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These pages document the python code for the sPyNNaker module which is part of the SpiNNaker Project.

This code depends on SpiNNUtils, SpiNNMachine, SpiNNStorageHandlers, SpiNNMan, PACMAN, DataSpecifica-
tion, SpiNNFrontEndCommon (Combined_documentation).
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CHAPTER 1

spynnaker package

1.1 Subpackages

1.1.1 spynnaker.pyNN package

1.1.1.1 Subpackages

spynnaker.pyNN.connections package

Submodules
spynnaker.pyNN.connections.ethernet_command_connection module
spynnaker.pyNN.connections.ethernet_control_connection module

class spynnaker.pyNN.connections.ethernet_control_connection.EthernetControlConnection (trans

lo-

cal_}

lo-

cal_j
Bases: spinnman.connections.udp_packet_connections.eieio_connection.
EIEIOConnection

A connection that can translate Ethernet control messages received from a Population
Parameters
* translator — The translator of multicast to control commands
* local_host — The optional host to listen on

* local_port — The optional port to listen on



https://spinnman.readthedocs.io/en/latest/spinnman.connections.udp_packet_connections/#spinnman.connections.udp_packet_connections.eieio_connection.EIEIOConnection
https://spinnman.readthedocs.io/en/latest/spinnman.connections.udp_packet_connections/#spinnman.connections.udp_packet_connections.eieio_connection.EIEIOConnection
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close ()
Close the connection

run ()

spynnaker.pyNN.connections.spynnaker_live_spikes_connection module

class spynnaker.pyNN.connections.spynnaker_live_spikes_connection.SpynnakerLiveSpikesConne

Bases: spinn_front_end_common.utilities.connections.live_event_connection.
LiveEventConnection

A connection for receiving and sending live spikes from and to SpiNNaker
Parameters

* receive_labels(iterable of str)-Labels of population from which live spikes
will be received.

* send_labels (iterable of str) - Labels of population to which live spikes will
be sent

* local_host (str) — Optional specification of the local hostname or IP address of the
interface to listen on

* local_port (int)— Optional specification of the local port to listen on. Must match the
port that the toolchain will send the notification on (19999 by default)

send_spike (label, neuron_id, send_full_keys=False)
Send a spike from a single neuron

Parameters
* label (str)— The label of the population from which the spike will originate
* neuron_id (int)— The ID of the neuron sending a spike

* send full keys (bool) — Determines whether to send full 32-bit keys, getting the
key for each neuron from the database, or whether to send 16-bit neuron IDs directly

send_spikes (label, neuron_ids, send_full_keys=False)
Send a number of spikes

Parameters
* label (str)— The label of the population from which the spikes will originate
* neuron_ids (1ist (int)) - array-like of neuron IDs sending spikes

* send_full_keys (bool) — Determines whether to send full 32-bit keys, getting the
key for each neuron from the database, or whether to send 16-bit neuron IDs directly

spynnaker.pyNN.connections.spynnaker_poisson_control_connection module

Module contents
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spynnaker.pyNN.external_devices_models package

Subpackages

spynnaker.pyNN.external_devices_models.push_bot package

Subpackages
spynnaker.pyNN.external_devices_models.push_bot.push_bot_control_modules package
Submodules

spynnaker.pyNN.external_devices_models.push_bot.push_bot_control_modules.push_bot_lif ethernet
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_control_modules.push_bot_lif _spinnaker_link
module

Module contents
spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet package
Submodules

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_device
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_c

Bases: spynnaker.pyNN.external_devices_models.abstract_multicast_controllable _device.
AbstractMulticastControllableDevice

An arbitrary PushBot device
Parameters
* protocol — The protocol instance to get commands from
* device — The Enum instance of the device to control
* uses_payload - True if the device uses a payload for control

device_control_key
The key that must be sent to the device to control it

Return type int

device_control_max_ value
The maximum value to send to the device

Return type float
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device_control min value
The minimum value to send to the device

Return type float

device_control_partition_id
A partition ID to give to an outgoing edge partition that will control this device

Return type str

device_control_send_ type
The type of data to be sent.

Return type SendType

device_control_timesteps_between_sending
The number of timesteps between sending commands to the device. This defines the “sampling interval”
for the device.

Return type int

device_control_uses_payload
True if the control of the device accepts an arbitrary valued payload, the value of which will change the
devices behaviour

Return type bool

protocol
The protocol instance, for use in the subclass

set_command_protocol (command_protocol)

Set the protocol use to send setup and shutdown commands, separately from the protocol used to control
the device

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_laser_device
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_.

Bases: spynnaker.pyNN.external devices_models.push _bot.push_bot_ethernet.
push_bot_ethernet_device.PushBotEthernetDevice, spinn_front_end_common.
abstract_models.abstract_send_me_multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

The Laser of a PushBot
Parameters
* laser — The PushBotLaser value to control
* protocol — The protocol instance to get commands from

e start_active_time — The “active time” value to send at the start
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https://spinnfrontendcommon.readthedocs.io/en/latest/spinn_front_end_common.abstract_models.html#spinn_front_end_common.abstract_models.abstract_send_me_multicast_commands_vertex.AbstractSendMeMulticastCommandsVertex
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https://spinnfrontendcommon.readthedocs.io/en/latest/spinn_front_end_common.abstract_models.impl.html#spinn_front_end_common.abstract_models.impl.provides_key_to_atom_mapping_impl.ProvidesKeyToAtomMappingImpl
https://spinnfrontendcommon.readthedocs.io/en/latest/spinn_front_end_common.abstract_models.impl.html#spinn_front_end_common.abstract_models.impl.provides_key_to_atom_mapping_impl.ProvidesKeyToAtomMappingImpl
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* start_total_period — The “total period” value to send at the start
* start_frequency — The “frequency” to send at the start

* timesteps_between_send - The number of timesteps between sending commands to
the device, or None to use the default

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

set_command_protocol (command_protocol)
Set the protocol use to send setup and shutdown commands, separately from the protocol used to control
the device

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_led_device
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_.

Bases: spynnaker.pyNN.external_ devices_models.push _bot.push_bot_ethernet.
push_bot_ethernet_device.PushBotEthernetDevice, spinn_front_end_common.
abstract_models.abstract_send_me_multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.impl.provides_key_ to_atom_mapping_ impl.
ProvidesKeyToAtomMappingImpl

The LED of a PushBot
Parameters
* led — The PushBotLED parameter to control
* protocol — The protocol instance to get commands from
e start_active_time_ front — The “active time” to set for the front LED at the start
* start_active_time_back — The “active time” to set for the back LED at the start
* start_total_period - The “total period” to set at the start

* start_frequency — The “frequency” to set at the start
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https://spinnfrontendcommon.readthedocs.io/en/latest/spinn_front_end_common.abstract_models.html#spinn_front_end_common.abstract_models.abstract_send_me_multicast_commands_vertex.AbstractSendMeMulticastCommandsVertex
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* timesteps_between_send — The number of timesteps between sending commands to
the device, or None to use the default

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

set_command_protocol (command_protocol)

Set the protocol use to send setup and shutdown commands, separately from the protocol used to control
the device

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_motor_device
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_1

Bases: spynnaker.pyNN.external_ devices_models.push_bot.push_bot_ethernet.
push_bot_ethernet_device.PushBotEthernetDevice, spinn_front_end_common.
abstract_models.abstract_send _me _multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

The motor of a PushBot
Parameters
* motor — a PushBotMotor value to indicate the motor to control
* protocol — The protocol used to control the device

* timesteps_between_send - The number of timesteps between sending commands to
the device, or None to use the default

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

set_command_protocol (command_protocol)

Set the protocol use to send setup and shutdown commands, separately from the protocol used to control
the device

start_resume_ commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)
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timed commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_retina_device
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_ethernet_speaker_device
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_retina_connection
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_translator mod-
ule

class spynnaker.pyNN.external_ devices_models.push_bot.push_bot_ethernet.push_bot_translato:

Bases: spynnaker.pyNN.external_ devices_models.abstract_ethernet_translator.
AbstractEthernetTranslator

Translates packets between PushBot Multicast packets and PushBot Wi-Fi Commands
Parameters
* protocol — The instance of the PushBot protocol to get keys from
* pushbot_wifi_connection — A Wi-Fi connection to the PushBot

translate_ control_packet (multicast_packet)
Translate a multicast packet received over Ethernet and send appropriate messages to the external device

Parameters multicast_packet (spinnman.messages.eieio.data_messages.
AbstractEIEIODataElement) — A received multicast packet

spynnaker.pyNN.external_devices_models.push_bot.push_bot_ethernet.push_bot_wifi_connection
module

class spynnaker.pyNN.external_ devices_models.push_bot.push_bot_ethernet.push_bot_wifi_conne

Bases: spinnman.connections.abstract_classes.connection.Connection, spinnman.
connections.abstract_classes.listenable.Listenable

A connection to a PushBot via Wi-Fi.
Parameters
e remote_host (str)— The IP address of the PushBot
* remote_port (int)— The port number of the PushBot (default 56000)

Raises spinnman.exceptions.SpinnmanIOException —If there is an error setting up the
communication channel
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close ()
See spinnman.connections.Connection.close ()

get_receive_method ()
Get the method that receives for this connection

is_connected ()
See spinnman.connections.Connection.is_connected ()

is_ready_to_receive (timeout=0)
Determines if there is an SCP packet to be read without blocking

Parameters timeout (int) - The time to wait before returning if the connection is not ready
Returns True if there is an SCP packet to be read
Return type bool

local_ip_address
The local IP address to which the connection is bound.

Returns The local IP address as a dotted string, e.g. 0.0.0.0
Return type str
Raises None — No known exceptions are thrown

local_port
The local port to which the connection is bound.

Returns The local port number
Return type int
Raises None — No known exceptions are thrown

receive (timeout=None)
Receive data from the connection

Parameters timeout (float or None) - The timeout, or None to wait forever
Returns The data received
Return type bytestring
Raises
* SpinnmanTimeoutException — If a timeout occurs before any data is received
* SpinnmanIOException — If an error occurs receiving the data

remote_ip_address
The remote IP address to which the connection is connected.

Returns The remote IP address as a dotted string, or None if not connected remotely
Return type str

remote_port
The remote port to which the connection is connected.

Returns The remote port, or None if not connected remotely
Return type int

send (data)
Send data down this connection
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Parameters data (bytestring)— The data to be sent
Raises SpinnmanIOException — If there is an error sending the data

spynnaker.pyNN.external devices_models.push_bot.push_bot_ethernet.push_bot_wifi_connection

Get an existing connection to a PushBot, or make a new one.
Parameters
* remote_host (str) - The IP address of the PushBot
* remote_port (int)— The port number of the PushBot (default 56000)

Module contents
spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters package
Submodules

spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_laser mod-
ule

class spynnaker.pyNN.external_ devices_models.push_bot.push_bot_parameters.push_bot_laser.Ps
Bases: spynnaker.pyNN.external_devices_models.push bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
LASER_ACTIVE_TIME = 1
LASER FREQUENCY = 2
LASER_TOTAL_PERIOD = 0

spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_led module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_led.Pusl
Bases: spynnaker.pyNN.external_ devices_models.push_bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
LED_BACK_ACTIVE_TIME = 2
LED_FREQUENCY = 3
LED_FRONT_ACTIVE_TIME = 1
LED_TOTAL_PERIOD = 0

1.1. Subpackages 11
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spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_motor mod-
ule

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_motor.Ps
Bases: spynnaker.pyNN.external_ devices_models.push_bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.

MOTOR_O0_LEAKY = 1

MOTOR_O0_PERMANENT = 0
MOTOR_1_LEAKY = 3
MOTOR_1_PERMANENT = 2

spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_retina_resolution
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_retina_:
Bases: enum.Enum

An enumeration.

DOWNSAMPLE 16_X 16 = <RetinaKey.DOWNSAMPLE 16_X 16: 268435456>
DOWNSAMPLE_32_X 32 = <RetinaKey.DOWNSAMPLE_ 32_X 32: 201326592>
DOWNSAMPLE_64_X 64 = <RetinaKey.DOWNSAMPLE 64_X 64: 134217728>

NATIVE_128_X 128 = <RetinaKey.NATIVE 128 _X 128: 67108864>

spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_retina_viewer
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_retina_:

Bases: threading.Thread
local_host
local_port

run ()
Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method invokes the callable object passed
to the object’s constructor as the target argument, if any, with sequential and keyword arguments taken
from the args and kwargs arguments, respectively.
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spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_speaker
module

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.push_bot_speaker
Bases: spynnaker.pyNN.external_ devices_models.push_bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
SPEAKER_ACTIVE_TIME = 1
SPEAKER_MELODY = 3
SPEAKER_TONE = 2

SPEAKER_TOTAL PERIOD = 0

Module contents

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotLaser
Bases: spynnaker.pyNN.external_ devices_models.push bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
LASER_ACTIVE_TIME = 1
LASER_FREQUENCY = 2
LASER_TOTAL_PERIOD = 0

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotLED
Bases: spynnaker.pyNN.external_devices_models.push bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
LED_BACK_ACTIVE_TIME = 2
LED_FREQUENCY = 3
LED_FRONT_ACTIVE_TIME = 1
LED_TOTAL_PERIOD = 0

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotMotor
Bases: spynnaker.pyNN.external_devices_models.push bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.

MOTOR_0_LEAKY = 1

MOTOR_0_PERMANENT = 0
MOTOR_1_LEAKY = 3
MOTOR_1_PERMANENT = 2

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotSpeaker
Bases: spynnaker.pyNN.external_ devices_models.push bot.
abstract_push_bot_output_device.AbstractPushBotOutputDevice

An enumeration.
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SPEAKER_ACTIVE_TIME = 1
SPEAKER_MELODY = 3
SPEAKER_TONE = 2
SPEAKER_TOTAL_ PERIOD = 0

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotRetinaRes:«
Bases: enum.Enum

An enumeration.

DOWNSAMPLE_16_X 16 = <RetinaKey.DOWNSAMPLE_16_X 16: 268435456>
DOWNSAMPLE_32_ X 32 = <RetinaKey.DOWNSAMPLE 32_X 32: 201326592>
DOWNSAMPLE_64_X 64 = <RetinaKey.DOWNSAMPLE 64 X 64: 134217728>
NATIVE_128_X_ 128 = <RetinaKey.NATIVE_128 X 128: 67108864>

class spynnaker.pyNN.external_devices_models.push_bot.push_bot_parameters.PushBotRetinaViet

Bases: threading.Thread
local_host
local_port

run ()
Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method invokes the callable object passed
to the object’s constructor as the target argument, if any, with sequential and keyword arguments taken
from the args and kwargs arguments, respectively.

spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link package
Submodules

spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link.push_bot_spinnaker_link_laser_de
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link.push_bot_spinnaker_link_led_devi
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link.push_bot_spinnaker_link_motor_d
module

spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link.push_bot_spinnaker_link_retina_d
module

14 Chapter 1. spynnaker package
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spynnaker.pyNN.external_devices_models.push_bot.push_bot_spinnaker_link.push_bot_spinnaker_link_speaker
module

Module contents
Submodules
spynnaker.pyNN.external_devices_models.push_bot.abstract_push_bot_output_device module

class spynnaker.pyNN.external_devices_models.push_bot.abstract_push_bot_output_device.Abst:
Bases: enum.Enum

An enumeration.
max_value
min_value
protocol_property
send_type

time_between send

spynnaker.pyNN.external_devices_models.push_bot.abstract_push_bot_retina_device module

class spynnaker.pyNN.external_devices_models.push_bot.abstract_push_bot_retina_device.Abst:

Bases: spinn_front_end_common.abstract_models.abstract_send_me_multicast_commands_vertex
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom_mapping_impl.

ProvidesKeyToAtomMappingImpl

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

Module contents

class spynnaker.pyNN.external_devices_models.push_bot.AbstractPushBotOutputDevice
Bases: enum.Enum

An enumeration.
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max_value
min_value
protocol_property
send_type
time_between_ send

class spynnaker.pyNN.external_devices_models.push_bot .AbstractPushBotRetinaDevice (protocol,
res-
o-
lu-

tion)
Bases: spinn_front_end_common.abstract_models.abstract_send me_multicast_commands_vertex

AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.impl.provides_key_ to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

Submodules
spynnaker.pyNN.external_devices_models.abstract_ethernet_controller module

class spynnaker.pyNN.external_devices_models.abstract_ethernet_controller.AbstractEthernet(
Bases: object

A controller that can send multicast packets which can be received over Ethernet and translated to control an
external device

get_external_devices ()
Get the external devices that are to be controlled by the controller

get_message_translator ()
Get the translator of messages

Return type spynnaker.pyNN.external_ devices_models.
AbstractEthernetTranslator

get_outgoing partition_ids()
Get the partition IDs of messages coming out of the controller

Return type list(str)
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spynnaker.pyNN.external_devices_models.abstract_ethernet_sensor module

class spynnaker.pyNN.external_ devices_models.abstract_ethernet_sensor.AbstractEthernetSens:
Bases: object

get_database_connection ()
Get a Database Connection instance that this device uses to inject packets

get_injector_label ()
Get the label to give to the Spike Injector

get_injector_parameters ()
Get the parameters of the Spike Injector to use with this device

get_n_neurons ()
Get the number of neurons that will be sent out by the device

get_translator ()
Get a translator of multicast commands to Ethernet commands

spynnaker.pyNN.external_devices_models.abstract_ethernet_translator module

class spynnaker.pyNN.external_devices_models.abstract_ethernet_translator.AbstractEthernet®
Bases: object

A module that can translate packets received over Ethernet into control of an external device

translate_control_packet (multicast_packet)
Translate a multicast packet received over Ethernet and send appropriate messages to the external device

Parameters multicast_packet (spinnman.messages.eieio.data_messages.
AbstractEIEIODataElement)— A received multicast packet

spynnaker.pyNN.external_devices_models.abstract_multicast_controllable_device module

class spynnaker.pyNN.external_devices_models.abstract_multicast_controllable_device.Abstra«
Bases: object

A device that can be controlled by sending multicast packets to it, either directly, or via Ethernet using an
AbstractEthernetTranslator

device_control_key
The key that must be sent to the device to control it

Return type int

device_control_max_value
The maximum value to send to the device

Return type float

device_control _min_value
The minimum value to send to the device

Return type float

device_control_partition_id
A partition ID to give to an outgoing edge partition that will control this device

Return type str
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device_control_scaling factor
The scaling factor used to send the payload to this device.

Return type int

device_control_send_type
The type of data to be sent.

Return type SendType

device_control_timesteps_between_sending
The number of timesteps between sending commands to the device. This defines the “sampling interval”
for the device.

Return type int

device_control_uses_payload
True if the control of the device accepts an arbitrary valued payload, the value of which will change the
devices behaviour

Return type bool

class spynnaker.pyNN.external_devices_models.abstract_multicast_controllable_device.SendTyj]
Bases: enum.Enum

The data type to be sent in the payload of the multicast packet
SEND_TYPE_ACCUM = 2

SEND_TYPE_FRACT = 4
SEND_TYPE_INT = 0

SEND_TYPE_UACCUM = 3
SEND_TYPE_UFRACT = 5

SEND_TYPE_UINT = 1

spynnaker.pyNN.external_devices_models.arbitrary_fpga_device module

class spynnaker.pyNN.external_devices_models.arbitrary_ fpga_device.ArbitraryFPGADevice (n_ne

frga.
fpga.
boar:
la-
bel=.
Bases: pacman.model.graphs.application.application_fpga_vertex.
ApplicationFPGAVertex, spinn_front_end_common.abstract_models.impl.

provides_key_to_atom _mapping_impl.ProvidesKeyToAtomMappingImpl

spynnaker.pyNN.external_devices_models.external_device_lif _control module

class spynnaker.pyNN.external_devices_models.external_device_lif_control.ExternalDeviceLi f(
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Abstract control module for the PushBot, based on the LIF neuron, but without spikes, and using the voltage as
the output to the various devices
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create_vertex (n_neurons, label, constraints, spikes_per_second, ring_buffer_sigma, incom-
ing_spike_buffer_size)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population

e label (str)— The label to give to the vertex

* constraints (1ist or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population

Return type pacman.model.graphs.application.ApplicationVertex

spynnaker.pyNN.external_devices_models.external_device_lif_control_vertex module

class spynnaker.pyNN.external_devices_models.external_device_lif_control_vertex.ExternalDes

Bases: spynnaker.pyNN.models.neuron.abstract_population_vertex.
AbstractPopulationVertex, spynnaker.pyNN.external_ devices_models.
abstract_ethernet_controller.AbstractEthernetController,
spinn_front_end_common.abstract_models.abstract_provides_outgoing partition_constraint
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.abstract_vertex_with_dependent_vertices.
AbstractVertexWithEdgeToDependentVertices

Abstract control module for the pushbot, based on the LIF neuron, but without spikes, and using the voltage as
the output to the various devices

Parameters
* n_neurons — The number of neurons in the population

* devices — The AbstractMulticastControllableDevice instances to be controlled by the
population

* create_edges — True if edges to the devices should be added by this dev (set to False if
using the dev over Ethernet using a translator)
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e translator — Translator to be used when used for Ethernet communication. Must be
provided if the dev is to be controlled over Ethernet.

dependent_vertices ()
Return the vertices which this vertex depends upon

Return type iterable(ApplicationVertex)

edge_partition_identifiers_for_ dependent_vertex (vertex)
Return the dependent edge identifiers for a particular dependent vertex.

Parameters vertex (ApplicationVertex)—
Return type iterable(str)

get_external_devices ()
Get the external devices that are to be controlled by the controller

get_message_translator ()
Get the translator of messages

Return type spynnaker.pyNN.external devices models.
AbstractEthernetTranslator

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_outgoing partition_ids ()
Get the partition IDs of messages coming out of the controller

Return type list(str)

routing_key partition_atom_mapping (routing_info, partition)
Returns a list of atom to key mapping.

Parameters
e routing_info (RoutingInfo) - the routing info object to consider

e partition (AbstractOutgoingEdgePartition)— the routing partition to han-
dle.

Returns a iterable of tuples of atom IDs to keys.

Return type iterable(tuple(int,int))

spynnaker.pyNN.external_devices_models.external_spinnaker_link_cochlea_device module

class spynnaker.pyNN.external_ devices_models.external_ spinnaker_link_cochlea_device.Extern:

Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.
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ApplicationSpiNNakerLinkVertex, spinn_front_end_common.abstract_models.
impl.provides_key_to_atom mapping_impl.ProvidesKeyToAtomMappingImpl

spynnaker.pyNN.external_devices_models.external_spinnaker_link_fpga_retina_device module

class spynnaker.pyNN.external_devices_models.external_spinnaker_link_fpga_retina_device.Ex1

Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.
ApplicationSpiNNakerLinkVertex, spinn_front_end_common.
abstract_models.abstract_send _me multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.abstract_provides_outgoing_partition_constraints.
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

Parameters

* mode — The retina “mode”
* retina_key — The value of the top 16-bits of the key
* spinnaker_link_id - The SpiNNaker link to which the retina is connected
* polarity — The “polarity” of the retina data
* label -
* board_address —

DOWN_POLARITY = 'DOWN'

MERGED_POLARITY = 'MERGED'

MODE_128 = '128'
MODE_16 = '16'
MODE_32 = '32'
MODE_64 = '64'
UP_POLARITY = 'UP'

static get_n_neurons (mode, polarity)

get_outgoing_partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints

Return type list(AbstractConstraint)
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pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

spynnaker.pyNN.external_devices_models.external_spinnaker_link_fpga_retina_device.get_spike

spynnaker.pyNN.external devices_models.external_ spinnaker_link_fpga_retina_device.get_x_fr«

spynnaker.pyNN.external_devices_models.external_spinnaker_link_fpga_retina_device.get_y_ fr

spynnaker.pyNN.external_devices_models.munich_spinnaker_link_motor_device module

class spynnaker.pyNN.external_ devices_models.munich_spinnaker_link_motor_device.MunichMoto:

Bases: pacman.model.graphs.application.application_vertex.
ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_vertex_with_dependent_vertices.AbstractVertexWithEdgeToDependentVertices,
spinn_front_end_common.abstract_models.abstract_generates_data_specification.
AbstractGeneratesDataSpecification, spinn_front_end_common.abstract_models.
abstract_has_associated_binary.AbstractHasAssociatedBinary
spinn_front_end_common.abstract_models.abstract_provides_outgoing_partition_constraint
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom _mapping_impl.

ProvidesKeyToAtomMappingImpl

An Omnibot motor control device - has a real vertex and an external device vertex
PARAMS REGION = 1

PARAMS SIZE = 28

SYSTEM_REGION = 0
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create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

default_initial_values = {}
default_parameters = {'board address': None, 'continue_if not_different': True,

dependent_vertices ()
Return the vertices which this vertex depends upon

Return type iterable(ApplicationVertex) Return the vertices which this vertex depends upon

edge_partition_identifiers_for_ dependent_ vertex (verfex)
Return the dependent edge identifiers for a particular dependent vertex.

Parameters vertex (ApplicationVertex)—
Return type iterable(str) Return the dependent edge identifier

generate_data_specification (spec, placement, routing_info, machine_time_step,

time_scale_factor)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary_start_type ()
Get the start type of the binary to be run.

Return type ExecutableType

get_outgoing_partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_resources_used_by_atoms (vertex_slice)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S11ice) - the low value of atoms to calculate resources from
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Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None - this method does not raise any known exception

n_atoms
The number of atoms in the vertex

Return type int

reserve_memory_regions (spec)
Reserve SDRAM space for memory areas: 1) Area for information on what data to record 2) area for start
commands 3) area for end commands

spynnaker.pyNN.external_devices_models.munich_spinnaker_link_retina_device module

class spynnaker.pyNN.external_devices_models.munich_spinnaker_link_retina_device.MunichRet:

Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.
ApplicationSpiNNakerLinkVertex, spinn_front_end_common.
abstract_models.abstract_send_me_multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.abstract_provides_outgoing_partition_constraints.
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.impl.provides_key_ to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

DOWN_POLARITY = 'DOWN'
LEFT_RETINA = 'LEFT'
LEFT_RETINA DISABLE = 69
LEFT_RETINA ENABLE = 69
LEFT_RETINA_KEY_SET = 67

MANAGEMENT_BIT = 1024

MANAGEMENT MASK 4294965248
MERGED_POLARITY = 'MERGED'
RIGHT RETINA = 'RIGHT'
RIGHT_RETINA DISABLE = 70
RIGHT_RETINA_ ENABLE = 70

RIGHT RETINA_ KEY SET = 68
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UP_POLARITY = 'UP'
default_parameters = {'board address': None, 'label': 'MunichRetinaDevice', 'polarit

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition)— An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)
spynnaker.pyNN.external_devices_models.munich_spinnaker_link_retina_device.get_spike_value.
spynnaker.pyNN.external devices_models.munich_spinnaker_link_retina_device.get_x_from robof

spynnaker.pyNN.external_ devices_models.munich_spinnaker_link_retina_device.get_y_ from_robot

spynnaker.pyNN.external_devices_models.threshold_type multicast_device_control module

class spynnaker.pyNN.external_devices_models.threshold_type_multicast_device_control.Thres]
Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.
AbstractThresholdType

A threshold type that can send multicast keys with the value of membrane voltage as the payload

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable
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Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

Module contents

class spynnaker.pyNN.external_devices_models.AbstractEthernetController
Bases: object

A controller that can send multicast packets which can be received over Ethernet and translated to control an
external device

get_external_devices ()
Get the external devices that are to be controlled by the controller

get_message_translator ()
Get the translator of messages

Return type spynnaker.pyNN.external_devices_models.
AbstractEthernetTranslator

get_outgoing partition_ids()
Get the partition IDs of messages coming out of the controller

Return type list(str)

class spynnaker.pyNN.external_devices_models.AbstractEthernetSensor
Bases: object

get_database_connection ()
Get a Database Connection instance that this device uses to inject packets
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get_injector_label ()
Get the label to give to the Spike Injector

get_injector_parameters ()
Get the parameters of the Spike Injector to use with this device

get_n_neurons ()
Get the number of neurons that will be sent out by the device

get_translator ()
Get a translator of multicast commands to Ethernet commands

class spynnaker.pyNN.external_devices_models.AbstractEthernetTranslator
Bases: object

A module that can translate packets received over Ethernet into control of an external device

translate_control_packet (multicast_packet)
Translate a multicast packet received over Ethernet and send appropriate messages to the external device

Parameters multicast_packet (spinnman.messages.eieio.data_messages.
AbstractEIEIODataElement)— A received multicast packet

class spynnaker.pyNN.external_devices_models.ArbitraryFPGADevice (n_neurons,
fpga_link_id,

fpga_id,
board_address=None,

label=None)
Bases: pacman.model.graphs.application.application_fpga_vertex.

ApplicationFPGAVertex, spinn_front_end_common.abstract_models.impl.
provides_key_to_atom _mapping_impl.ProvidesKeyToAtomMappingImpl

class spynnaker.pyNN.external_devices_models.AbstractMulticastControllableDevice
Bases: object

A device that can be controlled by sending multicast packets to it, either directly, or via Ethernet using an
AbstractEthernetTranslator

device_control_key
The key that must be sent to the device to control it

Return type int

device_control max value
The maximum value to send to the device

Return type float

device_control _min_value
The minimum value to send to the device

Return type float

device_control_partition_id
A partition ID to give to an outgoing edge partition that will control this device

Return type str

device_control_scaling factor
The scaling factor used to send the payload to this device.

Return type int

device_control_send_type
The type of data to be sent.
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Return type SendType

device_control_timesteps_between_sending
The number of timesteps between sending commands to the device. This defines the “sampling interval”
for the device.
Return type int

device_control_uses_payload
True if the control of the device accepts an arbitrary valued payload, the value of which will change the
devices behaviour
Return type bool

class spynnaker.pyNN.external_devices_models.ExternalDeviceLifControl (**kwargs)

Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Abstract control module for the PushBot, based on the LIF neuron, but without spikes, and using the voltage as
the output to the various devices

create_vertex (n_neurons, label, constraints, spikes_per_second, ring_buffer_sigma, incom-
ing_spike_buffer_size)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population
* label (str) - The label to give to the vertex

* constraints (list or None)— A list of constraints to give to the vertex, or None

Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex

class spynnaker.pyNN.external_ devices_models.ExternalCochleaDevice (n_neurons,
spin-
naker_link,
la-
bel=None,

board_address=None)
Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.

ApplicationSpiNNakerLinkVertex, spinn_front_end_common.abstract_models.
impl.provides_key_to_atom mapping_impl.ProvidesKeyToAtomMappingImpl

class spynnaker.pyNN.external_devices_models.ExternalFPGARetinaDevice (mode,

retina_key,

spin-

naker_link_id,

po-

larity,

la-

bel=None,

board_address=None)
Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.
ApplicationSpiNNakerLinkVertex, spinn_front_end_common.
abstract_models.abstract_send_me_multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.
abstract_models.abstract_provides_outgoing_partition_constraints.
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
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abstract_models.impl.provides_key_ to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

Parameters

* mode — The retina “mode”
* retina_key — The value of the top 16-bits of the key
* spinnaker_1link_id — The SpiNNaker link to which the retina is connected
* polarity — The “polarity” of the retina data
* label -
* board address -

DOWN_POLARITY = 'DOWN'

MERGED_POLARITY = 'MERGED'

MODE_128 = '128'

MODE_16 = '16'
MODE_32 = '32'
MODE_64 = '64'
UP_POLARITY = 'UP'

static get_n_neurons (mode, polarity)

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)
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class spynnaker.pyNN.external_devices_models.MunichMotorDevice (spinnaker_link_id,

board_address=None,
speed=30, sam-
ple_time=4096,

up-

date_time=512,
delay_time=>5,
delta_threshold=23,

con-

tinue_if _not_different=True,

label=None)
Bases: pacman.model.graphs.application.application_vertex.

ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_vertex_with_dependent_vertices.AbstractVertexWithEdgeToDependentVertices,
spinn_front_end_common.abstract_models.abstract_generates_data_specification.
AbstractGeneratesDataSpecification, spinn_front_end_common.abstract_models.
abstract_has_associated_binary.AbstractHasAssociatedBinary
spinn_front_end_common.abstract_models.abstract_provides_outgoing partition_constraint
AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.impl.provides_key_ to_atom_mapping_impl.

ProvidesKeyToAtomMappingImpl

An Omnibot motor control device - has a real vertex and an external device vertex
PARAMS REGION = 1

PARAMS SIZE = 28

SYSTEM_REGION = 0

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

default_initial wvalues = {}
default_parameters = {'board_address': None, 'continue_if not_different': True, 'del

dependent_vertices ()
Return the vertices which this vertex depends upon

Return type iterable(ApplicationVertex) Return the vertices which this vertex depends upon

edge_partition_identifiers_for_ dependent_vertex (vertex)
Return the dependent edge identifiers for a particular dependent vertex.

Parameters vertex (ApplicationVertex)—

Return type iterable(str) Return the dependent edge identifier
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generate_data_specification (spec, placement, routing_info, machine_time_step,
time_scale_factor)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary start_type ()
Get the start type of the binary to be run.

Return type ExecutableType

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_resources_used_by_ atoms (vertex_slice)
Get the separate resource requirements for a range of atoms

Parameters vertex_ slice (S1ice)—the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None — this method does not raise any known exception

n_atoms
The number of atoms in the vertex

Return type int

reserve_memory_regions (spec)
Reserve SDRAM space for memory areas: 1) Area for information on what data to record 2) area for start
commands 3) area for end commands

class spynnaker.pyNN.external_devices_models.MunichRetinaDevice (retina_key,
spin-
naker_link_id,
position,  la-

bel=None, po-

larity=None,

board_address=None)
Bases: pacman.model.graphs.application.application_spinnaker_link_vertex.
ApplicationSpiNNakerLinkVertex, spinn_front_end_common.
abstract_models.abstract_send me _multicast_commands_vertex.
AbstractSendMeMulticastCommandsVertex, spinn_front_end_common.

abstract_models.abstract_provides_outgoing_partition_constraints.
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AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.impl.provides_key_to_atom_mapping_impl.
ProvidesKeyToAtomMappingImpl

DOWN_POLARITY = 'DOWN'
LEFT RETINA = 'LEFT'
LEFT_RETINA_ DISABLE = 69
LEFT_RETINA_ ENABLE = 69
LEFT_RETINA KEY SET = 67
MANAGEMENT_BIT = 1024

MANAGEMENT MASK 4294965248

MERGED_POLARITY 'MERGED''
RIGHT RETINA = 'RIGHT'
RIGHT RETINA DISABLE = 70
RIGHT RETINA ENABLE = 70
RIGHT_RETINA KEY SET = 68
UP_POLARITY = 'UP'

default_parameters = {'board address': None, 'label': 'MunichRetinaDevice', 'polarit

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition)— An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

pause_stop_commands
The commands needed when pausing or stopping simulation

Return type iterable(MultiCastCommand)

start_resume_commands
The commands needed when starting or resuming simulation

Return type iterable(MultiCastCommand)

timed_commands
The commands to be sent at given times in the simulation

Return type iterable(MultiCastCommand)

class spynnaker.pyNN.external_devices_models.ThresholdTypeMulticastDeviceControl (device)
Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.
AbstractThresholdType

A threshold type that can send multicast keys with the value of membrane voltage as the payload

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters
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add_state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str) - The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables - The holder of the state variables to update

spynnaker.pyNN.model_binaries package
Module contents

This module contains no python code.
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spynnaker.pyNN.models package

Subpackages

spynnaker.pyNN.models.abstract_models package

Submodules
spynnaker.pyNN.models.abstract_models.abstract_accepts_incoming_synapses module

class spynnaker.pyNN.models.abstract_models.abstract_accepts_incoming_synapses.AbstractAcce
Bases: object

Indicates an object that can be a post-vertex in a PyNN projection.

add_pre_run_connection_holder (connection_holder, projection_edge, synapse_information)
Add a connection holder to the vertex to be filled in when the connections are actually generated.

clear connection_cache ()
Clear the connection data stored in the vertex so far.

get_connections_from machine (transceiver, placement, edge, graph_mapper, rout-
ing_infos, synapse_information, machine_time_step,
using_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration="True,

fixed_routes=None)
Get the connections from the machine post-run.

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by this vertex.

get_synapse_id_ by target
Get the ID of a synapse given the name.

Parameters target (str)— The name of the synapse
Return type int

set_synapse_dynamics (synapse_dynamics)
Set the synapse dynamics of this vertex.

spynnaker.pyNN.models.abstract_models.abstract_contains_units module

class spynnaker.pyNN.models.abstract_models.abstract_contains_units.AbstractContainsUnits
Bases: object

get_units (variable)
Get units for a given variable

Parameters variable — the variable to find units from

Returns the units as a string.

34 Chapter 1. spynnaker package



sPyNNaker Documentation

spynnaker.pyNN.models.abstract_models.abstract_filterable_edge module

class spynnaker.pyNN.models.abstract_models.abstract_filterable_edge.AbstractFilterableEdge
Bases: object

An edge that can be filtered

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool

spynnaker.pyNN.models.abstract_models.abstract_population_initializable module

class spynnaker.pyNN.models.abstract_models.abstract_population_initializable.AbstractPopu.
Bases: object

Indicates that this object has properties that can be initialised by a PyNN Population

get_initial_wvalue (variable, selector=None)
Gets the value for any variable whose in initialize_parameters.keys

Should return the current value not the default one.
Must support the variable as listed in initialize_parameters.keys, ideally also with _inif removed or added.
Parameters
e variable (str) — variable name with our without _init

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

get_initial_values (selector=None)
A dict containing the initial values of the state variables.

Parameters selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

initial values
A dict containing the initial values of the state variables.

initialize (variable, value)
Set the initial value of one of the state variables of the neurons in this population.

initialize parameters
List the parameters that are initializable.

If “foo” is initializable there should be a setter initialize_foo and a getter property foo_init
Returns list of property names

set_initial_ wvalue (variable, value, selector=None)
Sets the value for any variable whose in initialize_parameters.keys

Must support the variable as listed in initialize_parameters.keys, ideally also with _init removed or added

Parameters
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e variable (str)— variable name with our without _init
¢ value — New value for the variable

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

spynnaker.pyNN.models.abstract_models.abstract_population_settable module

class spynnaker.pyNN.models.abstract_models.abstract_population_settable.AbstractPopulatio:
Bases: spynnaker.pyNN.models.abstract_models.abstract_settable.
AbstractSettable

Indicates that some properties of this object can be accessed from the PyNN population set and get methods.

get_value_by_ selector (selector, key)
Gets the value for a particular key but only for the selected subset.

Parameters
* selector — See RangedList.get_value_by_selector as this is just a pass through method
* key — the name of the parameter to change
* value - the new value of the parameter to assign

n_atoms
” See ApplicationVertex.n_atoms

set_value_by_selector (selector, key, value)
Sets the value for a particular key but only for the selected subset.

Parameters
* selector — See RangedList.set_value_by_selector as this is just a pass through method
* key — the name of the parameter to change

* value - the new value of the parameter to assign

spynnaker.pyNN.models.abstract_models.abstract_read_parameters_before_set module

class spynnaker.pyNN.models.abstract_models.abstract_read_parameters_before_set.AbstractRe:
Bases: object

A vertex whose parameters must be read before any can be set

read_parameters_from_machine (transceiver, placement, vertex_slice)
Read the parameters from the machine before any are changed

Parameters
e transceiver — the SpinnMan interface
* placement - the placement of a vertex

e vertex_slice — the slice of atoms for this vertex
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spynnaker.pyNN.models.abstract_models.abstract_settable module

class spynnaker.pyNN.models.abstract_models.abstract_settable.AbstractSettable
Bases: object

Indicates that some properties of this object can be accessed from the PyNN population set and get methods

get_value (key)
Get a property

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change

* value - the new value of the parameter to assign

spynnaker.pyNN.models.abstract_models.abstract_weight_updatable module

class spynnaker.pyNN.models.abstract_models.abstract_weight_updatable.AbstractWeightUpdatal
Bases: object

An object the weight of which can be updated

update_weight (graph_mapper)
Update the weight

Module contents

class spynnaker.pyNN.models.abstract_models.AbstractAcceptsIncomingSynapses
Bases: object

Indicates an object that can be a post-vertex in a PyNN projection.

add_pre_run_connection_holder (connection_holder, projection_edge, synapse_information)
Add a connection holder to the vertex to be filled in when the connections are actually generated.

clear connection_cache ()
Clear the connection data stored in the vertex so far.

get_connections_from_machine (transceiver, placement, edge, graph_mapper, rout-
ing_infos, synapse_information, machine_time_step,
using_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration=True,

fixed_routes=None)
Get the connections from the machine post-run.

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by this vertex.

get_synapse_id_by_ target
Get the ID of a synapse given the name.

Parameters target (str)— The name of the synapse

Return type int
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set_synapse_dynamics (synapse_dynamics)
Set the synapse dynamics of this vertex.

class spynnaker.pyNN.models.abstract_models.AbstractContainsUnits
Bases: object

get_units (variable)
Get units for a given variable

Parameters variable — the variable to find units from
Returns the units as a string.

class spynnaker.pyNN.models.abstract_models.AbstractFilterableEdge
Bases: object

An edge that can be filtered

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool

class spynnaker.pyNN.models.abstract_models.AbstractPopulationInitializable
Bases: object

Indicates that this object has properties that can be initialised by a PyNN Population

get_initial_wvalue (variable, selector=None)
Gets the value for any variable whose in initialize_parameters.keys

Should return the current value not the default one.
Must support the variable as listed in initialize_parameters.keys, ideally also with _inif removed or added.
Parameters
e variable (str) - variable name with our without _init

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

get_initial_wvalues (selector=None)
A dict containing the initial values of the state variables.

Parameters selector — adescription of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

initial wvalues
A dict containing the initial values of the state variables.

initialize (variable, value)
Set the initial value of one of the state variables of the neurons in this population.

initialize_parameters
List the parameters that are initializable.

If “foo” is initializable there should be a setter initialize_foo and a getter property foo_init

Returns list of property names
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set_initial walue (variable, value, selector=None)
Sets the value for any variable whose in initialize_parameters.keys

Must support the variable as listed in initialize_parameters.keys, ideally also with _init removed or added
Parameters
e variable (str)— variable name with our without _init
* value — New value for the variable

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

class spynnaker.pyNN.models.abstract_models.AbstractPopulationSettable
Bases: spynnaker.pyNN.models.abstract_models.abstract_settable.
AbstractSettable

Indicates that some properties of this object can be accessed from the PyNN population set and get methods.

get_value_by_ selector (selector, key)
Gets the value for a particular key but only for the selected subset.

Parameters
* selector — See RangedList.get_value_by_selector as this is just a pass through method
* key — the name of the parameter to change
* value - the new value of the parameter to assign

n_atoms
” See ApplicationVertex.n_atoms

set_value_by_selector (selector, key, value)
Sets the value for a particular key but only for the selected subset.

Parameters
* selector — See RangedList.set_value_by_selector as this is just a pass through method
* key — the name of the parameter to change
* value - the new value of the parameter to assign

class spynnaker.pyNN.models.abstract_models.AbstractReadParametersBeforeSet
Bases: object

A vertex whose parameters must be read before any can be set

read_parameters_from_machine (transceiver, placement, vertex_slice)
Read the parameters from the machine before any are changed

Parameters
* transceiver - the SpinnMan interface
* placement - the placement of a vertex
e vertex_slice — the slice of atoms for this vertex

class spynnaker.pyNN.models.abstract_models.AbstractSettable
Bases: object

Indicates that some properties of this object can be accessed from the PyNN population set and get methods
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get_value (key)
Get a property

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change

* value - the new value of the parameter to assign

class spynnaker.pyNN.models.abstract_models.AbstractWeightUpdatable

Bases: object
An object the weight of which can be updated

update_weight (graph_mapper)
Update the weight

spynnaker.pyNN.models.common package
Submodules

spynnaker.pyNN.models.common.abstract_neuron_recordable module

class spynnaker.pyNN.models.common.abstract_neuron_recordable.AbstractNeuronRecordable

Bases: object

Indicates that a variable (e.g., membrane voltage) can be recorded from this object

clear_recording (variable, buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_ manager - the buffer manager object
* placements — the placements object
* graph_mapper — the graph mapper object
Return type None

get_data (variable, n_machine_time_steps, placements, graph_mapper,
chine_time_step)
Get the recorded data

Parameters
* variable -
* n_machine_time_steps -
* placements —
* graph_mapper —
* buffer manager -
* machine_time_step -

Returns

buffer_manager,

ma-
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get_neuron_sampling_interval (variable)
Returns the current sampling interval for this variable

Parameters variable — PyNN name of the variable
Returns Sampling interval in micro seconds

get_recordable_variables ()
Returns a list of the variables this models is expected to collect

is_recording (variable)
Determines if variable is being recorded

Returns True if variable are being recorded, False otherwise
Return type bool

set_recording (variable, new_state=True, sampling_interval=None, indexes=None)
Sets variable to being recorded

spynnaker.pyNN.models.common.abstract_spike_recordable module

class spynnaker.pyNN.models.common.abstract_spike_recordable.AbstractSpikeRecordable
Bases: object

Indicates that spikes can be recorded from this object

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
e graph_mapper — the graph mapper object
Return type None

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements — the placements object
* graph_mapper — the graph mapper object
* buffer manager - the buffer manager object
* machine_time_step — the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise

Return type bool
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set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) - Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

spynnaker.pyNN.models.common.eieio_spike_recorder module

class spynnaker.pyNN.models.common.eieio_spike_recorder.EIEIOSpikeRecorder
Bases: object

Records spikes using EIEIO format
get_dtcm _usage_in_bytes ()
get_n_cpu_cycles (n_neurons)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex,
base_key_function, machine_time_step)

record

set_recording (new_state, sampling_interval=None)

spynnaker.pyNN.models.common.multi_spike_recorder module

class spynnaker.pyNN.models.common.multi_spike_recorder.MultiSpikeRecorder
Bases: object

get_dtcm_usage_in_bytes ()
get_n_cpu_cycles (n_neurons)
get_sdram_usage_in_bytes (n_neurons, spikes_per_timestep)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex, ma-
chine_time_step)

record

spynnaker.pyNN.models.common.neuron_recorder module

class spynnaker.pyNN.models.common.neuron_recorder .NeuronRecorder (allowed_variables,

n_neurons)
Bases: object

MAX RATE = 4294967295
N_BYTES_FOR_TIMESTAMP = 4
N_BYTES PER INDEX = 1
N_BYTES_PER POINTER = 4

N_BYTES_PER RATE = 4
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N_BYTES_PER_SIZE = 4
N_BYTES_PER VALUE = 4
N_BYTES_PER WORD = 4
N_CPU_CYCLES_PER_NEURON = 8
SARK_BLOCK_SIZE = 8
check_indexes (indexes)

get_buffered_sdram (variable, vertex_slice, n_machine_time_steps)
Returns the SDRAM used for this may timesteps

If required the total is rounded up so the space will always fit
Parameters
e variable - The
* vertex slice-—
Returns

get_buffered_sdram_per_ record (variable, vertex_slice)
Return the SDRAM used per record

Parameters

e variable —

s vertex_ slice-—
Returns

get_buffered_sdram_per_ timestep (variable, vertex_slice)
Return the SDRAM used per timestep.

In the case where sampling is used it returns the average for recording and none recording based on the
recording rate

Parameters
* variable -
* vertex_slice -
Returns
get_data (vertex_slice)
get_dtcm_usage_in_bytes (vertex_slice)
get_global_parameters (vertex_slice)
get_index_parameters (vertex_slice)

get_matrix_data (label, buffer_manager, region, placements, graph_mapper, application_vertex,
variable, n_machine_time_steps)
Read a uint32 mapped to time and neuron IDs from the SpiNNaker machine.

Parameters
* label - vertex label
* buffer manager - the manager for buffered data

* region — the DSG region ID used for this data
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* placements — the placements object
* graph_mapper - the mapping between application and machine vertices
* application_vertex -
* variable (str) - PyNN name for the variable (V, gsy_inh etc.)
* n_machine_time_steps -
Returns
get_n_cpu_cycles (n_neurons)

get_neuron_sampling_interval (variable)
Return the current sampling interval for this variable

Parameters variable — PyNN name of the variable
Returns Sampling interval in micro seconds
get_recordable_variables ()

get_sampling overflow_sdram (vertex_slice)
Get the extra SDRAM that should be reserved if using per_timestep

This is the extra that must be reserved if per_timestep is an average rather than fixed for every timestep.

When sampling the average * time_steps may not be quite enough. This returns the extra space in the
worst case where time_steps is a multiple of sampling rate + 1, and recording is done in the first and last
time_step

Parameters vertex_ slice -
Returns Highest possible overflow needed
get_sdram_usage_in_bytes (vertex_slice)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex, ma-
chine_time_step)

get_variable_sdram_usage (vertex_slice)
is_recording (variable)
recorded_region_ids
recording variables

set_recording (variable, new_state, sampling_interval=None, indexes=None)

spynnaker.pyNN.models.common.recording_utils module

spynnaker.pyNN.models.common.recording_utils.get_buffer_sizes (buffer_max,

space_needed,
en-

able_buffered_recording)

spynnaker.pyNN.models.common.recording_utils.get_data (transceiver, placement, re-

spynnaker.pyNN.models.common

gion, region_size)
Get the recorded data from a region

Get the size of a recording region in bytes
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spynnaker.pyNN.models.common.recording_utils.make_missing_string (missing)

spynnaker.pyNN.models.common.recording_utils.needs_buffering (buffer_max,
space_needed, en-
able_buffered_recording)

spynnaker.pyNN.models.common.recording_utils.pull_off_ cached_lists (no_loads,

cache_file)
Extracts numpy based data from a file

Parameters
* no_loads - the number of numpy elements in the file
¢ cache_file — the file to extract from

Returns The extracted data

spynnaker.pyNN.models.common.simple_population_settable module

class spynnaker.pyNN.models.common.simple_population_settable.SimplePopulationSettable
Bases: spynnaker.pyNN.models.abstract_models.abstract_population settable.
AbstractPopulationSettable

An object all of whose properties can be accessed from a PyNN Population i.e. no properties are hidden

get_value (key)
Get a property

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change

* value - the new value of the parameter to assign

Module contents

class spynnaker.pyNN.models.common.AbstractNeuronRecordable
Bases: object

Indicates that a variable (e.g., membrane voltage) can be recorded from this object

clear_recording (variable, buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
* graph_mapper — the graph mapper object
Return type None

get_data (variable, n_machine_time_steps, placements, graph_mapper, buffer_manager, ma-
chine_time_step)
Get the recorded data

Parameters
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* variable —

* n_machine_time_steps -

* placements —

* graph_mapper —

* buffer_manager —

* machine_time_ step -
Returns

get_neuron_sampling_interval (variable)
Returns the current sampling interval for this variable

Parameters variable — PyNN name of the variable
Returns Sampling interval in micro seconds

get_recordable_variables ()
Returns a list of the variables this models is expected to collect

is_recording (variable)
Determines if variable is being recorded

Returns True if variable are being recorded, False otherwise
Return type bool

set_recording (variable, new_state=True, sampling_interval=None, indexes=None)
Sets variable to being recorded

class spynnaker.pyNN.models.common.AbstractSpikeRecordable
Bases: object

Indicates that spikes can be recorded from this object

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer manager - the buffer manager object
* placements - the placements object
* graph_mapper — the graph mapper object
Return type None

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements - the placements object
* graph_mapper - the graph mapper object
* buffer_manager — the buffer manager object
* machine_time_step — the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling_interval ()
Return the current sampling interval for spikes
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Returns Sampling interval in micro seconds

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise
Return type bool

set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) — Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

class spynnaker.pyNN.models.common.EIEIOSpikeRecorder

Bases: object

Records spikes using EIEIO format
get_dtcm usage_in_bytes ()
get_n_cpu_cycles (n_neurons)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex,
base_key_function, machine_time_step)

record

set_recording (new_state, sampling_interval=None)

class spynnaker.pyNN.models.common.NeuronRecorder (allowed_variables, n_neurons)

Bases: object

MAX RATE = 4294967295
N_BYTES_FOR_TIMESTAMP = 4
N_BYTES_PER_INDEX = 1
N_BYTES_PER_POINTER = 4

N_BYTES_PER RATE = 4

N_BYTES_PER_SIZE

4
N_BYTES_PER VALUE = 4
N_BYTES_PER_WORD = 4
N_CPU_CYCLES_PER_NEURON = 8
SARK_BLOCK_SIZE = 8
check_indexes (indexes)

get_buffered_sdram (variable, vertex_slice, n_machine_time_steps)
Returns the SDRAM used for this may timesteps

If required the total is rounded up so the space will always fit

Parameters
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variable — The

vertex_slice -

Returns

get_buffered_sdram_per_ record (variable, vertex_slice)
Return the SDRAM used per record

Parameters

variable —

vertex_slice -

Returns

get_buffered_sdram_per_ timestep (variable, vertex_slice)
Return the SDRAM used per timestep.

In the case where sampling is used it returns the average for recording and none recording based on the

recording rate

Parameters

variable —

vertex_slice -

Returns

get_data (vertex_slice)

get_dtcm_usage_in_bytes (vertex_slice)

get_global_parameters (vertex_slice)

get_index_ parameters (vertex_slice)

get_matrix_data (label, buffer_manager, region, placements, graph_mapper, application_vertex,

variable, n_machine_time_steps)

Read a uint32 mapped to time and neuron IDs from the SpiNNaker machine.

Parameters

label - vertex label

buffer_manager — the manager for buffered data

region — the DSG region ID used for this data

placements — the placements object

graph_mapper — the mapping between application and machine vertices
application_vertex -

variable (str)— PyNN name for the variable (V, gsy_inh etc.)

n_machine_time_steps -

Returns

get_n_cpu_cycles (n_neurons)

get_neuron_sampling_interval (variable)
Return the current sampling interval for this variable

Parameters variable — PyNN name of the variable
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Returns Sampling interval in micro seconds
get_recordable_variables ()

get_sampling overflow_sdram (vertex_slice)
Get the extra SDRAM that should be reserved if using per_timestep

This is the extra that must be reserved if per_timestep is an average rather than fixed for every timestep.

When sampling the average * time_steps may not be quite enough. This returns the extra space in the
worst case where time_steps is a multiple of sampling rate + 1, and recording is done in the first and last
time_step

Parameters vertex slice —
Returns Highest possible overflow needed
get_sdram_usage_in_bytes (vertex_slice)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex, ma-
chine_time_step)

get_variable_sdram_usage (vertex_slice)

is_recording (variable)

recorded_region_ids

recording_variables

set_recording (variable, new_state, sampling_interval=None, indexes=None)

class spynnaker.pyNN.models.common.MultiSpikeRecorder
Bases: object

get_dtcm_usage_in_bytes ()
get_n_cpu_cycles (n_neurons)
get_sdram_usage_in_bytes (n_neurons, spikes_per_timestep)

get_spikes (label, buffer_manager, region, placements, graph_mapper, application_vertex, ma-
chine_time_step)

record

class spynnaker.pyNN.models.common.SimplePopulationSettable
Bases: spynnaker.pyNN.models.abstract_models.abstract_population settable.
AbstractPopulationSettable

An object all of whose properties can be accessed from a PyNN Population i.e. no properties are hidden

get_value (key)
Get a property

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign

spynnaker.pyNN.models.common.get_buffer_sizes (buffer_max, space_needed, en-
able_buffered_recording)
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spynnaker.pyNN.models.common.get_data (transceiver, placement, region, region_size)
Get the recorded data from a region

spynnaker.pyNN.models.common.needs_buffering (buffer_max, space_needed, en-
able_buffered_recording)

spynnaker.pyNN.models.common.get_recording_region_size_in_bytes (n_machine_time_steps,
bytes_per_timestep)
Get the size of a recording region in bytes

spynnaker.pyNN.models.common.pull_ off cached lists (no_loads, cache_file)
Extracts numpy based data from a file

Parameters
* no_loads - the number of numpy elements in the file
* cache_file - the file to extract from

Returns The extracted data

spynnaker.pyNN.models.neural_projections package

Subpackages

spynnaker.pyNN.models.neural_projections.connectors package

Submodules
spynnaker.pyNN.models.neural_projections.connectors.abstract_connector module

class spynnaker.pyNN.models.neural_projections.connectors.abstract_connector.AbstractConne

Bases: object
Abstract class that all PyNN Connectors extend.
NUMPY_SYNAPSES_DTYPE = [('source', 'uint32'), ('target', 'uintlé6'), ('weight', 'floaté

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_delay variance (delays)
Get the variance of the delays.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

50 Chapter 1. spynnaker package



sPyNNaker Documentation

get_provenance_data ()

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

get_weight_mean (weights)
Get the mean of the weights.

get_weight_variance (weights)
Get the variance of the weights.

post_population

pre_population

safe

set_projection_information (pre_population, post_population, rng, machine_time_step)

set_space (space)
Set the space object (allowed after instantiation).

Parameters space —
Returns
space

verbose

spynnaker.pyNN.models.neural_projections.connectors.abstract_generate_connector_on_machine
module

class spynnaker.pyNN.models.neural_projections.connectors.abstract_generate_connector_on_m:

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Indicates that the connectivity can be generated on the machine

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

gen_delay_ params (delays, pre_vertex_slice, post_vertex_slice)
Get the parameters of the delay generator on the machine

Return type numpy array of uint32

gen_delay params_size_in_bytes (delays)
The size of the delay parameters in bytes
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Return type int

gen_delays_id (delays)
Get the id of the delay generator on the machine

Return type int

gen_weight_params_size_in_bytes (weights)
The size of the weight parameters in bytes

Return type int

gen_weights_id (weights)
Get the id of the weight generator on the machine

Return type int

gen_weights_params (weights, pre_vertex_slice, post_vertex_slice)
Get the parameters of the weight generator on the machine

Return type numpy array of uint32

generate_on_machine (weights, delays)
Determine if this instance can generate on the machine.

Default implementation returns True if the weights and delays can be generated on the machine
Return type bool

class spynnaker.pyNN.models.neural_projections.connectors.abstract_generate_connector_on_m:
Bases: enum.Enum

An enumeration.

ALL_TO_ALL_ CONNECTOR = 1

FIXED_ NUMBER_POST_CONNECTOR = 5
FIXED_NUMBER_PRE_CONNECTOR = 4
FIXED_PROBABILITY_ CONNECTOR = 2
FIXED_ TOTAL_NUMBER_CONNECTOR = 3
KERNEL_ CONNECTOR = 6

ONE_TO_ONE_CONNECTOR = 0

spynnaker.pyNN.models.neural_projections.connectors.all_to_all_connector module

class spynnaker.pyNN.models.neural_projections.connectors.all_to_all_connector.AllToAllConi

Bases: spynnaker.pyNN.models.neural_ projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Connects all cells in the presynaptic population to all cells in the postsynaptic population.

