.
* cls (Optionall[type]) — The class type that was being instantiated.
* code (Optional[str])— The error code.

* errors (Optional[dict]) — A dict containing all validation errors during the request.
The key is the param name and the value is the error message.

exception doctor.errors.UnauthorizedError (message, errors=None)
Bases: doctor.errors.DoctorError

Raised when a request is unauthorized.

Corresponds to a HTTP 401 Unauthorized error.

1.9 Types

Doctor types validate request parameters passed to logic functions. Every request parameter that gets passed to your
logic function should define a type from one of those below. See quick type creation for functions that allow you to
create types easily on the fly.

1.9.1 String

A String type represents a str and allows you to define several attributes for validation.
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Attributes
* description- A human readable description of what the type represents. This will be used when generating
documentation.

e example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

e format - An identifier indicating a complex datatype with a string representation. For example date, to repre-
sent an ISO 8601 formatted date string. The following formats are supported:

— date - Will parse the string as a datetime.datetime instance. Expects the format ‘%Y-%m-%d’

— date-time - Will parse the string as a datetime.datetime instance. Expects a valid ISO8601 string. e.g.
2018-02-21T16:09:02Z°

— email - Does basic validation that the string is an email by checking for an ‘@’ character in the string.
— time - Will parse the string as a datetime.datetime instance. Expects the format ‘%H:%M: %S’
— uri - Will validate the string is a valid URL.

* max_length - The maximum length of the string.

e min_length - The minimum length of the string.

* nullable - Indicates if the value of this type is allowed to be None.

* param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

* parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

* pattern - A regex pattern the string should match anywhere whitin it. Uses re.search.

* trim whitespace - If True the string will be trimmed of whitespace.

Example

from doctor.types import String

class FirstName (String) :
description = "A user's first name."
min_length = 1
max_length = 255
trim_whitespace = True

1.9.2 Number

A Number type represents a float and allows you to define several attributes for validation.

Attributes
e description - A human readable description of what the type represents. This will be used when generating
documentation.

e example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.
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exclusive_ maximum-If True and maximumis set, the maximum value should be treated as exclusive (value
can not be equal to maximum).

exclusive_minimum-If True and minimumis set, the minimum value should be treated as exclusive (value
can not be equal to minimum).

maximum - The maximum value allowed.
minimum - The minimum value allowed.
multiple_of - The value is required to be a multiple of this value.
nullable - Indicates if the value of this type is allowed to be None.

param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

Example

from doctor.types import Number

class AverageRating (Number) :

description = 'The average rating.'
exclusive_maximum = False
exclusive_minimum = True

minimum = 0.00

maximum = 10.0

1.9.3 Integer

An Integer type represents an int and allows you to define several attributes for validation.

Attributes

description - A human readable description of what the type represents. This will be used when generating
documentation.

example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

exclusive_ maximum- If True and the maximum is set, the maximum value should be treated as exclusive
(value can not be equal to maximum).

exclusive minimum- If True and the minimum is set, the minimum value should be treated as exclusive
(value can not be equal to minimum).

maximum - The maximum value allowed.
minimum - The minimum value allowed.
multiple_of - The value is required to be a multiple of this value.
nullable - Indicates if the value of this type is allowed to be None.

param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.
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* parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

Example

from doctor.types import Integer

class Age (Integer):

description = 'The age of the user.'
exclusive_maximum = False
exclusive_minimum = True

minimum = 1

maximum = 120

1.9.4 Boolean
A Boolean type represents a bool. This type will convert several common strings used as booleans to a boolean type
when instaniated. The following szr values (case-insensitve) will be converted to a boolean:

e ‘true’l’false’

e ‘on’l’off’

o« 1IN0’

It also accepts typical truthy inputs e.g. True, False, 1, 0.

Attributes
* description - A human readable description of what the type represents. This will be used when generating
documentation.

e example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

* nullable - Indicates if the value of this type is allowed to be None.

* param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

* parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

Example

from doctor.types import Boolean

class Accept (Boolean) :
description = 'Indicates if the user accepted the agreement or not.'

1.9.5 Enum

An Enum type represents a str that should be one of any defined values and allows you to define several attributes for
validation.
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Attributes
* description - A human readable description of what the type represents. This will be used when generating
documentation.
e enum - A list of str containing valid values.
* case_insensitive - A boolean indicating if the values of the enum attribute are case insensitive or not.

