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amazon.ion package


Submodules



amazon.ion.core module

Ion core types.


	
class amazon.ion.core.DataEvent[source]

	Bases: amazon.ion.util.DataEvent

Event generated as a result of the writer or as input into the reader.


	Args:

	type (Enum): The type of event.
data (bytes):  The serialized data returned.  If no data is to be serialized,


this should be the empty byte string.













	
class amazon.ion.core.IonEvent[source]

	Bases: amazon.ion.util.IonEvent

An parse or serialization event.


	Args:

	event_type (IonEventType): The type of event.
ion_type (Optional(amazon.ion.core.IonType)): The Ion data model type


associated with the event.




value (Optional[any]): The data value associated with the event.
field_name (Optional[Union[amazon.ion.symbols.SymbolToken, unicode]]): The field name


associated with the event.





	annotations (Sequence[Union[amazon.ion.symbols.SymbolToken, unicode]]): The annotations

	associated with the event.





depth (Optional[int]): The tree depth of the event if applicable.






	
derive_annotations(annotations)[source]

	Derives a new event from this one setting the annotations attribute.


	Args:

	
	annotations: (Sequence[Union[amazon.ion.symbols.SymbolToken, unicode]]):

	The annotations associated with the derived event.







	Returns:

	IonEvent: The newly generated event.










	
derive_depth(depth)[source]

	Derives a new event from this one setting the depth attribute.


	Args:

	
	depth: (int):

	The annotations associated with the derived event.







	Returns:

	IonEvent: The newly generated event.










	
derive_field_name(field_name)[source]

	Derives a new event from this one setting the field_name attribute.


	Args:

	field_name (Union[amazon.ion.symbols.SymbolToken, unicode]): The field name to set.



	Returns:

	IonEvent: The newly generated event.










	
derive_value(value)[source]

	Derives a new event from this one setting the value attribute.


	Args:

	
	value: (any):

	The value associated with the derived event.







	Returns:

	IonEvent: The newly generated non-thunk event.














	
class amazon.ion.core.IonEventType(name, value)[source]

	Bases: amazon.ion.util.Enum

Enumeration of Ion parser or serializer events.

These types do not correspond directly to the Ion type system, but they are related.
In particular, null.* will surface as a SCALAR even though they are containers.


	Attributes:

	INCOMPLETE: Indicates that parsing cannot be completed due to lack of input.
STREAM_END: Indicates that the logical stream has terminated.
VERSION_MARKER: Indicates that the Ion Version Marker has been encountered.
SCALAR: Indicates an atomic value has been encountered.
CONTAINER_START: Indicates that the start of a container has been reached.
CONTAINER_END: Indicates that the end of a container has been reached.






	
CONTAINER_END = <IonEventType.CONTAINER_END: 3>

	




	
CONTAINER_START = <IonEventType.CONTAINER_START: 2>

	




	
INCOMPLETE = <IonEventType.INCOMPLETE: -2>

	




	
SCALAR = <IonEventType.SCALAR: 1>

	




	
STREAM_END = <IonEventType.STREAM_END: -1>

	




	
VERSION_MARKER = <IonEventType.VERSION_MARKER: 0>

	




	
begins_value

	Indicates if the event type is a start of a value.






	
ends_container

	Indicates if the event type terminates a container or stream.






	
is_stream_signal

	Indicates that the event type corresponds to a stream signal.










	
class amazon.ion.core.IonThunkEvent[source]

	Bases: amazon.ion.core.IonEvent

An IonEvent whose value field is a thunk.


	
value

	








	
class amazon.ion.core.IonType(name, value)[source]

	Bases: amazon.ion.util.Enum

Enumeration of the Ion data types.


	
BLOB = <IonType.BLOB: 9>

	




	
BOOL = <IonType.BOOL: 1>

	




	
CLOB = <IonType.CLOB: 8>

	




	
DECIMAL = <IonType.DECIMAL: 4>

	




	
FLOAT = <IonType.FLOAT: 3>

	




	
INT = <IonType.INT: 2>

	




	
LIST = <IonType.LIST: 10>

	




	
NULL = <IonType.NULL: 0>

	




	
SEXP = <IonType.SEXP: 11>

	




	
STRING = <IonType.STRING: 7>

	




	
STRUCT = <IonType.STRUCT: 12>

	




	
SYMBOL = <IonType.SYMBOL: 6>

	




	
TIMESTAMP = <IonType.TIMESTAMP: 5>

	




	
is_container

	Returns whether the type is a container.






	
is_lob

	Returns whether the type is a LOB.






	
is_numeric

	




	
is_text

	Returns whether the type is a Unicode textual type.










	
class amazon.ion.core.MemoizingThunk(delegate)[source]

	Bases: object

A callable that invokes a delegate and caches and returns the result.






	
class amazon.ion.core.Multimap(*args, **kwargs)[source]

	Bases: _abcoll.MutableMapping

Dictionary that can hold multiple values for the same key

In order not to break existing customers, getting and inserting elements with [] keeps the same behaviour
as the built-in dict. If multiple elements are already mapped to the key, ``[]`  will return
the newest one.

To map multiple elements to a key, use the add_item operation.
To retrieve all the values map to a key, use get_all_values.


	
add_item(key, value)[source]

	




	
get_all_values(key)[source]

	




	
items() → list of D's (key, value) pairs, as 2-tuples[source]

	




	
iteritems() → an iterator over the (key, value) items of D[source]

	








	
class amazon.ion.core.MultimapValue(*args)[source]

	Bases: _abcoll.MutableSequence


	
insert(index, value)[source]

	S.insert(index, object) – insert object before index










	
class amazon.ion.core.OffsetTZInfo(delta=datetime.timedelta(0))[source]

	Bases: datetime.tzinfo

A trivial UTC offset tzinfo.


	
dst(date_time)[source]

	datetime -> DST offset in minutes east of UTC.






	
tzname(date_time)[source]

	datetime -> string name of time zone.






	
utcoffset(date_time)[source]

	datetime -> minutes east of UTC (negative for west of UTC).










	
class amazon.ion.core.Timestamp[source]

	Bases: datetime.datetime

Sub-class of datetime that supports a precision field; a fractional_precision
field that specifies the  precision of the``microseconds`` field in datetime;
and a fractional_seconds field that is a Decimal specifying the fractional
seconds precisely.


	Notes:

	
	The precision field is passed as a keyword argument of the same name.


	The fractional_precision field is passed as a keyword argument of the same name.
This field only relates to to the microseconds field and can be thought of
as the number of decimal digits that are significant.  This is an integer that
that is in the closed interval [0, 6].  If 0, microseconds must be
0 indicating no precision below seconds.  This argument is optional and only valid
when microseconds is not None.  If the microseconds specified has more
precision than this field indicates, then that is an error.


	The fractional_seconds field is passed as a keyword argument of the same name.
It must be a Decimal in the left-closed, right-opened interval of [0, 1).
If specified as an argument, microseconds must be None and fractional_precision
must not be specified (but can be None).  In addition, if microseconds is specified
this argument must not be specified (but can be None). If the specified value has
coefficient==0 and exponent >= 0, e.g. Decimal(0), then there is no precision
beyond seconds.


	After construction, microseconds, fractional_precision, and fractional_seconds
will all be present and normalized in the resulting Timestamp instance.  If the
precision of fractional_seconds is more than is capable of being expressed in
microseconds, then the microseconds field is truncated to six digits and
fractional_precision is 6.




Consider some examples:


	2019-10-01T12:45:01Z would have the following fields set:
* microseconds == 0, fractional_precision == 0, fractional_seconds == Decimal('0')


	2019-10-01T12:45:01.100Z would have the following fields set:
* microseconds == 100000, fractional_precision == 3, fractional_seconds == Decimal('0.100')


	2019-10-01T12:45:01.123456789Z would have the following fields set:
* microseconds == 123456, fractional_precision == 6, fractional_seconds ==
Decimal('0.123456789')






	Raises:

	ValueError: If any of the preconditions above are violated.






	
static adjust_from_utc_fields(*args, **kwargs)[source]

	Constructs a timestamp from UTC fields adjusted to the local offset if given.






	
fractional_precision

	




	
fractional_seconds

	




	
precision

	








	
class amazon.ion.core.TimestampPrecision(name, value)[source]

	Bases: amazon.ion.util.Enum

The different levels of precision supported in an Ion timestamp.


	
DAY = <TimestampPrecision.DAY: 2>

	




	
MINUTE = <TimestampPrecision.MINUTE: 3>

	




	
MONTH = <TimestampPrecision.MONTH: 1>

	




	
SECOND = <TimestampPrecision.SECOND: 4>

	




	
YEAR = <TimestampPrecision.YEAR: 0>

	




	
includes_day

	Precision has at least the day field.






	
includes_minute

	Precision has at least the minute field.






	
includes_month

	Precision has at least the month field.






	
includes_second

	Precision has at least the second field.










	
class amazon.ion.core.Transition[source]

	Bases: amazon.ion.util.Transition

A pair of event and co-routine delegate.

This is generally used as a result of a state-machine.


	Args:

	event (Union[DataEvent]): The event associated with the transition.
delegate (Coroutine): The co-routine delegate which can be the same routine from


whence this transition came.













	
amazon.ion.core.timestamp(year, month=1, day=1, hour=0, minute=0, second=0, microsecond=None, off_hours=None, off_minutes=None, precision=None, fractional_precision=None, fractional_seconds=None)[source]

	Shorthand for the Timestamp constructor.

Specifically, converts off_hours and off_minutes parameters to a suitable
OffsetTZInfo instance.







amazon.ion.equivalence module

Provides utilities for determining whether two objects are equivalent under the Ion data model.


	
amazon.ion.equivalence.ion_equals(a, b, timestamps_instants_only=False)[source]

	Tests two objects for equivalence under the Ion data model.


	There are three important cases:

	
	When neither operand specifies its ion_type or annotations, this method will only return True when the
values of both operands are equivalent under the Ion data model.


	When only one of the operands specifies its ion_type and annotations, this method will only return True
when that operand has no annotations and has a value equivalent to the other operand under the Ion data model.


	When both operands specify ion_type and annotations, this method will only return True when the ion_type
and annotations of both are the same and their values are equivalent under the Ion data model.








Note that the order of the operands does not matter.


	Args:

	a (object): The first operand.
b (object): The second operand.
timestamps_instants_only (Optional[bool]): False if timestamp objects (datetime and its subclasses) should be


compared according to the Ion data model (where the instant, precision, and offset must be equal); True
if these objects should be considered equivalent if they simply represent the same instant.














amazon.ion.exceptions module

Exceptions for Ion Python.


	
exception amazon.ion.exceptions.CannotSubstituteTable[source]

	Bases: amazon.ion.exceptions.IonException

Indicates a problem with resolving symbols tables.






	
exception amazon.ion.exceptions.IonException[source]

	Bases: exceptions.Exception

Root exception for Ion Python.







amazon.ion.reader module

Provides common functionality for Ion binary and text readers.


	
class amazon.ion.reader.BufferQueue(is_unicode=False)[source]

	Bases: object

A simple circular buffer of buffers.


	
extend(data)[source]

	




	
static is_eof(c)[source]

	




	
mark_eof()[source]

	




	
read(length, skip=False)[source]

	Consumes the first length bytes from the accumulator.






	
read_byte()[source]

	




	
skip(length)[source]

	Removes length bytes and returns the number length still required to skip






	
unread(c)[source]

	Unread the given character, byte, or code point.

If this is a unicode buffer and the input is an int or byte, it will be interpreted as an ordinal representing
a unicode code point.

If this is a binary buffer, the input must be a byte or int; a unicode character will raise an error.










	
class amazon.ion.reader.CodePoint(*args, **kwargs)[source]

	Bases: int

Evaluates as a code point ordinal, while also containing the unicode character representation and
indicating whether the code point was escaped.






	
class amazon.ion.reader.CodePointArray(initial_bytes=None)[source]

	A mutable sequence of code points. Used in place of bytearray() for text values.


	
append(value)[source]

	




	
as_symbol()[source]

	




	
as_text()[source]

	




	
extend(values)[source]

	




	
insert(index, value)[source]

	








	
class amazon.ion.reader.ReadEventType(name, value)[source]

	Bases: amazon.ion.util.Enum

Events that are pushed into an Ion reader co-routine.


	Attributes:

	DATA: Indicates more data for the reader.  The expected type is bytes.
NEXT: Indicates that the reader should yield the next event.
SKIP: Indicates that the reader should proceed to the end of the current container.


This type is not meaningful at the top-level.









	
DATA = <ReadEventType.DATA: 0>

	




	
NEXT = <ReadEventType.NEXT: 1>

	




	
SKIP = <ReadEventType.SKIP: 2>

	








	
amazon.ion.reader.read_data_event(data)[source]

	Simple wrapper over the DataEvent constructor to wrap a bytes like
with the DATA ReadEventType.


	Args:

	
	data (bytes|unicode): The data for the event. Bytes are accepted by both binary and text readers, while unicode

	is accepted by text readers with is_unicode=True.















amazon.ion.reader_binary module


	
amazon.ion.reader_binary.binary_reader(queue=None)

	Returns a raw binary reader co-routine.


	Args:

	
	queue (Optional[BufferQueue]): The buffer read data for parsing, if None a

	new one will be created.







	Yields:

	
	IonEvent: parse events, will have an event type of INCOMPLETE if data is needed

	in the middle of a value or STREAM_END if there is no data and the parser
is not in the middle of parsing a value.

Receives DataEvent, with ReadEventType of NEXT or SKIP
to iterate over values, or DATA if the last event was a INCOMPLETE
or STREAM_END event type.

SKIP is only allowed within a container. A reader is in a container
when the CONTAINER_START event type is encountered and not in a container
when the CONTAINER_END event type for that container is encountered.














	
amazon.ion.reader_binary.raw_reader(queue=None)[source]

	Returns a raw binary reader co-routine.


	Args:

	
	queue (Optional[BufferQueue]): The buffer read data for parsing, if None a

	new one will be created.







	Yields:

	
	IonEvent: parse events, will have an event type of INCOMPLETE if data is needed

	in the middle of a value or STREAM_END if there is no data and the parser
is not in the middle of parsing a value.

Receives DataEvent, with ReadEventType of NEXT or SKIP
to iterate over values, or DATA if the last event was a INCOMPLETE
or STREAM_END event type.

SKIP is only allowed within a container. A reader is in a container
when the CONTAINER_START event type is encountered and not in a container
when the CONTAINER_END event type for that container is encountered.















amazon.ion.reader_managed module

Provides symbol table managed processing for Ion readers.



amazon.ion.reader_text module


	
amazon.ion.reader_text.reader(queue=None, is_unicode=False)[source]

	Returns a raw binary reader co-routine.


	Args:

	
	queue (Optional[BufferQueue]): The buffer read data for parsing, if None a

	new one will be created.



	is_unicode (Optional[bool]): True if all input data to this reader will be of unicode text type; False if all

	input data to this reader will be of binary type.







	Yields:

	
	IonEvent: parse events, will have an event type of INCOMPLETE if data is needed

	in the middle of a value or STREAM_END if there is no data and the parser
is not in the middle of parsing a value.

Receives DataEvent, with ReadEventType of NEXT or SKIP
to iterate over values; DATA or NEXT if the last event type was INCOMPLETE;
or DATA if the last event type was STREAM_END.

When the reader receives NEXT after yielding INCOMPLETE, this signals to the reader
that no further data is coming, and that any pending data should be flushed as either parse
events or errors. This is only valid at the top-level, and will only result in a parse
event if the last character encountered…



	was a digit or a decimal point in a non-timestamp, non-keyword numeric value; OR


	ended a valid partial timestamp; OR


	ended a keyword value (special floats, booleans, null, and typed nulls); OR


	was part of an unquoted symbol token, or whitespace or the end of a comment following
an unquoted symbol token (as long as no colons were encountered after the token); OR


	was the closing quote of a quoted symbol token, or whitespace or the end of a comment
following a quoted symbol token (as long as no colons were encountered after the
token); OR


	was the final closing quote of a long string, or whitespace or the end of a comment
following a long string.







If the reader successfully yields a parse event as a result of this, NEXT is the only
input that may immediately follow. At that point, there are only two possible responses from
the reader:



	If the last character read was the closing quote of an empty symbol following a long
string, the reader will emit a parse event representing a symbol value with empty text.
The next reader input/output event pair must be (NEXT, STREAM_END).


	Otherwise, the reader will emit STREAM_END.







After that STREAM_END, the user may later provide DATA to resume reading.
If this occurs, the new data will be interpreted as if it were at the start of the stream
(i.e. it can never continue the previous value), except that it occurs within the same symbol
table context. This has the following implications (where <FLUSH> stands for the
(INCOMPLETE, NEXT) transaction):



	If the previously-emitted value was a numeric value (int, float, decimal,
timestamp), the new data will never extend that value, even if it would be a valid
continuation. For example, 123<FLUSH>456 will always be emitted as two parse events
(ints 123 and 456), even though it would have been interpreted as 123456
without the <FLUSH>.


	If the previously-emitted value was a symbol value or long string, the new data will
be interpreted as the start of a new value. For example, abc<FLUSH>::123 will be
emitted as the symbol value 'abc', followed by an error upon encountering ‘:’ at the
start of a value, even though it would have been interpreted as the int 123
annotated with 'abc' without the <FLUSH>. The input abc<FLUSH>abc will be
emitted as the symbol value 'abc' (represented by a SymbolToken), followed by
another symbol value 'abc' (represented by a SymbolToken with the same symbol ID),
even though it would have been interpreted as 'abcabc' without the <FLUSH>.
Similarly, '''abc'''<FLUSH>'''def''' will the interpreted as two strings ('abc'
and 'def'), even though it would have been interpreted as 'abcdef' without the
<FLUSH>.







SKIP is only allowed within a container. A reader is in a container
when the CONTAINER_START event type is encountered and not in a container
when the CONTAINER_END event type for that container is encountered.














	
amazon.ion.reader_text.text_reader(queue=None, is_unicode=False)

	Returns a raw binary reader co-routine.


	Args:

	
	queue (Optional[BufferQueue]): The buffer read data for parsing, if None a

	new one will be created.



	is_unicode (Optional[bool]): True if all input data to this reader will be of unicode text type; False if all

	input data to this reader will be of binary type.







	Yields:

	
	IonEvent: parse events, will have an event type of INCOMPLETE if data is needed

	in the middle of a value or STREAM_END if there is no data and the parser
is not in the middle of parsing a value.

Receives DataEvent, with ReadEventType of NEXT or SKIP
to iterate over values; DATA or NEXT if the last event type was INCOMPLETE;
or DATA if the last event type was STREAM_END.

When the reader receives NEXT after yielding INCOMPLETE, this signals to the reader
that no further data is coming, and that any pending data should be flushed as either parse
events or errors. This is only valid at the top-level, and will only result in a parse
event if the last character encountered…



	was a digit or a decimal point in a non-timestamp, non-keyword numeric value; OR


	ended a valid partial timestamp; OR


	ended a keyword value (special floats, booleans, null, and typed nulls); OR


	was part of an unquoted symbol token, or whitespace or the end of a comment following
an unquoted symbol token (as long as no colons were encountered after the token); OR


	was the closing quote of a quoted symbol token, or whitespace or the end of a comment
following a quoted symbol token (as long as no colons were encountered after the
token); OR


	was the final closing quote of a long string, or whitespace or the end of a comment
following a long string.







If the reader successfully yields a parse event as a result of this, NEXT is the only
input that may immediately follow. At that point, there are only two possible responses from
the reader:



	If the last character read was the closing quote of an empty symbol following a long
string, the reader will emit a parse event representing a symbol value with empty text.
The next reader input/output event pair must be (NEXT, STREAM_END).


	Otherwise, the reader will emit STREAM_END.







After that STREAM_END, the user may later provide DATA to resume reading.
If this occurs, the new data will be interpreted as if it were at the start of the stream
(i.e. it can never continue the previous value), except that it occurs within the same symbol
table context. This has the following implications (where <FLUSH> stands for the
(INCOMPLETE, NEXT) transaction):



	If the previously-emitted value was a numeric value (int, float, decimal,
timestamp), the new data will never extend that value, even if it would be a valid
continuation. For example, 123<FLUSH>456 will always be emitted as two parse events
(ints 123 and 456), even though it would have been interpreted as 123456
without the <FLUSH>.


	If the previously-emitted value was a symbol value or long string, the new data will
be interpreted as the start of a new value. For example, abc<FLUSH>::123 will be
emitted as the symbol value 'abc', followed by an error upon encountering ‘:’ at the
start of a value, even though it would have been interpreted as the int 123
annotated with 'abc' without the <FLUSH>. The input abc<FLUSH>abc will be
emitted as the symbol value 'abc' (represented by a SymbolToken), followed by
another symbol value 'abc' (represented by a SymbolToken with the same symbol ID),
even though it would have been interpreted as 'abcabc' without the <FLUSH>.
Similarly, '''abc'''<FLUSH>'''def''' will the interpreted as two strings ('abc'
and 'def'), even though it would have been interpreted as 'abcdef' without the
<FLUSH>.







SKIP is only allowed within a container. A reader is in a container
when the CONTAINER_START event type is encountered and not in a container
when the CONTAINER_END event type for that container is encountered.















amazon.ion.simple_types module

The type mappings for the simplejson-like API.

In particular, this module provides the extension to native Python data types with
particulars of the Ion data model.


	
amazon.ion.simple_types.IonPyBool

	alias of amazon.ion.simple_types.IonPyInt






	
class amazon.ion.simple_types.IonPyBytes(*args, **kwargs)

	Bases: str, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyDecimal(*args, **kwargs)

	Bases: decimal.Decimal, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyDict(*args, **kwargs)

	Bases: amazon.ion.core.Multimap, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyFloat(*args, **kwargs)

	Bases: float, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyInt(*args, **kwargs)

	Bases: long, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyList(*args, **kwargs)

	Bases: list, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyNull(*args, **kwargs)[source]

	Bases: amazon.ion.simple_types._IonNature

Representation of null.


	Notes:

	
	None is a singleton and cannot be sub-classed, so we have our

	own value type for it.  The function is_null is the best way
to test for null-ness or None-ness.














	
class amazon.ion.simple_types.IonPySymbol(*args, **kwargs)[source]

	Bases: amazon.ion.symbols.SymbolToken, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyText(*args, **kwargs)

	Bases: unicode, amazon.ion.simple_types._IonNature






	
class amazon.ion.simple_types.IonPyTimestamp(*args, **kwargs)[source]

	Bases: amazon.ion.core.Timestamp, amazon.ion.simple_types._IonNature






	
amazon.ion.simple_types.is_null(value)[source]

	A mechanism to determine if a value is None or an Ion null.







amazon.ion.simpleion module

Provides a simplejson-like API for dumping and loading Ion data.


	
amazon.ion.simpleion.dump(obj, fp, imports=None, binary=True, sequence_as_stream=False, skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, cls=None, indent=None, separators=None, encoding='utf-8', default=None, use_decimal=True, namedtuple_as_object=True, tuple_as_array=True, bigint_as_string=False, sort_keys=False, item_sort_key=None, for_json=None, ignore_nan=False, int_as_string_bitcount=None, iterable_as_array=False, tuple_as_sexp=False, omit_version_marker=False, **kw)[source]

	Serialize obj as an Ion-formatted stream to fp (a file-like object), using the following conversion
table:

+-------------------+-------------------+
|  Python           |       Ion         |
|-------------------+-------------------|
| None              |    null.null      |
|-------------------+-------------------|
| IonPyNull(<type>) |    null.<type>    |
|-------------------+-------------------|
| True, False,      |                   |
| IonPyInt(BOOL),   |     bool          |
| IonPyBool,        |                   |
|-------------------+-------------------|
| int (Python 2, 3) |                   |
| long (Python 2),  |      int          |
| IonPyInt(INT)     |                   |
|-------------------+-------------------|
| float, IonPyFloat |     float         |
|-------------------+-------------------|
| Decimal,          |                   |
| IonPyDecimal      |     decimal       |
|-------------------+-------------------|
| datetime,         |                   |
| Timestamp,        |    timestamp      |
| IonPyTimestamp    |                   |
|-------------------+-------------------|
| SymbolToken,      |                   |
| IonPySymbol,      |     symbol        |
| IonPyText(SYMBOL) |                   |
|-------------------+-------------------|
| str (Python 3),   |                   |
| unicode (Python2),|     string        |
| IonPyText(STRING) |                   |
|-------------------+-------------------|
| IonPyBytes(CLOB)  |     clob          |
|-------------------+-------------------|
| str (Python 2),   |                   |
| bytes (Python 3)  |     blob          |
| IonPyBytes(BLOB)  |                   |
|-------------------+-------------------|
| list,             |                   |
| tuple (when       |                   |
|  tuple_as_sexp=   |     list          |
|  False)           |                   |
| IonPyList(LIST)   |                   |
|-------------------+-------------------|
| tuple (when       |                   |
|  tuple_as_sexp=   |     sexp          |
|  True),           |                   |
| IonPyList(SEXP)   |                   |
|-------------------+-------------------|
| dict, namedtuple, |                   |
| IonPyDict         |     struct        |
+-------------------+-------------------+






	Args:

	
	obj (Any): A python object to serialize according to the above table. Any Python object which is neither an

	instance of nor inherits from one of the types in the above table will raise TypeError.





fp (BaseIO): A file-like object.
imports (Optional[Sequence[SymbolTable]]): A sequence of shared symbol tables to be used by by the writer.
binary (Optional[True|False]): When True, outputs binary Ion. When false, outputs text Ion.
sequence_as_stream (Optional[True|False]): When True, if obj is a sequence, it will be treated as a stream


of top-level Ion values (i.e. the resulting Ion data will begin with obj’s first element).
Default: False.




skipkeys: NOT IMPLEMENTED
ensure_ascii: NOT IMPLEMENTED
check_circular: NOT IMPLEMENTED
allow_nan: NOT IMPLEMENTED
cls: NOT IMPLEMENTED
indent (Str): If binary is False and indent is a string, then members of containers will be pretty-printed with


a newline followed by that string repeated for each level of nesting. None (the default) selects the most
compact representation without any newlines. Example: to indent with four spaces per level of nesting,
use '    '.




separators: NOT IMPLEMENTED
encoding: NOT IMPLEMENTED
default: NOT IMPLEMENTED
use_decimal: NOT IMPLEMENTED
namedtuple_as_object: NOT IMPLEMENTED
tuple_as_array: NOT IMPLEMENTED
bigint_as_string: NOT IMPLEMENTED
sort_keys: NOT IMPLEMENTED
item_sort_key: NOT IMPLEMENTED
for_json: NOT IMPLEMENTED
ignore_nan: NOT IMPLEMENTED
int_as_string_bitcount: NOT IMPLEMENTED
iterable_as_array: NOT IMPLEMENTED
tuple_as_sexp (Optional[True|False]): When True, all tuple values will be written as Ion s-expressions.


When False, all tuple values will be written as Ion lists. Default: False.





	omit_version_marker (Optional|True|False): If binary is False and omit_version_marker is True, omits the

	Ion Version Marker ($ion_1_0) from the output.  Default: False.





**kw: NOT IMPLEMENTED










	
amazon.ion.simpleion.dumps(obj, imports=None, binary=True, sequence_as_stream=False, skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, cls=None, indent=None, separators=None, encoding='utf-8', default=None, use_decimal=True, namedtuple_as_object=True, tuple_as_array=True, bigint_as_string=False, sort_keys=False, item_sort_key=None, for_json=None, ignore_nan=False, int_as_string_bitcount=None, iterable_as_array=False, tuple_as_sexp=False, omit_version_marker=False, **kw)[source]

	Serialize obj as Python string or bytes object, using the conversion table used by dump (above).


	Args:

	
	obj (Any): A python object to serialize according to the above table. Any Python object which is neither an

	instance of nor inherits from one of the types in the above table will raise TypeError.





imports (Optional[Sequence[SymbolTable]]): A sequence of shared symbol tables to be used by by the writer.
binary (Optional[True|False]): When True, outputs binary Ion. When false, outputs text Ion.
sequence_as_stream (Optional[True|False]): When True, if obj is a sequence, it will be treated as a stream


of top-level Ion values (i.e. the resulting Ion data will begin with obj’s first element).
Default: False.




skipkeys: NOT IMPLEMENTED
ensure_ascii: NOT IMPLEMENTED
check_circular: NOT IMPLEMENTED
allow_nan: NOT IMPLEMENTED
cls: NOT IMPLEMENTED
indent (Str): If binary is False and indent is a string, then members of containers will be pretty-printed with


a newline followed by that string repeated for each level of nesting. None (the default) selects the most
compact representation without any newlines. Example: to indent with four spaces per level of nesting,
use '    '.




separators: NOT IMPLEMENTED
encoding: NOT IMPLEMENTED
default: NOT IMPLEMENTED
use_decimal: NOT IMPLEMENTED
namedtuple_as_object: NOT IMPLEMENTED
tuple_as_array: NOT IMPLEMENTED
bigint_as_string: NOT IMPLEMENTED
sort_keys: NOT IMPLEMENTED
item_sort_key: NOT IMPLEMENTED
for_json: NOT IMPLEMENTED
ignore_nan: NOT IMPLEMENTED
int_as_string_bitcount: NOT IMPLEMENTED
iterable_as_array: NOT IMPLEMENTED
tuple_as_sexp (Optional[True|False]): When True, all tuple values will be written as Ion s-expressions.


When False, all tuple values will be written as Ion lists. Default: False.





	omit_version_marker (Optional|True|False): If binary is False and omit_version_marker is True, omits the

	Ion Version Marker ($ion_1_0) from the output.  Default: False.





**kw: NOT IMPLEMENTED



	Returns:

	
	Union[str|bytes]: The string or binary representation of the data.  if binary=True, this will be a

	bytes object, otherwise this will be a str object (or unicode in the case of Python 2.x)














	
amazon.ion.simpleion.load(fp, catalog=None, single_value=True, encoding='utf-8', cls=None, object_hook=None, parse_float=None, parse_int=None, parse_constant=None, object_pairs_hook=None, use_decimal=None, **kw)[source]

	Deserialize fp (a file-like object), which contains a text or binary Ion stream, to a Python object using the
following conversion table:

+-------------------+-------------------+
|  Ion              |     Python        |
|-------------------+-------------------|
| null.<type>       | IonPyNull(<type>) |
|-------------------+-------------------|
| bool              |    IonPyBool      |
|-------------------+-------------------|
| int               |    IonPyInt       |
|-------------------+-------------------|
| float             |    IonPyFloat     |
|-------------------+-------------------|
| decimal           |   IonPyDecimal    |
|-------------------+-------------------|
| timestamp         |  IonPyTimestamp   |
|-------------------+-------------------|
| symbol            |   IonPySymbol     |
|-------------------+-------------------|
| string            | IonPyText(STRING) |
|-------------------+-------------------|
| clob              |  IonPyBytes(CLOB) |
|-------------------+-------------------|
| blob              |  IonPyBytes(BLOB) |
|-------------------+-------------------|
| list              |   IonPyList(LIST) |
|-------------------+-------------------|
| sexp              |   IonPyList(SEXP) |
|-------------------+-------------------|
| struct            |     IonPyDict     |
+-------------------+-------------------+






	Args:

	fp (BaseIO): A file-like object containing Ion data.
catalog (Optional[SymbolTableCatalog]): The catalog to use for resolving symbol table imports.
single_value (Optional[True|False]): When True, the data in obj is interpreted as a single Ion value, and


will be returned without an enclosing container. If True and there are multiple top-level values in the Ion
stream, IonException will be raised. NOTE: this means that when data is dumped using
sequence_as_stream=True, it must be loaded using single_value=False. Default: True.




encoding: NOT IMPLEMENTED
cls: NOT IMPLEMENTED
object_hook: NOT IMPLEMENTED
parse_float: NOT IMPLEMENTED
parse_int: NOT IMPLEMENTED
parse_constant: NOT IMPLEMENTED
object_pairs_hook: NOT IMPLEMENTED
use_decimal: NOT IMPLEMENTED
**kw: NOT IMPLEMENTED



	Returns (Any):

	
	if single_value is True:

	A Python object representing a single Ion value.



	else:

	A sequence of Python objects representing a stream of Ion values.














	
amazon.ion.simpleion.loads(ion_str, catalog=None, single_value=True, encoding='utf-8', cls=None, object_hook=None, parse_float=None, parse_int=None, parse_constant=None, object_pairs_hook=None, use_decimal=None, **kw)[source]

	Deserialize ion_str, which is a string representation of an Ion object, to a Python object using the
conversion table used by load (above).


	Args:

	fp (str): A string representation of Ion data.
catalog (Optional[SymbolTableCatalog]): The catalog to use for resolving symbol table imports.
single_value (Optional[True|False]): When True, the data in ion_str is interpreted as a single Ion value,


and will be returned without an enclosing container. If True and there are multiple top-level values in
the Ion stream, IonException will be raised. NOTE: this means that when data is dumped using
sequence_as_stream=True, it must be loaded using single_value=False. Default: True.




encoding: NOT IMPLEMENTED
cls: NOT IMPLEMENTED
object_hook: NOT IMPLEMENTED
parse_float: NOT IMPLEMENTED
parse_int: NOT IMPLEMENTED
parse_constant: NOT IMPLEMENTED
object_pairs_hook: NOT IMPLEMENTED
use_decimal: NOT IMPLEMENTED
**kw: NOT IMPLEMENTED



	Returns (Any):

	
	if single_value is True:

	A Python object representing a single Ion value.



	else:

	A sequence of Python objects representing a stream of Ion values.















amazon.ion.symbols module

Provides support for Ion symbol tokens.


	
class amazon.ion.symbols.ImportLocation[source]

	Bases: amazon.ion.util.ImportLocation

Represents the import location of a symbol token.

An import location can be thought of as a position independent address of an imported symbol.
This metadata, if defined, can indicate identity of a symbol that came from a shared symbol
token that the application does not have access to.


	Note:

	Version is nor part of an import location because a position in a shared table by name
uniquely identifies that slot irrespective of version.



	Args:

	name (unicode): The name of the shared symbol table.
position (int): The position in the shared symbol table.










	
class amazon.ion.symbols.SymbolTable(table_type, symbols, name=None, version=None, imports=None, is_substitute=False)[source]

	Bases: object

A collection of symbols that is ordered.

Symbol tables are basically an Unicode string to integer interning table.

A few things to consider about symbol tables:


	System symbol tables never have imports and are shared symbol tables themselves.


	Shared symbol tables never import the system symbol table.


	Local symbol tables implicitly import the system symbol table.




Shared symbol tables have tokens that always have a location attribute referring to themselves.
Local symbol tables have tokens whose location attribute refers to either the shared symbol
that it was imported from or None if the symbol was defined locally.


	Note:

	Shared symbol tables (which include system symbol tables) are immutable.
Local symbol tables support interning as a mutable operation.
The implementation doesn’t enforce making properties read-only to enforce this invariant.



	Args:

	table_type (_SymbolTableType): The type of symbol table.
symbols (Iterable[unicode]): The symbols text associated locally to this table.
imports (Optional[Iterable[SymbolTable]]): The imports of the table.
name (Optional[unicode]): The name of this table.  Required for shared symbol tables.
version (Optional[int]): The version of this table.  Required for shared symbol tables.
is_substitute (Optional[bool]): Whether or not this table is substituted.  A substituted symbol


table is one that is not resolvable and has placeholder entries.









	
get(key, default=None)[source]

	Returns a token by text or local ID, with a default.

A given text image may be associated with more than one symbol ID.  This will return the first definition.


	Note:

	User defined symbol IDs are always one-based.  Symbol zero is a special symbol that
always has no text.



	Args:

	key (unicode | int):  The key to lookup.
default(Optional[SymbolToken]): The default to return if the key is not found



	Returns:

	SymbolToken: The token associated with the key or the default if it doesn’t exist.










	
intern(text)[source]

	Interns the given Unicode sequence into the symbol table.


	Note:

	This operation is only valid on local symbol tables.



	Args:

	text (unicode): The target to intern.



	Returns:

	SymbolToken: The mapped symbol token which may already exist in the table.














	
class amazon.ion.symbols.SymbolTableCatalog[source]

	Bases: object

A collection of symbol tables that can be used to resolve imports.


	Note:

	The catalog will return a placeholder symbol table when resolving a table
that doesn’t exist. For tables that don’t exist with any version, this placeholder
will be completely devoid of text mappings.  For tables that exist with a non-exact version,
a derived substitute will be generated.






	
register(table)[source]

	Adds a shared table to the catalog.


	Args:

	table (SymbolTable): A non-system, shared symbol table.










	
resolve(name, version, max_id)[source]

	Resolves the table for a given name and version.


	Args:

	name (unicode): The name of the table to resolve.
version (int): The version of the table to resolve.
max_id (Optional[int]): The maximum ID of the table requested.


May be None in which case an exact match on name and version
is required.






	Returns:

	SymbolTable: The closest matching symbol table.  This is either an exact match,
a placeholder, or a derived substitute depending on what tables are registered.














	
class amazon.ion.symbols.SymbolToken[source]

	Bases: amazon.ion.util.SymbolToken

Representation of a symbolic token.