Parameters allow_self_ connections (bool) —if the connector is used to connect a Popu-
lation to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

allow_self connections
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create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

spynnaker.pyNN.models.neural_projections.connectors.array _connector module

class spynnaker.pyNN.models.neural_projections.connectors.array_connector.ArrayConnector (ar
s
cc
bc
Ve
bc

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Make connections using an array of integers based on the IDs of the neurons in the pre- and post-populations.

Parameters array — An explicit boolean matrix that specifies the connections between the pre-
and post-populations (see PyNN documentation)

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
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in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

spynnaker.pyNN.models.neural_projections.connectors.csa_connector module

class spynnaker.pyNN.models.neural_projections.connectors.csa_connector.CSAConnector (cset,

safe=Tr
call-
back=N
ver-

bose=F
Bases: spynnaker.pyNN.models.neural projections.connectors.

abstract__connector.AbstractConnector

Make connections using a Connection Set Algebra (Djurfeldt 2012) description between the neurons in the pre-
and post-populations. If you get TypeError in Python 3 see: https://github.com/INCF/csa/issues/10

Parameters cset ('? ') — A description of the connection set between populations

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,

min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons

in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

show_connection_set ()
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spynnaker.pyNN.models.neural_projections.connectors.distance_dependent_probability_connector
module

class spynnaker.pyNN.models.neural_projections.connectors.distance_dependent_probability_ c«

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Make connections using a distribution which varies with distance.

Parameters

* d_expression (bool) - the right-hand side of a valid python expression for probability,
involving ‘d’, e.g. “exp(-abs(d))”, or “d<3”, that can be parsed by eval(), that computes the
distance dependent distribution.

* allow_self connections —if the connector is used to connect a Population to itself,
this flag determines whether a neuron is allowed to connect to itself, or only to other neurons
in the Population.

* space (pyNN. Space)— a Space object, needed if you wish to specify distance-dependent
weights or delays.

* n_connections (int or None)— The number of efferent synaptic connections per
neuron.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

d_expression

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)
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spynnaker.pyNN.models.neural_projections.connectors.fixed_number_post_connector module

class spynnaker.pyNN.models.neural_projections.connectors.fixed_number_ post_connector.Fixec

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Connects a fixed number of post-synaptic neurons selected at random, to all pre-synaptic neurons.
Parameters
* n (int)—number of random post-synaptic neurons connected to pre-neurons.

* allow_self connections (bool) - if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* with_replacement (bool) — this flag determines how the random selection of post-
synaptic neurons is performed; if true, then every post-synaptic neuron can be chosen on
each occasion, and so multiple connections between neuron pairs are possible; if false, then
once a post-synaptic neuron has been connected to a pre-neuron, it can’t be connected again.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.
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get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

spynnaker.pyNN.models.neural_projections.connectors.fixed_number_pre_connector module

class spynnaker.pyNN.models.neural_projections.connectors.fixed number_ pre_connector.Fixedl

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Connects a fixed number of pre-synaptic neurons selected at random, to all post-synaptic neurons.
Parameters
* n (int) - number of random pre-synaptic neurons connected to output

* allow_self connections (bool)—if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* with_replacement (bool) — this flag determines how the random selection of pre-
synaptic neurons is performed; if true, then every pre-synaptic neuron can be chosen on
each occasion, and so multiple connections between neuron pairs are possible; if false, then
once a pre-synaptic neuron has been connected to a post-neuron, it can’t be connected again.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
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in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

spynnaker.pyNN.models.neural_projections.connectors.fixed_probability_connector module

class spynnaker.pyNN.models.neural_projections.connectors.fixed probability_connector.Fixed

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

For each pair of pre-post cells, the connection probability is constant.
Parameters

* p_connect (float)—afloat between zero and one. Each potential connection is created
with this probability.

* allow_self_ connections (bool)—if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* space (pyNN. Space) —a Space object, needed if you wish to specify distance-dependent
weights or delays - not implemented

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

58 Chapter 1. spynnaker package



sPyNNaker Documentation

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

spynnaker.pyNN.models.neural_projections.connectors.from_list_connector module

class spynnaker.pyNN.models.neural_projections.connectors.from_list_connector.FromListConne

Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_connector.AbstractConnector

Make connections according to a list.

Param conn_list: a list of tuples, one tuple for each connection. Each tuple should contain at least:

(pre_idx, post_idx)

where pre_idx is the index (i.e. order in the Population, not the ID) of the presynaptic neuron,
and post_idx is the index of the postsynaptic neuron.

Additional items per synapse are acceptable but all synapses should have the same number of

items.
column_names

conn_list

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_delay variance (delays)
Get the variance of the delays.

get_extra parameter_names ()
Getter for the names of the extra parameters

get_extra_parameters ()
Getter for the extra parameters.

Returns The extra parameters

get_n_connections (pre_slices, post_slices, pre_hi, post_hi)
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get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

get_weight_mean (weights)
Get the mean of the weights.

get_weight_variance (weights)
Get the variance of the weights.

spynnaker.pyNN.models.neural_projections.connectors.index_based_probability_connector mod-
ule

class spynnaker.pyNN.models.neural_projections.connectors.index_based_probability_connecto:

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Make connections using a probability distribution which varies dependent upon the indices of the pre- and
post-populations.

Parameters

* index_expression (string) — the right-hand side of a valid python expression for
probability, involving the indices of the pre and post populations, that can be parsed by
eval(), that computes a probability dist.

* allow_self_ connections (bool)—if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
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in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

index_expression

spynnaker.pyNN.models.neural_projections.connectors.kernel_connector module

class spynnaker.pyNN.models.neural_projections.connectors.kernel_connector.ConvolutionKerne
Bases: numpy.ndarray

class spynnaker.pyNN.models.neural_projections.connectors.kernel_connector.KernelConnector

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Where the pre- and post-synaptic populations are considered as a 2D array. Connect every post(row, col) neuron
to many pre(row, col, kernel) through a (kernel) set of weights and/or delays.

TODO: should these include allow_self_connections and with_replacement?
Parameters

* shape_pre — 2D shape of the pre population (rows/height, cols/width, usually the input
image shape)

* shape_post — 2D shape of the post population (rows/height, cols/width)
* shape_kernel — 2D shape of the kernel (rows/height, cols/width)

* (optional) (pre/post_start_coords)— 2D matrix of size shape_kernel describ-
ing the weights

* (optional) — 2D matrix of size shape_kernel describing the delays

* (optional) — 2D shape of common coordinate system (for both pre and post, usually the
input image sizes)

* (optional) — Sampling steps/jumps for pre/post pop <=> (startX, endX, _stepX_) None
or 2-item array
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* (optional) — Starting row/col for pre/post sampling <=> (_startX_, endX, stepX) None
or 2-item array

compute_statistics (weights, delays, pre_vertex_slice, post_vertex_slice)

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

gen_delay_ params (delays, pre_vertex_slice, post_vertex_slice)
Get the parameters of the delay generator on the machine

Return type numpy array of uint32

gen_delay params_size_in_bytes (delays)
The size of the delay parameters in bytes

Return type int

gen_delays_id (delays)
Get the id of the delay generator on the machine

Return type int

gen_weight_params_size_in_bytes (weights)
The size of the weight parameters in bytes

Return type int

gen_weights_id (weights)
Get the id of the weight generator on the machine

Return type int

gen_weights_params (weights, pre_vertex_slice, post_vertex_slice)
Get the parameters of the weight generator on the machine

Return type numpy array of uint32

generate_on_machine
Determine if this instance can generate on the machine.

Default implementation returns True if the weights and delays can be generated on the machine
Return type bool

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_kernel_vals (vals)
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get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,

min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons

in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

map_to_pre_coords (post_r, post_c)
post_as_pre (post_vertex_slice)
pre_as_post (coords)
to_post_coords (post_vertex_slice)

spynnaker.pyNN.models.neural_projections.connectors.kernel_connector.shape2word (sw,
sh)

spynnaker.pyNN.models.neural_projections.connectors.multapse_connector module

class spynnaker.pyNN.models.neural_projections.connectors.multapse_connector.MultapseConne

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector._on_machine.AbstractGenerateConnectorOnMachine

Create a multapse connector. The size of the source and destination populations are obtained when the projection
is connected. The number of synapses is specified. when instantiated, the required number of synapses is created
by selecting at random from the source and target populations with replacement. Uniform selection probability
is assumed.

Parameters
* num_synapses (int) — This is the total number of synapses in the connection.
e allow_self connections (bool)— Allow a neuron to connect to itself or not.
* with_replacement (bool)— When selecting, allow a neuron to be re-selected or not.

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.
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Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_rng_next (num_synapses, prob_connect)
Get the required RNGs

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

spynnaker.pyNN.models.neural_projections.connectors.one_to_one_connector module

class spynnaker.pyNN.models.neural_projections.connectors.one_to_one_connector.OneToOneConi

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Where the pre- and postsynaptic populations have the same size, connect cell i in the presynaptic
pynn_population.py to cell i in the postsynaptic pynn_population.py for all i.
create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.
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get_weight_maximum (weights)
Get the maximum of the weights for this connection.

spynnaker.pyNN.models.neural_projections.connectors.small_world_connector module

class spynnaker.pyNN.models.neural_projections.connectors.small_world_connector.SmallWorld(

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)

Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

Module contents

class spynnaker.pyNN.models.neural_projections.connectors.AbstractConnector (safe=True,

ver-
bose=False,
rng=None)

Bases: object
Abstract class that all PyNN Connectors extend.
NUMPY_SYNAPSES_DTYPE = [('source', 'uint32'), ('target', 'uintl6'), ('weight', 'floaté

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.
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get_delay_ variance (delays)
Get the variance of the delays.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_provenance_data ()

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

get_weight_mean (weights)
Get the mean of the weights.

get_weight_variance (weights)
Get the variance of the weights.

post_population

pre_population

safe

set_projection_information (pre_population, post_population, rng, machine_time_step)

set_space (space)
Set the space object (allowed after instantiation).

Parameters space -
Returns

space

verbose

class spynnaker.pyNN.models.neural_projections.connectors.AbstractGenerateConnectorOnMachii

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Indicates that the connectivity can be generated on the machine

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int
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gen_delay_ params (delays, pre_vertex_slice, post_vertex_slice)
Get the parameters of the delay generator on the machine

Return type numpy array of uint32

gen_delay params_size_in_bytes (delays)
The size of the delay parameters in bytes

Return type int

gen_delays_id (delays)
Get the id of the delay generator on the machine

Return type int

gen_weight_params_size_in_bytes (weights)
The size of the weight parameters in bytes

Return type int

gen_weights_id (weights)
Get the id of the weight generator on the machine

Return type int

gen_weights_params (weights, pre_vertex_slice, post_vertex_slice)
Get the parameters of the weight generator on the machine

Return type numpy array of uint32

generate_on_machine (weights, delays)
Determine if this instance can generate on the machine.

Default implementation returns True if the weights and delays can be generated on the machine
Return type bool

class spynnaker.pyNN.models.neural_projections.connectors.AllToAllConnector (allow_self connectio
safe=True,
ver-

bose=None)
Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_generate_connector._on_machine.AbstractGenerateConnectorOnMachine
Connects all cells in the presynaptic population to all cells in the postsynaptic population.

Parameters allow_self connections (bool) — if the connector is used to connect a Popu-
lation to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32
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gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_ maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

class spynnaker.pyNN.models.neural_projections.connectors.ArrayConnector (array,
safe=True,

call-
back=None,
ver-
bose=False)
Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_connector.AbstractConnector
Make connections using an array of integers based on the IDs of the neurons in the pre- and post-populations.

Parameters array — An explicit boolean matrix that specifies the connections between the pre-
and post-populations (see PyNN documentation)

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay_ maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

class spynnaker.pyNN.models.neural_projections.connectors.CSAConnector (cset,
safe=True,
call-
back=None,
ver-
bose=Fualse)
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Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Make connections using a Connection Set Algebra (Djurfeldt 2012) description between the neurons in the pre-
and post-populations. If you get TypeError in Python 3 see: https://github.com/INCF/csa/issues/10

Parameters cset ('?')— A description of the connection set between populations

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

show_connection_set ()

class spynnaker.pyNN.models.neural_projections.connectors.DistanceDependentProbabilityConne

Bases: spynnaker.pyNN.models.neural projections.connectors.
abstract__connector.AbstractConnector

Make connections using a distribution which varies with distance.

Parameters

* d_expression (bool) - the right-hand side of a valid python expression for probability,
involving ‘d’, e.g. “exp(-abs(d))”, or “d<3”, that can be parsed by eval(), that computes the
distance dependent distribution.

* allow_self connections —if the connector is used to connect a Population to itself,
this flag determines whether a neuron is allowed to connect to itself, or only to other neurons
in the Population.

* space (pyNN. Space) — a Space object, needed if you wish to specify distance-dependent
weights or delays.

* n_connections (int or None)— The number of efferent synaptic connections per
neuron.

allow_self connections
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create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

d_expression

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.
set_projection_information (pre_population, post_population, rng, machine_time_step)
class spynnaker.pyNN.models.neural_projections.connectors.FixedNumberPostConnector (n,

al-
low_self c
with_repla
safe=True,
ver-
bose=Fals
rng=None

Bases: spynnaker.pyNN.models.neural_ projections.connectors.

abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Connects a fixed number of post-synaptic neurons selected at random, to all pre-synaptic neurons.

Parameters
* n (int)—number of random post-synaptic neurons connected to pre-neurons.

* allow_self connections (bool) - if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* with_replacement (bool) — this flag determines how the random selection of post-
synaptic neurons is performed; if true, then every post-synaptic neuron can be chosen on
each occasion, and so multiple connections between neuron pairs are possible; if false, then
once a post-synaptic neuron has been connected to a pre-neuron, it can’t be connected again.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int
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gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay_ maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

class spynnaker.pyNN.models.neural_projections.connectors.FixedNumberPreConnector (n,
al-
low_self _cor
with_replace
safe=True,
ver-
bose=Fulse,
rng=None)
Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector._on_machine.AbstractGenerateConnectorOnMachine

Connects a fixed number of pre-synaptic neurons selected at random, to all post-synaptic neurons.

Parameters
* n (int)— number of random pre-synaptic neurons connected to output

* allow_self_ connections (bool)—if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* with_replacement (bool) — this flag determines how the random selection of pre-
synaptic neurons is performed; if true, then every pre-synaptic neuron can be chosen on
each occasion, and so multiple connections between neuron pairs are possible; if false, then
once a pre-synaptic neuron has been connected to a post-neuron, it can’t be connected again.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine
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Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.
Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

class spynnaker.pyNN.models.neural_projections.connectors.FixedProbabilityConnector (p_connec

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

For each pair of pre-post cells, the connection probability is constant.

Parameters
* p_connect (float)— a float between zero and one. Each potential connection is created
with this probability.

* allow_self connections (bool) - if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

* space (pyNN. Space)— a Space object, needed if you wish to specify distance-dependent
weights or delays - not implemented

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int
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gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay_ maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

class spynnaker.pyNN.models.neural_projections.connectors.FromListConnector (conn_list,

safe=True,
ver-
bose=False,
col-
umn_names=None)
Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector
Make connections according to a list.
Param conn_list: a list of tuples, one tuple for each connection. Each tuple should contain at least:
(pre_idx, post_idx)
where pre_idx is the index (i.e. order in the Population, not the ID) of the presynaptic neuron,
and post_idx is the index of the postsynaptic neuron.
Additional items per synapse are acceptable but all synapses should have the same number of
items.
column_names
conn_list
create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.
get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.
get_delay variance (delays)
Get the variance of the delays.
get_extra parameter_names ()
Getter for the names of the extra parameters
73
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get_extra_parameters ()
Getter for the extra parameters.

Returns The extra parameters
get_n_connections (pre_slices, post_slices, pre_hi, post_hi)

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

get_weight_mean (weights)
Get the mean of the weights.

get_weight_variance (weights)
Get the variance of the weights.

class spynnaker.pyNN.models.neural_ projections.connectors.IndexBasedProbabilityConnector (in

Bases: spynnaker.pyNN.models.neural_projections.connectors.
abstract_connector.AbstractConnector

Make connections using a probability distribution which varies dependent upon the indices of the pre- and
post-populations.

Parameters

* index_expression (string) — the right-hand side of a valid python expression for
probability, involving the indices of the pre and post populations, that can be parsed by
eval(), that computes a probability dist.

* allow_self connections (bool) - if the connector is used to connect a Population
to itself, this flag determines whether a neuron is allowed to connect to itself, or only to
other neurons in the Population.

allow_self connections

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
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in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex_maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

index_expression

class spynnaker.pyNN.models.neural_projections.connectors.MultapseConnector (num_synapses,
al-
low_self_connections
with_replacement=Ti
safe=True,
ver-
bose=False,

rng=None)
Bases: spynnaker.pyNN.models.neural projections.connectors.

abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Create a multapse connector. The size of the source and destination populations are obtained when the projection
is connected. The number of synapses is specified. when instantiated, the required number of synapses is created
by selecting at random from the source and target populations with replacement. Uniform selection probability
is assumed.

Parameters
* num_synapses (int) — This is the total number of synapses in the connection.
e allow_self connections (bool)— Allow a neuron to connect to itself or not.
* with_replacement (bool)— When selecting, allow a neuron to be re-selected or not.

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from pre vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).
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get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_rng_ next (num_synapses, prob_connect)
Get the required RNGs

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

class spynnaker.pyNN.models.neural_projections.connectors.OneToOneConnector (random_number_cla:

safe=True,

ver-

bose=False)
Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_generate_connector_on_machine.AbstractGenerateConnectorOnMachine

Where the pre- and postsynaptic populations have the same size, connect cell i in the presynaptic
pynn_population.py to cell i in the postsynaptic pynn_population.py for all i.

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if

both specified (otherwise all connections).

get_n_connections_to_post_vertex_ maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in

the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

class spynnaker.pyNN.models.neural_projections.connectors.SmallWorldConnector (degree,

rewiring,

al-

low_self_connecti

safe=True,

ver-

bose=False,

n_connections=Nc
Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_connector.AbstractConnector

create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,
post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.
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get_n_connections_from_ pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

set_projection_information (pre_population, post_population, rng, machine_time_step)

class spynnaker.pyNN.models.neural_projections.connectors.KernelConnector (shape_pre,
shape_post,
shape_kernel,
weight_kernel,
de-
lay_kernel,
shape_common,
pre_sample_steps,
pre_start_coords,
post_sample_steps,
post_start_coords,
safe,
space,
ver-

bose)
Bases: spynnaker.pyNN.models.neural_projections.connectors.

abstract_generate_connector._on_machine.AbstractGenerateConnectorOnMachine

Where the pre- and post-synaptic populations are considered as a 2D array. Connect every post(row, col) neuron
to many pre(row, col, kernel) through a (kernel) set of weights and/or delays.

TODO: should these include allow_self_connections and with_replacement?
Parameters

* shape_pre — 2D shape of the pre population (rows/height, cols/width, usually the input
image shape)

* shape_post — 2D shape of the post population (rows/height, cols/width)
* shape_kernel - 2D shape of the kernel (rows/height, cols/width)

* (optional) (pre/post_start_coords) - 2D matrix of size shape_kernel describ-
ing the weights

* (optional) — 2D matrix of size shape_kernel describing the delays

* (optional) - 2D shape of common coordinate system (for both pre and post, usually the
input image sizes)

* (optional) - Sampling steps/jumps for pre/post pop <=> (startX, endX, _stepX_) None
or 2-item array

* (optional) - Starting row/col for pre/post sampling <=> (_startX_, endX, stepX) None
or 2-item array

compute_statistics (weights, delays, pre_vertex_slice, post_vertex_slice)
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create_synaptic_block (weights, delays, pre_slices, pre_slice_index, post_slices,

post_slice_index, pre_vertex_slice, post_vertex_slice, synapse_type)
Create a synaptic block from the data.

gen_connector_id
Get the id of the connection generator on the machine

Return type int

gen_connector_params (pre_slices, pre_slice_index, post_slices, post_slice_index,

pre_vertex_slice, post_vertex_slice, synapse_type)
Get the parameters of the on machine generation.

Return type numpy array of uint32

gen_connector_params_size_in_bytes
The size of the connector parameters in bytes.

Return type int

gen_delay_ params (delays, pre_vertex_slice, post_vertex_slice)
Get the parameters of the delay generator on the machine

Return type numpy array of uint32

gen_delay params_size_in_bytes (delays)
The size of the delay parameters in bytes

Return type int

gen_delays_id (delays)
Get the id of the delay generator on the machine

Return type int

gen_weight_params_size_in_bytes (weights)
The size of the weight parameters in bytes

Return type int

gen_weights_id (weights)
Get the id of the weight generator on the machine

Return type int

gen_weights_params (weights, pre_vertex_slice, post_vertex_slice)
Get the parameters of the weight generator on the machine

Return type numpy array of uint32

generate_on_machine
Determine if this instance can generate on the machine.

Default implementation returns True if the weights and delays can be generated on the machine
Return type bool

get_delay maximum (delays)
Get the maximum delay specified by the user in ms, or None if unbounded.

get_kernel_vals (vals)

get_n_connections_from pre_vertex_maximum (delays, post_vertex_slice,
min_delay=None, max_delay=None)
Get the maximum number of connections between those from any neuron in the pre vertex to the neurons
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in the post_vertex_slice, for connections with a delay between min_delay and max_delay (inclusive) if
both specified (otherwise all connections).

get_n_connections_to_post_vertex maximum ()
Get the maximum number of connections between those to any neuron in the post vertex from neurons in
the pre vertex.

get_weight_maximum (weights)
Get the maximum of the weights for this connection.

map_to_pre_coords (post_r, post_c)
post_as_pre (post_vertex_slice)
pre_as_post (coords)

to_post_coords (post_vertex_slice)

Submodules
spynnaker.pyNN.models.neural_projections.delay_afferent_application_edge module

class spynnaker.pyNN.models.neural_projections.delay_afferent_application_edge.DelayAffere:

Bases: pacman.model.graphs.application.application_edge.ApplicationEdge

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

* pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

e post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

e label (str)— label of the edge
Returns The created machine edge

Return type pacman.model.graphs.machine.MachineEdge

spynnaker.pyNN.models.neural_projections.delay afferent_machine_edge module

class spynnaker.pyNN.models.neural_projections.delay_afferent_machine_edge.DelayAfferentMa

Bases: pacman.model.graphs.machine.machine_edge.MachineEdge, spynnaker.pyNN.
models.abstract_models.abstract_filterable edge.AbstractFilterableEdge,
spynnaker.pyNN.models.abstract_models.abstract_weight_updatable.
AbstractWeightUpdatable
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filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool

update_weight (graph_mapper)
Update the weight

spynnaker.pyNN.models.neural_projections.delayed_application_edge module

class spynnaker.pyNN.models.neural_projections.delayed_application_edge.DelayedApplicationl]

Bases: pacman.model.graphs.application.application_edge.ApplicationEdge
add_synapse_information (synapse_information)

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

e pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

* post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

* label (str)—label of the edge

Returns The created machine edge

Return type pacman.model.graphs.machine.MachineEdge

synapse_information

spynnaker.pyNN.models.neural_projections.delayed_machine_edge module

class spynnaker.pyNN.models.neural projections.delayed _machine_edge.DelayedMachineEdge (syng

pre_\
post_
la-
bel=.
weigi
Bases: pacman.model.graphs.machine.machine_edge.MachineEdge, spynnaker.pyNN.
models.abstract_models.abstract_filterable edge.AbstractFilterableEdge

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool
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spynnaker.pyNN.models.neural_projections.projection_application_edge module

class spynnaker.pyNN.models.neural_projections.projection_application_edge.ProjectionAppli

Bases: pacman.model .graphs.application.application_edge.ApplicationEdge
An edge which terminates on an AbstractPopulationVertex.
add_synapse_information (synapse_information)

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

* pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

e post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

e label (str)— label of the edge
Returns The created machine edge
Return type pacman.model.graphs.machine.MachineEdge
delay_ edge
n_delay_ stages

synapse_information

spynnaker.pyNN.models.neural_projections.projection_machine_edge module

class spynnaker.pyNN.models.neural_ projections.projection_machine_edge.ProjectionMachineEds

Bases: pacman.model.graphs.machine.machine_edge.MachineEdge,
spynnaker.pyNN.models.abstract_models.abstract_filterable_edge.
AbstractFilterableEdge, spynnaker.pyNN.models.abstract_models.
abstract_weight_updatable.AbstractWeightUpdatable, spinn_front_end_common.
interface.provenance.abstract_provides_local_provenance_data.
AbstractProvidesLocalProvenanceData

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool
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get_local_provenance_data ()
Get an iterable of provenance data items

Returns iterable of ProvenanceDataltem
synapse_information

update_weight (graph_mapper)
Update the weight

spynnaker.pyNN.models.neural_projections.synapse_information module

class spynnaker.pyNN.models.neural_projections.synapse_information.SynapseInformation (connec

Bases: object

Contains the synapse information including the connector, synapse type and synapse dynamics
connector

delay

synapse_dynamics

synapse_type

weight

Module contents

class spynnaker.pyNN.models.neural_projections.DelayAfferentApplicationEdge (prevertex,
de-
layver-
tex,
la-

bel=None)
Bases: pacman.model .graphs.application.application_edge.ApplicationEdge

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

* pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

* post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

e label (str)— label of the edge
Returns The created machine edge

Return type pacman.model.graphs.machine.MachineEdge
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class spynnaker.pyNN.models.neural_projections.DelayAfferentMachineEdge (pre_vertex,

post_vertex,
la-
bel,

weight=1)
Bases: pacman.model.graphs.machine.machine_edge.MachineEdge, spynnaker.pyNN.

models.abstract_models.abstract_filterable edge.AbstractFilterableEdge,
spynnaker.pyNN.models.abstract_models.abstract_weight_updatable.
AbstractWeightUpdatable
filter_edge (graph_mapper)

Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool

update_weight (graph_mapper)
Update the weight

class spynnaker.pyNN.models.neural_ projections.DelayedApplicationEdge (pre_vertex,
post_vertex,
synapse_information,
la-

bel=None)
Bases: pacman.model .graphs.application.application_edge.ApplicationEdge

add_synapse_information (synapse_information)

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

* pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

* post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

* label (str)—label of the edge
Returns The created machine edge

Return type pacman.model.graphs.machine.MachineEdge

synapse_information

class spynnaker.pyNN.models.neural_projections.DelayedMachineEdge (synapse_information,
pre_vertex,
post_vertex,
la-
bel=None,

weight=1)
Bases: pacman.model.graphs.machine.machine_edge.MachineEdge, spynnaker.pyNN.

models.abstract_models.abstract_filterable edge.AbstractFilterableEdge

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
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Returns True if the edge should be filtered
Return type bool

class spynnaker.pyNN.models.neural projections.ProjectionApplicationEdge (pre_vertex,
post_vertex,
synapse_information,
la-

bel=None)
Bases: pacman.model.graphs.application.application_edge.ApplicationEdge

An edge which terminates on an AbstractPopulationVertex.
add_synapse_information (synapse_information)

create_machine_edge (pre_vertex, post_vertex, label)
Create a machine edge between two machine vertices

Parameters

* pre_vertex (pacman.model.graphs.machine.MachineVertex)— The ma-
chine vertex at the start of the edge

* post_vertex (pacman.model.graphs.machine.MachineVertex) — The
machine vertex at the end of the edge

* label (str)—Ilabel of the edge

Returns The created machine edge

Return type pacman.model.graphs.machine.MachineEdge

delay_edge
n_delay_ stages

synapse_information

class spynnaker.pyNN.models.neural_projections.ProjectionMachineEdge (synapse_information,

pre_vertex,
post_vertex,
la-
bel=None,
traf-
fic_weight=1)
pacman.model.graphs.machine.machine_edge.MachineEdge,
spynnaker.pyNN.models.abstract_models.abstract_filterable_edge.
AbstractFilterableEdge, spynnaker.pyNN.models.abstract_models.
abstract_weight_updatable.AbstractWeightUpdatable, spinn_front_end_common.
interface.provenance.abstract_provides_local_provenance_data.
AbstractProvidesLocalProvenanceData

Bases:

filter_edge (graph_mapper)
Determine if this edge should be filtered out

Parameters graph_mapper — the mapper between graphs
Returns True if the edge should be filtered
Return type bool

get_local_provenance_data ()
Get an iterable of provenance data items

Returns iterable of ProvenanceDataltem
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synapse_information

update_weight (graph_mapper)
Update the weight

class spynnaker.pyNN.models.neural_projections.SynapseInformation (connector,

synapse_dynamics,
synapse_type,
weight=None,
de-
lay=None)

Bases: object

Contains the synapse information including the connector, synapse type and synapse dynamics

connector

delay

synapse_dynamics

synapse_type

weight

spynnaker.pyNN.models.neural_properties package

Submodules
spynnaker.pyNN.models.neural_properties.neural_parameter module

class spynnaker.pyNN.models.neural_properties.neural_parameter.NeuronParameter (value,
data_type)
Bases: object
get_dataspec_datatype ()
get_value ()

iterator_by_slice (slice_start, slice_stop, spec)
Creates an Iterator.

Parameters
* slice_start — Inclusive start of the range
* slice_stop — Exclusive end of the range

* spec (DataSpecificationGenerator) - The data specification to write to

Returns Iterator

Module contents

class spynnaker.pyNN.models.neural_properties.NeuronParameter (value, data_type)
Bases: object

get_dataspec_datatype ()

get_value ()
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iterator_ by slice (slice_start, slice_stop, spec)
Creates an Iterator.

Parameters
* slice_start — Inclusive start of the range
* slice_stop — Exclusive end of the range
* spec (DataSpecificationGenerator)— The data specification to write to

Returns Iterator

spynnaker.pyNN.models.neuron package

Subpackages

spynnaker.pyNN.models.neuron.additional_inputs package

Submodules
spynnaker.pyNN.models.neuron.additional_inputs.abstract_additional_input module

class spynnaker.pyNN.models.neuron.additional_ inputs.abstract_additional_ input.AbstractAdd.:
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard neuron_component.
AbstractStandardNeuronComponent

Represents a possible additional independent input for a model.

Parameters data_ types — A list of data types in the component structure, in the order that they
appear

spynnaker.pyNN.models.neuron.additional_inputs.additional_input_ca2_adaptive module

class spynnaker.pyNN.models.neuron.additional_inputs.additional_input_ca2_adaptive.Additio:

Bases: spynnaker.pyNN.models.neuron.additional_ inputs.
abstract_additional_input.AbstractAdditionalInput

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for

Return type int
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get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

i_alpha

i_ca2

tau_ca2

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables - The holder of the state variables to update

Module contents

class spynnaker.pyNN.models.neuron.additional_inputs.AbstractAdditionalInput (data_types)
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard neuron_component.
AbstractStandardNeuronComponent

Represents a possible additional independent input for a model.

Parameters data_types — A list of data types in the component structure, in the order that they
appear

class spynnaker.pyNN.models.neuron.additional_inputs.AdditionalInputCa2Adaptive (tau_caZ2,
i_ca2,

i_alpha)
Bases: spynnaker.pyNN.models.neuron.additional inputs.
abstract_additional_input.AbstractAdditionalInput

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
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Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

i_alpha

i _ca2

tau_ca2

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update
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spynnaker.pyNN.models.neuron.builds package
Submodules
spynnaker.pyNN.models.neuron.builds.eif_cond_alpha_isfa_ista module

class spynnaker.pyNN.models.neuron.builds.eif_cond_alpha_isfa_ista.EIFConductanceAlphaPopu.
Bases: object

Exponential integrate and fire neuron with spike triggered and sub-threshold adaptation currents (isfa, ista reps.)

default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -=70.6, 'w': 0.0}
default_parameters = {'a': 4.0, 'b': 0.0805, 'cm': 0.281, 'delta T': 2.0, 'e_rev E'

spynnaker.pyNN.models.neuron.builds.hh_cond_exp module

class spynnaker.pyNN.models.neuron.builds.hh_ cond_exp.HHCondExp (**kwargs)
Bases: object

Single-compartment Hodgkin-Huxley model with exponentially decaying current input.
default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -65.0}

default_parameters = {'cm': 0.2, 'e_ rev E': 0.0, 'e rev_I': -80, 'e_rev K': -90.0, 'e

spynnaker.pyNN.models.neuron.builds.if_cond_alpha module

class spynnaker.pyNN.models.neuron.builds.if_cond_alpha.IFCondAlpha (**kwargs)
Bases: object

Leaky integrate and fire neuron with an alpha-shaped current input.
default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -65.0}

default_parameters = {'cm': 1.0, 'e_ rev E': 0.0, 'e rev_I': -70.0, 'i_offset': 0, 't

spynnaker.pyNN.models.neuron.builds.if_cond_exp_base module

class spynnaker.pyNN.models.neuron.builds.if_cond_exp_base.IFCondExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying conductance input.

spynnaker.pyNN.models.neuron.builds.if_cond_exp_stoc module

class spynnaker.pyNN.models.neuron.builds.if_cond_exp_stoc.IFCondExpStoc (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with a stochastic threshold.
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spynnaker.pyNN.models.neuron.builds.if_curr_alpha module

class spynnaker.pyNN.models.neuron.builds.if_curr_alpha.IFCurrAlpha (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an alpha-shaped current-based input.

spynnaker.pyNN.models.neuron.builds.if_curr_delta module

class spynnaker.pyNN.models.neuron.builds.if_curr_delta.IFCurrDelta (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_ standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an instantaneous current input

spynnaker.pyNN.models.neuron.builds.if_curr_dual_exp_base module

class spynnaker.pyNN.models.neuron.builds.if_curr_dual_exp_base.IFCurrDualExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with two exponentially decaying excitatory current inputs, and one exponentially
decaying inhibitory current input

spynnaker.pyNN.models.neuron.builds.if_curr_exp_base module

class spynnaker.pyNN.models.neuron.builds.if_curr_exp_base.IFCurrExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying current input

spynnaker.pyNN.models.neuron.builds.if_curr_exp_ca2_adaptive module

class spynnaker.pyNN.models.neuron.builds.if_curr_exp_ca2_adaptive.IFCurrExpCa2Adaptive (**k
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Model from Liu, Y. H., & Wang, X. J. (2001). Spike-frequency adaptation of a generalized leaky integrate-and-
fire model neuron. Journal of Computational Neuroscience, 10(1), 25-45. doi:10.1023/A:1008916026143

spynnaker.pyNN.models.neuron.builds.if_curr_exp_semd_base module

class spynnaker.pyNN.models.neuron.builds.if_curr_exp_semd_base.IFCurrExpSEMDBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_ standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying current input, where the excitatory input depends
upon the inhibitory input (see https://www.cit-ec.de/en/nbs/spiking-insect-vision)
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spynnaker.pyNN.models.neuron.builds.if_facets_hardware1 module

class spynnaker.pyNN.models.neuron.builds.if_ facets_hardwarel.IFFacetsConductancePopulatio:
Bases: object

Leaky integrate and fire neuron with conductance-based synapses and fixed threshold as it is resembled by the
FACETS Hardware Stage 1

default_initial wvalues = {'v': =65.0}

default_parameters = {'e_rev_I': -80, 'g_leak': 40.0, 'tau_syn E': 30.0, 'tau_syn I':
spynnaker.pyNN.models.neuron.builds.izk_cond_exp_base module

class spynnaker.pyNN.models.neuron.builds.izk_cond_exp_base.IzkCondExpBase ( **kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_ standard.
AbstractPyNNNeuronModelStandard

spynnaker.pyNN.models.neuron.builds.izk_curr_exp_base module

class spynnaker.pyNN.models.neuron.builds.izk_curr_exp_base.IzkCurrExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Module contents

class spynnaker.pyNN.models.neuron.builds.EIFConductanceAlphaPopulation (**kwargs)
Bases: object

Exponential integrate and fire neuron with spike triggered and sub-threshold adaptation currents (isfa, ista reps.)

default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -=70.6, 'w': 0.0}
default_parameters = {'a': 4.0, 'b': 0.0805, 'em': 0.281, 'delta T': 2.0, 'e_rev E'

class spynnaker.pyNN.models.neuron.builds.HHCondExp (**kwargs)
Bases: object

Single-compartment Hodgkin-Huxley model with exponentially decaying current input.
default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -65.0}
default_parameters = {'cm': 0.2, 'e_rev E': 0.0, 'e_rev_I': -80, 'e_rev K': -90.0, 'e

class spynnaker.pyNN.models.neuron.builds.IFCondAlpha (**kwargs)
Bases: object

Leaky integrate and fire neuron with an alpha-shaped current input.
default_initial_values = {'gsyn_exc': 0.0, 'gsyn_inh': 0.0, 'v': -65.0}
default_parameters = {'cm': 1.0, 'e_ rev E': 0.0, 'e_ rev_I': -70.0, 'i_offset': 0, 't

class spynnaker.pyNN.models.neuron.builds.IFCondExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying conductance input.
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class spynnaker.pyNN.models.neuron.builds.IFCurrAlpha (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an alpha-shaped current-based input.

class spynnaker.pyNN.models.neuron.builds.IFCurrDualExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with two exponentially decaying excitatory current inputs, and one exponentially
decaying inhibitory current input

class spynnaker.pyNN.models.neuron.builds.IFCurrExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying current input

class spynnaker.pyNN.models.neuron.builds.IFFacetsConductancePopulation (**kwargs)
Bases: object

Leaky integrate and fire neuron with conductance-based synapses and fixed threshold as it is resembled by the
FACETS Hardware Stage 1

default_initial values = {'v': =-65.0}
default_parameters = {'e_rev_I': -80, 'g_leak': 40.0, 'tau_syn E': 30.0, 'tau_syn I':

class spynnaker.pyNN.models.neuron.builds.IzkCondExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

class spynnaker.pyNN.models.neuron.builds.IzkCurrExpBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

class spynnaker.pyNN.models.neuron.builds.IFCondExpStoc (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with a stochastic threshold.

class spynnaker.pyNN.models.neuron.builds.IFCurrDelta (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an instantaneous current input

class spynnaker.pyNN.models.neuron.builds.IFCurrExpCa2Adaptive (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Model from Liu, Y. H., & Wang, X. J. (2001). Spike-frequency adaptation of a generalized leaky integrate-and-
fire model neuron. Journal of Computational Neuroscience, 10(1), 25-45. doi:10.1023/A:1008916026143

class spynnaker.pyNN.models.neuron.builds.IFCurrExpSEMDBase (**kwargs)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.
AbstractPyNNNeuronModelStandard

Leaky integrate and fire neuron with an exponentially decaying current input, where the excitatory input depends
upon the inhibitory input (see https://www.cit-ec.de/en/nbs/spiking-insect-vision)
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spynnaker.pyNN.models.neuron.implementations package
Submodules
spynnaker.pyNN.models.neuron.implementations.abstract_neuron_impl module

class spynnaker.pyNN.models.neuron.implementations.abstract_neuron_impl.AbstractNeuronImpl
Bases: object

An abstraction of a whole neuron model including all parts

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

binary_name
The name of the binary executable of this implementation

rtype str

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm _usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_weight_scale ()
Get the weight scaling required by this model

Return type int

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported by the model
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Return type int

get_recordable_units (variable)
Get the units of the given variable that can be recorded

Parameters variable (str)— The name of the variable

get_recordable_variable_index (variable)
Get the index of the variable in the list of variables that can be recorded

Parameters variable (str)— The name of the variable
Return type int

get_recordable_variables ()
Get the names of the variables that can be recorded in this model

Return type list of str

get_sdram usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_synapse_id_ by target (rarget)
Get the id of a synapse given the name

Parameters target (str)— The name of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type

Return type array of str

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

is_conductance_based
Determine if the model uses conductance

Return type bool

is_recordable (variable)
Determine if the given variable can be recorded

Parameters variable (str) - The name of the variable being requested
Return type bool

model name
The name of the model

Return type str

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
¢ data — The data to be read

¢ offset — The offset where the data should be read from
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* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables to update

spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component module

class spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component .Abst:
Bases: object

Represents a component of a standard neural model

Parameters data_ types — A list of data types in the component structure, in the order that they
appear

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice - The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm_usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for

Return type int

get_sdram_usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
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Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
* data - The data to be read
* offset — The offset where the data should be read from
* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables to update

Returns The offset after reading the data

struct
The structure of the component

Return type :py:class:’spynnaker.pyNN.models.neuron.implementations.struct.Struct’

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
e parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update
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spynnaker.pyNN.models.neuron.implementations.neuron_impl_standard module

class spynnaker.pyNN.models.neuron.implementations.neuron_impl_standard.NeuronImplStandard

Bases: spynnaker.pyNN.models.neuron.implementations.abstract_neuron_impl.
AbstractNeuronImpl

The standard neuron implementation, consisting of various components

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

binary_name
The name of the binary executable of this implementation

rtype str

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm_usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_weight_scale ()
Get the weight scaling required by this model

Return type int
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get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported by the model

Return type int

get_recordable_ units (variable)
Get the units of the given variable that can be recorded

Parameters variable (str)— The name of the variable

get_recordable_variable_index (variable)
Get the index of the variable in the list of variables that can be recorded

Parameters variable (str)— The name of the variable
Return type int

get_recordable_variables ()
Get the names of the variables that can be recorded in this model

Return type list of str

get_sdram_usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_synapse_id_by_target (farget)
Get the id of a synapse given the name

Parameters target (str)— The name of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type

Return type array of str

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

is_conductance_ based
Determine if the model uses conductance

Return type bool

is_recordable (variable)
Determine if the given variable can be recorded

Parameters variable (str)— The name of the variable being requested
Return type bool

model_name
The name of the model
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Return type str

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
* data — The data to be read
» offset — The offset where the data should be read from
* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables to update

spynnaker.pyNN.models.neuron.implementations.ranged_dict_vertex_slice module

class spynnaker.pyNN.models.neuron.implementations.ranged_dict_vertex_slice.RangedDictVerte

Bases: object

A slice of a ranged dict to be used to update values

spynnaker.pyNN.models.neuron.implementations.struct module

class spynnaker.pyNN.models.neuron.implementations.struct.Struct (field_types)
Bases: object

Represents a C code structure

Parameters field types (list of data_specification.enums.data_type.
DataType) — The types of the fields, ordered as they appear in the struct

field types
The types of the fields, ordered as they appear in the struct

Return type list of data_specification.enums.data_type.DataType

get_data (values, offset=0, array_size=1)
Get a numpy array of uint32 of data for the given values

Parameters

* values (list of (single value or list of values or
RangedList of values)) — A list of values with length the same size as the
number of fields returned by field_types

» offset — The offset into each of the values where to start
* array_size — The number of structs to generate
Return type numpy.array(dtype="uint32”)

get_size_in_whole_words (array_size=1)
Get the size of the struct in whole words in an array of given size (default 1 item)

Parameters array_size — The number of elements in an array of structs
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Return type int

numpy_dtype
The numpy data type of the struct

Return type numpy .dtype

read_data (data, offset=0, array_size=1)
Read a bytearray of data and convert to struct values

Parameters
* data — The data to be read
* offset — Index of the byte at the start of the valid data
* array_size — The number of struct elements to read

Returns a list of lists of data values, one list for each struct element
Module contents

class spynnaker.pyNN.models.neuron.implementations.AbstractStandardNeuronComponent (data_types
Bases: object

Represents a component of a standard neural model

Parameters data_types — A list of data types in the component structure, in the order that they
appear

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary) — A holder of the state variables

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm _usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for

Return type int
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get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_sdram usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the state variables
» vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
¢ data — The data to be read
e of£fset — The offset where the data should be read from

e vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary)— The holder of the state variables to update
Returns The offset after reading the data

struct
The structure of the component

Return type :py:class:’spynnaker.pyNN.models.neuron.implementations.struct.Struct’
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update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.implementations.Struct (field_types)
Bases: object

Represents a C code structure

Parameters field types (list of data_specification.enums.data_type.
DataType) — The types of the fields, ordered as they appear in the struct

field types
The types of the fields, ordered as they appear in the struct

Return type list of data_specification.enums.data_type.DataType

get_data (values, offset=0, array_size=1)
Get a numpy array of uint32 of data for the given values

Parameters

* values (list of (single value or list of values or
RangedList of values)) — A list of values with length the same size as the
number of fields returned by field_types

» offset — The offset into each of the values where to start
* array_size — The number of structs to generate
Return type numpy.array(dtype="uint32”)

get_size_in_whole_words (array_size=1)
Get the size of the struct in whole words in an array of given size (default 1 item)

Parameters array_size — The number of elements in an array of structs
Return type int

numpy_dtype
The numpy data type of the struct

Return type numpy.dtype

read_data (data, offset=0, array_size=1)
Read a bytearray of data and convert to struct values

Parameters
* data - The data to be read
* offset — Index of the byte at the start of the valid data
e array_size — The number of struct elements to read

Returns a list of lists of data values, one list for each struct element
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class spynnaker.pyNN.models.neuron.implementations.NeuronImplStandard (model_name,

bi-
nary,
neu-
ron_model,
in-
put_type,
synapse_type,
thresh-
old_type,
addi-
tional_input_type=None)
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_neuron_impl.
AbstractNeuronImpl
The standard neuron implementation, consisting of various components
add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters
add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder
Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables
binary_name
The name of the binary executable of this implementation
rtype str
get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model
Parameters
* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters
* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the state variables
* vertex_slice - The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm_usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_weight_scale ()
Get the weight scaling required by this model

Return type int

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state
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Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported by the model

Return type int

get_recordable_units (variable)
Get the units of the given variable that can be recorded

Parameters variable (str)— The name of the variable

get_recordable_variable_index (variable)
Get the index of the variable in the list of variables that can be recorded

Parameters variable (str)— The name of the variable
Return type int

get_recordable_variables ()
Get the names of the variables that can be recorded in this model

Return type list of str

get_sdram usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_synapse_id_ by target (rarget)
Get the id of a synapse given the name

Parameters target (str)— The name of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type

Return type array of str

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

is_conductance_based
Determine if the model uses conductance

Return type bool

is_recordable (variable)
Determine if the given variable can be recorded

Parameters variable (str) - The name of the variable being requested
Return type bool

model name
The name of the model

Return type str
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read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
¢ data — The data to be read
e offset — The offset where the data should be read from

* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.implementations.AbstractNeuronImpl
Bases: object

An abstraction of a whole neuron model including all parts

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.

range_dictionary.RangeDictionary)— A holder of the state variables

binary_name
The name of the binary executable of this implementation

rtype str

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary)— The holder of the state variables
* vertex_ slice - The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm_usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_weight_scale ()
Get the weight scaling required by this model

Return type int
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get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported by the model

Return type int

get_recordable_ units (variable)
Get the units of the given variable that can be recorded

Parameters variable (str)— The name of the variable

get_recordable_variable_index (variable)
Get the index of the variable in the list of variables that can be recorded

Parameters variable (str)— The name of the variable
Return type int

get_recordable_variables ()
Get the names of the variables that can be recorded in this model

Return type list of str

get_sdram_usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_synapse_id_by_target (farget)
Get the id of a synapse given the name

Parameters target (str)— The name of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type

Return type array of str

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

is_conductance_ based
Determine if the model uses conductance

Return type bool

is_recordable (variable)
Determine if the given variable can be recorded

Parameters variable (str)— The name of the variable being requested
Return type bool

model_name
The name of the model
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Return type str

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
* data — The data to be read
» offset — The offset where the data should be read from
* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables to update

class spynnaker.pyNN.models.neuron.implementations.RangedDictVertexSlice (ranged_dict,
ver-

tex_slice)
Bases: object

A slice of a ranged dict to be used to update values

spynnaker.pyNN.models.neuron.input_types package
Submodules
spynnaker.pyNN.models.neuron.input_types.abstract_input_type module

class spynnaker.pyNN.models.neuron.input_types.abstract_input_type.AbstractInputType (data_ty]
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard neuron_component.
AbstractStandardNeuronComponent

Represents a possible input type for a neuron model (e.g., current).

Parameters data_types — A list of data types in the component structure, in the order that they
appear

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value

Return type float

spynnaker.pyNN.models.neuron.input_types.input_type_conductance module

class spynnaker.pyNN.models.neuron.input_types.input_type_conductance.InputTypeConductance

Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.
AbstractInputType

The conductance input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
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Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

e _rev_E
e rev_ I

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice - The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables - The holder of the state variables to update
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spynnaker.pyNN.models.neuron.input_types.input_type_current module

class spynnaker.pyNN.models.neuron.input_types.input_type_current.InputTypeCurrent
Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.
AbstractInputType

The current input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary) — A holder of the state variables

get_global_ weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine
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Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

spynnaker.pyNN.models.neuron.input_types.input_type_current_semd module

class spynnaker.pyNN.models.neuron.input_types.input_type_current_semd.InputTypeCurrent SEMI

Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.
AbstractInputType

The current sSEMD input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice - The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types

Return type A list of (single value or list of values or RangedList)
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has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

inh_input_previous

multiplicator

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

Module contents

class spynnaker.pyNN.models.neuron.input_types.AbstractInputType (data_types)
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard neuron_component.
AbstractStandardNeuronComponent

Represents a possible input type for a neuron model (e.g., current).

Parameters data_types — A list of data types in the component structure, in the order that they
appear

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

class spynnaker.pyNN.models.neuron.input_types.InputTypeConductance (e_rev_E,

e_rev_l)
Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.

AbstractInputType
The conductance input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

e rev_E
e rev_ 1

get_global_weight_scale ()
Get the global weight scaling value.
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Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.input_types.InputTypeCurrent

Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.
AbstractInputType

The current input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder
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Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.input_types.InputTypeCurrentSEMD (multiplicator,

inh_input_previous)
Bases: spynnaker.pyNN.models.neuron.input_types.abstract_input_type.
AbstractInputType

The current sSEMD input type

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
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Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_global_weight_scale ()
Get the global weight scaling value.

Returns The global weight scaling value
Return type float

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

inh_input_previous

multiplicator

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables - The holder of the state variables to update
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spynnaker.pyNN.models.neuron.master_pop_table_generators package
Submodules

spynnaker.pyNN.models.neuron.master_pop_table generators.abstract_master_pop_table_ factory
module

class spynnaker.pyNN.models.neuron.master_pop_table_generators.abstract_master_pop_table_f:
Bases: object

extract_synaptic_matrix_data_location (incoming_key, master_pop_base_mem_address,
txrx, chip_x, chip_y)

Parameters

* incoming_key (int) — the source key which the synaptic matrix needs to be mapped
to

* master_pop_base_mem_address (int) — the base address of the master pop
* txrx (spinnman.transceiver.Transceiver) — the transceiver object
* chip_y (int)—the y coordinate of the chip of this master pop
* chip x (int) - the x coordinate of the chip of this master pop
Returns a synaptic matrix memory position.

finish_master_ pop_table (spec, master_pop_table_region)
Complete the master pop table in the data specification.

Parameters
* spec — the data specification to write the master pop entry to

* master_pop_table_region — the region to which the master pop table is being
stored

get_edge_constraints ()
Gets the constraints for this table on edges coming in to a vertex.

Returns a list of constraints
Return type list(pacman.model.constraints.AbstractConstraint)

get_master_population_table_size (vertex_slice, in_edges)
Get the size of the master population table in SDRAM

update_master_population_table (spec, block_start_addr, row_length, key_and_mask, mas-

ter_pop_table_region, is_single=False)
Update a data specification with a master pop entry in some form

Parameters
* spec — the data specification to write the master pop entry to
* block_start_addr - the start address of the row in the region
* row_length — the row length of this entry

* key_and_mask (pacman.model.routing_info.BaseKeyAndMask) - a
key_and_mask object used as part of describing an edge that will require being received
to be stored in the master pop table; the whole edge will become multiple calls to this
function
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* master_pop_table_region — The region to which the master pop table is being
stored

* is_single - True if this is a single synapse, False otherwise

spynnaker.pyNN.models.neuron.master_pop_table_generators.master_pop_table_as_binary_search
module

class spynnaker.pyNN.models.neuron.master_pop_table_generators.master_pop_table_as_binary_:
Bases: spynnaker.pyNN.models.neuron.master_pop_table generators.
abstract_master_pop_table factory.AbstractMasterPopTableFactory

Master population table, implemented as binary search master.

ADDRESS_LIST DTYPE = '<u4d'

ADDRESS_MASK = 2147483392

ADDRESS_SCALE = 16

ADDRESS_SCALED_SHIFT = 4

MASTER_POP_ENTRY DTYPE = [('key', '<u4'), ('mask', '<ud4'), ('start', '<u2'), ('count',
ROW_LENGTH_MASK = 255

SINGLE_BIT FLAG_BIT = 2147483648

extract_synaptic_matrix data_location (incoming_key, master_pop_base_mem_address,
txrx, chip_x, chip_y)

Parameters

* incoming_key (int) — the source key which the synaptic matrix needs to be mapped
to

* master_pop_base_mem_address (int) — the base address of the master pop
* txrx (spinnman.transceiver.Transceiver) — the transceiver object
* chip_y (int) —the y coordinate of the chip of this master pop
* chip_x (int) — the x coordinate of the chip of this master pop
Returns a synaptic matrix memory position.

finish_master pop_table (spec, master_pop_table_region)
Complete the master pop table in the data specification.

Parameters
* spec - the data specification to write the master pop entry to

* master_pop_table_region - the region to which the master pop table is being
stored

get_allowed_row_length (row_length)
Parameters row_length — the row length being considered
Returns the row length available

get_edge_constraints ()
Gets the constraints for this table on edges coming in to a vertex.

Returns a list of constraints
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Return type list(pacman.model.constraints.AbstractConstraint)
get_exact_master_population_table_size (vertex, machine_graph, graph_mapper)
Returns the size the master pop table will take in SDRAM (in bytes)

get_master_population_table_size (vertex_slice, in_edges)
Get the size of the master population table in SDRAM

Parameters
e vertex_slice - the slice of the vertex
* in_edges - the in coming edges
Returns the size the master pop table will take in SDRAM (in bytes)
get_next_allowed_address (next_address)
Parameters next_address — The next address that would be used
Returns The next address that can be used following next_address

initialise_table (spec, master_population_table_region)
Initialise the master pop data structure

Parameters
* spec —the DSG writer

* master_population_table_region — the region in memory that the master pop
table will be written in

Return type None

update_master_population_table (spec, block_start_addr, row_length, key_and_mask, mas-
ter_pop_table_region, is_single=False)
Add an entry in the binary search to deal with the synaptic matrix

Parameters

* spec — the writer for DSG

* block_start_addr — where the synaptic matrix block starts

* row_length — how long in bytes each synaptic entry is

* key_and_mask — the key and mask for this master pop entry

* master_pop_table_region — the region ID for the master pop

* is_single — Flag that states if the entry is a direct entry for a single row.
Returns The index of the entry, to be used to retrieve it

Return type int

Module contents

class spynnaker.pyNN.models.neuron.master_pop_table_generators.MasterPopTableAsBinarySearcl
Bases: spynnaker.pyNN.models.neuron.master._pop_table generators.
abstract_master_pop_table factory.AbstractMasterPopTableFactory

Master population table, implemented as binary search master.

ADDRESS_LIST DTYPE = '<u4'
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ADDRESS_MASK = 2147483392
ADDRESS_SCALE = 16

ADDRESS_SCALED_SHIFT = 4

MASTER_POP_ENTRY DTYPE = [('key', '<ud'), ('mask', '<ud'), ('start', '<u2'),

ROW_LENGTH_MASK = 255
SINGLE_BIT_FLAG BIT = 2147483648

extract_synaptic_matrix_data_location (incoming_key, master_pop_base_mem_address,
txrx, chip_x, chip_y)

Parameters

* incoming_key (int) — the source key which the synaptic matrix needs to be mapped
to

* master_pop_base_mem_address (int) — the base address of the master pop
e txrx (spinnman.transceiver.Transceiver) — the transceiver object
* chip_y (int) —the y coordinate of the chip of this master pop
* chip_x (int) — the x coordinate of the chip of this master pop
Returns a synaptic matrix memory position.

finish_master pop_table (spec, master_pop_table_region)
Complete the master pop table in the data specification.

Parameters
* spec — the data specification to write the master pop entry to

* master_pop_table_region - the region to which the master pop table is being
stored

get_allowed_row_length (row_length)
Parameters row_length — the row length being considered
Returns the row length available

get_edge_constraints ()
Gets the constraints for this table on edges coming in to a vertex.

Returns a list of constraints

Return type list(pacman.model.constraints.AbstractConstraint)
get_exact_master_population_table_size (vertex, machine_graph, graph_mapper)

Returns the size the master pop table will take in SDRAM (in bytes)

get_master_population_table_size (vertex_slice, in_edges)
Get the size of the master population table in SDRAM

Parameters
e vertex_slice - the slice of the vertex
* in_edges - the in coming edges
Returns the size the master pop table will take in SDRAM (in bytes)

get_next_allowed_address (next_address)
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Parameters next_address — The next address that would be used
Returns The next address that can be used following next_address

initialise_table (spec, master_population_table_region)
Initialise the master pop data structure

Parameters
* spec —the DSG writer

* master population_table_region - the region in memory that the master pop
table will be written in

Return type None

update_master_population_table (spec, block_start_addr, row_length, key_and_mask, mas-
ter_pop_table_region, is_single=False)
Add an entry in the binary search to deal with the synaptic matrix

Parameters

* spec — the writer for DSG

* block_start_addr — where the synaptic matrix block starts

* row_length — how long in bytes each synaptic entry is

* key_and_mask — the key and mask for this master pop entry

* master_pop_table_region — the region ID for the master pop

* is_single — Flag that states if the entry is a direct entry for a single row.
Returns The index of the entry, to be used to retrieve it

Return type int

spynnaker.pyNN.models.neuron.neuron_models package
Submodules
spynnaker.pyNN.models.neuron.neuron_models.abstract _neuron_model module

class spynnaker.pyNN.models.neuron.neuron_models.abstract_neuron_model .AbstractNeuronModel

Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component.
AbstractStandardNeuronComponent

Represents a neuron model.
Parameters
* data_types — A list of data types in the neuron structure, in the order that they appear

* global_data_ types — A list of data types in the neuron global structure, in the order
that they appear

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters
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* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of the vertex to generate parameters for
Return type numpy array of uint32

get_dtcm_usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_values ()
Get the global values to be written to the machine for this model

Returns A list with the same length as self.global_struct.field_types
Return type A list of single values

get_sdram usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

global_struct
Get the global parameters structure

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
¢ data — The data to be read
* offset — The offset where the data should be read from
* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables to update

Returns The offset after reading the data

spynnaker.pyNN.models.neuron.neuron_models.neuron_model_izh module

class spynnaker.pyNN.models.neuron.neuron_models.neuron_model_izh.NeuronModelIzh (a,
b,
¢,
d,
v_init,
u_init,
i_offset)
Bases: spynnaker.pyNN.models.neuron.neuron_models.abstract_neuron_model.
AbstractNeuronModel
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a

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.

range_dictionary.RangeDictionary)— A holder of the state variables
b
c
d

get_global_values (machine_time_step)
Get the global values to be written to the machine for this model

Returns A list with the same length as self.global_struct.field_types
Return type A list of single values

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary)— The holder of the state variables
* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool
i_offset

u_init
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update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

v_init

spynnaker.pyNN.models.neuron.neuron_models.neuron_model_leaky_integrate_and_fire module

class spynnaker.pyNN.models.neuron.neuron_models.neuron_model_ leaky_integrate_and_ fire.Neu:

Bases: spynnaker.pyNN.models.neuron.neuron_models.abstract_neuron_model.
AbstractNeuronModel

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

cm

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
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Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

i_offset

tau m

tau_refrac

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
e state_variables — The holder of the state variables to update
v_init
v_reset

v_rest

Module contents

class spynnaker.pyNN.models.neuron.neuron_models.AbstractNeuronModel (data_types,

global_data_types=None)
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component.