* lowercase_value - A boolean indicating if the input value should be converted to lowercased or not. This
will happen prior to any validation.

* uppercase_value - A boolean indicating if the input value should be converted to uppercased or not. This
will happen prior to any validation.

* example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

* nullable - Indicates if the value of this type is allowed to be None.

* param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

e parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

Example

from doctor.types import Enum

class Color (Enum) :
description = 'A color.'
enum = ['blue', 'green', 'purple', 'yellow']

1.9.6 Object

An Ob ject type represents a dict and allows you to define properties and required properties.

Attributes
* additional_properties - If True, additional properties (that is, ones not defined in properties) will
be allowed.

e description- A human readable description of what the type represents. This will be used when generating
documentation.

* example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

e nullable - Indicates if the value of this type is allowed to be None.

* param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

* parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

* properties - A dict containing a mapping of property name to expected type.
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* property_dependencies - A dict containing a mapping of property name to a list of properties it depends

on. This means if the property name is present then any dependent properties must also be present, otherwise a
TypeSystemError will be raised. See JSON Schema dependencies for further information.

e required - A list of required properties.

e title- An optional title for your object. This value will be used when generating documentation about objects

in requests and responses.

Example

from doctor.types import Object, boolean, enum, string

class Contact (Object) :

description = 'An address book contact.'
additional_properties = True
properties = {
'name': string('The contact name', min_length=1, max_length=200),
'is_primary', boolean('Indicates if this is a primary contact.'),
'"type': enum('The type of contact.', enum=['Friend', 'Family']),
}
required = ['name']
# If the optional ‘type’ 1is specified, then 'is primary  will be required.
property_dependencies = {
'type': ['is_primary'],

1.9.7 Array

An Array type represents a list and allows you to define properties and required properties.

Attributes

additional_items-If itemsis alist and this is True then additional items whose types aren’t defined are
allowed in the list.

description - A human readable description of what the type represents. This will be used when generating
documentation.

example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

items - The type each item should be, or a list of types where the position of the type in the list represents the
type at that position in the array the item should be.

min_items - The minimum number of items allowed in the list.
max_1tems - The maximum number of items allowed in the list.
nullable - Indicates if the value of this type is allowed to be None.

param_name - The name of the request parameter that should map to your logic function annotated parameter.
If not specified it expects the request parameter will be named the same as the logic function parameter name.

parser - An optional function to parse the request parameter before it’s passed to the type. See custom type
parser.

unique_items - If True, items in the array should be unique from one another.
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Example

from doctor.types import Array, string

class Countries (Array) :

description = 'An array of countries.'
items = string('A country')

min_items = 0

max_items = 5

unique_items = True

1.9.8 UnionType

A UnionType allows you to specify that a type can be one of n types defined in the t ypes attribute. The first type
in the list of types that is valid will be used.

Attributes
* description - A human readable description of what the type represents. This will be used when generating
documentation.

e example - An example value to send to the endpoint when generating API documentation. This is optional
and a default example value will be generated for you.

e types - A list of allowed types the value could be. If the value doesn’t match any of the types a
TypeSystemError will be raised.

Example

from doctor.types import string, UnionType

S string('Starts with S.', pattern=r'"S.x")
T = string('Starts with T.', pattern=r'"T.x")

class SOrT (UnionType) :
description = 'A string that starts with “S° or T
types = [S, T]

# Valid values:
SOrT('S is the first letter.')
SOrT('T is the first letter.')

# Invalid value:
SOrT ('Does not start with S or T.'")

1.9.9 JsonSchema

A JsonSchema type is primarily meant to ease the transition from doctor 2.x.x to 3.0.0. It allows you to specify an
already defined schema file to represent a type. You can use a definition within the schema as your type or the root
type of the schema.

This type will use the json schema to set the description, example and native type attributes of the class. This type
should not be used directly, instead you should use json_ schema_type () to create your class.
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Attributes

* definition_key - The key of the definition within your schema that should be used for the type.

e description - A human readable description of what the type represents. This will be used when generating
documentation. This value will automatically get loaded from your schema definition.

e example - An example value to send to the endpoint when generating API documentation. This value will
automatically get loaded from your schema definition.

e schema_ file - The full path to the schema file. This attribute is required to be defined on your class.