A symbolic token may be a part of an Ion value in several contexts:


	The field name of a value in a struct


	An annotation of a value.


	A scalar of type symbol in the Ion data model.





	Args:

	text (Optional[unicode]): The text image of the token.
sid  (Optional[int]): The local symbol ID of the token.
location (Optional[ImportTableLocation]): The import source of the token.



	Note:

	At least one of text or sid should be non-None










	
amazon.ion.symbols.local_symbol_table(imports=None, symbols=())[source]

	Constructs a local symbol table.


	Args:

	imports (Optional[SymbolTable]): Shared symbol tables to import.
symbols (Optional[Iterable[Unicode]]): Initial local symbols to add.



	Returns:

	SymbolTable: A mutable local symbol table with the seeded local symbols.










	
amazon.ion.symbols.placeholder_symbol_table(name, version, max_id)[source]

	Constructs a shared symbol table that consists symbols that all have no known text.

This is generally used for cases where a shared symbol table is not available by the
application.


	Args:

	name (unicode): The name of the shared symbol table.
version (int): The version of the shared symbol table.
max_id (int): The maximum ID allocated by this symbol table, must be >= 0



	Returns:

	SymbolTable: The synthesized table.










	
amazon.ion.symbols.shared_symbol_table(name, version, symbols, imports=None)[source]

	Constructs a shared symbol table.


	Args:

	name (unicode): The name of the shared symbol table.
version (int): The version of the shared symbol table.
symbols (Iterable[unicode]): The symbols to associate with the table.
imports (Optional[Iterable[SymbolTable]): The shared symbol tables to inject into this one.



	Returns:

	SymbolTable: The constructed table.










	
amazon.ion.symbols.substitute_symbol_table(table, version, max_id)[source]

	Substitutes a given shared symbol table for another version.


	If the given table has more symbols than the requested substitute, then the generated
symbol table will be a subset of the given table.


	If the given table has less symbols than the requested substitute, then the generated
symbol table will have symbols with unknown text generated for the difference.





	Args:

	table (SymbolTable): The shared table to derive from.
version (int): The version to target.
max_id (int): The maximum ID allocated by the substitute, must be >= 0.



	Returns:

	SymbolTable: The synthesized table.











amazon.ion.util module

General purpose utilities.


	
class amazon.ion.util.CodePoint(*args, **kwargs)[source]

	Bases: int

Evaluates as the ordinal of a code point, while also containing the unicode character representation and
indicating whether the code point was escaped.






	
class amazon.ion.util.Enum(name, value)[source]

	Bases: int

Simple integer based enumeration type.


	Examples:

	The typical declaration looks like:

class MyEnum(Enum):
    A = 1
    B = 2
    C = 3





At this point MyEnum.A is an instance of MyEnum.



	Note:

	Proper enumerations were added in Python 3.4 (PEP 435), this is a very simplified implementation
based loosely on that specification.

In particular, implicit order of the values is not supported.



	Args:

	value (int): the value associated with the enumeration.



	Attributes:

	name (str): The name of the enum.
value (int): The original value associated with the enum.










	
amazon.ion.util.bit_length(value)[source]

	Returns the bit length of an integer






	
amazon.ion.util.coroutine(func)[source]

	Wraps a PEP-342 enhanced generator in a way that avoids boilerplate of the “priming” call to next.


	Args:

	func (Callable): The function constructing a generator to decorate.



	Returns:

	Callable: The decorated generator.










	
amazon.ion.util.record(*fields)[source]

	Constructs a type that can be extended to create immutable, value types.


	Examples:

	A typical declaration looks like:

class MyRecord(record('a', ('b', 1))):
    pass





The above would make a sub-class of collections.namedtuple that was named MyRecord with
a constructor that had the b field set to 1 by default.



	Note:

	This uses meta-class machinery to rewrite the inheritance hierarchy.
This is done in order to make sure that the underlying namedtuple instance is
bound to the right type name and to make sure that the synthetic class that is generated
to enable this machinery is not enabled for sub-classes of a user’s record class.



	Args:

	fields (list[str | (str, any)]): A sequence of str or pairs that










	
amazon.ion.util.total_seconds(td)[source]

	Timedelta total_seconds with backported support in Python 2.6






	
amazon.ion.util.unicode_iter(val)[source]

	Provides an iterator over the code points of the given Unicode sequence.


	Notes:

	Before PEP-393, Python has the potential to support Unicode as UTF-16 or UTF-32.
This is reified in the property as sys.maxunicode.  As a result, naive iteration
of Unicode sequences will render non-character code points such as UTF-16 surrogates.



	Args:

	
	val (unicode): The unicode sequence to iterate over as integer code points in the range

	0x0 to 0x10FFFF.















amazon.ion.writer module

Provides common functionality for Ion binary and text writers.


	
class amazon.ion.writer.WriteEventType(name, value)[source]

	Bases: amazon.ion.util.Enum

Events that can come from an Ion writer co-routine.


	Attributes:

	
	HAS_PENDING: Indicates that the writer has more pending events to yield,

	and that it should be sent None as the event to flush them out.
Generally, this is signalled when an internal buffer has been filled by an input event and needs
to be flushed in order to make progress.



	NEEDS_INPUT: Indicates that the writer has no pending events to yield

	and that it should be sent a amazon.ion.core.IonEvent.



	COMPLETE: Indicates that the writer has flushed out complete Ion values at the top-level.

	This is similar to NEEDS_INPUT except that it signifies point that all data emitted by the writer
is in sync with the events given to it.










	
COMPLETE = <WriteEventType.COMPLETE: 3>

	




	
HAS_PENDING = <WriteEventType.HAS_PENDING: 1>

	




	
NEEDS_INPUT = <WriteEventType.NEEDS_INPUT: 2>

	








	
amazon.ion.writer.illegal_state_null(ion_event)[source]

	




	
amazon.ion.writer.partial_transition(data, delegate)[source]

	Generates a Transition that has an event indicating HAS_PENDING.






	
amazon.ion.writer.serialize_scalar(ion_event, jump_table, null_table)[source]

	




	
amazon.ion.writer.validate_scalar_value(value, expected_types)[source]

	





amazon.ion.writer_binary module

Binary Ion writer with symbol table management.


	
amazon.ion.writer_binary.binary_writer(imports=None)[source]

	Returns a binary writer co-routine.


	Keyword Args:

	
	imports (Optional[Sequence[SymbolTable]]): A list of shared symbol tables

	to be used by this writer.







	Yields:

	DataEvent: serialization events to write out

Receives amazon.ion.core.IonEvent.











amazon.ion.writer_binary_raw module

Writer for raw binary Ion values, without symbol table management.



amazon.ion.writer_binary_raw_fields module

Methods for writing binary Ion Int, VarInt, UInt, and VarUInt fields.

Whenever the following words are used in variable or method names, their meaning is as
defined below.


	signed: applies only to Int and VarInt - the signed fields (sign bit in first octet).


	unsigned: applies only to UInt and VarUInt - the unsigned fields (no sign bit).


	variable: applies only to VarInt and VarUInt - the variable-length fields (end bit required).


	fixed: applies only to Int and UInt - the fixed-length fields (no end bit).


	Int: applies only to the Int field - the signed, fixed-length field.


	varint: applies only to the VarInt field - the signed, variable-length field.


	uint: applies only to the UInt field - the unsigned, fixed-length field.


	varuint: applies only to the VarUInt field - the unsigned, variable-length field.






amazon.ion.writer_buffer module

Buffer for binary Ion writers.


	
class amazon.ion.writer_buffer.BufferTree[source]

	A tree of buffers that can be depth-first traversed to produce a
correctly-ordered Ion stream.

Containers are treated as subtrees. Calling start_container creates
an empty node which represents the start of a new subtree, while calling
end_container steps out of that subtree, allowing for additional
nodes to be added as siblings of that subtree’s start node.
It is important that there is exactly one call to start_container per call
to end_container. Nodes representing the start of a container subtree
are kept in a stack; upon calling end_container, the subtree represented
by the node that was created by the most recent call to start_container will
be stepped out. Other than that, no container semantics are asserted by this class.

Scalar values are treated as child nodes of the current container subtree
(which may be at the top-level if the current container subtree’s root node
is the root node of the BufferTree). Calling add_scalar_value will add a new
node as a child of the current container subtree. A container subtree’s
children are ordered.

If None values are passed in to end_container or add_scalar_value,
nodes will be added to the tree, in the same way as described above, but no value
will be yielded for that node upon drain.


	
add_scalar_value(value_buf)[source]

	Add a node to the tree containing a scalar value.


	Args:

	value_buf (bytearray): bytearray containing the scalar value.










	
drain()[source]

	Walk the BufferTree and reset it when finished.


	Yields:

	any: The current node’s value.










	
end_container(header_buf)[source]

	Add a node containing the container’s header to the current subtree.

This node will be added as the leftmost leaf of the subtree that was
started by the matching call to start_container.


	Args:

	header_buf (bytearray): bytearray containing the container header.










	
start_container()[source]

	Add a node to the tree that represents the start of a container.

Until end_container is called, any nodes added through add_scalar_value
or start_container will be children of this new node.











amazon.ion.writer_text module

Implementations of Ion Text writers.


	
amazon.ion.writer_text.raw_writer(indent=None)[source]

	Returns a raw text writer co-routine.


	Yields:

	DataEvent: serialization events to write out

Receives amazon.ion.core.IonEvent or None when the co-routine yields
HAS_PENDING WriteEventType events.










	
amazon.ion.writer_text.text_writer(indent=None)

	Returns a raw text writer co-routine.


	Yields:

	DataEvent: serialization events to write out

Receives amazon.ion.core.IonEvent or None when the co-routine yields
HAS_PENDING WriteEventType events.











Module contents





          

      

      

    

  

    
      
          
            
  
amazon package


Subpackages



	amazon.ion package
	Submodules

	amazon.ion.core module

	amazon.ion.equivalence module

	amazon.ion.exceptions module

	amazon.ion.reader module

	amazon.ion.reader_binary module

	amazon.ion.reader_managed module

	amazon.ion.reader_text module

	amazon.ion.simple_types module

	amazon.ion.simpleion module

	amazon.ion.symbols module

	amazon.ion.util module

	amazon.ion.writer module

	amazon.ion.writer_binary module

	amazon.ion.writer_binary_raw module

	amazon.ion.writer_binary_raw_fields module

	amazon.ion.writer_buffer module

	amazon.ion.writer_text module

	Module contents











Module contents





          

      

      

    

  

    
      
          
            
  
amazon



	amazon package
	Subpackages
	amazon.ion package
	Submodules

	amazon.ion.core module

	amazon.ion.equivalence module

	amazon.ion.exceptions module

	amazon.ion.reader module

	amazon.ion.reader_binary module

	amazon.ion.reader_managed module

	amazon.ion.reader_text module

	amazon.ion.simple_types module

	amazon.ion.simpleion module

	amazon.ion.symbols module

	amazon.ion.util module

	amazon.ion.writer module

	amazon.ion.writer_binary module

	amazon.ion.writer_binary_raw module

	amazon.ion.writer_binary_raw_fields module

	amazon.ion.writer_buffer module

	amazon.ion.writer_text module

	Module contents









	Module contents












          

      

      

    

  

    
      
          
            
  All modules for which code is available

	amazon.ion.core

	amazon.ion.equivalence

	amazon.ion.exceptions

	amazon.ion.reader

	amazon.ion.reader_binary

	amazon.ion.reader_text

	amazon.ion.simple_types

	amazon.ion.simpleion

	amazon.ion.symbols

	amazon.ion.util

	amazon.ion.writer

	amazon.ion.writer_binary

	amazon.ion.writer_buffer

	amazon.ion.writer_text




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.core

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Ion core types."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

from collections import MutableMapping, MutableSequence, OrderedDict
from datetime import datetime, timedelta, tzinfo
from decimal import Decimal, ROUND_FLOOR, Context, Inexact
from math import isnan

import six

from .util import Enum
from .util import record


[docs]class IonType(Enum):
    """Enumeration of the Ion data types."""
    NULL = 0
    BOOL = 1
    INT = 2
    FLOAT = 3
    DECIMAL = 4
    TIMESTAMP = 5
    SYMBOL = 6
    STRING = 7
    CLOB = 8
    BLOB = 9
    LIST = 10
    SEXP = 11
    STRUCT = 12

    @property
    def is_numeric(self):
        return IonType.INT <= self <= IonType.TIMESTAMP

    @property
    def is_text(self):
        """Returns whether the type is a Unicode textual type."""
        return self is IonType.SYMBOL or self is IonType.STRING

    @property
    def is_lob(self):
        """Returns whether the type is a LOB."""
        return self is IonType.CLOB or self is IonType.BLOB

    @property
    def is_container(self):
        """Returns whether the type is a container."""
        return self >= IonType.LIST



# TODO At some point we can add SCALAR_START/SCALAR_END for streaming large values.
[docs]class IonEventType(Enum):
    """Enumeration of Ion parser or serializer events.

    These types do not correspond directly to the Ion type system, but they are related.
    In particular, ``null.*`` will surface as a ``SCALAR`` even though they are containers.

    Attributes:
        INCOMPLETE: Indicates that parsing cannot be completed due to lack of input.
        STREAM_END: Indicates that the logical stream has terminated.
        VERSION_MARKER: Indicates that the **Ion Version Marker** has been encountered.
        SCALAR: Indicates an *atomic* value has been encountered.
        CONTAINER_START: Indicates that the start of a container has been reached.
        CONTAINER_END: Indicates that the end of a container has been reached.
    """
    INCOMPLETE = -2
    STREAM_END = -1
    VERSION_MARKER = 0
    SCALAR = 1
    CONTAINER_START = 2
    CONTAINER_END = 3

    @property
    def begins_value(self):
        """Indicates if the event type is a start of a value."""
        return self is IonEventType.SCALAR or self is IonEventType.CONTAINER_START

    @property
    def ends_container(self):
        """Indicates if the event type terminates a container or stream."""
        return self is IonEventType.STREAM_END or self is IonEventType.CONTAINER_END

    @property
    def is_stream_signal(self):
        """Indicates that the event type corresponds to a stream signal."""
        return self < 0



[docs]class IonEvent(record(
        'event_type',
        ('ion_type', None),
        ('value', None),
        ('field_name', None),
        ('annotations', ()),
        ('depth', None)
    )):
    """An parse or serialization event.

    Args:
        event_type (IonEventType): The type of event.
        ion_type (Optional(amazon.ion.core.IonType)): The Ion data model type
            associated with the event.
        value (Optional[any]): The data value associated with the event.
        field_name (Optional[Union[amazon.ion.symbols.SymbolToken, unicode]]): The field name
            associated with the event.
        annotations (Sequence[Union[amazon.ion.symbols.SymbolToken, unicode]]): The annotations
            associated with the event.
        depth (Optional[int]): The tree depth of the event if applicable.
    """
    def __eq__(self, other):
        if not isinstance(other, IonEvent):
            return False

        if isinstance(self.value, float):
            if not isinstance(other.value, float):
                return False

            # Need to deal with NaN appropriately.
            if self.value != other.value and not (isnan(self.value) and isnan(other.value)):
                return False
        else:
            if self.value != other.value:
                return False

            # Timestamp precision has additional requirements.
            if isinstance(self.value, Timestamp) or isinstance(other.value, Timestamp):
                # Special case for timestamps to capture equivalence over precision.
                self_precision = getattr(self.value, TIMESTAMP_PRECISION_FIELD, None)
                other_precision = getattr(other.value, TIMESTAMP_PRECISION_FIELD, None)
                if self_precision != other_precision \
                        and not ((self_precision is None and other_precision is TimestampPrecision.SECOND) or
                                 (self_precision is TimestampPrecision.SECOND and other_precision is None)):
                    # The absence of precision indicates a naive datetime, which always has SECOND precision.
                    return False

            if isinstance(self.value, Timestamp) and isinstance(other.value, Timestamp):
                self_fractional_seconds = getattr(self.value, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, None)
                other_fractional_seconds = getattr(other.value, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, None)
                if self_fractional_seconds != other_fractional_seconds:
                    return False

            if isinstance(self.value, datetime):
                if self.value.utcoffset() != other.value.utcoffset():
                    return False

        return (self.event_type == other.event_type
            and self.ion_type == other.ion_type
            and self.field_name == other.field_name
            and self.annotations == other.annotations
            and self.depth == other.depth
        )

[docs]    def derive_field_name(self, field_name):
        """Derives a new event from this one setting the ``field_name`` attribute.

        Args:
            field_name (Union[amazon.ion.symbols.SymbolToken, unicode]): The field name to set.
        Returns:
            IonEvent: The newly generated event.
        """
        cls = type(self)
        # We use ordinals to avoid thunk materialization.
        return cls(
            self[0],
            self[1],
            self[2],
            field_name,
            self[4],
            self[5]
        )


[docs]    def derive_annotations(self, annotations):
        """Derives a new event from this one setting the ``annotations`` attribute.

        Args:
            annotations: (Sequence[Union[amazon.ion.symbols.SymbolToken, unicode]]):
                The annotations associated with the derived event.

        Returns:
            IonEvent: The newly generated event.
        """
        cls = type(self)
        # We use ordinals to avoid thunk materialization.
        return cls(
            self[0],
            self[1],
            self[2],
            self[3],
            annotations,
            self[5]
        )


[docs]    def derive_value(self, value):
        """Derives a new event from this one setting the ``value`` attribute.

        Args:
            value: (any):
                The value associated with the derived event.

        Returns:
            IonEvent: The newly generated non-thunk event.
        """
        return IonEvent(
            self.event_type,
            self.ion_type,
            value,
            self.field_name,
            self.annotations,
            self.depth
        )


[docs]    def derive_depth(self, depth):
        """Derives a new event from this one setting the ``depth`` attribute.

        Args:
            depth: (int):
                The annotations associated with the derived event.

        Returns:
            IonEvent: The newly generated event.
        """
        cls = type(self)
        # We use ordinals to avoid thunk materialization.
        return cls(
            self[0],
            self[1],
            self[2],
            self[3],
            self[4],
            depth
        )




[docs]class MemoizingThunk(object):
    """A :class:`callable` that invokes a ``delegate`` and caches and returns the result."""
    def __init__(self, delegate):
        self.delegate = delegate

    def __call__(self):
        if hasattr(self, 'value'):
            return self.value
        self.value = self.delegate()
        return self.value

    def __str__(self):
        return str(self())

    def __repr__(self):
        return repr(self())



[docs]class IonThunkEvent(IonEvent):
    """An :class:`IonEvent` whose ``value`` field is a thunk."""
    def __new__(cls, *args, **kwargs):
        if len(args) >= 3:
            args = list(args)
            args[2] = MemoizingThunk(args[2])
        else:
            value = kwargs.get('value')
            if value is not None:
                kwargs['value'] = MemoizingThunk(kwargs['value'])
        return super(IonThunkEvent, cls).__new__(cls, *args, **kwargs)

    @property
    def value(self):
        # We're masking the value field, this gets around that.
        return self[2]()


# Singletons for structural events
ION_STREAM_END_EVENT = IonEvent(IonEventType.STREAM_END)
ION_STREAM_INCOMPLETE_EVENT = IonEvent(IonEventType.INCOMPLETE)
ION_VERSION_MARKER_EVENT = IonEvent(
    IonEventType.VERSION_MARKER, ion_type=None, value=(1, 0), depth=0
)


[docs]class DataEvent(record('type', 'data')):
    """Event generated as a result of the writer or as input into the reader.

    Args:
        type (Enum): The type of event.
        data (bytes):  The serialized data returned.  If no data is to be serialized,
            this should be the empty byte string.
    """



[docs]class Transition(record('event', 'delegate')):
    """A pair of event and co-routine delegate.

    This is generally used as a result of a state-machine.

    Args:
        event (Union[DataEvent]): The event associated with the transition.
        delegate (Coroutine): The co-routine delegate which can be the same routine from
            whence this transition came.
    """


_MIN_OFFSET = timedelta(hours=-24)
_MAX_OFFSET = timedelta(hours=24)
_ZERO_DELTA = timedelta()


[docs]class OffsetTZInfo(tzinfo):
    """A trivial UTC offset :class:`tzinfo`."""
    def __init__(self, delta=_ZERO_DELTA):
        if delta <= _MIN_OFFSET or delta >= _MAX_OFFSET:
            raise ValueError('Invalid UTC offset: %s' % delta)
        self.delta = delta

[docs]    def dst(self, date_time):
        return timedelta()


[docs]    def tzname(self, date_time):
        return None


[docs]    def utcoffset(self, date_time):
        return self.delta


    def __repr__(self):
        sign = '+'
        delta = self.delta
        if delta < _ZERO_DELTA:
            sign = '-'
            delta = _ZERO_DELTA - delta
        return 'OffsetTZInfo(%s%s)' % (sign, delta)



[docs]class TimestampPrecision(Enum):
    """The different levels of precision supported in an Ion timestamp."""
    YEAR = 0
    MONTH = 1
    DAY = 2
    MINUTE = 3
    SECOND = 4

    @property
    def includes_month(self):
        """Precision has at least the ``month`` field."""
        return self >= TimestampPrecision.MONTH

    @property
    def includes_day(self):
        """Precision has at least the ``day`` field."""
        return self >= TimestampPrecision.DAY

    @property
    def includes_minute(self):
        """Precision has at least the ``minute`` field."""
        return self >= TimestampPrecision.MINUTE

    @property
    def includes_second(self):
        """Precision has at least the ``second`` field."""
        return self >= TimestampPrecision.SECOND



TIMESTAMP_PRECISION_FIELD = 'precision'
TIMESTAMP_FRACTION_PRECISION_FIELD = 'fractional_precision'
TIMESTAMP_FRACTIONAL_SECONDS_FIELD = 'fractional_seconds'
TIMESTAMP_MICROSECOND_FIELD = 'microsecond'
MICROSECOND_PRECISION = 6
BASE_TEN_MICROSECOND_PRECISION_EXPONENTIATION = 10 ** MICROSECOND_PRECISION
DECIMAL_ZERO = Decimal(0)
PRECISION_LIMIT_LOOKUP = (
    DECIMAL_ZERO,
    Decimal('0.1'),
    Decimal('0.01'),
    Decimal('0.001'),
    Decimal('0.0001'),
    Decimal('0.00001'),
    Decimal('0.000001')
)
DATETIME_CONSTRUCTOR_MICROSECOND_ARGUMENT_INDEX = 6


[docs]class Timestamp(datetime):
    """Sub-class of :class:`datetime` that supports a precision field; a ``fractional_precision``
        field that specifies the  precision of the``microseconds`` field in :class:`datetime`;
        and a ``fractional_seconds`` field that is a :class:`Decimal` specifying the fractional
        seconds precisely.

        Notes:
            * The ``precision`` field is passed as a keyword argument of the same name.

            * The ``fractional_precision`` field is passed as a keyword argument of the same name.
              This field only relates to to the ``microseconds`` field and can be thought of
              as the number of decimal digits that are significant.  This is an integer that
              that is in the closed interval ``[0, 6]``.  If ``0``, ``microseconds`` must be
              ``0`` indicating no precision below seconds.  This argument is optional and only valid
              when ``microseconds`` is not ``None``.  If the ``microseconds`` specified has more
              precision than this field indicates, then that is an error.

            * The ``fractional_seconds`` field is passed as a keyword argument of the same name.
              It must be a :class:`Decimal` in the left-closed, right-opened interval of ``[0, 1)``.
              If specified as an argument, ``microseconds`` must be ``None`` **and** ``fractional_precision``
              must not be specified (but can be ``None``).  In addition, if ``microseconds`` is specified
              this argument must not be specified (but can be ``None``). If the specified value has
              ``coefficient==0`` and ``exponent >= 0``, e.g. ``Decimal(0)``, then there is no precision
              beyond seconds.

            * After construction, ``microseconds``, ``fractional_precision``, and ``fractional_seconds``
              will all be present and normalized in the resulting :class:`Timestamp` instance.  If the
              precision of ``fractional_seconds`` is more than is capable of being expressed in
              ``microseconds``, then the ``microseconds`` field is truncated to six digits and
              ``fractional_precision`` is ``6``.

            Consider some examples:

            * `2019-10-01T12:45:01Z` would have the following fields set:
              * ``microseconds == 0``, ``fractional_precision == 0``, ``fractional_seconds == Decimal('0')``
            * `2019-10-01T12:45:01.100Z` would have the following fields set:
              * ``microseconds == 100000``, ``fractional_precision == 3``, ``fractional_seconds == Decimal('0.100')``
            * `2019-10-01T12:45:01.123456789Z` would have the following fields set:
              * ``microseconds == 123456``, ``fractional_precision == 6``, ``fractional_seconds ==
              Decimal('0.123456789')``

        Raises:
            ValueError: If any of the preconditions above are violated.
        """
    __slots__ = [TIMESTAMP_PRECISION_FIELD, TIMESTAMP_FRACTION_PRECISION_FIELD, TIMESTAMP_FRACTIONAL_SECONDS_FIELD]

    def __new__(cls, *args, **kwargs):
        def replace_microsecond(new_value):
            if has_microsecond_argument:
                lst = list(args)
                lst[DATETIME_CONSTRUCTOR_MICROSECOND_ARGUMENT_INDEX] = new_value
                return tuple(lst)
            else:
                kwargs[TIMESTAMP_MICROSECOND_FIELD] = new_value
                return args

        precision = None
        fractional_precision = None
        fractional_seconds = None
        datetime_microseconds = None
        has_microsecond_argument = len(args) > DATETIME_CONSTRUCTOR_MICROSECOND_ARGUMENT_INDEX
        if has_microsecond_argument:
            datetime_microseconds = args[DATETIME_CONSTRUCTOR_MICROSECOND_ARGUMENT_INDEX]
        elif TIMESTAMP_MICROSECOND_FIELD in kwargs:
            datetime_microseconds = kwargs.get(TIMESTAMP_MICROSECOND_FIELD)
        if TIMESTAMP_PRECISION_FIELD in kwargs:
            precision = kwargs.get(TIMESTAMP_PRECISION_FIELD)
            # Make sure we mask this before we construct the datetime.
            del kwargs[TIMESTAMP_PRECISION_FIELD]
        if TIMESTAMP_FRACTION_PRECISION_FIELD in kwargs:
            fractional_precision = kwargs.get(TIMESTAMP_FRACTION_PRECISION_FIELD)
            if fractional_precision is not None and not (0 <= fractional_precision <= MICROSECOND_PRECISION):
                raise ValueError('Cannot construct a Timestamp with fractional precision of %d digits, '
                                 'which is out of the supported range of [0, %d].'
                                 % (fractional_precision, MICROSECOND_PRECISION))
            # Make sure we mask this before we construct the datetime.
            del kwargs[TIMESTAMP_FRACTION_PRECISION_FIELD]
        if TIMESTAMP_FRACTIONAL_SECONDS_FIELD in kwargs:
            fractional_seconds = kwargs.get(TIMESTAMP_FRACTIONAL_SECONDS_FIELD)
            if fractional_seconds is not None:
                if not (0 <= fractional_seconds < 1):
                    raise ValueError('Cannot construct a Timestamp with fractional seconds of %s, '
                                     'which is out of the supported range of [0, 1).'
                                     % str(fractional_seconds))
            # Make sure we mask this before we construct the datetime.
            del kwargs[TIMESTAMP_FRACTIONAL_SECONDS_FIELD]

        if fractional_seconds is not None and (fractional_precision is not None or datetime_microseconds is not None):
            raise ValueError('fractional_seconds cannot be specified '
                             'when fractional_precision or microseconds are not None.')

        if fractional_precision is not None and datetime_microseconds is None:
            raise ValueError('datetime_microseconds cannot be None while fractional_precision is not None.')

        if fractional_precision == 0 and datetime_microseconds != 0:
            raise ValueError('datetime_microseconds cannot be non-zero while fractional_precision is 0.')

        if fractional_seconds is not None:
            fractional_seconds_exponent = fractional_seconds.as_tuple().exponent
            if fractional_seconds == DECIMAL_ZERO and fractional_seconds_exponent > 0:
                # Zero with a positive exponent is just zero. Set the exponent to zero so fractional_precision is
                # calculated correctly.
                fractional_seconds_exponent = 0
                fractional_seconds = DECIMAL_ZERO
            fractional_precision = min(-fractional_seconds_exponent, MICROSECOND_PRECISION)
            # Scale to microseconds and truncate to an integer.
            args = replace_microsecond(int(fractional_seconds * BASE_TEN_MICROSECOND_PRECISION_EXPONENTIATION))
        elif datetime_microseconds is not None:
            if fractional_precision is None:
                fractional_precision = MICROSECOND_PRECISION
            if fractional_precision == 0:
                # As previously verified, datetime_microseconds must be zero in this case.
                fractional_seconds = DECIMAL_ZERO
            else:
                try:
                    fractional_seconds = Decimal(datetime_microseconds).scaleb(-MICROSECOND_PRECISION)\
                        .quantize(PRECISION_LIMIT_LOOKUP[fractional_precision], context=Context(traps=[Inexact]))
                except Inexact:
                    raise ValueError('microsecond value %d cannot be expressed exactly in %d digits.'
                                     % (datetime_microseconds, fractional_precision))
        else:
            assert datetime_microseconds is None
            # The datetime constructor requires a non-None microsecond argument.
            args = replace_microsecond(0)
            fractional_precision = 0
            fractional_seconds = DECIMAL_ZERO

        instance = super(Timestamp, cls).__new__(cls, *args, **kwargs)
        setattr(instance, TIMESTAMP_PRECISION_FIELD, precision)
        setattr(instance, TIMESTAMP_FRACTION_PRECISION_FIELD, fractional_precision)
        setattr(instance, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, fractional_seconds)

        return instance

    def __repr__(self):
        return 'Timestamp(%04d-%02d-%02dT%02d:%02d:%02d.%06d, %r, %r, %s=%s)' % \
               (self.year, self.month, self.day,
                self.hour, self.minute, self.second, self.microsecond,
                self.tzinfo, self.precision,
                TIMESTAMP_FRACTION_PRECISION_FIELD, self.fractional_precision)

[docs]    @staticmethod
    def adjust_from_utc_fields(*args, **kwargs):
        """Constructs a timestamp from UTC fields adjusted to the local offset if given."""
        raw_ts = Timestamp(*args, **kwargs)
        offset = raw_ts.utcoffset()
        if offset is None or offset == timedelta():
            return raw_ts

        # XXX This returns a datetime, not a Timestamp (which has our precision if defined)
        adjusted = raw_ts + offset
        if raw_ts.precision is None:
            # No precision means we can just return a regular datetime
            return adjusted

        return Timestamp(
            adjusted.year,
            adjusted.month,
            adjusted.day,
            adjusted.hour,
            adjusted.minute,
            adjusted.second,
            None,
            raw_ts.tzinfo,
            precision=raw_ts.precision,
            fractional_precision=None,
            fractional_seconds=raw_ts.fractional_seconds
        )




[docs]def timestamp(year, month=1, day=1,
              hour=0, minute=0, second=0, microsecond=None,
              off_hours=None, off_minutes=None,
              precision=None, fractional_precision=None, fractional_seconds=None):
    """Shorthand for the :class:`Timestamp` constructor.

    Specifically, converts ``off_hours`` and ``off_minutes`` parameters to a suitable
    :class:`OffsetTZInfo` instance.
    """
    delta = None
    if off_hours is not None:
        if off_hours < -23 or off_hours > 23:
            raise ValueError('Hour offset %d is out of required range -23..23.' % (off_hours,))
        delta = timedelta(hours=off_hours)
    if off_minutes is not None:
        if off_minutes < -59 or off_minutes > 59:
            raise ValueError('Minute offset %d is out of required range -59..59.' % (off_minutes,))
        minutes_delta = timedelta(minutes=off_minutes)
        if delta is None:
            delta = minutes_delta
        else:
            delta += minutes_delta

    tz = None
    if delta is not None:
        tz = OffsetTZInfo(delta)

    return Timestamp(
        year, month, day,
        hour, minute, second, microsecond,
        tz, precision=precision, fractional_precision=fractional_precision, fractional_seconds=fractional_seconds
    )



[docs]class Multimap(MutableMapping):
    """
    Dictionary that can hold multiple values for the same key

    In order not to break existing customers, getting and inserting elements with ``[]`` keeps the same behaviour
    as the built-in dict. If multiple elements are already mapped to the key, ``[]`  will return
    the newest one.

    To map multiple elements to a key, use the ``add_item`` operation.
    To retrieve all the values map to a key, use ``get_all_values``.
    """

    def __init__(self, *args, **kwargs):
        super(Multimap, self).__init__()
        self.__store = OrderedDict()
        if args is not None and len(args) > 0:
            for key, value in six.iteritems(args[0]):
                self.__store[key] = MultimapValue(value)

    def __getitem__(self, key):
        return self.__store[key][len(self.__store[key]) - 1]  # Return only one in order not to break clients

    def __delitem__(self, key):
        del self.__store[key]

    def __setitem__(self, key, value):
        self.__store[key] = MultimapValue(value)

    def __len__(self):
        return sum([len(values) for values in six.itervalues(self.__store)])

    def __iter__(self):
        for key in six.iterkeys(self.__store):
            yield key

    def __str__(self):
        return repr(self)

    def __repr__(self):
        str_repr = '{'
        for key, value in self.items():
            str_repr += '%r: %r, ' % (key, value)
        str_repr = str_repr[:len(str_repr) - 2] + '}'
        return six.ensure_binary(str_repr) if six.PY2 else str_repr

[docs]    def add_item(self, key, value):
        if key in self.__store:
            self.__store[key].append(value)
        else:
            self.__setitem__(key, value)


[docs]    def get_all_values(self, key):
        return self.__store[key]


[docs]    def iteritems(self):
        for key in self.__store:
            for value in self.__store[key]:
                yield (key, value)


[docs]    def items(self):
        output = []
        for k, v in self.iteritems():
            output.append((k, v))
        return output




[docs]class MultimapValue(MutableSequence):

    def __init__(self, *args):
        if args is not None:
            self.__store = [x for x in args]
        else:
            self.__store = []

[docs]    def insert(self, index, value):
        self.__setitem__(index, value)


    def __len__(self):
        return len(self.__store)

    def __getitem__(self, index):
        return self.__store[index]

    def __setitem__(self, index, value):
        self.__store.insert(index, value)

    def __delitem__(self, index):
        del self.__store[index]

    def __iter__(self):
        for x in self.__store:
            yield x





          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.equivalence

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Provides utilities for determining whether two objects are equivalent under the Ion data model."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import struct
from datetime import datetime
from decimal import Decimal
from math import isnan

import six

from amazon.ion.core import IonType, Timestamp, TimestampPrecision, MICROSECOND_PRECISION, OffsetTZInfo, Multimap
from amazon.ion.simple_types import _IonNature, IonPyList, IonPyDict, IonPyTimestamp, IonPyNull, IonPySymbol, \
    IonPyText, IonPyDecimal, IonPyFloat
from amazon.ion.symbols import SymbolToken


[docs]def ion_equals(a, b, timestamps_instants_only=False):
    """Tests two objects for equivalence under the Ion data model.

    There are three important cases:
        * When neither operand specifies its `ion_type` or `annotations`, this method will only return True when the
          values of both operands are equivalent under the Ion data model.
        * When only one of the operands specifies its `ion_type` and `annotations`, this method will only return True
          when that operand has no annotations and has a value equivalent to the other operand under the Ion data model.
        * When both operands specify `ion_type` and `annotations`, this method will only return True when the ion_type
          and annotations of both are the same and their values are equivalent under the Ion data model.

    Note that the order of the operands does not matter.