AbstractStandardNeuronComponent
Represents a neuron model.
Parameters
* data_types — A list of data types in the neuron structure, in the order that they appear

* global_data_types — A list of data types in the neuron global structure, in the order
that they appear

get_data (parameters, state_variables, vertex_slice)
Get the data to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_ slice - The slice of the vertex to generate parameters for

Return type numpy array of uint32
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get_dtcm _usage_in_bytes (n_neurons)
Get the DTCM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

get_global_values ()
Get the global values to be written to the machine for this model

Returns A list with the same length as self.global_struct.field_types
Return type A list of single values

get_sdram_usage_in_bytes (n_neurons)
Get the SDRAM memory usage required

Parameters n_neurons (int)— The number of neurons to get the usage for
Return type int

global_struct
Get the global parameters structure

read_data (data, offset, vertex_slice, parameters, state_variables)
Read the parameters and state variables of the model from the given data

Parameters
* data - The data to be read
* offset — The offset where the data should be read from
* vertex_slice — The slice of the vertex to read parameters for

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the parameters to update

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables to update

Returns The offset after reading the data

class spynnaker.pyNN.models.neuron.neuron_models.NeuronModelIzh (a, b, c¢, d,
v_init, u_init,

i_offset)
Bases: spynnaker.pyNN.models.neuron.neuron_models.abstract_neuron_model.
AbstractNeuronModel
a
add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters
add _state variables (state_variables)
Add the initial values of the state variables to the state variables holder
Parameters state_variables (spinn_utilities.ranged.

range_dictionary.RangeDictionary)— A holder of the state variables

124 Chapter 1. spynnaker package



sPyNNaker Documentation

d

get_global_values (machine_time_step)
Get the global values to be written to the machine for this model

Returns A list with the same length as self.global_struct.field_types
Return type A list of single values

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool
i_offset
u_init
update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine
Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

v_init
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class spynnaker.pyNN.models.neuron.neuron_models.NeuronModelLeakyIntegrateAndFire (v_init,

V_rest,
tau_m,
cm,
i_offset,
V_reset,

tau_refrac)
Bases: spynnaker.pyNN.models.neuron.neuron_models.abstract_neuron_model.

AbstractNeuronModel

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add _state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

cm

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

i_offset

tau_m

tau_refrac
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update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update
v_init
v_reset

v_rest

spynnaker.pyNN.models.neuron.plasticity package

Subpackages

spynnaker.pyNN.models.neuron.plasticity.stdp package

Subpackages

spynnaker.pyNN.models.neuron.plasticity.stdp.common package

Submodules

spynnaker.pyNN.models.neuron.plasticity.stdp.common.plasticity_helpers module
spynnaker.pyNN.models.neuron.plasticity.stdp.common.plasticity_helpers.float_to_fixed (value,

fixed_]
spynnaker.pyNN.models.neuron.plasticity.stdp.common.plasticity_helpers.get_lut_provenance (;

T R

spynnaker.pyNN.models.neuron.plasticity.stdp.common.plasticity_helpers.write_exp_lut (spec,
time_co
size,
shift,
fixed_pc

Module contents

spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure package

Submodules
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spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.abstract_synapse_structure
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.abstract_synapse_stru«
Bases: object

get_n_half words_per_ connection()
Get the number of bytes for each connection

get_weight_half word()
The index of the half-word where the weight should be written

spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.synapse_structure_weight_accumulator
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.synapse_structure_weic
Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.
abstract_synapse_structure.AbstractSynapseStructure

get_n_half words_per_connection ()
Get the number of bytes for each connection

get_weight_half word()
The index of the half-word where the weight should be written

spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.synapse_structure_weight_only
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.synapse_structure_wei
Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.
abstract_synapse_structure.AbstractSynapseStructure

get_n_half words_per_ connection()
Get the number of bytes for each connection

get_weight_half word()
The index of the half-word where the weight should be written

Module contents

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.AbstractSynapseStruct:
Bases: object

get_n_half words_per_ connection()
Get the number of bytes for each connection

get_weight_half_ word()
The index of the half-word where the weight should be written

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.SynapseStructureWeighi
Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.
abstract_synapse_structure.AbstractSynapseStructure

get_n_half words_per_connection ()
Get the number of bytes for each connection
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get_weight_half_ word()
The index of the half-word where the weight should be written

class spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.SynapseStructureWeigh
Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.synapse_structure.
abstract_synapse_structure.AbstractSynapseStructure

get_n_half words_per_connection ()
Get the number of bytes for each connection

get_weight_half word()
The index of the half-word where the weight should be written

spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence package
Submodules

spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.abstract_timing_dependence
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.abstract_timing_depent
Bases: object

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec
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spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_pfister_spike_triplet
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_pfi:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

get_parameter_names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus
tau_plus
tau_x
tau_y

vertex_executable_suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec
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spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_recurrent
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_rect

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

default_parameters = {'accumulator_depression': -6, 'accumulator_ potentiation': 6, "

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

vertex_executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_spike_nearest_pair
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_spil

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing _dependence.
abstract_timing dependence.AbstractTimingDependence

default_parameters = {'tau_minus': 20.0, 'tau plus': 20.0}

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)
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get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus
tau_plus

vertex executable_ suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_spike_pair
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_spil

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

get_parameter_names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus

tau_plus
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vertex_executable_suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_vogels_2011
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.timing_dependence_vogs

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.
abstract_timing_dependence.AbstractTimingDependence

alpha
default_parameters = {'tau': 20.0}

get_parameter_names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

Module contents

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.AbstractTimingDepende:
Bases: object

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_ bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data
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is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

vertex_executable_ suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.TimingDependenceSpikel

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus
tau_plus

vertex_executable_suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.TimingDependencePfiste

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence
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get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus
tau_plus
tau_x
tau_ y

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.TimingDependenceRecur:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

default_parameters = {'accumulator_depression': -6, 'accumulator_potentiation': 6, "

get_parameter_names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

1.1. Subpackages 135



sPyNNaker Documentation

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_ dependence.TimingDependenceSpikel

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing dependence.
abstract_timing dependence.AbstractTimingDependence

default_parameters = {'tau minus': 20.0, 'tau plus': 20.0}

get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau_minus
tau_plus

vertex_executable suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.TimingDependenceVogel:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.
abstract_timing dependence.AbstractTimingDependence

alpha
default_parameters = {'tau': 20.0}
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get_parameter_ names ()
Return the names of the parameters supported by this timing dependency model.

Return type iterable(str)

get_parameters_sdram_usage_in_bytes ()
Get the amount of SDRAM used by the parameters of this rule

is_same_as (timing_dependence)
Determine if this timing dependence is the same as another

n_weight_terms
The number of weight terms expected by this timing rule

pre_trace_n_bytes
The number of bytes used by the pre-trace of the rule per neuron

synaptic_structure
Get the synaptic structure of the plastic part of the rows

tau

vertex executable_suffix
The suffix to be appended to the vertex executable for this rule

write_parameters (spec, machine_time_step, weight_scales)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence package

Submodules

spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abstract_has_a_plus_a_minus
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abstract_has_a_plus_a.

Bases: object
A minus
A_plus

set_a_plus_a_ minus (a_plus, a_minus)

spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abstract_weight_depenc

Bases: object

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule
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get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

Parameters

* pre_population_label - label of pre.

* post_population_label - label of post.
Returns the provenance data of the weight dependency

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex_executable suffix
The suffix to be appended to the vertex executable for this rule

weight_ maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_additive
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_add.:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has _a_plus_a minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight__dependence.
AbstractWeightDependence

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_ maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec
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spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_additive_triplet
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_add.:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has _a_plus_a minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence.
AbstractWeightDependence

A3 minus
A3_plus
default_parameters = {'A3_minus': 0.01, 'A3_plus': 0.01, 'wmax': 1.0, 'w_min': O.

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex executable_suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec

spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_multiplicative
module

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.weight_dependence_mul1

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has_a_plus_a_minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence.
AbstractWeightDependence

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule

1.1. Subpackages 139



sPyNNaker Documentation

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex executable suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_ maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec

Module contents

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.AbstractHasAPlusAMinu:
Bases: object

A minus
A _plus
set_a_plus_a_minus (a_plus, a_minus)

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.AbstractWeightDepende:
Bases: object

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_synapse_types, n_weight terms)
Get the amount of SDRAM used by the parameters of this rule

get_provenance_data (pre_population_label, post_population_label)
Get any provenance data

Parameters

* pre_population_label - label of pre.

e post_population_label - label of post.
Returns the provenance data of the weight dependency

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex_executable suffix
The suffix to be appended to the vertex executable for this rule

weight_maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec
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class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.WeightDependenceAddit:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has _a_plus_a minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence.
AbstractWeightDependence

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex_executable suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec

class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.WeightDependenceMultij

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has_a_plus_a _minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence.
AbstractWeightDependence

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_synapse_types, n_weight_terms)
Get the amount of SDRAM used by the parameters of this rule

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex_executable_ suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec
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class spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.WeightDependenceAddit:

Bases: spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
abstract_has _a_plus_a minus.AbstractHasAPlusAMinus, spynnaker.pyNN.models.
neuron.plasticity.stdp.weight_dependence.abstract_weight_dependence.
AbstractWeightDependence

A3 minus
A3_plus
default_parameters = {'A3_minus': 0.01, 'A3 _plus': 0.01, 'wmax': 1.0, 'w.min': O.

get_parameter_ names ()
Returns the parameter names

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_synapse_types, n_weight _terms)
Get the amount of SDRAM used by the parameters of this rule

is_same_as (weight_dependence)
Determine if this weight dependence is the same as another

vertex executable_ suffix
The suffix to be appended to the vertex executable for this rule

w_max
w_min

weight_maximum
The maximum weight that will ever be set in a synapse as a result of this rule

write_parameters (spec, machine_time_step, weight_scales, n_weight_terms)
Write the parameters of the rule to the spec

Module contents

Module contents

spynnaker.pyNN.models.neuron.synapse_dynamics package

Submodules
spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_generate_on_machine module

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_generate_on_machine.AbstractGe
Bases: object

A synapse dynamics that can be generated on the machine

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

142 Chapter 1. spynnaker package



sPyNNaker Documentation

gen_matrix_params
Any parameters required by the matrix generator

Return type numpy array of uint32

gen_matrix params_size_in_bytes
The size of the parameters of the matrix generator in bytes

Return type int

generate_on_machine ()
Determines if this instance should be generated on the machine.

Default implementation returns True
Return type bool

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_generate_on_machine.MatrixGene
Bases: enum.Enum

An enumeration.
STATIC MATRIX = 0

STDP_MATRIX = 1

spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_plastic_synapse_dynamics module

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_plastic_synapse_dynamics.Abst:
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics.AbstractSynapseDynamics

Synapses which change over time

get_n_fixed plastic_words_per_row (fp_size)
Get the number of fixed plastic words to be read from each row

get_n_plastic_plastic_words_per_row (pp_size)
Get the number of plastic plastic words to be read from each row

get_n_synapses_in_rows (pp_size, fp_size)
Get the number of synapses in each of the rows with plastic sizes pp_size and fp_size

get_n_words_for_plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

read_plastic_synaptic_data (post_vertex_slice, n_synapse_types, pp_size, pp_data, fp_size,

fp_data)
Read the connections indicated in the connection indices from the data in pp_data and fp_data
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spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_static_synapse_dynamics module

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_static_synapse_dynamics.Abstr:
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics.AbstractSynapseDynamics

Dynamics which don’t change over time.

get_n_static_words_per_row (ff _size)
Get the number of bytes to be read per row for the static data given the size that was written to each row

get_n_synapses_in_rows (ff_size)
Get the number of synapses in the rows with sizes ff_size

get_n_words_for_static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.
The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

read_static_synaptic_data (post_vertex_slice, n_synapse_types, [f_size, ff_data)
Read the connections from the words of data in ff data

spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_synapse_ dynamics module

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_synapse_dynamics.AbstractSynaj
Bases: object

NUMPY_CONNECTORS_DTYPE = [('source', 'uint32'), ('target', 'uint32'), ('weight', 'floa

are_weights_signed ()
Determines if the weights are signed values

changes_during_run
Determine if the synapses change during a run

Return type bool

convert_per_ connection_data_to_rows (connection_row_indices, n_rows, data)
Converts per-connection data generated from connections into row-based data to be returned from
get_synaptic_data

get_delay_maximum (connector, delays)
Get the maximum delay for the synapses

get_delay_ variance (connector, delays)
Get the variance in delay for the synapses

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in

Return type int
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get_n_items (rows, item_size)
Get the number of items in each row as 4-byte values, given the item size

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_provenance_data (pre_population_label, post_population_label)
Get the provenance data from this synapse dynamics object

get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

get_weight_maximum (connector, weights)
Get the maximum weight for the synapses

get_weight_mean (connector, weights)
Get the mean weight for the synapses

get_weight_variance (connector, weights)
Get the variance in weight for the synapses

get_words (rows)
Convert the row data to words

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec

spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_synapse_dynamics_structural mod-
ule

class spynnaker.pyNN.models.neuron.synapse_dynamics.abstract_synapse_dynamics_structural.Al
Bases: object

spynnaker.pyNN.models.neuron.synapse_dynamics.pynn_synapse_dynamics module

class spynnaker.pyNN.models.neuron.synapse_dynamics.pynn_synapse_dynamics.PyNNSynapseDynam:

Bases: object

slow

spynnaker.pyNN.models.neuron.synapse_dynamics.structural_dynamics module

class spynnaker.pyNN.models.neuron.synapse_dynamics.structural_dynamics.StructuralDynamics

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.pynn_synapse_dynamics.
PyNNSynapseDynamics
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structure

spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_static module

class spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_static.SynapseDynamic:
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_static_synapse_dynamics.AbstractStaticSynapseDynamics,
spynnaker.pyNN.models.abstract_models.abstract_settable.AbstractSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_generate_on_machine.AbstractGenerateOnMachine

are_weights_signed()
Determines if the weights are signed values

changes_during_run
Determine if the synapses change during a run

Return type bool

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in
Return type int

get_n_static_words_per_ row (ff_size)
Get the number of bytes to be read per row for the static data given the size that was written to each row

get_n_synapses_in_rows (ff_size)
Get the number of synapses in the rows with sizes ff_size

get_n_words_for_ static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,
n_synapse_types)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.
Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.
The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

get_value (key)
Get a property Get a property
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get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next
check. Marks the point after which changes are reported. Immediately after calling this method, re-
quires_mapping should return False.

read_static_synaptic_data (post_vertex_slice, n_synapse_types, [f_size, ff_data)
Read the connections from the words of data in ff_data

requires_mapping ()
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool True if changes that have been made require that mapping be performed. Note
that this should return True the first time it is called, as the vertex must require mapping as it
has been created!

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign Set a property
* key — the name of the parameter to change
* value - the new value of the parameter to assign

write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec

spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_stdp module

class spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_stdp.SynapseDynamicsS"

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_plastic_synapse_dynamics.AbstractPlasticSynapseDynamics,
spynnaker.pyNN.models.abstract_models.abstract_settable.AbstractSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_generate_on_machine.AbstractGenerateOnMachine

are_weights_signed()
Determines if the weights are signed values

changes_during run
Determine if the synapses change during a run

Return type bool
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dendritic_delay fraction

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

gen_matrix_params
Any parameters required by the matrix generator

Return type numpy array of uint32

gen_matrix params_size_in_bytes
The size of the parameters of the matrix generator in bytes

Return type int

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in
Return type int

get_n_fixed plastic_words_per_row (fp_size)
Get the number of fixed plastic words to be read from each row

get_n_plastic_plastic_words_per_row (pp_size)
Get the number of plastic plastic words to be read from each row

get_n_synapses_in_rows (pp_size, fp_size)
Get the number of synapses in each of the rows with plastic sizes pp_size and fp_size

get_n_words_for_ plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

get_provenance_data (pre_population_label, post_population_label)
Get the provenance data from this synapse dynamics object

get_value (key)
Get a property Get a property

get_vertex_ executable suffix()
Get the executable suffix for a vertex for this dynamics
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get_weight_maximum (connector, weights)
Get the maximum weight for the synapses

get_weight_mean (connector, weights)
Get the mean weight for the synapses

get_weight_variance (connector, weights)
Get the variance in weight for the synapses

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next
check. Marks the point after which changes are reported. Immediately after calling this method, re-
quires_mapping should return False.

read_plastic_synaptic_data (post_vertex_slice, n_synapse_types, pp_size, pp_data, fp_size,

fp_data)
Read the connections indicated in the connection indices from the data in pp_data and fp_data

requires_mapping ()
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool True if changes that have been made require that mapping be performed. Note
that this should return True the first time it is called, as the vertex must require mapping as it
has been created!

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign Set a property
* key — the name of the parameter to change
* value - the new value of the parameter to assign
timing_dependence
weight_dependence

write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec
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spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_common mod-
ule

class spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_common.Syn:

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural

Common class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsStatic or Synapse-
DynamicsSTDP. This means rewiring can operate in parallel with these types of synapses.

Written by Petrut Bogdan.

Parameters

* £ rew (int) - Frequency of rewiring (Hz). How many rewiring attempts will be done per
second.

* weight (float) — Initial weight assigned to a newly formed connection

* delay (int)— Delay assigned to a newly formed connection

* s_max (int)— Maximum fan-in per target layer neuron

* sigma_form forward (float)— Spread of feed-forward formation receptive field
* sigma_form lateral (float)— Spread of lateral formation receptive field

* p_form forward (float)— Peak probability for feed-forward formation

* p_form lateral (float) - Peak probability for lateral formation

* p_elim pot (float)— Probability of elimination of a potentiated synapse

* p_elim dep (float)— Probability of elimination of a depressed synapse

* grid(2d int array) - Grid shape

* lateral_ inhibition (bool)— Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random_partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int) - seed the random number generators
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actual_sdram usage
Actual SDRAM usage (based on what is written to spec).

Returns actual SDRAM usage
Return type int
default_parameters = {'delay': 1, 'f rew': 10000, 'grid': array([16, 16]),

distance (x0, x1, grid=array([16, 16]), type="euclidian’)
Compute the distance between points x0 and x1 place on the grid using periodic boundary conditions.

Parameters

* x0 (np.ndarray of ints)—first point in space

* x1 (np.ndarray of ints)- second pointin space

* grid (np.ndarray of ints)- shape of grid

e type (str) - distance metric, i.e. euclidian or manhattan
Returns the distance
Return type float

generate_distance_probability_ array (probability, sigma)
Generate the exponentially decaying probability LUTs.

Parameters
* probability (float) - peak probability
* sigma (float) - spread

Returns distance-dependent probabilities

Return type numpy.ndarray(float)

get_extra_sdram_usage_in_bytes (machine_in_edges)
Better approximation of SDRAM usage based on incoming machine edges

Parameters machine_in_edges (machine edges)—incoming machine edges
Returns SDRAM usage
Return type int

get_n_synapses_in_rows (pp_size, fp_size=None)
Get number of synapses in a row.

get_parameter_names ()

get_parameters_sdram usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Approximate SDRAM usage

Parameters
* n_neurons (int) - number of neurons
* n_synapse_types (int)— number of synapse types (i.e. excitatory and inhibitory)
* in_edges (edges) — incoming edges

Returns SDRAM usage

Return type int

get_vertex_executable_suffix ()
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is_same_as (synapse_dynamics)

n_words_for_ plastic_connections (value)
Get size of plastic connections in words

n_words_for static_ connections (value)
Get size of static connections in words

p_rew
The period of rewiring.

Returns The period of rewiring
Return type int

synaptic_data_update (connections, post_vertex_slice, app_edge, machine_edge)
Get static synaptic data

weight_dynamics

write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec.

Parameters
* spec (spec) — the data spec
* region (int)— memory region
* machine_time_step (int) - the duration of a machine time step (ms)
* weight_scales (list (float))— scaling the weights

* application_graph (ApplicationGraph) — the entire, highest level, graph of
the network to be simulated

* machine_graph (MachineGraph) — the entire, lowest level, graph of the network to
be simulated

* app_vertex (ApplicationVertex) — the highest level object of the post-synaptic
population

* post_slice (Slice)- the slice of the app vertex corresponding to this machine vertex

* machine_vertex (MachineVertex) — the lowest level object of the post-synaptic
population

* graph_mapper (GraphMapper) — for looking up application vertices
e routing_info (RoutingInfo) — All of the routing information on the network
Returns None

Return type None
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spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_static module

class spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_static.Syn:

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural,

spynnaker.pyNN.models.neuron.synapse _dynamics.synapse_dynamics_static.
SynapseDynamicsStatic

Class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsStatic. This means
rewiring can operate in parallel with these types of synapses.

Written by Petrut Bogdan.

Example usage to allow rewiring in parallel with STDP:

stdp_model = sim.STDPMechanism(...)

structure_model_with_stdp = sim.StructuralMechanismStatic(
weight=0,
s_max=32,
grid=[np.sqrt (pop_size), np.sqgrt (pop_size)],
random_partner=True,
f_rew=10 % 4, # Hz
sigma_form_forward=1.,
delay=10
)
plastic_projection = sim.Projection(
.
synapse_dynamics=sim.SynapseDynamics (
slow=structure_model_with_stdp

Parameters

* £ rew (int) - Frequency of rewiring (Hz). How many rewiring attempts will be done per
second.

* weight (float) — Initial weight assigned to a newly formed connection
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* delay (int)— Delay assigned to a newly formed connection

* s_max (int)— Maximum fan-in per target layer neuron

* sigma_form forward (float) - Spread of feed-forward formation receptive field
* sigma_form lateral (float)— Spread of lateral formation receptive field

* p_form forward (float) - Peak probability for feed-forward formation

* p_form lateral (float) - Peak probability for lateral formation

* p_elim pot (float) - Probability of elimination of a potentiated synapse

* p_elim dep (float)— Probability of elimination of a depressed synapse

* grid(2d int array)- Grid shape

* lateral inhibition (bool) - Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random_partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int) - seed the random number generators
changes_during_run
Determine if the synapses change during a run
Return type bool

get_n_words_for static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types, app_edge, machine_edge)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.

The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec

154 Chapter 1. spynnaker package



sPyNNaker Documentation

spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_stdp module

class spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_structural_stdp.Synap:

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural,
spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_stdp.
SynapseDynamicsSTDP

Class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsSTDP. This means
rewiring can operate in parallel with these types of synapses.

Written by Petrut Bogdan.

Example usage to allow rewiring in parallel with STDP:

stdp_model = sim.STDPMechanism(...)

structure_model_with_stdp = sim.StructuralMechanismSTDP (
stdp_model=stdp_model,
weight=0,

s_max=32,

grid=[np.sqgrt (pop_size), np.sqrt (pop_size)],

random_partner=True,

f_rew=10 xx 4, # Hz

sigma_form_forward=1.,

delay=10
)
plastic_projection = sim.Projection(

I
synapse_dynamics=sim.SynapseDynamics (
slow=structure_model_with_stdp

Parameters

* £ rew (int) - Frequency of rewiring (Hz). How many rewiring attempts will be done per
second.

* weight (float) — Initial weight assigned to a newly formed connection

1.1.

Subpackages 155



sPyNNaker Documentation

* delay (int)— Delay assigned to a newly formed connection

* s_max (int)— Maximum fan-in per target layer neuron

* sigma_form forward (float) - Spread of feed-forward formation receptive field
* sigma_form lateral (float)— Spread of lateral formation receptive field

* p_form forward (float) - Peak probability for feed-forward formation

* p_form lateral (float) - Peak probability for lateral formation

* p_elim pot (float) - Probability of elimination of a potentiated synapse

* p_elim dep (float)— Probability of elimination of a depressed synapse

* grid(2d int array)- Grid shape

* lateral inhibition (bool) - Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random_partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int) - seed the random number generators

get_n_words_for_plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types, app_edge, machine_edge)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

get_vertex_executable_ suffix()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec
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Module contents

class spynnaker.pyNN.models.neuron.synapse_dynamics.AbstractSynapseDynamics
Bases: object

NUMPY_CONNECTORS_DTYPE = [('source', 'uint32'), ('target', 'uint32'), ('weight',

are_weights_signed ()
Determines if the weights are signed values

changes_during_run
Determine if the synapses change during a run

Return type bool

convert_per_ connection_data_ to_rows (connection_row_indices, n_rows, data)
Converts per-connection data generated from connections into row-based data to be returned from
get_synaptic_data

get_delay_ maximum (connector, delays)
Get the maximum delay for the synapses

get_delay variance (connector, delays)
Get the variance in delay for the synapses

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in
Return type int

get_n_items (rows, item_size)
Get the number of items in each row as 4-byte values, given the item size

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_provenance_data (pre_population_label, post_population_label)
Get the provenance data from this synapse dynamics object

get_vertex_executable_ suffix()
Get the executable suffix for a vertex for this dynamics

get_weight_maximum (connector, weights)
Get the maximum weight for the synapses

get_weight_mean (connector, weights)
Get the mean weight for the synapses

get_weight_variance (connector, weights)
Get the variance in weight for the synapses

get_words (rows)
Convert the row data to words

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another
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write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec

class spynnaker.pyNN.models.neuron.synapse_dynamics.AbstractGenerateOnMachine
Bases: object

A synapse dynamics that can be generated on the machine

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

gen_matrix_params
Any parameters required by the matrix generator

Return type numpy array of uint32

gen_matrix params_size_in_bytes
The size of the parameters of the matrix generator in bytes

Return type int

generate_on_machine ()
Determines if this instance should be generated on the machine.

Default implementation returns True
Return type bool

class spynnaker.pyNN.models.neuron.synapse_dynamics.AbstractStaticSynapseDynamics
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics.AbstractSynapseDynamics

Dynamics which don’t change over time.

get_n_static words_per_ row (ff size)
Get the number of bytes to be read per row for the static data given the size that was written to each row

get_n_synapses_in_rows (ff_size)
Get the number of synapses in the rows with sizes ff_size

get_n_words_for_ static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,
n_synapse_types)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.
Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.
The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

read_static_synaptic_data (post_vertex_slice, n_synapse_types, [f_size, ff_data)
Read the connections from the words of data in ff data

class spynnaker.pyNN.models.neuron.synapse_dynamics.AbstractPlasticSynapseDynamics
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics.AbstractSynapseDynamics

Synapses which change over time

get_n_fixed plastic_words_per_ row (fp_size)
Get the number of fixed plastic words to be read from each row
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get_n_plastic_plastic_words_per_row (pp_size)
Get the number of plastic plastic words to be read from each row

get_n_synapses_in_rows (pp_size, fp_size)
Get the number of synapses in each of the rows with plastic sizes pp_size and fp_size

get_n_words_for_ plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

read_plastic_synaptic_data (post_vertex_slice, n_synapse_types, pp_size, pp_data, fp_size,

fp_data)
Read the connections indicated in the connection indices from the data in pp_data and fp_data

class spynnaker.pyNN.models.neuron.synapse_dynamics.PyNNSynapseDynamics (slow=None,

fast=None)
Bases: object

slow

class spynnaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamicsStatic (pad_to_length=None)
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_static_synapse_dynamics.AbstractStaticSynapseDynamics,
spynnaker.pyNN.models.abstract_models.abstract_settable.AbstractSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_generate_on_machine.AbstractGenerateOnMachine

are_weights_signed ()
Determines if the weights are signed values

changes_during_run
Determine if the synapses change during a run

Return type bool

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in
Return type int

get_n_static_words_per_ row (ff_size)
Get the number of bytes to be read per row for the static data given the size that was written to each row

get_n_synapses_in_rows (ff_size)
Get the number of synapses in the rows with sizes ff_size
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get_n_words_for_ static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes
get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.
The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

get_value (key)
Get a property Get a property

get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next

check. Marks the point after which changes are reported. Immediately after calling this method, re-
quires_mapping should return False.

read_static_synaptic_data (post_vertex_slice, n_synapse_types, ff_size, ff_data)
Read the connections from the words of data in ff data

requires_mapping ()
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool True if changes that have been made require that mapping be performed. Note
that this should return True the first time it is called, as the vertex must require mapping as it
has been created!

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign Set a property
* key — the name of the parameter to change
* value - the new value of the parameter to assign

write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec
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class spynnaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamicsSTDP (timing_dependence=None,
weight_dependence=None,
volt-
age_dependence=None,
den-
dritic_delay_fraction=1.0,

pad_to_length=None)
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.

abstract_plastic_synapse_dynamics.AbstractPlasticSynapseDynamics,
spynnaker.pyNN.models.abstract_models.abstract_settable.AbstractSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_generate_on_machine.AbstractGenerateOnMachine

are_weights_signed ()
Determines if the weights are signed values

changes_during_ run
Determine if the synapses change during a run

Return type bool
dendritic_delay fraction

gen_matrix_id
The ID of the on-machine matrix generator

Return type int

gen_matrix_ params
Any parameters required by the matrix generator

Return type numpy array of uint32

gen_matrix params_size_in_bytes
The size of the parameters of the matrix generator in bytes

Return type int

get_max_synapses (n_words)
Get the maximum number of synapses that can be held in the given number of words

Parameters n_words — The number of words the synapses must fit in
Return type int

get_n_fixed plastic_words_per_row (fp_size)
Get the number of fixed plastic words to be read from each row

get_n_plastic_plastic_words_per_row (pp_size)
Get the number of plastic plastic words to be read from each row

get_n_synapses_in_rows (pp_size, fp_size)
Get the number of synapses in each of the rows with plastic sizes pp_size and fp_size

get_n_words_for_plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)
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get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

get_provenance_data (pre_population_label, post_population_label)
Get the provenance data from this synapse dynamics object

get_value (key)
Get a property Get a property
get_vertex_executable_ suffix()

Get the executable suffix for a vertex for this dynamics

get_weight_maximum (connector, weights)
Get the maximum weight for the synapses

get_weight_mean (connector, weights)
Get the mean weight for the synapses

get_weight_variance (connector, weights)
Get the variance in weight for the synapses

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next
check. Marks the point after which changes are reported. Immediately after calling this method, re-
quires_mapping should return False.

read _plastic_synaptic_data (post_vertex_slice, n_synapse_types, pp_size, pp_data, fp_size,

fp_data)
Read the connections indicated in the connection indices from the data in pp_data and fp_data

requires_mapping ()
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool True if changes that have been made require that mapping be performed. Note
that this should return True the first time it is called, as the vertex must require mapping as it
has been created!

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign Set a property

* key — the name of the parameter to change
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* value - the new value of the parameter to assign
timing_dependence
weight_dependence

write_parameters (spec, region, machine_time_step, weight_scales)
Write the synapse parameters to the spec

class spynnaker.pyNN.models.neuron.synapse_dynamics.AbstractSynapseDynamicsStructural
Bases: object

class spynnaker.pyNN.models.neuron.synapse_dynamics.StructuralDynamics (slow=None,
fast=None,
struc-

ture=None)
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.pynn_synapse_dynamics.

PyNNSynapseDynamics
structure

class spynnaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamicsStructuralCommon (stdp_moa
f_rew=1(
weight=0
de-
lay=1,
s_max=3
sigma_fo
sigma_fo
p_form_f
p_form_l
p_elim_d
p_elim_p
grid=arr
16]),
lat-
eral_inhil
ran-
dom_pari

seed=Noi
Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.

abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural

Common class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsStatic or Synapse-
DynamicsSTDP. This means rewiring can operate in parallel with these types of synapses.

Written by Petrut Bogdan.

Parameters

* £ rew (int)- Frequency of rewiring (Hz). How many rewiring attempts will be done per
second.

* weight (float) — Initial weight assigned to a newly formed connection

* delay (int) — Delay assigned to a newly formed connection

* s_max (int)— Maximum fan-in per target layer neuron

* sigma_form_ forward (float)— Spread of feed-forward formation receptive field

* sigma_form_lateral (float)— Spread of lateral formation receptive field
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* p_form forward (float)— Peak probability for feed-forward formation
* p_form lateral (float) - Peak probability for lateral formation

* p_elim pot (float)— Probability of elimination of a potentiated synapse
* p_elim dep (float)— Probability of elimination of a depressed synapse
* grid(2d int array) - Grid shape

* lateral inhibition (bool)— Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random_partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int) - seed the random number generators
actual_sdram usage
Actual SDRAM usage (based on what is written to spec).
Returns actual SDRAM usage
Return type int
default_parameters = {'delay': 1, 'f rew': 10000, 'grid': array([16, 16]),

distance (x0, x1, grid=array([16, 16]), type="euclidian’)
Compute the distance between points x0 and x1 place on the grid using periodic boundary conditions.

Parameters

* x0 (np.ndarray of ints) - first point in space

* x1 (np.ndarray of ints)—second pointin space

* grid (np.ndarray of ints)- shape of grid

* type (str) - distance metric, i.e. euclidian or manhattan
Returns the distance
Return type float

generate_distance_probability_array (probability, sigma)
Generate the exponentially decaying probability LUTs.

Parameters
* probability (float) — peak probability
* sigma (float) - spread

Returns distance-dependent probabilities

Return type numpy.ndarray(float)

get_extra_sdram_usage_in_bytes (machine_in_edges)
Better approximation of SDRAM usage based on incoming machine edges

Parameters machine_in_edges (machine edges) - incoming machine edges
Returns SDRAM usage
Return type int

get_n_synapses_in_rows (pp_size, fp_size=None)
Get number of synapses in a row.
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get_parameter_ names ()

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Approximate SDRAM usage

Parameters
* n_neurons (int) - number of neurons
* n_synapse_types (int)— number of synapse types (i.e. excitatory and inhibitory)
* in_ edges (edges) — incoming edges
Returns SDRAM usage
Return type int
get_vertex_executable_ suffix()
is_same_as (synapse_dynamics)

n_words_for_ plastic_connections (value)
Get size of plastic connections in words

n_words_for_static_connections (value)
Get size of static connections in words

p_rew
The period of rewiring.

Returns The period of rewiring
Return type int

synaptic_data_update (connections, post_vertex_slice, app_edge, machine_edge)
Get static synaptic data

weight_dynamics

write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec.

Parameters
* spec (spec) — the data spec
* region (int)— memory region
* machine_time_step (int) — the duration of a machine time step (ms)
* weight_scales (1ist (float))— scaling the weights

* application_graph (ApplicationGraph) — the entire, highest level, graph of
the network to be simulated

* machine_graph (MachineGraph) — the entire, lowest level, graph of the network to
be simulated

* app_vertex (ApplicationVertex) — the highest level object of the post-synaptic
population

* post_slice (Slice)—the slice of the app vertex corresponding to this machine vertex

* machine_vertex (MachineVertex) — the lowest level object of the post-synaptic
population
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* graph_mapper (GraphMapper) — for looking up application vertices

e routing_info (RoutingInfo)— All of the routing information on the network

Returns None

Return type None

class spynnaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamicsStructuralStatic (stdp_moa

Bases:

rewiring can operate in parallel with these types of synapses.
Written by Petrut Bogdan.

Example usage to allow rewiring in parallel with STDP:

spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural,
spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_static.
SynapseDynamicsStatic

Class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsStatic. This means

stdp_model = sim.STDPMechanism(...)

structure_model_with_stdp = sim.StructuralMechanismStatic(
weight=0,
s_max=32,
grid=[np.sgrt (pop_size), np.sqrt (pop_size)],
random_partner=True,
f_rew=10 xx 4, # Hz
sigma_form_forward=1.,
delay=10
)
plastic_projection = sim.Projection(
.
synapse_dynamics=sim.SynapseDynamics (
slow=structure_model_with_stdp

Parameters
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* £ rew (int)— Frequency of rewiring (Hz). How many rewiring attempts will be done per
second.

* weight (float) — Initial weight assigned to a newly formed connection

* delay (int) — Delay assigned to a newly formed connection

* s_max (int)— Maximum fan-in per target layer neuron

* sigma_form_forward (float)— Spread of feed-forward formation receptive field
* sigma_form_lateral (float)— Spread of lateral formation receptive field

* p_form forward (float)— Peak probability for feed-forward formation

* p_form lateral (float) - Peak probability for lateral formation

* p_elim pot (float)— Probability of elimination of a potentiated synapse

* p_elim dep (float) - Probability of elimination of a depressed synapse

* grid (2d int array) - Grid shape

* lateral_inhibition (bool)— Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random_partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int) - seed the random number generators
changes_during run
Determine if the synapses change during a run
Return type bool

get_n_words_for_ static_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_static_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types, app_edge, machine_edge)
Get the fixed-fixed data for each row, and lengths for the fixed-fixed parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row for the fixed-fixed region.
The row into which connection should go is given by connection_row_indices, and the total number of
rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for the fixed-fixed region.

get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another
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write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec

class spynnaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamicsStructuralSTDP (stdp_model-

Bases: spynnaker.pyNN.models.neuron.synapse_dynamics.
abstract_synapse_dynamics_structural.AbstractSynapseDynamicsStructural,
spynnaker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_stdp.
SynapseDynamicsSTDP

Class that enables synaptic rewiring. It acts as a wrapper around SynapseDynamicsSTDP. This means
rewiring can operate in parallel with these types of synapses.

Written by Petrut Bogdan.

Example usage to allow rewiring in parallel with STDP:

stdp_model = sim.STDPMechanism(...)

structure_model_with_stdp = sim.StructuralMechanismSTDP (
stdp_model=stdp_model,
weight=0,

s_max=32,

grid=[np.sqgrt (pop_size), np.sqgrt (pop_size)],

random_partner=True,

f_rew=10 =+ 4, # Hz

sigma_form_forward=1.,

delay=10
)
plastic_projection = sim.Projection(

.7
synapse_dynamics=sim.SynapseDynamics (
slow=structure_model_with_stdp

Parameters

* £ rew (int) - Frequency of rewiring (Hz). How many rewiring attempts will be done per
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second.
* weight (float) — Initial weight assigned to a newly formed connection
* delay (int) — Delay assigned to a newly formed connection
* s_max (int)— Maximum fan-in per target layer neuron
* sigma_form_forward (float)— Spread of feed-forward formation receptive field
* sigma_form_lateral (float)— Spread of lateral formation receptive field
* p_form forward (float) - Peak probability for feed-forward formation
* p_form lateral (float)— Peak probability for lateral formation
* p_elim pot (float)— Probability of elimination of a potentiated synapse
* p_elim dep (float)— Probability of elimination of a depressed synapse
* grid (2d int array) - Grid shape

* lateral_inhibition (bool)— Flag whether to mark synapses formed within a layer
as inhibitory or excitatory

* random partner (bool) — Flag whether to randomly select pre-synaptic partner for
formation

* seed (int)—seed the random number generators

get_n_words_for plastic_connections (n_connections)
Get the number of 32-bit words for n_connections in a single row

get_parameter_ names ()
Get the parameter names available from the synapse dynamics components

Return type iterable(str)

get_parameters_sdram_usage_in_bytes (n_neurons, n_synapse_types, in_edges)
Get the SDRAM usage of the synapse dynamics parameters in bytes

get_plastic_synaptic_data (connections, connection_row_indices, n_rows, post_vertex_slice,

n_synapse_types, app_edge, machine_edge)
Get the fixed-plastic data, and plastic-plastic data for each row, and lengths for the fixed_plastic and plastic-

plastic parts of each row.

Data is returned as an array made up of an array of 32-bit words for each row, for each of the fixed-
plastic and plastic-plastic data regions. The row into which connection should go is given by connec-
tion_row_indices, and the total number of rows is given by n_rows.

Lengths are returned as an array made up of an integer for each row, for each of the fixed-plastic and
plastic-plastic regions.

get_vertex_executable_suffix ()
Get the executable suffix for a vertex for this dynamics

is_same_as (synapse_dynamics)
Determines if this synapse dynamics is the same as another

write_parameters (spec, region, machine_time_step, weight_scales, application_graph, ma-
chine_graph, app_vertex, post_slice, machine_vertex, graph_mapper, rout-

ing_info)
Write the synapse parameters to the spec
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spynnaker.pyNN.models.neuron.synapse_io package
Submodules
spynnaker.pyNN.models.neuron.synapse_io.abstract_synapse_io module

class spynnaker.pyNN.models.neuron.synapse_io.abstract_synapse_io.AbstractSynapseIO
Bases: object

get_block_n_bytes (max_row_length, n_rows)
Get the number of bytes in a block given the max row length and number of rows

get_max_row_info (synapse_info, post_vertex_slice, n_delay_stages, population_table, ma-

chine_time_step, in_edge)
Get the information about the maximum lengths of delayed and undelayed rows in bytes (including

header), words (without header) and number of synapses

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by the synapse representation before extensions are required, or None
if any delay is supported

get_synapses (synapse_info, pre_slices, pre_slice_index, post_slices, post_slice_index,
pre_vertex_slice, post_vertex_slice, n_delay_stages, population_table,
n_synapse_types, weight_scales, machine_time_step, app_edge, machine_edge)
Get the synapses as an array of words for non-delayed synapses and an array of words for delayed synapses

read_synapses (synapse_info,  pre_vertex_slice,  post_vertex_slice, max_row_length, de-
layed_max_row_length, n_synapse_types, weight_scales, data, delayed_data,

n_delay_stages, machine_time_step)
Read the synapses for a given projection synapse information object out of the given data

spynnaker.pyNN.models.neuron.synapse_io.max_row_info module

class spynnaker.pyNN.models.neuron.synapse_io.max_row_info.MaxRowInfo (undelayed_max_n_synapses,

de-
layed_max_n_synapses,
unde-
layed_max_bytes,
de-
layed_max_bytes,
unde-
layed_max_words,
de-
layed_max_words)

Bases: object

Information about the maximums for rows in a synaptic matrix.

delayed max_bytes

delayed max_n_synapses

delayed max_words

undelayed_max_ bytes

undelayed _max_n_synapses

undelayed_max_words
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spynnaker.pyNN.models.neuron.synapse_io.synapse_io_row_based module

class spynnaker.pyNN.models.neuron.synapse_io.synapse_io_row_based.SynapseIORowBased
Bases: spynnaker.pyNN.models.neuron.synapse_1o0.abstract_synapse_1io.
AbstractSynapseIO

A SynapseRowlO implementation that uses a row for each source neuron, where each row consists of a fixed
region, a plastic region, and a fixed-plastic region (this is the bits of the plastic row that don’t actually change).
The plastic region structure is determined by the synapse dynamics of the connector.

get_block_n_bytes (max_row_length, n_rows)
Get the number of bytes in a block given the max row length and number of rows

get_max_row_info (synapse_info, post_vertex_slice, n_delay_stages, population_table, ma-
chine_time_step, in_edge)
Get the information about the maximum lengths of delayed and undelayed rows in bytes (including
header), words (without header) and number of synapses

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by the synapse representation before extensions are required, or None
if any delay is supported

get_synapses (synapse_info, pre_slices,  pre_slice_index, post_slices,  post_slice_index,
pre_vertex_slice, post_vertex_slice, n_delay_stages, population_table,

n_synapse_types, weight_scales, machine_time_step, app_edge, machine_edge)
Get the synapses as an array of words for non-delayed synapses and an array of words for delayed synapses

read_synapses (synapse_info,  pre_vertex_slice,  post_vertex_slice, — max_row_length,  de-
layed_max_row_length, n_synapse_types, weight_scales, data, delayed_data,

n_delay_stages, machine_time_step)
Read the synapses for a given projection synapse information object out of the given data

Module contents

class spynnaker.pyNN.models.neuron.synapse_io.AbstractSynapseIO
Bases: object

get_block_n_bytes (max_row_length, n_rows)
Get the number of bytes in a block given the max row length and number of rows

get_max_row_info (synapse_info, post_vertex_slice, n_delay_stages, population_table, ma-
chine_time_step, in_edge)
Get the information about the maximum lengths of delayed and undelayed rows in bytes (including
header), words (without header) and number of synapses

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by the synapse representation before extensions are required, or None
if any delay is supported

get_synapses (synapse_info, pre_slices, pre_slice_index, post_slices,  post_slice_index,
pre_vertex_slice, post_vertex_slice, n_delay_stages, population_table,

n_synapse_types, weight_scales, machine_time_step, app_edge, machine_edge)
Get the synapses as an array of words for non-delayed synapses and an array of words for delayed synapses

read_synapses (synapse_info,  pre_vertex_slice,  post_vertex_slice, — max_row_length, de-
layed_max_row_length, n_synapse_types, weight_scales, data, delayed_data,

n_delay_stages, machine_time_step)
Read the synapses for a given projection synapse information object out of the given data
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class spynnaker.pyNN.models.neuron.synapse_io.SynapseIORowBased
Bases: spynnaker.pyNN.models.neuron.synapse_10.abstract_synapse_1io.
AbstractSynapseIO

A SynapseRowlO implementation that uses a row for each source neuron, where each row consists of a fixed
region, a plastic region, and a fixed-plastic region (this is the bits of the plastic row that don’t actually change).
The plastic region structure is determined by the synapse dynamics of the connector.

get_block_n_bytes (max_row_length, n_rows)
Get the number of bytes in a block given the max row length and number of rows

get_max_row_info (synapse_info, post_vertex_slice, n_delay_stages, population_table, ma-

chine_time_step, in_edge)
Get the information about the maximum lengths of delayed and undelayed rows in bytes (including

header), words (without header) and number of synapses

get_maximum delay supported_in_ms (machine_time_step)
Get the maximum delay supported by the synapse representation before extensions are required, or None
if any delay is supported

get_synapses (synapse_info,  pre_slices,  pre_slice_index,  post_slices,  post_slice_index,
pre_vertex_slice, post_vertex_slice, n_delay_stages, population_table,
n_synapse_types, weight_scales, machine_time_step, app_edge, machine_edge)
Get the synapses as an array of words for non-delayed synapses and an array of words for delayed synapses

read_synapses (synapse_info,  pre_vertex_slice,  post_vertex_slice, — max_row_length,  de-
layed_max_row_length, n_synapse_types, weight_scales, data, delayed_data,

n_delay_stages, machine_time_step)
Read the synapses for a given projection synapse information object out of the given data

spynnaker.pyNN.models.neuron.synapse_types package
Submodules
spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type module

class spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.AbstractSynapseType
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component.
AbstractStandardNeuronComponent

Represents the synapse types supported.

Parameters data_types — A list of data types in the component structure, in the order that they
appear

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_ by target (rarget)
Get the ID of a synapse given the name.

Returns The ID of the synapse

Return type int
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get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings

Return type array(str)

spynnaker.pyNN.models.neuron.synapse_types.synapse_type_alpha module

class spynnaker.pyNN.models.neuron.synapse_types.synapse_type_alpha.SynapseTypeAlpha (exc_res]

exc_exp

tau_syn

inh_res]

inh_exp

tau_syn
Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.
AbstractSynapseType

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

exc_response

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_ by target (rarget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable
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get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

inh_response

tau_syn_E

tau_syn_1I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

spynnaker.pyNN.models.neuron.synapse_types.synapse_type_delta module

class spynnaker.pyNN.models.neuron.synapse_types.synapse_type_delta.SynapseTypeDelta (isyn_exc

isyn_inl
Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract__synapse_type.
AbstractSynapseType

This represents a synapse type with two delta synapses

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state
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Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id by target (rarget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

isyn_exc

isyn_inh

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update
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spynnaker.pyNN.models.neuron.synapse_types.synapse_type_dual_exponential module

class spynnaker.pyNN.models.neuron.synapse_types.synapse_type_dual_exponential.SynapseTypel

Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.
AbstractSynapseType

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_by_target (rarget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters
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* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice - The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

isyn_exc

isyn_exc2

isyn_inh

tau_syn_E

tau_syn E2

tau_syn_1I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

spynnaker.pyNN.models.neuron.synapse_types.synapse_type_exponential module

class spynnaker.pyNN.models.neuron.synapse_types.synapse_type_exponential.SynapseTypeExpone

Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract__synapse_type.
AbstractSynapseType

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary) — A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
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Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_by_target (farget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

isyn_exc

isyn_inh

tau_syn_E

tau_syn I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element

* parameters — The holder of the parameters to update
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* state_variables — The holder of the state variables to update

Module contents

class spynnaker.pyNN.models.neuron.synapse_types.AbstractSynapseType (data_types)
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard_neuron_component.
AbstractStandardNeuronComponent

Represents the synapse types supported.

Parameters data_types — A list of data types in the component structure, in the order that they
appear

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_by_target (farget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

class spynnaker.pyNN.models.neuron.synapse_types.SynapseTypeDualExponential (fau_syn_E,
tau_syn_E2,
tau_syn_l,
isyn_exc,
isyn_exc2,
isyn_inh)
Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.
AbstractSynapselype

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for

Return type int
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get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_ by target (rarger)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

isyn_exc

isyn_exc2

isyn_inh

tau_syn_E

tau_syn E2

tau_syn_1I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters

¢ values — The values read from the machine, one for each struct element
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* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.synapse_types.SynapseTypeExponential (fau_syn_FE,

tau_syn_I,
isyn_exc,
isyn_inh)
Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.
AbstractSynapseTlype
add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters
add _state_ variables (state_variables)
Add the initial values of the state variables to the state variables holder
Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables
get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state
Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int
get_n_synapse_types ()
Get the number of synapse types supported.
Returns The number of synapse types supported
Return type int
get_synapse_id_ by target (rarget)
Get the ID of a synapse given the name.
Returns The ID of the synapse
Return type int
get_synapse_targets ()
Get the target names of the synapse type.
Returns an array of strings
Return type array(str)
get_units (variable)
Get the units of the given variable
Parameters variable (str)— The name of the variable
get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model
Parameters
* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters
* state_variables (spinn_utilities.ranged.range_dictionary.

RangeDictionary) — The holder of the state variables
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* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str) - The name of the variable
Return type bool

isyn_exc

isyn_inh

tau_syn E

tau_syn_1I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.synapse_types.SynapseTypeDelta (isyn_exc,

isyn_inh)
Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.
AbstractSynapseType
This represents a synapse type with two delta synapses
add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— A holder of the parameters
add state variables (state_variables)
Add the initial values of the state variables to the state variables holder
Parameters state_variables (spinn_utilities.ranged.

range_dictionary.RangeDictionary) — A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_ by target (rarget)
Get the ID of a synapse given the name.
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Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

isyn_exc

isyn_inh

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

class spynnaker.pyNN.models.neuron.synapse_types.SynapseTypeAlpha (exc_response,

exc_exp_response,
tau_syn_E,
inh_response,
inh_exp_response,
tau_syn_I)

Bases: spynnaker.pyNN.models.neuron.synapse_types.abstract_synapse_type.

AbstractSynapseTlype

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder
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Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

exc_response

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_n_synapse_types ()
Get the number of synapse types supported.

Returns The number of synapse types supported
Return type int

get_synapse_id_ by target (rarget)
Get the ID of a synapse given the name.

Returns The ID of the synapse
Return type int

get_synapse_targets ()
Get the target names of the synapse type.

Returns an array of strings
Return type array(str)

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_vwvariable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable

Return type bool
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inh_response
tau_syn_E
tau_syn I

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update

spynnaker.pyNN.models.neuron.threshold_types package
Submodules
spynnaker.pyNN.models.neuron.threshold_types.abstract_threshold_type module

class spynnaker.pyNN.models.neuron.threshold_ types.abstract_threshold_type.AbstractThresho.
Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard _neuron_component.
AbstractStandardNeuronComponent

Represents types of threshold for a neuron (e.g., stochastic).

Parameters data_ types — A list of data types in the component structure, in the order that they
appear

spynnaker.pyNN.models.neuron.threshold_types.threshold_type_maass_stochastic module

class spynnaker.pyNN.models.neuron.threshold_types.threshold_type_maass_stochastic.Thresho.

Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.
AbstractThresholdType

A stochastic threshold

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

du_th

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
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Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool
tau_th

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

v_thresh

spynnaker.pyNN.models.neuron.threshold_types.threshold_type_static module

class spynnaker.pyNN.models.neuron.threshold_types.threshold type_static.ThresholdTypeStat:
Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.
AbstractThresholdType

A threshold that is a static value

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables
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get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice - The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types

Return type A list of (single value or list of values or RangedList)
has_variable (variable)
Determine if this component has a variable by the given name
Parameters variable (str)— The name of the variable
Return type bool
update_values (values, parameters, state_variables)

Update the parameters and state variables with the given struct values that have been read from the machine
Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update

* state_variables — The holder of the state variables to update
v_thresh

Module contents

class spynnaker.pyNN.models.neuron.threshold_types.AbstractThresholdType (data_types)

Bases: spynnaker.pyNN.models.neuron.implementations.abstract_standard _neuron_component
AbstractStandardNeuronComponent

Represents types of threshold for a neuron (e.g., stochastic).

Parameters data_types — A list of data types in the component structure, in the order that they
appear

class spynnaker.pyNN.models.neuron.threshold_types.ThresholdTypeStatic (v_thresh)

Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.
AbstractThresholdType

A threshold that is a static value
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add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add _state variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str) - The name of the variable

get_values (parameters, state_variables, vertex_slice)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update
v_thresh

class spynnaker.pyNN.models.neuron.threshold_types.ThresholdTypeMaassStochastic (du_th,
tau_th,

v_thresh)
Bases: spynnaker.pyNN.models.neuron.threshold types.abstract_threshold type.

AbstractThresholdType
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A stochastic threshold

add_parameters (parameters)
Add the initial values of the parameters to the parameter holder

Parameters parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — A holder of the parameters

add_state_variables (state_variables)
Add the initial values of the state variables to the state variables holder

Parameters state_variables (spinn_utilities.ranged.
range_dictionary.RangeDictionary)— A holder of the state variables

du_th

get_n_cpu_cycles (n_neurons)
Get the number of CPU cycles required to update the state

Parameters n_neurons (int)— The number of neurons to get the cycles for
Return type int

get_units (variable)
Get the units of the given variable

Parameters variable (str)— The name of the variable

get_values (parameters, state_variables, vertex_slice, ts)
Get the values to be written to the machine for this model

Parameters

* parameters (spinn_utilities.ranged.range_dictionary.
RangeDictionary) — The holder of the parameters

* state_variables (spinn_utilities.ranged.range_dictionary.
RangeDictionary)— The holder of the state variables

* vertex_slice — The slice of variables being retrieved
Returns A list with the same length as self.struct.field_types
Return type A list of (single value or list of values or RangedList)

has_variable (variable)
Determine if this component has a variable by the given name

Parameters variable (str)— The name of the variable
Return type bool
tau_th

update_values (values, parameters, state_variables)
Update the parameters and state variables with the given struct values that have been read from the machine

Parameters
¢ values — The values read from the machine, one for each struct element
* parameters — The holder of the parameters to update
* state_variables — The holder of the state variables to update

v_thresh
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Submodules

spynnaker.pyNN.models.neuron.abstract_population_vertex module

class spynnaker.pyNN.models.neuron.abstract_population_vertex.AbstractPopulationVertex (n_ne

Bases: pacman.model.graphs.application.application_vertex.
ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_generates_data_specification.AbstractGeneratesDataSpecification,
spinn_front_end_common.abstract_models.abstract_has_associated_binary.
AbstractHasAssociatedBinary, spynnaker.pyNN.models.abstract_models.
abstract_contains_units.AbstractContainsUnits, spynnaker.pyNN.
models.common.abstract_spike _recordable.AbstractSpikeRecordable,
spynnaker.pyNN.models.common.abstract_neuron_recordable.
AbstractNeuronRecordable, spinn_front_end_common.abstract_models.

la-
bel,
con-
straip
max._
spike
ring._
in-
com-
ing_.
neu-
ron_|
pynn

abstract_provides_outgoing partition_constraints.AbstractProvidesOutgoingPartitionCons

spinn_front_end_common.abstract_models.abstract_provides_incoming_partition_constraint

AbstractProvidesIncomingPartitionConstraints, spynnaker.pyNN.
models.abstract_models.abstract_population_initializable.
AbstractPopulationInitializable, spynnaker.pyNN.models.abstract_models.

abstract_population settable.AbstractPopulationSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spinn_front_end_common.abstract_models.
abstract_rewrites_data_specification.AbstractRewritesDataSpecification,
spynnaker.pyNN.models.abstract_models.abstract_read parameters before set.
AbstractReadParametersBeforeSet, spynnaker.pyNN.models.abstract_models.
abstract_accepts_incoming_synapses.AbstractAcceptsIncomingSynapses,

spinn_front_end_common.abstract_models.impl.provides_key_to_atom_mapping_impl.

ProvidesKeyToAtomMappingImpl, spinn_front_end_common.abstract_models.
abstract_can_reset.AbstractCanReset

Underlying vertex model for Neural Populations.
BASIC_MALLOC_USAGE = 2

BYTES_TILL_START_ OF_GLOBAL_PARAMETERS = 32
RUNTIME_SDP_PORT_SIZE = 4
SPIKE_RECORDING_REGION = 0
TRAFFIC_IDENTIFIER = 'BufferTraffic'

add_pre_run_connection_holder (connection_holder, edge, synapse_info)
Add a connection holder to the vertex to be filled in when the connections are actually generated.
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clear connection_cache ()
Clear the connection data stored in the vertex so far.

clear_recording (variable, buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
* graph_mapper — the graph mapper object
Return type None

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
* graph_mapper - the graph mapper object
Return type None
conductance_based

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

e constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

describe ()
Get a human-readable description of the cell or synapse type.

The output may be customised by specifying a different template together with an associated template
engine (see pyNN.descriptions).

If template is None, then a dictionary containing the template context will be returned.
gen_on_machine (vertex_slice)

generate_data_specification (spec, placement, machine_time_step, time_scale_factor,
graph_mapper, application_graph, machine_graph, rout-

ing_info, data_n_time_steps)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None
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get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary_ start_type ()
Get the start type of the binary to be run.

Return type ExecutableType
get_connection_holders ()

get_connections_from machine (fransceiver, placement, edge, graph_mapper, rout-
ing_infos, synapse_information, machine_time_step,
using_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration=True,

fixed_routes=None)
Get the connections from the machine post-run.

get_cpu_usage_for_atoms (vertex_slice)

get_data (variable, n_machine_time_steps, placements, graph_mapper, buffer_manager, ma-

chine_time_step)
Get the recorded data

Parameters

* variable -

* n_machine_time_steps -

* placements —

* graph_mapper —

* buffer_manager —

* machine_time_step -
Returns

get_dtcm_usage_for_atoms (vertex_slice)

get_incoming partition_constraints (partition)
Get constraints to be added to the given edge that goes in to a vertex of this vertex.