Example

annotation.yaml

$schema: 'http://json-schema.org/draft-04/schema#’
description: An annotation.
definitions:
annotation_id:
description: Auto-increment ID.
example: 1
type: integer
name:
description: The name of the annotation.
example: Example Annotation.
type: string
type: object
properties:
annotation_id:
Sref: '#/definitions/annotation_id’
name:
Sref: '#/definitions/name'’
additionalProperties: false

Using ‘definition_key*

from doctor.types import json_schema_type

AnnotationId = Jjson_schema_type (
'/full/path/to/annocation.yaml', definition_key='annotation_id")

Without ‘definition_key*

from doctor.types import json_schema_type

Annotation = json_schema_type ('/full/path/to/annotation.yaml’")

1.9.10 Quick Type Creation

Each type also has a function that can be used to quickly create a new type without having to define large classes. Each
of these functions takes the description of the type as the first positional argument and any attributes the type accepts
can be passed as keyword arguments. The following functions are provided:

e array () - Create anew Array type.
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* boolean () - Create anew Boolean type.

e enum () - Create a new Enum type.

* integer () - Create anew Integer type.

. json_schema_type()-(HemaanewL]sonSchematyp&
* new_type () - Create a new user defined type.

e number () - Create a new Number type.

e string() - Create anew St ring type.

Examples

from doctor.errors import TypeSystemError

from doctor.types import (
array, boolean, enum, integer, json_schema_type, new_type, number,
string, String)

# Create a new array type of countries
Countries = array('List of countries', items=string('Country'), min_items=1)

# Create a new boolean type
Agreed = boolean('Indicates if user agreed or not')

# Create a new enum type
Color = enum('A color', enum=['blue', 'green', 'red'])

# Create a new integer type
AnnotationId = integer ('Annotation PK', minimum=1)

# Create a new jsonschema type
Annotation = json_schema_type (schema_file='/path/to/annotation.yaml")

# Create a new type based on a String
class FooString(String) :

must_start_with foo = True

def _ new__ (cls, *args, **kwargs):

value = super().__new__ (cls, =xargs, =**kwargs)
if cls.must_start_with_foo:
if not value.lower () .startswith('foo'"):

raise TypeSystemError ('Must start with foo', cls=cls)
MyFooString = new_type (FooString)

# Create a new number type
ProductRating = number ('Product rating', maximum=10, minimum=1)

# Create a new string type
FirstName = string('First name', min_length=2, max_length=255)

# Create a new type based on FirstName, but is allowed to be None
NullableFirstName = new_type (FirstName, nullable=True)
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1.9.11 Custom Type Parser

Note: The parser attribute only applies for non-json requests (application/x-www-form-urlencoded). If the request
uses a json body, it will be parsed as normal and any callable defined will not be executed.

In some instances you don’t have control over what data gets sent to an endpoint due to legacy integrations. If you need
the ability to transform a request parameter before it gets validated by the type, you can specify a custom parser
attribute. It’s value should be a callable that accepts a value that is the request parameter and returns the parsed value.
The callable should raise a ParserError if it fails to parse the value.

# types.py
from typing import List

from doctor.errors import ParserError
from doctor.types import array, string

def str_to_array(value: str) -> List([str]:
"""Parses a comma separated value to an array.

Our request parameter 1is a str that looks like: "'iteml,item2'’

>>> str_to_array('iteml,item2"')
["iteml', 'item2']

:param value: The value to parse, e.g. 'iteml,item2'

:returns: A list of values.

wnn

# If your logic is more complex and the value can't be parsed, raise
# a 'ParserError’ 1in your function.

return value.split(',")

Item = string('An item.')
Items = array('An array of items.', items=Item, parser=str_to_array)

# logic.py

# HTTP POST /items items=iteml$%2Citem2

def create_items (items: Items) :
# The comma separated string becomes a list of items when passed to the
# logic function.
print (items) # ['iteml', 'item2']

1.9.12 Custom Type Validation

If you need to provide custom validation outside of that supported by the builtin doctor types you can provide your
own validate method on your type class to perform custom validation. To do this, simply override the validate ()
method. This method should take a single argument that is the value and perform validation on it. If it fails validation
it should raise a TypeSystemError.

An example might be that we want to allow an object to be passed as a request parameter that doesn’t have any schema.
We accept any arbitrary key/values. The only restriction is that the keys need to match a particular pattern. To do this
we can add our own validate method to ensure this happens.
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from doctor.errors import TypeSystemError
from doctor.types import Object

class UserSettings (Object) :

description = 'An object containing user settings.'
additional_properties = True
@classmethod

def validate(cls, value):
for key in value:
if not key.startswith('user_'"):
raise TypeSystemError ('Key does not begin with “user_ " '.format (key))

1.9.13 Module Documentation

Copyright © 2017, Encode OSS Ltd. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, IN-
CIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSI-
NESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CON-
TRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAM-
AGE.