    Args:
        a (object): The first operand.
        b (object): The second operand.
        timestamps_instants_only (Optional[bool]): False if timestamp objects (datetime and its subclasses) should be
            compared according to the Ion data model (where the instant, precision, and offset must be equal); True
            if these objects should be considered equivalent if they simply represent the same instant.
    """
    if timestamps_instants_only:
        return _ion_equals_timestamps_instants(a, b)
    return _ion_equals_timestamps_data_model(a, b)



def _ion_equals_timestamps_instants(a, b):
    return _ion_equals(a, b, _timestamp_instants_eq, _ion_equals_timestamps_instants)


def _ion_equals_timestamps_data_model(a, b):
    return _ion_equals(a, b, _timestamps_eq, _ion_equals_timestamps_data_model)


def _ion_equals(a, b, timestamp_comparison_func, recursive_comparison_func):
    """Compares a and b according to the description of the ion_equals method."""
    for a, b in ((a, b), (b, a)):  # Ensures that operand order does not matter.
        if isinstance(a, _IonNature):
            if isinstance(b, _IonNature):
                # Both operands have _IonNature. Their IonTypes and annotations must be equivalent.
                eq = a.ion_type is b.ion_type and _annotations_eq(a, b)
            else:
                # Only one operand has _IonNature. It cannot be equivalent to the other operand if it has annotations.
                eq = not a.ion_annotations
            if eq:
                if isinstance(a, IonPyList):
                    return _sequences_eq(a, b, recursive_comparison_func)
                elif isinstance(a, IonPyDict):
                    return _structs_eq(a, b, recursive_comparison_func)
                elif isinstance(a, IonPyTimestamp):
                    return timestamp_comparison_func(a, b)
                elif isinstance(a, IonPyNull):
                    return isinstance(b, IonPyNull) or (b is None and a.ion_type is IonType.NULL)
                elif isinstance(a, IonPySymbol) or (isinstance(a, IonPyText) and a.ion_type is IonType.SYMBOL):
                    return _symbols_eq(a, b)
                elif isinstance(a, IonPyDecimal):
                    return _decimals_eq(a, b)
                elif isinstance(a, IonPyFloat):
                    return _floats_eq(a, b)
                else:
                    return a == b
            return False
    # Reaching this point means that neither operand has _IonNature.
    for a, b in ((a, b), (b, a)):  # Ensures that operand order does not matter.
        if isinstance(a, list):
            return _sequences_eq(a, b, recursive_comparison_func)
        elif isinstance(a, dict):
            return _structs_eq(a, b, recursive_comparison_func)
        elif isinstance(a, datetime):
            return timestamp_comparison_func(a, b)
        elif isinstance(a, SymbolToken):
            return _symbols_eq(a, b)
        elif isinstance(a, Decimal):
            return _decimals_eq(a, b)
        elif isinstance(a, float):
            return _floats_eq(a, b)
    return a == b


def _annotations_eq(a, b):
    return _sequences_eq(a.ion_annotations, b.ion_annotations, _symbols_eq)


def _sequences_eq(a, b, comparison_func):
    assert isinstance(a, (list, tuple))
    if not isinstance(b, (list, tuple)):
        return False
    sequence_len = len(a)
    if sequence_len != len(b):
        return False
    for i in range(sequence_len):
        if not comparison_func(a[i], b[i]):
            return False
    return True


def _structs_eq(a, b, comparison_func):
    assert isinstance(a, (dict, Multimap))
    if not isinstance(b, (dict, Multimap)):
        return False
    dict_len = len(a)
    if dict_len != len(b):
        return False
    for a, b in ((a, b), (b, a)):
        key_iter = six.iterkeys(a)
        while True:
            try:
                key = next(key_iter)
            except StopIteration:
                break
            if key not in b:
                return False
            if isinstance(a, Multimap) and isinstance(b, Multimap):
                values_a = a.get_all_values(key)
                values_b = b.get_all_values(key)
                if len(values_a) != len(values_b):
                    return False
                for value_a in values_a:
                    if not any(comparison_func(value_a, value_b) for value_b in values_b):
                        return False
            else:
                if not comparison_func(a[key], b[key]):
                    return False

    return True


def _timestamps_eq(a, b):
    """Compares two timestamp operands for equivalence under the Ion data model."""
    assert isinstance(a, datetime)
    if not isinstance(b, datetime):
        return False
    # Local offsets must be equivalent.
    if (a.tzinfo is None) ^ (b.tzinfo is None):
        return False
    if a.utcoffset() != b.utcoffset():
        return False
    for a, b in ((a, b), (b, a)):
        if isinstance(a, Timestamp):
            if isinstance(b, Timestamp):
                # Both operands declare their precisions. They are only equivalent if their precisions are the same.
                if a.precision is b.precision and a.fractional_precision is b.fractional_precision \
                        and a.fractional_seconds == b.fractional_seconds:
                    break
                return False
            elif a.precision is not TimestampPrecision.SECOND or a.fractional_precision != MICROSECOND_PRECISION:
                # Only one of the operands declares its precision. It is only equivalent to the other (a naive datetime)
                # if it has full microseconds precision.
                return False
    return a == b


def _timestamp_instants_eq(a, b):
    """Compares two timestamp operands for point-in-time equivalence only."""
    assert isinstance(a, datetime)
    if not isinstance(b, datetime):
        return False
    # datetime's __eq__ can't compare a None offset and a non-None offset. For these equivalence semantics, a None
    # offset (unknown local offset) is treated equivalently to a +00:00.
    if a.tzinfo is None:
        a = a.replace(tzinfo=OffsetTZInfo())
    if b.tzinfo is None:
        b = b.replace(tzinfo=OffsetTZInfo())
    # datetime's __eq__ implementation compares instants; offsets and precision need not be equal.
    return a == b


def _symbols_eq(a, b):
    assert isinstance(a, (six.text_type, SymbolToken))
    if not isinstance(b, (six.text_type, SymbolToken)):
        return False
    a_text = getattr(a, 'text', a)
    b_text = getattr(b, 'text', b)
    if a_text == b_text:
        if a_text is None:
            # Both have unknown text. If they come from a local context, they are equivalent.
            a_location = getattr(a, 'location', None)
            b_location = getattr(b, 'location', None)
            if (a_location is None) ^ (b_location is None):
                return False
            if a_location is not None:
                # Both were imported from shared symbol tables. In this case, they are only equivalent if they were
                # imported from the same position in the same shared symbol table.
                if (a_location.name != b_location.name) or (a_location.position != b_location.position):
                    return False
            a_sid = getattr(a, 'sid', None)
            b_sid = getattr(b, 'sid', None)
            if a_sid is None or b_sid is None:
                raise ValueError('Attempted to compare malformed symbols %s, %s.' % (a, b))
            if (a_sid == 0) ^ (b_sid == 0):
                # SID 0 is only equal to SID 0.
                return False
        return True
    return False


def _decimals_eq(a, b):
    assert isinstance(a, Decimal)
    if not isinstance(b, Decimal):
        return False
    if a.is_zero() and b.is_zero():
        if a.is_signed() ^ b.is_signed():
            # Negative-zero is not equivalent to positive-zero.
            return False
    # This ensures that both have equal precision.
    return a.canonical().compare_total(b.canonical()) == 0


def _is_float_negative_zero(x):
    return struct.pack('>d', x) == b'\x80\x00\x00\x00\x00\x00\x00\x00'


def _floats_eq(a, b):
    assert isinstance(a, float)
    if not isinstance(b, float):
        return False
    if a == 0 and b == 0:
        # Negative-zero is not equivalent to positive-zero.
        return not (_is_float_negative_zero(a) ^ _is_float_negative_zero(b))
    # nan is always equivalent to nan.
    return a == b or (isnan(a) and isnan(b))




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.exceptions

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Exceptions for Ion Python."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function


[docs]class IonException(Exception):
    """Root exception for Ion Python."""



[docs]class CannotSubstituteTable(IonException):
    """Indicates a problem with resolving symbols tables."""





          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.reader

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Provides common functionality for Ion binary and text readers."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import six

from collections import deque

import sys

from amazon.ion.symbols import SymbolToken
from .core import DataEvent, IonEventType, Transition
from .core import ION_STREAM_END_EVENT
from .util import coroutine, Enum


[docs]class CodePoint(int):
    """Evaluates as a code point ordinal, while also containing the unicode character representation and
    indicating whether the code point was escaped.
    """
    def __init__(self, *args, **kwargs):
        self.char = None
        self.is_escaped = False



def _narrow_unichr(code_point):
    """Retrieves the unicode character representing any given code point, in a way that won't break on narrow builds.

    This is necessary because the built-in unichr function will fail for ordinals above 0xFFFF on narrow builds (UCS2);
    ordinals above 0xFFFF would require recalculating and combining surrogate pairs. This avoids that by retrieving the
    unicode character that was initially read.

    Args:
        code_point (int|CodePoint): An int or a subclass of int that contains the unicode character representing its
            code point in an attribute named 'char'.
    """
    try:
        if len(code_point.char) > 1:
            return code_point.char
    except AttributeError:
        pass
    return six.unichr(code_point)


_NARROW_BUILD = sys.maxunicode < 0x10ffff
_WIDE_BUILD = not _NARROW_BUILD

safe_unichr = six.unichr if (six.PY3 or _WIDE_BUILD) else _narrow_unichr


[docs]class CodePointArray:
    """A mutable sequence of code points. Used in place of bytearray() for text values."""
    def __init__(self, initial_bytes=None):
        self.__text = u''
        if initial_bytes is not None:
            for b in initial_bytes:
                self.append(b)

[docs]    def append(self, value):
        self.__text += safe_unichr(value)


[docs]    def extend(self, values):
        if isinstance(values, six.text_type):
            self.__text += values
        else:
            assert isinstance(values, six.binary_type)
            for b in six.iterbytes(values):
                self.append(b)


[docs]    def as_symbol(self):
        return SymbolToken(self.__text, sid=None, location=None)


[docs]    def as_text(self):
        return self.__text


    def __len__(self):
        return len(self.__text)

    def __repr__(self):
        return 'CodePointArray(text=%s)' % (self.__text,)

    __str__ = __repr__

[docs]    def insert(self, index, value):
        raise ValueError('Attempted to add code point in middle of sequence.')


    def __setitem__(self, index, value):
        raise ValueError('Attempted to set code point in middle of sequence.')

    def __getitem__(self, index):
        return self.__text[index]

    def __delitem__(self, index):
        raise ValueError('Attempted to delete from code point sequence.')



_EOF = b'\x04'  # End of transmission character.


[docs]class BufferQueue(object):
    """A simple circular buffer of buffers."""
    def __init__(self, is_unicode=False):
        self.__segments = deque()
        self.__offset = 0
        self.__size = 0
        self.__data_cls = CodePointArray if is_unicode else bytearray
        if is_unicode:
            self.__chr = safe_unichr
            self.__element_type = six.text_type
        else:
            self.__chr = chr if six.PY2 else lambda x: x
            self.__element_type = six.binary_type
        self.__ord = ord if (six.PY3 and is_unicode) else lambda x: x
        self.position = 0
        self.is_unicode = is_unicode

[docs]    @staticmethod
    def is_eof(c):
        return c is _EOF  # Note reference equality, ensuring that the EOF literal is still illegal as part of the data.


    @staticmethod
    def _incompatible_types(element_type, data):
        raise ValueError('Incompatible input data types. Expected %r, got %r.' % (element_type, type(data)))

[docs]    def extend(self, data):
        # TODO Determine if there are any other accumulation strategies that make sense.
        # TODO Determine if we should use memoryview to avoid copying.
        if not isinstance(data, self.__element_type):
            BufferQueue._incompatible_types(self.__element_type, data)
        self.__segments.append(data)
        self.__size += len(data)


[docs]    def mark_eof(self):
        self.__segments.append(_EOF)
        self.__size += 1


[docs]    def read(self, length, skip=False):
        """Consumes the first ``length`` bytes from the accumulator."""
        if length > self.__size:
            raise IndexError(
                'Cannot pop %d bytes, %d bytes in buffer queue' % (length, self.__size))
        self.position += length
        self.__size -= length
        segments = self.__segments
        offset = self.__offset

        data = self.__data_cls()
        while length > 0:
            segment = segments[0]
            segment_off = offset
            segment_len = len(segment)
            segment_rem = segment_len - segment_off
            segment_read_len = min(segment_rem, length)

            if segment_off == 0 and segment_read_len == segment_rem:
                # consume an entire segment
                if skip:
                    segment_slice = self.__element_type()
                else:
                    segment_slice = segment
            else:
                # Consume a part of the segment.
                if skip:
                    segment_slice = self.__element_type()
                else:
                    segment_slice = segment[segment_off:segment_off + segment_read_len]
                offset = 0
            segment_off += segment_read_len
            if segment_off == segment_len:
                segments.popleft()
                self.__offset = 0
            else:
                self.__offset = segment_off

            if length <= segment_rem and len(data) == 0:
                return segment_slice
            data.extend(segment_slice)
            length -= segment_read_len
        if self.is_unicode:
            return data.as_text()
        else:
            return data


[docs]    def read_byte(self):
        if self.__size < 1:
            raise IndexError('Buffer queue is empty')
        segments = self.__segments
        segment = segments[0]
        segment_len = len(segment)
        offset = self.__offset
        if BufferQueue.is_eof(segment):
            octet = _EOF
        else:
            octet = self.__ord(six.indexbytes(segment, offset))
        offset += 1
        if offset == segment_len:
            offset = 0
            segments.popleft()
        self.__offset = offset
        self.__size -= 1
        self.position += 1
        return octet


[docs]    def unread(self, c):
        """Unread the given character, byte, or code point.

        If this is a unicode buffer and the input is an int or byte, it will be interpreted as an ordinal representing
        a unicode code point.

        If this is a binary buffer, the input must be a byte or int; a unicode character will raise an error.
        """
        if self.position < 1:
            raise IndexError('Cannot unread an empty buffer queue.')
        if isinstance(c, six.text_type):
            if not self.is_unicode:
                BufferQueue._incompatible_types(self.is_unicode, c)
        else:
            c = self.__chr(c)
        num_code_units = self.is_unicode and len(c) or 1
        if self.__offset == 0:
            if num_code_units == 1 and six.PY3:
                if self.is_unicode:
                    segment = c
                else:
                    segment = six.int2byte(c)
            else:
                segment = c
            self.__segments.appendleft(segment)
        else:
            self.__offset -= num_code_units

            def verify(ch, idx):
                existing = self.__segments[0][self.__offset + idx]
                if existing != ch:
                    raise ValueError('Attempted to unread %s when %s was expected.' % (ch, existing))
            if num_code_units == 1:
                verify(c, 0)
            else:
                for i in range(num_code_units):
                    verify(c[i], i)
        self.__size += num_code_units
        self.position -= num_code_units


[docs]    def skip(self, length):
        """Removes ``length`` bytes and returns the number length still required to skip"""
        if length >= self.__size:
            skip_amount = self.__size
            rem = length - skip_amount
            self.__segments.clear()
            self.__offset = 0
            self.__size = 0
            self.position += skip_amount
        else:
            rem = 0
            self.read(length, skip=True)
        return rem


    def __iter__(self):
        while self.__size > 0:
            yield self.read_byte()

    def __len__(self):
        return self.__size



[docs]class ReadEventType(Enum):
    """Events that are pushed into an Ion reader co-routine.

    Attributes:
        DATA: Indicates more data for the reader.  The expected type is :class:`bytes`.
        NEXT: Indicates that the reader should yield the next event.
        SKIP: Indicates that the reader should proceed to the end of the current container.
            This type is not meaningful at the top-level.
    """
    DATA = 0
    NEXT = 1
    SKIP = 2


NEXT_EVENT = DataEvent(ReadEventType.NEXT, None)
SKIP_EVENT = DataEvent(ReadEventType.SKIP, None)


[docs]def read_data_event(data):
    """Simple wrapper over the :class:`DataEvent` constructor to wrap a :class:`bytes` like
    with the ``DATA`` :class:`ReadEventType`.

    Args:
        data (bytes|unicode): The data for the event. Bytes are accepted by both binary and text readers, while unicode
            is accepted by text readers with is_unicode=True.
    """
    return DataEvent(ReadEventType.DATA, data)



@coroutine
def reader_trampoline(start, allow_flush=False):
    """Provides the co-routine trampoline for a reader state machine.

    The given co-routine is a state machine that yields :class:`Transition` and takes
    a Transition of :class:`amazon.ion.core.DataEvent` and the co-routine itself.

    A reader must start with a ``ReadEventType.NEXT`` event to prime the parser.  In many cases
    this will lead to an ``IonEventType.INCOMPLETE`` being yielded, but not always
    (consider a reader over an in-memory data structure).

    Notes:
        A reader delimits its incomplete parse points with ``IonEventType.INCOMPLETE``.
        Readers also delimit complete parse points with ``IonEventType.STREAM_END``;
        this is similar to the ``INCOMPLETE`` case except that it denotes that a logical
        termination of data is *allowed*. When these event are received, the only valid
        input event type is a ``ReadEventType.DATA``.

        Generally, ``ReadEventType.NEXT`` is used to get the next parse event, but
        ``ReadEventType.SKIP`` can be used to skip over the current container.

        An internal state machine co-routine can delimit a state change without yielding
        to the caller by yielding ``None`` event, this will cause the trampoline to invoke
        the transition delegate, immediately.
    Args:
        start: The reader co-routine to initially delegate to.
        allow_flush(Optional[bool]): True if this reader supports receiving ``NEXT`` after
            yielding ``INCOMPLETE`` to trigger an attempt to flush pending parse events,
            otherwise False.

    Yields:
        amazon.ion.core.IonEvent: the result of parsing.

        Receives :class:`DataEvent` to parse into :class:`amazon.ion.core.IonEvent`.
    """
    data_event = yield
    if data_event is None or data_event.type is not ReadEventType.NEXT:
        raise TypeError('Reader must be started with NEXT')
    trans = Transition(None, start)
    while True:
        trans = trans.delegate.send(Transition(data_event, trans.delegate))
        data_event = None
        if trans.event is not None:
            # Only yield if there is an event.
            data_event = (yield trans.event)
            if trans.event.event_type.is_stream_signal:
                if data_event.type is not ReadEventType.DATA:
                    if not allow_flush or not (trans.event.event_type is IonEventType.INCOMPLETE and
                                               data_event.type is ReadEventType.NEXT):
                        raise TypeError('Reader expected data: %r' % (data_event,))
            else:
                if data_event.type is ReadEventType.DATA:
                    raise TypeError('Reader did not expect data')
            if data_event.type is ReadEventType.DATA and len(data_event.data) == 0:
                raise ValueError('Empty data not allowed')
            if trans.event.depth == 0 \
                    and trans.event.event_type is not IonEventType.CONTAINER_START \
                    and data_event.type is ReadEventType.SKIP:
                raise TypeError('Cannot skip at the top-level')


_DEFAULT_BUFFER_SIZE = 8196


@coroutine
def blocking_reader(reader, input, buffer_size=_DEFAULT_BUFFER_SIZE):
    """Provides an implementation of using the reader co-routine with a file-like object.

    Args:
        reader(Coroutine): A reader co-routine.
        input(BaseIO): The file-like object to read from.
        buffer_size(Optional[int]): The optional buffer size to use.
    """
    ion_event = None
    while True:
        read_event = (yield ion_event)
        ion_event = reader.send(read_event)
        while ion_event is not None and ion_event.event_type.is_stream_signal:
            data = input.read(buffer_size)
            if len(data) == 0:
                # End of file.
                if ion_event.event_type is IonEventType.INCOMPLETE:
                    ion_event = reader.send(NEXT_EVENT)
                    continue
                else:
                    yield ION_STREAM_END_EVENT
                    return
            ion_event = reader.send(read_data_event(data))




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.reader_binary

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import six

from datetime import timedelta
from decimal import Decimal, localcontext
from functools import partial
from io import BytesIO
from struct import unpack

from .core import ION_STREAM_INCOMPLETE_EVENT, ION_STREAM_END_EVENT, ION_VERSION_MARKER_EVENT,\
                  IonEventType, IonType, IonEvent, IonThunkEvent, Transition, \
                  TimestampPrecision, Timestamp, OffsetTZInfo
from .exceptions import IonException
from .util import coroutine, record, Enum
from .reader import reader_trampoline, BufferQueue, ReadEventType
from .symbols import SYMBOL_ZERO_TOKEN, SymbolToken


class _TypeID(Enum):
    """Type IDs in the binary encoding which is distinct from the :class:`IonType` enum."""
    NULL = 0
    BOOL = 1
    POS_INT = 2
    NEG_INT = 3
    FLOAT = 4
    DECIMAL = 5
    TIMESTAMP = 6
    SYMBOL = 7
    STRING = 8
    CLOB = 9
    BLOB = 10
    LIST = 11
    SEXP = 12
    STRUCT = 13
    ANNOTATION = 14


# Mappings from type code to value type.
_TID_VALUE_TYPE_TABLE = (
    IonType.NULL,
    IonType.BOOL,
    IonType.INT,  # Positive integer
    IonType.INT,  # Negative integer
    IonType.FLOAT,
    IonType.DECIMAL,
    IonType.TIMESTAMP,
    IonType.SYMBOL,
    IonType.STRING,
    IonType.CLOB,
    IonType.BLOB,
    IonType.LIST,
    IonType.SEXP,
    IonType.STRUCT,
    None,  # Annotations do not have an Ion type.
)

# Streams are infinite.
_STREAM_REMAINING = Decimal('Inf')

_VAR_INT_VALUE_MASK = 0b01111111
_VAR_INT_VALUE_BITS = 7
_VAR_INT_SIGN_MASK = 0b01000000
_VAR_INT_SIGN_VALUE_MASK = 0b00111111
_VAR_INT_SIGNAL_MASK = 0b10000000

_SIGNED_INT_SIGN_MASK = 0b10000000
_SIGNED_INT_SIGN_VALUE_MASK = 0b01111111

_LENGTH_LN_MAX = 0xD
_LENGTH_FIELD_FOLLOWS = 0xE
_ALL_LENGTH_LNS = tuple(range(0, _LENGTH_FIELD_FOLLOWS + 1))
_NON_ZERO_LENGTH_LNS = tuple(range(1, _LENGTH_FIELD_FOLLOWS + 1))
_ANNOTATION_LENGTH_LNS = tuple(range(3, _LENGTH_FIELD_FOLLOWS + 1))

_IVM_START_OCTET = 0xE0
_IVM_TAIL = b'\x01\x00\xEA'
_IVM_TAIL_LEN = len(_IVM_TAIL)

# Type IDs for value types that are nullable.
_NULLABLE_TIDS = tuple(range(0, 14))
_NULL_LN = 0xF

_STATIC_SCALARS = (
    # Boolean
    (0x10, IonType.BOOL, False),
    (0x11, IonType.BOOL, True),

    # Zero-values
    (0x20, IonType.INT, 0),
    (0x40, IonType.FLOAT, 0.0),
    (0x50, IonType.DECIMAL, Decimal()),
    (0x70, IonType.SYMBOL, SYMBOL_ZERO_TOKEN),

    # Empty string/clob/blob
    (0x80, IonType.STRING, u''),
    (0x90, IonType.CLOB, b''),
    (0xA0, IonType.BLOB, b''),
)

# Mapping of valid LNs and the struct.unpack format strings
_FLOAT_LN_TABLE = {
    0x4: '>f',
    0x8: '>d'
}

_CONTAINER_TIDS = (_TypeID.LIST, _TypeID.SEXP, _TypeID.STRUCT)


def _gen_type_octet(hn, ln):
    """Generates a type octet from a high nibble and low nibble."""
    return (hn << 4) | ln


def _parse_var_int_components(buf, signed):
    """Parses a ``VarInt`` or ``VarUInt`` field from a file-like object."""
    value = 0
    sign = 1
    while True:
        ch = buf.read(1)
        if ch == '':
            raise IonException('Variable integer under-run')
        octet = ord(ch)
        if signed:
            if octet & _VAR_INT_SIGN_MASK:
                sign = -1
            value = octet & _VAR_INT_SIGN_VALUE_MASK
            signed = False
        else:
            value <<= _VAR_INT_VALUE_BITS
            value |= octet & _VAR_INT_VALUE_MASK

        if octet & _VAR_INT_SIGNAL_MASK:
            break
    return sign, value


def _parse_var_int(buf, signed):
    sign, value = _parse_var_int_components(buf, signed)
    return sign * value


def _parse_signed_int_components(buf):
    """Parses the remainder of a file-like object as a signed magnitude value.

    Returns:
        Returns a pair of the sign bit and the unsigned magnitude.
    """
    sign_bit = 0
    value = 0

    first = True
    while True:
        ch = buf.read(1)
        if ch == b'':
            break
        octet = ord(ch)
        if first:
            if octet & _SIGNED_INT_SIGN_MASK:
                sign_bit = 1
            value = octet & _SIGNED_INT_SIGN_VALUE_MASK
            first = False
        else:
            value <<= 8
            value |= octet

    return sign_bit, value


def _parse_decimal(buf):
    """Parses the remainder of a file-like object as a decimal."""
    from decimal import localcontext
    exponent = _parse_var_int(buf, signed=True)
    sign_bit, coefficient = _parse_signed_int_components(buf)

    if coefficient == 0:
        # Handle the zero cases--especially negative zero
        value = Decimal((sign_bit, (0,), exponent))
    else:
        coefficient *= sign_bit and -1 or 1
        with localcontext() as context:
            # Adjusting precision for taking into account arbitrarily
            # large/small numbers
            context.prec = len(str(coefficient))
            value = Decimal(coefficient).scaleb(exponent)

    return value


def _parse_sid_iter(data):
    """Parses the given :class:`bytes` data as a list of :class:`SymbolToken`"""
    limit = len(data)
    buf = BytesIO(data)
    while buf.tell() < limit:
        sid = _parse_var_int(buf, signed=False)
        yield SymbolToken(None, sid)


class _HandlerContext(record(
        'position', 'limit', 'queue', 'field_name', 'annotations', 'depth', 'whence'
    )):
    """A context for a handler co-routine.

    Args:
        position (int): The offset of the *start* of the data being parsed.
        limit (Optional[int]): The logical offset that represents the *end* of the container.
        queue (BufferQueue): The data source for the handler.
        field_name (Optional[SymbolToken]): The token representing the field name for the handled
            value.
        annotations (Optional[Sequence[SymbolToken]]): The sequence of annotations tokens
            for the value to be parsed.
        depth (int): the depth of the parser.
        whence (Coroutine): The reference to the co-routine that this handler should delegate
            back to when the handler is logically done.
    """
    @property
    def remaining(self):
        """Determines how many bytes are remaining in the current context."""
        if self.depth == 0:
            return _STREAM_REMAINING
        return self.limit - self.queue.position

    def read_data_transition(self, length, whence=None,
                             skip=False, stream_event=ION_STREAM_INCOMPLETE_EVENT):
        """Returns an immediate event_transition to read a specified number of bytes."""
        if whence is None:
            whence = self.whence

        return Transition(
            None, _read_data_handler(length, whence, self, skip, stream_event)
        )

    def event_transition(self, event_cls, event_type,
                         ion_type=None, value=None, annotations=None, depth=None, whence=None):
        """Returns an ion event event_transition that yields to another co-routine.

        If ``annotations`` is not specified, then the ``annotations`` are the annotations of this
        context.
        If ``depth`` is not specified, then the ``depth`` is depth of this context.
        If ``whence`` is not specified, then ``whence`` is the whence of this context.
        """
        if annotations is None:
            annotations = self.annotations
        if annotations is None:
            annotations = ()
        if not (event_type is IonEventType.CONTAINER_START) and \
                annotations and (self.limit - self.queue.position) != 0:
            # This value is contained in an annotation wrapper, from which its limit was inherited. It must have
            # reached, but not surpassed, that limit.
            raise IonException('Incorrect annotation wrapper length.')

        if depth is None:
            depth = self.depth

        if whence is None:
            whence = self.whence

        return Transition(
            event_cls(event_type, ion_type, value, self.field_name, annotations, depth),
            whence
        )

    def immediate_transition(self, delegate=None):
        """Returns an immediate transition to another co-routine.

        If ``delegate`` is not specified, then ``whence`` is the delegate.
        """
        if delegate is None:
            delegate = self.whence

        return Transition(None, delegate)

    def derive_container_context(self, length, add_depth=1):
        new_limit = self.queue.position + length
        return _HandlerContext(
            self.position,
            new_limit,
            self.queue,
            self.field_name,
            self.annotations,
            self.depth + add_depth,
            self.whence
        )

    def derive_child_context(self, position, field_name, annotations, whence):
        return _HandlerContext(
            position,
            self.limit,
            self.queue,
            field_name,
            annotations,
            self.depth,
            whence
        )


#
# Handler Co-routine Factories
#


def _create_delegate_handler(delegate):
    """Creates a handler function that creates a co-routine that can yield once with the given
    positional arguments to the delegate as a transition.

    Args:
        delegate (Coroutine): The co-routine to delegate to.

    Returns:
        A :class:`callable` handler that returns a co-routine that ignores the data it receives
        and sends with the arguments given to the handler as a :class:`Transition`.
    """
    @coroutine
    def handler(*args):
        yield
        yield delegate.send(Transition(args, delegate))

    return handler


@coroutine
def _read_data_handler(length, whence, ctx, skip=False, stream_event=ION_STREAM_INCOMPLETE_EVENT):
    """Creates a co-routine for retrieving data up to a requested size.

    Args:
        length (int): The minimum length requested.
        whence (Coroutine): The co-routine to return to after the data is satisfied.
        ctx (_HandlerContext): The context for the read.
        skip (Optional[bool]): Whether the requested number of bytes should be skipped.
        stream_event (Optional[IonEvent]): The stream event to return if no bytes are read or
            available.
    """
    trans = None
    queue = ctx.queue

    if length > ctx.remaining:
        raise IonException('Length overrun: %d bytes, %d remaining' % (length, ctx.remaining))

    # Make sure to check the queue first.
    queue_len = len(queue)
    if queue_len > 0:
        # Any data available means we can only be incomplete.
        stream_event = ION_STREAM_INCOMPLETE_EVENT
    length -= queue_len

    if skip:
        # For skipping we need to consume any remnant in the buffer queue.
        if length >= 0:
            queue.skip(queue_len)
        else:
            queue.skip(queue_len + length)

    while True:
        data_event, self = (yield trans)
        if data_event is not None and data_event.data is not None:
            data = data_event.data
            data_len = len(data)
            if data_len > 0:
                # We got something so we can only be incomplete.
                stream_event = ION_STREAM_INCOMPLETE_EVENT
            length -= data_len
            if not skip:
                queue.extend(data)
            else:
                pos_adjustment = data_len
                if length < 0:
                    pos_adjustment += length
                    # More data than we need to skip, so make sure to accumulate that remnant.
                    queue.extend(data[length:])
                queue.position += pos_adjustment
        if length <= 0:
            # We got all the data we need, go back immediately
            yield Transition(None, whence)

        trans = Transition(stream_event, self)


@coroutine
def _invalid_handler(type_octet, ctx):
    """Placeholder co-routine for invalid type codes."""
    yield
    raise IonException('Invalid type octet: 0x%02X' % type_octet)


@coroutine
def _var_uint_field_handler(handler, ctx):
    """Handler co-routine for variable unsigned integer fields that.

    Invokes the given ``handler`` function with the read field and context,
    then immediately yields to the resulting co-routine.
    """
    _, self = yield
    queue = ctx.queue
    value = 0
    while True:
        if len(queue) == 0:
            # We don't know when the field ends, so read at least one byte.
            yield ctx.read_data_transition(1, self)
        octet = queue.read_byte()
        value <<= _VAR_INT_VALUE_BITS
        value |= octet & _VAR_INT_VALUE_MASK
        if octet & _VAR_INT_SIGNAL_MASK:
            break
    yield ctx.immediate_transition(handler(value, ctx))


@coroutine
def _ivm_handler(ctx):
    _, self = yield

    if ctx.depth != 0:
        raise IonException('IVM encountered below top-level')

    yield ctx.read_data_transition(_IVM_TAIL_LEN, self)
    ivm_tail = ctx.queue.read(_IVM_TAIL_LEN)
    if _IVM_TAIL != ivm_tail:
        raise IonException('Invalid IVM tail: %r' % ivm_tail)
    yield Transition(ION_VERSION_MARKER_EVENT, ctx.whence)


@coroutine
def _nop_pad_handler(ion_type, length, ctx):
    yield

    if ctx.field_name is not None and ctx.field_name != SYMBOL_ZERO_TOKEN:
        raise IonException(
            'Cannot have NOP pad with non-zero symbol field, field SID %d' % ctx.field_name)

    if length > 0:
        yield ctx.read_data_transition(length, ctx.whence, skip=True)

    # Nothing to skip, so we just go back from whence we came...
    yield ctx.immediate_transition()


@coroutine
def _static_scalar_handler(ion_type, value, ctx):
    yield
    yield ctx.event_transition(IonEvent, IonEventType.SCALAR, ion_type, value)


@coroutine
def _length_scalar_handler(scalar_factory, ion_type, length, ctx):
    """Handles scalars, ``scalar_factory`` is a function that returns a value or thunk."""
    _, self = yield
    if length == 0:
        data = b''
    else:
        yield ctx.read_data_transition(length, self)
        data = ctx.queue.read(length)

    scalar = scalar_factory(data)
    event_cls = IonEvent
    if callable(scalar):
        # TODO Wrap the exception to get context position.
        event_cls = IonThunkEvent
    yield ctx.event_transition(event_cls, IonEventType.SCALAR, ion_type, scalar)


@coroutine
def _start_type_handler(field_name, whence, ctx, expects_ivm=False, at_top=False, annotations=None):
    _, self = yield

    child_position = ctx.queue.position

    # Read type byte.
    if at_top:
        incomplete_event = ION_STREAM_END_EVENT
    else:
        incomplete_event = ION_STREAM_INCOMPLETE_EVENT
    yield ctx.read_data_transition(1, self, stream_event=incomplete_event)
    type_octet = ctx.queue.read_byte()

    if expects_ivm and type_octet != _IVM_START_OCTET:
        raise IonException(
            'Expected binary version marker, got: %02X' % type_octet)

    handler = _HANDLER_DISPATCH_TABLE[type_octet]
    child_ctx = ctx.derive_child_context(child_position, field_name, annotations, whence)
    yield ctx.immediate_transition(handler(child_ctx))


@coroutine
def _annotation_handler(ion_type, length, ctx):
    """Handles annotations.  ``ion_type`` is ignored."""
    _, self = yield
    self_handler = _create_delegate_handler(self)

    if ctx.annotations is not None:
        raise IonException('Annotation cannot be nested in annotations')

    # We have to replace our context for annotations specifically to encapsulate the limit
    ctx = ctx.derive_container_context(length, add_depth=0)
    # Immediately read the length field and the annotations
    (ann_length, _), _ = yield ctx.immediate_transition(
        _var_uint_field_handler(self_handler, ctx)
    )

    if ann_length < 1:
        raise IonException('Invalid annotation length subfield; annotation wrapper must have at least one annotation.')

    # Read/parse the annotations.
    yield ctx.read_data_transition(ann_length, self)
    ann_data = ctx.queue.read(ann_length)
    annotations = tuple(_parse_sid_iter(ann_data))

    if ctx.limit - ctx.queue.position < 1:
        # There is no space left for the 'value' subfield, which is required.
        raise IonException('Incorrect annotation wrapper length.')

    # Go parse the start of the value but go back to the real parent container.
    yield ctx.immediate_transition(
        _start_type_handler(ctx.field_name, ctx.whence, ctx, annotations=annotations)
    )


@coroutine
def _ordered_struct_start_handler(handler, ctx):
    """Handles the special case of ordered structs, specified by the type ID 0xD1.

    This coroutine's only purpose is to ensure that the struct in question declares at least one field name/value pair,
    as required by the spec.
    """
    _, self = yield
    self_handler = _create_delegate_handler(self)
    (length, _), _ = yield ctx.immediate_transition(
        _var_uint_field_handler(self_handler, ctx)
    )
    if length < 2:
        # A valid field name/value pair is at least two octets: one for the field name SID and one for the value.
        raise IonException('Ordered structs (type ID 0xD1) must have at least one field name/value pair.')
    yield ctx.immediate_transition(handler(length, ctx))


@coroutine
def _container_start_handler(ion_type, length, ctx):
    """Handles container delegation."""
    _, self = yield

    container_ctx = ctx.derive_container_context(length)
    if ctx.annotations and ctx.limit != container_ctx.limit:
        # 'ctx' is the annotation wrapper context. `container_ctx` represents the wrapper's 'value' subfield. Their
        # limits must match.
        raise IonException('Incorrect annotation wrapper length.')
    delegate = _container_handler(ion_type, container_ctx)

    # We start the container, and transition to the new container processor.
    yield ctx.event_transition(
        IonEvent, IonEventType.CONTAINER_START, ion_type, value=None, whence=delegate
    )


@coroutine
def _container_handler(ion_type, ctx):
    """Handler for the body of a container (or the top-level stream).