Parameters

e partition (AbstractOutgoingEdgePartition)— An partition that goes in to
this vertex

* partition — partition that goes into this vertex
Returns A list of constraints
Return type list(AbstractConstraint) Gets the constraints for partitions going into this vertex.
Returns list of constraints

get_initial_wvalue (variable, selector=None)
Gets the value for any variable whose in initialize_parameters.keys

Should return the current value not the default one.
Must support the variable as listed in initialize_parameters.keys, ideally also with _inif removed or added.

Parameters
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e variable (str) — variable name with our without _init

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by this vertex.

get_neuron_sampling_interval (variable)
Returns the current sampling interval for this variable

Parameters variable — PyNN name of the variable
Returns Sampling interval in micro seconds

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters

e partition (AbstractOutgoingEdgePartition) — An edge that comes out of
this vertex

e partition — the partition that leaves this vertex
Returns A list of constraints
Return type list(AbstractConstraint) Gets the constraints for partitions going out of this vertex.
Returns list of constraints

get_recordable_variables ()
Returns a list of the variables this models is expected to collect

get_resources_used_by_atoms (vertex_slice, graph, machine_time_step)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S1ice) - the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None - this method does not raise any known exception

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements - the placements object
* graph_mapper — the graph mapper object
* buffer_manager — the buffer manager object
* machine_time_step - the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling_ interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds
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get_synapse_id_by_ target (rarget)
Get the ID of a synapse given the name.

Parameters target (str)— The name of the synapse
Return type int

get_units (variable)
Get units for a given variable

Parameters variable — the variable to find units from
Returns the units as a string.

get_value (key)
Get a property Get a property of the overall model.

initialize (variable, value)
Set the initial value of one of the state variables of the neurons in this population.

initialize_parameters
List the parameters that are initializable.

If “foo” is initializable there should be a setter initialize_foo and a getter property foo_init
Returns list of property names

is_recording (variable)
Determines if variable is being recorded

Returns True if variable are being recorded, False otherwise
Return type bool

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise
Return type bool

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next
check.

mark_ regions_reloaded ()
Indicate that the regions have been reloaded

n_atoms
The number of atoms in the vertex

Return type int

read_parameters_from_machine (transceiver, placement, vertex_slice)
Read the parameters from the machine before any are changed

Parameters
* transceiver - the SpinnMan interface
* placement - the placement of a vertex
e vertex_slice — the slice of atoms for this vertex

regenerate_data_specification (spec, placement, machine_time_step, time_scale_factor,
graph_mapper, routing_info)
Regenerate the data specification, only generating regions that have changed and need to be reloaded
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Parameters
* spec (DataSpecificationGenerator)— Where to write the regenerated spec
* placement (Placement)— Where are we regenerating for?

requires_data_generation
True if changes that have been made require that data generation be performed. By default this returns
False but can be overridden to indicate changes that require data regeneration.

Return type bool

requires_mapping
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool

requires_memory_regions_to_be_reloaded()
Return true if any data region needs to be reloaded

Return type bool

reset_to_first timestep ()
Reset the object to first time step.

ring_buffer sigma

set_initial_ wvalue (variable, value, selector=None)
Sets the value for any variable whose in initialize_parameters.keys

Must support the variable as listed in initialize_parameters.keys, ideally also with _init removed or added
Parameters
e variable (str)— variable name with our without _init
* value — New value for the variable

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

set_recording (variable, new_state=True, sampling_interval=None, indexes=None)
Sets variable to being recorded

set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) - Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

set_synapse_dynamics (synapse_dynamics)
Set the synapse dynamics of this vertex.

set_value (key, value)
Set a property

Parameters
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* key — the name of the parameter to change

* value - the new value of the parameter to assign Set a property of the overall model.
spikes_per_ second
synapse_dynamics

weight_scale

spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model module

class spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model .AbstractPyNNNeuronModel (model
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints, spikes_per_second, ring_buffer_sigma, incom-
ing_spike_buffer_size)
Create a vertex for a population of the model

Parameters
* n_neurons (int)— The number of neurons in the population
* label (str) - The label to give to the vertex
* constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex
default_population_parameters = {'incoming_ spike_buffer_size': None, 'ring buffer_ sig

classmethod get_max atoms_per_core ()
Get the maximum number of atoms per core for this model

Return type int

classmethod set_model_max_atoms_per_core (n_atoms=255)
Set the maximum number of atoms per core for this model

Parameters n_atoms (int or None)-The new maximum, or None for the largest possible

spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard module

class spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model_standard.AbstractPyNNNeuronM

Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model.
AbstractPyNNNeuronModel
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spynnaker.pyNN.models.neuron.connection_holder module

class spynnaker.pyNN.models.neuron.connection_holder.ConnectionHolder (data_items_to_return,
as_list,
n_pre_atoms,
n_post_atoms,

con-
nec-

tions=None,
fixed_values=None,
no-

tify=None)

Bases: object
Holds a set of connections to be returned in a PyNN-specific format
Parameters
* data_items_to_return — A list of data fields to be returned

* as_list — True if the data will be returned as a list, False if it is to be returned as a matrix
(or series of matrices)

* n_pre_atoms — The number of atoms in the pre-vertex
* n_post_atoms — The number of atoms in the post-vertex

* connections — Any initial connections, as a numpy structured array of source, target,
weight and delay

* fixed_wvalues — A list of tuples of field names and fixed values to be appended to the
other fields per connection, formatted as [(field_name, value), ...]. Note that if the field is
to be returned, the name must also appear in data_items_to_return, which determines the
order of items in the result

* notify — A callback to call when the connections have all been added. This should accept
a single parameter, which will contain the data requested

add_connections (connections)
Add connections to the holder to be returned

Parameters connections — The connection to add, as a numpy structured array of source,
target, weight and delay

connections
The connections stored

finish ()
Finish adding connections
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spynnaker.pyNN.models.neuron.generator_data module

class spynnaker.pyNN.models.neuron.generator_data.GeneratorData (synaptic_matrix_offset,

Bases: object
Data for each connection of the synapse generator.
BASE_SIZE = 68

gen_data
Get the data to be written for this connection

Return type numpy array of uint32

size
The size of the generated data in bytes

Return type int

spynnaker.pyNN.models.neuron.population_machine_vertex module

de-
layed_synaptic_matrix_offset,
max_row_n_words,
max_delayed_row_n_words,
max_row_n_synapses,
max_delayed_row_n_synapses,
pre_slices,

pre_slice_index,

post_slices,

post_slice_index,
pre_vertex_slice,
post_vertex_slice,
synapse_information,
max_stage,

ma-

chine_time_step)

class spynnaker.pyNN.models.neuron.population_machine_vertex.PopulationMachineVertex (resource

Bases: pacman.model.graphs.machine.machine_vertex.MachineVertex,
spinn_front_end_common.interface.buffer management.buffer models.
abstract_receive_buffers_to_host.AbstractReceiveBuffersToHost,
spinn_front_end_common.interface.provenance.provides_provenance_data_from_machine_impl

ProvidesProvenanceDataFromMachineImpl,
abstract_models.abstract_recordable.AbstractRecordable,

spinn_front_end_common.

spinn_front_end_common.interface.profiling.abstract_has_profile_data.

AbstractHasProfileData
Parameters
* resources_required —

* recorded_region_ids -
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e label —
e constraints -

class EXTRA PROVENANCE DATA ENTRIES
Bases: enum.Enum

An enumeration.

BUFFER_OVERFLOW_COUNT = 2

CURRENT_TIMER _TIC = 3

PLASTIC_SYNAPTIC WEIGHT_SATURATION_COUNT = 4
PRE_SYNAPTIC_EVENT_COUNT = 0
SATURATION_COUNT = 1

N_ADDITIONAL PROVENANCE DATA_ITEMS = 5

PROFILE_TAG_LABELS = {O: 'TIMER', 1: 'DMA_READ', 2: 'INCOMING_SPIKE', 3:

get_profile_data (transceiver, placement)
Get the profile data recorded during simulation

Return type spinn_front_end_common.interface.profiling.
profile_data.ProfileData

get_provenance_data_from_machine (transceiver, placement)
Retrieve the provenance data.

Parameters

e transceiver (Transceiver)— How to talk to the machine

* placement (Placement)— Which vertex are we retrieving from, and where was it
Return type list(ProvenanceDataltem)

get_recorded_region_ids ()
Get the recording region IDs that have been recorded using buffering

Returns The region numbers that have active recording
Return type iterable(int)

get_recording_region_base_address (xrx, placement)
Get the recording region base address

Parameters

* txrx (Iransceiver) —the SpiNNMan instance

* placement (Placement) — the placement object of the core to find the address of
Returns the base address of the recording region
Return type int

is_recording ()
Deduce if the recorder is actually recording

Return type bool

resources_required
The resources required by the vertex

Return type ResourceContainer
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spynnaker.pyNN.models.neuron.synaptic_manager module

class spynnaker.pyNN.models.neuron.synaptic_manager.SynapticManager (n_synapse_types,
ring_buffer_sigma,
spikes_per_second,
config,
popula-
tion_table_type=None,
synapse_io=None)

Bases: object

Deals with synapses
add_pre_run_connection_holder (connection_holder, edge, synapse_info)
clear connection_cache ()

gen_on_machine (vertex_slice)
True if the synapses should be generated on the machine

get_connection_holders ()

get_connections_from machine (transceiver, placement, machine_edge, graph_mapper,
routing_infos,  synapse_info, = machine_time_step,  us-

ing_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration="True,

fixed_routes=None)
get_dtcm _usage_in_bytes ()
get_incoming_partition_constraints /()
get_maximum delay_ supported_in_ms (machine_time_step)
get_n_cpu_cycles ()
get_sdram_usage_in_bytes (vertex_slice, in_edges, machine_time_step)
ring buffer sigma
spikes_per_ second
synapse_dynamics
vertex_executable suffix

write_data_spec (spec, application_vertex, post_vertex_slice, machine_vertex, placement, ma-
chine_graph, application_graph, routing_info, graph_mapper, weight_scale, ma-
chine_time_step)
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Module contents

class spynnaker.pyNN.models.neuron.AbstractPopulationVertex (n_neurons, la-

bel, constraints,
max_atoms_per_core,
spikes_per_second,
ring_buffer_sigma,
incom-
ing_spike_buffer_size,
neuron_impl,

pynn_model)
Bases: pacman.model.graphs.application.application_vertex.
ApplicationVertex, spinn_front_end_common.abstract_models.

abstract_generates_data_specification.AbstractGeneratesDataSpecification,
spinn_front_end_common.abstract_models.abstract_has_associated_binary.
AbstractHasAssociatedBinary, spynnaker.pyNN.models.abstract_models.
abstract_contains units.AbstractContainsUnits, spynnaker.pyNN.
models.common.abstract_spike_recordable.AbstractSpikeRecordable,
spynnaker.pyNN.models.common.abstract_neuron_recordable.

AbstractNeuronRecordable, spinn_front_end_common.abstract_models.
abstract_provides_outgoing_partition_constraints.AbstractProvidesOutgoingPartitionCons
spinn_front_end_common.abstract_models.abstract_provides_incoming_partition_constraint

AbstractProvidesIncomingPartitionConstraints, spynnaker.pyNN.
models.abstract_models.abstract_population_initializable.
AbstractPopulationInitializable, spynnaker.pyNN.models.abstract_models.

abstract_population_settable.AbstractPopulationSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_ run.
AbstractChangableAfterRun, spinn_front_end_common.abstract_models.
abstract_rewrites_data_specification.AbstractRewritesDataSpecification,
spynnaker.pyNN.models.abstract_models.abstract_read parameters before_ set.
AbstractReadParametersBeforeSet, spynnaker.pyNN.models.abstract_models.
abstract_accepts_incoming_synapses.AbstractAcceptsIncomingSynapses,
spinn_front_end_common.abstract_models.impl.provides_key_to_atom mapping impl.
ProvidesKeyToAtomMappingImpl, spinn_front_end_common.abstract_models.
abstract_can_reset.AbstractCanReset

Underlying vertex model for Neural Populations.
BASIC_MALLOC_USAGE = 2

BYTES_TILL_START OF_GLOBAL_PARAMETERS = 32
RUNTIME_SDP_PORT_SIZE = 4
SPIKE_RECORDING_REGION = 0
TRAFFIC_IDENTIFIER = 'BufferTraffic'

add_pre_run_connection_holder (connection_holder, edge, synapse_info)
Add a connection holder to the vertex to be filled in when the connections are actually generated.

clear_ connection_cache ()
Clear the connection data stored in the vertex so far.

clear_recording (variable, buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
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* buffer_manager — the buffer manager object

* placements — the placements object

* graph_mapper - the graph mapper object
Return type None

clear_spike_recording (buffer_manager, placements, graph_mapper)

Clear the recorded data from the object
Parameters
* buffer_manager — the buffer manager object
* placements — the placements object
* graph_mapper — the graph mapper object
Return type None
conductance_based

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

describe ()
Get a human-readable description of the cell or synapse type.

The output may be customised by specifying a different template together with an associated template
engine (see pyNN.descriptions).

If template is None, then a dictionary containing the template context will be returned.
gen_on_machine (vertex_slice)

generate_data_specification (spec, placement, machine_time_step, time_scale_factor,
graph_mapper, application_graph, machine_graph, rout-
ing_info, data_n_time_steps)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary_ start_type ()
Get the start type of the binary to be run.
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Return type ExecutableType
get_connection_holders ()

get_connections_from machine (transceiver, placement, edge, graph_mapper, rout-
ing_infos, synapse_information, machine_time_step,
using_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration=True,

fixed_routes=None)
Get the connections from the machine post-run.

get_cpu_usage_for_atoms (vertex_slice)

get_data (variable, n_machine_time_steps, placements, graph_mapper, buffer_manager, ma-

chine_time_step)
Get the recorded data

Parameters

* variable —

* n_machine_time_ steps -

* placements —

* graph_mapper —

* buffer_manager —

* machine_time_step -
Returns

get_dtcm_usage_for_atoms (vertex_slice)

get_incoming partition_constraints (partition)
Get constraints to be added to the given edge that goes in to a vertex of this vertex.

Parameters

e partition (AbstractOutgoingEdgePartition)— An partition that goes in to
this vertex

* partition — partition that goes into this vertex
Returns A list of constraints
Return type list(AbstractConstraint) Gets the constraints for partitions going into this vertex.
Returns list of constraints

get_initial_wvalue (variable, selector=None)
Gets the value for any variable whose in initialize_parameters.keys

Should return the current value not the default one.
Must support the variable as listed in initialize_parameters.keys, ideally also with _inif removed or added.
Parameters
e variable (str) — variable name with our without _init

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list
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get_maximum delay_ supported_in_ms (machine_time_step)
Get the maximum delay supported by this vertex.

get_neuron_sampling_interval (variable)
Returns the current sampling interval for this variable

Parameters variable — PyNN name of the variable
Returns Sampling interval in micro seconds

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters

e partition (AbstractOutgoingEdgePartition) — An edge that comes out of
this vertex

* partition — the partition that leaves this vertex
Returns A list of constraints
Return type list(AbstractConstraint) Gets the constraints for partitions going out of this vertex.
Returns list of constraints

get_recordable_variables ()
Returns a list of the variables this models is expected to collect

get_resources_used_by_atoms (vertex_slice, graph, machine_time_step)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S1ice)— the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None - this method does not raise any known exception

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements — the placements object
* graph_mapper — the graph mapper object
* buffer_manager — the buffer manager object
* machine_time_step - the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling_ interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds

get_synapse_id_by_ target (rarget)
Get the ID of a synapse given the name.

Parameters target (str)— The name of the synapse

Return type int
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get_units (variable)
Get units for a given variable

Parameters variable — the variable to find units from
Returns the units as a string.

get_value (key)
Get a property Get a property of the overall model.

initialize (variable, value)
Set the initial value of one of the state variables of the neurons in this population.

initialize_parameters
List the parameters that are initializable.

If “foo” is initializable there should be a setter initialize_foo and a getter property foo_init
Returns list of property names

is_recording (variable)
Determines if variable is being recorded

Returns True if variable are being recorded, False otherwise
Return type bool

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise
Return type bool

mark_no_changes ()
Marks the point after which changes are reported, so that new changes can be detected before the next
check.

mark_ regions_reloaded ()
Indicate that the regions have been reloaded

n_atoms
The number of atoms in the vertex

Return type int

read_parameters_from_machine (fransceiver, placement, vertex_slice)
Read the parameters from the machine before any are changed

Parameters
* transceiver - the SpinnMan interface
* placement - the placement of a vertex
¢ vertex_slice - the slice of atoms for this vertex

regenerate_data_specification (spec, placement, machine_time_step, time_scale_factor,

graph_mapper, routing_info)
Regenerate the data specification, only generating regions that have changed and need to be reloaded

Parameters
* spec (DataSpecificationGenerator)— Where to write the regenerated spec

* placement (Placement)— Where are we regenerating for?
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requires_data_generation
True if changes that have been made require that data generation be performed. By default this returns
False but can be overridden to indicate changes that require data regeneration.

Return type bool

requires_mapping
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool

requires_memory_regions_to_be_reloaded()
Return true if any data region needs to be reloaded

Return type bool

reset_to_first_timestep()
Reset the object to first time step.

ring buffer sigma

set_initial_ wvalue (variable, value, selector=None)
Sets the value for any variable whose in initialize_parameters.keys

Must support the variable as listed in initialize_parameters.keys, ideally also with _init removed or added
Parameters
e variable (str) — variable name with our without _init
¢ value — New value for the variable

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A list or an Object which act like a list

set_recording (variable, new_state=True, sampling_interval=None, indexes=None)
Sets variable to being recorded

set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) - Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

set_synapse_dynamics (synapse_dynamics)
Set the synapse dynamics of this vertex.

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value — the new value of the parameter to assign Set a property of the overall model.

spikes_per_second
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synapse_dynamics
weight_scale

class spynnaker.pyNN.models.neuron.ConnectionHolder (data_items_to_return,

as_list, n_pre_atoms,
n_post_atoms, connec-
tions=None, fixed_values=None,
notify=None)

Bases: object
Holds a set of connections to be returned in a PyNN-specific format
Parameters
* data_items_to_return - A list of data fields to be returned

* as_list — True if the data will be returned as a list, False if it is to be returned as a matrix
(or series of matrices)

* n_pre_atoms — The number of atoms in the pre-vertex
* n_post_atoms — The number of atoms in the post-vertex

* connections — Any initial connections, as a numpy structured array of source, target,
weight and delay

» fixed_values — A list of tuples of field names and fixed values to be appended to the
other fields per connection, formatted as [(field_name, value), ...]. Note that if the field is
to be returned, the name must also appear in data_items_to_return, which determines the
order of items in the result

* notify — A callback to call when the connections have all been added. This should accept
a single parameter, which will contain the data requested

add_connections (connections)
Add connections to the holder to be returned

Parameters connections — The connection to add, as a numpy structured array of source,
target, weight and delay

connections
The connections stored

finish ()
Finish adding connections

class spynnaker.pyNN.models.neuron.SynapticManager (n_synapse_types,
ring_buffer_sigma,
spikes_per_second, config,
population_table_type=None,
synapse_io=None)
Bases: object

Deals with synapses
add_pre_run_connection_holder (connection_holder, edge, synapse_info)
clear_connection_cache ()

gen_on_machine (vertex_slice)
True if the synapses should be generated on the machine

get_connection_holders ()
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get_connections_from_machine (fransceiver, placement, machine_edge, graph_mapper,
routing_infos,  synapse_info, = machine_time_step,  us-

ing_extra_monitor_cores, placements=None, mon-
itor_api=None, monitor_placement=None, moni-
tor_cores=None, handle_time_out_configuration="True,

fixed_routes=None)
get_dtcm usage_in_bytes ()
get_incoming_partition_constraints ()
get_maximum delay_ supported_in_ms (machine_time_step)
get_n_cpu_cycles ()
get_sdram_usage_in_bytes (vertex_slice, in_edges, machine_time_step)
ring buffer sigma
spikes_per_ second
synapse_dynamics
vertex_executable_suffix

write_data_spec (spec, application_vertex, post_vertex_slice, machine_vertex, placement, ma-
chine_graph, application_graph, routing_info, graph_mapper, weight_scale, ma-
chine_time_step)

class spynnaker.pyNN.models.neuron.PopulationMachineVertex (resources_required,
recorded_region_ids,

label, constraints)
Bases: pacman.model.graphs.machine.machine_vertex.MachineVertex,

spinn_front_end_common.interface.buffer_management.buffer_models.
abstract_receive_buffers to_host.AbstractReceiveBuffersToHost,
spinn_front_end_common.interface.provenance.provides_provenance_data_from_machine_impl
ProvidesProvenanceDataFromMachineImpl, spinn_front_end_common.
abstract_models.abstract_recordable.AbstractRecordable,
spinn_front_end_common.interface.profiling.abstract_has_profile_data.
AbstractHasProfileData

Parameters
* resources_required —
* recorded_region_ids -
* label -
* constraints -

class EXTRA PROVENANCE DATA ENTRIES
Bases: enum.Enum

An enumeration.

BUFFER_OVERFLOW_COUNT = 2

CURRENT TIMER TIC = 3
PLASTIC_SYNAPTIC WEIGHT_ SATURATION_COUNT = 4
PRE_SYNAPTIC_EVENT_COUNT = 0
SATURATION_COUNT = 1
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N_ADDITIONAL PROVENANCE DATA_ITEMS = 5

PROFILE_TAG_LABELS = {O0: 'TIMER', 1: 'DMA_READ', 2: 'INCOMING_SPIKE', 3:

get_profile_data (transceiver, placement)
Get the profile data recorded during simulation

Return type spinn_front_end_common.interface.profiling.
profile_data.ProfileData

get_provenance_data_from_machine (transceiver, placement)
Retrieve the provenance data.

Parameters

e transceiver (Transceiver)— How to talk to the machine

* placement (Placement)— Which vertex are we retrieving from, and where was it
Return type list(ProvenanceDataltem)

get_recorded_region_ids ()
Get the recording region IDs that have been recorded using buffering

Returns The region numbers that have active recording
Return type iterable(int)

get_recording_region_base_address (txrx, placement)
Get the recording region base address

Parameters

* txrx (Transceiver)—the SpiNNMan instance

* placement (PIlacement) — the placement object of the core to find the address of
Returns the base address of the recording region
Return type int

is_recording ()
Deduce if the recorder is actually recording

Return type bool

resources_required
The resources required by the vertex

Return type ResourceContainer

class spynnaker.pyNN.models.neuron.AbstractPyNNNeuronModel (model)
Bases: spynnaker.pyNN.models.abstract_pynn _model.AbstractPyNNModel
create_vertex (n_neurons, label, constraints, spikes_per_second, ring_buffer_sigma, incom-
ing_spike_buffer_size)
Create a vertex for a population of the model

Parameters
* n_neurons (int)— The number of neurons in the population
e label (str)— The label to give to the vertex

* constraints (list or None)-— A list of constraints to give to the vertex, or None

Returns An application vertex for the population

Return type pacman.model.graphs.application.ApplicationVertex
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default_population_parameters = {'incoming_ spike_buffer_size': None, 'ring buffer_ sig

classmethod get_max atoms_per_core ()
Get the maximum number of atoms per core for this model

Return type int

classmethod set_model_max_atoms_per_core (n_atoms=255)
Set the maximum number of atoms per core for this model

Parameters n_atoms (int or None)-The new maximum, or None for the largest possible

class spynnaker.pyNN.models.neuron.AbstractPyNNNeuronModelStandard (model_name,
binary,
neu-
ron_model,
in-
put_type,

synapse_type,
thresh-

old_type,
addi-

tional_input_type=None)
Bases: spynnaker.pyNN.models.neuron.abstract_pynn_neuron_model.

AbstractPyNNNeuronModel

spynnaker.pyNN.models.spike_source package
Submodules
spynnaker.pyNN.models.spike_source.spike_source_array module

class spynnaker.pyNN.models.spike_source.spike_source_array.SpikeSourceArray (spike_times=[])
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population

e label (str)— The label to give to the vertex

* constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex

default_population_parameters = {}
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spynnaker.pyNN.models.spike_source.spike_source_array_vertex module

class spynnaker.pyNN.models.spike_source.spike_source_array_vertex.SpikeSourceArrayVertex (;

Bases: spinn_front_end_common.utility_models.reverse_ip_tag _multi_cast_source.

ReverseIpTagMultiCastSource, spynnaker.pyNN.models.common.
abstract_spike_ recordable.AbstractSpikeRecordable, spynnaker.pyNN.
models.common.simple_population_settable.SimplePopulationSettable,
spinn_front_end_common.abstract_models.abstract_changable_after_run.
AbstractChangableAfterRun, spinn_front_end_common.abstract_models.impl.
provides_key_to_atom mapping_ impl.ProvidesKeyToAtomMappingImpl

Model for play back of spikes
SPIKE_RECORDING_REGION_ID = 0

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
* graph_mapper - the graph mapper object
Return type None

describe ()
Returns a human-readable description of the cell or synapse type.

The output may be customised by specifying a different template together with an associated template
engine (see pyNN.descriptions).

If template is None, then a dictionary containing the template context will be returned.

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements — the placements object
* graph_mapper — the graph mapper object
* buffer manager - the buffer manager object
* machine_time_step - the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds
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is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise
Return type bool

mark_no_changes ()

Marks the point after which changes are reported, so that new changes can be detected before the next

check.

requires_mapping

True if changes that have been made require that mapping be performed. By default this returns False but

can be overridden to indicate changes that require mapping.
Return type bool

set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) - Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

spike_times
The spike times of the spike source array

spynnaker.pyNN.models.spike_source.spike_source_from_file module

class spynnaker.pyNN.models.spike_source.spike_source_from_file.SpikeSourceFromFile (spike_tim

Bases: spynnaker.pyNN.models.splike_source.splke _source_array.

SpikeSourceArray
SpikeSourceArray that works from a file

spike_times

spynnaker.pyNN.models.spike_source.spike_source_poisson module

min_aton
max_aton
min_time
max_time
split_valy

class spynnaker.pyNN.models.spike_source.spike_source_poisson.SpikeSourcePoisson (rate=1.0,

Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints, seed, max_rate)
Create a vertex for a population of the model
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Parameters
* n_neurons (int)— The number of neurons in the population
* label (str)— The label to give to the vertex
* constraints (list or None)— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex
default_population parameters = {'max rate': None, 'seed': None}

classmethod get_max atoms_per_core ()
Get the maximum number of atoms per core for this model

Return type int

classmethod set_model_max_ atoms_per_core (n_atoms=500)
Set the maximum number of atoms per core for this model

Parameters n_atoms (int or None)-The new maximum, or None for the largest possible

spynnaker.pyNN.models.spike_source.spike_source_poisson_machine_vertex module

class spynnaker.pyNN.models.spike_source.spike_source_poisson_machine_vertex.SpikeSourcePo:

Bases: pacman.model.graphs.machine.machine_vertex.MachineVertex,
spinn_front_end_common.interface.buffer_management.buffer_models.
abstract_receive_buffers_to_host.AbstractReceiveBuffersToHost,
spinn_front_end_common.interface.provenance.provides_provenance_data_from_machine_impl
ProvidesProvenanceDataFromMachineImpl, spinn_front_end_common.
abstract_models.abstract_recordable.AbstractRecordable,
spinn_front_end_common.abstract_models.abstract_supports_database_injection.
AbstractSupportsDatabaselInjection, spinn_front_end_common.interface.
profiling.abstract_has_profile_data.AbstractHasProfileData

class POISSON_SPIKE_ SOURCE_REGIONS
Bases: enum.Enum

An enumeration.
POISSON_PARAMS REGION = 1
PROFILER REGION = 4
PROVENANCE_REGION = 3
SPIKE_HISTORY REGION = 2
SYSTEM_REGION = 0
PROFILE_TAG_LABELS = {0: 'TIMER', 1: 'PROB_FUNC' }

get_profile_data (transceiver, placement)
Get the profile data recorded during simulation
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Return type spinn_front_end_common.interface.profiling.
profile_data.ProfileData

get_recorded_region_ids ()
Get the recording region IDs that have been recorded using buffering

Returns The region numbers that have active recording
Return type iterable(int)

get_recording_region_base_address (xrx, placement)
Get the recording region base address

Parameters

* txrx (Transceiver) —the SpiNNMan instance

* placement (Placement) — the placement object of the core to find the address of
Returns the base address of the recording region
Return type int

is_in_injection_mode (graph)
Whether this vertex is actually in injection mode.

Return type bool

is_recording ()
Deduce if the recorder is actually recording

Return type bool

resources_required
The resources required by the vertex

Return type ResourceContainer

spynnaker.pyNN.models.spike_source.spike_source_poisson_vertex module

class spynnaker.pyNN.models.spike_source.spike_source_poisson_vertex.SpikeSourcePoissonVer!

Bases: pacman.model.graphs.application.application_vertex.

ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_generates_data_specification.AbstractGeneratesDataSpecification,
spinn_front_end_common.abstract_models.abstract_has_associated_binary.
AbstractHasAssociatedBinary, spynnaker.pyNN.models.common.
abstract_spike recordable.AbstractSpikeRecordable, spinn_front_end_common.
abstract_models.abstract_provides_outgoing_partition_constraints.
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AbstractProvidesOutgoingPartitionConstraints, spinn_front_end_common.
abstract_models.abstract_changable_after_run.AbstractChangableAfterRun
spynnaker.pyNN.models.abstract_models.abstract_read parameters_before_set.
AbstractReadParametersBeforeSet, spinn_front_end_common.abstract_models.
abstract_rewrites_data_specification.AbstractRewritesDataSpecification
spynnaker.pyNN.models.common.simple population settable.
SimplePopulationSettable, spinn_front_end_common.abstract_models.impl.
provides_key_to_atom_mapping_impl.ProvidesKeyToAtomMappingImpl

A Poisson Spike source object
SPIKE_RECORDING_REGION_ID = 0

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements — the placements object
* graph_mapper — the graph mapper object
Return type None
convert_rate (rate)

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

describe ()
Returns a human-readable description of the cell or synapse type.

The output may be customised by specifying a different template together with an associated template
engine (see pyNN.descriptions).

If template is None, then a dictionary containing the template context will be returned.
duration

generate_data_specification (spec, placement, machine_time_step, time_scale_factor,
graph_mapper, routing_info, data_n_time_steps, graph)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.
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Return type str

get_binary start_type ()
Get the start type of the binary to be run.

Return type ExecutableType
static get_cpu usage_for_atoms ()
static get_dtcm _usage_for_atoms ()

get_outgoing_ partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition)— An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

static get_params_bytes (vertex_slice)
Gets the size of the poisson parameters in bytes

Parameters vertex slice —
get_recording_sdram_usage (vertex_slice, machine_time_step)

get_resources_used_by_atoms (vertex_slice, machine_time_step)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S1ice)— the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None — this method does not raise any known exception

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements - the placements object
* graph_mapper — the graph mapper object
* buffer_manager — the buffer manager object
* machine_time_step - the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling_interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise

Return type bool
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mark_no_changes ()

Marks the point after which changes are reported, so that new changes can be detected before the next
check.

mark_ regions_reloaded ()
Indicate that the regions have been reloaded

max_rate

n_atoms
The number of atoms in the vertex

Return type int
rate

read_parameters_from_machine (transceiver, placement, vertex_slice)
Read the parameters from the machine before any are changed

Parameters
* transceiver — the SpinnMan interface
* placement - the placement of a vertex
s vertex_ slice — the slice of atoms for this vertex

regenerate_data_specification (spec, placement, machine_time_step, time_scale_factor,
graph_mapper, routing_info, graph)
Regenerate the data specification, only generating regions that have changed and need to be reloaded

Parameters
* spec (DataSpecificationGenerator)— Where to write the regenerated spec
* placement (Placement)— Where are we regenerating for?

requires_mapping
True if changes that have been made require that mapping be performed. By default this returns False but
can be overridden to indicate changes that require mapping.

Return type bool

requires_memory regions_to_be_reloaded ()
Return true if any data region needs to be reloaded

Return type bool

reserve_memory_regions (spec, placement, graph_mapper)
Reserve memory regions for poisson source parameters and output buffer.

Parameters
* spec - the data specification writer
* placement - the location this vertex resides on in the machine
* graph_mapper - the mapping between app and machine graphs
Returns None
seed

set_recording_spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
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* new_state (bool) - Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

set_value (key, value)
Set a property

Parameters
* key — the name of the parameter to change
* value - the new value of the parameter to assign

start

Module contents

class spynnaker.pyNN.models.spike_source.SpikeSourceArray (spike_times=[])
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints)
Create a vertex for a population of the model

Parameters
* n_neurons (int)— The number of neurons in the population
* label (str)— The label to give to the vertex
* constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex
default_population_parameters = {}

class spynnaker.pyNN.models.spike_source.SpikeSourceFromFile (spike_time_file,

min_atom=None,
max_atom=None,
min_time=None,
max_time=None,
split_value="t")

Bases: spynnaker.pyNN.models.spike_source.spike source_array.

SpikeSourceArray

SpikeSourceArray that works from a file

spike_times

class spynnaker.pyNN.models.spike_source.SpikeSourcePoisson (rate=1.0, start=0,

duration=None)
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints, seed, max_rate)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population
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* label (str)— The label to give to the vertex
e constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex
default_population_parameters = {'max_rate': None, 'seed': None}

classmethod get_max atoms_per_core ()
Get the maximum number of atoms per core for this model

Return type int

classmethod set_model_max_atoms_per_core (n_atoms=500)
Set the maximum number of atoms per core for this model

Parameters n_atoms (int or None)-The new maximum, or None for the largest possible

spynnaker.pyNN.models.utility_models package

Subpackages

spynnaker.pyNN.models.utility_models.delays package
Submodules
spynnaker.pyNN.models.utility_models.delays.delay_block module

class spynnaker.pyNN.models.utility_models.delays.delay_block.DelayBlock (n_delay_stages,
de-
lay_per_stage,
ver-

tex_slice)
Bases: object

A block of delays for a vertex.
add_delay (source_id, stage)
delay_block

spynnaker.pyNN.models.utility_models.delays.delay_ extension_machine_vertex module

class spynnaker.pyNN.models.utility_models.delays.delay_extension_machine_vertex.DelayExte:

Bases: pacman.model.graphs.machine.machine_vertex.MachineVertex,
spinn_front_end_common.interface.provenance.provides_provenance_data_from_machine_impl
ProvidesProvenanceDataFromMachineImpl

class EXTRA PROVENANCE DATA ENTRIES
Bases: enum.Enum

An enumeration.
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N_BUFFER OVERFLOWS = 4
N_DELAYS = 5
N_PACKETS_ADDED = 2
N_PACKETS_PROCESSED = 1
N_PACKETS_RECEIVED = 0
N_PACKETS_SENT = 3

N_EXTRA PROVENANCE_DATA_ ENTRIES = 6

get_provenance_data_from_machine (transceiver, placement)
Retrieve the provenance data.

Parameters

e transceiver (Transceiver)— How to talk to the machine

* placement (Placement)— Which vertex are we retrieving from, and where was it
Return type list(ProvenanceDataltem)

resources_required
The resources required by the vertex

Return type ResourceContainer

spynnaker.pyNN.models.utility_models.delays.delay_extension_vertex module

class spynnaker.pyNN.models.utility_models.delays.delay_extension_vertex.DelayExtensionVer!

Bases: pacman.model.graphs.application.application_vertex.
ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_generates_data_specification.AbstractGeneratesDataSpecification,
spinn_front_end_common.abstract_models.abstract_has_associated_binary.
AbstractHasAssociatedBinary, spinn_front_end_common.abstract_models.
abstract_provides_outgoing_partition_constraints.AbstractProvidesOutgoingPartitionCons
spinn_front_end_common.abstract_models.abstract_provides_n_keys_for_partition.
AbstractProvidesNKeysForPartition

Provide delays to incoming spikes in multiples of the maximum delays of a neuron (typically 16 or 32)
Parameters
* n_neurons — the number of neurons
* delay_per_stage — the delay per stage
* source_vertex — where messages are coming from

* machine_time_step —how long is the machine time step
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* timescale_factor — what slowdown factor has been applied
e constraints — the vertex constraints
¢ label - the vertex label

add_delays (vertex_slice, source_ids, stages)
Add delayed connections for a given vertex slice

add_generator_data (max_row_n_synapses, max_delayed_row_n_synapses, pre_slices,
pre_slice_index, post_slices, post_slice_index, pre_vertex_slice,
post_vertex_slice, synapse_information, max_stage, machine_time_step)
Add delays for a connection to be generated

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice)— The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex

* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

gen_on_machine (vertex_slice)
Determine if the given slice needs to be generated on the machine

generate_data_specification (spec, placement, machine_graph, graph_mapper, rout-
ing_infos)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary start_type ()
Get the start type of the binary to be run.

Return type ExecutableType
get_cpu_usage_for_atoms (vertex_slice)
get_dtcm_usage_for_atoms (vertex_slice)

get_n_keys_for partition (partition, graph_mapper)
Get the number of keys required by the given partition of edges.

Parameters

e partition (AbstractOutgoingEdgePartition)— An partition that comes out
of this vertex

* graph_mapper (GraphMapper) — A mapper between the graphs
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Returns A list of constraints
Return type list(AbstractConstraint)

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition)— An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_resources_used_by_atoms (vertex_slice, graph)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S1ice)— the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer
Raises None — this method does not raise any known exception
get_sdram_usage_for_atoms (out_edges)

n_atoms
The number of atoms in the vertex

Return type int

n_delay_ stages
The maximum number of delay stages required by any connection out of this delay extension vertex

source_vertex

write_delay_ parameters (spec, vertex_slice, key, incoming_key, incoming_mask,
total_n_vertices, machine_time_step, time_scale_factor,

n_outgoing_edges)
Generate Delay Parameter data

write_setup_info (spec, machine_time_step, time_scale_factor)

spynnaker.pyNN.models.utility_models.delays.delay_generator_data module

class spynnaker.pyNN.models.utility _models.delays.delay_generator_data.DelayGeneratorData (;

Bases: object

Data for each connection of the delay generator
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BASE_SIZE = 32

gen_data
Get the data to be written for this connection

Return type numpy array of uint32

size
The size of the generated data in bytes

Return type int

Module contents

class spynnaker.pyNN.models.utility_models.delays.DelayBlock (n_delay_stages, de-
lay_per_stage, ver-

tex_slice)
Bases: object

A block of delays for a vertex.
add_delay (source_id, stage)
delay_block

class spynnaker.pyNN.models.utility_models.delays.DelayExtensionMachineVertex (resources_requirec
la-
bel,
con-

straints=None)
Bases: pacman.model.graphs.machine.machine_vertex.MachineVertex,

spinn_front_end_common.interface.provenance.provides_provenance_data_from_machine_impl
ProvidesProvenanceDataFromMachineImpl

class EXTRA PROVENANCE DATA ENTRIES
Bases: enum.Enum

An enumeration.

N_BUFFER_OVERFLOWS = 4

N_DELAYS = 5

N_PACKETS_ADDED = 2
N_PACKETS_PROCESSED = 1
N_PACKETS_RECEIVED = 0
N_PACKETS_SENT = 3

N_EXTRA_PROVENANCE_DATA_ENTRIES = 6

get_provenance_data_from_machine (transceiver, placement)
Retrieve the provenance data.

Parameters
* transceiver (Transceiver)— How to talk to the machine
* placement (Placement)— Which vertex are we retrieving from, and where was it

Return type list(ProvenanceDataltem)
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resources_required
The resources required by the vertex

Return type ResourceContainer

class spynnaker.pyNN.models.utility_models.delays.DelayExtensionVertex (n_neurons,
de-
lay_per_stage,
source_vertex,
ma-
chine_time_step,
timescale_factor,
con-
straints=None,
la-

bel="DelayExtension’)
Bases: pacman.model.graphs.application.application_vertex.

ApplicationVertex, spinn_front_end_common.abstract_models.
abstract_generates_data_specification.AbstractGeneratesDataSpecification,
spinn_front_end_common.abstract_models.abstract_has_associated_binary.
AbstractHasAssociatedBinary, spinn_front_end_common.abstract_models.
abstract_provides_outgoing partition_constraints.AbstractProvidesOutgoingPartitionCons
spinn_front_end_common.abstract_models.abstract_provides_n_keys_for_partition.
AbstractProvidesNKeysForPartition

Provide delays to incoming spikes in multiples of the maximum delays of a neuron (typically 16 or 32)
Parameters
* n_neurons — the number of neurons
* delay_per_stage - the delay per stage
* source_vertex — where messages are coming from
* machine_time_step — how long is the machine time step
* timescale_factor — what slowdown factor has been applied
* constraints — the vertex constraints
* label - the vertex label

add_delays (vertex_slice, source_ids, stages)
Add delayed connections for a given vertex slice

add_generator_data (max_row_n_synapses, max_delayed_row_n_synapses, pre_slices,
pre_slice_index, post_slices, post_slice_index, pre_vertex_slice,

post_vertex_slice, synapse_information, max_stage, machine_time_step)
Add delays for a connection to be generated

create_machine_vertex (vertex_slice, resources_required, label=None, constraints=None)
Create a machine vertex from this application vertex

Parameters
e vertex_slice (S1ice) - The slice of atoms that the machine vertex will cover

* resources_required (ResourceContainer) — the resources used by the ma-
chine vertex

e label (str or None)-human readable label for the machine vertex
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* constraints (iterable (AbstractConstraint)) — Constraints to be passed
on to the machine vertex

gen_on_machine (vertex_slice)
Determine if the given slice needs to be generated on the machine

generate_data_specification (spec, placement, machine_graph, graph_mapper, rout-

ing_infos)
Generate a data specification.

Parameters
* spec (DataSpecificationGenerator)— The data specification to write to
* placement (Placement) — the placement the vertex is located at

Return type None

get_binary file_name ()
Get the binary name to be run for this vertex.

Return type str

get_binary start_type ()
Get the start type of the binary to be run.

Return type ExecutableType
get_cpu_usage_for_atoms (vertex_slice)
get_dtcm_usage_for_atoms (vertex_slice)

get_n_keys_for partition (partition, graph_mapper)
Get the number of keys required by the given partition of edges.

Parameters

e partition (AbstractOutgoingEdgePartition)— An partition that comes out
of this vertex

* graph_mapper (GraphMapper) — A mapper between the graphs
Returns A list of constraints
Return type list(AbstractConstraint)

get_outgoing partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_resources_used_by_atoms (vertex_slice, graph)
Get the separate resource requirements for a range of atoms

Parameters vertex_slice (S1ice) - the low value of atoms to calculate resources from

Returns a Resource container that contains a CPUCyclesPerTickResource, DTCMResource and
SDRAMResource

Return type ResourceContainer

Raises None — this method does not raise any known exception
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get_sdram_usage_for_atoms (out_edges)

n_atoms
The number of atoms in the vertex

Return type int

n_delay_ stages
The maximum number of delay stages required by any connection out of this delay extension vertex

source_vertex

write_delay_ parameters (spec, vertex_slice, key, incoming_key, incoming_mask,
total_n_vertices, machine_time_step, time_scale_factor,

n_outgoing_edges)
Generate Delay Parameter data

write_setup_info (spec, machine_time_step, time_scale_factor)

spynnaker.pyNN.models.utility_models.spike_injector package
Submodules
spynnaker.pyNN.models.utility_models.spike_injector.spike_injector module

class spynnaker.pyNN.models.utility_models.spike_injector.spike_injector.SpikeInjector
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints, port, virtual_key, reserve_reverse_ip_tag)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population

* label (str) - The label to give to the vertex

* constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex

default_population_parameters = {'port': None, 'reserve_reverse_ip_tag': False, 'vir

spynnaker.pyNN.models.utility_models.spike_injector.spike_injector_vertex module

class spynnaker.pyNN.models.utility _models.spike_injector.spike_injector_vertex.SpikeInjec

Bases: spinn_front_end_common.utility_models.reverse_ip_tag _multi_cast_source.
ReverselIpTagMultiCastSource, spinn_front_end_common.abstract_models.
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abstract_provides_outgoing partition_constraints.AbstractProvidesOutgoingPartitionCons
spynnaker.pyNN.models.common.abstract_spike_ recordable.

AbstractSpikeRecordable, spynnaker.pyNN.models.common.

simple population_settable.SimplePopulationSettable

An Injector of Spikes for PyNN populations. This only allows the user to specify the virtual_key of the popula-
tion to identify the population

SPIKE_RECORDING_REGION_ID = 0

clear_spike_recording (buffer_manager, placements, graph_mapper)
Clear the recorded data from the object

Parameters
* buffer_manager — the buffer manager object
* placements - the placements object
* graph_mapper — the graph mapper object
Return type None
default_parameters = {'label': 'spikeInjector', 'port': None, 'virtual_key': None}

describe ()
Returns a human-readable description of the cell or synapse type.

The output may be customised by specifying a different template together with an associated template
engine (see pyNN.descriptions).

If template is None, then a dictionary containing the template context will be returned.

get_outgoing_partition_constraints (partition)
Get constraints to be added to the given edge that comes out of this vertex.

Parameters partition (AbstractOutgoingEdgePartition) — An edge that comes
out of this vertex

Returns A list of constraints
Return type list(AbstractConstraint)

get_spikes (placements, graph_mapper, buffer_manager, machine_time_step)
Get the recorded spikes from the object

Parameters
* placements — the placements object
* graph_mapper - the graph mapper object
* buffer_ manager - the buffer manager object
* machine_time_step — the time step of the simulation
Returns A numpy array of 2-element arrays of (neuron_id, time) ordered by time

get_spikes_sampling_interval ()
Return the current sampling interval for spikes

Returns Sampling interval in micro seconds

is_recording_spikes ()
Determine if spikes are being recorded

Returns True if spikes are being recorded, False otherwise
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Return type bool
port

set_recording spikes (new_state=True, sampling_interval=None, indexes=None)
Set spikes to being recorded. If new_state is false all other parameters are ignored.

Parameters
* new_state (bool) — Set if the spikes are recording or not

* sampling_interval — The interval at which spikes are recorded. Must be a whole
multiple of the timestep None will be taken as the timestep

* indexes — The indexes of the neurons that will record spikes. If None the assumption is
all neurons are recording

virtual_ key

Module contents

class spynnaker.pyNN.models.utility models.spike_injector.SpikeInjector
Bases: spynnaker.pyNN.models.abstract_pynn_model.AbstractPyNNModel

create_vertex (n_neurons, label, constraints, port, virtual_key, reserve_reverse_ip_tag)
Create a vertex for a population of the model

Parameters

* n_neurons (int)— The number of neurons in the population

* label (str)— The label to give to the vertex

e constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex

default_population_parameters = {'port': None, 'reserve_reverse_ip tag': False,

spynnaker.pyNN.models.utility _models.synapse_expander package

Submodules

spynnaker.pyNN.models.utility_models.synapse_expander.synapse_expander module

'vir

spynnaker.pyNN.models.utility_models.synapse_expander.synapse_expander.synapse_expander (app

Run the synapse expander - needs to be done after data has been loaded
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Module contents

Module contents

Submodules
spynnaker.pyNN.models.abstract_pynn_model module

class spynnaker.pyNN.models.abstract_pynn_model .AbstractPyNNModel
Bases: object

A Model that can be passed in to a Population object in PyNN

create_vertex (n_neurons, label, constraints)
Create a vertex for a population of the model

Parameters
* n_neurons (int)— The number of neurons in the population
* label (str)— The label to give to the vertex
* constraints (list or None)-— A list of constraints to give to the vertex, or None
Returns An application vertex for the population
Return type pacman.model.graphs.application.ApplicationVertex
default_initial_values = {}
default_parameters = {}
default_population_parameters
Get the default values for the parameters at the population level These are parameters that can be
passed in to the Population constructor in addition to the standard PyNN options
Return type dict(str, object)
classmethod get_max atoms_per_ core ()
Get the maximum number of atoms per core for this model
Return type int

classmethod get_parameter_ names ()
Get the names of the parameters of the model

Return type list(str)

classmethod has_parameter (name)
Determine if the model has a parameter with the given name

Parameters name (str)— The name of the parameter to check for
Return type bool

classmethod set_model_max_atoms_per_core (n_atoms=9223372036854775807)
Set the maximum number of atoms per core for this model

Parameters n_atoms (int or None)-The new maximum, or None for the largest possible
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spynnaker.pyNN.models.defaults module

spynnaker.pyNN.models.defaults.default_initial_ wvalues (state_variables)
Specifies arguments which are state variables. Only works on the __init__ method of a class that is additionally
decorated with defaults” ()

Parameters state_variables (set of str) — The names of the arguments that are state
variables

spynnaker.pyNN.models.defaults.default_parameters (parameters)
Specifies arguments which are parameters. Only works on the __init__ method of a class that is additionally
decorated with defaults” ()

Parameters parameters (set of str)- The names of the arguments that are parameters

spynnaker.pyNN.models.defaults.defaults (cls)
Get the default parameters and state variables from the arguments to the __init__ method. This uses the dec-
orators default_parameters () and default_initial_ values () to determine the parameters and
state variables respectively. If only one is specified, the other is assumed to be the remaining arguments. If
neither are specified, it is assumed that all default arguments are parameters.

spynnaker.pyNN.models.defaults.get_dict_£from_init (init, skip=None, include=None)

spynnaker.pyNN.models.pynn_population_common module

class spynnaker.pyNN.models.pynn_population_common.PyNNPopulationCommon (spinnaker_control,
size,
la-
bel,
con-
straints,
model,
struc-
ture,
ini-
tial_values,
ad-
di-
tional_parameters=None)
Bases: object

add_placement_constraint (x, y, p=None)
Add a placement constraint

Parameters
e x (int) — The x-coordinate of the placement constraint
* y (int) — The y-coordinate of the placement constraint
* p (int)— The processor ID of the placement constraint (optional)

all()
Iterator over cell IDs on all nodes.

can_recoxrd (variable)
Determine whether variable can be recorded from this population.

Note: This is supported by sPyNNaker8
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conductance_based
True if the population uses conductance inputs

first_id

get (parameter_names, gather="False)
Get the values of a parameter for every local cell in the population.

Parameters parameter_names — Name of parameter. This is either a single string or a list
of strings

Returns A single list of values (or possibly a single value) if paramter_names is a string, or a
dict of these if parameter names is a list.

Return type str or list(str) or dict(str,str) or dict(str,list(str))

get_by_selector (selector, parameter_names)
Get the values of a parameter for the selected cell in the population.

Parameters
* parameter_names — Name of parameter. This is either a single string or a list of strings

* selector — a description of the subrange to accept. Or None for all. See: _selec-
tor_to_ids in SpiNNUtils.spinn_utilities.ranged.abstract_sized.py

Returns A single list of values (or possibly a single value) if paramter_names is a string or a
dict of these if parameter names is a list.

Return type str or list(str) or dict(str,str) or dict(str,list(str))

get_spike_counts (spikes, gather=True)
Return the number of spikes for each neuron.

id_to_index (id)
Given the ID(s) of cell(s) in the Population, return its (their) index (order in the Population).

id_to_local_index (cell_id)
Given the ID(s) of cell(s) in the Population, return its (their) index (order in the Population), counting only
cells on the local MPI node.

index_to_id (index)
Given the index (order in the Population) of cell(s) in the Population, return their ID(s)

inject (current_source)
Connect a current source to all cells in the Population.

label
The label of the population

last_id

local_size
The number of local cells

mark_no_changes ()

positions
Return the position array for structured populations.

requires_mapping

set (parameter, value=None)
Set one or more parameters for every cell in the population.
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param can be a dict, in which case value should not be supplied, or a string giving the parameter name, in
which case value is the parameter value. value can be a numeric value, or list of such (e.g. for setting spike
times):

p.set ("tau_m", 20.0).
p.set({'tau_m':20, 'v_rest':-65})

Parameters
e parameter (str or dict)— the parameter to set
* value - the value of the parameter to set.
set_by_selector (selector, parameter, value=None)
Set one or more parameters for selected cell in the population.

param can be a dict, in which case value should not be supplied, or a string giving the parameter name, in
which case value is the parameter value. value can be a numeric value, or list of such (e.g. for setting spike
times):

p.set("tau_m", 20.0).
p.set({'tau_m':20, 'v_rest':-65})

Parameters
* selector — See RangedList.set_value_by_selector as this is just a pass through method
* parameter — the parameter to set
* value - the value of the parameter to set.
set_constraint (constraint)
Apply a constraint to a population that restricts the processor onto which its atoms will be placed.

set_mapping constraint (constraint_dict)
Add a placement constraint - for backwards compatibility

[T3E L T L)

Parameters constraint_dict (dict (str, int))— A dictionary containing “x”, “y

[T

and optionally “p” as keys, and ints as values

set_max_atoms_per_core (max_atoms_per_core)
Supports the setting of this population’s max atoms per core

Parameters max_atoms_per_ core — the new value for the max atoms per core.
size
The number of neurons in the population

structure
Return the structure for the population.

232 Chapter 1. spynnaker package



sPyNNaker Documentation

spynnaker.pyNN.models.pynn_projection_common module

class spynnaker.pyNN.models.pynn_projection_common.PyNNProjectionCommon (spinnaker_control,

Bases: object

con-

nec-

tor,
synapse_dynamics_stdp,
tar-

get,
pre_synaptic_population,
post_synaptic_population,
rng,

ma-

chine_time_step,
user_max_delay,

la-

bel,

time_scale_factor)

A container for all the connections of a given type (same synapse type and plasticity mechanisms) between two
populations, together with methods to set parameters of those connections, including of plasticity mechanisms.

mark_no_changes ()
requires_mapping

size (gather=True)
Return the total number of connections.

Parameters gather — If False, only get the number of connections locally. Which means

nothing on SpiNNaker. ..

spynnaker.pyNN.models.recording_common module

class spynnaker.pyNN.models.recording_common.RecordingCommon (population)

Bases: object
Object to hold recording behaviour.
Parameters population - the population to record for

static pynn7_format (data, ids, sampling_interval, data2=None)

Module contents
spynnaker.pyNN.overridden_pacman_functions package
Submodules

spynnaker.pyNN.overridden_pacman_functions.graph_edge_filter module

class spynnaker.pyNN.overridden_pacman_functions.graph_edge_filter.GraphEdgeFilter

Bases: object
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Removes graph edges that aren’t required

spynnaker.pyNN.overridden_pacman_functions.graph_edge weight_updater module

class spynnaker.pyNN.overridden_pacman_functions.graph_edge_weight_updater.GraphEdgeWeight!
Bases: object

Removes graph edges that aren’t required

spynnaker.pyNN.overridden_pacman_functions.spynnaker_data_specification_writer module

class spynnaker.pyNN.overridden_pacman_functions.spynnaker_data_specification_writer.Spynn:
Bases: spinn_front_end_common.interface.interface_functions.
graph_data_specification_writer.GraphDataSpecificationWriter

Executes data specification generation for sPyNNaker

Module contents

spynnaker.pyNN.protocols package

Submodules
spynnaker.pyNN.protocols.munich_io_ethernet_protocol module

class spynnaker.pyNN.protocols.munich_io_ethernet_protocol.MunichIoEthernetProtocol
Bases: object

static disable_motor ()

static disable_ retina()

static enable_motor ()

static enable_retina()

static laser active_time (active_time)

static laser_frequency (frequency)

static laser_total_period (total_period)
static led back_ active_ time (active_time)
static led_frequency (frequency)

static led front_active_time (active_time)
static led_total_period (fotal_period)
static motor_0_leaky_velocity (velocity)
static motor_0_permanent_velocity (velocity)
static motor_1_ leaky_ velocity (velocity)
static motor_ 1_permanent_velocity (velocity)

static set_retina_transmission (event_format)
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static speaker_active_time (active_time)
static speaker_frequency (frequency)

static speaker_total_period (fotal_period)

spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol module

spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.GET_RETINA_KEY_ VALUE (payload)
spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.GET_RETINA_ PAYLOAD_ VALUE (payload)

class spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.MunichIoSpiNNakerLinkProt:

Bases: object
Provides Multicast commands for the Munich SpiNNaker-Link protocol
Parameters
* mode — The mode of operation of the protocol
* instance_key — The optional instance key to use
e uart_id - The ID of the UART when needed

class MODES
Bases: enum.Enum

An enumeration.

BALL_BALANCER = 3
FREE = 5
MY_ORO_BOTICS = 4

PUSH_BOT =1

RESET_ TO_DEFAULT = 0

SPOMNIBOT = 2
add_payload_logic_to_current_output (payload, time=None)
add_payload logic_to_current_output_key
bias_ values (bias_id, bias value, time=None)
bias_values_key
configure_master_key (new_key, time=None)
configure_master_key_ key
disable retina (time=None)
disable_retina_key
enable_disable motor_key
generic_motor0_raw_output_leak_to_0 (pwm_signal, time=None)
generic_motor0_raw_output_leak_to_0_key

generic_motor0_raw_output_permanent (pwm_signal, time=None)
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generic_motor0_raw_output_permanent_key
generic_motorl_raw_output_leak_to_0 (pwm_signal, time=None)
generic_motorl_raw_output_leak to_0_key
generic_motorl_raw_output_permanent (pwm_signal, time=None)
generic_motorl_raw_output_permanent_key
generic_motor_disable (time=None)

generic_motor_enable (time=None)
generic_motor_total_period (time_in_ms, uart_id=0, time=None)
generic_motor_total_period_key

instance_key
The key of this instance of the protocol

master_slave_key
master_slave_set_master_clock_active (time=None)
master_slave_set_master_clock_not_started (time=None)
master_ slave_set_slave (time=None)

master_slave use_internal counter (time=None)

mode

poll_individual_sensor_ continuously (sensor_id, time_in_ms, time=None)
poll_individual_sensor_continuously_key
poll_sensors_once (sensor_id, time=None)
poll_sensors_once_key

protocol_instance = 0
push_bot_laser_config_active_time (active_time, time=None)
push_bot_laser config active_time_ key
push_bot_laser config total_period (total_period, time=None)
push_bot_laser_config total_period_ key
push_bot_laser_set_frequency (frequency, time=None)
push_bot_laser_ set_frequency_key

push_bot_led back_active_time (active_time, time=None)
push_bot_led back_active_time_key

push_bot_led front_active_time (active_time, time=None)
push_bot_led front_active_time_key
push_bot_led_set_frequency (frequency, time=None)
push_bot_led_set_frequency_key
push_bot_led_total_period (total_period, time=None)

push_bot_led total_period_ key
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push_bot_motor_0_leaking towards_zero (velocity, time=None)
push_bot_motor_ 0_leaking_ towards_zero_key
push_bot_motor_0_permanent (velocity, time=None)
push_bot_motor_ 0_permanent_key
push_bot_motor_1_leaking towards_zero (velocity, time=None)
push_bot_motor_ 1 leaking towards_zero_key
push_bot_motor_1_permanent (velocity, time=None)
push_bot_motor_1_ permanent_key
push_bot_speaker_config active_time (active_time, time=None)
push_bot_speaker config active_ time_ key
push_bot_speaker config total_period (total_period, time=None)
push_bot_speaker_config total_period_ key
push_bot_speaker_set_melody (melody, time=None)
push_bot_speaker_set_melody key
push_bot_speaker_set_tone (frequency, time=None)
push_bot_speaker_set_tone_key
pwm_pin_output_timer_a_channel_0_ratio (timer_period, time=None)
pwm_pin_output_timer_a_channel_ 0_ratio_key
pwm_pin_output_timer_a_channel_1_ratio (timer_period, time=None)
pwm_pin_output_timer_a channel_1 ratio_key
pwm_pin_output_timer_a_ duration (timer_period, time=None)
pwm_pin_output_timer_ a duration_key
pwm_pin_output_timer_b_channel_0_ratio (timer_period, time=None)
pwm_pin_output_timer_b_ channel 0_ratio_key ()
pwm_pin_output_timer_b_channel_1_ratio (fimer_period, time=None)
pwm_pin_output_timer_ b_channel_1_ratio_key
pwm_pin_output_timer_b_duration (timer_period, time=None)
pwm_pin_ output_timer_ b duration_key
pwm_pin_output_timer_c_channel_0_ratio (timer_period, time=None)
pwm_pin_output_timer_ c_channel_ 0_ratio_key
pwm_pin_output_timer_c_channel_1_ratio (timer_period, time=None)
pwm_pin_output_timer c_channel 1 ratio key ()
pwm_pin_output_timer_c_duration (timer_period, time=None)
pwm_pin_output_timer_ c_duration_key
query_state_of_ io_lines (time=None)

query_state_of_ io_lines_key
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class spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.

remove_payload_logic_to_current_output (payload, time=None)
remove_payload logic_to_current_output_key
reset_retina (time=None)

reset_retina_key

sensor_transmission_key (sensor_id)

static sent_mode_command ()
True if the mode command has ever been requested by any instance

set_mode (time=None)

set_mode_key

set_output_pattern_for_payload (payload, time=None)
set_output_pattern_for payload key
set_payload_pins_to_high_impedance (payload, time=None)
set_payload _pins_to_high_impedance_key
set_retina_key (new_key, time=None)

set_retina_key_ key

set_retina_transmission (retina_key=<RetinaKey.NATIVE_128_X_128:

retina_payload=None, time=None)
Set the retina transmission key

Parameters

* retina_key - the new key for the retina

67108864>,

* retina_payload (enum or None) — the new payload for the set retina key com-

mand packet
* time — when to transmit this packet
Returns the command to send

Return type spinn_front_end common.utility_models.
multi_cast_command.MultiCastCommand

set_retina_transmission_key
turn_off_sensor_reporting (sensor_id, time=None)
turn_off sensor_ reporting key

uart_id

Bases: enum.Enum

An enumeration.