This file is a modified version of the typingsystem.py module in apistar. https://github.com/encode/apistar/blob/
973c6485d8297c1bcef35a42221ac5107dce25d5/apistar/typesystem.py

class doctor.types.Array (*args, **kwargs)
Bases: doctor. types. SuperType, list

Represents a [ist type.

additional_items = False
If items is a list and this is True then additional items whose types aren’t defined are allowed in the list.

classmethod get_example ()
Returns an example value for the Array type.

If an example isn’t a defined attribute on the class we return a list of 1 item containing the example value
of the items attribute. If items is None we simply return a [/].

Return type 1ist
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items = None

The type each item should be, or a list of types where the position of the type in the list represents the type

at that position in the array the item should be.

max_items = None
The maxiimum number of items allowed in the list.

min_items = 0
The minimum number of items allowed in the list.

native_type
aliasof builtins.list

unique_items = False
If True items in the array should be unique from one another.

class doctor.types.Boolean (*args, **kwargs)
Bases: doctor. types. SuperType

Represents a bool type.

classmethod get_example ()
Returns an example value for the Boolean type.

Return type bool

native_type
aliasof builtins.bool

class doctor.types.Enum (*args, **kwargs)
Bases: doctor. types. SuperType, str

Represents a str type that must be one of any defined allowed values.

case_insensitive = False
Indicates if the values of the enum are case insensitive or not.

enum = []
A list of valid values.

classmethod get_example ()
Returns an example value for the Enum type.

Return type str

lowercase_value = False
If True the input value will be lowercased before validation.

native_type
aliasof builtins.str

uppercase_value = False
If True the input value will be uppercased before validation.

class doctor.types.Integer (*args, **kwargs)
Bases: doctor. types._NumericType, int

Represents an int type.

classmethod get_example ()
Returns an example value for the Integer type.

Return type int
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native_type
aliasof builtins.int

doctor.types.JSON_TYPES_TO_NATIVE = {'array': <class 'list'>,

A mapping of json types to native python types.

class doctor.types.JsonSchema (*args, **kwargs)
Bases: doctor. types. SuperType

Represents a type loaded from a json schema.

'boolean'’':

<class

NOTE: This class should not be used directly. Instead use json_schema_type () tocreate a new class based

on this one.

definition_key = None

The key from the definitions in the schema file that the type should come from.

classmethod get_example ()
Returns an example value for the JsonSchema type.

Return type Any

schema = None
The loaded ResourceSchema

schema_file = None
The full path to the schema file.

exception doctor.types.MissingDescriptionError
Bases: ValueError

An exception raised when a type is missing a description.

class doctor.types.Number (*args, **kwargs)
Bases: doctor. types._ NumericType, float

Represents a float type.

classmethod get_example ()
Returns an example value for the Number type.

Return type float

native_type
aliasof builtins.float

class doctor.types.Object (*args, **kwargs)
Bases: doctor. types. SuperType, dict

Represents a dict type.

additional_properties = True
If True additional properties will be allowed, otherwise they will not.

classmethod get_example ()
Returns an example value for the Dict type.

If an example isn’t a defined attribute on the class we return a dict of example values based on each

property’s annotation.
Return type dict

native_type
aliasof builtins.dict
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properties = {}

A mapping of property name to expected type.

property_ dependencies = {}

A mapping of property name to a list of other properties it requires when the property name is present.

required = []
A list of required properties.

title = None
A human readable title for the object.

class doctor.types.String (*args, **kwargs)

Bases: doctor. types. SuperType, str
Represents a str type.

format = None
Will check format of the string for date, date-time, email, time and uri.

classmethod get_example ()
Returns an example value for the String type.

Return type str

max_length = None
The maximum length of the string.

min_length = None
The minimum length of the string.

native_type
aliasof builtins.str

pattern = None
A regex pattern that the string should match.

trim whitespace = True
Whether to trim whitespace on a string. Defaults to True.

class doctor.types.SuperType (*args, **kwargs)

Bases: object
A super type all custom types must extend from.