    Args:
        ion_type (Optional[IonType]): The type of the container or ``None`` for the top-level.
        ctx (_HandlerContext): The context for the container.
    """
    transition = None
    first = True
    at_top = ctx.depth == 0
    while True:
        data_event, self = (yield transition)
        if data_event is not None and data_event.type is ReadEventType.SKIP:
            yield ctx.read_data_transition(ctx.remaining, self, skip=True)

        if ctx.queue.position == ctx.limit:
            # We are at the end of the container.
            # Yield the close event and go to enclosing container.
            yield Transition(
                IonEvent(IonEventType.CONTAINER_END, ion_type, depth=ctx.depth-1),
                ctx.whence
            )

        if ion_type is IonType.STRUCT:
            # Read the field name.
            self_handler = _create_delegate_handler(self)
            (field_sid, _), _ = yield ctx.immediate_transition(
                _var_uint_field_handler(self_handler, ctx)
            )
            field_name = SymbolToken(None, field_sid)
        else:
            field_name = None

        expects_ivm = first and at_top
        transition = ctx.immediate_transition(
            _start_type_handler(field_name, self, ctx, expects_ivm, at_top=at_top)
        )
        first = False


#
# Scalar Factories
#


def _rslice(data, rem, size):
    start = -rem
    end = start + size
    if end >= 0:
        end = None
    return data[slice(start, end)]


def _int_factory(sign, data):
    def parse_int():
        value = 0
        length = len(data)
        while length >= 8:
            segment = _rslice(data, length, 8)
            value <<= 64
            value |= unpack('>Q', segment)[0]
            length -= 8
        if length >= 4:
            segment = _rslice(data, length, 4)
            value <<= 32
            value |= unpack('>I', segment)[0]
            length -= 4
        if length >= 2:
            segment = _rslice(data, length, 2)
            value <<= 16
            value |= unpack('>H', segment)[0]
            length -= 2
        if length == 1:
            value <<= 8
            value |= six.indexbytes(data, -length)
        return sign * value
    return parse_int


def _float_factory(data):
    fmt = _FLOAT_LN_TABLE.get(len(data))
    if fmt is None:
        raise ValueError('Invalid data length for float: %d' % len(data))

    return lambda: unpack(fmt, data)[0]


def _decimal_factory(data):
    def parse_decimal():
        return _parse_decimal(BytesIO(data))

    return parse_decimal


def _timestamp_factory(data):
    def parse_timestamp():
        end = len(data)
        buf = BytesIO(data)

        precision = TimestampPrecision.YEAR
        off_sign, off_value = _parse_var_int_components(buf, signed=True)
        off_value *= off_sign
        if off_sign == -1 and off_value == 0:
            # -00:00 (unknown UTC offset) is a naive datetime.
            tz = None
        else:
            tz = OffsetTZInfo(timedelta(minutes=off_value))
        year = _parse_var_int(buf, signed=False)

        if buf.tell() == end:
            month = 1
        else:
            month = _parse_var_int(buf, signed=False)
            precision = TimestampPrecision.MONTH

        if buf.tell() == end:
            day = 1
        else:
            day = _parse_var_int(buf, signed=False)
            precision = TimestampPrecision.DAY

        if buf.tell() == end:
            hour = 0
            minute = 0
        else:
            hour = _parse_var_int(buf, signed=False)
            minute = _parse_var_int(buf, signed=False)
            precision = TimestampPrecision.MINUTE

        if buf.tell() == end:
            second = 0
        else:
            second = _parse_var_int(buf, signed=False)
            precision = TimestampPrecision.SECOND

        if buf.tell() == end:
            fraction = None
        else:
            fraction = _parse_decimal(buf)
            fraction_exponent = fraction.as_tuple().exponent
            if fraction == 0 and fraction_exponent > -1:
                # According to the spec, fractions with coefficients of zero and exponents >= zero are ignored.
                fraction = None

        return Timestamp.adjust_from_utc_fields(
            year, month, day,
            hour, minute, second, None,
            tz,
            precision=precision, fractional_precision=None, fractional_seconds=fraction
        )

    return parse_timestamp


def _symbol_factory(data):
    parse_sid = _int_factory(1, data)

    def parse_symbol():
        sid = parse_sid()
        return SymbolToken(None, sid)

    return parse_symbol


def _string_factory(data):
    return lambda: data.decode('utf-8')


def _lob_factory(data):
    # Lobs are a trivial return of the byte data.
    return data


#
# Binding Functions
#


# Handler table for type octet to handler co-routine.
_HANDLER_DISPATCH_TABLE = [None] * 256


def _bind_invalid_handlers():
    """Seeds the co-routine table with all invalid handlers."""
    for type_octet in range(256):
        _HANDLER_DISPATCH_TABLE[type_octet] = partial(_invalid_handler, type_octet)


def _bind_null_handlers():
    for tid in _NULLABLE_TIDS:
        type_octet = _gen_type_octet(tid, _NULL_LN)
        ion_type = _TID_VALUE_TYPE_TABLE[tid]
        _HANDLER_DISPATCH_TABLE[type_octet] = partial(_static_scalar_handler, ion_type, None)


def _bind_static_scalar_handlers():
    for type_octet, ion_type, value in _STATIC_SCALARS:
        _HANDLER_DISPATCH_TABLE[type_octet] = partial(_static_scalar_handler, ion_type, value)


def _bind_length_handlers(tids, user_handler, lns):
    """Binds a set of handlers with the given factory.

    Args:
        tids (Sequence[int]): The Type IDs to bind to.
        user_handler (Callable): A function that takes as its parameters
            :class:`IonType`, ``length``, and the ``ctx`` context
            returning a co-routine.
        lns (Sequence[int]): The low-nibble lengths to bind to.
    """
    for tid in tids:
        for ln in lns:
            type_octet = _gen_type_octet(tid, ln)
            ion_type = _TID_VALUE_TYPE_TABLE[tid]
            if ln == 1 and ion_type is IonType.STRUCT:
                handler = partial(_ordered_struct_start_handler, partial(user_handler, ion_type))
            elif ln < _LENGTH_FIELD_FOLLOWS:
                # Directly partially bind length.
                handler = partial(user_handler, ion_type, ln)
            else:
                # Delegate to length field parsing first.
                handler = partial(_var_uint_field_handler, partial(user_handler, ion_type))
            _HANDLER_DISPATCH_TABLE[type_octet] = handler


def _bind_length_scalar_handlers(tids, scalar_factory, lns=_NON_ZERO_LENGTH_LNS):
    """Binds a set of scalar handlers for an inclusive range of low-nibble values.

    Args:
        tids (Sequence[int]): The Type IDs to bind to.
        scalar_factory (Callable): The factory for the scalar parsing function.
            This function can itself return a function representing a thunk to defer the
            scalar parsing or a direct value.
        lns (Sequence[int]): The low-nibble lengths to bind to.
    """
    handler = partial(_length_scalar_handler, scalar_factory)
    return _bind_length_handlers(tids, handler, lns)

# First seed all type byte handlers with invalid.
_bind_invalid_handlers()

# Populate the actual handlers.
_HANDLER_DISPATCH_TABLE[_IVM_START_OCTET] = _ivm_handler
_bind_null_handlers()
_bind_static_scalar_handlers()
_bind_length_scalar_handlers([_TypeID.POS_INT], partial(_int_factory, 1))
_bind_length_scalar_handlers([_TypeID.NEG_INT], partial(_int_factory, -1))
_bind_length_scalar_handlers([_TypeID.FLOAT], _float_factory, lns=_FLOAT_LN_TABLE.keys())
_bind_length_scalar_handlers([_TypeID.DECIMAL], _decimal_factory)
_bind_length_scalar_handlers([_TypeID.TIMESTAMP], _timestamp_factory)
_bind_length_scalar_handlers([_TypeID.STRING], _string_factory)
_bind_length_scalar_handlers([_TypeID.SYMBOL], _symbol_factory)
_bind_length_scalar_handlers([_TypeID.CLOB, _TypeID.BLOB], _lob_factory)
_bind_length_handlers(_CONTAINER_TIDS, _container_start_handler, _ALL_LENGTH_LNS)
_bind_length_handlers([_TypeID.ANNOTATION], _annotation_handler, _ANNOTATION_LENGTH_LNS)
_bind_length_handlers([_TypeID.NULL], _nop_pad_handler, _ALL_LENGTH_LNS)

# Make immutable.
_HANDLER_DISPATCH_TABLE = tuple(_HANDLER_DISPATCH_TABLE)


[docs]def raw_reader(queue=None):
    """Returns a raw binary reader co-routine.

    Args:
        queue (Optional[BufferQueue]): The buffer read data for parsing, if ``None`` a
            new one will be created.

    Yields:
        IonEvent: parse events, will have an event type of ``INCOMPLETE`` if data is needed
            in the middle of a value or ``STREAM_END`` if there is no data **and** the parser
            is not in the middle of parsing a value.

            Receives :class:`DataEvent`, with :class:`ReadEventType` of ``NEXT`` or ``SKIP``
            to iterate over values, or ``DATA`` if the last event was a ``INCOMPLETE``
            or ``STREAM_END`` event type.

            ``SKIP`` is only allowed within a container. A reader is *in* a container
            when the ``CONTAINER_START`` event type is encountered and *not in* a container
            when the ``CONTAINER_END`` event type for that container is encountered.
    """
    if queue is None:
        queue = BufferQueue()
    ctx = _HandlerContext(
        position=0,
        limit=None,
        queue=queue,
        field_name=None,
        annotations=None,
        depth=0,
        whence=None
    )

    return reader_trampoline(_container_handler(None, ctx))


binary_reader = raw_reader




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.reader_text

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import base64
from decimal import Decimal
from collections import defaultdict
from functools import partial

import six
import sys

from amazon.ion.core import Transition, ION_STREAM_INCOMPLETE_EVENT, ION_STREAM_END_EVENT, IonType, IonEvent, \
    IonEventType, IonThunkEvent, TimestampPrecision, timestamp, ION_VERSION_MARKER_EVENT
from amazon.ion.exceptions import IonException
from amazon.ion.reader import BufferQueue, reader_trampoline, ReadEventType, safe_unichr, CodePointArray, CodePoint, \
    _NARROW_BUILD
from amazon.ion.symbols import SymbolToken, TEXT_ION_1_0
from amazon.ion.util import record, coroutine, Enum, _next_code_point, CodePoint

_ord = six.byte2int
_chr = safe_unichr


def _illegal_character(c, ctx, message=''):
    """Raises an IonException upon encountering the given illegal character in the given context.

    Args:
        c (int|None): Ordinal of the illegal character.
        ctx (_HandlerContext):  Context in which the illegal character was encountered.
        message (Optional[str]): Additional information, as necessary.

    """
    container_type = ctx.container.ion_type is None and 'top-level' or ctx.container.ion_type.name
    value_type = ctx.ion_type is None and 'unknown' or ctx.ion_type.name
    if c is None:
        header = 'Illegal token'
    else:
        c = 'EOF' if BufferQueue.is_eof(c) else _chr(c)
        header = 'Illegal character %s' % (c,)
    raise IonException('%s at position %d in %s value contained in %s. %s Pending value: %s'
                       % (header, ctx.queue.position, value_type, container_type, message, ctx.value))


def _defaultdict(dct, fallback=_illegal_character):
    """Wraps the given dictionary such that the given fallback function will be called when a nonexistent key is
    accessed.
    """
    out = defaultdict(lambda: fallback)
    for k, v in six.iteritems(dct):
        out[k] = v
    return out


def _merge_mappings(*args):
    """Merges a sequence of dictionaries and/or tuples into a single dictionary.

    If a given argument is a tuple, it must have two elements, the first of which is a sequence of keys and the second
    of which is a single value, which will be mapped to from each of the keys in the sequence.
    """
    dct = {}
    for arg in args:
        if isinstance(arg, dict):
            merge = arg
        else:
            assert isinstance(arg, tuple)
            keys, value = arg
            merge = dict(zip(keys, [value]*len(keys)))
        dct.update(merge)
    return dct


def _seq(s):
    """Converts bytes to a sequence of integer code points."""
    return tuple(six.iterbytes(s))


_ENCODING = 'utf-8'

# NOTE: the following are stored as sequences of integer code points. This simplifies dealing with inconsistencies
# between how bytes objects are handled in python 2 and 3, and simplifies logic around comparing multi-byte characters.
_WHITESPACE_NOT_NL = _seq(b' \t\v\f')
_WHITESPACE = _WHITESPACE_NOT_NL + _seq(b'\n\r')
_VALUE_TERMINATORS = _seq(b'{}[](),\"\' \t\n\r/')
_SYMBOL_TOKEN_TERMINATORS = _WHITESPACE + _seq(b'/:')
_DIGITS = _seq(b'0123456789')
_BINARY_RADIX = _seq(b'Bb')
_BINARY_DIGITS = _seq(b'01')
_HEX_RADIX = _seq(b'Xx')
_HEX_DIGITS = _DIGITS + _seq(b'abcdefABCDEF')
_DECIMAL_EXPS = _seq(b'Dd')
_FLOAT_EXPS = _seq(b'Ee')
_SIGN = _seq(b'+-')
_TIMESTAMP_YEAR_DELIMITERS = _seq(b'-T')
_TIMESTAMP_DELIMITERS = _seq(b'-:+.')
_TIMESTAMP_OFFSET_INDICATORS = _seq(b'Z+-')
_LETTERS = _seq(b'abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ')
_BASE64_DIGITS = _LETTERS + _DIGITS + _seq(b'+/')
_IDENTIFIER_STARTS = _LETTERS + _seq(b'_')  # Note: '$' is dealt with separately.
_IDENTIFIER_CHARACTERS = _IDENTIFIER_STARTS + _DIGITS + _seq(b'$')
_OPERATORS = _seq(b'!#%&*+-./;<=>?@^`|~')
_COMMON_ESCAPES = _seq(b'abtnfrv?0\'"/\\')
_NEWLINES = _seq(b'\r\n')

_UNDERSCORE = _ord(b'_')
_DOT = _ord(b'.')
_COMMA = _ord(b',')
_COLON = _ord(b':')
_SLASH = _ord(b'/')
_ASTERISK = _ord(b'*')
_BACKSLASH = _ord(b'\\')
_CARRIAGE_RETURN = _ord(b'\r')
_NEWLINE = _ord(b'\n')
_DOUBLE_QUOTE = _ord(b'"')
_SINGLE_QUOTE = _ord(b'\'')
_DOLLAR_SIGN = _ord(b'$')
_PLUS = _ord(b'+')
_MINUS = _ord(b'-')
_HYPHEN = _MINUS
_T = _ord(b'T')
_Z = _ord(b'Z')
_T_LOWER = _ord(b't')
_N_LOWER = _ord(b'n')
_F_LOWER = _ord(b'f')
_ZERO = _DIGITS[0]
_OPEN_BRACE = _ord(b'{')
_OPEN_BRACKET = _ord(b'[')
_OPEN_PAREN = _ord(b'(')
_CLOSE_BRACE = _ord(b'}')
_CLOSE_BRACKET = _ord(b']')
_CLOSE_PAREN = _ord(b')')
_BASE64_PAD = _ord(b'=')
_QUESTION_MARK = _ord(b'?')
_UNICODE_ESCAPE_2 = _ord(b'x')
_UNICODE_ESCAPE_4 = _ord(b'u')
_UNICODE_ESCAPE_8 = _ord(b'U')

_ESCAPED_NEWLINE = u''  # An escaped newline expands to nothing.

_MAX_TEXT_CHAR = 0x10ffff
_MAX_CLOB_CHAR = 0x7f
_MIN_QUOTED_CHAR = 0x20

# The following suffixes are used for comparison when a token is found that starts with the first letter in
# the keyword. For example, when a new token starts with 't', the next three characters must match those in
# _TRUE_SUFFIX, followed by an acceptable termination character, in order for the token to match the 'true' keyword.
_TRUE_SUFFIX = _seq(b'rue')
_FALSE_SUFFIX = _seq(b'alse')
_NAN_SUFFIX = _seq(b'an')
_INF_SUFFIX = _seq(b'inf')
_IVM_PREFIX = _seq(b'$ion_')

_IVM_EVENTS = {
    TEXT_ION_1_0: ION_VERSION_MARKER_EVENT,
}

_POS_INF = float('+inf')
_NEG_INF = float('-inf')
_NAN = float('nan')


def _ends_value(c):
    return c in _VALUE_TERMINATORS or BufferQueue.is_eof(c)


class _NullSequence:
    """Contains the terminal character sequence for the typed null suffix of the given IonType, starting with the first
    character after the one which disambiguated the type.

    For example, SYMBOL's _NullSequence contains the characters 'mbol' because 'null.s' is ambiguous until 'y' is found,
    at which point it must end in 'mbol'.

    Instances are used as leaves of the typed null prefix tree below.
    """
    def __init__(self, ion_type, sequence):
        self.ion_type = ion_type
        self.sequence = sequence

    def __getitem__(self, item):
        return self.sequence[item]

_NULL_SUFFIX = _NullSequence(IonType.NULL, _seq(b'ull'))
_NULL_SYMBOL_SUFFIX = _NullSequence(IonType.SYMBOL, _seq(b'mbol'))
_NULL_SEXP_SUFFIX = _NullSequence(IonType.SEXP, _seq(b'xp'))
_NULL_STRING_SUFFIX = _NullSequence(IonType.STRING, _seq(b'ng'))
_NULL_STRUCT_SUFFIX = _NullSequence(IonType.STRUCT, _seq(b'ct'))
_NULL_INT_SUFFIX = _NullSequence(IonType.INT, _seq(b'nt'))
_NULL_FLOAT_SUFFIX = _NullSequence(IonType.FLOAT, _seq(b'loat'))
_NULL_DECIMAL_SUFFIX = _NullSequence(IonType.DECIMAL, _seq(b'ecimal'))
_NULL_CLOB_SUFFIX = _NullSequence(IonType.CLOB, _seq(b'lob'))
_NULL_LIST_SUFFIX = _NullSequence(IonType.LIST, _seq(b'ist'))
_NULL_BLOB_SUFFIX = _NullSequence(IonType.BLOB, _seq(b'ob'))
_NULL_BOOL_SUFFIX = _NullSequence(IonType.BOOL, _seq(b'ol'))
_NULL_TIMESTAMP_SUFFIX = _NullSequence(IonType.TIMESTAMP, _seq(b'imestamp'))


# The following implements a prefix tree used to determine whether a typed null keyword has been found (see
# _typed_null_handler). The leaves of the tree (enumerated above) are the terminal character sequences for the 13
# possible suffixes to 'null.'. Any other suffix to 'null.' is an error. _NULL_STARTS is entered when 'null.' is found.

_NULL_STR_NEXT = {
    _ord(b'i'): _NULL_STRING_SUFFIX,
    _ord(b'u'): _NULL_STRUCT_SUFFIX
}

_NULL_ST_NEXT = {
    _ord(b'r'): _NULL_STR_NEXT
}

_NULL_S_NEXT = {
    _ord(b'y'): _NULL_SYMBOL_SUFFIX,
    _ord(b'e'): _NULL_SEXP_SUFFIX,
    _ord(b't'): _NULL_ST_NEXT
}

_NULL_B_NEXT = {
    _ord(b'l'): _NULL_BLOB_SUFFIX,
    _ord(b'o'): _NULL_BOOL_SUFFIX
}

_NULL_STARTS = {
    _ord(b'n'): _NULL_SUFFIX,  # null.null
    _ord(b's'): _NULL_S_NEXT,  # null.string, null.symbol, null.struct, null.sexp
    _ord(b'i'): _NULL_INT_SUFFIX,  # null.int
    _ord(b'f'): _NULL_FLOAT_SUFFIX,  # null.float
    _ord(b'd'): _NULL_DECIMAL_SUFFIX,  # null.decimal
    _ord(b'b'): _NULL_B_NEXT,  # null.bool, null.blob
    _ord(b'c'): _NULL_CLOB_SUFFIX,  # null.clob
    _ord(b'l'): _NULL_LIST_SUFFIX,  # null.list
    _ord(b't'): _NULL_TIMESTAMP_SUFFIX,  # null.timestamp
}


class _ContainerContext(record(
    'end', 'delimiter', 'ion_type', 'is_delimited'
)):
    """A description of an Ion container, including the container's IonType and its textual delimiter and end character,
    if applicable.

    This is tracked as part of the current token's context, and is useful when certain lexing decisions depend on
    which container the token is a member of. For example, ending a numeric token with ']' is not legal unless that
    token is contained in a list.

    Args:
        end (tuple): Tuple containing the container's end character, if any.
        delimiter (tuple): Tuple containing the container's delimiter character, if any.
        ion_type (Optional[IonType]): The container's IonType, if any.
        is_delimited (bool): True if delimiter is not empty; otherwise, False.
    """

_C_TOP_LEVEL = _ContainerContext((), (), None, False)
_C_STRUCT = _ContainerContext((_CLOSE_BRACE,), (_COMMA,), IonType.STRUCT, True)
_C_LIST = _ContainerContext((_CLOSE_BRACKET,), (_COMMA,), IonType.LIST, True)
_C_SEXP = _ContainerContext((_CLOSE_PAREN,), (), IonType.SEXP, False)


def _is_escaped(c):
    """Queries whether a character ordinal or code point was part of an escape sequence."""
    try:
        return c.is_escaped
    except AttributeError:
        return False


def _as_symbol(value, is_symbol_value=True):
    """Converts the input to a :class:`SymbolToken` suitable for being emitted as part of a :class:`IonEvent`.

    If the input has an `as_symbol` method (e.g. :class:`CodePointArray`), it will be converted using that method.
    Otherwise, it must already be a `SymbolToken`. In this case, there is nothing to do unless the input token is not a
    symbol value and it is an :class:`_IVMToken`. This requires the `_IVMToken` to be converted to a regular
    `SymbolToken`.
    """
    try:
        return value.as_symbol()
    except AttributeError:
        assert isinstance(value, SymbolToken)
    if not is_symbol_value:
        try:
            # This converts _IVMTokens to regular SymbolTokens when the _IVMToken cannot represent an IVM (i.e.
            # it is a field name or annotation).
            return value.regular_token()
        except AttributeError:
            pass
    return value


class _HandlerContext():
    """A context for a handler co-routine.

    Args:
        container (_ContainerContext): The description of the container in which this context is contained.
        queue (BufferQueue): The data source for the handler.
        field_name (Optional[SymbolToken]): The token representing the field name for the handled
            value.
        annotations (Optional[Sequence[SymbolToken]]): The sequence of annotations tokens
            for the value to be parsed.
        depth (int): the depth of the parser.
        whence (Coroutine): The reference to the co-routine that this handler should delegate
            back to when the handler is logically done.
        value (Optional[bytearray|CodePointArray]): The (in-progress) value of this context's token.
        ion_type (Optional[IonType]): The IonType of the current token.
        pending_symbol (Optional[bytearray|CodePointArray]): A pending symbol, which may end up being an annotation,
            field name, or symbol value.
        quoted_text (Optional[bool]): True if this context represents quoted text; otherwise, False.
        line_comment (Optional[bool]): True if this context represents a line comment; otherwise, False.
        code_point (Optional[int|CodePoint]): The token's current unicode code point, if applicable.
        is_self_delimiting (Optional[bool]): True if this context's token is self-delimiting (a short string, container,
            or comment).
        is_composite (Optional[bool]): True if this context's token is a value immediately followed by another token
            discovered during lookahead.
    """

    def __init__(self, container, queue, field_name, annotations, depth, whence, value, ion_type, pending_symbol,
                 quoted_text=False, line_comment=False, code_point=None, is_self_delimiting=False,
                 is_composite=False):
        self.container = container
        self.queue = queue
        self.field_name = field_name
        self.annotations = annotations
        self.depth = depth
        self.whence = whence
        self.value = value
        self.ion_type = ion_type
        self.pending_symbol = pending_symbol
        self.quoted_text = quoted_text
        self.line_comment = line_comment
        self.code_point = code_point
        self.is_self_delimiting = is_self_delimiting
        self.is_composite = is_composite

    def event_transition(self, event_cls, event_type, ion_type, value):
        """Returns an ion event event_transition that yields to another co-routine."""
        annotations = self.annotations or ()
        depth = self.depth
        whence = self.whence

        if ion_type is IonType.SYMBOL:
            if not annotations and depth == 0 and isinstance(value, _IVMToken):
                event = value.ivm_event()
                if event is None:
                    _illegal_character(None, self, 'Illegal IVM: %s.' % (value.text,))
                return Transition(event, whence)
            assert not isinstance(value, _IVMToken)

        return Transition(
            event_cls(event_type, ion_type, value, self.field_name, annotations, depth),
            whence
        )

    def immediate_transition(self, delegate):
        """Returns an immediate transition to another co-routine."""
        return Transition(None, delegate)

    def read_data_event(self, whence, complete=False, can_flush=False):
        """Creates a transition to a co-routine for retrieving data as bytes.

        Args:
            whence (Coroutine): The co-routine to return to after the data is satisfied.
            complete (Optional[bool]): True if STREAM_END should be emitted if no bytes are read or
                available; False if INCOMPLETE should be emitted in that case.
            can_flush (Optional[bool]): True if NEXT may be requested after INCOMPLETE is emitted as a result of this
                data request.
        """
        return Transition(None, _read_data_handler(whence, self, complete, can_flush))

    def next_code_point(self, whence):
        """Creates a co-routine for retrieving data as code points.

        This should be used in quoted string contexts.
        """
        return Transition(None, _next_code_point_handler(whence, self))

    def set_unicode(self, quoted_text=False):
        """Converts the context's ``value`` to a sequence of unicode code points for holding text tokens, indicating
        whether the text is quoted.
        """
        if isinstance(self.value, CodePointArray):
            assert self.quoted_text == quoted_text
            return self
        self.value = CodePointArray(self.value)
        self.quoted_text = quoted_text
        self.line_comment = False
        return self

    def set_quoted_text(self, quoted_text):
        """Sets the context's ``quoted_text`` flag. Useful when entering and exiting quoted text tokens."""
        self.quoted_text = quoted_text
        self.line_comment = False
        return self

    def set_self_delimiting(self, is_self_delimiting):
        """Sets the context's ``is_self_delimiting`` flag. Useful when the end of a self-delimiting token (short string,
        container, or comment) is reached.

        This is distinct from the ``quoted_text`` flag because some quoted text (quoted symbols and long strings) are
        not self-delimiting--they require lookahead to determine if they are complete.
        """
        self.is_self_delimiting = is_self_delimiting
        return self

    def set_code_point(self, code_point):
        """Sets the context's current ``code_point`` to the given ``int`` or :class:`CodePoint`."""
        self.code_point = code_point
        return self

    def derive_container_context(self, ion_type, whence):
        """Derives a container context as a child of the current context."""
        if ion_type is IonType.STRUCT:
            container = _C_STRUCT
        elif ion_type is IonType.LIST:
            container = _C_LIST
        elif ion_type is IonType.SEXP:
            container = _C_SEXP
        else:
            raise TypeError('Cannot derive container context for non-container type %s.' % (ion_type.name,))
        return _HandlerContext(
            container=container,
            queue=self.queue,
            field_name=self.field_name,
            annotations=self.annotations,
            depth=self.depth + 1,
            whence=whence,
            value=None,  # containers don't have a value
            ion_type=ion_type,
            pending_symbol=None
        )

    def set_empty_symbol(self):
        """Resets the context, retaining the fields that make it a child of its container (``container``, ``queue``,
        ``depth``, ``whence``), and sets an empty ``pending_symbol``.

        This is useful when an empty quoted symbol immediately follows a long string.
        """
        self.field_name = None
        self.annotations = None
        self.ion_type = None
        self.set_pending_symbol(CodePointArray())
        return self

    def derive_child_context(self, whence):
        """Derives a scalar context as a child of the current context."""
        return _HandlerContext(
            container=self.container,
            queue=self.queue,
            field_name=None,
            annotations=None,
            depth=self.depth,
            whence=whence,
            value=bytearray(),  # children start without a value
            ion_type=None,
            pending_symbol=None
        )

    def set_line_comment(self, is_line_comment=True):
        """Sets the context's ``line_comment`` flag. Useful when entering or exiting a line comment."""
        self.line_comment = is_line_comment
        return self

    def set_ion_type(self, ion_type):
        """Sets context to the given IonType."""
        if ion_type is self.ion_type:
            return self
        self.ion_type = ion_type
        self.line_comment = False
        return self

    def set_annotation(self):
        """Appends the context's ``pending_symbol`` to its ``annotations`` sequence."""
        assert self.pending_symbol is not None
        assert not self.value
        annotations = (_as_symbol(self.pending_symbol, is_symbol_value=False),)  # pending_symbol becomes an annotation
        self.annotations = annotations if not self.annotations else self.annotations + annotations
        self.ion_type = None
        self.pending_symbol = None  # reset pending symbol
        self.quoted_text = False
        self.line_comment = False
        self.is_self_delimiting = False
        return self

    def set_field_name(self):
        """Sets the context's ``pending_symbol`` as its ``field_name``."""
        assert self.pending_symbol is not None
        assert not self.value
        self.field_name = _as_symbol(self.pending_symbol, is_symbol_value=False)  # pending_symbol becomes field name
        self.pending_symbol = None  # reset pending symbol
        self.quoted_text = False
        self.line_comment = False
        self.is_self_delimiting = False
        return self

    def set_pending_symbol(self, pending_symbol=None):
        """Sets the context's ``pending_symbol`` with the given unicode sequence and resets the context's ``value``.

        If the input is None, an empty :class:`CodePointArray` is used.
        """
        if pending_symbol is None:
            pending_symbol = CodePointArray()
        self.value = bytearray()  # reset value
        self.pending_symbol = pending_symbol
        self.line_comment = False
        return self

    def set_composite(self, is_composite):
        self.is_composite = is_composite
        return self


class _CompositeTransition(Transition):
    """Composes an event transition followed by an immediate transition to the handler for the next token.

    This is useful when some lookahead is required to determine if a token has ended, e.g. in the case of long strings.

    Args:
        event_transition (Transition): A transition with a non-None IonEvent.
        current_context (_HandlerContext): The context for the value contained in ``event_transition``.
        next_handler (Coroutine): The handler that will lex the next token. Only None if ``next_context`` contains a
            complete token (as is the case with an empty quoted symbol following a long string).
        next_context (Optional[_HandlerContext]): The context for the next token. If None, a new child context
            will be derived from ``ctx``.
        initialize_handler (Optional[bool]): True if the ``next_handler`` coroutine needs to be initialized;
            otherwise, False.
    """
    def __new__(cls, event_transition, *args, **kwargs):
        return Transition.__new__(cls, event_transition.event, event_transition.delegate)

    def __init__(self, event_transition, current_context, next_handler, next_context=None, initialize_handler=True):
        assert event_transition.event is not None
        if next_context is None:
            next_context = current_context.derive_child_context(current_context.whence)
        next_transition = None
        if next_handler is not None:
            if initialize_handler:
                next_handler = next_handler(next_context)
            next_transition = next_context.immediate_transition(next_handler)
        current_context.set_composite(True)
        self.next_transition = next_transition
        self.next_context = next_context


def _decode(value):
    return value.decode(_ENCODING)


def _parse_number(parse_func, value, base=10):
    def parse():
        return parse_func(value, base)
    return parse


def _base_10(parse_func, value, base, decode=False):
    assert base == 10
    if decode:
        value = _decode(value)
    return parse_func(value)


def _base_n(parse_func, value, base):
    return parse_func(_decode(value), base)


# In Python 2, int() returns a long if the input overflows an int.
_parse_decimal_int = partial(_parse_number, partial(_base_10, int))
_parse_binary_int = partial(_parse_number, partial(_base_n, int), base=2)
_parse_hex_int = partial(_parse_number, partial(_base_n, int), base=16)
_parse_float = partial(_parse_number, partial(_base_10, float))
_parse_decimal = partial(_parse_number, partial(_base_10, Decimal, decode=True))


@coroutine
def _number_negative_start_handler(c, ctx):
    """Handles numeric values that start with a negative sign. Branches to delegate co-routines according to
    _NEGATIVE_TABLE.
    """
    assert c == _MINUS
    assert len(ctx.value) == 0
    ctx.set_ion_type(IonType.INT)
    ctx.value.append(c)
    c, _ = yield
    yield ctx.immediate_transition(_NEGATIVE_TABLE[c](c, ctx))


@coroutine
def _number_zero_start_handler(c, ctx):
    """Handles numeric values that start with zero or negative zero. Branches to delegate co-routines according to
    _ZERO_START_TABLE.
    """
    assert c == _ZERO
    assert len(ctx.value) == 0 or (len(ctx.value) == 1 and ctx.value[0] == _MINUS)
    ctx.set_ion_type(IonType.INT)
    ctx.value.append(c)
    c, _ = yield
    if _ends_value(c):
        trans = ctx.event_transition(IonThunkEvent, IonEventType.SCALAR, ctx.ion_type, _parse_decimal_int(ctx.value))
        if c == _SLASH:
            trans = ctx.immediate_transition(_number_slash_end_handler(c, ctx, trans))
        yield trans
    yield ctx.immediate_transition(_ZERO_START_TABLE[c](c, ctx))


@coroutine
def _number_or_timestamp_handler(c, ctx):
    """Handles numeric values that start with digits 1-9. May terminate a value, in which case that value is an
    int. If it does not terminate a value, it branches to delegate co-routines according to _NUMBER_OR_TIMESTAMP_TABLE.
    """
    assert c in _DIGITS
    ctx.set_ion_type(IonType.INT)  # If this is the last digit read, this value is an Int.
    val = ctx.value
    val.append(c)
    c, self = yield
    trans = ctx.immediate_transition(self)
    while True:
        if _ends_value(c):
            trans = ctx.event_transition(IonThunkEvent, IonEventType.SCALAR,
                                         ctx.ion_type, _parse_decimal_int(ctx.value))
            if c == _SLASH:
                trans = ctx.immediate_transition(_number_slash_end_handler(c, ctx, trans))
        else:
            if c not in _DIGITS:
                trans = ctx.immediate_transition(_NUMBER_OR_TIMESTAMP_TABLE[c](c, ctx))
            else:
                val.append(c)
        c, _ = yield trans


@coroutine
def _number_slash_end_handler(c, ctx, event):
    """Handles numeric values that end in a forward slash. This is only legal if the slash begins a comment; thus,
    this co-routine either results in an error being raised or an event being yielded.
    """
    assert c == _SLASH
    c, self = yield
    next_ctx = ctx.derive_child_context(ctx.whence)
    comment = _comment_handler(_SLASH, next_ctx, next_ctx.whence)
    comment.send((c, comment))
    # If the previous line returns without error, it's a valid comment and the number may be emitted.
    yield _CompositeTransition(event, ctx, comment, next_ctx, initialize_handler=False)


def _numeric_handler_factory(charset, transition, assertion, illegal_before_underscore, parse_func,
                             illegal_at_end=(None,), ion_type=None, append_first_if_not=None, first_char=None):
    """Generates a handler co-routine which tokenizes a numeric component (a token or sub-token).

    Args:
        charset (sequence): Set of ordinals of legal characters for this numeric component.
        transition (callable): Called upon termination of this component (i.e. when a character not in ``charset`` is
            found). Accepts the previous character ordinal, the current character ordinal, the current context, and the
            previous transition. Returns a Transition if the component ends legally; otherwise, raises an error.
        assertion (callable): Accepts the first character's ordinal and the current context. Returns True if this is
            a legal start to the component.
        illegal_before_underscore (sequence): Set of ordinals of illegal characters to precede an underscore for this
            component.
        parse_func (callable): Called upon ending the numeric value. Accepts the current token value and returns a
            thunk that lazily parses the token.
        illegal_at_end (Optional[sequence]): Set of ordinals of characters that may not legally end the value.
        ion_type (Optional[IonType]): The type of the value if it were to end on this component.
        append_first_if_not (Optional[int]): The ordinal of a character that should not be appended to the token if
            it occurs first in this component (e.g. an underscore in many cases).
        first_char (Optional[int]): The ordinal of the character that should be appended instead of the character that
            occurs first in this component. This is useful for preparing the token for parsing in the case where a
            particular character is peculiar to the Ion format (e.g. 'd' to denote the exponent of a decimal value
            should be replaced with 'e' for compatibility with python's Decimal type).
    """
    @coroutine
    def numeric_handler(c, ctx):
        assert assertion(c, ctx)
        if ion_type is not None:
            ctx.set_ion_type(ion_type)
        val = ctx.value
        if c != append_first_if_not:
            first = c if first_char is None else first_char
            val.append(first)
        prev = c
        c, self = yield
        trans = ctx.immediate_transition(self)
        while True:
            if _ends_value(c):
                if prev == _UNDERSCORE or prev in illegal_at_end:
                    _illegal_character(c, ctx, '%s at end of number.' % (_chr(prev),))
                trans = ctx.event_transition(IonThunkEvent, IonEventType.SCALAR, ctx.ion_type, parse_func(ctx.value))
                if c == _SLASH:
                    trans = ctx.immediate_transition(_number_slash_end_handler(c, ctx, trans))
            else:
                if c == _UNDERSCORE:
                    if prev == _UNDERSCORE or prev in illegal_before_underscore:
                        _illegal_character(c, ctx, 'Underscore after %s.' % (_chr(prev),))
                else:
                    if c not in charset:
                        trans = transition(prev, c, ctx, trans)
                    else:
                        val.append(c)
            prev = c
            c, _ = yield trans
    return numeric_handler


def _exponent_handler_factory(ion_type, exp_chars, parse_func, first_char=None):
    """Generates a handler co-routine which tokenizes an numeric exponent.

    Args:
        ion_type (IonType): The type of the value with this exponent.
        exp_chars (sequence): The set of ordinals of the legal exponent characters for this component.
        parse_func (callable): Called upon ending the numeric value. Accepts the current token value and returns a
            thunk that lazily parses the token.
        first_char (Optional[int]): The ordinal of the character that should be appended instead of the character that
            occurs first in this component. This is useful for preparing the token for parsing in the case where a
            particular character is peculiar to the Ion format (e.g. 'd' to denote the exponent of a decimal value
            should be replaced with 'e' for compatibility with python's Decimal type).
    """
    def transition(prev, c, ctx, trans):
        if c in _SIGN and prev in exp_chars:
            ctx.value.append(c)
        else:
            _illegal_character(c, ctx)
        return trans
    illegal = exp_chars + _SIGN
    return _numeric_handler_factory(_DIGITS, transition, lambda c, ctx: c in exp_chars, illegal, parse_func,
                                    illegal_at_end=illegal, ion_type=ion_type, first_char=first_char)


_decimal_handler = _exponent_handler_factory(IonType.DECIMAL, _DECIMAL_EXPS, _parse_decimal, first_char=_ord(b'e'))
_float_handler = _exponent_handler_factory(IonType.FLOAT, _FLOAT_EXPS, _parse_float)


def _coefficient_handler_factory(trans_table, parse_func, assertion=lambda c, ctx: True,
                                 ion_type=None, append_first_if_not=None):
    """Generates a handler co-routine which tokenizes a numeric coefficient.