DOWNSAMPLE_16_X 16 = 268435456
DOWNSAMPLE 32 X 32 = 201326592
DOWNSAMPLE_64_X 64 = 134217728

RetinaKey (value,
pix-
els,
bits_per_coordinate)

238
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FIXED_KEY = 0
67108864

NATIVE_128_X 128 =

bits_per coordinate

n_neurons

pixels

class spynnaker.pyNN.protocols.

Bases: enum.Enum

An enumeration.

ABSOLUTE_2_ BYTE_TIMESTAMPS
ABSOLUTE_3_BYTE_TIMESTAMPS
ABSOLUTE_4_BYTE_TIMESTAMPS
536870912
0

DELTA TIMESTAMPS =

EVENTS_IN_PAYLOAD =

NO_PAYLOAD

=0

n_payload_bytes

spynnaker.
spynnaker.
spynnaker.
spynnaker.
spynnaker.
spynnaker.

spynnaker.

spynnaker.

spynnaker.

pyNN.
PyNN.
pyNN.
pyNN.
pyNN.
pyNN.

pyNN.

pyNN.

pPyNN.

Module contents

protocols
protocols
protocols
protocols
protocols
protocols

protocols

protocols

protocols

1073741824

1610612736
2147483648

.munich_io_spinnaker_link_protocol.
.munich_io_spinnaker_link_protocol.
.munich_io_spinnaker_link_protocol.
.munich_io_spinnaker_link_protocol.
.munich_io_spinnaker_link_protocol.
.munich_io_spinnaker_link_protocol.

.munich_io_spinnaker_link_protocol

.munich_io_spinnaker_link_protocol

.munich_io_spinnaker_link_protocol

class spynnaker.pyNN.protocols.MunichIoEthernetProtocol
Bases: object

static
static
static
static
static
static

static

enable _motor ()

disable_motor ()

disable_retina ()

enable_retina ()
laser active_time (active_time)
laser_frequency (frequency)

laser_total_period (fotal_period)

.munich_key (I,

munich_io_spinnaker_link_protocol.RetinaPayload (value,

n_payload_bytes

get_munich_d (key)
get_munich_f (key)
get_munich_i (key)
get_push_bot_laser_ led speaker_.
get_push_bot_motor_i (key)
get_retina_i (key)

F’
D)

.munich_key_ i (/)

.munich_key i _d(/,

D)
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static led _back_ active_ time (active_time)
static led_frequency (frequency)

static led_front_active_time (active_time)
static led_total_period (fotal_period)
static motor_0_leaky_velocity (velocity)
static motor_0_permanent_velocity (velocity)
static motor_1_leaky_velocity (velocity)
static motor_1_permanent_velocity (velocity)
static set_retina_transmission (event_format)
static speaker_active_time (active_time)
static speaker_frequency (frequency)

static speaker_total_period (fotal_period)

class spynnaker.pyNN.protocols.MunichIoSpiNNakerLinkProtocol (mode, in-
stance_key=None,
uart_id=0)

Bases: object
Provides Multicast commands for the Munich SpiNNaker-Link protocol
Parameters
* mode — The mode of operation of the protocol
* instance_key — The optional instance key to use
e uart_id — The ID of the UART when needed

class MODES
Bases: enum.Enum

An enumeration.

BALL_BALANCER = 3
FREE = 5
MY ORO_BOTICS = 4

PUSH BOT =1

RESET_TO_DEFAULT = 0

SPOMNIBOT = 2
add_payload_logic_to_current_output (payload, time=None)
add_payload logic_to_current_output_key
bias_values (bias_id, bias_value, time=None)
bias_values_key
configure_master_key (new_key, time=None)
configure_master_key_ key
disable retina (time=None)

disable_retina_key
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enable_disable_motor_key
generic_motor0_raw_output_leak_to_0 (pwm_signal, time=None)
generic_motor0_raw_output_leak to_0_key
generic_motor0_raw_output_permanent (pwm_signal, time=None)
generic_motor0_raw_output_permanent_key
generic_motorl_raw_output_leak_to_0 (pwm_signal, time=None)
generic_motorl_raw_output_leak_to_0_key
generic_motorl_raw_output_permanent (pwm_signal, time=None)
generic_motorl_raw_output_permanent_key
generic_motor_disable (time=None)

generic_motor_enable (time=None)
generic_motor_total_period (time_in_ms, uart_id=0, time=None)
generic_motor_total_period_ key

instance_key
The key of this instance of the protocol

master_slave_key
master_slave_set_master_clock_active (time=None)
master_slave_set_master_clock_not_started (time=None)
master_ slave_ set_slave (time=None)

master_slave use_internal_ counter (time=None)

mode

poll_individual_sensor_continuously (sensor_id, time_in_ms, time=None)
poll_individual_sensor_continuously_ key
poll_sensors_once (sensor_id, time=None)
poll_sensors_once_key

protocol_instance = 0
push_bot_laser_config_active_time (active_time, time=None)
push_bot_laser config active_time_ key
push_bot_laser_ config_total_period (total_period, time=None)
push_bot_laser_config total_period_ key
push_bot_laser_set_frequency (frequency, time=None)
push_bot_laser_set_frequency key

push_bot_led back_active_time (active_time, time=None)
push_bot_led back_active_time_key

push_bot_led front_active_time (active_time, time=None)

push_bot_led front_active_time_key
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push_bot_led_set_frequency (frequency, time=None)

push_bot_led_ set_frequency_key
push_bot_led_total_period (total_period, time=None)

push_bot_led total_period_ key
push_bot_motor_0_leaking towards_zero (velocity, time=None)
push_bot_motor_ 0_leaking towards_zero_key
push_bot_motor_ 0_permanent (velocity, time=None)
push_bot_motor_ 0_permanent_key
push_bot_motor_1_leaking towards_zero (velocity, time=None)
push_bot_motor_ 1 leaking towards_zero_key
push_bot_motor_1_permanent (velocity, time=None)
push_bot_motor_1_ permanent_key

push_bot_speaker_ config_active_time (active_time, time=None)
push_bot_speaker_config_active_time_key

push_bot_speaker config_total_period (total_period, time=None)
push_bot_speaker_config total_period key
push_bot_speaker_set_melody (melody, time=None)
push_bot_speaker_set_melody key
push_bot_speaker_set_tone (frequency, time=None)
push_bot_speaker_set_tone_key

pwm_pin_output_timer_a channel_O0_ratio (timer_period, time=None)
pwm_pin_output_timer_a_channel_ 0_ratio_key
pwm_pin_output_timer_a_channel_1_ratio (timer_period, time=None)
pwm_pin_ output_timer_a channel_ 1 ratio_key
pwm_pin_output_timer_a_ duration (timer_period, time=None)
pwm_pin_output_timer_ a duration_key

pwm_pin_ output_timer_b_channel_ O0_ratio (timer_period, time=None)
pwm_pin_output_timer_b_channel 0_ratio_key ()
pwm_pin_output_timer_b_channel_1_ratio (timer_period, time=None)
pwm_pin_output_timer_b_channel_1_ratio_key
pwm_pin_output_timer_b_duration (timer_period, time=None)
pwm_pin_output_timer b duration_ key
pwm_pin_output_timer_c_channel_0_ratio (timer_period, time=None)
pwm_pin_output_timer_ c_channel_ 0_ratio_key
pwm_pin_output_timer_c_channel_1_ratio (timer_period, time=None)

pwm_pin_output_timer_ c_channel_1_ratio_key ()
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pwm_pin_output_timer_c_duration (timer_period, time=None)
pwm_pin_output_timer c_duration_key
query_state_of_ io_lines (time=None)
query_state_of_io_lines_key
remove_payload_logic_to_current_output (payload, time=None)
remove_payload logic_to_current_output_key
reset_retina (time=None)

reset_retina_key

sensor_transmission_key (sensor_id)

static sent_mode_command ()
True if the mode command has ever been requested by any instance

set_mode (time=None)

set_mode_key

set_output_pattern_for_payload (payload, time=None)
set_output_pattern_for payload key
set_payload_pins_to_high_impedance (payload, time=None)
set_payload pins_to_high_impedance_key
set_retina_key (new_key, time=None)

set_retina_key_key

set_retina_transmission (retina_key=<RetinaKey.NATIVE_128_X_128: 67108864>,

retina_payload=None, time=None)
Set the retina transmission key

Parameters
* retina_key - the new key for the retina

* retina payload (enum or None) — the new payload for the set retina key com-
mand packet

* time — when to transmit this packet
Returns the command to send

Return type spinn_front_end common.utility_models.
multi_cast_command.MultiCastCommand

set_retina_transmission_key
turn_off_sensor_reporting (sensor_id, time=None)
turn_off sensor_ reporting key

uart_id

class spynnaker.pyNN.protocols.RetinaKey (value, pixels, bits_per_coordinate)
Bases: enum.Enum

An enumeration.

DOWNSAMPLE_16_X 16 = 268435456
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DOWNSAMPLE_32_X 32 201326592

DOWNSAMPLE_64_X_ 64 134217728

FIXED_KEY = 0
NATIVE_128_X_ 128 = 67108864
bits_per_coordinate
n_neurons

pixels

class spynnaker.pyNN.protocols.RetinaPayload (value, n_payload_bytes)
Bases: enum.Enum

An enumeration.

ABSOLUTE_2_ BYTE_TIMESTAMPS = 1073741824
ABSOLUTE_3_BYTE_TIMESTAMPS = 1610612736
ABSOLUTE_4_BYTE_TIMESTAMPS = 2147483648

DELTA_TIMESTAMPS = 536870912
EVENTS_IN_PAYLOAD = 0
NO_PAYLOAD = 0

n_payload bytes

spynnaker.pyNN.utilities package

Subpackages

spynnaker.pyNN.utilities.random_stats package

Submodules
spynnaker.pyNN.utilities.random_stats.abstract_random_stats module

class spynnaker.pyNN.utilities.random_stats.abstract_random_ stats.AbstractRandomStats
Bases: object

Statistics about PyNN RandomDistribution objects

cdf (dist, v)
Return the cumulative distribution function value for the value v

high (dist)
Return the high cutoff value of the distribution, or None if the distribution is unbounded

low (dist)
Return the low cutoff value of the distribution, or None if the distribution is unbounded

mean (dist)
Return the mean of the distribution

ppf£ (dist, p)
Return the percent point function value for the probability p
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std (dist)
Return the standard deviation of the distribution

var (dist)
Return the variance of the distribution

Module contents

class spynnaker.pyNN.utilities.random stats.AbstractRandomStats
Bases: object

Statistics about PyNN RandomDistribution objects

cdf (dist, v)
Return the cumulative distribution function value for the value v

high (dist)
Return the high cutoff value of the distribution, or None if the distribution is unbounded

low (dist)
Return the low cutoff value of the distribution, or None if the distribution is unbounded

mean (dist)
Return the mean of the distribution

pp£ (dist, p)
Return the percent point function value for the probability p

std (dist)
Return the standard deviation of the distribution

var (dist)
Return the variance of the distribution

spynnaker.pyNN.utilities.ranged package
Submodules
spynnaker.pyNN.utilities.ranged.spynnaker_ranged_dict module

class spynnaker.pyNN.utilities.ranged.spynnaker_ranged_dict.SpynnakerRangeDictionary (size,
de-
Sfaults=I
Bases: spinn_utilities.ranged.range_dictionary.RangeDictionary

The Object is set up initially where every ID in the range will share the same value for each key. All keys must
be of type str. The default Values can be anything including None.

Parameters
* size (int) - Fixed number of IDs / Length of lists
* defaults (dict) — Default dictionary where all keys must be str

list_factory (size, value, key)
Defines which class or subclass of RangedList to use

Main purpose is for subclasses to use a subclass or RangedList All parameters are pass through ones to the
List constructor
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Parameters
* size - Fixed length of the list
* value — value to given to all elements in the list
* key — The dict key this list covers.

Returns AbstractList in this case a RangedList

spynnaker.pyNN.utilities.ranged.spynnaker_ranged_list module

class spynnaker.pyNN.utilities.ranged.spynnaker_ranged_list.SpynnakerRangedList (size=None,
value=None,
key=None,
use_list_as val

Bases: spinn_utilities.ranged.ranged_list.RangedList
Parameters
* size — Fixed length of the list
* value - value to given to all elements in the list
* key — The dict key this list covers. This is used only for better Exception messages

e use_list_as_value — True if the value is a list

static as_1list (value, size, ids=None)
Converts (if required) the value into a list of a given size. An exception is raised if value cannot be given
size elements.

Note: This method can be extended to add other conversions to list in which case 71s_11ist () must also
be extended.

Parameters value -
Returns value as a list
Raises Exception — if the number of values and the size do not match

static is_1list (value, size)
Determines if the value should be treated as a list.

Note: This method can be extended to add other checks for list in which case as_1ist () must also be
extended.

Module contents

class spynnaker.pyNN.utilities.ranged.SpynnakerRangeDictionary (size, de-

faults=None)
Bases: spinn_utilities.ranged.range_dictionary.RangeDictionary

The Object is set up initially where every ID in the range will share the same value for each key. All keys must
be of type str. The default Values can be anything including None.
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Parameters
* size (int) - Fixed number of IDs / Length of lists
* defaults (dict) — Default dictionary where all keys must be str

list_factory (size, value, key)
Defines which class or subclass of RangedList to use

Main purpose is for subclasses to use a subclass or RangedList All parameters are pass through ones to the
List constructor

Parameters
* size — Fixed length of the list
* value - value to given to all elements in the list
* key — The dict key this list covers.

Returns AbstractList in this case a RangedList

class spynnaker.pyNN.utilities.ranged.SpynnakerRangedList (size=None,
value=None,
key=None,
use_list_as_value=False)

Bases: spinn_utilities.ranged.ranged_list.RangedList
Parameters
* size — Fixed length of the list
* value - value to given to all elements in the list
* key — The dict key this list covers. This is used only for better Exception messages

e use_list_as_value — True if the value is a list

static as_1list (value, size, ids=None)
Converts (if required) the value into a list of a given size. An exception is raised if value cannot be given
size elements.

Note: This method can be extended to add other conversions to list in which case is_1ist () must also
be extended.

Parameters value —
Returns value as a list
Raises Exception — if the number of values and the size do not match

static is_1list (value, size)
Determines if the value should be treated as a list.

Note: This method can be extended to add other checks for list in which case as_1ist () must also be
extended.
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Submodules

spynnaker.pyNN.utilities.constants module

class spynnaker.pyNN.utilities.constants.POPULATION BASED_REGIONS

Bases: enum.Enum

An enumeration.
CONNECTOR_BUILDER = 9
DIRECT MATRIX = 10
NEURON_PARAMS = 1
POPULATION_TABLE = 3
PROFILING = 8
PROVENANCE_DATA = 7
RECORDING = 6
SYNAPSE_DYNAMICS = 5
SYNAPSE_PARAMS = 2
SYNAPTIC_MATRIX = 4

SYSTEM = 0

spynnaker.pyNN.utilities.extracted_data module

class spynnaker.pyNN.utilities.extracted_data.ExtractedData
Bases: object

Data holder for all synaptic data being extracted in parallel. @Chimp: play here to hearts content.

get (projection, attribute)
Allow getting data from a given projection and attribute

Parameters
* projection - the projection data was extracted from
e attribute - the attribute to retrieve

Returns the attribute data in a connection holder

set (projection, attribute, data)
Allow the addition of data from a projection and attribute.

Parameters
* projection — the projection data was extracted from
e attribute - the attribute to store
¢ data — attribute data in a connection holder

Return type None
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spynnaker.pyNN.utilities.fake_ HBP_Portal_machine_provider module

class spynnaker.pyNN.utilities.fake_ HBP_Portal_machine_provider.FakeHBPPortalMachineProvids

Bases: object

create ()

destroy ()
get_machine_info ()
wait_till_not_ready ()

wait_until_ready ()

spynnaker.pyNN.utilities.reports module
spynnaker.pyNN.utilities.running_stats module

class spynnaker.pyNN.utilities.running_ stats.RunningStats
Bases: object

Keeps running statistics From: http://www.johndcook.com/blog/skewness_kurtosis/
add_item (x)

add_items (mean, variance, n_items)

mean

n_items

standard deviation

variance

spynnaker.pyNN.utilities.spynnaker_connection_holder_generations module

class spynnaker.pyNN.utilities.spynnaker_connection_holder_generations.SpYNNakerConnectionl
Bases: object

Sets up connection holders for reports to use.

spynnaker.pyNN.utilities.spynnaker_failed_state module

class spynnaker.pyNN.utilities.spynnaker_failed_state.SpynnakerFailedState
Bases: spynnaker.pyNN. spynnaker._simulator._interface.SpynnakerSimulatorInterface,
spinn_front_end_common.utilities.failed_state.FailedState, object

get_current_time ()
get_distribution_to_stats()
get_pynn_NumpyRNG ()

get_random_distribution ()
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has_reset_last
is_a_pynn_random (thing)
max_delay

min_delay

static reset (annotations=None)

set_number_ of_ neurons_per_core (neuron_type, max_permitted)

spynnaker.pyNN.utilities.spynnaker_neuron_network_specification_report module

class spynnaker.pyNN.utilities.spynnaker_neuron_network_ specification_report.SpYNNakerNeur
Bases: object

spynnaker.pyNN.utilities.spynnaker_synaptic_matrix_report module

class spynnaker.pyNN.utilities.spynnaker_synaptic_matrix_report.SpY¥NNakerSynapticMatrixRep«
Bases: object

Generate the synaptic matrix for reporting purposes

spynnaker.pyNN.utilities.utility_calls module

utility class containing simple helper methods

spynnaker.pyNN.utilities.utility_calls.check_directory exists_and_create_if_ not (filename)
Create a parent directory for a file if it doesn’t exist

Parameters filename — The file whose parent directory is to be created
spynnaker.pyNN.utilities.utility_calls.check_sampling_interval (sampling_interval)

spynnaker.pyNN.utilities.utility_calls.convert_param to_numpy (param,

) no_atoms)
Convert parameters into numpy arrays

Parameters

* param - the param to convert

* no_atoms — the number of atoms available for conversion of param
Return numpy.array the converted param in whatever format it was given

spynnaker.pyNN.utilities.utility_calls.convert_to (value, data_type)
Convert a value to a given data type

Parameters

* value — The value to convert

* data_type — The data type to convert to
Returns The converted data as a numpy data type

spynnaker.pyNN.utilities.utility_calls.get_maximum_probable_value (dist,
n_items,

chance=0.01)
Get the likely maximum value of a RandomDistribution given a number of draws
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spynnaker.pyNN.utilities.utility_calls.get_mean (dist)
Get the mean of a RandomDistribution

spynnaker.pyNN.utilities.utility_calls.get_minimum_probable_value (dist,
n_items,

chance=0.01)
Get the likely minimum value of a RandomDistribution given a number of draws

spynnaker.pyNN.utilities.utility_calls.get_n_bits (n_values)
Determine how many bits are required for the given number of values
spynnaker.pyNN.utilities.utility_calls.get_probability within_range (dist,
lower,
upper)
Get the probability that a value will fall within the given range for a given RandomDistribution

spynnaker.pyNN.utilities.utility_calls.get_probable_maximum selected (n_total_trials,
n_trials,
selec-
tion_prob,

chance=0.01)
Get the likely maximum number of items that will be selected from a set of n_trials from a total set of

n_total_trials with a probability of selection of selection_prob

spynnaker.pyNN.utilities.utility_calls.get_standard_deviation (dist)
Get the standard deviation of a RandomDistribution

spynnaker.pyNN.utilities.utility_calls.get_variance (dist)
Get the variance of a RandomDistribution

spynnaker.pyNN.utilities.utility_calls.high (dist)
Gets the high or max boundary value for this distribution

Could return None

spynnaker.pyNN.utilities.utility_calls.low (dist)
Gets the high or min boundary value for this distribution

Could return None

spynnaker.pyNN.utilities.utility_calls.read_in_data_from_f£ile (file_path,
min_atom,
max_atom,
min_time,
max_time, ex-
tra=False)

Read in a file of data values where the values are in a format of: <time> <atom ID> <data value>

Parameters
* file_ path — absolute path to a file containing the data
e min_atom — min neuron ID to which neurons to read in
* max_atom — max neuron ID to which neurons to read in
e min_time — min time slot to read neurons values of.
* max_time — max time slot to read neurons values of.

Returns a numpy array of (time stamp, atom ID, data value)
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spynnaker.pyNN.utilities.utility_calls.read_spikes_from_f£file (file_path,
min_atom=0,
max_atom=inf,
min_time=0,
max_time=inf,
split_value="\t")
Read spikes from a file formatted as: <time> <neuron ID>

Parameters

» file path (str)— absolute path to a file containing spike values

e min_atom (int)— min neuron ID to which neurons to read in

e max_atom (int) - max neuron ID to which neurons to read in

* min_time (int) - min time slot to read neurons values of.

e max_time (int) - max time slot to read neurons values of.

* split_value (str) — the pattern to split by
Returns a numpy array with max_atom elements each of which is a list of spike times.
Return type numpy.array(int, int)

spynnaker.pyNN.utilities.utility_calls.validate_mars_kiss_64_seed (seed)
Update the seed to make it compatible with the rng algorithm

Module contents

1.1.1.2 Submodules
1.1.1.3 spynnaker.pyNN.abstract_spinnaker_common module

class spynnaker.pyNN.abstract_spinnaker_common.AbstractSpiNNakerCommon (graph_label,
database_socket_addresses,
n_chips_required,
timestep,
max_delay,
min_delay,
host-
name,
user_extra_algorithm_xml_p
user_extra_mapping_inputs=
user_extra_algorithms_pre_}
time_scale_factor=None,
ex-
tra_post_run_algorithms=Nc
ex-
tra_mapping_algorithms=Nc
ex-
tra_load_algorithms=None,

front_end_versions=None)
Bases: spinn_front_end_common.interface.abstract_spinnaker_base.

AbstractSpinnakerBase, spynnaker.pyNN.spynnaker_simulator_interface.
SpynnakerSimulatorInterface

Main interface for neural code.
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CONFIG_FILE_NAME = 'spynnaker.cfg'
add_application_vertex (vertex_to_add)
Parameters vertex — the vertex to add to the graph
Type ApplicationVertex
Return type None
Raises
* ConfigurationException — when both graphs contain vertices

* PacmanConfigurationException — If there is an attempt to add the same vertex
more than once

add_population (population)
Called by each population to add itself to the list.

add_projection (projection)
Called by each projection to add itself to the list.

get_projections_data (projection_to_attribute_map)
Common data extractor for projection data. Allows fully exploitation of the ?7???

Parameters projection_to_attribute_map (dict of projection with set
of attributes) - the projection to attributes mapping

Returns a extracted data object with get method for getting the data
Return type spynnaker.pyNN.utilities.extracted data.ExtractedData

id counter
Getter for id_counter, currently used by the populations.

Note: Maybe it could live in the pop class???

Returns
Return type int
max_delay
The maximum supported delay, in milliseconds.

min_delay
The minimum supported delay, in milliseconds.

static register_ binary_search_path (search_path)
Register an additional binary search path for executables.

Parameters search_path — absolute search path for binaries
reset_number_ of neurons_per_core ()

run (run_time)
Run the model created.

Parameters run_time — the time (in milliseconds) to run the simulation for
set_number_ of_ neurons_per_core (neuron_type, max_permitted)

stop (turn_off_machine=None, clear_routing_tables=None, clear_tags=None)
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Parameters

* turn_off_machine (bool) — decides if the machine should be powered down af-
ter running the execution. Note that this powers down all boards connected to the BMP
connections given to the transceiver

* clear_routing tables (bool) — informs the tool chain if it should turn off the
clearing of the routing tables

* clear_tags (boolean) — informs the tool chain if it should clear the tags off the
machine at stop

Return type None

time_scale_ factor
The multiplicative scaling from application time to real execution time.

Returns the time scale factor

1.1.1.4 spynnaker.pyNN.exceptions module

exception spynnaker.pyNN.exceptions.DelayExtensionException
Bases: spinn_front_end_common.utilities.exceptions.ConfigurationException
Raised when a delay extension vertex fails.

exception spynnaker.pyNN.exceptions.FilterableException
Bases: spynnaker.pyNN.exceptions.SpynnakerException

Raised when it is not possible to determine if an edge should be filtered.

exception spynnaker.pyNN.exceptions.InvalidParameterType
Bases: spynnaker.pyNN.exceptions.SpynnakerException

Raised when a parameter is not recognised.

exception spynnaker.pyNN.exceptions.MemReadException
Bases: spynnaker.pyNN.exceptions.SpynnakerException

Raised when the PyNN front end fails to read a certain memory region.

exception spynnaker.pyNN.exceptions.SpynnakerException
Bases: Exception

Superclass of all exceptions from the PyNN module.

exception spynnaker.pyNN.exceptions.SynapseRowTooBigException (max_size, mes-

sage)
Bases: spynnaker.pyNN.exceptions.SpynnakerException

Raised when a synapse row is bigger than is allowed. PyNN

max_size
The maximum size allowed.

exception spynnaker.pyNN.exceptions.SynapticBlockGenerationException
Bases: spinn_front_end_common.utilities.exceptions.ConfigurationException

Raised when the synaptic manager fails to generate a synaptic block.

exception spynnaker.pyNN.exceptions.SynapticBlockReadException
Bases: spinn_front_end_common.utilities.exceptions.ConfigurationException

Raised when the synaptic manager fails to read a synaptic block or convert it into readable values.
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exception spynnaker.pyNN.exceptions.SynapticConfigurationException
Bases: spinn_front_end_common.utilities.exceptions.ConfigurationException

Raised when the synaptic manager fails for some reason.

exception spynnaker.pyNN.exceptions.SynapticMaxIncomingAtomsSupportException
Bases: spinn_front_end_common.utilities.exceptions.ConfigurationException

Raised when a synaptic sublist exceeds the max atoms possible to be supported.

1.1.1.5 spynnaker.pyNN.spynnaker_external_device_plugin_manager module

class spynnaker.pyNN.spynnaker_external_device_plugin_manager.SpynnakerExternalDevicePlugii
Bases: object

User-level interface for the external device plugin manager.

static activate_live_output_for (population, database_notify_host=None,
database_notify_port_num=None,
database_ack_port_num=None, board_address=None,
port=None, host=None, tag=None, strip_sdp=True,
use_prefix=False, key_prefix=None, prefix_type=None,

message_type=<EIEIOType.KEY_32_BIT: 2>,
right_shift=0, payload_as_time_stamps=True,
notify=True, use_payload_prefix=True, pay-

load_prefix=None, payload_right_shift=0, num-
ber_of _packets_sent_per_time_step=0)
Output the spikes from a given population from SpiNNaker as they occur in the simulation.

Parameters

* population (spynnaker.pyNN.models.pynn_population_common.
PyNNPopulationCommon)— The population to activate the live output for

* database_notify host (str) — The hostname for the device which is listening to
the database notification.

* database_ack_port_num (int) — The port number to which a external device will
acknowledge that they have finished reading the database and are ready for it to start
execution

* database_notify_ port_num (int) - The port number to which a external device
will receive the database is ready command

* board_address (str) — A fixed board address required for the tag, or None if any
address is OK

* key_prefix (int or None) - the prefix to be applied to the key
* prefix_type — if the prefix type is 32 bit or 16 bit

* message_type — If the message is a EIEIO command message, or an EIEIO data mes-
sage with 16 bit or 32 bit keys.

* payload as_time_stamps —
e right_shift -

* use_payload_prefix-—

* notify-

* payload prefix -
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* payload right_shift -
* number_of_ packets_sent_per_ time_step-

* port (int) — The UDP port to which the live spikes will be sent. If not specified, the
port will be taken from the “live_spike_port” parameter in the “Recording” section of the
sPyNNaker configuration file.

* host (str) — The host name or IP address to which the live spikes will be sent. If not
specified, the host will be taken from the “live_spike_host” parameter in the “Recording”
section of the sPyNNaker configuration file.

* tag(int)-The IP tag to be used for the spikes. If not specified, one will be automatically
assigned

* strip_sdp (bool) - Determines if the SDP headers will be stripped from the transmit-
ted packet.

* use_prefix (bool) - Determines if the spike packet will contain a common prefix for
the spikes

static activate_live_output_to (population, device)
Activate the output of spikes from a population to an external device. Note that all spikes will be sent to

the device.
Parameters
* population (spynnaker.pyNN.models.pynn_population_common.
PyNNPopulationCommon) — The pyNN population object from which spikes will be
sent.
* device (spynnaker.pyNN.models.pynn_population_common.
PyNNPopulationCommon or pacman.model.graphs.application.

ApplicationVertex) — The pyNN population or external device to which the
spikes will be sent.

static add_application_vertex (vertex)

static add_database_socket_address (database_notify_host,  database_notify_port_num,
database_ack_port_num)
static add_edge (vertex, device_vertex, partition_id)
Add an edge between two vertices (often a vertex and a external device) on a given partition.
Parameters

* vertex — the pre vertex to connect the edge from
* device_vertex — the post vertex to connect the edge to
e partition_id - the partition identifier for making nets

Return type None

static add_poisson_live_rate_control (poisson_population, con-
trol_label_extension="_control’, re-
ceive_port=None, database_notify_host=None,
database_notify_port_num=None,
database_ack_port_num=None, notify=True,

reserve_reverse_ip_tag=False)
Add a live rate controller to a Poisson population.

Parameters
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* poisson_population (spynnaker.pyNN.models.
pynn_population_common.PyNNPopulationCommon) — The population
to control

control_label_ extension (str)-— Anextension to add to the label of the Poisson
source. Must match up with the equivalent in the SpynnakerPoissonControlConnection

receive_port (int) — The port that the SpiNNaker board should listen on

database_notify_ host (str) — the hostname for the device which is listening to
the database notification.

* database_ack_port_num (int) — the port number to which a external device will
acknowledge that they have finished reading the database and are ready for it to start
execution

* database_notify port_num (int) — The port number to which a external device
will receive the database is ready command

* reserve_reverse_ip_tag (bool) — True if a reverse ip tag is to be used, False if
SDP is to be used (default)

static add_socket_address (socket_address)
Add a socket address to the list to be checked by the notification protocol.

Parameters socket_address — the socket address
Return type None:

static machine_time_step ()

static time_scale_ factor()

static update_live_packet_gather_ tracker (vertex_to_record_from, port, hostname,
tag=None, board_address=None,
strip_sdp=True, use_prefix=False,
key_prefix=None, prefix_type=None, mes-
sage_type=<EIEIOType.KEY_32_BIT:

2>, right_shift=0, pay-
load_as_time_stamps=True,
use_payload_prefix=True, pay-

load_prefix=None, payload_right_shift=0,
number_of_packets_sent_per_time_step=0,
partition_id=None)
Add an edge from a vertex to the live packet gatherer, builds as needed and has all the parameters for the
creation of the live packet gatherer if needed.

1.1.1.6 spynnaker.pyNN.spynnaker_simulator_interface module

class spynnaker.pyNN.spynnaker_simulator_interface.SpynnakerSimulatorInterface
Bases: spinn_front_end _common.utilities.simulator_interface.
SimulatorInterface

get_current_time ()
get_distribution_to_stats()
get_pynn_NumpyRNG ()
get_random_distribution ()

has_reset_last
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is_a_pynn_random (thing)
max_delay

min_delay

reset (annotations=None)

set_number_of_ neurons_per_core (neuron_type, max_permitted)

1.1.1.7 Module contents

1.2 Submodules

1.3 spynnaker.gsyn_tools module

spynnaker.gsyn_tools.check_gsyn (gsynl, gsyn2)
spynnaker.gsyn_tools.check_path_gysn (path, n_neurons, runtime, gsyn)

spynnaker.gsyn_tools.check_sister_gysn (sister, n_neurons, runtime, gsyn)

1.4 spynnaker.plot_utils module

spynnaker.plot_utils.get_colour ()
spynnaker.plot_utils.grid (length)
spynnaker.plot_utils.heat_plot (data_sets, ylabel=None, title=None)
spynnaker.plot_utils.line_plot (data_sets, title=None)
spynnaker.plot_utils.plot_spikes (spikes, title="spikes’)

Parameters spikes — Numpy array of spikes

1.5 spynnaker.spike_checker module

spynnaker.spike_checker.synfire multiple lines_spike_checker (spikes, nNeu-
rons, lines,

wrap_around=True)
Checks that there are the expected number of spike lines

Parameters
* spikes - The spikes
* nNeurons — Number of neurons
* lines — Expected number of lines
* wrap_around — If True the lines will wrap around when reaching the last neuron

spynnaker.spike_checker.synfire_spike_checker (spikes, nNeurons)
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Indices and tables

* genindex
* modindex

e search

261



sPyNNaker Documentation

262 Chapter 2. Indices and tables



Python Module Index

.push_bot.

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.threshold_t:

S 15
spynnaker, 259 spynnaker.pyNN.external_devices_models
spynnaker.gsyn_tools, 258 15
spynnaker.plot_utils, 258 spynnaker.pyNN.external_devices_models
spynnaker.pyNN, 258 5
spynnaker.pyNN.abstract_spinnaker_commonSPynnaker.pyNN.external devices_models

252 6
spynnaker.pyNN.connections.ethernet_cont $BYNBBKREPYNN . external devices models

3 7
spynnaker.pyNN.connections.spynnaker_1iveP¥BRREST -BYNN-exEgrnal_devices_models

4 8
spynnaker.pyNN.exceptions, 254 spynnaker.pyNN.external_devices_models
spynnaker.pyNN.external devices_models, 9

26 spynnaker.pyNN.external devices_models
spynnaker.pyNN.external_devices_models.abstracéiethernet_controller

16 spynnaker.pyNN.external_ devices_models
spynnaker.pyNN.external_devices_models.abstractz%thernet_sensor

17 spynnaker.pyNN.external_ devices_models
spynnaker.pyNN.external_devices_models.abstractgethernet_translator

17 spynnaker.pyNN.external devices_models
spynnaker.pyNN.external_devices_models.abstractgmulticast_controllable_device

17 spynnaker.pyNN.external_devices_models
spynnaker.pyNN.external_devices_models.arbitrarylfpga_device,

18 spynnaker.pyNN.external devices_models
spynnaker.pyNN.external_devices_models.externaﬂgdevice_lif_controL

18 spynnaker.pyNN.external devices_models
spynnaker.pyNN.external_devices_models.externalEﬁevice_lif_control_vertex,

19 spynnaker.pyNN.external_ devices_models
spynnaker.pyNN.external_devices_models.externalE%pinnaker_link_cochlea_device,

20 spynnaker.pyNN.external devices_models
spynnaker.pyNN.external_devices_models.externaf&%pinnaker_link_fpga_retina_device,

21 spynnaker.pyNN.model_binaries, 33
spynnaker.pyNN.external_devices_models.méHYBHiEE{nﬁgﬁgr@?gﬁkim%%%r_device

22 spynnaker.pyNN.models.abstract_models,
spynnaker.pyNN.external_devices_models.munich_éﬂinnaker_link_retina_devica

24 spynnaker.pyNN.models.abstract_models.abstract_accs
spynnaker.pyNN.external_devices_models.push_boé4

15 spynnaker.pyNN.models.abstract_models.abstract_cont
spynnaker.pyNN.external_devices_models.push_bof¥%bstract_push_bot_output_device,

spynnaker.pyNN.models.abstract_models.abstract_filf

263



sPyNNaker Documentation

35

spynnaker.

35

spynnaker.

36

spynnaker.

36

spynnaker.

37

spynnaker.

37

spynnaker.

229

spynnaker.
spynnaker.

40

spynnaker.

41

spynnaker.

42

spynnaker.

42

spynnaker.

42

spynnaker.

44

spynnaker.

45

spynnaker.
spynnaker.

82

spynnaker.

65

spynnaker.

50

spynnaker.

51

spynnaker.

52

spynnaker.

53

spynnaker.

54

spynnaker.

55

spynnaker.

56

spynnaker.

57

spynnaker.

58

spynnaker.

59

spynnaker.

pPyNN.

pyNN.

PyYNN.

pyNN.

PyNN.

PYNN.

pyNN.
PyNN.

PyYNN.

pPyNN.

PyNN.

pyNN.

pyNN.

PyYNN.

pyNN.
pyNN.

PyYNN.

pyNN.

pyNN.

PyYNN.

pPyNN.

PyNN.

PYNN.

pyNN.

PyYyNN.

pPyNN.

pyNN.

PYNN.

models

models

models

models

models

models

models
models

models

models

models

models

models

models

models
models

models

models

models

models

models

models

models

models

models

models

models

models

.defaults, 230
.neural_projections,

60
.abstract_models.abspyangkpoppyiNimodehstnebradbpepjections.connector
61
.abstract_models.abspyruékpoppyENimodséstableal projections.connector
63
.abstract_models.abspyrunékeesapgyNHrmondeéssnbafatepsetjections.connector
64
.abstract_models.abspyarungksetpghilemodels.neural_projections.connector
65
.abstract_models.abspyruoékweighiNupnddeablagural_ projections.delay_affe
79
.abstract_pynn_mode&pynnaker.pyNN.models.neural_projections.delay_affe
79
.common, 45 spynnaker.pyNN.models.neural_projections.delayed_aj
.common .abstract_neuron_reifbrdable,
spynnaker.pyNN.models.neural_projections.delayed_m:
.common.abstract_spike_redifirdable,
spynnaker.pyNN.models.neural_projections.projectio:
.common.eieio_spike_recorddr,
spynnaker.pyNN.models.neural_projections.projectio:
.common.multi_spike_recorddr,
spynnaker.pyNN.models.neural_projections.synapse_il
.common.neuron_recorder, §2
spynnaker.pyNN.models.neural_properties,
.common.recording_utils, 85
spynnaker.pyNN.models.neural_properties.neural_par:
.common.simple_population_&ettable,

spynnaker.pyNN.models.neuron, 201
spynnaker.pyNN.models.
190

spynnaker.pyNN.models.

neuron.abstract_population_ve

neuron.abstract_pynn_neuron_I

.neural_projections.connectd6rs,

spynnaker.pyNN.models.neuron.abstract_pynn_neuron_1

.neural_projections.connectddrs.abstract_connector,

spynnaker.pyNN.models.neuron.additional_inputs,

.neural_projections.connedtlors.abstract_generate_connector_on_machine,

spynnaker.pyNN.models.neuron.additional_inputs.abst

.neural_projections.connedifors.all_to_all_connector

spynnaker.pyNN.models.neuron.additional_inputs.add.:

.neural_projections.connedifors.array_connector,

spynnaker.pyNN.models.neuron.builds, 91

.neural_projectionsspygnnekeorpyNNamodahscheunron.builds.eif_ cond_alpha.

89

.neural_projectionsspynnekeorpyiiismedeésdependenbuptdbabhldbpdcerpgcte

89

.neural_projectionsspygnnekeorpylfiiixmddelmbaeupostbudhdectdrecond _alpha,

89

.neural_projectionsspynnekéenrpyflixmddalsbeeupoa.buonhdstaf, cond_exp_ba:

89

.neural_projectionsspygnnekeorpyfiixmddpisbabutohybubhdectbrecond exp_ste

89

.neural_projectionsspygnnekeorpyfifomodess.nennentbuilds.if_curr_alpha,

90

.neural_projectionsspynnekeorpyiiNdmrdbdsedeprobabunlidyg.cbnoectodelta,

264

Python Module Index



sPyNNaker Documentation

90

spynnaker.

90

spynnaker.

90

spynnaker.

90

spynnaker.

90

spynnaker.

91

spynnaker.

91

spynnaker.

91

spynnaker.

197

spynnaker.

198

spynnaker.

100

spynnaker.

93

spynnaker.

95

spynnaker.

97

spynnaker.

99

spynnaker.

99

spynnaker.

111

spynnaker.

107

spynnaker.

107

spynnaker.

109

spynnaker.

110

spynnaker.

117

spynnaker.

115

spynnaker.

116

spynnaker.

123

spynnaker.

119

spynnaker.

120

spynnaker.

pPyNN.

pyNN.

pyNN.

PyNN.

PyNN.

pyNN.

pyNN.

pyNN.

pyNN.

pyNN.

pyNN.

pyNN.

PyNN.

pyNN.

pyNN.

PyNN.

pPyNN.

pyNN.

pyNN.

PyNN.

PyNN.

pyNN.

pyNN.

PyNN.

pPyNN.

pyNN.

pyNN.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

models.

neuron.

neuron.

neuron.

neuron.

neuron

neuron

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron.

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron.

neuron.

neuron

neuron

neuron

neuron.

neuron.

neuron

122
builds.if_capyndakéregpNNamedels.neuron.plasticity,
142
builds.if_capyneakebapgNN.models.neuron.plasticity.stdp,
142
builds.if_ capyneakerapyNNambdeés.neuron.plasticity.stdp.commor
127
builds.if_capyneakesepgNNamedels.neuron.plasticity.stdp.commo:
127
.builds.if_ fapghrakerdpgl¥lmodels.neuron.plasticity.stdp.synap:
128
.builds.izk_spydnekprbpglN.models.neuron.plasticity.stdp.synap:
128
.builds.izk_spymnekprbpglN.models.neuron.plasticity.stdp.synap:
128
.connection_hkp¥ydeaker.pyNN.models.neuron.plasticity.stdp.synap:
128
generator_dapgnnaker.pyNN.models.neuron.plasticity.stdp.timince
133
implementatspyenaker.pyNN.models.neuron.plasticity.stdp.timin
129
implementatspyprnakstrrpyglNnmodehsimpliyon.plasticity.stdp.timine
130
implementatispysnakstrpygiNshaddidsdnaeuvonptaspoaéhiy, stdp.timin
131
implementatipypenakaropylihphodeédndaedyron.plasticity.stdp.timin
131
.implementatspyenakagedyNiichodetrserestroneplasticity.stdp.timin
132
.implementatspyrnakencpyNN.models.neuron.plasticity.stdp.timince
133
input_typesspynnaker.pyNN.models.neuron.plasticity.stdp.weigh
140
input_typessppehaketr.pyiNtmbgpés.neuron.plasticity.stdp.weigh
137
input_typesspypnakeyppyiNnmdodeédscarguron.plasticity.stdp.weigh
137
input_typesspypnakeyppytNrmedé)ls.neuron.plasticity.stdp.weigh
138
input_typesspypnakeyppyNNrmedeélsemduron.plasticity.stdp.weigh
139
master_pop_tpbhrafenepglNNrmpdels.neuron.plasticity.stdp.weight
139
.master_pop_tpbhragencpgiNrmodbisraetrmaspepupepibabheckantovryg;
198
.master_pop_kpphragenepgiNrmodaeisenepopntaphepas_dynamycsegarch,
157
.neuron_mode&pynnaker.pyNN.models.neuron.synapse_dynamics.abst:
142
neuron_modedpyrbakeacpyNNumodehsdadénron. synapse_dynamics.abst:
143
neuron_modedpyneaken.pygi¥lmode]ls.neuron. synapse_dynamics.abst:
144

.neuron_mode$pyneaken.pypiNlmbdekyg. nategnasgnapdefdyramics.abst:

Python Module Index

265



sPyNNaker Documentation

144

spynnaker.

145

spynnaker.

145

spynnaker.

145

spynnaker.

146

spynnaker.

147

spynnaker.

150

spynnaker.

153

spynnaker.

155

spynnaker.

171

spynnaker.

170

spynnaker.

170

spynnaker.

171

spynnaker.

179

spynnaker.

172

spynnaker.

173

spynnaker.

174

spynnaker.

176

spynnaker.

177

spynnaker.

200

spynnaker.

187

spynnaker.

185

spynnaker.

185

spynnaker.

186

spynnaker.

230

spynnaker.

233

spynnaker.

233

spynnaker.

pPyNN.

pyNN.

pyNN.

PyNN.

PyNN.

pyNN.

pyNN.

pyNN.

pPyNN.

pyNN.

pyNN.

pPyNN.

PyNN.

pyNN.

pyNN.

PyNN.

pyNN.

pyNN.

pyNN.

pPyNN.

PyNN.

pyNN.

pPyNN.

PyNN.

pyNN.

pyNN.

pyNN.

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models

models.

models.

.neuron.

.neuron.

.neuron

.neuron

.neuron.

.neuron.

.neuron.

.neuron

.neuron.

.neuron.

.neuron.

.neuron.

.neuron

.neuron.

.neuron.

.neuron.

.neuron

.neuron

.neuron.

.neuron.

.neuron.

.neuron

.neuron.

spynnaker.pyNN.

models.spike_source.spike_source_ar:

synapse_dynamics.adé@tract_synapse_dynamics_structural

spynnaker.pyNN.

models.spike_source.spike_source_ar:

synapse_dynamics.@idn_synapse_dynamics,

spynnaker.pyNN.
spynnaker.pyNN.

spynnaker.pyNN.

models.spike_source.spike_source_fr

.synapse_dynamics.stlPuctural_dynamics,

models.spike_source.spike_source_po:

.synapse_dynamics. RRapse_dynamics_static,

models.spike_source.spike_source_po:

synapse_dynamics. 3idapse_dynamics_stdp,

spynnaker.pyNN.

models.spike_source.spike_source_po:

synapse_dynamics. 3idapse_dynamics_structural_common,

spynnaker.pyNN.

models.utility_models,

synapse_dynamics.s83Wapse_dynamics_structural_static,

synapse_io,

spynnaker.pyNN.

spynnaker.pyNN.
219
spynnaker.pyNN.

models.utility_models.delays,

.synapse_dynamics.S23apse_dynamics_structural_stdp,

models.utility_models.delays.delay_]

models.utility_models.delays.delay_:

synapse_io.abstractl9synapse_io,

synapse_io.
synapse_io.

.synapse_types,

spynnaker.pyNN.
max_row2nfo,
spynnaker.pyNN.

synapse&22Po_row_

spynnaker.pyNN.
228
spynnaker.pyNN.

models.utility_models.delays.delay_:
models.
based,

models.

utility_models.delays.delay_

utility_models.spike_injecto:

models.utility_models.spike_injecto:

synapse_types.abstXéct_synapse_type,

spynnaker.pyNN.

models.utility_models.spike_injecto:

synapse_types.synai@ée_type_alpha

spynnaker.pyNN.

models.utility_models.synapse_expan

synapse_types.synai?¥e_type_delta

spynnaker.pyNN.

spynnaker.pyNN.

spynnaker.pyNN.

synaptic_manager, 233

threshold_types,

spynnaker
234
spynnaker

.pyNN.

.pyNN.

models.utility_models.synapse_expan

.synapse_types.syna@8e_type_dual_exponential,

overridden_pacman_functions,

.synapse_types.synadde_type_exponential,

overridden_pacman_functions.graph_ec
overridden_pacman_functions.graph_ec

overridden_pacman_functions.spynnakse

threshold_types.ab¥dract_threshold_type,

spynnaker.pyNN.

234

protocols, 239

.threshold_tygpgenékeeshyplN.pypeomedssmehochasbiefhernet_protoce

threshold_tgpgrngheeshyplN. pypeosbtdsimunich_io_spinnaker_ link_j

.pynn_population_compygnnaker

.pynn_projection_compgnnaker

recording_common,

spike_source, 218

235
.pyNN.
255
.pyNN.
257
spynnaker
spynnaker
spynnaker

.pyNN.
.pyNN.
.pyNN.

spynnaker_external_device_plugin_ma:
spynnaker_simulator_interface,
utilities, 252

utilities.constants, 248
utilities.extracted_data,

266

Python Module Index



sPyNNaker Documentation

248

spynnaker.

249

spynnaker.

245

spynnaker.

244

spynnaker.
spynnaker.

245

spynnaker.

246

spynnaker.
spynnaker.

249

spynnaker.

249

spynnaker.

249

spynnaker.

250

spynnaker.

250

spynnaker.

250

spynnaker.

pPyNN.

pyNN.

pyNN.