This super type requires all subclasses define a description attribute that describes what the type represents. A
ValueError will be raised if the subclass does not define a description attribute.

description = None
The description of what the type represents.

example = None
An example value for the type.

nullable = False
Indicates if the value of this type is allowed to be None.

param_name = None
An optional name of where to find the request parameter if it does not match the variable name in your
logic function.

parser = None
An optional callable to parse a request paramter before it gets validated by a type. It should accept a single
value paramter and return the parsed value.
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classmethod validate (value)
Additional validation for a type.

All types will have a validate method where custom validation logic can be placed. The implementor

should return nothing if the value is valid, otherwise a TypeSystemError should be raised.
Parameters value (Any) — The value to be validated.

class doctor.types.UnionType (*args, **kwargs)
Bases: doctor. types. SuperType

A type that can be one of any of the defined types.

The first type that does not raise a TypeSystemError will be used as the type for the variable.

classmethod get_example ()
Returns an example value for the UnionType.

types = []
A list of allowed types.

class doctor.types._NumericType (*args, **kwargs)
Bases: doctor. types. SuperType

Base class for both Number and Integer.

exclusive maximum = False
The maximum value should be treated as exclusive or not.

exclusive _minimum = False
The minimum value should be treated as exclusive or not.

maximum = None
The maximum value allowed.

minimum = None
The minimum value allowed.

multiple_of = None
The value is required to be a multiple of this value.

doctor.types.array (description, **kwargs)
Create a Array type.

Parameters

* description — A description of the type.

* kwargs — Can include any attribute defined in Array
Return type Any

doctor.types.boolean (description, **kwargs)
Create a Boolean type.

Parameters

* description — A description of the type.

* kwargs — Can include any attribute defined in Boolean
Return type Any

class doctor.types.classproperty (fget)
Bases: object

A decorator that allows a class to contain a class property.

1.9. Types
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This is a function that can be executed on a non-instance but accessed via a property.

>>> class Foo(object):
a =1
@classproperty
def b(cls):
return cls.a + 1
>>> Foo.Db
2

doctor.types.enum (description, **kwargs)
Create a Enum type.

Parameters

* description — A description of the type.

* kwargs — Can include any attribute defined in Enum
Return type Any

doctor.types.get_types (json_type)
Returns the json and native python type based on the json_type input.

If json_type is a list of types it will return the first non ‘null’ value.
Parameters json_type (Union[str, List[str]])— A json type or a list of json types.
Return type Tuple[str, str]
Returns A tuple containing the json type and native python type.

doctor.types.get_value_from_ schema (schema, definition, key, definition_key)
Gets a value from a schema and definition.

If the value has references it will recursively attempt to resolve them.
Parameters
* schema (ResourceSchema) — The resource schema.
e definition (dict) — The definition dict from the schema.
* key (str)— The key to use to get the value from the schema.
* definition_key (str)— The name of the definition.
Returns The value.

Raises TypeSystemError —If the key can’t be found in the schema/definition or we can’t resolve
the definition.

doctor.types.integer (description, **kwargs)
Create a Tnteger type.

Parameters

* description — A description of the type.

* kwargs — Can include any attribute defined in Tnteger
Return type Any

doctor.types. json_schema_type (schema_file, **kwargs)
Create a JsonSchema type.
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This function will automatically load the schema and set it as an attribute of the class along with the description
and example.

Parameters
* schema_file (str)— The full path to the json schema file to load.
* kwargs — Can include any attribute defined in JsonSchema
Return type Type[+CT_co]

doctor.types.new_type (cls, ¥*kwargs)
Create a user defined type.

The new type will contain all attributes of the cls type passed in. Any attribute’s value can be overwritten using
kwargs.

Parameters kwargs — Can include any attribute defined in the provided user defined type.
Return type Any

doctor.types.number (description, **kwargs)
Create a Number type.

Parameters

* description — A description of the type.

* kwargs — Can include any attribute defined in Number
Return type Any

doctor.types.string (description, **kwargs)
Create a St ring type.

Parameters
* description (str)— A description of the type.
* kwargs — Can include any attribute defined in St ring

Return type Any

1.10 Utils

1.10.1 Module Documentation

doctor.utils.DESCRIPTION_END_RE = re.compile(': (arg|param|returns|throws)', re.IGNORECASE)
Used to identify the end of the description block, and the beginning of the parameters. This assumes that the
parameters and such will always occur at the end of the docstring.

class doctor.utils.Params (all, required, optional, logic)
Bases: object

Represents parameters for a request.
Parameters
* all (List[str])— A list of all paramter names for a request.
* required (List[str]) — A list of all required parameter names for a request.