    Args:
        trans_table (dict): lookup table for the handler for the next component of this numeric token, given the
            ordinal of the first character in that component.
        parse_func (callable): Called upon ending the numeric value. Accepts the current token value and returns a
            thunk that lazily parses the token.
        assertion (callable): Accepts the first character's ordinal and the current context. Returns True if this is
            a legal start to the component.
        ion_type (Optional[IonType]): The type of the value if it were to end on this coefficient.
        append_first_if_not (Optional[int]): The ordinal of a character that should not be appended to the token if
            it occurs first in this component (e.g. an underscore in many cases).
    """
    def transition(prev, c, ctx, trans):
        if prev == _UNDERSCORE:
            _illegal_character(c, ctx, 'Underscore before %s.' % (_chr(c),))
        return ctx.immediate_transition(trans_table[c](c, ctx))
    return _numeric_handler_factory(_DIGITS, transition, assertion, (_DOT,), parse_func,
                                    ion_type=ion_type, append_first_if_not=append_first_if_not)


_FRACTIONAL_NUMBER_TABLE = _defaultdict(
    _merge_mappings(
        (_DECIMAL_EXPS, _decimal_handler),
        (_FLOAT_EXPS, _float_handler)
    )
)

fractional_number_handler = _coefficient_handler_factory(
    _FRACTIONAL_NUMBER_TABLE, _parse_decimal, assertion=lambda c, ctx: c == _DOT, ion_type=IonType.DECIMAL)

_WHOLE_NUMBER_TABLE = _defaultdict(
    _merge_mappings(
        {
            _DOT: fractional_number_handler,
        },
        _FRACTIONAL_NUMBER_TABLE
    )
)

_whole_number_handler = _coefficient_handler_factory(_WHOLE_NUMBER_TABLE, _parse_decimal_int,
                                                     append_first_if_not=_UNDERSCORE)


def _radix_int_handler_factory(radix_indicators, charset, parse_func):
    """Generates a handler co-routine which tokenizes a integer of a particular radix.

    Args:
        radix_indicators (sequence): The set of ordinals of characters that indicate the radix of this int.
        charset (sequence): Set of ordinals of legal characters for this radix.
        parse_func (callable): Called upon ending the numeric value. Accepts the current token value and returns a
            thunk that lazily parses the token.
    """
    def assertion(c, ctx):
        return c in radix_indicators and \
               ((len(ctx.value) == 1 and ctx.value[0] == _ZERO) or
                (len(ctx.value) == 2 and ctx.value[0] == _MINUS and ctx.value[1] == _ZERO)) and \
               ctx.ion_type == IonType.INT
    return _numeric_handler_factory(charset, lambda prev, c, ctx, trans: _illegal_character(c, ctx),
                                    assertion, radix_indicators, parse_func, illegal_at_end=radix_indicators)


_binary_int_handler = _radix_int_handler_factory(_BINARY_RADIX, _BINARY_DIGITS, _parse_binary_int)
_hex_int_handler = _radix_int_handler_factory(_HEX_RADIX, _HEX_DIGITS, _parse_hex_int)


@coroutine
def _timestamp_zero_start_handler(c, ctx):
    """Handles numeric values that start with a zero followed by another digit. This is either a timestamp or an
    error.
    """
    val = ctx.value
    ctx.set_ion_type(IonType.TIMESTAMP)
    if val[0] == _MINUS:
        _illegal_character(c, ctx, 'Negative year not allowed.')
    val.append(c)
    c, self = yield
    trans = ctx.immediate_transition(self)
    while True:
        if c in _TIMESTAMP_YEAR_DELIMITERS:
            trans = ctx.immediate_transition(_timestamp_handler(c, ctx))
        elif c in _DIGITS:
            val.append(c)
        else:
            _illegal_character(c, ctx)
        c, _ = yield trans


class _TimestampState(Enum):
    YEAR = 0
    MONTH = 1
    DAY = 2
    HOUR = 3
    MINUTE = 4
    SECOND = 5
    FRACTIONAL = 6
    OFF_HOUR = 7
    OFF_MINUTE = 8


class _TimestampTokens:
    """Holds the individual numeric tokens (as strings) that compose a `Timestamp`."""
    def __init__(self, year=None):
        fld = []
        for i in iter(_TimestampState):
            fld.append(None)
        if year is not None:
            fld[_TimestampState.YEAR] = year
        self._fields = fld

    def transition(self, state):
        val = bytearray()
        self._fields[state] = val
        return val

    def __getitem__(self, item):
        return self._fields[item]


_ZEROS = [
    b'',
    b'0',
    b'00',
    b'000',
    b'0000',
    b'00000'
]


def _parse_timestamp(tokens):
    """Parses each token in the given `_TimestampTokens` and marshals the numeric components into a `Timestamp`."""
    def parse():
        precision = TimestampPrecision.YEAR
        off_hour = tokens[_TimestampState.OFF_HOUR]
        off_minutes = tokens[_TimestampState.OFF_MINUTE]
        fraction = None
        if off_hour is not None:
            assert off_minutes is not None
            off_sign = -1 if _MINUS in off_hour else 1
            off_hour = int(off_hour)
            off_minutes = int(off_minutes) * off_sign
            if off_sign == -1 and off_hour == 0 and off_minutes == 0:
                # -00:00 (unknown UTC offset) is a naive datetime.
                off_hour = None
                off_minutes = None
        else:
            assert off_minutes is None

        year = tokens[_TimestampState.YEAR]
        assert year is not None
        year = int(year)

        month = tokens[_TimestampState.MONTH]
        if month is None:
            month = 1
        else:
            month = int(month)
            precision = TimestampPrecision.MONTH

        day = tokens[_TimestampState.DAY]
        if day is None:
            day = 1
        else:
            day = int(day)
            precision = TimestampPrecision.DAY

        hour = tokens[_TimestampState.HOUR]
        minute = tokens[_TimestampState.MINUTE]
        if hour is None:
            assert minute is None
            hour = 0
            minute = 0
        else:
            assert minute is not None
            hour = int(hour)
            minute = int(minute)
            precision = TimestampPrecision.MINUTE

        second = tokens[_TimestampState.SECOND]
        if second is None:
            second = 0
        else:
            second = int(second)
            precision = TimestampPrecision.SECOND

            fraction = tokens[_TimestampState.FRACTIONAL]
            if fraction is not None:
                fraction = Decimal(int(fraction)).scaleb(-1 * len(fraction))
        return timestamp(
            year, month, day,
            hour, minute, second, None,
            off_hour, off_minutes,
            precision=precision, fractional_precision=None, fractional_seconds=fraction
        )
    return parse


@coroutine
def _timestamp_handler(c, ctx):
    """Handles timestamp values. Entered after the year component has been completed; tokenizes the remaining
    components.
    """
    assert c in _TIMESTAMP_YEAR_DELIMITERS
    ctx.set_ion_type(IonType.TIMESTAMP)
    if len(ctx.value) != 4:
        _illegal_character(c, ctx, 'Timestamp year is %d digits; expected 4.' % (len(ctx.value),))
    prev = c
    c, self = yield
    trans = ctx.immediate_transition(self)
    state = _TimestampState.YEAR
    nxt = _DIGITS
    tokens = _TimestampTokens(ctx.value)
    val = None
    can_terminate = False
    if prev == _T:
        nxt += _VALUE_TERMINATORS
        can_terminate = True
    while True:
        is_eof = can_terminate and BufferQueue.is_eof(c)
        if c not in nxt and not is_eof:
            _illegal_character(c, ctx, 'Expected %r in state %r.' % ([_chr(x) for x in nxt], state))
        if c in _VALUE_TERMINATORS or is_eof:
            if not can_terminate:
                _illegal_character(c, ctx, 'Unexpected termination of timestamp.')
            trans = ctx.event_transition(IonThunkEvent, IonEventType.SCALAR, ctx.ion_type, _parse_timestamp(tokens))
            if c == _SLASH:
                trans = ctx.immediate_transition(_number_slash_end_handler(c, ctx, trans))
        else:
            can_terminate = False
            if c == _Z:
                # Z implies UTC, i.e. +00:00 local offset.
                tokens.transition(_TimestampState.OFF_HOUR).append(_ZERO)
                tokens.transition(_TimestampState.OFF_MINUTE).append(_ZERO)
                nxt = _VALUE_TERMINATORS
                can_terminate = True
            elif c == _T:
                nxt = _VALUE_TERMINATORS + _DIGITS
                can_terminate = True
            elif c in _TIMESTAMP_DELIMITERS:
                nxt = _DIGITS
            elif c in _DIGITS:
                if prev == _PLUS or (state > _TimestampState.MONTH and prev == _HYPHEN):
                    state = _TimestampState.OFF_HOUR
                    val = tokens.transition(state)
                    if prev == _HYPHEN:
                        val.append(prev)
                elif prev in (_TIMESTAMP_DELIMITERS + (_T,)):
                    state = _TimestampState[state + 1]
                    val = tokens.transition(state)
                    if state == _TimestampState.FRACTIONAL:
                        nxt = _DIGITS + _TIMESTAMP_OFFSET_INDICATORS
                elif prev in _DIGITS:
                    if state == _TimestampState.MONTH:
                        nxt = _TIMESTAMP_YEAR_DELIMITERS
                    elif state == _TimestampState.DAY:
                        nxt = (_T,) + _VALUE_TERMINATORS
                        can_terminate = True
                    elif state == _TimestampState.HOUR:
                        nxt = (_COLON,)
                    elif state == _TimestampState.MINUTE:
                        nxt = _TIMESTAMP_OFFSET_INDICATORS + (_COLON,)
                    elif state == _TimestampState.SECOND:
                        nxt = _TIMESTAMP_OFFSET_INDICATORS + (_DOT,)
                    elif state == _TimestampState.FRACTIONAL:
                        nxt = _DIGITS + _TIMESTAMP_OFFSET_INDICATORS
                    elif state == _TimestampState.OFF_HOUR:
                        nxt = (_COLON,)
                    elif state == _TimestampState.OFF_MINUTE:
                        nxt = _VALUE_TERMINATORS
                        can_terminate = True
                    else:
                        raise ValueError('Unknown timestamp state %r.' % (state,))
                else:
                    # Reaching this branch would be indicative of a programming error within this state machine.
                    raise ValueError('Digit following %s in timestamp state %r.' % (_chr(prev), state))
                val.append(c)
        prev = c
        c, _ = yield trans


@coroutine
def _comment_handler(c, ctx, whence):
    """Handles comments. Upon completion of the comment, immediately transitions back to `whence`."""
    assert c == _SLASH
    c, self = yield
    if c == _SLASH:
        ctx.set_line_comment()
        block_comment = False
    elif c == _ASTERISK:
        if ctx.line_comment:
            # This happens when a block comment immediately follows a line comment.
            ctx.set_line_comment(False)
        block_comment = True
    else:
        _illegal_character(c, ctx, 'Illegal character sequence "/%s".' % (_chr(c),))
    done = False
    prev = None
    trans = ctx.immediate_transition(self)
    while not done:
        c, _ = yield trans
        if block_comment:
            if prev == _ASTERISK and c == _SLASH:
                done = True
            prev = c
        else:
            if c in _NEWLINES or BufferQueue.is_eof(c):
                done = True
    yield ctx.set_self_delimiting(True).immediate_transition(whence)


@coroutine
def _sexp_slash_handler(c, ctx, whence=None, pending_event=None):
    """Handles the special case of a forward-slash within an s-expression. This is either an operator or a
    comment.
    """
    assert c == _SLASH
    if whence is None:
        whence = ctx.whence
    c, self = yield
    ctx.queue.unread(c)
    if c == _ASTERISK or c == _SLASH:
        yield ctx.immediate_transition(_comment_handler(_SLASH, ctx, whence))
    else:
        if pending_event is not None:
            # Since this is the start of a new value and not a comment, the pending event must be emitted.
            assert pending_event.event is not None
            yield _CompositeTransition(pending_event, ctx, partial(_operator_symbol_handler, _SLASH))
        yield ctx.immediate_transition(_operator_symbol_handler(_SLASH, ctx))


_SINGLE_QUOTES = [
    b"",
    b"'",
    b"''"
]


def _validate_quoted_text(allowed_whitespace, c, ctx, max_char):
    if c not in allowed_whitespace and not _is_escaped(c) and \
            (c < _MIN_QUOTED_CHAR or c > max_char):
        _illegal_character(c, ctx, 'Character out of range [%d, %d] for this type.'
                           % (_MIN_QUOTED_CHAR, max_char,))

_validate_long_string_text = partial(_validate_quoted_text, _WHITESPACE)


def _is_escaped_newline(c):
    if not (c in _NEWLINES and _is_escaped(c)):
        return False
    try:
        return c.char == _ESCAPED_NEWLINE
    except AttributeError:
        return False
    #return c in _NEWLINES and _is_escaped(c) and _chr(c) == u''


@coroutine
def _long_string_handler(c, ctx, is_field_name=False):
    """Handles triple-quoted strings. Remains active until a value other than a long string is encountered."""
    assert c == _SINGLE_QUOTE
    is_clob = ctx.ion_type is IonType.CLOB
    max_char = _MAX_CLOB_CHAR if is_clob else _MAX_TEXT_CHAR
    assert not (is_clob and is_field_name)
    if not is_clob and not is_field_name:
        ctx.set_ion_type(IonType.STRING)
    assert not ctx.value
    ctx.set_unicode(quoted_text=True)
    val = ctx.value
    if is_field_name:
        assert not val
        ctx.set_pending_symbol()
        val = ctx.pending_symbol
    quotes = 0
    in_data = True
    c, self = yield
    here = ctx.immediate_transition(self)
    trans = here
    while True:
        if c == _SINGLE_QUOTE and not _is_escaped(c):
            quotes += 1
            if quotes == 3:
                in_data = not in_data
                ctx.set_quoted_text(in_data)
                quotes = 0
        else:
            if in_data:
                _validate_long_string_text(c, ctx, max_char)
                # Any quotes found in the meantime are part of the data
                val.extend(_SINGLE_QUOTES[quotes])
                if not _is_escaped_newline(c):
                    val.append(c)
                quotes = 0
            else:
                if quotes > 0:
                    assert quotes < 3
                    if is_field_name or is_clob:
                        # There are at least two values here, which is illegal for field names or within clobs.
                        _illegal_character(c, ctx, 'Malformed triple-quoted text: %s' % (val,))
                    else:
                        # This string value is followed by a quoted symbol.
                        if ctx.container.is_delimited:
                            _illegal_character(c, ctx, 'Delimiter %s not found after value.'
                                               % (_chr(ctx.container.delimiter[0]),))
                        trans = ctx.event_transition(IonEvent, IonEventType.SCALAR, ctx.ion_type, ctx.value.as_text())
                        if quotes == 1:
                            if BufferQueue.is_eof(c):
                                _illegal_character(c, ctx, "Unexpected EOF.")
                            # c was read as a single byte. Re-read it as a code point.
                            ctx.queue.unread(c)
                            ctx.set_quoted_text(True)
                            c, _ = yield ctx.immediate_transition(self)
                            trans = _CompositeTransition(
                                trans,
                                ctx,
                                partial(_quoted_symbol_handler, c, is_field_name=False),
                            )
                        else:  # quotes == 2
                            trans = _CompositeTransition(trans, ctx, None, ctx.set_empty_symbol())
                elif c not in _WHITESPACE:
                    if is_clob:
                        trans = ctx.immediate_transition(_clob_end_handler(c, ctx))
                    elif c == _SLASH:
                        if ctx.container.ion_type is IonType.SEXP:
                            pending = ctx.event_transition(IonEvent, IonEventType.SCALAR,
                                                           ctx.ion_type, ctx.value.as_text())
                            trans = ctx.immediate_transition(_sexp_slash_handler(c, ctx, self, pending))
                        else:
                            trans = ctx.immediate_transition(_comment_handler(c, ctx, self))
                    elif is_field_name:
                        if c != _COLON:
                            _illegal_character(c, ctx, 'Illegal character after field name %s.' % (val,))
                        trans = ctx.immediate_transition(ctx.whence)
                    else:
                        trans = ctx.event_transition(IonEvent, IonEventType.SCALAR, ctx.ion_type, ctx.value.as_text())
        c, _ = yield trans
        ctx.set_self_delimiting(False)  # If comments separated long string components, this would have been set.
        trans = here


@coroutine
def _typed_null_handler(c, ctx):
    """Handles typed null values. Entered once `null.` has been found."""
    assert c == _DOT
    c, self = yield
    nxt = _NULL_STARTS
    i = 0
    length = None
    done = False
    trans = ctx.immediate_transition(self)
    while True:
        if done:
            if _ends_value(c) or (ctx.container.ion_type is IonType.SEXP and c in _OPERATORS):
                trans = ctx.event_transition(IonEvent, IonEventType.SCALAR, nxt.ion_type, None)
            else:
                _illegal_character(c, ctx, 'Illegal null type.')
        elif length is None:
            if c not in nxt:
                _illegal_character(c, ctx, 'Illegal null type.')
            nxt = nxt[c]
            if isinstance(nxt, _NullSequence):
                length = len(nxt.sequence)
        else:
            if c != nxt[i]:
                _illegal_character(c, ctx, 'Illegal null type.')
            i += 1
            done = i == length
        c, _ = yield trans


@coroutine
def _symbol_or_keyword_handler(c, ctx, is_field_name=False):
    """Handles the start of an unquoted text token.

    This may be an operator (if in an s-expression), an identifier symbol, or a keyword.
    """
    in_sexp = ctx.container.ion_type is IonType.SEXP
    if c not in _IDENTIFIER_STARTS:
        if in_sexp and c in _OPERATORS:
            c_next, _ = yield
            ctx.queue.unread(c_next)
            yield ctx.immediate_transition(_operator_symbol_handler(c, ctx))
        _illegal_character(c, ctx)
    assert not ctx.value
    ctx.set_unicode().set_ion_type(IonType.SYMBOL)
    val = ctx.value
    val.append(c)
    maybe_null = c == _N_LOWER
    maybe_nan = maybe_null
    maybe_true = c == _T_LOWER
    maybe_false = c == _F_LOWER
    c, self = yield
    trans = ctx.immediate_transition(self)
    keyword_trans = None
    match_index = 0
    while True:
        def check_keyword(name, keyword_sequence, ion_type, value, match_transition=lambda: None):
            maybe_keyword = True
            transition = None
            if match_index < len(keyword_sequence):
                maybe_keyword = c == keyword_sequence[match_index]
            else:
                transition = match_transition()
                if transition is not None:
                    pass
                elif _ends_value(c):
                    if is_field_name:
                        _illegal_character(c, ctx, '%s keyword as field name not allowed.' % (name,))
                    transition = ctx.event_transition(IonEvent, IonEventType.SCALAR, ion_type, value)
                elif c == _COLON:
                    message = ''
                    if is_field_name:
                        message = '%s keyword as field name not allowed.' % (name,)
                    _illegal_character(c, ctx, message)
                elif in_sexp and c in _OPERATORS:
                    transition = ctx.event_transition(IonEvent, IonEventType.SCALAR, ion_type, value)
                else:
                    maybe_keyword = False
            return maybe_keyword, transition
        if maybe_null:
            def check_null_dot():
                transition = None
                found = c == _DOT
                if found:
                    if is_field_name:
                        _illegal_character(c, ctx, "Illegal character in field name.")
                    transition = ctx.immediate_transition(_typed_null_handler(c, ctx))
                return transition
            maybe_null, keyword_trans = check_keyword('null', _NULL_SUFFIX.sequence,
                                                      IonType.NULL, None, check_null_dot)
        if maybe_nan:
            maybe_nan, keyword_trans = check_keyword('nan', _NAN_SUFFIX, IonType.FLOAT, _NAN)
        elif maybe_true:
            maybe_true, keyword_trans = check_keyword('true', _TRUE_SUFFIX, IonType.BOOL, True)
        elif maybe_false:
            maybe_false, keyword_trans = check_keyword('false', _FALSE_SUFFIX, IonType.BOOL, False)
        if maybe_null or maybe_nan or maybe_true or maybe_false:
            if keyword_trans is not None:
                trans = keyword_trans
            else:
                val.append(c)
                match_index += 1
        else:
            if c in _SYMBOL_TOKEN_TERMINATORS:
                # This might be an annotation or a field name
                ctx.set_pending_symbol(val)
                trans = ctx.immediate_transition(ctx.whence)
            elif _ends_value(c) or (in_sexp and c in _OPERATORS):
                trans = ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, val.as_symbol())
            else:
                trans = ctx.immediate_transition(_unquoted_symbol_handler(c, ctx, is_field_name=is_field_name))
        c, _ = yield trans


def _inf_or_operator_handler_factory(c_start, is_delegate=True):
    """Generates handler co-routines for values that may be `+inf` or `-inf`.

    Args:
        c_start (int): The ordinal of the character that starts this token (either `+` or `-`).
        is_delegate (bool): True if a different handler began processing this token; otherwise, False. This will only
            be true for `-inf`, because it is not the only value that can start with `-`; `+inf` is the only value
            (outside of a s-expression) that can start with `+`.
    """
    @coroutine
    def inf_or_operator_handler(c, ctx):
        next_ctx = None
        if not is_delegate:
            ctx.value.append(c_start)
            c, self = yield
        else:
            assert ctx.value[0] == c_start
            assert c not in _DIGITS
            ctx.queue.unread(c)
            next_ctx = ctx
            _, self = yield
            assert c == _
        maybe_inf = True
        ctx.set_ion_type(IonType.FLOAT)
        match_index = 0
        trans = ctx.immediate_transition(self)
        while True:
            if maybe_inf:
                if match_index < len(_INF_SUFFIX):
                    maybe_inf = c == _INF_SUFFIX[match_index]
                else:
                    if _ends_value(c) or (ctx.container.ion_type is IonType.SEXP and c in _OPERATORS):
                        yield ctx.event_transition(
                            IonEvent, IonEventType.SCALAR, IonType.FLOAT, c_start == _MINUS and _NEG_INF or _POS_INF
                        )
                    else:
                        maybe_inf = False
            if maybe_inf:
                match_index += 1
            else:
                ctx.set_unicode()
                if match_index > 0:
                    next_ctx = ctx.derive_child_context(ctx.whence)
                    for ch in _INF_SUFFIX[0:match_index]:
                        next_ctx.value.append(ch)
                break
            c, self = yield trans
        if ctx.container is not _C_SEXP:
            _illegal_character(c, next_ctx is None and ctx or next_ctx,
                               'Illegal character following %s.' % (_chr(c_start),))
        if match_index == 0:
            if c in _OPERATORS:
                yield ctx.immediate_transition(_operator_symbol_handler(c, ctx))
            yield ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, ctx.value.as_symbol())
        yield _CompositeTransition(
            ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, ctx.value.as_symbol()),
            ctx,
            partial(_unquoted_symbol_handler, c),
            next_ctx
        )
    return inf_or_operator_handler


_negative_inf_or_sexp_hyphen_handler = _inf_or_operator_handler_factory(_MINUS)
_positive_inf_or_sexp_plus_handler = _inf_or_operator_handler_factory(_PLUS, is_delegate=False)


@coroutine
def _operator_symbol_handler(c, ctx):
    """Handles operator symbol values within s-expressions."""
    assert c in _OPERATORS
    ctx.set_unicode()
    val = ctx.value
    val.append(c)
    c, self = yield
    trans = ctx.immediate_transition(self)
    while c in _OPERATORS:
        val.append(c)
        c, _ = yield trans
    yield ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, val.as_symbol())


def _symbol_token_end(c, ctx, is_field_name, value=None):
    """Returns a transition which ends the current symbol token."""
    if value is None:
        value = ctx.value
    if is_field_name or c in _SYMBOL_TOKEN_TERMINATORS or ctx.quoted_text:
        # This might be an annotation or a field name. Mark it as self-delimiting because a symbol token termination
        # character has been found.
        ctx.set_self_delimiting(ctx.quoted_text).set_pending_symbol(value).set_quoted_text(False)
        trans = ctx.immediate_transition(ctx.whence)
    else:
        trans = ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, _as_symbol(value))
    return trans


@coroutine
def _unquoted_symbol_handler(c, ctx, is_field_name=False):
    """Handles identifier symbol tokens. If in an s-expression, these may be followed without whitespace by
    operators.
    """
    in_sexp = ctx.container.ion_type is IonType.SEXP
    ctx.set_unicode()
    if c not in _IDENTIFIER_CHARACTERS:
        if in_sexp and c in _OPERATORS:
            c_next, _ = yield
            ctx.queue.unread(c_next)
            assert ctx.value
            yield _CompositeTransition(
                ctx.event_transition(IonEvent, IonEventType.SCALAR, IonType.SYMBOL, ctx.value.as_symbol()),
                ctx,
                partial(_operator_symbol_handler, c)
            )
        _illegal_character(c, ctx.set_ion_type(IonType.SYMBOL))
    val = ctx.value
    val.append(c)
    prev = c
    c, self = yield
    trans = ctx.immediate_transition(self)
    while True:
        if c not in _WHITESPACE:
            if prev in _WHITESPACE or _ends_value(c) or c == _COLON or (in_sexp and c in _OPERATORS):
                break
            if c not in _IDENTIFIER_CHARACTERS:
                _illegal_character(c, ctx.set_ion_type(IonType.SYMBOL))
            val.append(c)
        prev = c
        c, _ = yield trans
    yield _symbol_token_end(c, ctx, is_field_name)


class _IVMToken(SymbolToken):
    """Subclass of :class:`SymbolToken`, which indicates that this token's text matches the IVM pattern."""
    def ivm_event(self):
        """If this token's text is a supported IVM, returns the :class:`IonEvent` representing that IVM.
        Otherwise, returns `None`.
        """
        try:
            return _IVM_EVENTS[self.text]
        except KeyError:
            return None

    def regular_token(self):
        """Returns a copy of this token as a normal :class:`SymbolToken`.

        This will be used in _as_symbol when this token is used as an annotation or field name, in which cases it
        can no longer be an IVM.
        """
        return SymbolToken(self.text, self.sid, self.location)


@coroutine
def _symbol_identifier_or_unquoted_symbol_handler(c, ctx, is_field_name=False):
    """Handles symbol tokens that begin with a dollar sign. These may end up being system symbols ($ion_*), symbol
    identifiers ('$' DIGITS+), or regular unquoted symbols.
    """
    assert c == _DOLLAR_SIGN
    in_sexp = ctx.container.ion_type is IonType.SEXP
    ctx.set_unicode().set_ion_type(IonType.SYMBOL)
    val = ctx.value
    val.append(c)
    prev = c
    c, self = yield
    trans = ctx.immediate_transition(self)
    maybe_ivm = ctx.depth == 0 and not is_field_name and not ctx.annotations
    complete_ivm = False
    maybe_symbol_identifier = True
    match_index = 1
    ivm_post_underscore = False
    while True:
        if c not in _WHITESPACE:
            if prev in _WHITESPACE or _ends_value(c) or c == _COLON or (in_sexp and c in _OPERATORS):
                break
            maybe_symbol_identifier = maybe_symbol_identifier and c in _DIGITS
            if maybe_ivm:
                if match_index == len(_IVM_PREFIX):
                    if c in _DIGITS:
                        if ivm_post_underscore:
                            complete_ivm = True
                    elif c == _UNDERSCORE and not ivm_post_underscore:
                        ivm_post_underscore = True
                    else:
                        maybe_ivm = False
                        complete_ivm = False
                else:
                    maybe_ivm = c == _IVM_PREFIX[match_index]
            if maybe_ivm:
                if match_index < len(_IVM_PREFIX):
                    match_index += 1
            elif not maybe_symbol_identifier:
                yield ctx.immediate_transition(_unquoted_symbol_handler(c, ctx, is_field_name))
            val.append(c)
        elif match_index < len(_IVM_PREFIX):
            maybe_ivm = False
        prev = c
        c, _ = yield trans
    if len(val) == 1:
        assert val[0] == _chr(_DOLLAR_SIGN)
    elif maybe_symbol_identifier:
        assert not maybe_ivm
        sid = int(val[1:])
        val = SymbolToken(None, sid)
    elif complete_ivm:
        val = _IVMToken(*val.as_symbol())
    yield _symbol_token_end(c, ctx, is_field_name, value=val)


_validate_short_quoted_text = partial(_validate_quoted_text, _WHITESPACE_NOT_NL)


def _quoted_text_handler_factory(delimiter, assertion, before, after, append_first=True,
                                 on_close=lambda ctx: None):
    """Generates handlers for quoted text tokens (either short strings or quoted symbols).

    Args:
        delimiter (int): Ordinal of the quoted text's delimiter.
        assertion (callable): Accepts the first character's ordinal, returning True if that character is a legal
            beginning to the token.
        before (callable): Called upon initialization. Accepts the first character's ordinal, the current context, True
            if the token is a field name, and True if the token is a clob; returns the token's current value and True
            if ``on_close`` should be called upon termination of the token.
        after (callable): Called after termination of the token. Accepts the final character's ordinal, the current
            context, and True if the token is a field name; returns a Transition.
        append_first (Optional[bool]): True if the first character the coroutine receives is part of the text data, and
            should therefore be appended to the value; otherwise, False (in which case, the first character must be
            the delimiter).
        on_close (Optional[callable]): Called upon termination of the token (before ``after``), if ``before`` indicated
            that ``on_close`` should be called. Accepts the current context and returns a Transition. This is useful
            for yielding a different kind of Transition based on initialization parameters given to ``before`` (e.g.
            string vs. clob).
    """
    @coroutine
    def quoted_text_handler(c, ctx, is_field_name=False):
        assert assertion(c)

        def append():
            if not _is_escaped_newline(c):
                val.append(c)
        is_clob = ctx.ion_type is IonType.CLOB
        max_char = _MAX_CLOB_CHAR if is_clob else _MAX_TEXT_CHAR
        ctx.set_unicode(quoted_text=True)
        val, event_on_close = before(c, ctx, is_field_name, is_clob)
        if append_first:
            append()
        c, self = yield
        trans = ctx.immediate_transition(self)
        done = False
        while not done:
            if c == delimiter and not _is_escaped(c):
                done = True
                if event_on_close:
                    trans = on_close(ctx)
                else:
                    break
            else:
                _validate_short_quoted_text(c, ctx, max_char)
                append()
            c, _ = yield trans
        yield after(c, ctx, is_field_name)
    return quoted_text_handler


def _short_string_handler_factory():
    """Generates the short string (double quoted) handler."""
    def before(c, ctx, is_field_name, is_clob):
        assert not (is_clob and is_field_name)
        is_string = not is_clob and not is_field_name
        if is_string:
            ctx.set_ion_type(IonType.STRING)
        val = ctx.value
        if is_field_name:
            assert not val
            ctx.set_pending_symbol()
            val = ctx.pending_symbol
        return val, is_string

    def on_close(ctx):
        ctx.set_self_delimiting(True)
        return ctx.event_transition(IonEvent, IonEventType.SCALAR, ctx.ion_type, ctx.value.as_text())

    def after(c, ctx, is_field_name):
        ctx.set_quoted_text(False).set_self_delimiting(True)
        return ctx.immediate_transition(
            ctx.whence if is_field_name else _clob_end_handler(c, ctx),
        )

    return _quoted_text_handler_factory(_DOUBLE_QUOTE, lambda c: c == _DOUBLE_QUOTE, before, after, append_first=False,
                                        on_close=on_close)


_short_string_handler = _short_string_handler_factory()


def _quoted_symbol_handler_factory():
    """Generates the quoted symbol (single quoted) handler."""
    def before(c, ctx, is_field_name, is_clob):
        assert not is_clob
        _validate_short_quoted_text(c, ctx, _MAX_TEXT_CHAR)
        return ctx.value, False

    return _quoted_text_handler_factory(
        _SINGLE_QUOTE,
        lambda c: (c != _SINGLE_QUOTE or _is_escaped(c)),
        before,
        _symbol_token_end,
    )

_quoted_symbol_handler = _quoted_symbol_handler_factory()


def _single_quote_handler_factory(on_single_quote, on_other):
    """Generates handlers used for classifying tokens that begin with one or more single quotes.

    Args:
        on_single_quote (callable): Called when another single quote is found. Accepts the current character's ordinal,
            the current context, and True if the token is a field name; returns a Transition.
        on_other (callable): Called when any character other than a single quote is found.  Accepts the current
            character's ordinal, the current context, and True if the token is a field name; returns a Transition.
    """
    @coroutine
    def single_quote_handler(c, ctx, is_field_name=False):
        assert c == _SINGLE_QUOTE
        c, self = yield
        if c == _SINGLE_QUOTE and not _is_escaped(c):
            yield on_single_quote(c, ctx, is_field_name)
        else:
            ctx.set_unicode(quoted_text=True)
            yield on_other(c, ctx, is_field_name)
    return single_quote_handler


_two_single_quotes_handler = _single_quote_handler_factory(
    lambda c, ctx, is_field_name: ctx.set_unicode(quoted_text=True).immediate_transition(
        _long_string_handler(c, ctx, is_field_name)
    ),
    lambda c, ctx, is_field_name:
        ctx.set_ion_type(IonType.SYMBOL).set_pending_symbol().immediate_transition(ctx.whence)  # Empty symbol.
)
_long_string_or_symbol_handler = _single_quote_handler_factory(
    lambda c, ctx, is_field_name:
        ctx.set_ion_type(IonType.SYMBOL).immediate_transition(_two_single_quotes_handler(c, ctx, is_field_name)),
    lambda c, ctx, is_field_name: ctx.immediate_transition(_quoted_symbol_handler(c, ctx, is_field_name))
)


@coroutine
def _struct_or_lob_handler(c, ctx):
    """Handles tokens that begin with an open brace."""
    assert c == _OPEN_BRACE
    c, self = yield
    yield ctx.immediate_transition(_STRUCT_OR_LOB_TABLE[c](c, ctx))


def _b64decode_py2(value):
    # Some versions of python 2 don't support bytearray as input to base64.b64decode.
    return base64.b64decode(six.binary_type(value))

_b64decode = _b64decode_py2 if six.PY2 else base64.b64decode


def _parse_lob(ion_type, value):
    def parse():
        if ion_type is IonType.CLOB:
            byte_value = bytearray()
            for b in value.as_text():
                byte_value.append(ord(b))
            return six.binary_type(byte_value)
        return _b64decode(value)
    return parse


@coroutine
def _lob_start_handler(c, ctx):
    """Handles tokens that begin with two open braces."""
    assert c == _OPEN_BRACE
    c, self = yield
    trans = ctx.immediate_transition(self)
    quotes = 0
    while True:
        if c in _WHITESPACE:
            if quotes > 0:
                _illegal_character(c, ctx)
        elif c == _DOUBLE_QUOTE:
            if quotes > 0:
                _illegal_character(c, ctx)
            ctx.set_ion_type(IonType.CLOB).set_unicode(quoted_text=True)
            yield ctx.immediate_transition(_short_string_handler(c, ctx))
        elif c == _SINGLE_QUOTE:
            if not quotes:
                ctx.set_ion_type(IonType.CLOB).set_unicode(quoted_text=True)
            quotes += 1
            if quotes == 3:
                yield ctx.immediate_transition(_long_string_handler(c, ctx))
        else:
            yield ctx.immediate_transition(_blob_end_handler(c, ctx))
        c, _ = yield trans


def _lob_end_handler_factory(ion_type, action, validate=lambda c, ctx, action_res: None):
    """Generates handlers for the end of blob or clob values.