PyNN
pyNN.

pyNN.

pPyNN.
pyNN.

pyNN.

pPyNN.

pyNN.

pyNN.

pyNN.

utilities.

utilities.

utilities

.utilities.
utilities.

utilities

utilities

utilities

utilities.

utilities.

utilities.

fake_HBP_Portal_machine_provider,

random_stats,

.random_stats.abstract_random_stats,

ranged, 246
ranged. spynnaker_ranged_dict,

.ranged.spynnaker_ranged_list,

.reports, 249
utilities.

running_stats,

.spynnaker_connection_holder_generations,

spynnaker_failed_state,
spynnaker_neuron_network_specification_report,

spynnaker_synaptic_matrix_report,

utilities.utility_calls,

spike_checker, 258

Python Module Index

267



sPyNNaker Documentation

268 Python Module Index



Index

A AbstractAcceptsIncomingSynapses (class in

a (spynnaker.pyNN.models.neuron.neuron_models.neuron_model_izh. No{tHsHtcntfNymodels.abstract_models), 37
attribute), 120 AbstractAcceptsIncomingSynapses

a (spynnaker.pyNN.models.neuron.neuron_models.NeuronModellzh (class n spyn-
attribute), 124 naker.pyNN.models.abstract_models.abstract_accepts_incoming_

A3_minus (spynnaker.pyNN.models.neuron.plasticity.stdp.wei ght_de%%ndence. weight_dependence_additive_triplet. WeightDependenc
attribute), 139 AbstractAdditionalInput (class in spyn-

A3_minus (spynnaker.pyNN.models.neuron.plasticity.stdp.wei ght_deggmmwgﬂﬁﬁeﬂéﬁﬁyﬁ%gmmw )s
attribute), 142 )
A3_plus (spynnaker.pyNN.models.neuron.plasticity.stdp. wlRAE Hepierie i b Ldepedenc b iiditivi tripleYWeightDependence:

attribute), 139 naker.pyNN.models.neuron.additional_inputs.abstract_additional

A3_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.wei ght_depggdence. WeightDependenceAdditiveTriplet
attribute), 142 AbstractConnector (class in spyn-

A_minus (spynnaker.pyNN.models.neuron.plasticity.stdp.wei ght_dep?ﬁl@@ﬁ@éﬂ%ﬁzﬁée_lﬂzﬁe_ ’iffél—ﬁ’ffﬁe_ GHAMS SOIELIFASA PlusAMinu.

attribute), 137 .
A_minus (spynnaker.pyNN.models.neuron.plasticity.stdp. wiRAE HBpidentesAWsitictHas APHSSA Minudt spyn-

attribute), 140 naker.pyNN.models.neural_projections.connectors.abstract_conn
A_plus (spynnaker.pyNN.models.neuron.plasticity.stdp. weight_deper?z@ence. abstract_has_a_plus_a_minus.AbstractHasAPlusAMinus
attribute), 137 AbstractContainsUnits (class in  spyn-
A_plus (spynnaker.pyNN.models.neuron.plasticity.stdp. weight_depeﬁﬁéﬁggwfﬁé’ﬁ?%ﬁmgﬂmeﬁgels ) 38
attribute), 140 AbstractContainsUnits (class in  spyn-
ABSOLUTE 2 BYTE TIMESTAMPS (spyn- naker.pyNN.models.abstract_models.abstract_contains_units),
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Rf&e%inaPayload
attribute), 239 AbstractEthernetController (class in spyn-
ABSOLUTE_2_ BYTE_TIMESTAMPS (spyn- naker.pyNN.external_devices_models), 26
naker.pyNN.protocols.RetinaPayload attribute), PPstractEthernetController (class in spyn-
244 naker.pyNN.external_devices_models.abstract_ethernet_controlle
ABSOLUTE_3_BYTE_TIMESTAMPS (spyn- 16 .
nakerpyNN.protocols.munich_io_spinnaker_link_PRESGARERIRSRGESensor  (class in spyn-
attribute), 239 naker.pyNN.external_devices_models), 26
ABSOLUTE_3 BYTE_TIMESTAMPS (spyn- AbstractEthernetSensor (class in  spyn-
naker.pyNN.protocols.RetinaPayload attribute), naker.pyNN.external_devices_models.abstract_ethernet_sensor),
244 17
ABSOLUTE 4 BYTE TIMESTAMPS (spyn- AbstractEthernetTranslator (class in spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. RélEPANDugternal_devices_models), 27
attribute), 239 AbstractEthernetTranslator (class in spyn-
ABSOLUTE 4 BYTE TIMESTAMPS (spyn- naker.pyNN.external_devices_models.abstract_ethernet_translatc

naker.pyNN.protocols.RetinaPayload attribute), 17
244 AbstractFilterableEdge (class in  spyn-

naker.pyNN.models.abstract_models), 38

269



sPyNNaker Documentation

AbstractFilterableEdge (class in  spyn- AbstractNeuronRecordable (class in spyn-
naker.pyNN.models.abstract_models.abstract_filterable_edgeyker.pyNN.models.common.abstract_neuron_recordable),

35 40
AbstractGenerateConnectorOnMachine AbstractPlasticSynapseDynamics
(class in spyn- (class in spyn-
naker.pyNN.models.neural_projections.connectors), naker.pyNN.models.neuron.synapse_dynamics),
66 158
AbstractGenerateConnectorOnMachine AbstractPlasticSynapseDynamics
(class in spyn- (class in spyn-
naker.pyNN.models.neural_projections.connectors.abstract rgdrarpyd Nanndelomenromsyhieye_dynamics.abstract_plastic_s:
51 143
AbstractGenerateOnMachine (class in spyn- AbstractPopulationInitializable (class in
naker.pyNN.models.neuron.synapse_dynamics), spynnaker.pyNN.models.abstract_models), 38
158 AbstractPopulationInitializable
AbstractGenerateOnMachine (class in spyn- (class in spyn-
naker.pyNN.models.neuron.synapse_dynamics.abstract_genaridter.pylNINachiledy,abstract_models.abstract_population_initiali
142 35

AbstractHasAPlusAMinus (class in  spyn- AbstractPopulationSettable (class in spyn-
naker.pyNN.models.neuron.plasticity.stdp.weight_dependenemdker.pyNN.models.abstract_models), 39

140 AbstractPopulationSettable (class in spyn-
AbstractHasAPlusAMinus (class in  spyn- naker.pyNN.models.abstract_models.abstract_population_settabl

naker.pyNN.models.neuron.plasticity.stdp.weight_dependenééabstract_has_a_plus_a_minus),

137 AbstractPopulationVertex (class in spyn-
AbstractInputType (class in spyn- naker.pyNN.models.neuron), 201

naker.pyNN.models.neuron.input_types), AbstractPopulationVertex (class in spyn-

111 naker.pyNN.models.neuron.abstract_population_vertex),
AbstractInputType (class in spyn- 190

naker.pyNN.models.neuron.input_types.abstract_idjmattypet PushBotOutputDevice (class in spyn-

107 naker.pyNN.external_devices_models.push_bot),
AbstractMasterPopTableFactory 15

(class in spyn- AbstractPushBotOutputDevice (class in spyn-

naker.pyNN.models.neuron.master_pop_table_generators.abtkacpyhdstextgropl tadbldctsctaogels.push_bot.abstract_push_bo

115 15
AbstractMulticastControllableDevice AbstractPushBotRetinaDevice (class in spyn-

(class in spyn- naker.pyNN.external_devices_models.push_bot),

naker.pyNN.external_devices_models), 277 16
AbstractMulticastControllableDevice AbstractPushBotRetinaDevice (class in spyn-

(class in spyn- naker.pyNN.external_devices_models.push_bot.abstract_push_bo

naker.pyNN.external_devices_models.abstract_multicast_confrollable_device),

17 AbstractPyNNModel (class in spyn-
AbstractNeuronImpl (class in spyn- naker.pyNN.models.abstract_pynn_model),

naker.pyNN.models.neuron.implementations), 229

105 AbstractPyNNNeuronModel (class in spyn-
AbstractNeuronImpl (class in spyn- naker.pyNN.models.neuron), 209

naker.pyNN.models.neuron.implementations.abstradsstenzat. BmpliNeuronModel  (class in  spyn-

93 naker.pyNN.models.neuron.abstract_pynn_neuron_model),
AbstractNeuronModel (class in spyn- 196

naker.pyNN.models.neuron.neuron_models), AbstractPyNNNeuronModelStandard (class in

123 spynnaker.pyNN.models.neuron), 210
AbstractNeuronModel (class in spyn- AbstractPyNNNeuronModelStandard

naker.pyNN.models.neuron.neuron_models.abstract_neuron(ehwsdel), in spyn-

119 naker.pyNN.models.neuron.abstract_pynn_neuron_model_standa
AbstractNeuronRecordable (class in spyn- 196

naker.pyNN.models.common), 45 AbstractRandomStats (class in spyn-

270 Index



sPyNNaker Documentation

naker.pyNN.utilities.random_stats), 245 naker.pyNN.models.neuron.synapse_io),
AbstractRandomStats (class in spyn- 171

naker.pyNN.utilities.random_stats.abstract_randobiostatspct SynapseIO (class in spyn-

244 naker.pyNN.models.neuron.synapse_io.abstract_synapse_io),
AbstractReadParametersBeforeSet (class in 170

spynnaker.pyNN.models.abstract_models), 39  AbstractSynapseStructure (class in spyn-
AbstractReadParametersBeforeSet naker.pyNN.models.neuron.plasticity.stdp.synapse_structure),

(class in spyn- 128

naker.pyNN.models.abstract_models.abstract_readlpmrameteBybaforweset;ucture (class in  spyn-

36 naker.pyNN.models.neuron.plasticity.stdp.synapse_structure.abst
AbstractSettable (class in spyn- 128

naker.pyNN.models.abstract_models), 39 AbstractSynapseType (class in spyn-
AbstractSettable (class in spyn- naker.pyNN.models.neuron.synapse_types),

naker.pyNN.models.abstract_models.abstract_settable), 179

37 AbstractSynapseType (class in spyn-
AbstractSpikeRecordable (class in spyn- naker.pyNN.models.neuron.synapse_types.abstract_synapse_type

naker.pyNN.models.common), 46 172

AbstractSpikeRecordable (class in spyn- AbstractThresholdType (class  in  spyn-
naker.pyNN.models.common.abstract_spike_recordable), naker.pyNN.models.neuron.threshold_types),

41 187
AbstractSpiNNakerCommon (class in spyn- AbstractThresholdType (class in spyn-
naker.pyNN.abstract_spinnaker_common), naker.pyNN.models.neuron.threshold_types.abstract_threshold_t
252 185
AbstractStandardNeuronComponent AbstractTimingDependence (class in spyn-
(class in spyn- naker.pyNN.models.neuron.plasticity.stdp.timing_dependence),
naker.pyNN.models.neuron.implementations), 133
100 AbstractTimingDependence (class in spyn-
AbstractStandardNeuronComponent naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.abs
(class in spyn- 129
naker.pyNN.models.neuron.implementations.abstratssstwaduril greatouDewrpotenye  (class in  spyn-
95 naker.pyNN.models.neuron.plasticity.stdp.weight_dependence),
AbstractStaticSynapseDynamics 140
(class in spyn- AbstractWeightDependence (class in spyn-
naker.pyNN.models.neuron.synapse_dynamics), naker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abs
158 137
AbstractStaticSynapseDynamics AbstractWeightUpdatable (class in spyn-
(class in spyn- naker.pyNN.models.abstract_models), 40
naker.pyNN.models.neuron.synapse_dynamics.abskiast. static Wenapse Ubaamédsl,e  (class in  spyn-
144 naker.pyNN.models.abstract_models.abstract_weight_updatable)
AbstractSynapseDynamics (class in  spyn- 37
naker.pyNN.models.neuron.synapse_dynamics), activate_live_output_for () (spyn-
157 naker.pyNN.spynnaker_external_device_plugin_manager.Spynnal
AbstractSynapseDynamics (class in  spyn- static method), 255
naker.pyNN.models.neuron.synapse_dynamics.abstioct watopsé. dymamict)put _to () (spyn-
144 naker.pyNN.spynnaker_external_device_plugin_manager.Spynnal
AbstractSynapseDynamicsStructural static method), 256
(class in spyn- actual_sdram_usage (spyn-
naker.pyNN.models.neuron.synapse_dynamics), naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics
163 attribute), 151
AbstractSynapseDynamicsStructural actual_sdram_usage (spyn-
(class in spyn- naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
naker.pyNN.models.neuron.synapse_dynamics.abstract_synapgabdgeigiids_structural),
145 add_application_vertex () (spyn-
AbstractSynapseIO (class in spyn- naker.pyNN.abstract_spinnaker_common.AbstractSpiNNakerCon

Index 271



sPyNNaker Documentation

method), 253 naker.pyNN.models.neuron.implementations.abstract_standard_n
add_application_vertex () (spyn- method), 95
naker.pyNN.spynnaker_external_device_plugin_managenSpymakerEsteynalDevicePluginManager (spyn-
static method), 256 naker.pyNN.models.neuron.implementations.AbstractNeuronlmpl
add_connections () (spyn- method), 105
naker.pyNN.models.neuron.connection_holder. ComdtigrdHeldert ers () (spyn-
method), 197 naker.pyNN.models.neuron.implementations.AbstractStandardNer
add_connections () (spyn- method), 100
naker.pyNN.models.neuron.ConnectionHolder =~ add_parameters () (spyn-
method), 207 naker.pyNN.models.neuron.implementations.neuron_impl_standa
add_database_socket_address () (spyn- method), 97
naker.pyNN.spynnaker_external_device_plugin_managenSpynmakeatsteynalDevicePluginManager (spyn-
static method), 256 naker.pyNN.models.neuron.implementations. NeuronIlmplStandara
add_delay () (spyn- method), 103
naker.pyNN.models.utility_models.delays.delay_badkdDebayBfoskers () (spyn-
method), 219 naker.pyNN.models.neuron.input_types.input_type_conductance.l
add_delay () (spyn- method), 107
naker.pyNN.models.utility_models.delays.DelayBlackd_parameters () (spyn-
method), 223 naker.pyNN.models.neuron.input_types.input_type_current.Input]
add_delays () (spyn- method), 109
naker.pyNN.models.utility_models.delays.delay_exteidigra ventextRalayBxtensionVertex (spyn-
method), 221 naker.pyNN.models.neuron.input_types.input_type_current_semd.
add_delays () (spyn- method), 110
naker.pyNN.models.utility_models.delays.Delay Extadion¥erdencters () (spyn-
method), 224 naker.pyNN.models.neuron.input_types.InputTypeConductance
add_edge () (spynnaker.pyNN.spynnaker_external_device_plugin_muathgdpSpyhnakerExternalDevicePluginManager
static method), 256 add_parameters () (spyn-
add_generator_data () (spyn- naker.pyNN.models.neuron.input_types.InputTypeCurrent
naker.pyNN.models.utility_models.delays.delay_extension_vewathoByldyFExtensionVertex
method), 221 add_parameters () (spyn-
add_generator_data () (spyn- naker.pyNN.models.neuron.input_types.InputType CurrentSEMD
naker.pyNN.models.utility_models.delays.DelayExtensionVentethod), 113
method), 224 add_parameters () (spyn-
add_item () (spynnaker.pyNN.utilities.running_stats.RunningStats naker.pyNN.models.neuron.neuron_models.neuron_model_izh.Ne
method), 249 method), 121
add_items () (spyn- add_parameters () (spyn-
naker.pyNN.utilities.running_stats.RunningStats naker.pyNN.models.neuron.neuron_models.neuron_model_leaky_
method), 249 method), 122
add_parameters () (spyn- add_parameters () (spyn-
naker.pyNN.external_devices_models.threshold_type_multicaskedpyiéV.coodeds. ThnesholdTypa MunbidedsfavionVardetlz h
method), 25 method), 124
add_parameters () (spyn- add_parameters () (spyn-
naker.pyNN.external_devices_models. ThresholdTypeMultic asaRenpod(omtralels.neuron.neuron_models. NeuronModelLeakyln
method), 32 method), 126
add_parameters () (spyn- add_parameters () (spyn-
naker.pyNN.models.neuron.additional_inputs.additional_inpuakeagy Niaptovie ik dibitienusimopéa2ydaptivepse_type_alpha.S)
method), 86 method), 173
add_parameters () (spyn- add_parameters () (spyn-
naker.pyNN.models.neuron.additional_inputs.AdditionalInputke2pxlplivo dels.neuron.synapse_types.synapse_type_delta.Sy;
method), 87 method), 174
add_parameters () (spyn- add_parameters () (spyn-
naker.pyNN.models.neuron.implementations.abstract_neuronakeppA¥Btraotléésinemhaplsynapse_types.synapse_type_dual_ex]
method), 93 method), 176
add_parameters () (spyn- add_parameters () (spyn-

272 Index



sPyNNaker Documentation

naker.pyNN.models.neuron.synapse_types.synapse_type_expukentpylNSynapdelypeimpoadstiaict_population_vertex.AbstractF

method), 177 method), 190

add_parameters () (spyn- add_pre_run_connection_holder () (spyn-
naker.pyNN.models.neuron.synapse_types.SynapseTypeAlphaaker.pyNN.models.neuron.AbstractPopulationVertex
method), 183 method), 201

add_parameters () (spyn- add_pre_run_connection_holder () (spyn-
naker.pyNN.models.neuron.synapse_types.SynapseTypeDeltaaker.pyNN.models.neuron.synaptic_manager.SynapticManager
method), 182 method), 200

add_parameters () (spyn- add_pre_run_connection_holder () (spyn-
naker.pyNN.models.neuron.synapse_types.SynapseType Duaitivgeompai¥idimodels.neuron.SynapticManager
method), 179 method), 207

add_parameters () (spyn- add_projection|() (spyn-
naker.pyNN.models.neuron.synapse_types.SynapseType ExpavdatiglyNN.abstract_spinnaker_common.AbstractSpiNNakerCon
method), 181 method), 253

add_parameters () (spyn- add_socket_address () (spyn-
naker.pyNN.models.neuron.threshold_types.threshold_type_nukesspsNiNlapsyimdkee s holelfvple Mads sStlolgantimanager. Spynnal
method), 185 static method), 257

add_parameters () (spyn- add_state_variables () (spyn-
naker.pyNN.models.neuron.threshold_types.threshold_type_ntaités. piNeNToddTapbSdatiices_models.threshold_type_multicast_a
method), 186 method), 25

add_parameters () (spyn- add_state_variables() (spyn-
naker.pyNN.models.neuron.threshold_types.ThresholdTypeMudkesStoNiNuetiternal_devices_models. ThresholdTypeMulticastDer
method), 189 method), 32

add_parameters () (spyn- add_state_variables () (spyn-
naker.pyNN.models.neuron.threshold_types.ThresholdTypeStutker.pyNN.models.neuron.additional_inputs.additional_input_cc
method), 187 method), 86

add_payload_logic_to_current_output () add_state_variables () (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoctle kN InSgelNvewadhinideittoeol_inputs.AdditionallnputCaZ
method), 235 method), 88

add_payload_logic_to_current_output () add_state_variables() (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.neuron.implementations.abstract_neuron_imj
method), 240 method), 93

add_payload_logic_to_current_output_key add_state_variables|() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocle kN InSgelNvewahinifaptotoentations.abstract _standard_n
attribute), 235 method), 95

add_payload_logic_to_current_output_key add_state_variables() (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.neuron.implementations.AbstractNeuronlmpl
attribute), 240 method), 105

add_placement_constraint () (spyn- add_state_variables() (spyn-
naker.pyNN.models.pynn_population_common. PyNNPopulatidee@pyNdomodels.neuron.implementations.AbstractStandardNe:
method), 230 method), 100

add_poisson_live_rate_control () (spyn- add_state_variables/() (spyn-
naker.pyNN.spynnaker_external_device_plugin_manager.SpnakekpyNiNemadédevies RingimMlemagtations.neuron_impl_standa
static method), 256 method), 97

add_population () (spyn- add_state_variables () (spyn-
naker.pyNN.abstract_spinnaker_common.AbstractSpiNNaken@laampyN.models.neuron.implementations. NeuronlmplStandara
method), 253 method), 103

add_pre_run_connection_holder () (spyn- add_state_variables() (spyn-
naker.pyNN.models.abstract_models.abstract_accepts_incomakgr.pyiNiysesdéistrecttoer eppsincopegfputapsps_conductance.
method), 34 method), 108

add_pre_run_connection_holder () (spyn- add_state_variables () (spyn-
naker.pyNN.models.abstract_models.AbstractAcceptsIncomimgionayiyes models.neuron.input_types.input_type_current.Input]
method), 37 method), 109

add_pre_run_connection_holder () (spyn- add_state_variables() (spyn-

Index 273



sPyNNaker Documentation

naker.pyNN.models.neuron.input_types.input_type_current_newoet. pryNiXliypeadedsreeubiMEYeshold_types. ThresholdTypeMaass

method), 110
add_state_variables ()

method), 189

(spyn- add_state_variables () (spyn-

naker.pyNN.models.neuron.input_types.InputType Conductanadcer.pyNN.models.neuron.threshold_types.ThresholdTypeStatic

method), 111

add_state_variables ()

naker.pyNN.models.neuron.input_types.InputTypeCurrent

method), 112
add_state_variables ()

method), 188

(spyn- add_synapse_information () (spyn-
naker.pyNN.models.neural_projections.delayed_application_edge
method), 80

(spyn- add_synapse_information () (spyn-

naker.pyNN.models.neuron.input_types.InputType CurrentSEMEkrr.pyNN.models.neural_projections.DelayedApplicationEdge

method), 114
add_state_variables ()

method), 83

(spyn- add_synapse_information () (spyn-

naker.pyNN.models.neuron.neuron_models.neuron_model_iguRéerpyINMadedElk.neural_projections.projection_application_ec

method), 121
add_state_variables ()

method), 81

(spyn- add_synapse_information () (spyn-

naker.pyNN.models.neuron.neuron_models.neuron_model_leaky rijpydbNateodeld rfere:ile prodd tide_PabjdetiegrbpgAicdFioa Edg

method), 122
add_state_variables ()

method), 84

(spyn- AdditionalInputCa2Adaptive (class in spyn-

naker.pyNN.models.neuron.neuron_models.NeuronModellzinaker.pyNN.models.neuron.additional_inputs),

method), 124
add_state_variables ()

87

(spyn- AdditionalInputCa2Adaptive (class in spyn-

naker.pyNN.models.neuron.neuron_models.NeuronModelLeakybipyNixeAsodElseneuron.additional_inputs.additional_input_cc

method), 126
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 173
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 174
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 176

add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 177
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 184
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 182
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 179
add_state_variables ()

naker.pyNN.models.neuron.synapse_

method), 181
add_state_variables ()

86
(spyn- ADDRESS_LIST_DTYPE (spyn-
types.synapse_type_alphakSppapi¥Tupdélpheuron.master_pop_table_generators.master.
attribute), 116
(spyn- ADDRESS_LIST_DTYPE (spyn-
types.synapse_type_dealonypyNolypeddéstacuron.master_pop_table_generators.Master
attribute), 117
(spyn- ADDRESS_MASK (spyn-
types.synapse_type_dualaleeppyldiNivloSielapeeFopabustHrxpopentisle _generators.master.
attribute), 116
(spyn- ADDRESS_MASK (spyn-
types.synapse_type_expurkenipyl\Ympdelpeinponensiat_pop_table_generators.Master
attribute), 117
(spyn- ADDRESS_SCALE (spyn-
types.SynapseTypeAlphaaker.pyNN.models.neuron.master_pop_table_generators.master.
attribute), 116
(spyn- ADDRESS_SCALE (spyn-
types.SynapseTypeDeltaaker.pyNN.models.neuron.master_pop_table_generators.Master
attribute), 118
(spyn- ADDRESS_SCALED_SHIFT (spyn-
types.SynapseType Duaidkompenyidimodels.neuron.master_pop_table_generators.master.
attribute), 116
(spyn- ADDRESS_SCALED_SHIFT (spyn-
types.SynapseType ExpandiglyNN.models.neuron.master_pop_table_generators.Master
attribute), 118

(spyn- all () (spynnaker.pyNN.models.pynn_population_common.PyNNPopulati

naker.pyNN.models.neuron.threshold_types.threshold_type_mattssdyiddhastic. ThresholdTypeMaassStochastic

method), 185
add_state_variables ()

ALL_TO_ALL_CONNECTOR (spyn-

(spyn- naker.pyNN.models.neural_projections.connectors.abstract_gene

naker.pyNN.models.neuron.threshold_types.threshold_type_atatibiilfbyeSholdTypeStatic

method), 186
add_state_variables ()

allow_self_ connections (spyn-

(spyn- naker.pyNN.models.neural_projections.connectors.all_to_all_con

274

Index



sPyNNaker Documentation

attribute), 52 method), 147

allow_self_ connections (spyn- are_weights_signed () (spyn-
naker.pyNN.models.neural_projections.connectors.AllToAllGokmepyd¥N.models.neuron.synapse_dynamics.SynapseDynamics.
attribute), 67 method), 159

allow_self connections (spyn- are_weights_signed() (spyn-
naker.pyNN.models.neural_projections.connectors.distance_ridgenddviN. prodelsitieyroarsyewtpsd) dyanoeivependes i pbanbiilcs)
attribute), 55 method), 161

allow_self_connections (spyn- ArrayConnector (class in spyn-
naker.pyNN.models.neural_projections.connectors. DistanceldpaygdiN° nobdé I imeGralnpetijections.connectors),
attribute), 69 68

allow_self_connections (spyn- ArrayConnector (class in spyn-
naker.pyNN.models.neural_projections.connectors.fixed_numébker.pyNNcooled sondvineld FrojbernBostCoomeattos.array_connect
attribute), 56 53

allow_self_connections (spyn- as_list () (spynnaker.pyNN.utilities.ranged.spynnaker_ranged_list.Spyn
naker.pyNN.models.neural_projections.connectors.fixed_numstheic pretheahinéctor. FixedNumberPre Connector
attribute), 57 as_list () (spynnaker.pyNN.utilities.ranged.SpynnakerRangedList

allow_self_connections (spyn- static method), 247

naker.pyNN.models.neural_projections.connectors_FixedNumberPostConnector
attribute), 70

allow_self connections (spyn- b (spynnaker.pyNN.models.neuron.neuron_models.neuron_model_izh.Neurt
naker.pyNN.models.neural_projections.connectors.FixedNughenhiye§,ormector

attribute), 71 b (spynnaker.pyNN.models.neuron.neuron_models.NeuronModellzh
allow_self_connections (spyn- attribute), 124
naker.pyNN.models.neural_projections.connectorsngex_asernpnokability_connector.IndexBasedPrgpghilityConnector
attribute), 60 naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
allow_self connections (spyn- attribute), 235
naker.pyNN.models.neural_projections.connectorslurlexBasedRrobabilityConnector (spyn-
attribute), 74 naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol. MODES
AllToAllConnector (class in spyn- attribute), 240
nakerpyNN.models.neural_projections.connectorasg,_S1zE (spynnaker.pyNN.models.neuron.generator_data. GeneratorD
67 attribute), 198
AllToAllConnector (class in Spyn-  BASE_ SIZE (spynnakerpyNN.models.utility_models.delays.delay_generat
naker.pyNN.models.neural _projections.connectors.all_to_al&tgqnm@,){mg
52 BASIC_MALLOC_USAGE (spyn-
alpha (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_dependgnke iiNig A He rssfory 0815 aeh o fititipR ependencs Y gets
attribute), 133 attribute), 190
alpha (spynnaker.pyNN.models.neuron.plasticity.stdp.timingp dapendencediming RependenceVogels201 1 (spyn-
attribute), 136 naker.pyNN.models.neuron.AbstractPopulationVertex
ArbitraryFPGADevice (class in spyn- attribute), 201
naker.pyNN.external_devices_models), 277 bias_values () (spyn-
ArbitraryFPGADevice (class in spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.external_devices_models.arbitrary_fpga_devicepethod), 235
18 bias_values () (spyn-
are_weights_signed() (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.models.neuron.synapse_dynamics.abstract_synepsghsiypauics.AbstractSynapseDynamics
method), 144 bias_values_key (spyn-
are_weights_signed() (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol.Munic
naker.pyNN.models.neuron.synapse_dynamics.AbstractS YRApAGHBYREIICSS
method), 157 bias_values_key (spyn-
are_weights_signed() (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.models.neuron.synapse_dynamics.synapse_dyngpighussytiziSynapseDynamicsStatic
method), 146 binary_name (spyn-
are_weights_signed() (spyn- naker.pyNN.models.neuron.implementations.abstract_neuron_imj

naker.pyNN.models.neuron.synapse_dynamics.synapse_dyngiighuséypoSynapseDynamicsSTDP
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binary_name (spyn- attribute), 154

naker.pyNN.models.neuron.implementations.Abstratidegwslmplr ing_run (spyn-

attribute), 105 naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
binary_name (spyn- attribute), 159

naker.pyNN.models.neuron.implementations.neurouh amy estardlard NgurontmplStandard (spyn-

attribute), 97 naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
binary_name (spyn- attribute), 161

naker.pyNN.models.neuron.implementations. Neuratlaptftenddaud ing_run (spyn-

attribute), 103 naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
bits_per_coordinate (spyn- attribute), 167

naker.pyNN.protocols.munich_io_spinnaker_link_protedol RetiaKeyry_exists_and_create_if_not ()

attribute), 239 (in module spyn-
bits_per_coordinate (spyn- naker.pyNN.utilities.utility_calls), 250

naker.pyNN.protocols.RetinaKey attribute), check_gsyn () (in module spynnaker.gsyn_tools), 258

244 check_indexes () (spyn-
BUFFER_OVERFLOW_COUNT (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder

naker.pyNN.models.neuron.population_machine_vertex. Populathowly]dchine Vertex. EXTRA_PROVENANCE_DATA_ENTRIES

attribute), 199 check_indexes () (spyn-
BUFFER_OVERFLOW_COUNT (spyn- naker.pyNN.models.common.NeuronRecorder

naker.pyNN.models.neuron. PopulationMachine Vertex. EXTRthe HR@Y,ENANCE_DATA_ENTRIES

attribute), 208 check_path_gysn () (in module spyn-
BYTES_TILL_START_OF_GLOBAL_PARAMETERS naker.gsyn_tools), 258

(spynnaker.pyNN.models.neuron.abstract_populatiome vértexatbsiractGopmlattanyeitdy (in module spyn-

attribute), 190 naker.pyNN.utilities.utility_calls), 250
BYTES_TILL_START_OF_GLOBAL_PARAMETERS check_sister_gysn() (in  module  spyn-

(spynnaker.pyNN.models.neuron.AbstractPopulationVertex naker.gsyn_tools), 258

attribute), 201 clear_connection_cache () (spyn-

naker.pyNN.models.abstract_models.abstract_accepts_incoming_

C method), 34
c (spynnaker.pyNN.models.neuron.neuron_models.neuron_ifodRE-GzlCNESRMbézfache () (spyn-

attribute), 121 naker.pyNN.models.abstract_models.AbstractAcceptslncomingSy
c (spynnaker.pyNN.models.neuron.neuron_models.NeuronModellzh method), 37

attribute), 124 clear_connection_cache () (spyn-
can_record () (spyn- naker.pyNN.models.neuron.abstract_population_vertex.AbstractF

naker.pyNN.models.pynn_population_common.PyNNPopuldiéHoghmhan

method), 230 clear_connection_cache () (spyn-
cdf () (spynnakerpyNN.utilities.random_stats.abstract_random_sta8¥K6saMNanadetsigyron.AbstractPopulationVertex

method), 244 method), 201
cdf () (spynnakerpyNN.utilities.random_stats.AbstractRarebadtusonnection_cache () (spyn-

method), 245 naker.pyNN.models.neuron.synaptic_manager.SynapticManager
changes_during_run (spyn- method), 200

naker.pyNN.models.neuron.synapse_dynamics.abstre@ - XydetpRérelshdimies. ABSTReAynapse Dynamic§SPyn-

attribute), 144 naker.pyNN.models.neuron.SynapticManager
changes_during_run (spyn- method), 207

naker.pyNN.models.neuron.synapse_dynamics.AbStPReSynape Dy Rdmies ) (spyn-

attribute), 157 naker.pyNN.models.common.abstract_neuron_recordable.Abstrac
changes_during_run (spyn- method), 40

naker.pyNN.models.neuron.synapse_dynamics.syn@p 2 dyie@siest §iafie. SynapseDynamicsStatic (spyn-

attribute), 146 naker.pyNN.models.common.AbstractNeuronRecordable
changes_during_run (spyn- method), 45

naker.pyNN.models.neuron.synapse_dynamics.syn@p§e2 dywe@siesc SepSinapseDynamicsSTDP (spyn-

attribute), 147 naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
changes_during_run (spyn- method), 191

naker.pyNN.models.neuron.synapse_dynamics.syn@p§e2-dyiepiiess Séichbal_static.SynapseDynamicsSi¥icturalStatic
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naker.pyNN.models.neuron.AbstractPopulationVertex attribute), 252
method), 201 configure_master_key () (spyn-
clear_spike_recording() (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.models.common.abstract_spike_recordable. AbsmatitSpéRécordable
method), 41 configure_master_key () (spyn-
clear_spike_recording() (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.models.common.AbstractSpikeRecordable method), 240
method), 46 configure_master_key_key (spyn-
clear_spike_recording () (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.models.neuron.abstract_population_vertex.AbsmwttetBap)|d¥sin Vertex
method), 191 configure_master_key_key (spyn-
clear_spike_recording() (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.models.neuron.AbstractPopulationVertex attribute), 240
method), 202 conn_list (spynnaker.pyNN.models.neural_projections.connectors.from.
clear_spike_recording () (spyn- attribute), 59
naker.pyNN.models.spike_source.spike_source_armmpnvertexSSpllspSomede oYM mexdels.neural_projections.connectors. From
method), 211 attribute), 73
clear_spike_recording () (spyn- ConnectionHolder (class in spyn-
naker.pyNN.models.spike_source.spike_source_poisson_verteak§pjkeSdlmcedels semYorip 207
method), 215 ConnectionHolder (class in spyn-
clear_spike_recording() (spyn- naker.pyNN.models.neuron.connection_holder),
naker.pyNN.models.utility_models.spike_injector.spike_injecto7_vertex.SpikelnjectorVertex
method), 227 connections (spyn-
close () (spynnaker.pyNN.connections.ethernet_control_connectionigfteapeNNontodldInnaactiwieonnection_holder. ConnectionHolder
method), 3 attribute), 197
close () (spynnaker.pyNN.external_devices_models.push_dotyeshthasnethernet.push_bot_wifi_connection. RuphBotWIFIConnection
method), 9 naker.pyNN.models.neuron. ConnectionHolder
cm (spynnaker.pyNN.models.neuron.neuron_models.neuron_model_leaktyibmtedyat¥] and_fire.NeuronModelLeakyIntegrateAndFire
attribute), 122 connector (spynnaker.pyNN.models.neural_projections.synapse_informe
cm (spynnaker.pyNN.models.neuron.neuron_models.NeuronModel LeakyiritagegtéAndFire
attribute), 126 connector (spynnaker.pyNN.models.neural_projections.Synapselnforma
column_names (spyn- attribute), 85
naker.pyNN.models.neural_projections.connectorsSS o0V EIGT QRniéiTaiiz&mListConnector (spyn-
attribute), 59 naker.pyNN.utilities.constants. POPULATION_BASED_REGION:
column_names (spyn- attribute), 248
naker.pyNN.models.neural_projections.connectorsCbmndistCartiizstor (class in spyn-
attribute), 73 naker.pyNN.models.neural_projections.connectors.abstract_gene
compute_statistics () (spyn- 52
naker.pyNN.models.neural_projections.connectorsdenve rdonpeatenKernelConpector (in  module spyn-
method), 62 naker.pyNN.utilities.utility_calls), 250
compute_statistics () (spyn- convert_per_connection_data_to_rows ()
naker.pyNN.models.neural_projections.connectors.Kernel Céspentwiker.pyNN.models.neuron.synapse_dynamics.abstract_syne
method), 77 method), 144
conductance_based (spyn- convert_per_connection_data_to_rows ()
naker.pyNN.models.neuron.abstract_population_vertex.AbstisptPopkdativNVerexdlels.neuron.synapse_dynamics.AbstractSyna
attribute), 191 method), 157
conductance_based (spyn- convert_rate () (spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex naker.pyNN.models.spike_source.spike_source_poisson_vertex.Sg
attribute), 202 method), 215
conductance_based (spyn- convert_to () (in module spyn-
naker.pyNN.models.pynn_population_common. PyNN Populatide@pyditomtilities. utility_calls), 250
attribute), 230 ConvolutionKernel (class in spyn-
CONFIG_FILE_NAME (spyn- naker.pyNN.models.neural_projections.connectors.kernel_connec

naker.pyNN.abstract_spinnaker_common.AbstractSpiNNakesCommon
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create () (spynnaker.pyNN.utilities.fake_HBP_Portal_machine_prowider. paAa¥IRB&elsmiddnahipedi eotioles.connectors.array_connect

method), 249 method), 53

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.delay_afferent_applicakienp ddNerhdalaysAftaremt Appfaatitoskidgmectors. ArrayConnect
method), 79 method), 68

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.DelayAfferentApplicatibertid@éN.models.neural_projections.connectors.csa_connector
method), 82 method), 54

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.delayed_applicationneligeDNNyedbtpfdicetior Eplgye ctions.connectors. CSAConnectol
method), 80 method), 69

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.DelayedApplicationEdger.pyNN.models.neural_projections.connectors.distance_depe
method), 83 method), 55

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.projection_applicatiankedgy NiNojeotels Aygpliebitponfadgions.connectors. Distance Depe
method), 81 method), 69

create_machine_edge () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections. ProjectionApplicationdidgpyNN.models.neural_projections.connectors.fixed_number.
method), 84 method), 56

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_linkakeogoyNienioeldllumechbdoprolotioas.connectors.fixed_number.
method), 22 method), 57

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.external_devices_models.MunichMotorDevice naker.pyNN.models.neural_projections.connectors.fixed_probabil
method), 30 method), 58

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neuron.abstract_population_vertex.AbstwakelgpiNMiooletseneural_projections.connectors.FixedNumberl
method), 191 method), 70

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex naker.pyNN.models.neural_projections.connectors.FixedNumberl
method), 202 method), 71

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.spike_source.spike_source_poisson_verteak§pjkeSdlmcedelssemYattgaojections.connectors. FixedProbabil
method), 215 method), 72

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.utility_models.delays.delay_extension_veaten: Dellily Fixoelessomdlendéxprojections.connectors.from_list_conr
method), 221 method), 59

create_machine_vertex () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.utility_models.delays.DelayExtensionVenteler.pyNN.models.neural_projections.connectors. FromListConn
method), 224 method), 73

create_synaptic_block () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.connectors.abstract wakargeydi\ bstdels Gennattprojections.connectors.index_based_]
method), 50 method), 60

create_synaptic_block () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.connectors.Abstract@akeepso¥N.models.neural_projections.connectors.IndexBasedPr
method), 65 method), 74

create_synaptic_block () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.connectors.all_to_alhakenpedidi:wbideKlHeanalke groojections.connectors.kernel_connec
method), 52 method), 62

create_synaptic_block () (spyn- create_synaptic_block () (spyn-
naker.pyNN.models.neural_projections.connectors.AllToAllGokaepyi¥N.models.neural_projections.connectors.KernelConnec
method), 67 method), 77

create_synaptic_block () (spyn- create_synaptic_block () (spyn-
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naker.pyNN.models.neural_projections.connectors.multapsenakenjeyNIN MioldefssaCoralepi@jections.connectors.csa_connector

method), 63 54

create_synaptic_block () (spyn- CURRENT_TIMER_TIC (spyn-
naker.pyNN.models.neural_projections.connectors.Multapsafcdenpst¥N.models.neuron.population_machine_vertex. Populatio
method), 75 attribute), 199

create_synaptic_block () (spyn- CURRENT_TIMER_TIC (spyn-
naker.pyNN.models.neural_projections.connectors.one_to_omekanpyl¥NonbleddoomatioPopetationMachineVertex. EXTRA _PF
method), 64 attribute), 208

create_synaptic_block () (spyn-
naker.pyNN.models.neural _projections.connectom[bneToOneConnector
method), 76 d (spynnaker.pyNN.models.neuron.neuron_models.neuron_model_izh.Neurc

create_synaptic_block () (spyn- attribute), 121
naker.pyNN.models.neural_projections.connectorsssg¥neqieps N gsdde Sl Wi lbassmnesiodels. NeuronModellzh
method), 65 attribute), 124

create_synaptic_block () (spyn- d_expression (spyn-
naker.pyNN.models.neural_projections.connectors.SmallWoplgdkepmdiNoiodels.neural_projections.connectors.distance_depe
method), 76 attribute), 55

create_vertex () (spyn-  d_expression (spyn-
nakerpyNN.external_devices_models.external_device_lif_cqpikel: BysexnmitdersaehifaD1profections.connectors. DistanceDepe
method), 18 attribute), 70

create_vertex () (spyn- default_initial values (spyn-
nakerpyNN.external_devices_models. ExternalDeviceLifConjgder.pyNN. external_devices_models.munich_spinnaker_link_mo
method), 28 attribute), 23

create_vertex () (spyn-  default_initial_values (spyn-
naker.pyNN.models.abstract_pynn_model. AbstractPyNNModgker. pYNN.external_devices_models. MunichMotorDevice
method), 229 attribute), 30

create_vertex () (spyn- default_initial values (spyn-
naker.pyNN.models.neuron.abstract_pynn_neuron_model. Abygikas \WNiNedeesbdndédcr_pynn_model AbstractPyNNModel
method), 196 attribute), 229

create_vertex () (spyn- default_initial values (spyn-
naker.pyNN.models.neuron.AbstractPyNNNeuronModel naker.pyNN.models.neuron.builds.eif cond_alpha_isfa_ista. EIFC
method), 209 attribute), 89

create_vertex () (spyn- default_initial_ values (spyn-
naker.pyNN.models.spike_source.spike_source_array.SpikeSgute£pyNIN.models.neuron.builds. EIF ConductanceAlphaPopulat
method), 210 attribute), 91

create_vertex () (spyn-  default_initial_values (spyn-
naker.pyNN.models.spike_source.spike_source_poisson.SpikgSiapsRiNsst¥tels.neuron. builds.hh_cond_exp. HHCondExp
method), 212 attribute), 89

create_vertex () (spyn-  default_initial_values (spyn-
naker.pyNN.models.spike_source.SpikeSourceArray naker.pyNN.models.neuron.builds. HHCondExp
method), 218 attribute), 91

create_vertex() (spyn-  default_initial_values (spyn-
naker.pyNN.models.spike_source.SpikeSourcePoisson naker.pyNN.models.neuron.builds.if_cond_alpha.IF CondAlpha
method), 218 attribute), 89

create_vertex () (spyn-  default_initial_values (spyn-
naker.pyNN.models.utility_models.spike_injector.spike_injeGiaksppkNNsfitRlels.neuron. builds.if facets_hardwarel IFFacets(
method), 226 attribute), 91

create_vertex () (spyn- default_initial values (spyn-
naker.pyNN.models.utility_models.spike_injector.Spikelnjecigiker.pyNN.models.neuron.builds.IF CondAlpha
method), 228 attribute), 91

CSAConnector (class in spyn- default_initial values (spyn-
naker.pyNN.models.neural_projections.connectors), naker.pyNN.models.neuron.builds.IF FacetsConductancePopulatic
68 attribute), 92

CSAConnector (class in spyn-
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default_initial_values () (in module spyn- naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
naker.pyNN.models.defaults), 230 attribute), 136
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_linkakeojpyN&enioeldlunéchbiopdakleviiyestdp.timing_dependence. Tim
attribute), 23 attribute), 136
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_linkaketipuNdéwioeldlunéchRuatilafdiviivestdp. weight_dependence.we
attribute), 25 attribute), 139
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.external_devices_models.MunichMotorDevice naker.pyNN.models.neuron.plasticity.stdp.weight_dependence.We
attribute), 30 attribute), 142
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.external_devices_models.MunichRetinaDevice naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics
attribute), 32 attribute), 151
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.models.abstract_pynn_model AbstractPyNNModaker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
attribute), 229 attribute), 164
default_parameters (spyn- default_parameters (spyn-
naker.pyNN.models.neuron.builds.eif _cond_alpha_isfa_ista.kidke@pndiNsmockeAiptilRypuladiels. spike_injector.spike_injector_y
attribute), 89 attribute), 227
default_parameters (spyn- default_parameters () (in  module  spyn-
naker.pyNN.models.neuron.builds. EIF ConductanceAlphaPopuketipg NN.models.defaults), 230
attribute), 91 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.abstract_pynn_model AbstractPyNNModel
naker.pyNN.models.neuron.builds.hh_cond_exp.HHCondEXxpttribute), 229
attribute), 89 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.neuron.abstract_pynn_neuron_model. Abstrac
naker.pyNN.models.neuron.builds. HHCondExp attribute), 196
attribute), 91 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.neuron.AbstractPyNNNeuronModel
naker.pyNN.models.neuron.builds.if _cond_alpha.IF CondAlp@httribute), 210
attribute), 89 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.spike_source.spike_source_array.SpikeSource
naker.pyNN.models.neuron.builds.if _facets_hardware I .IF Fagietsbiaedii ténce Population
attribute), 91 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.spike_source.spike_source_poisson.SpikeSous
naker.pyNN.models.neuron.builds.IF CondAlpha attribute), 213
attribute), 91 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.spike_source.SpikeSourceArray
naker.pyNN.models.neuron.builds.IF FacetsConductance Popattritaate), 218
attribute), 92 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.spike_source.SpikeSourcePoisson
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenaettribing) dependence_recurrent. TimingDependenceRecurrent
attribute), 131 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.utility_models.spike_injector.spike_injector.S]
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenaettribing) d¢pendence_spike_nearest_pair. TimingDependenceSpik
attribute), 131 default_population_parameters (spyn-
default_parameters (spyn- naker.pyNN.models.utility_models.spike_injector.Spikelnjector
naker.pyNN.models.neuron.plasticity.stdp.timing_dependencaettribing) depgndence_vogels_201 1.TimingDependenceVogels201
attribute), 133 defaults () (in module spyn-
default_parameters (spyn- naker.pyNN.models.defaults), 230
naker.pyNN.models.neuron.plasticity.stdp.timing_depeade(spyimkeg PeyéhdendelRamumehiprojections.synapse_information. S
attribute), 135 attribute), 82
default_parameters (spyn- delay (spynnaker.pyNN.models.neural_projections.Synapselnformation
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attribute), 85 DelayExtensionMachineVertex.EXTRA_PROVENANCE_DATA_]
delay_block (spyn- (class in spyn-
naker.pyNN.models.utility_models.delays.delay_block.DelayBlioekpyNN.models.utility_models.delays),
attribute), 219 223
delay_block (spyn- DelayExtensionMachineVertex.EXTRA_PROVENANCE_DATA_]
naker.pyNN.models.utility_models.delays.DelayBlock (class in spyn-
attribute), 223 naker.pyNN.models.utility_models.delays.delay_extension_machii
delay_edge (spynnaker.pyNN.models.neural_projections.projectiorl ipplication_edge. ProjectionApplicationEdge
attribute), 81 DelayExtensionVertex (class in spyn-
delay_edge (spynnaker.pyNN.models.neural_projections. Projectioméfpplicodiubiddels.utility_models.delays),
attribute), 84 224
DelayAfferentApplicationEdge (class in spyn- DelayExtensionVertex (class in spyn-
naker.pyNN.models.neural_projections), 82 naker.pyNN.models.utility_models.delays.delay_extension_vertex
DelayAfferentApplicationEdge (class in spyn- 220
naker.pyNN.models.neural_projections.delay_afferent apphcsivatedgept a (class in spyn-
79 naker.pyNN.models.utility_models.delays.delay_generator_data),
DelayAfferentMachineEdge (class in spyn- 222
naker.pyNN.models.neural_projections), 82 DELTA_TIMESTAMPS (spyn-
DelayAfferentMachineEdge (class in spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Retina
naker.pyNN.models.neural_projections.delay_afferent_machitteilndge)239
79 DELTA_TIMESTAMPS (spyn-
DelayBlock (class in spyn- naker.pyNN.protocols.RetinaPayload attribute),
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naker.pyNN.models.neuron.synapse_dynamics.AbstractGenavaite OpMidé-indels.neural_projections.connectors.AbstractGener
attribute), 158 method), 67

gen_matrix_params_size_in_bytes (spyn- gen_weights_params () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes, psyliNSywodp e Remrahips§Jdofons.connectors.kernel_connec
attribute), 148 method), 62

gen_matrix_params_size_in_bytes (spyn- gen_weights_params () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.Synapse DynamieaSHIDNIN.models.neural_projections.connectors.KernelConnec
attribute), 161 method), 78

gen_on_machine () (spyn- generate_data_specification() (spyn-
naker.pyNN.models.neuron.abstract_population_vertex.AbstmakePopiNdient¥emtdx devices_models.munich_spinnaker_link_mo
method), 191 method), 23

gen_on_machine () (spyn- generate_data_specification () (spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex naker.pyNN.external_devices_models.MunichMotorDevice
method), 202 method), 30

gen_on_machine () (spyn- generate_data_specification() (spyn-
naker.pyNN.models.neuron.synaptic_manager.SynapticManagder.pyNN.models.neuron.abstract_population_vertex.AbstractF
method), 200 method), 191

gen_on_machine () (spyn- generate_data_specification () (spyn-
naker.pyNN.models.neuron.SynapticManager naker.pyNN.models.neuron.AbstractPopulationVertex
method), 207 method), 202

gen_on_machine () (spyn- generate_data_specification() (spyn-
naker.pyNN.models.utility_models.delays.delay_extension_veaten. Py Iinvelessosphiketesource. spike_source_poisson_vertex.Sy
method), 221 method), 215

gen_on_machine () (spyn- generate_data_specification () (spyn-
naker.pyNN.models.utility_models.delays. DelayExtensionVenteer.pyNN.models.utility_models.delays.delay_extension_vertex.
method), 225 method), 221

gen_weight_params_size_in_bytes () (spyn- generate_data_specification() (spyn-
naker.pyNN.models.neural_projections.connectors.abstract _rgewarpyd Nanndelomtohitymmeldeks. Abbiys dié bmeliateGxinn¥etdeOr
method), 52 method), 225

gen_weight_params_size_in_bytes () (spyn- generate_distance_probability_array ()
naker.pyNN.models.neural_projections.connectors.AbstractGgranuté€iopdNonOaddlbacimen. synapse_dynamics.synapse_dyne
method), 67 method), 151

gen_weight_params_size_in_bytes () (spyn- generate_distance_probability_array ()
naker.pyNN.models.neural_projections.connectors.kernel_cospracnok&epndll onodetoneuron.synapse_dynamics.SynapseDyna
method), 62 method), 164

gen_weight_params_size_in_bytes () (spyn- generate_on_machine (spyn-

naker.pyNN.models.neural_projections.connectors.Kernel CovakeetpyNN.models.neural_projections.connectors.kernel_connec
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attribute), 62 attribute), 241

generate_on_machine (spyn- generic_motorl_raw_output_permanent ()
naker.pyNN.models.neural_projections.connectors.Kernel Cdgpgntwker.pyNN.protocols.munich_io_spinnaker_link_protocol.]
attribute), 78 method), 236

generate_on_machine () (spyn- generic_motorl_raw_output_permanent ()
naker.pyNN.models.neural_projections.connectors.abstract (gpnaratiec coniNé¢:parotonoinddhiieIAb SpildNidee tatdPontrecodrOr
method), 52 method), 241

generate_on_machine () (spyn- generic_motorl_raw_output_permanent_key
naker.pyNN.models.neural_projections.connectors.AbstractGgranatéeiopndNgnOtddalsiinenich_io_spinnaker_link_protocol.]
method), 67 attribute), 236

generate_on_machine () (spyn- generic_motorl_raw_output_permanent_key
naker.pyNN.models.neuron.synapse_dynamics.abstract_genéspyemnakenyocNiNgAdiovakstGlanacktkSpMidéhkaeLink Protocol
method), 143 attribute), 241

generate_on_machine () (spyn- generic_motor_disable () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.AbstractGenavaite OpmMidepirogocols.munich_io_spinnaker_link_protocol. Munic
method), 158 method), 236

GeneratorData (class in spyn- generic_motor_disable () (spyn-
naker.pyNN.models.neuron.generator_data), naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
198 method), 241

generic_motor0_raw_output_leak_to_0() generic_motor_enable () (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protacleMmNOh foSpoNdNskenhivkPi@tepirinaker_link_protocol. Munic
method), 235 method), 236

generic_motor0_raw_output_leak_to_0() generic_motor_enable () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 241 method), 241

generic_motor0O_raw_output_leak to_0_key generic_motor_total_period() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocle MmN foSpoNdNskenhivkPi@tepirinaker_link_protocol. Munic
attribute), 235 method), 236

generic_motor0O_raw_output_leak_to_0_key generic_motor_total_period() (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
attribute), 241 method), 241

generic_motor0O_raw_output_permanent () generic_motor_total_ period_key (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocleMwNOh foSpoNdNsikenhivk Pimtepirinaker_link_protocol. Munic
method), 235 attribute), 236

generic_motor0_raw_output_permanent () generic_motor_total_period_key (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 241 attribute), 241

generic_motor(Q_raw_output_permanent_key get () (spynnaker.pyNN.models.pynn_population_common.PyNNPopulatic
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protaocedhbtlyiehloSpiNNakerLinkProtocol

attribute), 236 get () (spynnaker.pyNN.utilities.extracted_data.ExtractedData
generic_motor0O_raw_output_permanent_key method), 248

(spynnaker.pyNN.protocols.MunichloSpiNNakerLigkRrogdcbbwed_row_length () (spyn-

attribute), 241 naker.pyNN.models.neuron.master_pop_table_generators.master.
generic_motorl_raw_output_leak_to_0 () method), 116

(spynnaker.pyNN.protocols.munich_io_spinnaker_dizk_pprbiocekMumickloSpidgNdkdnLinkProtocol — (spyn-

method), 236 naker.pyNN.models.neuron.master_pop_table_generators.Master
generic_motorl_raw_output_leak_to_0() method), 118

(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtdandry_file_name () (spyn-

method), 241 naker.pyNN.external_devices_models.munich_spinnaker_link_mo
generic_motorl_raw_output_leak_to_0_key method), 23

(spynnaker.pyNN.protocols.munich_io_spinnaker_dizk_protoeakManitkloSpiNNgkerLinkProtocol — (spyn-

attribute), 236 naker.pyNN.external_devices_models.MunichMotorDevice
generic_motorl_raw_output_leak_to_0_key method), 31

(spynnaker.pyNN.protocols.MunichloSpiNNakerLig&Rrdtdaodry_file_name () (spyn-
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naker.pyNN.models.neuron.abstract_population_vertex.AbstrattRapyulition Vertex

method), 191 get_buffered_sdram/() (spyn-
get_binary_file_name () (spyn- naker.pyNN.models.common.NeuronRecorder
naker.pyNN.models.neuron.AbstractPopulationVertex method), 47
method), 202 get_buffered_sdram_per_record() (spyn-
get_binary_file_name () (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder
naker.pyNN.models.spike_source.spike_source_poisson_vertaeiSipikpSoirce PoissonVertex
method), 215 get_buffered_sdram_per_record/() (spyn-
get_binary_file_name () (spyn- naker.pyNN.models.common.NeuronRecorder
naker.pyNN.models.utility_models.delays.delay_extension_vewathoBDgl4$ExtensionVertex
method), 221 get_buffered_sdram_per_timestep () (spyn-
get_binary_file_name () (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder
naker.pyNN.models.utility_models.delays.DelayExtensionVentethod), 43
method), 225 get_buffered_sdram_per_timestep () (spyn-
get_binary_start_type () (spyn- naker.pyNN.models.common.NeuronRecorder
naker.pyNN.external_devices_models.munich_spinnaker_linkethody, 4tvice. MunichMotorDevice
method), 23 get_by_selector () (spyn-
get_binary_start_type () (spyn- naker.pyNN.models.pynn_population_common.PyNNPopulation(
naker.pyNN.external_devices_models.MunichMotorDevice method), 231
method), 31 get_colour () (in module spynnaker.plot_utils), 258
get_binary_start_type () (spyn- get_connection_holders () (spyn-
naker.pyNN.models.neuron.abstract_population_vertex.AbstwaktlgpiMiooletseneuron.abstract_population_vertex.AbstractP
method), 192 method), 192
get_binary_start_type () (spyn- get_connection_holders () (spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex naker.pyNN.models.neuron.AbstractPopulationVertex
method), 202 method), 203
get_binary_start_type () (spyn- get_connection_holders () (spyn-
naker.pyNN.models.spike_source.spike_source_poisson_vertexkSpjkeNdlmcedelssenYortaynaptic_manager.SynapticManager
method), 216 method), 200
get_binary_start_type () (spyn- get_connection_holders () (spyn-
naker.pyNN.models.utility_models.delays.delay_extension_veate. PeliyIinveles somdenadaxSynapticManager
method), 221 method), 207
get_binary_start_type () (spyn- get_connections_from_machine () (spyn-
naker.pyNN.models.utility_models.delays.DelayExtensionVenteer.pyNN.models.abstract_models.abstract_accepts_incoming._
method), 225 method), 34
get_block_n_bytes() (spyn- get_connections_from_machine () (spyn-
naker.pyNN.models.neuron.synapse_io.abstract_synapse_iorAtketrpyiShaoostdi®. abstract_models.AbstractAcceptslncomingSyi
method), 170 method), 37
get_block_n_bytes() (spyn- get_connections_from_machine () (spyn-
naker.pyNN.models.neuron.synapse_io.AbstractSynapselO naker.pyNN.models.neuron.abstract_population_vertex.AbstractF
method), 171 method), 192
get_block_n_bytes() (spyn- get_connections_from_machine () (spyn-
naker.pyNN.models.neuron.synapse_io.synapse_io_row_basedkSympyps¥l@RdelBasadon.AbstractPopulationVertex
method), 171 method), 203
get_block_n_bytes() (spyn- get_connections_from_machine () (spyn-
naker.pyNN.models.neuron.synapse_io.SynapselORowBasediaker.pyNN.models.neuron.synaptic_manager.SynapticManager
method), 172 method), 200
get_buffer_sizes() (in module spyn- get_connections_from machine () (spyn-
naker.pyNN.models.common), 49 naker.pyNN.models.neuron.SynapticManager
get_buffer_sizes () (in module spyn- method), 207
naker.pyNN.models.common.recording_utils),  get_cpu_usage_for_atoms () (spyn-
44 naker.pyNN.models.neuron.abstract_population_vertex.AbstractF
get_buffered_sdram() (spyn- method), 192
naker.pyNN.models.common.neuron_recorder.Neug@tRecprdern sage_for_atoms () (spyn-
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naker.pyNN.models.neuron.AbstractPopulationVertgxt _database_connection () (spyn-
method), 203 naker.pyNN.external_devices_models.abstract_ethernet_sensor.A.
get_cpu_usage_for_atoms () (spyn- method), 17
naker.pyNN.models.spike_source.spike_source_podigstn dattetSyske SoaraeoissomVentex (spyn-
static method), 216 naker.pyNN.external_devices_models.AbstractEthernetSensor
get_cpu_usage_for_atoms () (spyn- method), 26
naker.pyNN.models.utility_models.delays.delay_extertsicha vertgxddeldpfoadnsivan Vortex (spyn-
method), 221 naker.pyNN.models.neural_properties.neural_parameter.Neuronl
get_cpu_usage_for_atoms () (spyn- method), 85
naker.pyNN.models.utility_models.delays. Delay Exsensioddertespec_datatype () (spyn-
method), 225 naker.pyNN.models.neural_properties.NeuronParameter
get_current_time () (spyn- method), 85
naker.pyNN.spynnaker_simulator_interface.SpynngkerSihailatprintexfacemn () (spyn-
method), 257 naker.pyNN.models.neural_projections.connectors.abstract_conn
get_current_time () (spyn- method), 50
naker.pyNN.utilities.spynnaker_failed_state.Spynngkér FddddSyarma x i mum () (spyn-
method), 249 naker.pyNN.models.neural_projections.connectors.AbstractConne
get_data () (in module spyn- method), 65
naker.pyNN.models.common), 49 get_delay_maximum () (spyn-
get_data() (in module spyn- naker.pyNN.models.neural_projections.connectors.all_to_all_con
naker.pyNN.models.common.recording_utils), method), 53
44 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.common.abstract_neuron_reewidkripge WY strodeMeneandle poojedtions.connectors.AllToAllConne
method), 40 method), 68
get_data () (spynnaker.pyNN.models.common.AbstractNewionRecoadubie x imumn () (spyn-
method), 45 naker.pyNN.models.neural_projections.connectors.array_connect
get_data () (spynnaker.pyNN.models.common.neuron_recorder.NenvethBdyoider
method), 43 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.common.NeuronRecorder — naker.pyNN.models.neural_projections.connectors.ArrayConnect
method), 48 method), 68
get_data () (spynnaker.pyNN.models.neuron.abstract_popatutior heytemAkstmaatRopulationVertex (spyn-
method), 192 naker.pyNN.models.neural_projections.connectors.csa_connector
get_data () (spynnaker.pyNN.models.neuron.AbstractPopulationVemtethod), 54
method), 203 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.neuron.implementations.abstnadie nyeyiNov. niogd A hetroalt Nawfeatiops. connectors. CSAConnecto
method), 93 method), 69
get_data () (spynnaker.pyNN.models.neuron.implementatjens.alsstraygt standardrneuron_component. AbstrdsysyandardNeuronComp
method), 95 naker.pyNN.models.neural_projections.connectors.distance_depe
get_data () (spynnaker.pyNN.models.neuron.implementations.Abstmeatiddel)yarilmpl
method), 105 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.neuron.implementations.Abstnakt5tpynNNddbalalsn@angiopeajections.connectors.DistanceDepe
method), 100 method), 70
get_data () (spynnaker.pyNN.models.neuron.implementatjers.ivexiany implk standai)l. NeuronlmplStandard (spyn-
method), 97 naker.pyNN.models.neural_projections.connectors.fixed_number-
get_data () (spynnaker.pyNN.models.neuron.implementations. Neurnafmapl§tandard
method), 103 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.neuron.implementations.Struanker.pyNN.models.neural_projections.connectors.fixed_number_
method), 102 method), 57
get_data () (spynnaker.pyNN.models.neuron.implementatjens.steica §trmetx imum () (spyn-
method), 99 naker.pyNN.models.neural_projections.connectors.fixed_probabil
get_data () (spynnaker.pyNN.models.neuron.neuron_models.abstracethedypn8model. AbstractNeuronModel
method), 119 get_delay_maximum () (spyn-
get_data () (spynnaker.pyNN.models.neuron.neuron_models.Abstracié¢epyNodalels.neural_projections.connectors. FixedNumberl
method), 123 method), 71
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get_delay_maximum () (spyn- get_delay_variance () (spyn-
naker.pyNN.models.neural_projections.connectors. FixedNumbkePpgNdimediols.neural_projections.connectors.from_list_coni
method), 72 method), 59
get_delay maximum () (spyn- get_delay_variance () (spyn-
naker.pyNN.models.neural_projections.connectors. Fixed ProbaltatipyOidineedets.neural_projections.connectors.FromListConn
method), 73 method), 73
get_delay_maximum () (spyn- get_delay_variance () (spyn-
naker.pyNN.models.neural_projections.connectors.from_listnakernpyNFnoddIssteanmesynapse_dynamics.abstract_synapse_
method), 59 method), 144
get_delay_maximum/() (spyn- get_delay_variance () (spyn-
naker.pyNN.models.neural_projections.connectors. FromListiiakengotNiN.models.neuron.synapse_dynamics.AbstractSynapseD
method), 73 method), 157
get_delay_maximum () (spyn- get_dict_from_init () (in  module  spyn-
naker.pyNN.models.neural_projections.connectors.index_basadle ppybbi¥itindelordefatdtdndeXBasedProbabilityConnector
method), 60 get_distribution_to_stats() (spyn-
get_delay_maximum () (spyn- naker.pyNN.spynnaker_simulator_interface.SpynnakerSimulatorl
naker.pyNN.models.neural_projections.connectors.IndexBasedBvodybifity Connector
method), 74 get_distribution_to_stats() (spyn-
get_delay_maximum () (spyn- naker.pyNN.utilities.spynnaker_failed_state.SpynnakerFailedState
naker.pyNN.models.neural_projections.connectors.kernel_comgtbctdy, Réfhel Connector
method), 62 get_dtcm_usage_for_atoms () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
naker.pyNN.models.neural_projections.connectors. Kernel Conetdutdy, 192
method), 78 get_dtcm_usage_for_atoms () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.neuron.AbstractPopulationVertex
naker.pyNN.models.neural_projections.connectors.multapsemeshadyt@fMultapse Connector
method), 64 get_dtcm_usage_for_atoms () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.spike_source.spike_source_poisson_vertex.Sp
naker.pyNN.models.neural_projections.connectors.Multapsetatineceorod), 216
method), 75 get_dtcm_usage_for_atoms () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.utility_models.delays.delay_extension_vertex.
naker.pyNN.models.neural_projections.connectors.one_to_anetlodnétidr. OneToOneConnector
method), 64 get_dtcm_usage_for_atoms () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.utility_models.delays.DelayExtensionVertex
naker.pyNN.models.neural_projections.connectors.OneToOneéibndyctohs
method), 76 get_dtcm_usage_in_bytes () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.common.eieio_spike_recorder. EIEIOSpikeRe
naker.pyNN.models.neural_projections.connectors.small_wonbkthodpyé2tor.SmallWorldConnector
method), 65 get_dtcm_usage_in_bytes () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.common. EIEIOSpikeRecorder
naker.pyNN.models.neural_projections.connectors.SmallWonté o) ¢ éfbr
method), 76 get_dtcm_usage_in_bytes () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.common.multi_spike_recorder.MultiSpikeRec
naker.pyNN.models.neuron.synapse_dynamics.abstract_synapsthalyydidics.AbstractSynapseDynamics
method), 144 get_dtcm_usage_in_bytes () (spyn-
get_delay_maximum () (spyn- naker.pyNN.models.common.MultiSpikeRecorder
naker.pyNN.models.neuron.synapse_dynamics.AbstractSynapetRoshhc s
method), 157 get_dtcm_usage_in_bytes () (spyn-
get_delay_variance () (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder
naker.pyNN.models.neural_projections.connectors.abstract metinedyotAbstractConnector
method), 50 get_dtcm_usage_in_bytes () (spyn-
get_delay_variance () (spyn- naker.pyNN.models.common.NeuronRecorder
naker.pyNN.models.neural_projections.connectors.Abstract@mthediyr8
method), 65 get_dtcm_usage_in_bytes () (spyn-
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method), 93 method), 59

get_dtcm_usage_in_bytes () (spyn- get_extra_parameter_names () (spyn-
naker.pyNN.models.neuron.implementations.abstract_standamakergmiSN. vradpbueen vhb spnajtStiouds rdNaacooS dinpa.e suConn
method), 95 method), 73

get_dtcm_usage_in_bytes () (spyn- get_extra_parameters () (spyn-
naker.pyNN.models.neuron.implementations.AbstractNeuromdakek.pyNN.models.neural_projections.connectors.from_list_coni
method), 105 method), 59

get_dtcm_usage_in_bytes () (spyn- get_extra_parameters () (spyn-
naker.pyNN.models.neuron.implementations.AbstractStandandNenpoNOompdelsnteural_projections.connectors.FromListConn
method), 100 method), 74

get_dtcm_usage_in_bytes () (spyn- get_extra_sdram_usage_in_bytes|() (spyn-
naker.pyNN.models.neuron.implementations.neuron_impl_stamcdamply Néimadlels [Seamdnrdnapse_dynamics.synapse_dynamics
method), 97 method), 151

get_dtcm_usage_in_bytes () (spyn- get_extra_sdram_usage_in_bytes|() (spyn-
naker.pyNN.models.neuron.implementations. NeuronlmplStandkedpyNN.models.neuron.synapse_dynamics.SynapseDynamics.
method), 103 method), 164

get_dtcm_usage_in_bytes () (spyn- get_global_parameters () (spyn-
naker.pyNN.models.neuron.neuron_models.abstract_neuronnuiedghNi¥maedbleuronMiodeteuron_recorder.NeuronRecorder
method), 120 method), 43

get_dtcm_usage_in_bytes () (spyn- get_global_parameters () (spyn-
naker.pyNN.models.neuron.neuron_models.AbstractNeuronMakied pyNN.models.common.NeuronRecorder
method), 123 method), 48

get_dtcm_usage_in_bytes () (spyn- get_global_values () (spyn-
naker.pyNN.models.neuron.synaptic_manager.SynapticManagdier.pyNN.models.neuron.neuron_models.abstract_neuron_mod
method), 200 method), 120

get_dtcm_usage_in_bytes () (spyn- get_global_values () (spyn-
naker.pyNN.models.neuron.SynapticManager naker.pyNN.models.neuron.neuron_models.AbstractNeuronModel
method), 208 method), 124

get_edge_constraints () (spyn- get_global_values () (spyn-
naker.pyNN.models.neuron.master_pop_table_generators.alstkacpyhdstergelp. eblenfnetoon Ainstidats MeistonPopddél] el h die
method), 115 method), 121

get_edge_constraints () (spyn- get_global_values () (spyn-
naker.pyNN.models.neuron.master_pop_table_generators.macten. pylyNiabddebss nbinorynseaoch.iodets PepioblfosBiligry Sea
method), 116 method), 125

get_edge_constraints () (spyn- get_global_weight_scale() (spyn-
naker.pyNN.models.neuron.master_pop_table_generators. MaskerPopNINbtwAkBs meemySeuiviplementations.abstract_neuron_imj
method), 118 method), 93

get_exact_master_population_table_size ()get_global_weight_scale() (spyn-
(spynnaker.pyNN.models.neuron.master_pop_table_generatnakergyBiN popdedshive wmrbimplenseatatidds stbs frop TNbladnRiyal)
method), 117 method), 105

get_exact_master_population_table_size ()get_global_weight_scale() (spyn-
(spynnaker.pyNN.models.neuron.master_pop_table_generatnakdtpytsDRapdddikeAsBioaiyirerchntations.neuron_impl_standa
method), 118 method), 97

get_external_devices () (spyn- get_global_weight_scale() (spyn-
naker.pyNN.external_devices_models.abstract_ethernet_comubide ppANNractdalrenearOnritmplianentations. NeuronlmplStandara
method), 16 method), 103

get_external_devices () (spyn- get_global_weight_scale() (spyn-
naker.pyNN.external_devices_models.AbstractEthernetContnalker.pyNN.models.neuron.input_types.abstract_input_type.Abst
method), 26 method), 107

get_external_devices () (spyn- get_global_weight_scale() (spyn-
naker.pyNN.external_devices_models.external_device_lif cowtket. ppd¥tdmttndelnntideoncalaf anpred VerseractinputType
method), 20 method), 111
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get_weight_maximum () (spyn- get_weight_maximum () (spyn-
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method), 157 method), 162

get_weight_maximum () (spyn- get_words () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes. psyiNSyiodete RemconisyS&IP_dynamics.abstract_synapse_
method), 148 method), 145
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method), 162 method), 157
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method), 51 22
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method), 149 233
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method), 162 234

get_weight_variance () (spyn- grid () (in module spynnaker.plot_utils), 258
naker.pyNN.models.neural_projections.connectors.abstract_connector.AbstractConnector
method), 51
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naker.pyNN.models.neural_projections.connectors.from_listygRERgsIONEImbis&onnsstetor_interface.SpynnakerSimulatorl
method), 60 attribute), 257

get_weight_variance () (spyn- has_reset_last (spyn-
naker.pyNN.models.neural_projections.connectors. FromListhRugs${NIN. utilities.spynnaker_failed_state.SpynnakerFailedStat
method), 74 attribute), 249

get_weight_variance () (spyn- has_variable () (spyn-
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method), 145 method), 26

get_weight_variance () (spyn- has_variable () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.AbstractSynapsgbRpmNcsxternal_devices_models. ThresholdTypeMulticastDe
method), 157 method), 33
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method), 88 method), 183
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method), 96 method), 180
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method), 101 method), 182
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naker.pyNN.models.neuron.input_types.input_type_conductandetpyiFypedetdnetonnethreshold_types.threshold_type_maas.
method), 108 method), 186
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naker.pyNN.models.neuron.input_types.InputType Conductamudcer.pyNN.models.neuron.threshold_types.ThresholdTypeStatic
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method), 113 naker.pyNN.models.neuron.builds), 91
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has_variable () (spyn- method), 244
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method), 123 method), 245

has_variable () (spyn-
naker.pyNN.models.neuron. neuron_models.NeurorlModelIzh
method), 125 i_alpha (spynnaker.pyNN.models.neuron.additional_inputs.additional_in

has_variable () (spyn- attribute), 87
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has_variable () (spyn- i_ca2 (spynnaker.pyNN.models.neuron.additional_inputs.additional_inpu
naker.pyNN.models.neuron.synapse_types.synapse_type_alphgripuenselypeAlpha
method), 174 i_ca? (spynnaker.pyNN.models.neuron.additional_inputs.Additionallnput

has_variable () (spyn- attribute), 88
naker.pyNN.models.neuron.synapse_types.synaps ELL}Wfi@é@(&WSﬁ@ﬁM%odels.neumn.neuron_models. neuron_model
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method), 231 attribute), 61
IFCondAlpha (class in spyn- index_expression (spyn-
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naker.pyNN.models.neuron.builds), 91 IndexBasedProbabilityConnector
IFCondExpBase (class in spyn- (class in spyn-
naker.pyNN.models.neuron.builds.if _cond_exp_base), naker.pyNN.models.neural_projections.connectors),
89 74
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naker.pyNN.models.neuron.builds.if _curr_alpha), naker.pyNN.models.neuron.input_types.InputType CurrentSEMD
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IFCurrDualExpBase (class in spyn- attribute), 184
naker.pyNN.models.neuron.builds), 92 initial_values (spyn-
IFCurrDualExpBase (class in spyn- naker.pyNN.models.abstract_models.abstract_population_initiali
naker.pyNN.models.neuron.builds.if curr_dual_exp_base), attribute), 35
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IFCurrExpBase (class in spyn- naker.pyNN.models.abstract_models.AbstractPopulationlnitializa
naker.pyNN.models.neuron.builds), 92 attribute), 38
IFCurrExpBase (class in spyn- initialise_table() (spyn-
naker.pyNN.models.neuron.builds.if _curr_exp_base), naker.pyNN.models.neuron.master_pop_table_generators.master.
90 method), 117
IFCurrExpCa2Adaptive (class in spyn- initialise_table() (spyn-
naker.pyNN.models.neuron.builds), 92 naker.pyNN.models.neuron.master_pop_table_generators.Master
IFCurrExpCa2Adaptive (class in spyn- method), 119
naker.pyNN.models.neuron.builds.if _curr_exp_caZ miaptave),ze () (spyn-
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IFCurrExpSEMDBase (class in spyn- naker.pyNN.models.abstract_models.AbstractPopulationinitializa
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90 initialize () (spyn-
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spynnaker.pyNN.models.neuron.builds), 92 method), 194
IFFacetsConductancePopulation initialize () (spyn-
(class in spyn- naker.pyNN.models.neuron.AbstractPopulationVertex
naker.pyNN.models.neuron.builds.if facets_hardwarel),  method), 205
91 initialize_parameters (spyn-
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naker.pyNN.models.abstract_models.abstract_population_initikdizophiNAhstdals.Pepnbationgflatielitatibas. NeuronImplStandara

attribute), 35 attribute), 104
initialize_parameters (spyn- 1is_connected() (spyn-
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attribute), 205 is_1list () (spynnaker.pyNN.utilities.ranged.SpynnakerRangedList
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naker.pyNN.models.neuron.input_types.input_type_conductanediod), 94