* optional (List[str])— A list of all optional parameter names for a request.
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* logic (List[str]) — A list of all parameter names that are part ofthe logic function
signature.

class doctor.utils.RequestParamAnnotation (name, annotation, required=False)
Bases: object

Represents a new request parameter annotation.
Parameters
* name (str)— The name of the parameter.

* annotation (A doctor type that should subclass SuperType.) — The annotation type of
the parameter.

* required (bool) — Indicates if the parameter is required or not.

doctor.utils.add _param annotations (logic, params)
Adds parameter annotations to a logic function.

This adds additional required and/or optional parameters to the logic function that are not part of it’s signature.
It’s intended to be used by decorators decorating logic functions or middleware.

Parameters
* logic(Callable)— The logic function to add the parameter annotations to.

* params (List[RequestParamAnnotation])—The list of RequestParamAnnotations
to add to the logic func.

Return type Callable
Returns The logic func with updated parameter annotations.

doctor.utils.copy_func (func)
Returns a copy of a function.

Parameters func (Callable) - The function to copy.
Return type Callable
Returns The copied function.

doctor.utils.get_description_lines (docstring)
Extract the description from the given docstring.

This grabs everything up to the first occurrence of something that looks like a parameter description. The
docstring will be dedented and cleaned up using the standard Sphinx methods.

Parameters docstring (str)— The source docstring.
Returns list

doctor.utils.get_module_attr (module_filename, module_attr, namespace=None)
Get an attribute from a module.

This uses exec to load the module with a private namespace, and then plucks and returns the given attribute from
that module’s namespace.

Note that, while this method doesn’t have any explicit unit tests, it is tested implicitly by the doctor’s own
documentation. The Sphinx build process will fail to generate docs if this does not work.

Parameters
* module_ filename (str)— Path to the module to execute (e.g. “../src/app.py”).

* module_attr (str)— Attribute to pluck from the module’s namespace. (e.g. “app”).
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* namespace (dict) — Optional namespace. If one is not passed, an empty dict will be
used instead. Note that this function mutates the passed namespace, so you can inspect a
passed dict after calling this method to see how the module changed it.

Returns The attribute from the module.
Raises KeyError — if the module doesn’t have the given attribute.

doctor.utils.get_params_from_func (func, signature=None)
Gets all parameters from a function signature.

Parameters

* func (Callable) - The function to inspect.

* signature (Optional[Signature])— An inspect.Signature instance.
Return type Params

Returns A named tuple containing information about all, optional, required and logic function pa-
rameters.

doctor.utils.get_valid_class_name (s)
Return the given string converted so that it can be used for a class name

Remove leading and trailing spaces; removes spaces and capitalizes each word; and remove anything that is not
alphanumeric. Returns a pep8 compatible class name.

Parameters s (str)— The string to convert.
Return type str

Returns The updated string.
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CHAPTER 2

Release History

2.1 Next release (in development)
2.2 v3.13.4 (2019-07-12)

* Fixed a few incorrect type hints.

2.3 v3.13.3 (2019-07-12)

* Fixed missing import.

2.4 v3.13.2 (2019-07-12)

* Fixed return types for quick type functions. mypy does not support more strict typing when using the builtin
type function to dynamically generate a class. The only way for it to not complain about these functions it to
omit the the return type or specify typing.Any.

2.5 v3.13.1 (2019-07-03)

* Implemented PEP-561 using inline type hints.

2.6 v3.13.0 (2019-04-29)

* Added case_insensitive option to Enum type.
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* Added lowercase_value option to Enum type.

* added uppercase_value option to Enum type.

2.7 v3.12.3 (2019-04-22)

* Fixed a bug that caused object reference links to be duplicated when documenting a request param or response
property that was a list of dicts.

2.8 v3.12.2 (2019-02-04)

* Fixed a bug when using new_type that did not copy all attributes of the class being passed to it. See issue #123
for more details.

2.9 v3.12.1 (2019-01-11)

* Removed syntax for variable annotations and switched back to mypy comment hints in order to support python
versions >= 3.5 and < 3.6

2.10 v3.12.0 (2019-01-11)

* Added ability to add custom validation to types.

* Fixed bug where you could not specify a custom description when using the new_type type function when the
type provided had it’s own description attribute.