    Args:
        ion_type (IonType): The type of this lob (either blob or clob).
        action (callable): Called for each non-whitespace, non-closing brace character encountered before the end of
            the lob. Accepts the current character's ordinal, the current context, the previous character's ordinal,
            the result of the previous call to ``action`` (if any), and True if this is the first call to ``action``.
            Returns any state that will be needed by subsequent calls to ``action``. For blobs, this should validate
            the character is valid base64; for clobs, this should ensure there are no illegal characters (e.g. comments)
            between the end of the data and the end of the clob.
        validate (Optional[callable]): Called once the second closing brace has been found. Accepts the current
            character's ordinal, the current context, and the result of the last call to ``action``; raises an error
            if this is not a valid lob value.
    """
    assert ion_type is IonType.BLOB or ion_type is IonType.CLOB

    @coroutine
    def lob_end_handler(c, ctx):
        val = ctx.value
        prev = c
        action_res = None
        if c != _CLOSE_BRACE and c not in _WHITESPACE:
            action_res = action(c, ctx, prev, action_res, True)
        c, self = yield
        trans = ctx.immediate_transition(self)
        while True:
            if c in _WHITESPACE:
                if prev == _CLOSE_BRACE:
                    _illegal_character(c, ctx.set_ion_type(ion_type), 'Expected }.')
            elif c == _CLOSE_BRACE:
                if prev == _CLOSE_BRACE:
                    validate(c, ctx, action_res)
                    break
            else:
                action_res = action(c, ctx, prev, action_res, False)
            prev = c
            c, _ = yield trans
        ctx.set_self_delimiting(True)  # Lob values are self-delimiting (they are terminated by '}}').
        yield ctx.event_transition(IonThunkEvent, IonEventType.SCALAR, ion_type, _parse_lob(ion_type, val))
    return lob_end_handler


def _blob_end_handler_factory():
    """Generates the handler for the end of a blob value. This includes the base-64 data and the two closing braces."""
    def expand_res(res):
        if res is None:
            return 0, 0
        return res

    def action(c, ctx, prev, res, is_first):
        num_digits, num_pads = expand_res(res)
        if c in _BASE64_DIGITS:
            if prev == _CLOSE_BRACE or prev == _BASE64_PAD:
                _illegal_character(c, ctx.set_ion_type(IonType.BLOB))
            num_digits += 1
        elif c == _BASE64_PAD:
            if prev == _CLOSE_BRACE:
                _illegal_character(c, ctx.set_ion_type(IonType.BLOB))
            num_pads += 1
        else:
            _illegal_character(c, ctx.set_ion_type(IonType.BLOB))
        ctx.value.append(c)
        return num_digits, num_pads

    def validate(c, ctx, res):
        num_digits, num_pads = expand_res(res)
        if num_pads > 3 or (num_digits + num_pads) % 4 != 0:
            _illegal_character(c, ctx, 'Incorrect number of pad characters (%d) for a blob of %d base-64 digits.'
                               % (num_pads, num_digits))

    return _lob_end_handler_factory(IonType.BLOB, action, validate)

_blob_end_handler = _blob_end_handler_factory()


def _clob_end_handler_factory():
    """Generates the handler for the end of a clob value. This includes anything from the data's closing quote through
    the second closing brace.
    """
    def action(c, ctx, prev, res, is_first):
        if is_first and ctx.is_self_delimiting and c == _DOUBLE_QUOTE:
            assert c is prev
            return res
        _illegal_character(c, ctx)

    return _lob_end_handler_factory(IonType.CLOB, action)

_clob_end_handler = _clob_end_handler_factory()


_single_quoted_field_name_handler = partial(_long_string_or_symbol_handler, is_field_name=True)
_double_quoted_field_name_handler = partial(_short_string_handler, is_field_name=True)
_unquoted_field_name_handler = partial(_symbol_or_keyword_handler, is_field_name=True)
_symbol_identifier_or_unquoted_field_name_handler = partial(_symbol_identifier_or_unquoted_symbol_handler,
                                                            is_field_name=True)


def _container_start_handler_factory(ion_type, before_yield=lambda c, ctx: None):
    """Generates handlers for tokens that begin with container start characters.

    Args:
        ion_type (IonType): The type of this container.
        before_yield (Optional[callable]): Called at initialization. Accepts the first character's ordinal and the
            current context; performs any necessary initialization actions.
    """
    assert ion_type.is_container

    @coroutine
    def container_start_handler(c, ctx):
        before_yield(c, ctx)
        yield
        yield ctx.event_transition(IonEvent, IonEventType.CONTAINER_START, ion_type, value=None)
    return container_start_handler


# Struct requires unread_byte because we had to read one char past the { to make sure it wasn't a lob.
_struct_handler = _container_start_handler_factory(IonType.STRUCT, lambda c, ctx: ctx.queue.unread(c))
_list_handler = _container_start_handler_factory(IonType.LIST)
_sexp_handler = _container_start_handler_factory(IonType.SEXP)


@coroutine
def _read_data_handler(whence, ctx, complete, can_flush):
    """Creates a co-routine for retrieving data up to a requested size.

    Args:
        whence (Coroutine): The co-routine to return to after the data is satisfied.
        ctx (_HandlerContext): The context for the read.
        complete (True|False): True if STREAM_END should be emitted if no bytes are read or
            available; False if INCOMPLETE should be emitted in that case.
        can_flush (True|False): True if NEXT may be requested after INCOMPLETE is emitted as a result of this data
            request.
    """
    trans = None
    queue = ctx.queue

    while True:
        data_event, self = (yield trans)
        if data_event is not None:
            if data_event.data is not None:
                data = data_event.data
                data_len = len(data)
                if data_len > 0:
                    queue.extend(data)
                    yield Transition(None, whence)
            elif data_event.type is ReadEventType.NEXT:
                queue.mark_eof()
                if not can_flush:
                    _illegal_character(queue.read_byte(), ctx, "Unexpected EOF.")
                yield Transition(None, whence)
        trans = Transition(complete and ION_STREAM_END_EVENT or ION_STREAM_INCOMPLETE_EVENT, self)


_ZERO_START_TABLE = _defaultdict(
    _merge_mappings(
        _WHOLE_NUMBER_TABLE,
        (_DIGITS, _timestamp_zero_start_handler),
        (_BINARY_RADIX, _binary_int_handler),
        (_HEX_RADIX, _hex_int_handler)
    )
)

_NUMBER_OR_TIMESTAMP_TABLE = _defaultdict(
    _merge_mappings(
        {
            _UNDERSCORE: _whole_number_handler,
        },
        _WHOLE_NUMBER_TABLE,
        (_TIMESTAMP_YEAR_DELIMITERS, _timestamp_handler)
    )
)

_NEGATIVE_TABLE = _defaultdict(
    _merge_mappings(
        {
            _ZERO: _number_zero_start_handler,
        },
        (_DIGITS[1:], _whole_number_handler)
    ),
    fallback=_negative_inf_or_sexp_hyphen_handler
)

_STRUCT_OR_LOB_TABLE = _defaultdict({
    _OPEN_BRACE: _lob_start_handler
}, _struct_handler)


_FIELD_NAME_START_TABLE = _defaultdict(
    _merge_mappings(
        {
            _SINGLE_QUOTE: _single_quoted_field_name_handler,
            _DOUBLE_QUOTE: _double_quoted_field_name_handler,
            _DOLLAR_SIGN: _symbol_identifier_or_unquoted_field_name_handler,
        },
        (_IDENTIFIER_STARTS, _unquoted_field_name_handler)
    ),
    fallback=partial(_illegal_character, message='Illegal character in field name.')
)

_VALUE_START_TABLE = _defaultdict(
    _merge_mappings(
        {
            _MINUS: _number_negative_start_handler,
            _PLUS: _positive_inf_or_sexp_plus_handler,
            _ZERO: _number_zero_start_handler,
            _OPEN_BRACE: _struct_or_lob_handler,
            _OPEN_PAREN: _sexp_handler,
            _OPEN_BRACKET: _list_handler,
            _SINGLE_QUOTE: _long_string_or_symbol_handler,
            _DOUBLE_QUOTE: _short_string_handler,
            _DOLLAR_SIGN: _symbol_identifier_or_unquoted_symbol_handler,
        },
        (_DIGITS[1:], _number_or_timestamp_handler)
    ),
    fallback=_symbol_or_keyword_handler
)

_IMMEDIATE_FLUSH_TABLE = _defaultdict(
    _merge_mappings(
        (_DIGITS, True),
        (_LETTERS, True),
        {_DOLLAR_SIGN: True},
    ),
    fallback=lambda: False
)


@coroutine
def _container_handler(c, ctx):
    """Coroutine for container values. Delegates to other coroutines to tokenize all child values."""
    _, self = (yield None)
    queue = ctx.queue
    child_context = None
    is_field_name = ctx.ion_type is IonType.STRUCT
    delimiter_required = False
    complete = ctx.depth == 0
    can_flush = False

    def has_pending_symbol():
        return child_context and child_context.pending_symbol is not None

    def symbol_value_event():
        return child_context.event_transition(
            IonEvent, IonEventType.SCALAR, IonType.SYMBOL, _as_symbol(child_context.pending_symbol))

    def pending_symbol_value():
        if has_pending_symbol():
            assert not child_context.value
            if ctx.ion_type is IonType.STRUCT and child_context.field_name is None:
                _illegal_character(c, ctx,
                                   'Encountered STRUCT value %s without field name.' % (child_context.pending_symbol,))
            return symbol_value_event()
        return None

    def is_value_decorated():
        return child_context is not None and (child_context.annotations or child_context.field_name is not None)

    def _can_flush():
        return child_context is not None and \
               child_context.depth == 0 and \
               (
                   (
                       child_context.ion_type is not None and
                       (
                           child_context.ion_type.is_numeric or
                           (child_context.ion_type.is_text and not ctx.quoted_text and not is_field_name)
                       )
                   ) or
                   (
                       child_context.line_comment and
                       not is_value_decorated()
                   )
               )

    while True:
        # Loop over all values in this container.
        if c in ctx.container.end or c in ctx.container.delimiter or BufferQueue.is_eof(c):
            symbol_event = pending_symbol_value()
            if symbol_event is not None:
                yield symbol_event
                child_context = None
                delimiter_required = ctx.container.is_delimited
            if c in ctx.container.end:
                if not delimiter_required and is_value_decorated():
                    _illegal_character(c, child_context,
                                       'Dangling field name (%s) and/or annotation(s) (%r) at end of container.'
                                       % (child_context.field_name, child_context.annotations))
                # Yield the close event and go to enclosing container. This coroutine instance will never resume.
                yield Transition(
                    IonEvent(IonEventType.CONTAINER_END, ctx.ion_type, depth=ctx.depth-1),
                    ctx.whence
                )
                raise ValueError('Resumed a finished container handler.')
            elif c in ctx.container.delimiter:
                if not delimiter_required:
                    _illegal_character(c, ctx.derive_child_context(None),
                                       'Encountered delimiter %s without preceding value.'
                                       % (_chr(ctx.container.delimiter[0]),))
                is_field_name = ctx.ion_type is IonType.STRUCT
                delimiter_required = False
                c = None
            else:
                assert BufferQueue.is_eof(c)
                assert len(queue) == 0
                yield ctx.read_data_event(self, complete=True)
                c = None
        if c is not None and c not in _WHITESPACE:
            can_flush = False
            if c == _SLASH:
                if child_context is None:
                    # This is the start of a new child value (or, if this is a comment, a new value will start after the
                    # comment ends).
                    child_context = ctx.derive_child_context(self)
                if ctx.ion_type is IonType.SEXP:
                    handler = _sexp_slash_handler(c, child_context, pending_event=pending_symbol_value())
                else:
                    handler = _comment_handler(c, child_context, self)
            elif delimiter_required:
                # This is not the delimiter, or whitespace, or the start of a comment. Throw.
                _illegal_character(c, ctx.derive_child_context(None), 'Delimiter %s not found after value.'
                                   % (_chr(ctx.container.delimiter[0]),))
            elif has_pending_symbol():
                # A character besides whitespace, comments, and delimiters has been found, and there is a pending
                # symbol. That pending symbol is either an annotation, a field name, or a symbol value.
                if c == _COLON:
                    if is_field_name:
                        is_field_name = False
                        child_context.set_field_name()
                        c = None
                    else:
                        assert not ctx.quoted_text
                        if len(queue) == 0:
                            yield ctx.read_data_event(self)
                        c = queue.read_byte()
                        if c == _COLON:
                            child_context.set_annotation()
                            c = None  # forces another character to be read safely
                        else:
                            # Colon that doesn't indicate a field name or annotation.
                            _illegal_character(c, child_context)
                else:
                    if is_field_name:
                        _illegal_character(c, child_context, 'Illegal character after field name %s.'
                                           % child_context.pending_symbol)
                    # It's a symbol value delimited by something other than a comma (i.e. whitespace or comment)
                    yield symbol_value_event()
                    child_context = None
                    delimiter_required = ctx.container.is_delimited
                continue
            else:
                if not is_value_decorated():
                    # This is the start of a new child value.
                    child_context = ctx.derive_child_context(self)
                if is_field_name:
                    handler = _FIELD_NAME_START_TABLE[c](c, child_context)
                else:
                    handler = _VALUE_START_TABLE[c](c, child_context)  # Initialize the new handler
                    can_flush = _IMMEDIATE_FLUSH_TABLE[c]
            container_start = c == _OPEN_BRACKET or \
                              c == _OPEN_PAREN  # _OPEN_BRACE might start a lob; that is handled elsewhere.
            quoted_start = c == _DOUBLE_QUOTE or c == _SINGLE_QUOTE
            while True:
                # Loop over all characters in the current token. A token is either a non-symbol value or a pending
                # symbol, which may end up being a field name, annotation, or symbol value.
                if container_start:
                    c = None
                    container_start = False
                else:
                    if child_context.quoted_text or quoted_start:
                        quoted_start = False
                        yield child_context.next_code_point(self)
                        c = child_context.code_point
                    else:
                        if len(queue) == 0:
                            yield ctx.read_data_event(self, can_flush=can_flush)
                        c = queue.read_byte()
                trans = handler.send((c, handler))
                if trans.event is not None:
                    is_self_delimiting = False
                    if child_context.is_composite:
                        # This is a composite transition, i.e. it is an event transition followed by an immediate
                        # transition to the handler coroutine for the next token.
                        next_transition = trans.next_transition
                        child_context = trans.next_context
                        assert next_transition is None or next_transition.event is None
                    else:
                        next_transition = None
                        is_self_delimiting = child_context.is_self_delimiting
                        child_context = None
                    # This child value is finished. c is now the first character in the next value or sequence.
                    # Hence, a new character should not be read; it should be provided to the handler for the next
                    # child context.
                    yield trans
                    event_ion_type = trans.event.ion_type  # None in the case of IVM event.
                    is_container = event_ion_type is not None and event_ion_type.is_container and \
                        trans.event.event_type is not IonEventType.SCALAR
                    if is_container:
                        assert next_transition is None
                        yield Transition(
                            None,
                            _container_handler(c, ctx.derive_container_context(trans.event.ion_type, self))
                        )
                    complete = ctx.depth == 0
                    can_flush = False
                    if is_container or is_self_delimiting:
                        # The end of the value has been reached, and c needs to be updated
                        assert not ctx.quoted_text
                        if len(queue) == 0:
                            yield ctx.read_data_event(self, complete, can_flush)
                        c = queue.read_byte()
                    delimiter_required = ctx.container.is_delimited
                    if next_transition is None:
                        break
                    else:
                        trans = next_transition
                elif self is trans.delegate:
                    child_context.set_ion_type(None)  # The next token will determine the type.
                    complete = False
                    can_flush = _can_flush()
                    if is_field_name:
                        assert not can_flush
                        if c == _COLON or not child_context.is_self_delimiting:
                            break
                    elif has_pending_symbol():
                        can_flush = ctx.depth == 0
                        if not child_context.is_self_delimiting or child_context.line_comment:
                            break
                    elif child_context.is_self_delimiting:
                        # This is the end of a comment. If this is at the top level and is un-annotated,
                        # it may end the stream.
                        complete = ctx.depth == 0 and not is_value_decorated()
                    # This happens at the end of a comment within this container, or when a symbol token has been
                    # found. In both cases, an event should not be emitted. Read the next character and continue.
                    if len(queue) == 0:
                        yield ctx.read_data_event(self, complete, can_flush)
                    c = queue.read_byte()
                    break
                # This is an immediate transition to a handler (may be the same one) for the current token.
                can_flush = _can_flush()
                handler = trans.delegate
        else:
            assert not ctx.quoted_text
            if len(queue) == 0:
                yield ctx.read_data_event(self, complete, can_flush)
            c = queue.read_byte()


@coroutine
def _skip_trampoline(handler):
    """Intercepts events from container handlers, emitting them only if they should not be skipped."""
    data_event, self = (yield None)
    delegate = handler
    event = None
    depth = 0
    while True:
        def pass_through():
            _trans = delegate.send(Transition(data_event, delegate))
            return _trans, _trans.delegate, _trans.event

        if data_event is not None and data_event.type is ReadEventType.SKIP:
            while True:
                trans, delegate, event = pass_through()
                if event is not None:
                    if event.event_type is IonEventType.CONTAINER_END and event.depth <= depth:
                        break
                if event is None or event.event_type is IonEventType.INCOMPLETE:
                    data_event, _ = yield Transition(event, self)
        else:
            trans, delegate, event = pass_through()
            if event is not None and (event.event_type is IonEventType.CONTAINER_START or
                                      event.event_type is IonEventType.CONTAINER_END):
                depth = event.depth
        data_event, _ = yield Transition(event, self)


_next_code_point_iter = partial(_next_code_point, yield_char=_NARROW_BUILD)


@coroutine
def _next_code_point_handler(whence, ctx):
    """Retrieves the next code point from within a quoted string or symbol."""
    data_event, self = yield
    queue = ctx.queue
    unicode_escapes_allowed = ctx.ion_type is not IonType.CLOB
    escaped_newline = False
    escape_sequence = b''
    low_surrogate_required = False
    while True:
        if len(queue) == 0:
            yield ctx.read_data_event(self)
        queue_iter = iter(queue)
        code_point_generator = _next_code_point_iter(queue, queue_iter)
        code_point = next(code_point_generator)
        if code_point == _BACKSLASH:
            escape_sequence += six.int2byte(_BACKSLASH)
            num_digits = None
            while True:
                if len(queue) == 0:
                    yield ctx.read_data_event(self)
                code_point = next(queue_iter)
                if six.indexbytes(escape_sequence, -1) == _BACKSLASH:
                    if code_point == _ord(b'u') and unicode_escapes_allowed:
                        # 4-digit unicode escapes, plus '\u' for each surrogate
                        num_digits = 12 if low_surrogate_required else 6
                        low_surrogate_required = False
                    elif low_surrogate_required:
                        _illegal_character(code_point, ctx,
                                           'Unpaired high surrogate escape sequence %s.' % (escape_sequence,))
                    elif code_point == _ord(b'x'):
                        num_digits = 4  # 2-digit hex escapes
                    elif code_point == _ord(b'U') and unicode_escapes_allowed:
                        num_digits = 10  # 8-digit unicode escapes
                    elif code_point in _COMMON_ESCAPES:
                        if code_point == _SLASH or code_point == _QUESTION_MARK:
                            escape_sequence = b''  # Drop the \. Python does not recognize these as escapes.
                        escape_sequence += six.int2byte(code_point)
                        break
                    elif code_point in _NEWLINES:
                        escaped_newline = True
                        break
                    else:
                        # This is a backslash followed by an invalid escape character. This is illegal.
                        _illegal_character(code_point, ctx, 'Invalid escape sequence \\%s.' % (_chr(code_point),))
                    escape_sequence += six.int2byte(code_point)
                else:
                    if code_point not in _HEX_DIGITS:
                        _illegal_character(code_point, ctx,
                                           'Non-hex character %s found in unicode escape.' % (_chr(code_point),))
                    escape_sequence += six.int2byte(code_point)
                    if len(escape_sequence) == num_digits:
                        break
            if not escaped_newline:
                decoded_escape_sequence = escape_sequence.decode('unicode-escape')
                cp_iter = _next_code_point_iter(decoded_escape_sequence, iter(decoded_escape_sequence), to_int=ord)
                code_point = next(cp_iter)
                if code_point is None:
                    # This is a high surrogate. Restart the loop to gather the low surrogate.
                    low_surrogate_required = True
                    continue
                code_point = CodePoint(code_point)
                code_point.char = decoded_escape_sequence
                code_point.is_escaped = True
                ctx.set_code_point(code_point)
                yield Transition(None, whence)
        elif low_surrogate_required:
            _illegal_character(code_point, ctx, 'Unpaired high surrogate escape sequence %s.' % (escape_sequence,))
        if code_point == _CARRIAGE_RETURN:
            # Normalize all newlines (\r, \n, and \r\n) to \n .
            if len(queue) == 0:
                yield ctx.read_data_event(self)
            code_point = next(queue_iter)
            if code_point != _NEWLINE:
                queue.unread(code_point)
                code_point = _NEWLINE
        while code_point is None:
            yield ctx.read_data_event(self)
            code_point = next(code_point_generator)
        if escaped_newline:
            code_point = CodePoint(code_point)
            code_point.char = _ESCAPED_NEWLINE
            code_point.is_escaped = True
        ctx.set_code_point(code_point)
        yield Transition(None, whence)


[docs]def reader(queue=None, is_unicode=False):
    """Returns a raw binary reader co-routine.

    Args:
        queue (Optional[BufferQueue]): The buffer read data for parsing, if ``None`` a
            new one will be created.

        is_unicode (Optional[bool]): True if all input data to this reader will be of unicode text type; False if all
            input data to this reader will be of binary type.

    Yields:
        IonEvent: parse events, will have an event type of ``INCOMPLETE`` if data is needed
            in the middle of a value or ``STREAM_END`` if there is no data **and** the parser
            is not in the middle of parsing a value.

            Receives :class:`DataEvent`, with :class:`ReadEventType` of ``NEXT`` or ``SKIP``
            to iterate over values; ``DATA`` or ``NEXT`` if the last event type was ``INCOMPLETE``;
            or ``DATA`` if the last event type was ``STREAM_END``.

            When the reader receives ``NEXT`` after yielding ``INCOMPLETE``, this signals to the reader
            that no further data is coming, and that any pending data should be flushed as either parse
            events or errors. This is **only** valid at the top-level, and will **only** result in a parse
            event if the last character encountered...
                * was a digit or a decimal point in a non-timestamp, non-keyword numeric value; OR
                * ended a valid partial timestamp; OR
                * ended a keyword value (special floats, booleans, ``null``, and typed nulls); OR
                * was part of an unquoted symbol token, or whitespace or the end of a comment following
                  an unquoted symbol token (as long as no colons were encountered after the token); OR
                * was the closing quote of a quoted symbol token, or whitespace or the end of a comment
                  following a quoted symbol token (as long as no colons were encountered after the
                  token); OR
                * was the final closing quote of a long string, or whitespace or the end of a comment
                  following a long string.
            If the reader successfully yields a parse event as a result of this, ``NEXT`` is the only
            input that may immediately follow. At that point, there are only two possible responses from
            the reader:
                * If the last character read was the closing quote of an empty symbol following a long
                  string, the reader will emit a parse event representing a symbol value with empty text.
                  The next reader input/output event pair must be (``NEXT``, ``STREAM_END``).
                * Otherwise, the reader will emit ``STREAM_END``.
            After that ``STREAM_END``, the user may later provide ``DATA`` to resume reading.
            If this occurs, the new data will be interpreted as if it were at the start of the stream
            (i.e. it can never continue the previous value), except that it occurs within the same symbol
            table context. This has the following implications (where ``<FLUSH>`` stands for the
            (``INCOMPLETE``, ``NEXT``) transaction):
                * If the previously-emitted value was a numeric value (``int``, ``float``, ``decimal``,
                  ``timestamp``), the new data will never extend that value, even if it would be a valid
                  continuation. For example, ``123<FLUSH>456`` will always be emitted as two parse events
                  (ints ``123`` and ``456``), even though it would have been interpreted as ``123456``
                  without the ``<FLUSH>``.
                * If the previously-emitted value was a symbol value or long string, the new data will
                  be interpreted as the start of a new value. For example, ``abc<FLUSH>::123`` will be
                  emitted as the symbol value ``'abc'``, followed by an error upon encountering ':' at the
                  start of a value, even though it would have been interpreted as the ``int`` ``123``
                  annotated with ``'abc'`` without the ``<FLUSH>``. The input ``abc<FLUSH>abc`` will be
                  emitted as the symbol value ``'abc'`` (represented by a :class:`SymbolToken`), followed by
                  another symbol value ``'abc'`` (represented by a ``SymbolToken`` with the same symbol ID),
                  even though it would have been interpreted as ``'abcabc'`` without the ``<FLUSH>``.
                  Similarly, ``'''abc'''<FLUSH>'''def'''`` will the interpreted as two strings (``'abc'``
                  and ``'def'``), even though it would have been interpreted as ``'abcdef'`` without the
                  ``<FLUSH>``.

            ``SKIP`` is only allowed within a container. A reader is *in* a container
            when the ``CONTAINER_START`` event type is encountered and *not in* a container
            when the ``CONTAINER_END`` event type for that container is encountered.
    """
    if queue is None:
        queue = BufferQueue(is_unicode)
    ctx = _HandlerContext(
        container=_C_TOP_LEVEL,
        queue=queue,
        field_name=None,
        annotations=None,
        depth=0,
        whence=None,
        value=None,
        ion_type=None,  # Top level
        pending_symbol=None
    )
    return reader_trampoline(_skip_trampoline(_container_handler(None, ctx)), allow_flush=True)


text_reader = reader




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.simple_types

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""The type mappings for the ``simplejson``-like API.

In particular, this module provides the extension to native Python data types with
particulars of the Ion data model.
"""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

from decimal import Decimal
from collections import MutableMapping

import six

from amazon.ion.symbols import SymbolToken
from .core import TIMESTAMP_PRECISION_FIELD
from .core import Multimap, Timestamp, IonEvent, IonType, TIMESTAMP_FRACTION_PRECISION_FIELD, TimestampPrecision, \
    MICROSECOND_PRECISION, TIMESTAMP_FRACTIONAL_SECONDS_FIELD


class _IonNature(object):
    """Mix-in for Ion related properties.

    Attributes:
        ion_event (Optional[IonEvent]): The event, if any associated with the value.
        ion_type (IonType): The Ion type for the value.
        ion_annotations (Sequence[unicode]): The annotations associated with the value.

    Notes:
        There is no ``field_name`` attribute as that is generally modeled as a property of the
        container.

        The ``ion_event`` field is only provided if the value was derived from a low-level event.
        User constructed values will generally not set this field.
    """
    def __init__(self, *args, **kwargs):
        self.ion_type = None
        self.ion_annotations = ()

    def _copy(self):
        """Copies this instance. Its IonEvent (if any) is not preserved.

        Keeping this protected until/unless we decide there's use for it publicly.
        """
        args, kwargs = self._to_constructor_args(self)
        value = self.__class__(*args, **kwargs)
        value.ion_type = self.ion_type
        value.ion_annotations = self.ion_annotations
        return value

    @staticmethod
    def _to_constructor_args(value):
        return (value, ), {}

    @classmethod
    def from_event(cls, ion_event):
        """Constructs the given native extension from the properties of an event.

        Args:
            ion_event (IonEvent): The event to construct the native value from.
        """
        if ion_event.value is not None:
            args, kwargs = cls._to_constructor_args(ion_event.value)
        else:
            # if value is None (i.e. this is a container event), args must be empty or initialization of the
            # underlying container will fail.
            args, kwargs = (), {}
        value = cls(*args, **kwargs)
        value.ion_type = ion_event.ion_type
        value.ion_annotations = ion_event.annotations
        return value

    @classmethod
    def from_value(cls, ion_type, value, annotations=()):
        """Constructs a value as a copy with an associated Ion type and annotations.

        Args:
            ion_type (IonType): The associated Ion type.
            value (Any): The value to construct from, generally of type ``cls``.
            annotations (Sequence[unicode]):  The sequence Unicode strings decorating this value.
        """
        if value is None:
            value = IonPyNull()
        else:
            args, kwargs = cls._to_constructor_args(value)
            value = cls(*args, **kwargs)
        value.ion_type = ion_type
        value.ion_annotations = annotations
        return value

    def to_event(self, event_type, field_name=None, in_struct=False, depth=None):
        """Constructs an IonEvent from this _IonNature value.

        Args:
            event_type (IonEventType): The type of the resulting event.
            field_name (Optional[text]): The field name associated with this value, if any.  When ``None``
                is specified and ``in_struct`` is ``True``, the returned event's ``field_name`` will
                represent symbol zero (a ``SymbolToken`` with text=None and sid=0).
            in_struct (Optional[True|False]): When ``True``, indicates the returned event ``field_name``
                will be populated.  When ``False``, ``field_name`` will be ``None``.
            depth (Optional[int]): The depth of this value.

        Returns:
            An IonEvent with the properties from this value.
        """
        value = self
        if isinstance(self, IonPyNull) or self.ion_type.is_container:
            value = None

        if in_struct:
            if not isinstance(field_name, SymbolToken):
                field_name = SymbolToken(field_name, 0 if field_name is None else None)
        else:
            field_name = None

        return IonEvent(event_type, ion_type=self.ion_type, value=value, field_name=field_name,
                                  annotations=self.ion_annotations, depth=depth)


def _ion_type_for(name, base_cls):
    class IonPyValueType(base_cls, _IonNature):
        def __init__(self, *args, **kwargs):
            super(IonPyValueType, self).__init__(*args, **kwargs)

    IonPyValueType.__name__ = name
    IonPyValueType.__qualname__ = name
    return IonPyValueType


if six.PY2:
    IonPyInt = _ion_type_for('IonPyInt', long)
else:
    IonPyInt = _ion_type_for('IonPyInt', int)


IonPyBool = IonPyInt
IonPyFloat = _ion_type_for('IonPyFloat', float)
IonPyDecimal = _ion_type_for('IonPyDecimal', Decimal)
IonPyText = _ion_type_for('IonPyText', six.text_type)
IonPyBytes = _ion_type_for('IonPyBytes', six.binary_type)


[docs]class IonPySymbol(SymbolToken, _IonNature):
    def __init__(self, *args, **kwargs):
        super(IonPySymbol, self).__init__(*args, **kwargs)

    @staticmethod
    def _to_constructor_args(st):
        try:
            args = (st.text, st.sid, st.location)
        except AttributeError:
            args = (st, None, None)
        kwargs = {}
        return args, kwargs



[docs]class IonPyTimestamp(Timestamp, _IonNature):
    def __init__(self, *args, **kwargs):
        super(IonPyTimestamp, self).__init__(*args, **kwargs)

    @staticmethod
    def _to_constructor_args(ts):
        if isinstance(ts, Timestamp):
            args = (ts.year, ts.month, ts.day, ts.hour, ts.minute, ts.second, None, ts.tzinfo)
            fractional_seconds = getattr(ts, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, None)
            precision = getattr(ts, TIMESTAMP_PRECISION_FIELD, TimestampPrecision.SECOND)
            kwargs = {TIMESTAMP_PRECISION_FIELD: precision, TIMESTAMP_FRACTIONAL_SECONDS_FIELD: fractional_seconds}
        else:
            args = (ts.year, ts.month, ts.day, ts.hour, ts.minute, ts.second, ts.microsecond, ts.tzinfo)
            kwargs = {TIMESTAMP_PRECISION_FIELD: TimestampPrecision.SECOND}
        return args, kwargs



[docs]class IonPyNull(_IonNature):
    """Representation of ``null``.

    Notes:
        ``None`` is a singleton and cannot be sub-classed, so we have our
         own value type for it.  The function ``is_null`` is the best way
         to test for ``null``-ness or ``None``-ness.
    """
    def __init__(self, *args, **kwargs):
        super(IonPyNull, self).__init__(*args, **kwargs)

    def __nonzero__(self):
        return False

    def __bool__(self):
        return False

    @staticmethod
    def _to_constructor_args(value):
        return (), {}



[docs]def is_null(value):
    """A mechanism to determine if a value is ``None`` or an Ion ``null``."""
    return value is None or isinstance(value, IonPyNull)



IonPyList = _ion_type_for('IonPyList', list)
IonPyDict = _ion_type_for('IonPyDict', Multimap)





          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.simpleion

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Provides a ``simplejson``-like API for dumping and loading Ion data."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

from datetime import datetime
from decimal import Decimal
from io import BytesIO, TextIOBase
from itertools import chain

import six

from amazon.ion.reader_text import text_reader
from amazon.ion.writer_text import text_writer
from .core import IonEvent, IonEventType, IonType, ION_STREAM_END_EVENT, Timestamp, ION_VERSION_MARKER_EVENT
from .exceptions import IonException
from .reader import blocking_reader, NEXT_EVENT
from .reader_binary import binary_reader
from .reader_managed import managed_reader
from .simple_types import IonPyList, IonPyDict, IonPyNull, IonPyBool, IonPyInt, IonPyFloat, IonPyDecimal, \
    IonPyTimestamp, IonPyText, IonPyBytes, IonPySymbol, is_null
from .symbols import SymbolToken
from .writer import blocking_writer
from .writer_binary import binary_writer


_ION_CONTAINER_END_EVENT = IonEvent(IonEventType.CONTAINER_END)
_IVM = b'\xe0\x01\x00\xea'
_TEXT_TYPES = (TextIOBase, six.StringIO)


[docs]def dump(obj, fp, imports=None, binary=True, sequence_as_stream=False, skipkeys=False, ensure_ascii=True,
         check_circular=True, allow_nan=True, cls=None, indent=None, separators=None, encoding='utf-8', default=None,
         use_decimal=True, namedtuple_as_object=True, tuple_as_array=True, bigint_as_string=False, sort_keys=False,
         item_sort_key=None, for_json=None, ignore_nan=False, int_as_string_bitcount=None, iterable_as_array=False,
         tuple_as_sexp=False, omit_version_marker=False, **kw):
    """Serialize ``obj`` as an Ion-formatted stream to ``fp`` (a file-like object), using the following conversion
    table::
        +-------------------+-------------------+
        |  Python           |       Ion         |
        |-------------------+-------------------|
        | None              |    null.null      |
        |-------------------+-------------------|
        | IonPyNull(<type>) |    null.<type>    |
        |-------------------+-------------------|
        | True, False,      |                   |
        | IonPyInt(BOOL),   |     bool          |
        | IonPyBool,        |                   |
        |-------------------+-------------------|
        | int (Python 2, 3) |                   |
        | long (Python 2),  |      int          |
        | IonPyInt(INT)     |                   |
        |-------------------+-------------------|
        | float, IonPyFloat |     float         |
        |-------------------+-------------------|
        | Decimal,          |                   |
        | IonPyDecimal      |     decimal       |
        |-------------------+-------------------|
        | datetime,         |                   |
        | Timestamp,        |    timestamp      |
        | IonPyTimestamp    |                   |
        |-------------------+-------------------|
        | SymbolToken,      |                   |
        | IonPySymbol,      |     symbol        |
        | IonPyText(SYMBOL) |                   |
        |-------------------+-------------------|
        | str (Python 3),   |                   |
        | unicode (Python2),|     string        |
        | IonPyText(STRING) |                   |
        |-------------------+-------------------|
        | IonPyBytes(CLOB)  |     clob          |
        |-------------------+-------------------|
        | str (Python 2),   |                   |
        | bytes (Python 3)  |     blob          |
        | IonPyBytes(BLOB)  |                   |
        |-------------------+-------------------|
        | list,             |                   |
        | tuple (when       |                   |
        |  tuple_as_sexp=   |     list          |
        |  False)           |                   |
        | IonPyList(LIST)   |                   |
        |-------------------+-------------------|
        | tuple (when       |                   |
        |  tuple_as_sexp=   |     sexp          |
        |  True),           |                   |
        | IonPyList(SEXP)   |                   |
        |-------------------+-------------------|
        | dict, namedtuple, |                   |
        | IonPyDict         |     struct        |
        +-------------------+-------------------+

    Args:
        obj (Any): A python object to serialize according to the above table. Any Python object which is neither an
            instance of nor inherits from one of the types in the above table will raise TypeError.
        fp (BaseIO): A file-like object.
        imports (Optional[Sequence[SymbolTable]]): A sequence of shared symbol tables to be used by by the writer.
        binary (Optional[True|False]): When True, outputs binary Ion. When false, outputs text Ion.
        sequence_as_stream (Optional[True|False]): When True, if ``obj`` is a sequence, it will be treated as a stream
            of top-level Ion values (i.e. the resulting Ion data will begin with ``obj``'s first element).
            Default: False.
        skipkeys: NOT IMPLEMENTED
        ensure_ascii: NOT IMPLEMENTED
        check_circular: NOT IMPLEMENTED
        allow_nan: NOT IMPLEMENTED
        cls: NOT IMPLEMENTED
        indent (Str): If binary is False and indent is a string, then members of containers will be pretty-printed with
            a newline followed by that string repeated for each level of nesting. None (the default) selects the most
            compact representation without any newlines. Example: to indent with four spaces per level of nesting,
            use ``'    '``.
        separators: NOT IMPLEMENTED
        encoding: NOT IMPLEMENTED
        default: NOT IMPLEMENTED
        use_decimal: NOT IMPLEMENTED
        namedtuple_as_object: NOT IMPLEMENTED
        tuple_as_array: NOT IMPLEMENTED
        bigint_as_string: NOT IMPLEMENTED
        sort_keys: NOT IMPLEMENTED
        item_sort_key: NOT IMPLEMENTED
        for_json: NOT IMPLEMENTED
        ignore_nan: NOT IMPLEMENTED
        int_as_string_bitcount: NOT IMPLEMENTED
        iterable_as_array: NOT IMPLEMENTED
        tuple_as_sexp (Optional[True|False]): When True, all tuple values will be written as Ion s-expressions.
            When False, all tuple values will be written as Ion lists. Default: False.
        omit_version_marker (Optional|True|False): If binary is False and omit_version_marker is True, omits the
            Ion Version Marker ($ion_1_0) from the output.  Default: False.
        **kw: NOT IMPLEMENTED

    """

    raw_writer = binary_writer(imports) if binary else text_writer(indent=indent)
    writer = blocking_writer(raw_writer, fp)
    from_type = _FROM_TYPE_TUPLE_AS_SEXP if tuple_as_sexp else _FROM_TYPE
    if binary or not omit_version_marker:
        writer.send(ION_VERSION_MARKER_EVENT)  # The IVM is emitted automatically in binary; it's optional in text.
    if sequence_as_stream and isinstance(obj, (list, tuple)):
        # Treat this top-level sequence as a stream; serialize its elements as top-level values, but don't serialize the
        # sequence itself.
        for top_level in obj:
            _dump(top_level, writer, from_type)
    else:
        _dump(obj, writer, from_type)
    writer.send(ION_STREAM_END_EVENT)



_FROM_TYPE = dict(chain(
    six.iteritems({
        type(None): IonType.NULL,
        type(True): IonType.BOOL,
        type(False): IonType.BOOL,
        float: IonType.FLOAT,
        six.text_type: IonType.STRING,
        Decimal: IonType.DECIMAL,
        datetime: IonType.TIMESTAMP,
        Timestamp: IonType.TIMESTAMP,
        six.binary_type: IonType.BLOB,
        SymbolToken: IonType.SYMBOL,
        list: IonType.LIST,
        tuple: IonType.LIST,
        dict: IonType.STRUCT
    }),
    six.iteritems(
        dict(zip(six.integer_types, [IonType.INT] * len(six.integer_types)))
    ),
))

_FROM_TYPE_TUPLE_AS_SEXP = dict(_FROM_TYPE)
_FROM_TYPE_TUPLE_AS_SEXP.update({
    tuple: IonType.SEXP
})


def _ion_type(obj, from_type):
    types = [type(obj)]
    while types:
        current_type = types.pop()
        if current_type in from_type:
            if current_type is SymbolToken:
                # SymbolToken is a tuple. Since tuple also has a mapping, SymbolToken has to be special-cased
                # to avoid relying on how the dict is ordered.
                return IonType.SYMBOL
            return from_type[current_type]
        types.extend(current_type.__bases__)

    raise TypeError('Unknown scalar type %r' % (type(obj),))


def _dump(obj, writer, from_type, field=None, in_struct=False, depth=0):
    null = is_null(obj)
    try:
        ion_type = obj.ion_type
        ion_nature = True
    except AttributeError:
        ion_type = _ion_type(obj, from_type)
        ion_nature = False
    if ion_type is None:
        raise IonException('Value must have a non-None ion_type: %s, depth: %d, field: %s' % (repr(obj), depth, field))
    if not null and ion_type.is_container:
        if ion_nature:
            event = obj.to_event(IonEventType.CONTAINER_START, field_name=field, in_struct=in_struct, depth=depth)
        else:
            event = IonEvent(IonEventType.CONTAINER_START, ion_type, field_name=field, depth=depth)
        writer.send(event)
        if ion_type is IonType.STRUCT:
            for field, val in six.iteritems(obj):
                _dump(val, writer, from_type, field, in_struct=True, depth=depth+1)
        else:
            for elem in obj:
                _dump(elem, writer, from_type, depth=depth+1)
        event = _ION_CONTAINER_END_EVENT
    else:
        # obj is a scalar value
        if ion_nature:
            event = obj.to_event(IonEventType.SCALAR, field_name=field, in_struct=in_struct, depth=depth)
        else:
            event = IonEvent(IonEventType.SCALAR, ion_type, obj, field_name=field, depth=depth)
    writer.send(event)


[docs]def dumps(obj, imports=None, binary=True, sequence_as_stream=False, skipkeys=False, ensure_ascii=True, check_circular=True,
          allow_nan=True, cls=None, indent=None, separators=None, encoding='utf-8', default=None, use_decimal=True,
          namedtuple_as_object=True, tuple_as_array=True, bigint_as_string=False, sort_keys=False, item_sort_key=None,
          for_json=None, ignore_nan=False, int_as_string_bitcount=None, iterable_as_array=False, tuple_as_sexp=False,
          omit_version_marker=False, **kw):
    """Serialize ``obj`` as Python ``string`` or ``bytes`` object, using the conversion table used by ``dump`` (above).