107 is_recordable () (spyn-
InputTypeCurrent (class in spyn- naker.pyNN.models.neuron.implementations.AbstractNeuronImpl

naker.pyNN.models.neuron.input_types), method), 106

112 is_recordable () (spyn-
InputTypeCurrent (class in spyn- naker.pyNN.models.neuron.implementations.neuron_impl_standa

naker.pyNN.models.neuron.input_types.input_type_current)method), 98

109 is_recordable () (spyn-
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naker.pyNN.models.neuron.input_types), method), 104
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naker.pyNN.models.neuron.input_types.input_type_current_seetishd), 41

110 is_recording () (spyn-
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naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MhathadnSiiNNakerLinkProtocol

attribute), 236 is_recording () (spyn-
instance_key (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder

naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~ method), 44

attribute), 241 is_recording () (spyn-
InvalidParameterType, 254 naker.pyNN.models.common.NeuronRecorder
is_a_pynn_random () (spyn- method), 49

naker.pyNN.spynnaker_simulator_interface.SpynnukerSwadataitntetface (spyn-

method), 257 naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
is_a_pynn_random/() (spyn- method), 194

naker.pyNN.utilities.spynnaker_failed_state.SpynnikerFeitedStite g () (spyn-
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is_conductance_based (spyn- method), 205
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naker.pyNN.models.neuron.plasticity.stdp.weight_dependence.abs
method), 138
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method), 211

is_recording_spikes () (spyn-

method), 139

is_same_as () (spyn-
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is_same_as () (spyn-

method), 160
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is_same_as () (spyn- K
naker.pyNN.models.neuron.synapse_dynamics.Syngpsalhnamésigituatural Common (spyn-
| method), 165 naker.pyNN.models.neural_projections.connectors.abstract_gene.
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attribute), 178 naker.pyNN.external_devices_models.push_bot.push_bot_parame
isyn_inh (spynnakerpyNN.models.neuron.synapse_types. SynapseTwﬁ%ltg) 13

attribute), 183 laser_frequency (spyn-

| . _ 0 .

isyn_inh (spynnaker.pyNN.models.neuron.synapse_types.SynapseT) %W RIS munich_io_ethernet _protocol.MunichloEth
attribute), 180 static method), 234

isyn_inh (spynnaker.pyNN.models.neuron. synapse_types.fg@@ge@ggé{peoﬁgly%l (spyn-

attribute), 182 naker.pyNN.protocols.MunichloEthernetProtocol

iterator_by_slice() (spyn- static method), 239
naker.pyNN.models.neural_properties.neural_parqmetgrNeysqnBargmerer o (spyn-
. method), 85_ naker.pyNN.external_devices_models.push_bot.push_bot_parame
iterator_by_slice() (spyn- attribute), 11
nakerpyNN.models.neural_properties.NeuronParameleln toTa1, PERIOD (spyn-
method), 85 ) naker.pyNN.external_devices_models.push_bot.push_bot_parame
IzkCondExpBase (class in spyn- attribute), 13
naker.pyNN.models.neuron.builds), 92 laser total p’eriod 0 (spyn-
IzkCondExpBase (class n spyn- naker.pyNN.protocols.munich_io_ethernet_protocol. MunichloEth
naker.pyNN.models.neuron.builds.izk_cond_exp_base), static method), 234
91 ) laser_total_period() (spyn-
IzkCurrExpBase (class n spyn- naker.pyNN.protocols.MunichloEthernetProtocol
naker.pyNN.models.neuron.builds), 92 static method), 239
IzkCurrExpBase (class e SPYR- 1 ast_id (spynnaker.pyNN.models.pynn_population_common.PyNNPopul
naker.pyNN.models.neuron.builds.izk_curr_exp_base), attribute), 231
91 e

LED_BACK_ACTIVE_TIME (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_parame
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attribute), 11 attribute), 24
LED_BACK_ACTIVE_TIME (spyn- LEFT_RETINA_DISABLE (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_paatmeteyd RiesitBotdlEBevices_models.MunichRetinaDevice
attribute), 13 attribute), 32
led _back_active_time () (spyn- LEFT_RETINA_ENABLE (spyn-
naker.pyNN.protocols.munich_io_ethernet_protocol. Munichhokehgry¥ N eatorodl_devices_models.munich_spinnaker_link_ret
static method), 234 attribute), 24
led_back_active_time () (spyn- LEFT_RETINA_ENABLE (spyn-
naker.pyNN.protocols.MunichloEthernetProtocol naker.pyNN.external_devices_models.MunichRetinaDevice
static method), 239 attribute), 32
LED_FREQUENCY (spyn- LEFT_RETINA_KEY_SET (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_pavadmeteyd Nusttebval letb-Hush Batldels. munich_spinnaker_link_ret
attribute), 11 attribute), 24
LED_FREQUENCY (spyn- LEFT_RETINA_KEY_SET (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_pardmeteyd RieshtBotdlERevices_models.MunichRetinaDevice
attribute), 13 attribute), 32
led_frequency () (spyn- line_plot () (in module spynnaker.plot_utils), 258
naker.pyNN.protocols.munich_io_ethernet_protocaliMunithlottheyretProtocol (spyn-
static method), 234 naker.pyNN.utilities.ranged.spynnaker_ranged_dict.SpynnakerRa
led_frequency () (spyn- method), 245
naker.pyNN.protocols.MunichloEthernetProtocol 1ist_factory () (spyn-
static method), 240 naker.pyNN.utilities.ranged.SpynnakerRangeDictionary
LED_FRONT_ACTIVE_TIME (spyn- method), 247
naker.pyNN.external_devices_models.push_bot.pukh dwi._pacendiepypusie ipe NNk PreshBbild & es_models.push_bot.push_1
attribute), 11 attribute), 12
LED_FRONT_ACTIVE_TIME (spyn- local_host (spynnaker.pyNN.external_devices_models.push_bot.push_t
naker.pyNN.external_devices_models.push_bot.push_bot_pattrileneey, RdshBotLED
attribute), 13 local_ip_address (spyn-
led_front_active_time () (spyn- naker.pyNN.external_devices_models.push_bot.push_bot_etherne
naker.pyNN.protocols.munich_io_ethernet_protocol. MunichdwitihureyctRiotocol
static method), 234 local_port (spynnaker.pyNN.external_devices_models.push_bot.push_t
led_front_active time () (spyn- attribute), 10
naker.pyNN.protocols.MunichloEthernetProtocol 1ocal_port (spynnaker.pyNN.external_devices_models.push_bot.push_I
static method), 240 attribute), 12
LED_TOTAL_PERIOD (spyn- local_port (spynnaker.pyNN.external_devices_models.push_bot.push_t
naker.pyNN.external_devices_models.push_bot.push_bot_patariteneey, prish_bot_led. PushBotLED
attribute), 11 local_size (spynnaker.pyNN.models.pynn_population_common.PyNNP
LED_TOTAL_PERIOD (spyn- attribute), 231
naker.pyNN.external_devices_models.push_bot.pukkovboy_pianavdidessPywhdiod 5INN. utilities.utility_calls),
attribute), 13 251
led_total_period() (spyn- low () (spynnaker.pyNN.utilities.random_stats.abstract_random_stats.Abs
naker.pyNN.protocols.munich_io_ethernet_protocol. Munichiiwdtheay&#P%otocol
static method), 234 low () (spynnaker.pyNN.utilities.random_stats.AbstractRandomStats
led_total_period() (spyn- method), 245

naker.pyNN.protocols.MunichloEthernetProtocol
static method), 240

LEFT_RETINA (spyn- machine_time_step() (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_linjiakeHipgNaexissalineic dsesinalP ¥éctce _plugin_manager.Spynnal
attribute), 24 static method), 257

LEFT_RETINA (spyn- make_missing_string() (in  module spyn-
naker.pyNN.external_devices_models.MunichRetinaDevice paker.pyNN.models.common.recording_utils),
attribute), 32 44

LEFT_RETINA_DISABLE (spyn- MANAGEMENT_BIT (spyn-

naker.pyNN.external_devices_models. munich_spinnaker_liW@ﬂpngég@.Mw@bﬁg@iﬂmgg munich_spinnaker_link_ret
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attribute), 24 method), 217

MANAGEMENT_BIT (spyn— MASTER_POP_ENTRY_DTYPE (spyn—
naker.pyNN.external_devices_models.MunichRetinaDevice naker.pyNN.models.neuron.master_pop_table_generators.master.
attribute), 32 attribute), 116

MANAGEMENT_MASK (spyn- MASTER_POP_ENTRY_DTYPE (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_linkaketipaNdéwmioeldlunéchRutinadderipep_table_generators.Master
attribute), 24 attribute), 118

MANAGEMENT_MASK (spyn- master_slave_key (spyn-
naker.pyNN.external_devices_models.MunichRetinaDevice naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
attribute), 32 attribute), 236

map_to_pre_coords () (spyn- master_slave_key (spyn-
naker.pyNN.models.neural_projections.connectors.kernel_comecioy ¥ maioenteMomichloSpiNNakerLinkProtocol
method), 63 attribute), 241

map_to_pre_coords () (spyn- master_slave_set_master_clock_active ()
naker.pyNN.models.neural_projections.connectors.Kernel Cdgpentwker.pyNN.protocols.munich_io_spinnaker_link_protocol.]
method), 79 method), 236

mark_no_changes () (spyn- master_slave_set_master_clock_active ()
naker.pyNN.models.neuron.abstract_population_vertex.AbstigpitopkdativNWepreotocols. MunichloSpiNNakerLinkProtocol
method), 194 method), 241

mark_no_changes () (spyn- master_slave_set_master_clock_not_started()
naker.pyNN.models.neuron.AbstractPopulationVertex (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.}
method), 205 method), 236

mark_no_changes () (spyn- master_slave_set_master_clock_not_started()
naker.pyNN.models.neuron.synapse_dynamics.synapse_dyndspipsnateigrSydapsoldyodsiituiiahlo SpiNNakerLinkProtocol
method), 147 method), 241

mark_no_changes () (spyn- master_slave_set_slave () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes, psyiNSyratpseBymamicis SIEDSpinnaker_link_protocol. Munic
method), 149 method), 236

mark_no_changes () (spyn- master_slave_set_slave () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.Synapse DynamicaSpotidN. protocols. MunichloSpiNNakerLinkProtocol
method), 160 method), 241

mark_no_changes () (spyn- master_slave_use_internal_counter ()
naker.pyNN.models.neuron.synapse_dynamics.Synapse DyndispysSiikd?.pyNN.protocols.munich_io_spinnaker_link_protocol.]
method), 162 method), 236

mark_no_changes () (spyn- master_slave_use_internal_counter ()
naker.pyNN.models.pynn_population_common.PyNNPopuldispyietkevgryNN.protocols.MunichloSpiNNakerLinkProtocol
method), 231 method), 241

mark_no_changes () (spyn- MasterPopTableAsBinarySearch (class in spyn-
naker.pyNN.models.pynn_projection_common. PyNNProjectivekenpyddmodels.neuron.master_pop_table_generators),
method), 233 117

mark_no_changes () (spyn- MasterPopTableAsBinarySearch (class in spyn-
naker.pyNN.models.spike_source.spike_source_array_vertemShékgNIN-vodelsVeateon.master_pop_table_generators.master.
method), 212 116

mark_no_changes () (spyn- MatrixGeneratorID (class in spyn-
naker.pyNN.models.spike_source.spike_source_poisson_verteak§pjkeSdlmcedelssemYonteynapse_dynamics.abstract_generate.
method), 216 143

mark_regions_reloaded () (spyn- max_delay (spynnaker.pyNN.abstract_spinnaker_common.AbstractSpiNI
naker.pyNN.models.neuron.abstract_population_vertex.AbstattetBate)|aXion Vertex
method), 194 max_delay (spynnaker.pyNN.spynnaker_simulator_interface.SpynnakerS

mark_regions_reloaded () (spyn- attribute), 258
naker.pyNN.models.neuron.AbstractPopulationVentexx_de 1 ay (spynnaker.pyNN.utilities.spynnaker_failed_state.SpynnakerF
method), 205 attribute), 250

mark_regions_reloaded () (spyn- MAX_RATE (spynnaker.pyNN.models.common.neuron_recorder.NeuronRec

naker.pyNN.models.spike_source.spike_source_poisson_vertatrSpikeSctirce PoissonVertex
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MAX_RATE (spynnaker.pyNN.models.common.NeuronRecotd@dE _32 (spynnaker.pyNN.external_devices_models.external_spinnaker_l

attribute), 47 attribute), 21
max_rate (spynnaker.pyNN.models.spike_source.spike_soM@oEpdigsospwentdoe SpiléNoantee RalsstaVeesexnodels. External FPGAReting
attribute), 217 attribute), 29
max_size (spynnakerpyNN.exceptions.SynapseRowTooBipEReptedn(spynnaker.pyNN.external_devices_models.external_spinnaker_l
attribute), 254 attribute), 21
max_value (spynnaker.pyNN.external_devices_models.pubiQbBt. @k Gspotnpakér. byl Vietratndéy iteivb stnmoials HBoeoha piFlOA Reting
attribute), 15 attribute), 29
max_value (spynnaker.pyNN.external_devices_models.pusin defl AbstraetBpyhBokOupyNPeniatels. neuron.implementations.abstract _
attribute), 15 attribute), 94
MaxRowInfo (class in spyn- model_name (spynnaker.pyNN.models.neuron.implementations.Abstract\
naker.pyNN.models.neuron.synapse_io.max_row_info), attribute), 106
170 model_name (spynnaker.pyNN.models.neuron.implementations.neuron_in
mean (spynnaker.pyNN.utilities.running_stats. RunningStats attribute), 98
attribute), 249 model_name (spynnaker.pyNN.models.neuron.implementations.Neuronlm
mean () (spynnaker.pyNN.utilities.random_stats.abstract_random_statsiAlbistedctRandomStats
method), 244 MOTOR_0_LEAKY (spyn-
mean () (spynnaker.pyNN.utilities.random_stats.AbstractRandomStatsaker.pyNN.external_devices_models.push_bot.push_bot_parame
method), 245 attribute), 12
MemReadException, 254 MOTOR_0_LEAKY (spyn-
MERGED_POLARITY (spyn- naker.pyNN.external_devices_models.push_bot.push_bot_parame
naker.pyNN.external_devices_models.external_spinnaker_linkrfpgte)etina_device. ExternalFPGARetinaDevice
attribute), 21 motor_0_leaky_velocity () (spyn-
MERGED_POLARITY (spyn- naker.pyNN.protocols.munich_io_ethernet_protocol. MunichloEth
naker.pyNN.external_devices_models. ExternalFFPGARetinaBYeticanethod), 234
attribute), 29 motor_0_leaky_velocity () (spyn-
MERGED_POLARITY (spyn- naker.pyNN.protocols.MunichloEthernetProtocol
naker.pyNN.external_devices_models.munich_spinnaker_linStaretimettedic & MunichRetinaDevice
attribute), 24 MOTOR_0_PERMANENT (spyn-
MERGED_POLARITY (spyn- naker.pyNN.external_devices_models.push_bot.push_bot_parame
naker.pyNN.external_devices_models.MunichRetinaDevice attribute), 12
attribute), 32 MOTOR_0_PERMANENT (spyn-
min_delay (spynnaker.pyNN.abstract_spinnaker_common.AbstractSpl¢Noy@itCextennnl_devices_models.push_bot.push_bot_parame
attribute), 253 attribute), 13
min_delay (spynnaker.pyNN.spynnaker_simulator_interfaveiSpyniikerSimalntoninterfdcecity () (spyn-
attribute), 258 naker.pyNN.protocols.munich_io_ethernet_protocol.MunichloEth
min_delay (spynnaker.pyNN.utilities.spynnaker_failed_state.SpynnaketiE ailediStdye234
attribute), 250 motor_0_permanent_velocity () (spyn-
min_value (spynnaker.pyNN.external_devices_models.push_bot.abstadet. ipuSN. pratandsubldeicbbokbhonmatPushBarDutputDevice
attribute), 15 static method), 240
min_value (spynnakerpyNN.external_devices_models.pubQ DoRAbstide s hBotOutputDevice (spyn-
attribute), 16 naker.pyNN.external_devices_models.push_bot.push_bot_parame
mode (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocolubfibiehjpSpiNNakerLinkProtocol
attribute), 236 MOTOR_1_LEAKY (spyn-
mode (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol naker.pyNN.external_devices_models.push_bot.push_bot_parame
attribute), 241 attribute), 13
MODE_ 128 (spynnaker.pyNN.external_devices_models.extemmi spinhakeralink Yjeghoeettng (device. External FB@yRetinaDevice
attribute), 21 naker.pyNN.protocols.munich_io_ethernet_protocol. MunichloEth
MODE__128 (spynnaker.pyNN.external_devices_models. External FPGARdimmbividg, 234
attribute), 29 motor_1_leaky_velocity () (spyn-
MODE__16 (spynnaker.pyNN.external_devices_models.external_spinnakeke timkNfp guotetinls. MesioehFokahealle HGARetihaDevice
attribute), 21 static method), 240
MODE__16 (spynnaker.pyNN.external_devices_models. ExteriliFPRAReBRERDANEN T (spyn-
attribute), 29 naker.pyNN.external_devices_models.push_bot.push_bot_parame
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attribute), 12 naker.pyNN.external_devices_models), 29
MOTOR_1_PERMANENT (spyn- MunichMotorDevice (class in spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_paatmeteyd RiesitBotModevices_models.munich_spinnaker_link_mo
attribute), 13 22
motor_1_permanent_velocity () (spyn- MunichRetinaDevice (class in spyn-
naker.pyNN.protocols.munich_io_ethernet_protocol. Munichhokehgryl¥ N eatorod]_devices_models), 31
static method), 234 MunichRetinaDevice (class in spyn-
motor_1_permanent_velocity () (spyn- naker.pyNN.external_devices_models.munich_spinnaker_link_ret
naker.pyNN.protocols.MunichloEthernetProtocol 24
static method), 240 MY_ORO_BOTICS (spyn-
MultapseConnector (class in spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.models.neural_projections.connectors), attribute), 235
75 MY_ORO_BOTICS (spyn-
MultapseConnector (class in spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol. MODES
naker.pyNN.models.neural_projections.connectors.multapseattoitngedo 2yt0
63
multiplicator (spyn- N
naker.pyNN.models.neuron.input_types.input_typeycumsent TsecndnnpuidypeiurrentS BB A 1 TEMS
attribute), 111 (spynnaker.pyNN.models.neuron.population_machine_vertex.Pop
multiplicator (spyn- attribute), 199
naker.pyNN.models.neuron.input_types.InputType GuieniSEMEXNAT,_ PROVENANCE_DATA_ITEMS
attribute), 114 (spynnaker.pyNN.models.neuron. PopulationMachineVertex
MultiSpikeRecorder (class in spyn- attribute), 208
naker.pyNN.models.common), 49 n_atoms (spynnaker.pyNN.external_devices_models.munich_spinnaker_li
MultiSpikeRecorder (class in spyn- attribute), 24
naker.pyNN.models.common.multi_spike_recorder), atoms (spynnaker.pyNN.external_devices_models.MunichMotorDevice
42 attribute), 31
munich_key () (in module spyn-  n_atoms (spynnaker.pyNN.models.abstract_models.abstract_population_:
naker.pyNN.protocols.munich_io_spinnaker_link_protocol),qttribute), 36
239 n_atoms (spynnakerpyNN.models.abstract_models.AbstractPopulationSe
munich_key_1i () (in module spyn- attribute), 39
naker.pyNN.protocols.munich_io_spinnaker_link_proiecodls (spynnaker.pyNN.models.neuron.abstract_population_vertex.Ab:
239 attribute), 194
munich_key_ i_d() (in module spyn-  n_atoms (spynnaker.pyNN.models.neuron.AbstractPopulationVertex
naker.pyNN.protocols.munich_io_spinnaker_link_protocol),qttribute), 205
239 n_atoms (spynnaker.pyNN.models.spike_source.spike_source_poisson_ve.
MunichIoEthernetProtocol (class in spyn- attribute), 217
naker.pyNN.protocols), 239 n_atoms (spynnaker.pyNN.models.utility_models.delays.delay_extension_
MunichIoEthernetProtocol (class in spyn- attribute), 222
nakerpyNN.protocols.munich_io_ethernet_protocgl).at oms (spynnaker.pyNN.models.utility_models.delays.DelayExtensionV
234 attribute), 226
MunichIoSpiNNakerLinkProtocol (class in N_BUFFER_OVERFLOWS (spyn-
spynnaker.pyNN.protocols), 240 naker.pyNN.models.utility_models.delays.delay_extension_machii
MunichIoSpiNNakerLinkProtocol attribute), 219
(class in spyn-  N_BUFFER_OVERFLOWS (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol),naker.pyNN.models.utility_models.delays.DelayExtensionMachin
235 attribute), 223
MunichIoSpiNNakerLinkProtocol.MODES N_BYTES_FOR_TIMESTAMP (spyn-
(class in spynnaker.pyNN.protocols), 240 naker.pyNN.models.common.neuron_recorder.NeuronRecorder
MunichIoSpiNNakerLinkProtocol .MODES attribute), 42
(class in spyn-  N_BYTES_FOR_TIMESTAMP (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol),naker.pyNN.models.common.NeuronRecorder
235 attribute), 47
MunichMotorDevice (class in spyn-
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N_BYTES_PER_INDEX (spyn- N_DELAYS (spynnaker.pyNN.models.utility_models.delays.delay_extension

naker.pyNN.models.common.neuron_recorder.NeuronRecordatribute), 220

attribute), 42 N_DELAYS (spynnaker.pyNN.models.utility_models.delays.DelayExtension
N_BYTES_PER_INDEX (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder N_EXTRA_PROVENANCE_DATA_ENTRIES (spyn-

attribute), 47 naker.pyNN.models.utility_models.delays.delay_extension_machii
N_BYTES_PER_POINTER (spyn- attribute), 220

naker.pyNN.models.common.neuron_recorder. NeufortRet8dePROVENANCE_DATA_ENTRIES (spyn-

attribute), 42 naker.pyNN.models.utility_models.delays.DelayExtensionMachin
N_BYTES_PER_POINTER (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder — n_1items (spynnaker.pyNN.utilities.running_stats.RunningStats

attribute), 47 attribute), 249
N_BYTES_PER_RATE (spyn- n_neurons (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoc

naker.pyNN.models.common.neuron_recorder.NeuronRecordatribute), 239

attribute), 42 n_neurons (spynnaker.pyNN.protocols.RetinaKey at-
N_BYTES_PER_RATE (spyn- tribute), 244

naker.pyNN.models.common.NeuronRecorder =~ N_PACKETS_ADDED (spyn-

attribute), 47 naker.pyNN.models.utility_models.delays.delay_extension_machii
N_BYTES_PER_SIZE (spyn- attribute), 220

naker.pyNN.models.common.neuron_recorder.NeuRordteCHEIES_ADDED (spyn-

attribute), 42 naker.pyNN.models.utility_models.delays.DelayExtensionMachin.
N_BYTES_PER_SIZE (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder =~ N_PACKETS_PROCESSED (spyn-

attribute), 47 naker.pyNN.models.utility_models.delays.delay_extension_machii
N_BYTES_PER_VALUE (spyn- attribute), 220

naker.pyNN.models.common.neuron_recorder.NeuoidteCEiE/ES_ PROCESSED (spyn-

attribute), 43 naker.pyNN.models.utility_models.delays.DelayExtensionMachin.
N_BYTES_PER_VALUE (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder =~ N_PACKETS_RECEIVED (spyn-

attribute), 47 naker.pyNN.models.utility_models.delays.delay_extension_machi
N_BYTES_PER_WORD (spyn- attribute), 220

naker.pyNN.models.common.neuron_recorder. NeuXordReC8EIEE_RECEIVED (spyn-

attribute), 43 naker.pyNN.models.utility_models.delays.DelayExtensionMachin.
N_BYTES_PER_WORD (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder =~ N_PACKETS_SENT (spyn-

attribute), 47 naker.pyNN.models.utility_models.delays.delay_extension_machii
N_CPU_CYCLES_PER_NEURON (spyn- attribute), 220

naker.pyNN.models.common.neuron_recorder. NelforHReCEi/PE__SENT (spyn-

attribute), 43 naker.pyNN.models.utility_models.delays.DelayExtensionMachin.
N_CPU_CYCLES_PER_NEURON (spyn- attribute), 223

naker.pyNN.models.common.NeuronRecorder = n_payload_bytes (spyn-

attribute), 47 naker.pyNN.protocols.munich_io_spinnaker_link_protocol.Retina
n_delay_stages (spyn- attribute), 239

naker.pyNN.models.neural_projections.projection rappéiydtiemd edigetRysjectionApplicationEdge (spyn-

attribute), 81 naker.pyNN.protocols.RetinaPayload attribute),
n_delay_stages (spyn- 244

naker.pyNN.models.neural_projections. ProjectionAppilécatinn Edgerms (spyn-

attribute), 84 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.abs
n_delay_stages (spyn- attribute), 129

naker.pyNN.models.utility_models.delays.delay_extensénnghertexcDelayExtensionVertex (spyn-

attribute), 222 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Abs
n_delay_stages (spyn- attribute), 134

naker.pyNN.models.utility_models.delays. DelayExtenstondlrtext e rms (spyn-

attribute), 226 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
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attribute), 130 needs_buffering() (in module spyn-
n_weight_terms (spyn- naker.pyNN.models.common.recording_utils),
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenceStiming_dependence_recurrent. TimingDependenceRecurrent
attribute), 131 NEURON_PARAMS (spyn-
n_weight_terms (spyn- naker.pyNN.utilities.constants. POPULATION_BASED_REGION:
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenaettribing) dependence_spike_nearest_pair. TimingDependenceSpik
attribute), 132 NeuronImplStandard (class in spyn-
n_weight_terms (spyn- naker.pyNN.models.neuron.implementations),
naker.pyNN.models.neuron.plasticity.stdp.timing_dependencE)iming_dependence_spike_pair.TimingDependenceSpikePair
attribute), 132 NeuronImplStandard (class in spyn-
n_weight_terms (spyn- naker.pyNN.models.neuron.implementations.neuron_impl_standa
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenc¥ltiming_dependence_vogels_201 1.TimingDependenceVogels201
attribute), 133 NeuronModelIzh (class in spyn-
n_weight_terms (spyn- naker.pyNN.models.neuron.neuron_models),
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence2fimingDependencePfisterSpikeTriplet
attribute), 135 NeuronModelIzh (class in spyn-
n_weight_terms (spyn- naker.pyNN.models.neuron.neuron_models.neuron_model_izh),
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence2limingDependenceRecurrent
attribute), 135 NeuronModellLeakyIntegrateAndFire
n_weight_terms (spyn- (class in spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenaedkimingdepeadelsceSpribaNeamest Paiodels),

attribute), 136

n_weight_terms (spyn-

125

NeuronModelLeakyIntegrateAndFire

naker.pyNN.models.neuron.plasticity.stdp.timing_dependendellissing DependenceSpiike Pair spyn-
attribute), 134 naker.pyNN.models.neuron.neuron_models.neuron_model_leaky_
n_weight_terms (spyn- 122
naker.pyNN.models.neuron.plasticity.stdp.timing_depandene e. TamingBependendeVogels201 lin spyn-
attribute), 137 naker.pyNN.models.neural_properties), 85
n_words_for_plastic_connections () (spyn- NeuronParameter (class in spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes, psyNi¥tmade tonencal Syragpesa Dynremia$ Sparctmat Be pmmon
method), 152 85
n_words_for_plastic_connections () (spyn- NeuronRecorder (class n spyn-
naker.pyNN.models.neuron.synapse_dynamics.Synapse DynamicaSppNNinad@elsicammon), 47
method), 165 NeuronRecorder (class in spyn-

n_words_for_static_connections () (spyn-

naker.pyNN.models.common.neuron_recorder),

naker.pyNN.models.neuron.synapse_dynamics.synapse_dynéitics_structural_common.SynapseDynamicsStructural Common

method), 152

n_words_for_static_connections () (spyn-

NO_PAYLOAD (spynnaker.pyNN.protocols.munich_io_spinnaker_link_prot
attribute), 239

naker.pyNN.models.neuron.synapse_dynamics.Synipsd Wnuodds Sspemabbcpydiddprotocols. RetinaPayload

method), 165

NATIVE_128_X 128 (spyn-

attribute), 244

NUMPY_CONNECTORS_DTYPE (spyn-

naker.pyNN.external_devices_models.push_bot.push_bot_pawdmeteydNusiodeds. rretiran. sgnopseodushBotResinaRe syhapoe_

attribute), 12

NATIVE_ 128 X 128 (spyn-

attribute), 144

NUMPY_CONNECTORS_DTYPE (spyn-

naker.pyNN.external_devices_models.push_bot.push_bot_pawatmeteyd RunbBelRutimcdResplapion,_dynamics.AbstractSynapseD

attribute), 14

NATIVE_128_X_ 128 (spyn-

attribute), 157

numpy_dtype (spyn-

naker.pyNN.protocols.munich_io_spinnaker_link_protocol. RatkeaggNN.models.neuron.implementations.Struct

attribute), 239

NATIVE_128_X_128 (spyn-
naker.pyNN.protocols.RetinaKey attribute),
244

needs_buffering() (in module spyn-

naker.pyNN.models.common), 50

attribute), 102

numpy_dtype (spyn-
naker.pyNN.models.neuron.implementations.struct.Struct
attribute), 100

NUMPY_SYNAPSES_DTYPE (spyn-
naker.pyNN.models.neural_projections.connectors.abstract_conn
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attribute), 50 pause_stop_commands (spyn-
NUMPY_SYNAPSES_DTYPE (spyn- naker.pyNN.external_devices_models.push_bot.push_bot_etherne
naker.pyNN.models.neural_projections.connectors.Abstract@ttmitaaeyy 8
attribute), 65 pause_stop_commands (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_etherne
O attribute), 8
ONE_TO_ONE_CONNECTOR (spyn- Pixels (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.R
naker.pyNN.models.neural_projections.connectors.abstract GEPHIED; éofinector_on_machine.ConnectorIDs
attribute), 52 pixels  (spynnakerpyNN.protocols.RetinaKey  at-
OneToOneConnector (class in spyn- tribute), 244
naker.pyNN.models.neural_projections.connector§LASTIC_SYNAPTIC_WEIGHT _SATURATION_COUNT
76 (spynnaker.pyNN.models.neuron.population_machine_vertex.Pop
OneToOneConnector (class in spyn- attribute), 199
naker.pyNN.models.neural_projections.connectors:é1es tol oné ¥hkeklsr)yWELGHT _SATURATION_COUNT
64 (spynnaker.pyNN.models.neuron. PopulationMachine Vertex. EXTR
attribute), 208
P plot_spikes () (in module spynnaker.plot_utils), 258
p_ rew (spynnakerpyNN.models.neuron.synapse_dynamics 5HapseByhdtteMSeREa 6Ncommon. S ynapseDy%WlWésS tructural Commi
attribute), 152 naker.pyNN.models.spike_source.spike_source_poisson_machine.
p_rew (spynnaker.pyNN.models.neuron.synapse_dynamics.S: ynapselﬂ%%%@gt%u ralCommon
attribute), 165 poll_individual_sensor_continuously ()
PARAMS REGION (spyn- (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.]
naker.pyNN.external_devices_models. munich_spinnaker_lir[k’ff/ﬁﬁ%)’_%@ice.M unichMotorDevice
attribute), 22 poll_individual_sensor_continuously ()
PARAMS._REGION (spyn- (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.external_devices_models.MunichMotorDevice method), 241
attribute), 30 poll_individual_sensor_continuously_key
PARAMS. SIZE (spyn- (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.]
naker.pyNN.external_devices_models.munich_spinnaker_lirfk", W) deVfice. MunichMotorDevice
attribute), 22 poll_individual_sensor_continuously_key
PARAMS SIZE (spyn- (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.external_devices_models.MunichMotorDevice 41" ibute), 241
attribute), 30 poll_sensors_once () (spyn-
pause_stop_commands (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.external_devices_models.external_spinnaker_lill¢ Mi%fha_device.ExtemalF PGARetinaDevice
attribute), 22 poll_sensors_once () (spyn-
pause_stop_commands (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
naker.pyNN.external_devices_models. ExternalF PGARetinal#Hied)- 241
attribute), 29 poll_sensors_once_key (spyn-
pause_stop_commands (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.external_devices_models.munich_spinnaker_l ikt ngﬁ{ﬁ)_’a?e%ce.M unichRetinaDevice
attribute), 25 poll_sensors_once_key (spyn-
pause_stop_commands (spyn- naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

naker. pyNN. external_devices_models.MunichRetinaDevice @1tribute), 241
attribute), 3 POPULATION_BASED_REGIONS (class in spyn-

pause_stop_ commands (spyn- naker.pyNN.utilities.constants), 248
nakerpyNN.external_devices_models.push_bot.absHEHLHEHOPb TR ARG device. AbstractPushBotRetHadDevice
attribute), 15 naker.pyNN.utilities.constants. POPULATION_BASED_REGION:.
pause_stop_commands (spyn- alttribute), 2.48 ‘
naker.pyNN.external_devices_models.push_bot. ABsHaPPASHBRREGIaDesite r teX (class in  spyn-
attribute), 16 naker.pyNN.models.neuron), 208

pause_stop_commands (spyn- PopulationMachineVertex (class in spyn-

naker.pyNN.external_devices_models.push_bot.push_bot etﬂgl‘ﬁéﬁﬁ%]ﬂ BRSSO PHIGE AR I PASHIBE B R LaserDe
attribute), 7
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PopulationMachineVertex.EXTRA_PROVENANCE_DATA_ENEBIGBNN.models.neuron.plasticity.stdp.timing_dependence.tim

(class in spynnaker.pyNN.models.neuron), 208 attribute), 131
PopulationMachineVertex.EXTRA_PROVENANCEpbATArENERAEBytes (spyn-
(class in spyn- naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
naker.pyNN.models.neuron.population_machine_vertex), attribute), 132
199 pre_trace_n_bytes (spyn-
port (spynnaker.pyNN.models.utility_models.spike_injector.spike_injeaker. pyiNtdxbpikédnjenronVplusticity.stdp.timing_dependence.tim
attribute), 228 attribute), 132
positions (spynnaker.pyNN.models.pynn_population_copmwntPydNdNPopulatioeGommon (spyn-
attribute), 231 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
post_as_pre () (spyn- attribute), 133
naker.pyNN.models.neural_projections.connectorsheendl reomaeatokernel Connector (spyn-
method), 63 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
post_as_pre () (spyn- attribute), 135
naker.pyNN.models.neural_projections.connectorsokenelCoareatoibytes (spyn-
method), 79 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
post_population (spyn- attribute), 136
naker.pyNN.models.neural_projections.connectorscabstractacenmacioxAbstractConnector (spyn-
attribute), 51 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence. Tim
post_population (spyn- attribute), 136
naker.pyNN.models.neural_projections.connectorsAlestiaromnectyt e s (spyn-
attribute), 66 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
ppf () (spynnaker.pyNN.utilities.random_stats.abstract_random_stataitibbtiediRandomStats
method), 244 pre_trace_n_bytes (spyn-
ppf () (spynnakerpyNN.utilities.random_stats.AbstractRandomStats naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tin
method), 245 attribute), 137
pre_as_post () (spyn- PROFILE_TAG_LABELS (spyn-
naker.pyNN.models.neural_projections.connectors.kernel_c omtecoy ¥ meldednnectem.population_machine_vertex.Populatic
method), 63 attribute), 199
pre_as_post () (spyn- PROFILE_TAG_LABELS (spyn-
naker.pyNN.models.neural_projections.connectors.Kernel ConrkeetpyNN.models.neuron. PopulationMachineVertex
method), 79 attribute), 209
pre_population (spyn- PROFILE_TAG_LABELS (spyn-
naker.pyNN.models.neural_projections.connectors.abstract wakargeydi bsttdels Spitiee tomrce. spike_source_poisson_machine.
attribute), 51 attribute), 213
pre_population (spyn- PROFILER_REGION (spyn-
naker.pyNN.models.neural_projections.connectors.Abstract@akeepsd¥N.models.spike_source.spike_source_poisson_machine.
attribute), 66 attribute), 213
PRE_SYNAPTIC_EVENT_COUNT (spyn- PROF ILING (spynnaker.pyNN.utilities.constants. POPULATION_BASED_,
naker.pyNN.models.neuron.population_machine_vertex. Populatibufeg CHigie Vertex. EXTRA_PROVENANCE_DATA_ENTRIES
attribute), 199 ProjectionApplicationEdge (class in spyn-
PRE_SYNAPTIC_EVENT_COUNT (spyn- naker.pyNN.models.neural_projections), 84
naker.pyNN.models.neuron.PopulationMachine VeRaxoEXERA. dtROYANANECEcDRB4ENERIESS in - spyn-
attribute), 208 naker.pyNN.models.neural_projections.projection_application_ec
pre_trace_n_bytes (spyn- 81
naker.pyNN.models.neuron.plasticity.stdp.timing_&eperidence.abMeach tinghglaglependetaesAbstimct TispwgDependence
attribute), 129 naker.pyNN.models.neural_projections),
pre_trace_n_bytes (spyn- 84
naker.pyNN.models.neuron.plasticity.stdp.timing_&eperidenice. AhMeanTimeigddppenddobess  in  spyn-
attribute), 134 naker.pyNN.models.neural_projections.projection_machine_edge
pre_trace_n_bytes (spyn- 81
naker.pyNN.models.neuron.plasticity.stdp.timing_gependencé. (ispyrgiakepgrndeéNcexipfintdr dpilcestripdeleliminsgDepepdshcbbfi
attribute), 130 attribute), 6
pre_trace_n_bytes (spyn- protocol_instance (spyn-
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naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MuakéelphSN.NMudeolsiBnochdéoSpiNNakerLinkProtocol

attribute), 236 method), 241

protocol_instance (spyn- push_bot_laser_set_frequency_key (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~ naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
attribute), 241 attribute), 236

protocol_property (spyn- push_bot_laser_set_frequency_key (spyn-
naker.pyNN.external_devices_models.push_bot.abstract_pustaKeopyhitpptodevids. AhstiaktbSphB¥tRat binklvicecol
attribute), 15 attribute), 241

protocol_property (spyn- push_bot_led_back_active_time () (spyn-
naker.pyNN.external_devices_models.push_bot.AbstractPushBloaOmpiNIPevioeols.munich_io_spinnaker_link_protocol. Munic
attribute), 16 method), 236

PROVENANCE_DATA (spyn- push_bot_led_back_active_time () (spyn-
naker.pyNN.utilities.constants. POPULATION_BASED_REGI@®&iSpyNN.protocols. MunichloSpiNNakerLinkProtocol
attribute), 248 method), 241

PROVENANCE_REGION (spyn- push_bot_led_back_active_time_key (spyn-
naker.pyNN.models.spike_source.spike_source_poisson_madtker. peNippibeSdsirea Rinks oo Mpoiink¥ertenkP i SON MBLK:
attribute), 213 attribute), 236

pull_off_cached_lists () (in module spyn- push_bot_led_back_active_time_key (spyn-
naker.pyNN.models.common), 50 naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

pull_off_cached_lists () (in module spyn- attribute), 241
naker.pyNN.models.common.recording_utils), push_bot_led_front_active_time () (spyn-
45 naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic

PUSH_BOT (spynnaker.pyNN.protocols.munich_io_spinnaker_link_pmtetboldy]@i3ichloSpiNNakerLinkProtocol. MODES
attribute), 235 push_bot_led_front_active_time () (spyn-

PUSH_BOT (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtowkel@BE.$rotocols. MunichloSpiNNakerLinkProtocol
attribute), 240 method), 241

push_bot_laser_config_active_time () push_bot_led_front_active_time_key
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protéspyidakeécipySpNNakeolsmhilridhcid_spinnaker_link_protocol. )
method), 236 attribute), 236

push_bot_laser_config_active_time () push_bot_led_front_active_time_key
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocdbpynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 241 attribute), 241

push_bot_laser_config_active_time_key push_bot_led_set_frequency () (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoclekMnNOh foSpoldNsikenhivk Pimtepirinaker_link_protocol. Munic
attribute), 236 method), 236

push_bot_laser_config_active_time_key push_bot_led_set_frequency () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
attribute), 241 method), 241

push_bot_laser_config_total_period() push_bot_led_set_frequency_key (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoclekinNOh foSpodNsikenhivk Pimtopiinaker_link_protocol. Munic
method), 236 attribute), 236

push_bot_laser_config_total_period() push_bot_led_set_frequency_key (spyn-
(spynnaker.pyNN.protocols. MunichloSpiNNakerLinkProtocalaker.pyNN.protocols. MunichloSpiNNakerLinkProtocol
method), 241 attribute), 242

push_bot_laser_config_total_period_key push_bot_led total_period() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocle MmN foSpoNdNsikenhivkPimtopiinaker_link_protocol. Munic
attribute), 236 method), 236

push_bot_laser_config_total_period_key push_bot_led total_period() (spyn-
(spynnaker.pyNN.protocols. MunichloSpiNNakerLinkProtocalaker.pyNN.protocols. MunichloSpiNNakerLinkProtocol
attribute), 241 method), 242

push_bot_laser_set_frequency () (spyn- push_bot_led_total_period_key (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol MuakéclphylSNNMakeolsmihitbcid_spinnaker_link_protocol. Munic
method), 236 attribute), 236

push_bot_laser_set_frequency () (spyn- push_bot_led_total_period_key (spyn-
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naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
attribute), 242 method), 242

push_bot_motor_0_leaking_ towards_zero () push_bot_speaker_config_active_time_key
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protésplddakécipyaSpiNtakeolimiiridbcid_spinnaker_link_protocol. ]

method), 236 attribute), 237

push_bot_motor_0_leaking towards_zero () push_bot_speaker_config_active_time_key
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocqbpynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 242 attribute), 242

push_bot_motor_0_leaking towards_zero_kepush_bot_speaker_config_total_ period()
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protéspyidukécipySPpiyMadeolsmiabriadbcid_spinnaker_link_protocol. )
attribute), 237 method), 237

push_bot_motor_0_leaking towards_zero_kepush_bot_speaker_config_total_period()
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocqbpynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

attribute), 242 method), 242

push_bot_motor_0_permanent () (spyn- push_bot_speaker_config_total_period_key
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MymichlddSpilyNdkprbinkBlsotoeoich_io_spinnaker_link_protocol. )
method), 237 attribute), 237

push_bot_motor_0_permanent () (spyn- push_bot_speaker_config_total_period_key
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol  (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 242 attribute), 242

push_bot_motor_0_permanent_key (spyn- push_bot_speaker_set_melody () (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MukéelphdSN.NNakeolsmidtwinbcid_spinnaker_link_protocol. Munic
attribute), 237 method), 237

push_bot_motor_0_permanent_key (spyn- push_bot_speaker_set_melody () (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
attribute), 242 method), 242

push_bot_motor_1_leaking towards_zero () push_bot_speaker_set_melody_key (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocle MmN foSpoNdNsikenhivk Pimtepirinaker_link_protocol. Munic
method), 237 attribute), 237

push_bot_motor_1_leaking towards_zero () push_bot_speaker_set_melody_key (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

method), 242 attribute), 242

push_bot_motor_1_leaking_ towards_zero_kepush_bot_speaker_set_tone() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoclekMnNOh foSpoldNsikenhivk Pimtepirinaker_link_protocol. Munic
attribute), 237 method), 237

push_bot_motor_1_leaking towards_zero_kepush_bot_speaker_set_tone() (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
attribute), 242 method), 242

push_bot_motor_1_permanent () (spyn- push_bot_speaker_set_tone_key (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol Muokéc/phdSNNIakeolsmithinbcid_spinnaker_link_protocol. Munic
method), 237 attribute), 237

push_bot_motor_1_permanent () (spyn- push_bot_speaker_set_tone_key (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
method), 242 attribute), 242

push_bot_motor_1_permanent_key (spyn- PushBotEthernetDevice (class in spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol MuokeclphiSpikNekexLidéFresanbdels.push_bot.push_bot_etherne
attribute), 237 5

push_bot_motor_1_ permanent_key (spyn- PushBotEthernetLaserDevice (class in spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — naker.pyNN.external_devices_models.push_bot.push_bot_etherne
attribute), 242 6

push_bot_speaker_config_active_time () PushBotEthernetLEDDevice (class in spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoctkekfuNoh FoSentNN adteviciesk Pmottedelpush_bot.push_bot_etherne
method), 237 7

push_bot_speaker_config_active_time () PushBotEthernetMotorDevice (class in spyn-
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naker.pyNN.external_devices_

8

PushBotLaser (class
naker.pyNN.external_devices_
13

PushBotLaser (class

naker.pyNN.external_devices_

11

PushBotLED (class
naker.pyNN.external_devices_
13

PushBotLED (class

naker.pyNN.external_devices_

11

PushBotMotor (class
naker.pyNN.external_devices_
13

PushBotMotor (class

naker.pyNN.external_devices_

12

PushBotRetinaResolution

(class

models.push_bot.push_bot_etlspryvetgioestp 9N grivavced sibbtoncHbvSpa)y Naker Link Protocol
attribute), 242
in spyn- pwm_pin_output_timer_a_channel_1_ratio ()
models.push_bot.push_bot_pdsgyratekey; pyNN.protocols.munich_io_spinnaker_link_protocol.}
method), 237
in spyn- pwm_pin_output_timer_a_channel_1_ratio()
models.push_bot.push_bot_pdsmyratete ppyh Bptrdteseorls. MunichloSpiNNakerLinkProtocol
method), 242
in spyn- pwm_pin_output_timer_a_channel_1_ratio_key
models.push_bot.push_bot_pdspyvatefdr, pyNN.protocols.munich_io_spinnaker_link_protocol.}
attribute), 237
in spyn- pwm_pin_output_timer_a_channel_1_ratio_key
models.push_bot.push_bot_pdspyateteppyN Bpirdartyls. MunichloSpiNNakerLinkProtocol
attribute), 242
in spyn- pwm_pin_output_timer_a_duration () (spyn-
models.push_bot.push_bot_parafmeteyd)N.protocols.munich_io_spinnaker_link_protocol. Munic
method), 237
in spyn- pwm_pin_output_timer_a_duration() (spyn-
models.push_bot.push_bot_pawatmeteyd uystotbetnimbtanjchloSpiNNakerLinkProtocol
method), 242
pwm_pin_output_timer_a_duration_key

in spyn-

naker.pyNN.external_devices_models.push_bot.push_bot_pdspyratekoy; pyNN.protocols.munich_io_spinnaker_link_protocol.]

14
PushBotRetinaResolution

(class

attribute), 237
in spyn- pwm_pin_output_timer_a_duration_key

naker.pyNN.external_devices_models.push_bot.push_bot_pdsgyrateke ppyl N piraterinds. MswliafiboSpiNNakerLink Protocol

12

PushBotRetinaViewer

(class

attribute), 242
in spyn- pwm_pin_output_timer_b_channel_0_ratio()

naker.pyNN.external_devices_models.push_bot.push_bot_pdspyratekoy; pyNN.protocols.munich_io_spinnaker_link_protocol.]

14
PushBotRetinaViewer

(class

method), 237
in spyn- pwm_pin_output_timer_b_channel_0_ratio ()

naker.pyNN.external_devices_models.push_bot.push_bot_pdsgyateke ppyNpiraterinds. Memérh JoSpiNNakerLink Protocol

method), 242
in spyn- pwm_pin_output_timer_b_channel_0_ratio_key ()

naker.pyNN.external_devices_models.push_bot.push_bot_pdspyratekey;pyNN.protocols.munich_io_spinnaker_link_protocol.]

12

PushBotSpeaker (class
13

PushBotSpeaker (class

method), 237

in spyn- pwm_pin_output_timer_b_channel_ 0_ratio_key ()

naker.pyNN.external_devices_models.push_bot.push_bot_pdspyreteke ppyN M prampeokeunichloSpiNNakerLinkProtocol

13

PushBotTranslator (class

method), 242
in spyn- pwm_pin_output_timer_b_channel_1_ratio ()

naker.pyNN.external_devices_models.push_bot.push_bot_etlspryrengloeshp Y9N preotslcods:jpunich_io_spinnaker_link_protocol.]