2.11 v3.11.0 (2019-01-04)

* Document default values for optional request params by inspecting the logic function signature.

2.12 v3.10.3 (2018-12-12)

* Fixed UnionType types from not getting passed to logic functions.
* Fixed UnionType types from not getting documented in api docs.

* Fixed bug with native_type for UnionType which could cause an error parsing the value, even if it conformed to
one of the n types defined.

2.13 v3.10.2 (2018-12-10)

* Fixed bug introducded in v3.10.1 when doctor attempted to generate api documentation when an endpoint had
a request parameter that was an array of objects.
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2.14 v3.10.1 (2018-12-07)

* Fixed bug when using UnionType as it was missing a native_type attribute.

 Fixed bug when using Array where items is a list of types for each index. Documentation was generating
exceptions when processing an annotation using this type.

* Added ability to document what type(s) an array’s items are in the api documentation.

2.15 v3.10.0 (2018-11-28)

* Added optional parser attribute to doctor types that allows the ability to specify a callable to parse the request
parameter before it gets validated. See the documentation for more information.

2.16 v3.9.0 (2018-07-13)

* Added new UnionType to types that allows a value to be one of n types.

* Don’t filter out request parameters not defined in the type object for routes that specify a req_obj_type.

2.17 v3.8.2 (2018-07-02)

* Added JSON body to error message when parsing JSON fails.

* Fixed bug that caused AttributError when creating routes in flask >=1.0.0

2.18 v3.8.1 (2018-06-26)

* Fixed an AttributeError when a logic function contained a parameter in it’s signature that was not annotated by a
doctor type and a request parameter in a form or query request also contained a variable that matched it’s name.

2.19 v3.8.0 (2018-06-21)

* Added ability to specify a callable that can be run before and/or after a logic function is called when defining a
route. See documentation for an example.

2.20 v3.7.0 (2018-06-19)

* Added ability to specify for a particular route a request Object type that a json body should be validated against
and passed to the logic function. This allows the base json body to be passed as a parameter without having to
have the logic function variable match a request parameter. The full json body will simply be passed as the first
parameter to the logic function.
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2.21 v3.6.1 (2018-05-21)

* Fixed bug when documenting resource objects where we should have been calling Object.get_example() instead
of constructing it ourselves from the object’s properties. That is what get_example does behind the scenes, but
it will also use a user defined example if one is available. This is especially useful for Object’s without any
properties that you still want to document an example for.

2.22 v3.6.0 (2018-05-16)

* Added the ability to document object resources in the api documentation. Any api endpoints that have an object
or an array of objects in it’s request parameters will include a link to the documentation about the object.

2.23 v3.5.0 (2018-05-11)

* Added ability to specify which request parameter a type should map to it’s annotated logic function variable.
See param_name in the types documentation for more information.

2.24 v3.4.0 (2018-05-04)

* Added long description to setup.py for pypi rendering.

2.25 v3.3.0 (2018-05-04)

e Updated API documentation to also include a link to the logic function associated with the endpoint being
documented.

2.26 v3.2.0 (2018-03-22)

* Added ability to validate/document content of Response instances.

2.27 v3.1.0 (2018-03-21)

* Renamed base error class to DoctorError and made TypeSystemError also inherit from DoctorError. DoctorError
is still aliased as SchematicError for backwards compatibility.

* Added errors property to base DoctorError, so all Doctor errors can include additional details in a standard way.

2.28 v3.0.1 (2018-03-19)

* Fixed the enum type to include possible choices in error message.
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2.29 v3.0.0 (2018-03-13)

* First public release of v3.0.0

2.30 v3.0.0-beta.7 (2018-03-12)

» Updates parsing of query/form params to parse null values properly.

* Makes a copy of the logic function to preserve doctor attributes if the logic function is shared between routes.

2.31 v3.0.0-beta.6 (2018-03-08)

e Updated handle_http to parse query and form parameters from strings to their expected type before we do
validation on them.

* Fixed issue where if multiple decorators were used on a logic function and each one added param annotations
the outer most decorator would erase any param annotations added from the previous decorator.

e Added a nullable attribute to all types to signify that None is a valid value for the type, in addition to it’s native
type.