    Args:
        obj (Any): A python object to serialize according to the above table. Any Python object which is neither an
            instance of nor inherits from one of the types in the above table will raise TypeError.
        imports (Optional[Sequence[SymbolTable]]): A sequence of shared symbol tables to be used by by the writer.
        binary (Optional[True|False]): When True, outputs binary Ion. When false, outputs text Ion.
        sequence_as_stream (Optional[True|False]): When True, if ``obj`` is a sequence, it will be treated as a stream
            of top-level Ion values (i.e. the resulting Ion data will begin with ``obj``'s first element).
            Default: False.
        skipkeys: NOT IMPLEMENTED
        ensure_ascii: NOT IMPLEMENTED
        check_circular: NOT IMPLEMENTED
        allow_nan: NOT IMPLEMENTED
        cls: NOT IMPLEMENTED
        indent (Str): If binary is False and indent is a string, then members of containers will be pretty-printed with
            a newline followed by that string repeated for each level of nesting. None (the default) selects the most
            compact representation without any newlines. Example: to indent with four spaces per level of nesting,
            use ``'    '``.
        separators: NOT IMPLEMENTED
        encoding: NOT IMPLEMENTED
        default: NOT IMPLEMENTED
        use_decimal: NOT IMPLEMENTED
        namedtuple_as_object: NOT IMPLEMENTED
        tuple_as_array: NOT IMPLEMENTED
        bigint_as_string: NOT IMPLEMENTED
        sort_keys: NOT IMPLEMENTED
        item_sort_key: NOT IMPLEMENTED
        for_json: NOT IMPLEMENTED
        ignore_nan: NOT IMPLEMENTED
        int_as_string_bitcount: NOT IMPLEMENTED
        iterable_as_array: NOT IMPLEMENTED
        tuple_as_sexp (Optional[True|False]): When True, all tuple values will be written as Ion s-expressions.
            When False, all tuple values will be written as Ion lists. Default: False.
        omit_version_marker (Optional|True|False): If binary is False and omit_version_marker is True, omits the
            Ion Version Marker ($ion_1_0) from the output.  Default: False.
        **kw: NOT IMPLEMENTED

    Returns:
        Union[str|bytes]: The string or binary representation of the data.  if ``binary=True``, this will be a
            ``bytes`` object, otherwise this will be a ``str`` object (or ``unicode`` in the case of Python 2.x)
    """
    ion_buffer = six.BytesIO()

    dump(obj, ion_buffer, imports=imports, sequence_as_stream=sequence_as_stream, binary=binary, skipkeys=skipkeys,
         ensure_ascii=ensure_ascii, check_circular=check_circular,
         allow_nan=allow_nan, cls=cls, indent=indent, separators=separators, encoding=encoding, default=default,
         use_decimal=use_decimal, namedtuple_as_object=namedtuple_as_object, tuple_as_array=tuple_as_array,
         bigint_as_string=bigint_as_string, sort_keys=sort_keys, item_sort_key=item_sort_key, for_json=for_json,
         ignore_nan=ignore_nan, int_as_string_bitcount=int_as_string_bitcount, iterable_as_array=iterable_as_array,
         tuple_as_sexp=tuple_as_sexp, omit_version_marker=omit_version_marker, **kw)

    ret_val = ion_buffer.getvalue()
    ion_buffer.close()
    if not binary:
        ret_val = ret_val.decode('utf-8')
    return ret_val



[docs]def load(fp, catalog=None, single_value=True, encoding='utf-8', cls=None, object_hook=None, parse_float=None,
         parse_int=None, parse_constant=None, object_pairs_hook=None, use_decimal=None, **kw):
    """Deserialize ``fp`` (a file-like object), which contains a text or binary Ion stream, to a Python object using the
    following conversion table::
        +-------------------+-------------------+
        |  Ion              |     Python        |
        |-------------------+-------------------|
        | null.<type>       | IonPyNull(<type>) |
        |-------------------+-------------------|
        | bool              |    IonPyBool      |
        |-------------------+-------------------|
        | int               |    IonPyInt       |
        |-------------------+-------------------|
        | float             |    IonPyFloat     |
        |-------------------+-------------------|
        | decimal           |   IonPyDecimal    |
        |-------------------+-------------------|
        | timestamp         |  IonPyTimestamp   |
        |-------------------+-------------------|
        | symbol            |   IonPySymbol     |
        |-------------------+-------------------|
        | string            | IonPyText(STRING) |
        |-------------------+-------------------|
        | clob              |  IonPyBytes(CLOB) |
        |-------------------+-------------------|
        | blob              |  IonPyBytes(BLOB) |
        |-------------------+-------------------|
        | list              |   IonPyList(LIST) |
        |-------------------+-------------------|
        | sexp              |   IonPyList(SEXP) |
        |-------------------+-------------------|
        | struct            |     IonPyDict     |
        +-------------------+-------------------+

    Args:
        fp (BaseIO): A file-like object containing Ion data.
        catalog (Optional[SymbolTableCatalog]): The catalog to use for resolving symbol table imports.
        single_value (Optional[True|False]): When True, the data in ``obj`` is interpreted as a single Ion value, and
            will be returned without an enclosing container. If True and there are multiple top-level values in the Ion
            stream, IonException will be raised. NOTE: this means that when data is dumped using
            ``sequence_as_stream=True``, it must be loaded using ``single_value=False``. Default: True.
        encoding: NOT IMPLEMENTED
        cls: NOT IMPLEMENTED
        object_hook: NOT IMPLEMENTED
        parse_float: NOT IMPLEMENTED
        parse_int: NOT IMPLEMENTED
        parse_constant: NOT IMPLEMENTED
        object_pairs_hook: NOT IMPLEMENTED
        use_decimal: NOT IMPLEMENTED
        **kw: NOT IMPLEMENTED

    Returns (Any):
        if single_value is True:
            A Python object representing a single Ion value.
        else:
            A sequence of Python objects representing a stream of Ion values.
    """
    if isinstance(fp, _TEXT_TYPES):
        raw_reader = text_reader(is_unicode=True)
    else:
        maybe_ivm = fp.read(4)
        fp.seek(0)
        if maybe_ivm == _IVM:
            raw_reader = binary_reader()
        else:
            raw_reader = text_reader()
    reader = blocking_reader(managed_reader(raw_reader, catalog), fp)
    out = []  # top-level
    _load(out, reader)
    if single_value:
        if len(out) != 1:
            raise IonException('Stream contained %d values; expected a single value.' % (len(out),))
        return out[0]
    return out



_FROM_ION_TYPE = [
    IonPyNull,
    IonPyBool,
    IonPyInt,
    IonPyFloat,
    IonPyDecimal,
    IonPyTimestamp,
    IonPySymbol,
    IonPyText,
    IonPyBytes,
    IonPyBytes,
    IonPyList,
    IonPyList,
    IonPyDict
]


def _load(out, reader, end_type=IonEventType.STREAM_END, in_struct=False):

    def add(obj):
        if in_struct:
            out.add_item(event.field_name.text, obj)
        else:
            out.append(obj)

    event = reader.send(NEXT_EVENT)
    while event.event_type is not end_type:
        ion_type = event.ion_type
        if event.event_type is IonEventType.CONTAINER_START:
            container = _FROM_ION_TYPE[ion_type].from_event(event)
            _load(container, reader, IonEventType.CONTAINER_END, ion_type is IonType.STRUCT)
            add(container)
        elif event.event_type is IonEventType.SCALAR:
            if event.value is None or ion_type is IonType.NULL or event.ion_type.is_container:
                scalar = IonPyNull.from_event(event)
            else:
                scalar = _FROM_ION_TYPE[ion_type].from_event(event)
            add(scalar)
        event = reader.send(NEXT_EVENT)


[docs]def loads(ion_str, catalog=None, single_value=True, encoding='utf-8', cls=None, object_hook=None, parse_float=None,
          parse_int=None, parse_constant=None, object_pairs_hook=None, use_decimal=None, **kw):
    """Deserialize ``ion_str``, which is a string representation of an Ion object, to a Python object using the
    conversion table used by load (above).

    Args:
        fp (str): A string representation of Ion data.
        catalog (Optional[SymbolTableCatalog]): The catalog to use for resolving symbol table imports.
        single_value (Optional[True|False]): When True, the data in ``ion_str`` is interpreted as a single Ion value,
            and will be returned without an enclosing container. If True and there are multiple top-level values in
            the Ion stream, IonException will be raised. NOTE: this means that when data is dumped using
            ``sequence_as_stream=True``, it must be loaded using ``single_value=False``. Default: True.
        encoding: NOT IMPLEMENTED
        cls: NOT IMPLEMENTED
        object_hook: NOT IMPLEMENTED
        parse_float: NOT IMPLEMENTED
        parse_int: NOT IMPLEMENTED
        parse_constant: NOT IMPLEMENTED
        object_pairs_hook: NOT IMPLEMENTED
        use_decimal: NOT IMPLEMENTED
        **kw: NOT IMPLEMENTED

    Returns (Any):
        if single_value is True:
            A Python object representing a single Ion value.
        else:
            A sequence of Python objects representing a stream of Ion values.
    """

    if isinstance(ion_str, six.binary_type):
        ion_buffer = BytesIO(ion_str)
    elif isinstance(ion_str, six.text_type):
        ion_buffer = six.StringIO(ion_str)
    else:
        raise TypeError('Unsupported text: %r' % ion_str)

    return load(ion_buffer, catalog=catalog, single_value=single_value, encoding=encoding, cls=cls,
                object_hook=object_hook, parse_float=parse_float, parse_int=parse_int, parse_constant=parse_constant,
                object_pairs_hook=object_pairs_hook, use_decimal=use_decimal)





          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.symbols

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Provides support for Ion symbol tokens."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import six

from itertools import chain
from itertools import islice
from itertools import repeat

from .exceptions import CannotSubstituteTable
from .util import record

TEXT_ION = u'$ion'
TEXT_ION_1_0 = u'$ion_1_0'
TEXT_ION_SYMBOL_TABLE = u'$ion_symbol_table'
TEXT_NAME = u'name'
TEXT_VERSION = u'version'
TEXT_IMPORTS = u'imports'
TEXT_SYMBOLS = u'symbols'
TEXT_MAX_ID = u'max_id'
TEXT_ION_SHARED_SYMBOL_TABLE = u'$ion_shared_symbol_table'

SID_ION = 1
SID_ION_1_0 = 2
SID_ION_SYMBOL_TABLE = 3
SID_NAME = 4
SID_VERSION = 5
SID_IMPORTS = 6
SID_SYMBOLS = 7
SID_MAX_ID = 8
SID_ION_SHARED_SYMBOL_TABLE = 9


[docs]class ImportLocation(record('name', 'position')):
    """Represents the import location of a symbol token.

    An import location can be thought of as a position independent address of an imported symbol.
    This metadata, if defined, can indicate identity of a symbol that came from a shared symbol
    token that the application does not have access to.

    Note:
        Version is nor part of an import location because a position in a shared table by name
        uniquely identifies that slot irrespective of version.

    Args:
        name (unicode): The name of the shared symbol table.
        position (int): The position in the shared symbol table.
    """



[docs]class SymbolToken(record('text', 'sid', 'location')):
    """Representation of a *symbolic token*.

    A symbolic token may be a *part* of an Ion value in several contexts:

    * The field name of a value in a ``struct``
    * An annotation of a value.
    * A scalar of type ``symbol`` in the Ion data model.

    Args:
        text (Optional[unicode]): The text image of the token.
        sid  (Optional[int]): The local symbol ID of the token.
        location (Optional[ImportTableLocation]): The import source of the token.

    Note:
        At least one of ``text`` or ``sid`` should be non-``None``
    """
    def __new__(cls, text, sid, location=None):
        if text is None and sid is None:
            raise ValueError('SymbolToken must specify at least one of text or sid')
        return super(SymbolToken, cls).__new__(cls, text, sid, location)



def _system_symbol_token(text, sid):
    """Defines an Ion 1.0 system symbol token."""
    return SymbolToken(text, sid, ImportLocation(TEXT_ION, sid))


SYMBOL_ZERO_TOKEN = SymbolToken(None, 0)

_SYSTEM_SYMBOL_TOKENS = (
    _system_symbol_token(TEXT_ION, SID_ION),
    _system_symbol_token(TEXT_ION_1_0, SID_ION_1_0),
    _system_symbol_token(TEXT_ION_SYMBOL_TABLE, SID_ION_SYMBOL_TABLE),
    _system_symbol_token(TEXT_NAME, SID_NAME),
    _system_symbol_token(TEXT_VERSION, SID_VERSION),
    _system_symbol_token(TEXT_IMPORTS, SID_IMPORTS),
    _system_symbol_token(TEXT_SYMBOLS, SID_SYMBOLS),
    _system_symbol_token(TEXT_MAX_ID, SID_MAX_ID),
    _system_symbol_token(TEXT_ION_SHARED_SYMBOL_TABLE, SID_ION_SHARED_SYMBOL_TABLE),
)


class _SymbolTableType(record('is_system', 'is_shared', 'is_local')):
    """A set of flags indicating attributes of a symbol table.

    Args:
        is_system (bool): Whether or not the symbol table is a system table.
        is_shared (bool): Whether or not the symbol table is a is_shared table.
        is_local (bool): Whether or not the symbol table is is_local.
    """

SYSTEM_TABLE_TYPE = _SymbolTableType(is_system=True, is_shared=True, is_local=False)
SHARED_TABLE_TYPE = _SymbolTableType(is_system=False, is_shared=True, is_local=False)
LOCAL_TABLE_TYPE = _SymbolTableType(is_system=False, is_shared=False, is_local=True)


[docs]class SymbolTable(object):
    """A collection of symbols that is ordered.

    Symbol tables are basically an Unicode string to integer interning table.

    A few things to consider about symbol tables:

    * System symbol tables never have imports and are shared symbol tables themselves.
    * Shared symbol tables never import the system symbol table.
    * Local symbol tables implicitly import the system symbol table.

    Shared symbol tables have tokens that always have a ``location`` attribute referring to themselves.
    Local symbol tables have tokens whose ``location`` attribute refers to **either** the shared symbol
    that it was imported from or ``None`` if the symbol was defined locally.

    Note:
        Shared symbol tables (which include system symbol tables) are immutable.
        Local symbol tables support interning as a mutable operation.
        The implementation doesn't enforce making properties read-only to enforce this invariant.

    Args:
        table_type (_SymbolTableType): The type of symbol table.
        symbols (Iterable[unicode]): The symbols text associated *locally* to this table.
        imports (Optional[Iterable[SymbolTable]]): The imports of the table.
        name (Optional[unicode]): The name of this table.  Required for shared symbol tables.
        version (Optional[int]): The version of this table.  Required for shared symbol tables.
        is_substitute (Optional[bool]): Whether or not this table is substituted.  A substituted symbol
                table is one that is not resolvable and has placeholder entries.
    """
    def __init__(self, table_type, symbols, name=None, version=None, imports=None, is_substitute=False):
        if table_type.is_system and imports is not None:
            raise ValueError('System tables cannot have imports')
        if table_type.is_shared and (name is None or version is None or version <= 0):
            raise ValueError('Shared symbol tables must have a name and >= 1 version')
        if table_type.is_local and (name is not None or version is not None):
            raise ValueError('Local symbol tables cannot have a name or version')
        if table_type.is_system and (name != TEXT_ION):
            raise ValueError('System symbol tables must be named "%s"' % TEXT_ION)
        if name is not None and not isinstance(name, six.text_type):
            raise TypeError('Shared symbol tables must have a unicode name: %r' % name)

        self.table_type = table_type
        self.name = name
        self.version = version
        self.imports = imports
        self.is_substitute = is_substitute
        self.max_id = 0
        self.__symbols = []
        self.__mapping = {}

        if table_type.is_local or table_type.is_system:
            for token in _SYSTEM_SYMBOL_TOKENS:
                self.__add(token)
            self.max_id = len(_SYSTEM_SYMBOL_TOKENS)

        if imports is not None:
            for table in imports:
                for token in table:
                    if table_type.is_shared:
                        self.__add_shared(token)
                    else:
                        if not table.table_type.is_local \
                                or token.location is None \
                                or token.location.name != TEXT_ION:
                            # TODO Determine if this code should handle LST as import.
                            # If the import is a local symbol table, we need to ignore system
                            # imports.  This supports LST append.
                            self.__add_import(token)

        # System symbols are bootstrapped
        if not table_type.is_system:
            for symbol in symbols:
                self.__add_text(symbol)

    def __import_location(self, sid):
        """Returns a location for this table's SID.

        Only meaningful for shared tables.
        """
        return ImportLocation(self.name, sid)

    def __new_sid(self):
        """Allocates a new local SID."""
        self.max_id += 1
        sid = self.max_id
        return sid

    def __add(self, token):
        """Unconditionally adds a token to the table."""
        self.__symbols.append(token)
        text = token.text
        if text is not None and text not in self.__mapping:
            self.__mapping[text] = token

    def __add_shared(self, original_token):
        """Adds a token, normalizing the SID and import reference to this table."""
        sid = self.__new_sid()
        token = SymbolToken(original_token.text, sid, self.__import_location(sid))
        self.__add(token)
        return token

    def __add_import(self, original_token):
        """Adds a token, normalizing only the SID"""
        sid = self.__new_sid()
        token = SymbolToken(original_token.text, sid, original_token.location)
        self.__add(token)
        return token

    def __add_text(self, text):
        """Adds the given Unicode text as a locally defined symbol."""
        if text is not None and not isinstance(text, six.text_type):
            raise TypeError('Local symbol definition must be a Unicode sequence or None: %r' % text)
        sid = self.__new_sid()
        location = None
        if self.table_type.is_shared:
            location = self.__import_location(sid)
        token = SymbolToken(text, sid, location)
        self.__add(token)
        return token

[docs]    def intern(self, text):
        """Interns the given Unicode sequence into the symbol table.

        Note:
            This operation is only valid on local symbol tables.

        Args:
            text (unicode): The target to intern.

        Returns:
            SymbolToken: The mapped symbol token which may already exist in the table.
        """
        if self.table_type.is_shared:
            raise TypeError('Cannot intern on shared symbol table')
        if not isinstance(text, six.text_type):
            raise TypeError('Cannot intern non-Unicode sequence into symbol table: %r' % text)

        token = self.get(text)
        if token is None:
            token = self.__add_text(text)
        return token


[docs]    def get(self, key, default=None):
        """Returns a token by text or local ID, with a default.

        A given text image may be associated with more than one symbol ID.  This will return the first definition.

        Note:
            User defined symbol IDs are always one-based.  Symbol zero is a special symbol that
            always has no text.

        Args:
            key (unicode | int):  The key to lookup.
            default(Optional[SymbolToken]): The default to return if the key is not found

        Returns:
            SymbolToken: The token associated with the key or the default if it doesn't exist.
        """
        if isinstance(key, six.text_type):
            return self.__mapping.get(key, None)
        if not isinstance(key, int):
            raise TypeError('Key must be int or Unicode sequence.')

        # TODO determine if $0 should be returned for all symbol tables.
        if key == 0:
            return SYMBOL_ZERO_TOKEN

        # Translate one-based SID to zero-based intern table
        index = key - 1
        if index < 0 or key > len(self):
            return default
        return self.__symbols[index]


    def __getitem__(self, key):
        """Returns a token by text or local ID.

        Args:
            key (unicode | int): The text or ID to lookup.

        Returns:
            SymbolToken: The token associated with the key.

        Raises:
            KeyError: If the key is not in the table.

        See Also:
            :meth:`get()`
        """
        token = self.get(key)
        if token is None:
            raise KeyError('No symbol for: %s' % key)
        return token

    def __len__(self):
        """Returns the number of symbols within the table."""
        return len(self.__symbols)

    def __iter__(self):
        """Iterator over the table's tokens.

        Returns:
            Iterable[SymbolToken]: The tokens in this table in defined order.
        """
        return iter(self.__symbols)

    def __eq__(self, other):
        """Compares two symbol tables together.

        Two symbol tables are considered equal if the underlying tokens are the same and the
        ``table_type``, ``name``, ``version``, and ``is_substitute`` attributes are defined and are equal.

        Note:
            This is implemented using ``getattr`` to allow duck-typed table implementations to compare.
            Any custom symbol table-like implementation should implement this method accordingly.

            Things that are not compared:

             * ``imports`` are never compared as they are denormalized into the tokens of the table.
             * ``max_id`` is never compared as its an invariant that it matches the iteration.
        """
        if self is other:
            return True

        # Compare relevant attributes
        if self.table_type != getattr(other, 'table_type', None):
            return False
        if self.name != getattr(other, 'name', None):
            return False
        if self.version != getattr(other, 'version', None):
            return False
        if self.is_substitute != getattr(other, 'is_substitute', None):
            return False

        # Compare tokens.
        other_iter = getattr(other, '__iter__')
        if not callable(other_iter):
            return False
        for token, other_token in six.moves.zip_longest(self, other):
            if token != other_token:
                return False

        return True

    def __ne__(self, other):
        return not self == other


SYSTEM_SYMBOL_TABLE = SymbolTable(
    table_type=SYSTEM_TABLE_TYPE,
    symbols=_SYSTEM_SYMBOL_TOKENS,
    name=TEXT_ION,
    version=1
)


[docs]def local_symbol_table(imports=None, symbols=()):
    """Constructs a local symbol table.

    Args:
        imports (Optional[SymbolTable]): Shared symbol tables to import.
        symbols (Optional[Iterable[Unicode]]): Initial local symbols to add.

    Returns:
        SymbolTable: A mutable local symbol table with the seeded local symbols.
    """
    return SymbolTable(
        table_type=LOCAL_TABLE_TYPE,
        symbols=symbols,
        imports=imports
    )



[docs]def shared_symbol_table(name, version, symbols, imports=None):
    """Constructs a shared symbol table.

    Args:
        name (unicode): The name of the shared symbol table.
        version (int): The version of the shared symbol table.
        symbols (Iterable[unicode]): The symbols to associate with the table.
        imports (Optional[Iterable[SymbolTable]): The shared symbol tables to inject into this one.

    Returns:
        SymbolTable: The constructed table.
    """
    return SymbolTable(
        table_type=SHARED_TABLE_TYPE,
        symbols=symbols,
        name=name,
        version=version,
        imports=imports
    )



[docs]def placeholder_symbol_table(name, version, max_id):
    """Constructs a shared symbol table that consists symbols that all have no known text.

    This is generally used for cases where a shared symbol table is not available by the
    application.

    Args:
        name (unicode): The name of the shared symbol table.
        version (int): The version of the shared symbol table.
        max_id (int): The maximum ID allocated by this symbol table, must be ``>= 0``

    Returns:
        SymbolTable: The synthesized table.
    """
    if version <= 0:
        raise ValueError('Version must be grater than or equal to 1: %s' % version)
    if max_id < 0:
        raise ValueError('Max ID must be zero or positive: %s' % max_id)

    return SymbolTable(
        table_type=SHARED_TABLE_TYPE,
        symbols=repeat(None, max_id),
        name=name,
        version=version,
        is_substitute=True
    )



[docs]def substitute_symbol_table(table, version, max_id):
    """Substitutes a given shared symbol table for another version.

    * If the given table has **more** symbols than the requested substitute, then the generated
      symbol table will be a subset of the given table.
    * If the given table has **less** symbols than the requested substitute, then the generated
      symbol table will have symbols with unknown text generated for the difference.

    Args:
        table (SymbolTable): The shared table to derive from.
        version (int): The version to target.
        max_id (int): The maximum ID allocated by the substitute, must be ``>= 0``.

    Returns:
        SymbolTable: The synthesized table.
    """
    if not table.table_type.is_shared:
        raise ValueError('Symbol table to substitute from must be a shared table')
    if version <= 0:
        raise ValueError('Version must be grater than or equal to 1: %s' % version)
    if max_id < 0:
        raise ValueError('Max ID must be zero or positive: %s' % max_id)

    # TODO Recycle the symbol tokens from the source table into the substitute.
    if max_id <= table.max_id:
        symbols = (token.text for token in islice(table, max_id))
    else:
        symbols = chain(
            (token.text for token in table),
            repeat(None, max_id - table.max_id)
        )

    return SymbolTable(
        table_type=SHARED_TABLE_TYPE,
        symbols=symbols,
        name=table.name,
        version=version,
        is_substitute=True
    )



[docs]class SymbolTableCatalog(object):
    """A collection of symbol tables that can be used to resolve imports.

    Note:
        The catalog will return a placeholder symbol table when resolving a table
        that doesn't exist. For tables that don't exist with any version, this placeholder
        will be completely devoid of text mappings.  For tables that exist with a non-exact version,
        a derived substitute will be generated.
    """
    def __init__(self):
        self.__tables = {}

[docs]    def register(self, table):
        """Adds a shared table to the catalog.

        Args:
            table (SymbolTable): A non-system, shared symbol table.
        """
        if table.table_type.is_system:
            raise ValueError('Cannot add system table to catalog')
        if not table.table_type.is_shared:
            raise ValueError('Cannot add local table to catalog')
        if table.is_substitute:
            raise ValueError('Cannot add substitute table to catalog')

        versions = self.__tables.get(table.name)
        if versions is None:
            versions = {}
            self.__tables[table.name] = versions
        versions[table.version] = table


[docs]    def resolve(self, name, version, max_id):
        """Resolves the table for a given name and version.

        Args:
            name (unicode): The name of the table to resolve.
            version (int): The version of the table to resolve.
            max_id (Optional[int]): The maximum ID of the table requested.
                May be ``None`` in which case an exact match on ``name`` and ``version``
                is required.

        Returns:
            SymbolTable: The *closest* matching symbol table.  This is either an exact match,
            a placeholder, or a derived substitute depending on what tables are registered.
        """
        if not isinstance(name, six.text_type):
            raise TypeError('Name must be a Unicode sequence: %r' % name)
        if not isinstance(version, int):
            raise TypeError('Version must be an int: %r' % version)
        if version <= 0:
            raise ValueError('Version must be positive: %s' % version)
        if max_id is not None and max_id < 0:
            raise ValueError('Max ID must be zero or positive: %s' % max_id)

        versions = self.__tables.get(name)
        if versions is None:
            if max_id is None:
                raise CannotSubstituteTable(
                    'Found no table for %s, but no max_id' % name
                )
            return placeholder_symbol_table(name, version, max_id)

        table = versions.get(version)
        if table is None:
            # TODO Replace the keys map with a search tree based dictionary.
            keys = list(versions)
            keys.sort()
            table = versions[keys[-1]]

        if table.version == version and (max_id is None or table.max_id == max_id):
            return table

        if max_id is None:
            raise CannotSubstituteTable(
                'Found match for %s, but not version %d, and no max_id' % (name, version)
            )

        return substitute_symbol_table(table, version, max_id)






          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.util

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""General purpose utilities."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import six
import sys

from collections import namedtuple


class _EnumMetaClass(type):
    """Metaclass for simple enumerations.

    Specifically provides the machinery necessary to emulate simplified Python 3.4 enumerations.
    """
    def __init__(cls, name, bases, attrs):
        members = {}
        # Re-bind any non magic-named method with an instance of the enumeration.
        for attr_name, attr_value in six.iteritems(attrs):
            if not attr_name.startswith('_') and not callable(attr_value) and not isinstance(attr_value, property):
                if not isinstance(attr_value, int):
                    raise TypeError('Enum value must be an int: %r' % attr_value)
                actual_value = cls(attr_name, attr_value)
                setattr(cls, attr_name, actual_value)
                members[attr_value] = actual_value

        # Store the members reverse index.
        cls._enum_members = members

        type.__init__(cls, name, bases, attrs)

    def __getitem__(cls, name):
        """Looks up an enumeration value field by integer value."""
        return cls._enum_members[name]

    def __iter__(self):
        """Iterates through the values of the enumeration in no specific order."""
        return six.itervalues(self._enum_members)


[docs]@six.add_metaclass(_EnumMetaClass)
class Enum(int):
    """Simple integer based enumeration type.

    Examples:
        The typical declaration looks like::

            class MyEnum(Enum):
                A = 1
                B = 2
                C = 3

        At this point ``MyEnum.A`` is an instance of ``MyEnum``.

    Note:
        Proper enumerations were added in Python 3.4 (PEP 435), this is a very simplified implementation
        based loosely on that specification.

        In particular, implicit order of the values is not supported.

    Args:
        value (int): the value associated with the enumeration.

    Attributes:
        name (str): The name of the enum.
        value (int): The original value associated with the enum.
    """
    _enum_members = {}

    def __new__(cls, name, value):
        return int.__new__(cls, value)

    def __init__(self, name, value):
        self.name = name
        self.value = value
    
    def __getnewargs__(self):
        return (self.name, self.value)

    def __str__(self):
        return '<%s.%s: %s>' % (type(self).__name__, self.name, self.value)
    __repr__ = __str__



class _RecordMetaClass(type):
    """Metaclass for defining named-tuple based immutable record types."""
    def __new__(cls, name, bases, attrs):
        if attrs.get('_record_sentinel') is None:
            field_declarations = []
            has_record_sentinel = False
            for base_class in bases:
                parent_declarations = getattr(base_class, '_record_fields', None)
                if parent_declarations is not None:
                    field_declarations.extend(parent_declarations)
                    has_record_sentinel = True
            if has_record_sentinel:
                # Only mutate the class if we are directly sub-class a record sentinel.
                names = []
                defaults = []

                has_defaults = False
                for field in field_declarations:
                    if isinstance(field, str):
                        if has_defaults:
                            raise ValueError('Non-defaulted record field must have default: %s' % field)
                        names.append(field)
                    elif isinstance(field, tuple) and len(field) == 2:
                        names.append(field[0])
                        defaults.append(field[1])
                        has_defaults = True
                    else:
                        raise ValueError('Unable to bind record field: %s' % (field,))

                # Construct actual base type/defaults.
                base_class = namedtuple(name, names)
                base_class.__new__.__defaults__ = tuple(defaults)
                # Eliminate our placeholder(s) in the hierarchy.
                bases = (base_class,)

        return super(_RecordMetaClass, cls).__new__(cls, name, bases, attrs)


[docs]def record(*fields):
    """Constructs a type that can be extended to create immutable, value types.

    Examples:
        A typical declaration looks like::

            class MyRecord(record('a', ('b', 1))):
                pass

        The above would make a sub-class of ``collections.namedtuple`` that was named ``MyRecord`` with
        a constructor that had the ``b`` field set to 1 by default.

    Note:
        This uses meta-class machinery to rewrite the inheritance hierarchy.
        This is done in order to make sure that the underlying ``namedtuple`` instance is
        bound to the right type name and to make sure that the synthetic class that is generated
        to enable this machinery is not enabled for sub-classes of a user's record class.

    Args:
        fields (list[str | (str, any)]): A sequence of str or pairs that
    """
    @six.add_metaclass(_RecordMetaClass)
    class RecordType(object):
        _record_sentinel = True
        _record_fields = fields

    return RecordType



[docs]def coroutine(func):
    """Wraps a PEP-342 enhanced generator in a way that avoids boilerplate of the "priming" call to ``next``.

    Args:
        func (Callable): The function constructing a generator to decorate.

    Returns:
        Callable: The decorated generator.
    """
    def wrapper(*args, **kwargs):
        gen = func(*args, **kwargs)
        val = next(gen)
        if val != None:
            raise TypeError('Unexpected value from start of coroutine')
        return gen
    wrapper.__name__ = func.__name__
    wrapper.__doc__ = func.__doc__
    return wrapper



_NON_BMP_OFFSET = 0x10000
_UTF_16_MAX_CODE_POINT = 0xFFFF
_HIGH_SURROGATE_START = 0xD800
_HIGH_SURROGATE_END = 0xDBFF
_LOW_SURROGATE_START = 0xDC00
_LOW_SURROGATE_END = 0xDFFF
_SURROGATE_START = _HIGH_SURROGATE_START
_SURROGATE_END = _LOW_SURROGATE_END


[docs]def unicode_iter(val):
    """Provides an iterator over the *code points* of the given Unicode sequence.

    Notes:
        Before PEP-393, Python has the potential to support Unicode as UTF-16 or UTF-32.
        This is reified in the property as ``sys.maxunicode``.  As a result, naive iteration
        of Unicode sequences will render non-character code points such as UTF-16 surrogates.

    Args:
        val (unicode): The unicode sequence to iterate over as integer code points in the range
            ``0x0`` to ``0x10FFFF``.
    """
    val_iter = iter(val)
    while True:
        try:
            code_point = next(_next_code_point(val, val_iter, to_int=ord))
        except StopIteration:
            return
        if code_point is None:
            raise ValueError('Unpaired high surrogate at end of Unicode sequence: %r' % val)
        yield code_point



[docs]class CodePoint(int):
    """Evaluates as the ordinal of a code point, while also containing the unicode character representation and
    indicating whether the code point was escaped.
    """
    def __init__(self, *args, **kwargs):
        self.char = None
        self.is_escaped = False



def _next_code_point(val, val_iter, yield_char=False, to_int=lambda x: x):
    """Provides the next *code point* in the given Unicode sequence.

    This generator function yields complete character code points, never incomplete surrogates. When a low surrogate is
    found without following a high surrogate, this function raises ``ValueError`` for having encountered an unpaired
    low surrogate. When the provided iterator ends on a high surrogate, this function yields ``None``. This is the
    **only** case in which this function yields ``None``. When this occurs, the user may append additional data to the
    input unicode sequence and resume iterating through another ``next`` on this generator. When this function receives
    ``next`` after yielding ``None``, it *reinitializes the unicode iterator*. This means that this feature can only
    be used for values that contain an ``__iter__`` implementation that remains at the current position in the data
    when called (e.g. :class:`BufferQueue`). At this point, there are only two possible outcomes:
        * If next code point is a valid low surrogate, this function yields the combined code point represented by the
          surrogate pair.
        * Otherwise, this function raises ``ValueError`` for having encountered an unpaired high surrogate.

    Args:
        val (unicode|BufferQueue): A unicode sequence or unicode BufferQueue over which to iterate.
        val_iter (Iterator[unicode|BufferQueue]): The unicode sequence iterator over ``val`` from which to generate the
            next integer code point in the range ``0x0`` to ``0x10FFFF``.
        yield_char (Optional[bool]): If True **and** the character code point resulted from a surrogate pair, this
            function will yield a :class:`CodePoint` representing the character code point and containing the original
            unicode character. This is useful when the original unicode character will be needed again because UCS2
            Python builds will error when trying to convert code points greater than 0xFFFF back into their
            unicode character representations. This avoids requiring the user to mathematically re-derive the
            surrogate pair in order to successfully convert the code point back to a unicode character.
        to_int (Optional[callable]): A function to call on each element of val_iter to convert that element to an int.
    """
    try:
        high = next(val_iter)
    except StopIteration:
        return
    low = None
    code_point = to_int(high)
    if _LOW_SURROGATE_START <= code_point <= _LOW_SURROGATE_END:
        raise ValueError('Unpaired low surrogate in Unicode sequence: %d' % code_point)
    elif _HIGH_SURROGATE_START <= code_point <= _HIGH_SURROGATE_END:
        def combine_surrogates():
            low_surrogate = next(val_iter)
            low_code_point = to_int(low_surrogate)
            if low_code_point < _LOW_SURROGATE_START or low_code_point > _LOW_SURROGATE_END:
                raise ValueError('Unpaired high surrogate: %d' % code_point)
            # Decode the surrogates
            real_code_point = _NON_BMP_OFFSET
            real_code_point += (code_point - _HIGH_SURROGATE_START) << 10
            real_code_point += (low_code_point - _LOW_SURROGATE_START)
            return real_code_point, low_surrogate
        try:
            code_point, low = combine_surrogates()
        except StopIteration:
            yield None
            val_iter = iter(val)  # More data has appeared in val.
            code_point, low = combine_surrogates()
    if yield_char and low is not None:
        out = CodePoint(code_point)
        if isinstance(val, six.text_type):
            # Iterating over a text type returns text types.
            out.char = high + low
        else:
            out.char = six.unichr(high) + six.unichr(low)
    else:
        out = code_point
    yield out


if sys.version_info < (2, 7):
    def bit_length(value):
        if value == 0:
            return 0
        return len(bin(abs(value))) - 2

    def total_seconds(td):
        return (td.microseconds + (td.seconds + td.days * 24 * 3600) * 10 ** 6) / 10 ** 6
else:
[docs]    def bit_length(value):
        return value.bit_length()


[docs]    def total_seconds(td):
        return td.total_seconds()



bit_length.__doc__ = 'Returns the bit length of an integer'
total_seconds.__doc__ = 'Timedelta ``total_seconds`` with backported support in Python 2.6'




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.writer

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Provides common functionality for Ion binary and text writers."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

from .core import DataEvent, IonEventType, Transition, IonType
from .util import coroutine, Enum


[docs]class WriteEventType(Enum):
    """Events that can come from an Ion writer co-routine.

    Attributes:
        HAS_PENDING: Indicates that the writer has more pending events to yield,
            and that it should be sent ``None`` as the event to *flush* them out.
            Generally, this is signalled when an internal buffer has been filled by an input event and needs
            to be flushed in order to make progress.
        NEEDS_INPUT: Indicates that the writer has no pending events to yield
            and that it should be sent a :class:`amazon.ion.core.IonEvent`.
        COMPLETE: Indicates that the writer has flushed out complete Ion values at the top-level.
            This is similar to ``NEEDS_INPUT`` except that it signifies point that all data emitted by the writer
            is in sync with the events given to it.
    """
    HAS_PENDING = 1
    NEEDS_INPUT = 2
    COMPLETE = 3



NOOP_WRITER_EVENT = DataEvent(WriteEventType.COMPLETE, b'')


[docs]def partial_transition(data, delegate):
    """Generates a :class:`Transition` that has an event indicating ``HAS_PENDING``."""
    return Transition(DataEvent(WriteEventType.HAS_PENDING, data), delegate)



[docs]def validate_scalar_value(value, expected_types):
    if not isinstance(value, expected_types):
        raise TypeError('Expected type %s, found %s.' % (expected_types, type(value)))



# To be used when an event of type IonType.NULL is encountered, but its value is not None.
[docs]def illegal_state_null(ion_event):
    assert ion_event.ion_type is IonType.NULL
    assert ion_event.value is not None
    validate_scalar_value(ion_event.value, type(None))



def _serialize_null(ion_event, null_table):
    return null_table[ion_event.ion_type]


[docs]def serialize_scalar(ion_event, jump_table, null_table):
    ion_type = ion_event.ion_type
    if ion_event.value is None:
        return _serialize_null(ion_event, null_table)
    if ion_type.is_container:
        raise TypeError('Expected scalar type in event: %s' % (ion_event,))
    return jump_table[ion_type](ion_event)



@coroutine
def writer_trampoline(start):
    """Provides the co-routine trampoline for a writer state machine.

    The given co-routine is a state machine that yields :class:`Transition` and takes
    a :class:`Transition` with a :class:`amazon.ion.core.IonEvent` and the co-routine itself.

    Notes:
        A writer delimits its logical flush points with ``WriteEventType.COMPLETE``, depending
        on the configuration, a user may need to send an ``IonEventType.STREAM_END`` to
        force this to occur.

    Args:
        start: The writer co-routine to initially delegate to.

    Yields:
        DataEvent: the result of serialization.

        Receives :class:`amazon.ion.core.IonEvent` to serialize into :class:`DataEvent`.
    """
    trans = Transition(None, start)
    while True:
        ion_event = (yield trans.event)
        if trans.event is None:
            if ion_event is None:
                raise TypeError('Cannot start Writer with no event')
        else:
            if trans.event.type is WriteEventType.HAS_PENDING and ion_event is not None:
                raise TypeError('Writer expected to receive no event: %r' % (ion_event,))
            if trans.event.type is not WriteEventType.HAS_PENDING and ion_event is None:
                raise TypeError('Writer expected to receive event')
            if ion_event is not None and ion_event.event_type is IonEventType.INCOMPLETE:
                raise TypeError('Writer cannot receive INCOMPLETE event')
        trans = trans.delegate.send(Transition(ion_event, trans.delegate))


_WRITE_EVENT_HAS_PENDING_EMPTY = DataEvent(WriteEventType.HAS_PENDING, None)


def _drain(writer, ion_event):
    """Drain the writer of its pending write events.

    Args:
        writer (Coroutine): A writer co-routine.
        ion_event (amazon.ion.core.IonEvent): The first event to apply to the writer.

    Yields:
        DataEvent: Yields each pending data event.
    """
    result_event = _WRITE_EVENT_HAS_PENDING_EMPTY
    while result_event.type is WriteEventType.HAS_PENDING:
        result_event = writer.send(ion_event)
        ion_event = None
        yield result_event


@coroutine
def blocking_writer(writer, output):
    """Provides an implementation of using the writer co-routine with a file-like object.

    Args:
        writer (Coroutine): A writer co-routine.
        output (BaseIO): The file-like object to pipe events to.

    Yields:
        WriteEventType: Yields when no events are pending.

        Receives :class:`amazon.ion.core.IonEvent` to write to the ``output``.
    """
    result_type = None
    while True:
        ion_event = (yield result_type)
        for result_event in _drain(writer, ion_event):
            output.write(result_event.data)
        result_type = result_event.type




          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.writer_binary

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Binary Ion writer with symbol table management."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import six

from .core import ION_STREAM_END_EVENT, IonEventType, IonType, IonEvent, DataEvent, Transition
from .exceptions import IonException
from .symbols import SID_ION_SYMBOL_TABLE, SID_IMPORTS, SHARED_TABLE_TYPE, \
                     SID_NAME, SID_VERSION, SID_MAX_ID, SID_SYMBOLS, LOCAL_TABLE_TYPE, \
                     SymbolTable, _SYSTEM_SYMBOL_TOKENS
from .util import coroutine, Enum, record
from .writer import NOOP_WRITER_EVENT, writer_trampoline, partial_transition, WriteEventType, \
                    _drain
from .writer_binary_raw import _WRITER_EVENT_NEEDS_INPUT_EMPTY, _raw_binary_writer
from .writer_buffer import BufferTree

_IVM = b'\xE0\x01\x00\xEA'


class _SymbolEventType(Enum):
    """Enumeration of events that impact a symbol table.

    Attributes:
        START_LST: Indicates that a local symbol table should be started.
        SYMBOL: Indicates that a symbol should be interned into the local symbol,
            and the resulting symbol ID returned.
        FINISH: Indicates that the local symbol table (if any) should be ended.
    """
    START_LST = 0
    SYMBOL = 1
    FINISH = 2


class _SymbolEvent(record('event_type', ('symbol', None))):
    """Symbol event used by the managed writer coroutine to trigger an action in the symbol
    table coroutine.

    Only events of type SYMBOL should have symbol text associated with them.

    Args:
        event_type (_SymbolEventType): The type of symbol event.
        symbol (Optional[SymbolToken | unicode]): The symbol token or text associated with the event.
    """


def _system_token(sid):
    return _SYSTEM_SYMBOL_TOKENS[sid - 1]

_SYMBOL_EVENT_START_LST = _SymbolEvent(_SymbolEventType.START_LST)
_SYMBOL_EVENT_FINISH = _SymbolEvent(_SymbolEventType.FINISH)

_ION_EVENT_STRUCT_START = IonEvent(IonEventType.CONTAINER_START, IonType.STRUCT)
_ION_EVENT_STREAM_END = ION_STREAM_END_EVENT
_ION_EVENT_CONTAINER_END = IonEvent(IonEventType.CONTAINER_END)
_ION_EVENT_RAW_LST_STRUCT_START = IonEvent(
    IonEventType.CONTAINER_START, IonType.STRUCT, annotations=[_system_token(SID_ION_SYMBOL_TABLE)])
_ION_EVENT_RAW_IMPORTS_LIST_START = IonEvent(
    IonEventType.CONTAINER_START, IonType.LIST, field_name=_system_token(SID_IMPORTS))
_ION_EVENT_RAW_SYMBOLS_LIST_START = IonEvent(
    IonEventType.CONTAINER_START, IonType.LIST, field_name=_system_token(SID_SYMBOLS))


@coroutine
def _symbol_table_coroutine(writer_buffer, imports):

    def start_lst():
        write(_ION_EVENT_RAW_LST_STRUCT_START)
        if imports:
            write(_ION_EVENT_RAW_IMPORTS_LIST_START)
            for imported in imports:
                # TODO The system table could be allowed as the first import.
                if imported.table_type is not SHARED_TABLE_TYPE:
                    # TODO This should probably fail at creation of the managed writer coroutine,
                    # but that currently requires two imports iterations.
                    raise IonException('Only shared tables may be imported.')
                write(_ION_EVENT_STRUCT_START)
                write(IonEvent(
                    IonEventType.SCALAR, IonType.STRING, imported.name, field_name=_system_token(SID_NAME)))
                write(IonEvent(
                    IonEventType.SCALAR, IonType.INT, imported.version, field_name=_system_token(SID_VERSION)))
                write(IonEvent(
                    IonEventType.SCALAR, IonType.INT, imported.max_id, field_name=_system_token(SID_MAX_ID)))
                write(_ION_EVENT_CONTAINER_END)
            write(_ION_EVENT_CONTAINER_END)
        return _WRITER_EVENT_NEEDS_INPUT_EMPTY

    def write_symbol(symbol):
        if symbol is None:
            raise IonException('Illegal state: local symbol event with None symbol.')
        try:
            key = symbol.sid
            symbol_text = symbol.text
            if symbol_text is not None:
                key = symbol_text
        except AttributeError:
            assert isinstance(symbol, six.text_type)
            key = symbol
            symbol_text = symbol
        token = local_symbols.get(key)
        if token is None:
            assert symbol_text is not None
            token = local_symbols.intern(symbol_text)  # This duplicates the 'get' call...
            write(IonEvent(IonEventType.SCALAR, IonType.STRING, token.text))
        return DataEvent(WriteEventType.NEEDS_INPUT, token)

    # TODO support extending the current LST (by importing it)
    # TODO symtab locking?
    local_symbols = None
    symbol_writer = _raw_binary_writer(writer_buffer)
    write = symbol_writer.send
    has_local_symbols = False
    write_result = None
    while True:
        symbol_event, self = (yield write_result)
        if symbol_event.event_type is _SymbolEventType.START_LST:
            write_event = start_lst()
            local_symbols = SymbolTable(LOCAL_TABLE_TYPE, [], imports=imports)
        elif symbol_event.event_type is _SymbolEventType.SYMBOL:
            if local_symbols is None:
                raise IonException('Illegal state: local symbol table not started.')
            if not has_local_symbols:
                write(_ION_EVENT_RAW_SYMBOLS_LIST_START)
                has_local_symbols = True
            write_event = write_symbol(symbol_event.symbol)
        elif symbol_event.event_type is _SymbolEventType.FINISH:
            # If there are no local symbols or imports, there is no need for an explicit LST.
            if has_local_symbols or imports:
                if has_local_symbols:
                    write(_ION_EVENT_CONTAINER_END)  # End the symbols list.
                write(_ION_EVENT_CONTAINER_END)  # End the symbol table struct.
                for partial in _drain(symbol_writer, _ION_EVENT_STREAM_END):
                    yield partial_transition(partial.data, self)
            write_event = NOOP_WRITER_EVENT
        else:
            raise TypeError('Invalid event: %s' % symbol_event)
        write_result = Transition(write_event, self)


@coroutine
def _managed_binary_writer_coroutine(imports):

    def init():
        _value_writer = _raw_binary_writer(BufferTree())
        _symbol_writer = _raw_symbol_writer(BufferTree(), imports)
        return _value_writer, _symbol_writer

    def intern_symbol(sym):
        return symbol_writer.send(_SymbolEvent(_SymbolEventType.SYMBOL, sym)).data

    def intern_symbols(event):
        field_name = event.field_name
        annotations = event.annotations
        if field_name or field_name == '':
            event = event.derive_field_name(intern_symbol(field_name))
        if annotations:
            event = event.derive_annotations(
                [intern_symbol(annotation) for annotation in annotations])
        if event.ion_type is IonType.SYMBOL and event.value is not None:
            event = event.derive_value(intern_symbol(ion_event.value))
        return event

    value_writer, symbol_writer = init()
    write_result = None
    has_written_values = False
    ivm_needed = True
    while True:
        ion_event, self = (yield write_result)
        if ion_event.event_type is IonEventType.VERSION_MARKER:
            if has_written_values:
                # TODO This could be handled by flushing first.
                raise IonException('Unable to write IVM before STREAM_END')
            else:
                if ivm_needed:
                    yield partial_transition(_IVM, self)
                ivm_needed = False
            write_event = _WRITER_EVENT_NEEDS_INPUT_EMPTY
        elif ion_event.event_type is IonEventType.STREAM_END:
            if has_written_values:
                for partial in _drain(symbol_writer, _SYMBOL_EVENT_FINISH):
                    yield partial_transition(partial.data, self)
                for partial in _drain(value_writer, _ION_EVENT_STREAM_END):
                    yield partial_transition(partial.data, self)
                value_writer, symbol_writer = init()
                has_written_values = False
            write_event = NOOP_WRITER_EVENT
            ivm_needed = True
        else:
            # Intern any symbols and delegate to the raw writer.
            if not has_written_values:
                if ivm_needed:
                    yield partial_transition(_IVM, self)
                ivm_needed = False
                symbol_writer.send(_SYMBOL_EVENT_START_LST)
                has_written_values = True
            ion_event = intern_symbols(ion_event)
            write_event = value_writer.send(ion_event)
        write_result = Transition(write_event, self)


def _raw_symbol_writer(writer_buffer, imports):
    """Returns a raw binary symbol table writer co-routine.

    Keyword Args:
        writer_buffer (BufferTree): The buffer in which this writer's values will be stored.
        imports (Optional[Sequence[SymbolTable]]): A list of shared symbol tables to
            be used by this writer.

    Yields:
        DataEvent: serialization events to write out

        Receives :class:`amazon.ion.core.IonEvent`.
    """
    return writer_trampoline(_symbol_table_coroutine(writer_buffer, imports))


[docs]def binary_writer(imports=None):
    """Returns a binary writer co-routine.

    Keyword Args:
        imports (Optional[Sequence[SymbolTable]]): A list of shared symbol tables
            to be used by this writer.

    Yields:
        DataEvent: serialization events to write out

        Receives :class:`amazon.ion.core.IonEvent`.
    """
    return writer_trampoline(_managed_binary_writer_coroutine(imports))






          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.writer_buffer

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Buffer for binary Ion writers."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function


class _Node:
    def __init__(self, value=None):
        self.value = value
        self.parent = None
        self.children = None

    def add_child(self, node):
        if self.children is None:
            self.children = []
        node.parent = self
        self.children.append(node)

    def add_leaf(self, node):
        if not self.children:
            self.add_child(node)
            return
        leftmost_child = self.children[0]
        while leftmost_child.children:
            leftmost_child = leftmost_child.children[0]
        leftmost_child.add_child(node)


[docs]class BufferTree:
    """A tree of buffers that can be depth-first traversed to produce a
    correctly-ordered Ion stream.

    Containers are treated as subtrees. Calling ``start_container`` creates
    an empty node which represents the start of a new subtree, while calling
    ``end_container`` steps out of that subtree, allowing for additional
    nodes to be added as siblings of that subtree's start node.
    It is important that there is exactly one call to start_container per call
    to ``end_container``. Nodes representing the start of a container subtree
    are kept in a stack; upon calling ``end_container``, the subtree represented
    by the node that was created by the most recent call to start_container will
    be stepped out. Other than that, no container semantics are asserted by this class.

    Scalar values are treated as child nodes of the current container subtree
    (which may be at the top-level if the current container subtree's root node
    is the root node of the BufferTree). Calling add_scalar_value will add a new
    node as a child of the current container subtree. A container subtree's
    children are ordered.

    If None values are passed in to end_container or add_scalar_value,
    nodes will be added to the tree, in the same way as described above, but no value
    will be yielded for that node upon drain.
    """
    def __init__(self):
        self.__root = None
        self.__container_lengths = None  # Stack of pending container lengths.
        self.__container_nodes = None  # Stack of pending container nodes.
        self.__container_node = None  # Node representing the currently active container.
        self.current_container_length = None  # Length of the currently active container.
        self.__reset()

    def __reset(self):
        self.__root = _Node()
        self.__container_lengths = []
        self.__container_nodes = []
        self.__container_node = self.__root
        self.current_container_length = 0

    def __depth_traverse(self, node):
        if node.children:
            for child in node.children:
                for val in self.__depth_traverse(child):
                    yield val
        yield node.value

[docs]    def start_container(self):
        """Add a node to the tree that represents the start of a container.

        Until end_container is called, any nodes added through add_scalar_value
        or start_container will be children of this new node.
        """
        self.__container_lengths.append(self.current_container_length)
        self.current_container_length = 0
        new_container_node = _Node()
        self.__container_node.add_child(new_container_node)
        self.__container_nodes.append(self.__container_node)
        self.__container_node = new_container_node


[docs]    def end_container(self, header_buf):
        """Add a node containing the container's header to the current subtree.

        This node will be added as the leftmost leaf of the subtree that was
        started by the matching call to start_container.

        Args:
            header_buf (bytearray): bytearray containing the container header.
        """
        if not self.__container_nodes:
            raise ValueError("Attempted to end container with none active.")
        # Header needs to be the first node visited on this subtree.
        self.__container_node.add_leaf(_Node(header_buf))
        self.__container_node = self.__container_nodes.pop()
        parent_container_length = self.__container_lengths.pop()
        self.current_container_length = \
            parent_container_length + self.current_container_length + len(header_buf)


[docs]    def add_scalar_value(self, value_buf):
        """Add a node to the tree containing a scalar value.

        Args:
            value_buf (bytearray): bytearray containing the scalar value.
        """
        self.__container_node.add_child(_Node(value_buf))
        self.current_container_length += len(value_buf)


[docs]    def drain(self):
        """Walk the BufferTree and reset it when finished.

        Yields:
            any: The current node's value.
        """
        if self.__container_nodes:
            raise ValueError("Attempted to drain without ending all containers.")
        for buf in self.__depth_traverse(self.__root):
            if buf is not None:
                yield buf
        self.__reset()







          

      

      

    

  

    
      
          
            
  Source code for amazon.ion.writer_text

# Copyright 2016 Amazon.com, Inc. or its affiliates. All Rights Reserved.
#
# Licensed under the Apache License, Version 2.0 (the "License").
# You may not use this file except in compliance with the License.
# A copy of the License is located at:
#
#    http://aws.amazon.com/apache2.0/
#
# or in the "license" file accompanying this file. This file is
# distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS
# OF ANY KIND, either express or implied. See the License for the
# specific language governing permissions and limitations under the
# License.

"""Implementations of Ion Text writers."""

# Python 2/3 compatibility
from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import base64
import math
import re
from functools import partial

import six

from datetime import datetime
from decimal import Decimal
from io import BytesIO

from amazon.ion.symbols import SymbolToken
from . import symbols

from .util import coroutine, unicode_iter
from .core import DataEvent, Transition, IonEventType, IonType, TIMESTAMP_PRECISION_FIELD, TimestampPrecision, \
    _ZERO_DELTA, TIMESTAMP_FRACTION_PRECISION_FIELD, MICROSECOND_PRECISION, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, \
    Timestamp, DECIMAL_ZERO
from .writer import partial_transition, writer_trampoline, serialize_scalar, validate_scalar_value, \
    illegal_state_null, NOOP_WRITER_EVENT
from .writer import WriteEventType

_IVM_WRITER_EVENT = DataEvent(WriteEventType.COMPLETE, symbols.TEXT_ION_1_0.encode())

_NULL_TYPE_NAMES = [
    b'null',
    b'null.bool',
    b'null.int',
    b'null.float',
    b'null.decimal',
    b'null.timestamp',
    b'null.symbol',
    b'null.string',
    b'null.clob',
    b'null.blob',
    b'null.list',
    b'null.sexp',
    b'null.struct',
]


def _serialize_bool(ion_event):
    if ion_event.value:
        return b'true'
    else:
        return b'false'


def _serialize_scalar_from_string_representation_factory(type_name, types, str_func=str):
    """Builds functions that leverage Python ``str()`` or similar functionality.

    Args:
        type_name (str): The name of the Ion type.
        types (Union[Sequence[type],type]): The Python types to validate for.
        str_func (Optional[Callable]): The function to convert the value with, defaults to ``str``.

    Returns:
        function: The function for serializing scalars of a given type to Ion text bytes.
    """
    def serialize(ion_event):
        value = ion_event.value
        validate_scalar_value(value, types)
        return six.b(str_func(value))
    serialize.__name__ = '_serialize_' + type_name
    return serialize


_serialize_int = _serialize_scalar_from_string_representation_factory(
    'int', six.integer_types
)


_EXPONENT_PAT = re.compile(r'[eE]')


# TODO Make this cleaner.
def _float_str(val):
    if math.isnan(val):
        return 'nan'
    if math.isinf(val):
        if val > 0:
            return '+inf'
        else:
            return '-inf'
    text = repr(val)
    if _EXPONENT_PAT.search(text) is None:
        text += 'e0'
    return text

_serialize_float = _serialize_scalar_from_string_representation_factory(
    'float', float,
    str_func=_float_str
)


# TODO Make this cleaner.
def _decimal_str(val):
    text = str(val)
    new_text = _EXPONENT_PAT.sub('d', text)
    if text == new_text and text.find('.') == -1:
        new_text += 'd0'
    return new_text


_serialize_decimal = _serialize_scalar_from_string_representation_factory(
    'decimal', Decimal,
    str_func=_decimal_str
)


def _bytes_utc_offset(dt):
    offset = dt.utcoffset()
    if offset is None:
        return '-00:00'
    elif offset == _ZERO_DELTA:
        return 'Z'
    offset_str = dt.strftime('%z')
    offset_str = offset_str[:3] + ':' + offset_str[3:]
    return offset_str


def _bytes_datetime(dt):
    original_dt = dt
    precision = getattr(original_dt, TIMESTAMP_PRECISION_FIELD, TimestampPrecision.SECOND)
    if dt.year < 1900:
        # In some Python interpreter versions, strftime inexplicably does not support pre-1900 years.
        # This unfortunate ugliness compensates for that.
        year = str(dt.year)
        year = ('0' * (4 - len(year))) + year
        dt = dt.replace(year=2008)  # Note: this fake year must be a leap year.
    else:
        year = dt.strftime('%Y')
    tz_string = year

    if precision.includes_month:
        tz_string += dt.strftime('-%m')
    else:
        return tz_string + 'T'

    if precision.includes_day:
        tz_string += dt.strftime('-%dT')
    else:
        return tz_string + 'T'

    if precision.includes_minute:
        tz_string += dt.strftime('%H:%M')
    else:
        return tz_string

    if precision.includes_second:
        tz_string += dt.strftime(':%S')
    else:
        return tz_string + _bytes_utc_offset(dt)

    if isinstance(original_dt, Timestamp):
        fractional_seconds = getattr(original_dt, TIMESTAMP_FRACTIONAL_SECONDS_FIELD, None)
        if fractional_seconds is not None:
            _, digits, exponent = fractional_seconds.as_tuple()
            if not (fractional_seconds == DECIMAL_ZERO and exponent >= 0):
                leading_zeroes = -exponent - len(digits)
                tz_string += '.'
                if leading_zeroes > 0:
                    tz_string += '0' * leading_zeroes
                tz_string += ''.join(str(x) for x in digits)
    else:
        # This must be a normal datetime, which always has a range-validated microsecond value.
        tz_string += '.' + dt.strftime('%f')
    return tz_string + _bytes_utc_offset(dt)


_serialize_timestamp = _serialize_scalar_from_string_representation_factory(
    'timestamp',
    datetime,
    str_func=_bytes_datetime
)


_PRINTABLE_ASCII_START = 0x20
_PRINTABLE_ASCII_END = 0x7E


def _is_printable_ascii(code_point):
    return code_point >= _PRINTABLE_ASCII_START and code_point <= _PRINTABLE_ASCII_END


_SERIALIZE_COMMON_ESCAPE_MAP = {
    six.byte2int(b'\n'): br'\n',
    six.byte2int(b'\r'): br'\r',
    six.byte2int(b'\t'): br'\t',
}
_2B_ESCAPE_MAX = 0xFF
_4B_ESCAPE_MAX = 0xFFFF


def _escape(code_point):
    escape = _SERIALIZE_COMMON_ESCAPE_MAP.get(code_point, None)
    if escape is not None:
        return escape
    if code_point <= _2B_ESCAPE_MAX:
        return (u'\\x%02x' % code_point).encode()
    if code_point <= _4B_ESCAPE_MAX:
        return (u'\\u%04x' % code_point).encode()
    return (u'\\U%08x' % code_point).encode()


def _bytes_text(code_point_iter, quote, prefix=b'', suffix=b''):
    quote_code_point = None if len(quote) == 0 else six.byte2int(quote)
    buf = BytesIO()
    buf.write(prefix)
    buf.write(quote)
    for code_point in code_point_iter:
        if code_point == quote_code_point:
            buf.write(b'\\' + quote)
        elif code_point == six.byte2int(b'\\'):
            buf.write(b'\\\\')
        elif _is_printable_ascii(code_point):
            buf.write(six.int2byte(code_point))
        else:
            buf.write(_escape(code_point))
    buf.write(quote)
    buf.write(suffix)
    return buf.getvalue()


_SINGLE_QUOTE = b"'"
_DOUBLE_QUOTE = b'"'
# all typed nulls (such as null.int) and the +inf, and -inf keywords are covered by this regex
_UNQUOTED_SYMBOL_REGEX = re.compile(r'\A[a-zA-Z$_][a-zA-Z0-9$_]*\Z')
_ADDITIONAL_SYMBOLS_REQUIRING_QUOTES = set(['nan', 'null', 'false', 'true'])

def _symbol_needs_quotes(text):
    return text in _ADDITIONAL_SYMBOLS_REQUIRING_QUOTES or _UNQUOTED_SYMBOL_REGEX.search(text) is None

def _serialize_symbol_value(value, suffix=b''):
    # TODO Support not quoting operators in s-expressions: http://amzn.github.io/ion-docs/docs/symbols.html
    try:
        text = value.text
        if text is None:
            return (u'$%d' % value.sid).encode() + suffix
    except AttributeError:
        text = value
    validate_scalar_value(text, (six.text_type, type(SymbolToken)))
    quote = _SINGLE_QUOTE if _symbol_needs_quotes(text) else b''
    return _bytes_text(unicode_iter(text), quote, suffix=suffix)


def _serialize_symbol(ion_event):
    return _serialize_symbol_value(ion_event.value)


def _serialize_string(ion_event):
    # TODO Support multi-line strings.
    value = ion_event.value
    validate_scalar_value(value, six.text_type)
    return _bytes_text(unicode_iter(value), _DOUBLE_QUOTE)


_LOB_START = b'{{'
_LOB_END = b'}}'


def _serialize_clob(ion_event):
    value = ion_event.value
    return _bytes_text(six.iterbytes(value), _DOUBLE_QUOTE, prefix=_LOB_START, suffix=_LOB_END)


def _serialize_blob(ion_event):
    value = ion_event.value
    return _LOB_START + base64.b64encode(value) + _LOB_END


_SERIALIZE_SCALAR_JUMP_TABLE = {
    IonType.NULL: illegal_state_null,
    IonType.BOOL: _serialize_bool,
    IonType.INT: _serialize_int,
    IonType.FLOAT: _serialize_float,
    IonType.DECIMAL: _serialize_decimal,
    IonType.TIMESTAMP: _serialize_timestamp,
    IonType.SYMBOL: _serialize_symbol,
    IonType.STRING: _serialize_string,
    IonType.CLOB: _serialize_clob,
    IonType.BLOB: _serialize_blob,
}


_serialize_scalar = partial(serialize_scalar, jump_table=_SERIALIZE_SCALAR_JUMP_TABLE, null_table=_NULL_TYPE_NAMES)


_FIELD_NAME_DELIMITER = b':'
_ANNOTATION_DELIMITER = b'::'


def _serialize_field_name(ion_event):
    return _serialize_symbol_value(ion_event.field_name, suffix=_FIELD_NAME_DELIMITER)


def _serialize_annotation_value(annotation):
    return _serialize_symbol_value(annotation, suffix=_ANNOTATION_DELIMITER)


def _serialize_container_factory(suffix, container_map):
    """Returns a function that serializes container start/end.

    Args:
        suffix (str): The suffix to name the function with.
        container_map (Dictionary[core.IonType, bytes]): The

    Returns:
        function: The closure for serialization.
    """
    def serialize(ion_event):
        if not ion_event.ion_type.is_container:
            raise TypeError('Expected container type')
        return container_map[ion_event.ion_type]
    serialize.__name__ = '_serialize_container_' + suffix
    return serialize

_CONTAINER_START_MAP = {
    IonType.STRUCT: b'{',
    IonType.LIST: b'[',
    IonType.SEXP: b'(',
}
_CONTAINER_END_MAP = {
    IonType.STRUCT: b'}',
    IonType.LIST: b']',
    IonType.SEXP: b')',
}
_CONTAINER_DELIMITER_MAP_NORMAL = {
    IonType.STRUCT: b',',
    IonType.LIST: b',',
    IonType.SEXP: b' ',
}
_CONTAINER_DELIMITER_MAP_PRETTY = {
    IonType.STRUCT: b',',
    IonType.LIST: b',',
    IonType.SEXP: b'', # we use newlines when pretty printing
}

_serialize_container_start = _serialize_container_factory('start', _CONTAINER_START_MAP)
_serialize_container_end = _serialize_container_factory('end', _CONTAINER_END_MAP)
_serialize_container_delimiter_normal = _serialize_container_factory('delimiter', _CONTAINER_DELIMITER_MAP_NORMAL)
_serialize_container_delimiter_pretty = _serialize_container_factory('delimiter', _CONTAINER_DELIMITER_MAP_PRETTY)


@coroutine
def _raw_writer_coroutine(depth=0, container_event=None, whence=None, indent=None):
    pretty = indent is not None
    serialize_container_delimiter = \
            _serialize_container_delimiter_pretty if pretty else _serialize_container_delimiter_normal
    has_written_values = False
    transition = None
    while True:
        ion_event, self = (yield transition)
        delegate = self

        if has_written_values and not ion_event.event_type.ends_container:
            # TODO This will always emit a delimiter for containers--should make it not do that.
            # Write the delimiter for the next value.
            if depth == 0:
                # if we are pretty printing, we'll insert a newline between top-level containers
                delimiter = b'' if pretty else b' '
            else:
                delimiter = serialize_container_delimiter(container_event)
            if len(delimiter) > 0:
                yield partial_transition(delimiter, self)

        if pretty and (has_written_values or container_event is not None) and not ion_event.event_type is IonEventType.STREAM_END:
            yield partial_transition(b'\n', self)
            indent_depth = depth - (1 if ion_event.event_type is IonEventType.CONTAINER_END else 0)
            if indent_depth > 0:
                yield partial_transition(indent * indent_depth, self)

        if depth > 0 \
                and container_event.ion_type is IonType.STRUCT \
                and ion_event.event_type.begins_value:
            # Write the field name.
            yield partial_transition(_serialize_field_name(ion_event), self)
            if pretty:
                # separate the field name and the field value
                yield partial_transition(b' ', self)

        if ion_event.event_type.begins_value:
            # Write the annotations.
            for annotation in ion_event.annotations:
                yield partial_transition(_serialize_annotation_value(annotation), self)

        if ion_event.event_type is IonEventType.CONTAINER_START:
            writer_event = DataEvent(WriteEventType.NEEDS_INPUT, _serialize_container_start(ion_event))
            delegate = _raw_writer_coroutine(depth + 1, ion_event, self, indent=indent)
        elif depth == 0:
            # Serialize at the top-level.
            if ion_event.event_type is IonEventType.STREAM_END:
                writer_event = NOOP_WRITER_EVENT
            elif ion_event.event_type is IonEventType.VERSION_MARKER:
                writer_event = _IVM_WRITER_EVENT
            elif ion_event.event_type is IonEventType.SCALAR:
                writer_event = DataEvent(WriteEventType.COMPLETE, _serialize_scalar(ion_event))
            else:
                raise TypeError('Invalid event: %s' % ion_event)
        else:
            # Serialize within a container.
            if ion_event.event_type is IonEventType.SCALAR:
                writer_event = DataEvent(WriteEventType.NEEDS_INPUT, _serialize_scalar(ion_event))
            elif ion_event.event_type is IonEventType.CONTAINER_END:
                write_type = WriteEventType.COMPLETE if depth == 1 else WriteEventType.NEEDS_INPUT
                writer_event = DataEvent(write_type, _serialize_container_end(container_event))
                delegate = whence
            else:
                raise TypeError('Invalid event: %s' % ion_event)

        has_written_values = True
        transition = Transition(writer_event, delegate)


# TODO Add options for text formatting.
[docs]def raw_writer(indent=None):
    """Returns a raw text writer co-routine.

    Yields:
        DataEvent: serialization events to write out

        Receives :class:`amazon.ion.core.IonEvent` or ``None`` when the co-routine yields
        ``HAS_PENDING`` :class:`WriteEventType` events.
    """

    is_whitespace_str = isinstance(indent, str) and re.search(r'\A\s*\Z', indent, re.M) is not None
    if not (indent is None or is_whitespace_str):
        raise ValueError('The indent parameter must either be None or a string containing only whitespace')

    indent_bytes = six.b(indent) if isinstance(indent, str) else indent

    return writer_trampoline(_raw_writer_coroutine(indent=indent_bytes))


# TODO Determine if we need to do anything special for non-raw writer.  Validation?
text_writer = raw_writer
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