2.32 v3.0.0-beta.5 (2018-03-05)

* Fixed doctor attempting to document non doctor type params (#70)
 String with format of date now returns datetime.date (#69)
¢ Fixed swallowing of TypeError from SuperType class in Object init (#68)

* Changed the flask code to only raise response validation errors if an environment variable is set. Before it
also raised them when DEBUG was True in the config. In practice this was incredibly annoying and slowed
down development. Especially in the case where a datetime string was returned that didn’t include timezone
information. Updated the docs to reflect this too.

* Fixed issue that could create duplicate handler names which would cause an exception in flask restful (#67 )

* Made the JsonSchema doctor type work in validating/coercing params in the api and for generating api docu-
mentation.

2.33 v3.0.0-beta.4 (2018-03-02)

* Made validation errors better when raising http 400 exceptions. They now will display all missing required
fields and all validation errors along with have the param in the error message.

* Fixed issue with doctor types being passed to logic functions. Instead the native types are now passed to prevent
downstream issues from other code encountering unexpected/unknown types.
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2.34 v3.0.0-beta.3 (2018-02-28)

* Added default example values for all doctor types.
¢ Documentation updates

* Updated doctor code to work agnostic of the framework so eventually other backends than flask could be used.

2.35 V3.0.0-beta (2018-02-27)

* First beta release of 3.0. This is a backwards incompatible change. It drops support for python 2 and defining
request parameters through the usage of json schemas. It’s still possible to use the json schemas from previous
versions of doctor to generate new doctor types using doctor.types.json_schema_type. See the documentation
for more information.

2.36 v1.4.0 (2018-03-13)

* Added status_code to Response class.

2.37 v1.3.5(2018-01-23)

* Fixed a few deprecation warnings about inspect.getargspec when running doctor using python 3. It will now use
inspect.getfullargspec. This also fixes the issue of not being able to use type hints on logic functions in python
3.

2.38 v1.3.4 (2017-12-04)

* Removed set operation on decorators when applying them to the logic function. Since set types don’t have an
explicit order it caused unpredicatable behavior as the decorators weren’t always applied to the logic function
in the same order with every call.

2.39 v1.3.3 (2017-10-18)

* Add request option to router HTTP method dictionary, which allows you to override the schema used to validate
the request body.

2.40 v1.3.2 (2017-09-18)

* Fixed response validation when the response was an instance of doctor.response.Response
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2.41 v1.3.1 (2017-08-29)

* Fixed bug when auto generating documentation for GET endpoints that contained a parameter that was an array
or object. It wasn’t getting json dumped, so when the request was made to generate the example response it
would get a 400 error.

* Fixed a few typos and bugs in the README quick start example.

2.42 v1.3.0 (2017-08-11)

* Added a Response class that can be returned from logic functions in order to add/modify response headers.

2.43 v1.2.2 (2017-07-10)

* More fixes for Python 3.

2.44 v1.2.1 (2017-07-07)

* Fixed sphinx build error encountered on Sphinx v1.6.1+ when checking if the http domain has already been
added.

2.45 v1.2.0 (2017-07-07)

* Added support for Python 3.

2.46 v1.1.4 (2017-05-04)

» Updates doctor to not parse json bodies on GET/DELETE requests, and instead try to parse them from the query
string or form parameters.

* Fixes a bug introducded in v1.1.3. This bug would only occur if a logic function was decorated and that decorator
passed a positional argument to the logic function. Doctor would think the positional argument passed by the
decorator was a required request parameter even if it was specified to be omitted in the router using omit_args.

2.47 v1.1.3 (2017-04-28)

* Added new InternalError class to represent non-doctor internal errors.
» Updated sphinx pin version to be minimum 1.5.4 and added new env kwarg to make_field amd make_xref.

* Fixed bug where extra parameters passed on json requests would cause a TypeError if the logic function used a
decorator.

* Made sure to make decorators a set when applying them to a logic function when creating routes. This is to
prevent a decorator from wrapping a function twice if it’s defined at the logic level and handler level when
creating routes.
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2.48 v1.1.2 (2017-02-27)

* Fixes a bug where the logic function wouldn’t be undecorated properly.

2.49 v1.1.1 (2017-02-27)

* Made logic function exceptions always raise when applicaiton is in debug mode.

» Updated error message to be clearer when a logic function raises an exception.

2.50 v1.1.0 (2017-02-20)

* Added ability to override the schema used for an individual endpoint.

2.51 v1.0.1 (2017-02-17)

* Making required changes to setup.py for pypi.

2.52 v1.0.0 (2017-02-16)

e Initial release.
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