9
PushBotWIFIConnection

(class

method), 237

in spyn- pwm_pin_output_timer_b_channel_1_ratio()

naker.pyNN.external_devices_models.push_bot.push_bot_etlspryrengleshp SN pifit@eolnddiionohloSpiNNakerLinkProtocol

9

method), 242

pwn_pin_output_timer_a_channel_0_ratio()pwm_pin_output_timer_b_channel_1_ratio_key
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protéspyidukeécipySPpiyMoakeolimiabrinbcid_spinnaker_link_protocol. ]

method), 237

attribute), 237

pwm_pin_output_timer_a_channel_ 0_ratio()pwm_pin_output_timer_b_channel_1_ratio_key
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocqbpynnaker.pyNN.protocols. MunichloSpiNNakerLinkProtocol

method), 242

pwm_pin_output_timer_a_channel_0_ratio_kpym_pin_output_timer_b_duration ()

attribute), 242
(spyn-

(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoctlekfNoh foSpolNNsikenhink Pimtopirinaker_link_protocol. Munic

attribute), 237

pwm_pin_output_timer_a_channel_ 0_ratio_kpwym_pin_output_timer_b_duration ()

method), 237
(spyn-

326

Index



sPyNNaker Documentation

naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~— naker.pyNN.models.neuron.synapse_dynamics),

method), 242 159

pwm_pin_output_timer_b_duration_key PyNNSynapseDynamics (class in spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoctlekfNohinSgelNveiaduiskRapsecalynamics.pynn_synapse_dyn
attribute), 237 145

pwnm_pin_output_timer_ b_duration_key
(spynnaker.pyNN.protocols.MunichloSpiNNake rLr@Protocol

attribute), 242 query_state_of_io_lines() (spyn-
pwm_pin_output_timer_c_channel_0_ratio () naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic

(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protogedhdiyichloSpiNNakerLinkProtocol

method), 237 query_state_of_io_lines|() (spyn-
pwm_pin_output_timer_c_channel 0_ratio () naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocahethod), 243

method), 242 query_state_of_io_lines_key (spyn-
pwm_pin_output_timer_c_channel 0_ratio_key naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic

(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protegtdiBdveyich3gSpiNNakerLinkProtocol

attribute), 237 query_state_of_io_lines_key (spyn-
pwm_pin_output_timer_ c_channel_0_ratio_key naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol

(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocealttribute), 243
attribute), 242
pwm_pin_output_timer_c_channel_1_ratio() R

(spynnaker.pyNN.protocols.munich_io_spinnaker_gink quatocel-MunicbloSpiNNakerlgnkyotoGal — spyn-

method), 237 naker.pyNN.models.neuron.implementations),

pwm_pin_output_timer_c_channel_1_ratio() 107
(spynnaker.pyNN. protacols.MunichIOSpiNNakerLIfgggg_géQggi ctVertexSlice (class  in  spyn-
method), 242 naker.pyNN.models.neuron.implementations.ranged_dict_vertex_

pwm_pin_output_timer_c_channel_1_ratio_key () 99
(spynnaker.pyNN.protocols.munich_io_spinnaker. —f%d’(rﬂ;j?ﬁﬁé%%ﬂwl@%Mﬂ!‘ﬁl%eiﬂ‘ﬁmfé@ﬁéke_source _poisson_vertex.,
method), 237 attribute), 217

pwm_pin_output_timer_c_channel 1_ratio_kegd¥ data () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocolaker. pyNN.models.neuron.implementations.abstract_neuron_imy
method), 242 method), 94

pwm_pin_output_timer_c_duration() (spyn- read_data () (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MypichJoNRINNabes hilsbrotngbmentations.abstract_standard_n
method), 237 method), 96

pwm_pin_output_timer c_duration() (Spyn- read data () (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol  paker.pyNN.models.neuron.implementations.AbstractNeuronlmpl
method), 242 method), 107

pwn_pin_output_timer_c_duration_key read_data () spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoggloMyyNoiaSnENNwhedakineinentations. AbstractStandardNer
attribute), 237 method), 101

pwm_pin_output_timer_c_duration_key read_data () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocqlgker. pyNN.models.neuron.implementations.neuron_impl_standa
attribute), 243 method), 99

pynn7_format () (spyn-  vead_data () (spyn-
naker.pyNN.models.recording_common.RecordingCommon pqker. pyNN.models.neuron.implementations.NeuronlmplStandara
static method), 233 method), 104

PyNNPopulationCommon (class . in Spyn-  read_data () (spyn-
naker.pyNN.models.pynn_population_common), naker.pyNN.models.neuron.implementations.Struct
230 method), 102

PyNNProjectionCommon (class in Spyn-  read_data () (spyn-
naker.pyNN.models.pynn_projection_common), naker.pyNN.models.neuron.implementations.struct.Struct
233 method), 100

PyNNSynapseDynamics (class in spyn-

Index 327



sPyNNaker Documentation

read_data () (spyn- method), 171
naker.pyNN.models.neuron.neuron_models.abstracte neiren wamteb AlkgtractNeuronModel (spyn-
method), 120 naker.pyNN.models.neuron.synapse_io.synapse_io_row_based.Sy
read_data () (spyn- method), 171
naker.pyNN.models.neuron.neuron_models.AbstrarNedrasspMadele s () (spyn-
method), 124 naker.pyNN.models.neuron.synapse_io.SynapselORowBased
read_in_data_from_file () (in module spyn- method), 172
naker.pyNN.utilities.utility_calls), 251 receive () (spynnaker.pyNN.external_devices_models.push_bot.push_bo
read_parameters_from_machine () (spyn- method), 10
naker.pyNN.models.abstract_models.abstract_read epowaideprysnhafenep s bsidels ResdRaraaieiorsPéforeseorder. EIEIOSpi
method), 36 attribute), 42
read_parameters_from_machine () (spyn- record (spynnaker.pyNN.models.common. EIEIOSpikeRecorder
naker.pyNN.models.abstract_models.AbstractReadParameteaststlfatefet’]
method), 39 record (spynnaker.pyNN.models.common.multi_spike_recorder. MultiSpik
read_parameters_from_machine () (spyn- attribute), 42
naker.pyNN.models.neuron.abstract_population_vegexibstspytiaphelaqpivNertedels.common. MultiSpikeRecorder
method), 194 attribute), 49
read_parameters_from_machine () (spyn- recorded_region_ids (spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex naker.pyNN.models.common.neuron_recorder.NeuronRecorder
method), 205 attribute), 44
read_parameters_from_machine () (spyn- recorded_region_ids (spyn-
naker.pyNN.models.spike_source.spike_source_poisson_vertexkSpjkeSdlmcedelssomVieiraxNeuronRecorder
method), 217 attribute), 49
read_plastic_synaptic_data() (spyn- RECORDING (spynnaker.pyNN.utilities.constants. POPULATION_BASED_,
naker.pyNN.models.neuron.synapse_dynamics.abstract_plastitribwteps2A&ynamics.AbstractPlasticSynapseDynamics
method), 143 recording_variables (spyn-
read_plastic_synaptic_data () (spyn- naker.pyNN.models.common.neuron_recorder.NeuronRecorder
naker.pyNN.models.neuron.synapse_dynamics.AbstractPlastittSiimageye Bynamics
method), 159 recording_variables (spyn-
read_plastic_synaptic_data() (spyn- naker.pyNN.models.common.NeuronRecorder
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamtiébuse)dpiSynapseDynamicsSTDP
method), 149 RecordingCommon (class in spyn-
read_plastic_synaptic_data () (spyn- naker.pyNN.models.recording_common),
naker.pyNN.models.neuron.synapse_dynamics.SynapseDyndiiicsSTDP
method), 162 regenerate_data_specification () (spyn-
read_spikes_from_file() (in module spyn- naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
naker.pyNN.utilities.utility_calls), 251 method), 194
read_static_synaptic_datal() (spyn- regenerate_data_specification() (spyn-
naker.pyNN.models.neuron.synapse_dynamics.abstract_stativakenppNeN.dyodets oseA botrAdiSiatée Bypuafsie bhwiameic s
method), 144 method), 205
read_static_synaptic_data() (spyn- regenerate_data_specification () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.AbstractStatiaSymapy®Nneodids. spike_source.spike_source_poisson_vertex.Sy
method), 158 method), 217
read_static_synaptic_data() (spyn- register_binary_search_path() (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes. psy Nt dhystapst BpienaicsStasiamon. AbstractSpiNNakerCon
method), 147 static method), 253
read_static_synaptic_data/() (spyn- remote_ip_address (spyn-
naker.pyNN.models.neuron.synapse_dynamics.Synapse DynamicsSpoiiN. external_devices_models.push_bot.push_bot_etherne
method), 160 attribute), 10
read_synapses () (spyn- remote_port (spyn-
naker.pyNN.models.neuron.synapse_io.abstract_synapse_ioAlketmpyiSMenteeHal_devices_models.push_bot.push_bot_etherne
method), 170 attribute), 10
read_synapses () (spyn- remove_payload_logic_to_current_output ()

naker.pyNN.models.neuron.synapse_io.AbstractSynapselO (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocol.]

328

Index



sPyNNaker Documentation

method), 237 method), 217
remove_payload_logic_to_current_output () reserve_memory_regions () (spyn-

(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.external_devices_models.munich_spinnaker_link_mo

method), 243 method), 24
remove_payload_logic_to_current_output_kegserve_memory_regions () (spyn-

(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protactlekuiNoh boSgrtiN adtevicies Prottelo IMunichMotorDevice

attribute), 238 method), 31
remove_payload_logic_to_current_output_kegserve_memory_regions () (spyn-

(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.spike_source.spike_source_poisson_vertex.Sp

attribute), 243 method), 217
requires_data_generation (spyn- reset () (spynnaker.pyNN.spynnaker_simulator_interface.SpynnakerSimi

naker.pyNN.models.neuron.abstract_population_vertex.Abstrattiapulliiton Vertex

attribute), 195 reset () (spynnaker.pyNN.utilities.spynnaker_failed_state.SpynnakerFail
requires_data_generation (spyn- static method), 250

naker.pyNN.models.neuron.AbstractPopulationVertexset _number_of_neurons_per_core ()

attribute), 205 (spynnaker.pyNN.abstract_spinnaker_common.AbstractSpiNNake
requires_mapping (spyn- method), 253

naker.pyNN.models.neuron.abstract_population_vesgeecAbstrictiRopylationVertex (spyn-

attribute), 195 naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
requires_mapping (spyn- method), 238

naker.pyNN.models.neuron.AbstractPopulationVertexset_retina () (spyn-

attribute), 206 naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
requires_mapping (spyn- method), 243

naker.pyNN.models.pynn_population_common. PyN&®epulatioriGCranihery (spyn-

attribute), 231 naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
requires_mapping (spyn- attribute), 238

naker.pyNN.models.pynn_projection_common. PyNN¥RxofectienGCoramkre v (spyn-

attribute), 233 naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol
requires_mapping (spyn- attribute), 243

naker.pyNN.models.spike_source.spike_source_arRBSParteRSpi@Soiita@ArrayVertex (spyn-

attribute), 212 naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
requires_mapping (spyn- attribute), 235

naker.pyNN.models.spike_source.spike_source_poRB&iE, eftex. SpikeSoutce Poisson Vertex (spyn-

attribute), 217 naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol. MODES
requires_mapping () (spyn- attribute), 240

naker.pyNN.models.neuron.synapse_dynamics.synapsee dynoanicsi static.SymepseByn@micsStatic (spyn-

method), 147 naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
requires_mapping () (spyn- method), 195

naker.pyNN.models.neuron.synapse_dynamics.synapsectyrnumi€si stelp, SynapsePDyematmicsSTDP (spyn-

method), 149 naker.pyNN.models.neuron.AbstractPopulationVertex
requires_mapping () (spyn- method), 206

naker.pyNN.models.neuron.synapse_dynamics.SynapseiynamsécsSteyoired (spyn-

method), 160 naker.pyNN.models.neuron.population_machine_vertex. Populatio
requires_mapping () (spyn- attribute), 199

naker.pyNN.models.neuron.synapse_dynamics.Synapseiynamécs§ EBR1i red (spyn-

method), 162 naker.pyNN.models.neuron. PopulationMachine Vertex
requires_memory_regions_to_be_reloaded() attribute), 209

(spynnaker.pyNN.models.neuron.abstract_populatioms vertexedhstracpPomddtion Vertex (spyn-

method), 195 naker.pyNN.models.spike_source.spike_source_poisson_machine.
requires_memory_regions_to_be_reloaded() attribute), 214

(spynnaker.pyNN.models.neuron.AbstractPopulatiaidheotex ces_required (spyn-

method), 206 naker.pyNN.models.utility_models.delays.delay_extension_machii
requires_memory_regions_to_be_reloaded() attribute), 220

(spynnaker.pyNN.models.spike_source.spike_souraee poissone sertexcSpikeSdurce PoissonVertex (spyn-

Index 329



sPyNNaker Documentation

naker.pyNN.models.utility_models.delays.DelayExtensionMaclhkivgVeNt§xnodels.neuron.master_pop_table_generators.Master

attribute), 223 attribute), 118
RetinaKey (class in spynnaker.pyNN.protocols), 243 run () (spynnaker.pyNN.abstract_spinnaker_common.AbstractSpiNNaker(
RetinaKey (class in spyn- method), 253
naker.pyNN.protocols.munich_io_spinnaker_link_protacolxpynnaker.pyNN.connections.ethernet_control_connection.Etherne
238 method), 4
RetinaPayload (class in spynnaker.pyNN.protocols), run () (spynnaker.pyNN.external_devices_models.push_bot.push_bot_par
244 method), 12
RetinaPayload (class in spyn- run () (spynnaker.pyNN.external_devices_models.push_bot.push_bot_par
naker.pyNN.protocols.munich_io_spinnaker_link_protocol),method), 14
239 RunningStats (class in spyn-
RIGHT_RETINA (spyn- naker.pyNN.utilities.running_stats), 249
naker.pyNN.external_devices_models.munich_spimBidRa@I sk Sefn® dRIcESMURichRetinaDevice  (spyn-
attribute), 24 naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
RIGHT_RETINA (spyn- attribute), 190
naker.pyNN.external_devices_models. MunichRetiiiINeviddF_ SDP_PORT_SIZE (spyn-
attribute), 32 naker.pyNN.models.neuron.AbstractPopulationVertex
RIGHT_RETINA_DISABLE (spyn- attribute), 201

naker.pyNN.external_devices_models.munich_spinnaker_link_retina_device.MunichRetinaDevice
attribute), 24

RIGHT_RETINA_DISABLE (spyn- safe (spynnaker.pyNN.models.neural_projections.connectors.abstract_cor
nakerpyNN.external_devices_models.MunichRetinaDevice ggtripute), -

attribute), 32 safe (spynnaker.pyNN.models.neural_projections.connectors.AbstractCon
RIGHT_RETINA_ENABLE (spyn- attribute), 66
naker.pyNN.external_devices_models.munich_spirsupker_finjaetingr deyice. MunichRetinaDevice  (spyn-
attribute), 24 naker.pyNN.models.common.neuron_recorder.NeuronRecorder
RIGHT_RETINA_ENABLE (spyn- attribute), 43
naker.pyNN.external_devices_models. MunichRetirgl}aviqe1,0CK_SIZE (spyn-
attribute), 32 naker.pyNN.models.common.NeuronRecorder
RIGHT_RETINA_KEY_SET (spyn- attribute), 47
naker.pyNN.external_devices_models.munich_spirgyakerz Ank gtingoggvice. MunichRetinaDevice (s pyn-
attribute), 24 naker.pyNN.models.neuron.population_machine_vertex.Populatio
RIGHT_RETINA_KEY_SET (spyn- attribute), 199
naker.pyNN.external_devices_models.MunichReting3ayice T TON_COUNT (spyn-
attribute), 32 naker.pyNN.models.neuron. PopulationMachineVertex. EXTRA_PF
ring_buffer_sigma (spyn- attribute), 208
naker.pyNN.models.neuron.abstract_population_veetesARstissiRoPpNI SIS spike_source.spike_source_poisson_vertex..
attribute), 195 attribute), 217
ring_buffer_sigma (spyn- send () (spynnaker.pyNN.external_devices_models.push_bot.push_bot_et!
naker.pyNN.models.neuron.AbstractPopulationVertex method), 10
attribute), 206 send_spike () (spyn-
ring_buffer_ sigma (spyn- naker.pyNN.connections.spynnaker_live_spikes_connection.Spyni
naker.pyNN.models.neuron.synaptic_manager.SynapticM anggeimod), 4
attribute), 200 send_spikes () (spyn-
ring_buffer_sigma (spyn- naker.pyNN.connections.spynnaker_live_spikes_connection.Spyni
naker.pyNN.models.neuron.SynapticManager method), 4
attribute), 208 send_type (spynnakerpyNN.external_devices_models.push_bot.abstract
routing_key_partition_atom_mapping () attribute), 15
(spynnaker.pyNN.external_devices_models.externaledeyice e ¢opfinlakeF NN ietesHAe viles tdbs omBatYe iedh_bot. Abstract
method), 20 attribute), 16
ROW_LENGTH_MASK (spyn-  SEND_TYPE_ACCUM (spyn-
naker.pyNN.models.neuron.master_pop_table_generators. mﬂawnpymwk}éxﬂﬂ%ﬁw%&%Ma@&qufep TahigdaBinivion
attribute), 116 attribute), 18
ROW_LENGTH_MASK (spyn-

330 Index



sPyNNaker Documentation

SEND_TYPE_FRACT (spyn- method), 8
naker.pyNN.external_devices_models.abstract_mugtidust comtradbablet dyvice.SendType (spyn-
attribute), 18 naker.pyNN.models.pynn_population_common.PyNNPopulationC
SEND_TYPE_INT (spyn- method), 232
naker.pyNN.external_devices_models.abstract_mugtidust wortialablea devgde) SendType (spyn-
attribute), 18 naker.pyNN.models.abstract_models.abstract_population_initiali
SEND_TYPE_UACCUM (spyn- method), 35
naker.pyNN.external_devices_models.abstract_mugtidusti wontialablea dengde) SendType (spyn-
attribute), 18 naker.pyNN.models.abstract_models.AbstractPopulationlnitializa
SEND_TYPE_UFRACT (spyn- method), 38
naker.pyNN.external_devices_models.abstract_mugtidust wortialablea devgde) SendType (spyn-
attribute), 18 naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
SEND_TYPE_UINT (spyn- method), 195
naker.pyNN.external_devices_models.abstract_mugtdust wortialablea devgde) SendType (spyn-
attribute), 18 naker.pyNN.models.neuron.AbstractPopulationVertex
SendType (class in spyn- method), 206
naker.pyNN.external_devices_models.abstract_mudtidusheontiolpbleodeicaint () (spyn-
18 naker.pyNN.models.pynn_population_common.PyNNPopulation(
sensor_transmission_key () (spyn- method), 232
naker.pyNN.protocols.munich_io_spinnaker_link_pestocod MuarichibaSpiléNaleokinkProtocol (spyn-
method), 238 naker.pyNN.models.pynn_population_common.PyNNPopulation(
sensor_transmission_key () (spyn- method), 232
naker.pyNN.protocols.MunichloSpiNNakerLinkPratetolmode () (spynnaker.pyNN.protocols.munich_io_spinnaker_link_prot
method), 243 method), 238
sent_mode_command () (spyn- set_mode () (spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocc
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MhethetdpSpiD/NakerLinkProtocol
static method), 238 set_mode_key (spyn-
sent_mode_command () (spyn- naker.pyNN.protocols.munich_io_spinnaker_link_protocol. Munic
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol  attribute), 238
static method), 243 set_mode_key (spyn-
set () (spynnaker.pyNN.models.pynn_population_common.PyNNPopudkeiopyNdpronocols.MunichloSpiNNakerLinkProtocol
method), 231 attribute), 243
set () (spynnaker.pyNN.utilities.extracted_data.ExtractedDugtc_model_max_atoms_per_core () (spyn-
method), 248 naker.pyNN.models.abstract_pynn_model AbstractPyNNModel
set_a_plus_a_minus () (spyn- class method), 229
naker.pyNN.models.neuron.plasticity.stdp.weight_depentlente. ubsteact diusms phesra animas. AbstracthpasA PlusAMinus
method), 137 naker.pyNN.models.neuron.abstract_pynn_neuron_model Abstrac
set_a_plus_a_minus () (spyn- class method), 196
naker.pyNN.models.neuron.plasticity.stdp.weight_dependente. AbstzcctHucAluspAMinas re () (spyn-
method), 140 naker.pyNN.models.neuron.AbstractPyNNNeuronModel
set_by_selector () (spyn- class method), 210
naker.pyNN.models.pynn_population_common. PyN&Pomddedn Geammnert oms_per_core () (spyn-
method), 232 naker.pyNN.models.spike_source.spike_source_poisson.SpikeSou
set_command_protocol () (spyn- class method), 213
naker.pyNN.external_devices_models.push_bot.puskthonedecinetpusk bonetheenet alevied. PushBotdphernetDevice
method), 6 naker.pyNN.models.spike_source.SpikeSourcePoisson
set_command_protocol () (spyn- class method), 219
naker.pyNN.external_devices_models.push_bot.puskthonetlwemet phish dot etleriet dases rdevice. RsphyBotEthernetLaserDe
method), 7 naker.pyNN.abstract_spinnaker_common.AbstractSpiNNakerCon
set_command_protocol () (spyn- method), 253
naker.pyNN.external_devices_models.push_bot.puskthotetlwemet pfism ot ethermet ded: ateei¢¢. PusBynEthernetLED Devic
method), 8 naker.pyNN.spynnaker_simulator_interface.SpynnakerSimulatorl
set_command_protocol () (spyn- method), 258

naker.pyNN.external_devices_models.push_bot.puskthonetlwemnet phish ot etlerpet ynator. @lévice. BypghBotEthernetMotorl

Index 331



sPyNNaker Documentation

naker.pyNN.utilities.spynnaker_failed_state.SpynnakerFailed&8tetepyNN.models.neural_projections.connectors.SmallWorldCo

method), 250 method), 77

set_output_pattern_for_payload() (spyn- set_recording () (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol MuokéclphylSNINISdkbs:EinfiPotadadtract_neuron_recordable.Abstrac
method), 238 method), 41

set_output_pattern_for_payload/() (spyn- set_recording() (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~— naker.pyNN.models.common.AbstractNeuronRecordable
method), 243 method), 46

set_output_pattern_for_payload_key set_recording() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protoxctle MmN inSgéNNwimnlanidieitosplke_recorder. EIEIOSpikeRe
attribute), 238 method), 42

set_output_pattern_for_payload_key set_recording () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.common. EIEIOSpikeRecorder
attribute), 243 method), 47

set_payload_pins_to_high_ impedance () set_recording () (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protockle MmN InSgelNwmnlankRratocotecorder. NeuronRecorder
method), 238 method), 44

set_payload_pins_to_high_impedance () set_recording () (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.common.NeuronRecorder
method), 243 method), 49

set_payload_pins_to_high_ impedance_key set_recording/() (spyn-
(spynnaker.pyNN.protocols.munich_io_spinnaker_link_protocle MmN InSgelNvewadimbBmaot glopulation_vertex.AbstractP
attribute), 238 method), 195

set_payload_pins_to_high_impedance_key set_recording/() (spyn-
(spynnaker.pyNN.protocols.MunichloSpiNNakerLinkProtocalaker.pyNN.models.neuron.AbstractPopulationVertex
attribute), 243 method), 206

set_projection_information () (spyn- set_recording_spikes|() (spyn-
naker.pyNN.models.neural_projections.connectors.abstract wakargeydi bstdels Conmmactenbstract _spike_recordable. Abstract!
method), 51 method), 41

set_projection_information () (spyn- set_recording_spikes () (spyn-
naker.pyNN.models.neural_projections.connectors.Abstract@akeeps?¥N.models.common.AbstractSpikeRecordable
method), 66 method), 47

set_projection_information () (spyn- set_recording_spikes|() (spyn-
naker.pyNN.models.neural_projections.connectors.distance_nidgenddiN. prodelsitieyroantestiaicDjsoqrudeBepe ndetesPadiatoitids
method), 55 method), 195

set_projection_information () (spyn- set_recording_spikes () (spyn-
naker.pyNN.models.neural_projections.connectors. DistanceidpaygdN NP nobdditineGromddtsiract PopulationVertex
method), 70 method), 206

set_projection_information () (spyn- set_recording_spikes() (spyn-
naker.pyNN.models.neural_projections.connectors.fixed_numébker.pyNNcooaied sosplikee ddrab.spFost Commcectorray_vertex.Spik
method), 57 method), 212

set_projection_information () (spyn- set_recording_ spikes|() (spyn-
naker.pyNN.models.neural_projections.connectors.fixed_numébker.py®N Nanndeloispikeddmnde s PileConueceopoisson_vertex. Sy
method), 58 method), 217

set_projection_information () (spyn- set_recording_spikes () (spyn-
naker.pyNN.models.neural_projections.connectors. FixedNumbkePpyNI¥nmedtds. utility_models.spike_injector.spike_injector_)
method), 71 method), 228

set_projection_information () (spyn- set_retina_key () (spyn-
naker.pyNN.models.neural_projections.connectors. FixedNumébkePpgNdiipratocols.munich_io_spinnaker_link_protocol. Munic
method), 72 method), 238

set_projection_information () (spyn- set_retina_key () (spyn-
naker.pyNN.models.neural_projections.connectors.small_wordlerpnNeéoroSocdlSMridiChtoSpibNakerLinkProtocol
method), 65 method), 243

set_projection_information () (spyn- set_retina_key_key (spyn-

332 Index



sPyNNaker Documentation

naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MuokéelphdSNNISdkby:hinkBroadsolact_population_vertex.AbstractP

attribute), 238 method), 195

set_retina_key_key (spyn- set_value () (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~ nakerpyNN.models.neuron.AbstractPopulationVertex
attribute), 243 method), 206

set_retina_transmission () (spyn- set_value () (spyn-
naker.pyNN.protocols.munich_io_ethernet_protocol. Munichhokehgry¥ I\ noodedd.neuron.synapse_dynamics.synapse_dynamics
static method), 234 method), 147

set_retina_transmission{() (spyn- set_value () (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MukeéelpylSN.NWdkbs:hinkBrosynapse_dynamics.synapse_dynamics
method), 238 method), 149

set_retina_transmission () (spyn- set_value () (spyn-
naker.pyNN.protocols.MunichloEthernetProtocol naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
static method), 240 method), 160

set_retina_transmission() (spyn- set_value () (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
method), 243 method), 162

set_retina_transmission_key (spyn- set_value () (spyn-
naker.pyNN.protocols.munich_io_spinnaker_link_protocol MuokeclphdSNINISdkty:kpikd reaaecd. spike_source_poisson_vertex.Sp
attribute), 238 method), 218

set_retina_transmission_key (spyn- set_value_by_selector () (spyn-
naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol — naker.pyNN.models.abstract_models.abstract_population_settabl
attribute), 243 method), 36

set_space () (spyn- set_value_by_selector () (spyn-
naker.pyNN.models.neural_projections.connectors.abstract rwafrargeyDi\ nstdeds Gibstrertomodels.AbstractPopulationSettable
method), 51 method), 39

set_space () (spyn- shape2word () (in module spyn-
naker.pyNN.models.neural_projections.connectors.Abstract@akeepsd?¥N.models.neural_projections.connectors.kernel_connec
method), 66 63

set_synapse_dynamics () (spyn- show_connection_set () (spyn-
naker.pyNN.models.abstract_models.abstract_accepts_incomdrkgr.pyiNiysesAéistrectAdd cgpoghoeinningdiymenteas. csa_connector
method), 34 method), 54

set_synapse_dynamics () (spyn- show_connection_set () (spyn-
naker.pyNN.models.abstract_models.AbstractAcceptsIncomimgionayl¥és.models.neural_projections.connectors. CSAConnecto:
method), 37 method), 69

set_synapse_dynamics () (spyn- SimplePopulationSettable (class in spyn-
naker.pyNN.models.neuron.abstract_population_vertex. AbstwaktlgpiNdtiootetsecommon), 49
method), 195 SimplePopulationSettable (class in spyn-

set_synapse_dynamics () (spyn- naker.pyNN.models.common.simple_population_settable),
naker.pyNN.models.neuron.AbstractPopulationVertex 45
method), 206 SINGLE_BIT_FLAG_BIT (spyn-

set_value () (spyn- naker.pyNN.models.neuron.master_pop_table_generators.master.
naker.pyNN.models.abstract_models.abstract_settable. AbstratttSetteh]d 16
method), 37 SINGLE_BIT_FLAG BIT (spyn-

set_value () (spyn- naker.pyNN.models.neuron.master_pop_table_generators.Master
naker.pyNN.models.abstract_models.AbstractSettable attribute), 118
method), 40 size (spynnaker.pyNN.models.neuron.generator_data.GeneratorData

set_value () (spyn- attribute), 198
naker.pyNN.models.common.simple_population_seticdeid SpwprlaRoppidNombediels lpynn_population_common. PyNNPopulatior
method), 45 attribute), 232

set_value () (spyn- size (spynnaker.pyNN.models.utility_models.delays.delay_generator_datc
naker.pyNN.models.common.SimplePopulationSettable attribute), 223
method), 49 size () (spynnakerpyNN.models.pynn_projection_common.PyNNProjecti

set_value () (spyn- method), 233

Index 333



sPyNNaker Documentation

slow (spynnaker.pyNN.models.neuron.synapse_dynamics.pynn_synapsekahpyiNNcexPorN NS viewpseD ymadbeis spush_bot.push_bot_parame

attribute), 145

slow (spynnaker.pyNN.models.neuron.synapse_dynamics. PsN&SkeapseRyminigse riod ()

attribute), 159
SmallWorldConnector

76
SmallWorldConnector

65

source_vertex

naker.pyNN.models.utility_models.delays.delay_ex3@riskd,_RETORDANTBEGDQNertex

attribute), 222
source_vertex

naker.pyNN.models.utility_models.delays.Delay Ex3@iston VeEEORD ING_REGION

attribute), 226

(class
naker.pyNN.models.neural_projections.connectorpeaker_total_period ()

(class
naker.pyNN.models.neural_projections.connectorsSSdE WwoTHITORiieRBEH] ON

attribute), 14
(spyn-
naker.pyNN.protocols.munich_io_ethernet_protocol.MunichloEth
in spyn- static method), 235
(spyn-
naker.pyNN.protocols.MunichloEthernetProtocol
in spyn- static method), 240
(spyn-
naker.pyNN.models.spike_source.spike_source_poisson_machine.
(spyn- attribute), 213
(spyn-
naker.pyNN.models.neuron.abstract_population_vertex.AbstractP
(spyn- attribute), 190
(spyn-
naker.pyNN.models.neuron.AbstractPopulationVertex

space (spynnaker.pyNN.models.neural_projections.connectors.abstraetridontey, 20 AbstractConnector

attribute), 51

SPIKE_RECORDING_REGION_ID (spyn-

space (spynnaker.pyNN.models.neural_projections.connectors.Abstract@opybillomodels.spike_source.spike_source_array_vertex.Spik

attribute), 66
SPEAKER_ACTIVE_TIME

naker.pyNN.external_devices_

attribute), 13
SPEAKER_ACTIVE_TIME

naker.pyNN.external_devices_

attribute), 13
speaker_active_time ()

attribute), 211
(spyn- SPIKE_RECORDING_REGION_ID (spyn-
models.push_bot.push_bot_parafmaeteyd Nusiodeds. sypikaksofredifinkEpsakere_poisson_vertex.Sp
attribute), 215
(spyn- SPIKE_RECORDING_REGION_ID (spyn-
models.push_bot.push_bot_pawataeteyd RunbBelSpéidityr models.spike_injector.spike_injector_y
attribute), 227
spike_times

(spyn- (spyn-

naker.pyNN.protocols.munich_io_ethernet_protocol. Munichhokehgry¥ NP rnoodeds. spike_source.spike_source_array_vertex.Spik

static method), 234
speaker_active_time ()

naker.pyNN.protocols.MunichloEthernetProtocol

static method), 240
speaker_frequency ()

attribute), 212
spike_times (spyn-

naker.pyNN.models.spike_source.spike_source_from_file.SpikeSoi

attribute), 212
spike_times

(spyn-

(spyn- (spyn-

naker.pyNN.protocols.munich_io_ethernet_protocol. Munichtokehgry ¥\ noodeds. spike_source.SpikeSourceFromFile

static method), 235
speaker_frequency ()

naker.pyNN.protocols.MunichloEthernetProtocol

static method), 240
SPEAKER_MELODY

naker.pyNN.external_devices_

attribute), 13
SPEAKER_MELODY

naker.pyNN.external_devices_

attribute), 14
SPEAKER_TONE

naker.pyNN.external_devices_

attribute), 13
SPEAKER_TONE

naker.pyNN.external_devices_

attribute), 14
SPEAKER_TOTAL_PERIOD

naker.pyNN.external_devices_

attribute), 13
SPEAKER_TOTAL_PERIOD

attribute), 218

(spyn- SpikelInjector (class in spyn-
naker.pyNN.models.utility_models.spike_injector),
228
(spyn- SpikeInjector (class in spyn-
models.push_bot.push_bot_paratmaeteydl Nusiodeds. isphitkemBdehBsptSee dhgactor. spike_injector),
226
(spyn- SpikeInjectorVertex (class in spyn-

models.push_bot.push_bot_parafmeteyd RunbBolSpéditgr models.spike_injector.spike_injector_y
226
(spyn- spikes_per_second (spyn-
models.push_bot.push_bot_pawataeteydl Nusiodeds. sperdie uPstvaBotdppuketion_vertex.AbstractP
attribute), 196
(spyn- spikes_per_second (spyn-
models.push_bot.push_bot_parafmeteyd RunbBolSpeaken.AbstractPopulationVertex
attribute), 206
(spyn- spikes_per_second (spyn-
models.push_bot.push_bot_pawaimeteyd Nusiodeds. sperche sthaplBotSpaakger. SynapticManager
attribute), 200
spikes_per_second

(spyn- (spyn-

334

Index



sPyNNaker Documentation

naker.pyNN.models.neuron.SynapticManager
attribute), 208

spynnaker.pyNN.external_devices_models
(module), 17

SpikeSourceArray (class in spyn- spynnaker.pyNN.external_ devices_models
naker.pyNN.models.spike_source), 218 (module), 18

SpikeSourceArray (class in spyn- spynnaker.pyNN.external_devices_models
naker.pyNN.models.spike_source.spike_source_array), (module), 18
210 spynnaker.pyNN.external_devices_models

SpikeSourceArrayVertex (class in  spyn- (module), 19

naker.pyNN.models.spike_source.spike_source_arspyvartdayr .pyNN.external_devices_models

211 (module), 20

SpikeSourceFromFile (class in spyn- spynnaker.pyNN.external_devices_models
naker.pyNN.models.spike_source), 218 (module), 21

SpikeSourceFromFile (class in spyn- spynnaker.pyNN.external_devices_models

naker.pyNN.models.spike_source.spike_source_from_file), (module), 22
212 spynnaker.pyNN.external_devices_models

SpikeSourcePoisson (class in spyn- (module), 24
naker.pyNN.models.spike_source), 218 spynnaker.pyNN.external_devices_models
SpikeSourcePoisson (class in spyn- (module), 15

.abstract_mu.
.arbitrary_fj
.external_de
.external_den
.external_sp:
.external_sp:
.munich_spini
.munich_spini

.push_bot

naker.pyNN.models.spike_source.spike_source_posssgmpnaker .pyNN.external_devices_models

212

SpikeSourcePoissonMachineVertex

(class in

(module), 15

spynnaker.pyNN.external devices_models

spyn- (module), 15

naker.pyNN.models.spike_source.spike_source_posssgmmedchinepyaitexsxternal_devices_models

213

(module), 5

SpikeSourcePoissonMachineVertex.POISSON_SPYyKRaROUROENREEXONBnal_ devices_models

(class in

spyn- (module), 6

naker.pyNN.models.spike_source.spike_source_posssgmmedchinepyaitexsxternal_devices_models

213

SpikeSourcePoissonVertex (class

(module), 7
spyn-

naker.pyNN.models.spike_source.spike_source_poisson_vertenpdule), 8

214

spynnaker.pyNN.external devices_models.

spynnaker.pyNN.external_ devices_models

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

push_bot

SPOMNIBOT (spynnaker.pyNN.protocols.munich_io_spinnaker_link_grnoodedéVMunichloSpiNNakerLinkProtocol MODES

attribute), 235

spynnaker.pyNN.external_devices_models.

SPOMNIBOT (spynnaker.pyNN.protocols.MunichloSpiNNakerLink Protoceludéf)PDES
spynnaker.pyNN.external devices_models

attribute), 240
spynnaker (module), 1,259
spynnaker.gsyn_tools (module), 258
spynnaker.plot_utils (module), 258
spynnaker .pyNN (module), 258

spynnaker.pyNN.abstract_spinnaker_common

(module), 252
(module), 3

(module), 4

(module), 13

spynnaker.pyNN.external devices_models

(module), 11

spynnaker.pyNN.external_devices_models

(module), 11

spynnaker.pyNN.external devices_models
spynnaker.pyNN.connections.ethernet_control_connmdialepnl 2
spynnaker.pyNN.external_devices_models
spynnaker.pyNN.connections.spynnaker_live_spikdmodolend@tion
spynnaker.pyNN.external_ devices_models

push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

.push_bot

. ab:

. ab:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

.pu:

spynnaker.pyNN.exceptions (module), 254 (module), 12

spynnaker.pyNN.external devices_models spynnaker.pyNN.external_devices_models
(module), 26 (module), 13

spynnaker.pyNN.external_ devices_models.abpynaaekeethgliNetxtenhadldevices_models.
(module), 16 (module), 25

spynnaker.pyNN.external_devices_models.abpynaakeethglNemodehsbinaries (module), 33
(module), 17 spynnaker.pyNN.models (module), 233

spynnaker.pyNN.external devices_models.abpynrekeethglNemodednsabsbract_models
(module), 17 (module), 37

Index 335

.push_bot .pu:

threshold_t:



sPyNNaker Documentation

spynnaker.pyNN.models.abstract_models.abstract_(amdef),H7incoming_synapses

(module), 34 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(ewduk) 8 units

(module), 34 spynnaker.pyNN.models.neural_ projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(fvduk)yd9le_edge

(module), 35 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(pwduleattlon_initializable

(module), 35 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(pwdulepthion_settable

(module), 36 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(nwddlepdBameters_before_set

(module), 36 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(swduk)hld

(module), 37 spynnaker.pyNN.models.neural_projections.connector:
spynnaker.pyNN.models.abstract_models.abstract_(wwilgk), 6ipdatable

(module), 37 spynnaker.pyNN.models.neural_projections.delay_affe
spynnaker.pyNN.models.abstract_pynn_model (module), 79

(module), 229 spynnaker.pyNN.models.neural_projections.delay_af f«
spynnaker.pyNN.models.common (module), 45 (module), 79
spynnaker.pyNN.models.common.abstract_nespygnnakeorgghilemodels.neural_projections.delayed_aj

(module), 40 (module), 80
spynnaker.pyNN.models.common.abstract_spskgnmnekerdppliN.models.neural_projections.delayed_m:

(module), 41 (module), 80
spynnaker.pyNN.models.common.eieio_spikespgunaler.pyNN.models.neural_projections.projectior

(module), 42 (module), 81
spynnaker.pyNN.models.common.multi_spikespgonaller.pyNN.models.neural_ projections.projectio:

(module), 42 (module), 81
spynnaker.pyNN.models.common.neuron_recospgnnaker.pyNN.models.neural_projections.synapse_ il

(module), 42 (module), 82
spynnaker.pyNN.models.common.recording_uspysnaker.pyNN.models.neural_ properties

(module), 44 (module), 85
spynnaker.pyNN.models.common.simple_popuipinnakeetpgllemodels.neural properties.neural_par:

(module), 45 (module), 85
spynnaker.pyNN.models.defaults (module), spynnaker.pyNN.models.neuron (module),201

230 spynnaker.pyNN.models.neuron.abstract_population_ v«
spynnaker.pyNN.models.neural_projections (module), 190

(module), 82 spynnaker.pyNN.models.neuron.abstract_pynn_neuron_I
spynnaker.pyNN.models.neural_projections.connedowdsle), 196

(module), 65 spynnaker.pyNN.models.neuron.abstract_pynn_neuron_i
spynnaker.pyNN.models.neural_projections.connedbmwdslepd96ract_connector

(module), 50 spynnaker.pyNN.models.neuron.additional_inputs
spynnaker.pyNN.models.neural_projections.connedvwdsleplfdt ract_generate_connector_on_machine

(module), 51 spynnaker.pyNN.models.neuron.additional_inputs.abst
spynnaker.pyNN.models.neural_projections.connedbwdslex 85 to_all_connector

(module), 52 spynnaker.pyNN.models.neuron.additional_inputs.add:
spynnaker.pyNN.models.neural_projections.connedvwdslep®bay_connector

(module), 53 spynnaker.pyNN.models.neuron.builds
spynnaker.pyNN.models.neural_projections.connedmwdsle),$d_connector

(module), 54 spynnaker.pyNN.models.neuron.builds.eif_cond_alpha.
spynnaker.pyNN.models.neural_projections.connedowdsleli89tance_dependent_probability_connect:

(module), 55 spynnaker.pyNN.models.neuron.builds.hh_cond_exp
spynnaker.pyNN.models.neural_projections.connedbwdslef,i8ed_number_post_connector

(module), 56 spynnaker.pyNN.models.neuron.builds.if_cond_alpha

spynnaker.pyNN.models.neural_projections.connedbwdslefi®ed_number_pre_connector

336 Index



sPyNNaker Documentation

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

spynnaker.pyNN.models.

(module), 89
(module), 89
(module), 90
(module), 90
(module), 90
(module), 90
(module), 90
(module), 90
(module), 91
(module), 91
(module), 91
(module), 197
(module), 198
(module), 100
(module), 93
(module), 95
(module), 97
(module), 99
(module), 99
(module), 111
(module), 107
(module), 107
(module), 109
(module), 110
(module), 117
(module), 115

(module), 116

neuron

neuron

neuron

neuron.

neuron.

neuron

neuron.

neuron.

neuron.

neuron

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron.

neuron.

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron

neuron.

neuron.

.builds.if_cepgneakebapgNN.models.neuron.

(module), 123

.builds.if_cepgneakestpygNN.models.neuron.

(module), 119

.builds.if_capynrmdkba.pyNN.models.neuron.

(module), 120

builds.if_capyndekea.pyNN.models.neuron.

(module), 122

builds.if_capyndakérergpNNamedels.neuron.

(module), 142

.builds.if_caepyneakebapgNN.models.neuron.

(module), 142

builds.if_capyneakerapyBNapbdgds.neuron.

(module), 127

builds.if_capyneakesepgNNamedels.neuron.

(module), 127

builds.if_fapgheakerdpgklmodels.neuron.

(module), 128

.builds.izk_spypdnekprbpglN.models.neuron.

(module), 128

.builds.izk_spymnnekprbpglN.models.neuron.

(module), 128

.connection_kpydeaker.pyNN.models.neuron.

(module), 128

generator_dapgnnaker.pyNN.models.neuron.

(module), 133

implementatspyganaker.pyNN.models.neuron.

(module), 129

implementatsppsnakstrpyglNnmodehsimpliron.

(module), 130

neuron_models

plasticity
plasticity.stdp
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.

plasticity.stdp.

implementatipyenakstrpygiNshaddidsdnavusonptampoaéhy . stdp.

(module), 131
implementatspyrnakaropyNiphodeédndaedron
(module), 131

.plasticity.stdp.

implementatspyenakagedytiichodetserentoneplasticity.stdp.

(module), 132

.implementatspyenakencpyNN.models.neuron

(module), 133

.input_typesspynnaker.pyNN.models.neuron.

(module), 140

input_typessppehaker.pplNtmbgpds.neuron.

(module), 137

input_typesspypnakeyppytinmdodeédscreuron.

(module), 137

input_typesspypnakeyppyNNrmedéels.neuron.

(module), 138

input_typesspypnakeyppyNNrmedéel semduron.

(module), 139

.master_pop_tpbhragenepgiNrmodels.neuron

(module), 139

.plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.
plasticity.stdp.

.plasticity.stdp.

neuron_models.abstract

neuron_models.neuron_I

neuron_models.neuron_I

commo!
commo!
synap:
synap:
synap:
synap:
timing
timince
timing
timing
timin
timince
timince
weight
weight
weigh
weight
weight

weigh

master_pop_tpbherakencpgiNrmodbisraetrmaspepupapivrbhecianeovg:

(module), 198

master_pop_tpbhrafencpgNNrmonessenepopntaphepas_Bynamycsearch

(module), 157

Index

337



sPyNNaker Documentation

spynnaker.pyNN.models.
(module), 142
spynnaker.pyNN.models.
(module), 143
spynnaker.pyNN.models.
(module), 144
spynnaker.pyNN.models.
(module), 144
spynnaker.pyNN.models.
(module), 145
spynnaker.pyNN.models.
(module), 145
spynnaker.pyNN.models.
(module), 145
spynnaker.pyNN.models.
(module), 146
spynnaker.pyNN.models.
(module), 147
spynnaker.pyNN.models.
(module), 150
spynnaker.pyNN.models.
(module), 153
spynnaker.pyNN.models.
(module), 155
spynnaker.pyNN.models.
(module), 171
spynnaker.pyNN.models.
(module), 170
spynnaker.pyNN.models.
(module), 170
spynnaker.pyNN.models.
(module), 171
spynnaker.pyNN.models.
(module), 179
spynnaker.pyNN.models.
(module), 172
spynnaker.pyNN.models.
(module), 173
spynnaker.pyNN.models.
(module), 174
spynnaker.pyNN.models.
(module), 176
spynnaker.pyNN.models.
(module), 177
spynnaker.pyNN.models.
(module), 200
spynnaker.pyNN.models.
(module), 187
spynnaker.pyNN.models.
(module), 185
spynnaker.pyNN.models.
(module), 185
spynnaker.pyNN.models.
(module), 186

neuron

neuron

neuron

neuron.

neuron.

neuron

neuron.

neuron.

neuron.

neuron

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron.

neuron.

neuron

neuron

neuron.

neuron.

neuron.

neuron.

neuron

neuron.

neuron.

.synapse_dynapyosakbstpghNN.gedetratpyon_mpaephiation_common

(module), 230

.synapse_dynapynrakbstpghi.nbdst scpgpnapsejdyghamncsommon

(module), 233

.synapse_dynapynsakbstpgNN.mbdels. sgnapdendynaemmos

(module), 233

synapse_dynapyosakbstpgNN. mydepsesgykemsonrce (mod-
ule), 218

synapse_dynamyosakbstpgiN. mydepsesdykemicosrseéraptikeaiource_ar:
(module), 210

.synapse_dynapynsakgnnpghiNapsdedgnamiks_source.spike_source_ar:

(module), 211
synapse_dynampyosakéerupyglahodghamspske_source.spike_source_fr
(module), 212
synapse_dynampynsakgnapgiNdyndmisssptikéisource.spike_source_po:
(module), 212
synapse_dynapynsakgnapgiNdyodmissspliddp_source.spike_source_po:
(module), 213

.synapse_dynapynrakgnapglNdyndmlissspikacsonatecsmpmka_source_po:

(module), 214

.synapse_dynapynsakgnapgENdyodmissusttntyumadessatic

(module), 229

.synapse_dynapynsakgnapgiNdyodmissustrutiyumaededsddelays

(module), 223
synapse_io spynnaker.pyNN.models.utility_models.delays.delay_]
(module), 219
synapse_1io.abghnakérspylismodels.utility_models.delays.delay_
(module), 219
synapse_io.mpy¥nnakernpygNN.models.utility_models.delays.delay_:
(module), 220
synapse_1io.spypapakeropyiN.hadeds.utility_models.delays.delay_
(module), 222
synapse_typspynnaker.pyNN.models.utility_models.spike_injecto:
(module), 228
synapse_typspyrbakeacpyNinmpdelsypeility_models.spike_injecto:
(module), 226

.synapse_typepyepakpsepyiiNemadpha.utility_models.spike_injecto:

(module), 226

.synapse_typspyapakpsepiyhiemddéta.utility_models.synapse_expant

(module), 229
synapse_typspyspakpsepydNemddel sexpohéhgimbddels. synapse_expan
(module), 228
synapse_typspyepakpsepyNNecegponddeénapacman_functions
(module), 234
synaptic_marpyemnaker.pyNN.overridden_pacman_functions.graph_e
(module), 233
threshold_tgpgrnaker.pyNN.overridden_pacman_functions.graph_ec
(module), 234

.threshold_tygpgenakstrrpyglNtbrveshoddehypecman_functions.spynnaks

(module), 234
threshold_tgpgsnakeeshyNN. pypeomeds{modide); 239 1c
spynnaker.pyNN.protocols.munich_io_ethernet_protocs
threshold_types.tHmwdnk)34ype_static
spynnaker.pyNN.protocols.munich_io_spinnaker_link_j

338

Index



sPyNNaker Documentation

(module), 235
(module), 255

(module), 257

spynnaker.pyNN.utilities (module), 252
spynnaker.pyNN.utilities.

ule), 248

spynnaker.pyNN.utilities.

(class in spyn-
spynnaker.pyNN. spynnaker_external_device_plugimakerpyddiconnections.spynnaker_live_spikes_connection),
4
spynnaker.pyNN. spynnaker_simulator_inter§p¥BNakerNeuronGraphNetworkSpecificationReport
(class in spyn-
naker.pyNN.utilities.spynnaker_neuron_network_specification_re,
constants (mod- 250
SpynnakerRangeDictionary (class in spyn-
extracted_data naker.pyNN.utilities.ranged), 246
SpynnakerRangeDictionary (class in spyn-

(module), 248

spynnaker.pyNN.utilities.

(module), 249

spynnaker.pyNN.utilities.

(module), 245
spynnaker.pyNN.utilities
(module), 244

spynnaker.pyNN.utilities.

246

spynnaker.pyNN.utilities.

(module), 245
spynnaker.pyNN.utilities
(module), 246

spynnaker.pyNN.utilities.

ule), 249

spynnaker.pyNN.utilities.

(module), 249

spynnaker.pyNN.utilities.

(module), 249

spynnaker.pyNN.utilities.

(module), 249

spynnaker.pyNN.utilities.

(module), 250

spynnaker.pyNN.utilities.

(module), 250

spynnaker.pyNN.utilities.

(module), 250

spynnaker.spike_checker (module), 258
SpYNNakerConnectionHolderGenerator

(class in

fake_HBP_Portal_machinmkempiWiNrttities.ranged.spynnaker_ranged_dict),

245
random_stats SpynnakerRangedList (class in spyn-
naker.pyNN.utilities.ranged), 247
.random_stats.ab8pyangkeaRdogedtaks (class in spyn-
naker.pyNN.utilities.ranged.spynnaker_ranged_list),

246
SpynnakerSimulatorInterface (class in spyn-
ranged. spynnaker_rangeaikeripytVN.spynnaker_simulator_interface),

ranged (module),

257
.ranged.spynnake8p¥HNgkdriysapticMatrixReport
(class in spyn-
reports  (mod- naker.pyNN.utilities.spynnaker_synaptic_matrix_report),
250
running_stats standard_deviation (spyn-

naker.pyNN.utilities.running_stats. RunningStats
spynnaker_connection_hofribmte)gxWerations
start (spynnaker.pyNN.models.spike_source.spike_source_poisson_verte
spynnaker_failed_stateattribute), 218
start_resume_commands (spyn-
spynnaker_neuron_netwaoukeigpdddaaali devicespmadels.external_spinnaker_link_fp
attribute), 22
spynnaker_synaptiarmaresxmeepommands (spyn-
naker.pyNN.external_devices_models. ExternalF PGARetinaDevic
attribute), 29
start_resume_commands (spyn-
naker.pyNN.external_devices_models.munich_spinnaker_link_ret
attribute), 25
start_resume_commands

utility_calls

spyn- (spyn-

naker.pyNN.utilities.spynnaker_connection_holder_generationmkdy.pyNN.external_devices_models.MunichRetinaDevice

249

SpynnakerDataSpecificationWriter

(class in

attribute), 32
start_resume_commands (spyn-

spyn- naker.pyNN.external_devices_models.push_bot.abstract_push_bo

naker.pyNN.overridden_pacman_functions.spynnaker_data_cspeibifie)tibh_writer),

234
SpynnakerException, 254

SpynnakerExternalDevicePluginManager

(class in

start_resume_commands (spyn-
naker.pyNN.external_devices_models.push_bot.AbstractPushBotl
attribute), 16

spyn- start_resume_commands (spyn-

naker.pyNN.spynnaker_external_device_plugin_manager), naker.pyNN.external_devices_models.push_bot.push_bot_etherne

255
SpynnakerFailedState

249

SpynnakerLiveSpikesConnection

(class
naker.pyNN.utilities.spynnaker_failed_state),

attribute), 7
start_resume_commands (spyn-

naker.pyNN.external_devices_models.push_bot.push_bot_etherne

attribute), 8
start_resume_commands

in spyn-

(spyn-

Index

339



sPyNNaker Documentation

naker.pyNN.external_devices_models.push_bot.puShNze FEhpieiziIIC Hot_ethernet_motor_device. BypghBotEthernetMotorl

attribute), 8 naker.pyNN.utilities.constants. POPULATION_BASED_REGION:
STATIC_MATRIX (spyn- attribute), 248
naker.pyNN.models.neuron.synapse_dynamics.abstrantgereratepamn aercline. MatinxGernewedadD  spyn-
attribute), 143 naker.pyNN.models.utility_models.synapse_expander.synapse_exj
std () (spynnaker.pyNN.utilities.random_stats.abstract_random_stat32&®bstractRandomStats
method), 244 synapse_information (spyn-
std () (spynnaker.pyNN.utilities.random_stats.AbstractRandomStats naker.pyNN.models.neural_projections.delayed_application_edge
method), 245 attribute), 80
STDP_MATRIX (spyn- synapse_information (spyn-
naker.pyNN.models.neuron.synapse_dynamics.abstract_genectker. pylNINachiled MietriaGemojecantl3. DelayedApplicationEdge
attribute), 143 attribute), 83
stop () (spynnaker.pyNN.abstract_spinnaker_common.AbstractSpeN¥Ndkef Gemaion on (spyn-
method), 253 naker.pyNN.models.neural_projections.projection_application_ec
Struct (class in spyn- attribute), 81
naker.pyNN.models.neuron.implementations), synapse_information (spyn-
102 naker.pyNN.models.neural_projections.projection_machine_edge.
Struct (class in spyn- attribute), 82
naker.pyNN.models.neuron.implementations.strucynapse_information (spyn-
99 naker.pyNN.models.neural_projections.ProjectionApplicationEdg
struct (spynnaker.pyNN.models.neuron.implementations.abstract_seatvdbumte yyEdron_component.AbstractStandardNeuronComponent
attribute), 96 synapse_information (spyn-
struct (spynnaker.pyNN.models.neuron.implementations.AbstractSmaklenpgiN¥Monddetspomend_projections. ProjectionMachineEdge
attribute), 101 attribute), 84
StructuralDynamics (class in spyn- SYNAPSE_PARAMS (spyn-
naker.pyNN.models.neuron.synapse_dynamics), naker.pyNN.utilities.constants. POPULATION_BASED_REGION!
163 attribute), 248
StructuralDynamics (class in spyn- synapse_type (spyn-
naker.pyNN.models.neuron.synapse_dynamics.structural_dymaieigsyNN.models.neural_projections.synapse_information.Sync
145 attribute), 82
structure (spynnaker.pyNN.models.neuron.synapse_dynamics.ptzacturgbedynamics.StructuralDynamics — (spyn-
attribute), 145 naker.pyNN.models.neural_projections.Synapselnformation
structure (spynnaker.pyNN.models.neuron.synapse_dynamics.Structtrrbtl¥)némics
attribute), 163 SynapseDynamicsStatic (class in spyn-
structure (spynnaker.pyNN.models.pynn_population_common. Py NNRymINfonOodelsmmauron.synapse_dynamics),
attribute), 232 159
synapse_dynamics (spyn- SynapseDynamicsStatic (class in spyn-
naker.pyNN.models.neural_projections.synapse_informatiom8kannpydlNfarodetioneuron.synapse_dynamics.synapse_dynamics
attribute), 82 146
synapse_dynamics (spyn- SynapseDynamicsSTDP (class in spyn-
naker.pyNN.models.neural_projections.Synapselnformation naker.pyNN.models.neuron.synapse_dynamics),
attribute), 85 160
synapse_dynamics (spyn- SynapseDynamicsSTDP (class in spyn-
naker.pyNN.models.neuron.abstract_population_vertex.AbstwakelgpiMiooletseneuron.synapse_dynamics.synapse_dynamics
attribute), 196 147
synapse_dynamics (spyn- SynapseDynamicsStructuralCommon
naker.pyNN.models.neuron.AbstractPopulationVertex (class in spyn-
attribute), 206 naker.pyNN.models.neuron.synapse_dynamics),
synapse_dynamics (spyn- 163
naker.pyNN.models.neuron.synaptic_manager.Syn@gicdariggmamicsSt ructuralCommon
attribute), 200 (class in spyn-
synapse_dynamics (spyn- naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics
naker.pyNN.models.neuron.SynapticManager 150
attribute), 208 SynapseDynamicsStructuralStatic

340 Index



sPyNNaker Documentation

(class in spyn- SynapseTypeDualExponential (class in spyn-
naker.pyNN.models.neuron.synapse_dynamics), naker.pyNN.models.neuron.synapse_types),
166 179

SynapseDynamicsStructuralStatic SynapseTypeDualExponential (class in spyn-
(class in spyn- naker.pyNN.models.neuron.synapse_types.synapse_type_dual_exj
naker.pyNN.models.neuron.synapse_dynamics.synapse_dyndrhtcs_structural_static),
153 SynapseTypeExponential (class in  spyn-

SynapseDynamicsStructural STDP naker.pyNN.models.neuron.synapse_types),
(class in spyn- 181
naker.pyNN.models.neuron.synapse_dynamics), SynapseTypeExponential (class in  spyn-
168 naker.pyNN.models.neuron.synapse_types.synapse_type_exponen

SynapseDynamicsStructuralSTDP 177
(class in spyn- synaptic_data_update () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynaakes.pyNi¥tmaedektdipyron.synapse_dynamics.synapse_dynamics
155 method), 152

SynapseInformation (class in spyn- synaptic_data_update () (spyn-
naker.pyNN.models.neural_projections), naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
85 method), 165

SynapseInformation (class in spyn- SYNAPTIC_MATRIX (spyn-
naker.pyNN.models.neural_projections.synapse_informatiomaker.pyNN.utilities.constants. POPULATION_BASED_REGION!
82 attribute), 248

SynapseIORowBased (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_io), naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.abs
171 attribute), 129

SynapseIORowBased (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_io.synapse_io_row_basedher.pyNN.models.neuron.plasticity.stdp.timing_dependence.Abs
171 attribute), 134

SynapseRowTooBigException, 254 synaptic_structure (spyn-

SynapseStructureWeightAccumulator naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
(class in spyn- attribute), 130
naker.pyNN.models.neuron.plasticity.stdp.synapsesstnecpitre);_structure (spyn-
129 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim

SynapseStructureWeightAccumulator attribute), 131
(class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.plasticity.stdp.synapse_structurenpyioayyseNNuctdebs. neigon. plasticitiataly) timing _dependence.tim
128 attribute), 132

SynapseStructureWeightOnly (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.plasticity.stdp.synapse_structurenaker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
128 attribute), 132

SynapseStructureWeightOnly (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.plasticity.stdp.synapse_structurenpiayseNNmuctdebs. naigon. plalstycity. stdp.timing_dependence.tim
128 attribute), 133

SynapseTypeAlpha (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_types), naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
183 attribute), 135

SynapseTypeAlpha (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_types.synapse_type_alphaber.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tin
173 attribute), 136

SynapseTypeDelta (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_types), naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Tim
182 attribute), 136

SynapseTypeDelta (class in spyn- synaptic_structure (spyn-
naker.pyNN.models.neuron.synapse_types.synapse_type_deltaker.pyNN.models.neuron.plasticity.stdp.timing_dependence. Tin
174 attribute), 134

Index 341



sPyNNaker Documentation

synaptic_structure (spyn- tau_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_depende
naker.pyNN.models.neuron.plasticity.stdp.timing_dependencetfFibmingDependence Vogels201 1
attribute), 137 tau_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_depende
SynapticBlockGenerationException, 254 attribute), 132
SynapticBlockReadException, 254 tau_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_depende
SynapticConfigurationException, 254 attribute), 132
SynapticManager (class in spyn- tau_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_depende
naker.pyNN.models.neuron), 207 attribute), 135
SynapticManager (class in spyn- tau_plus (spynnakerpyNN.models.neuron.plasticity.stdp.timing_depende
naker.pyNN.models.neuron.synaptic_manager), attribute), 136
200 tau_plus (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_depende
SynapticMaxIncomingAtomsSupportException, attribute), 134
255 tau_refrac (spynnaker.pyNN.models.neuron.neuron_models.neuron_mo
synfire_multiple_lines_spike_checker () attribute), 123
(in module spynnaker.spike_checker), 258 tau_refrac (spynnakerpyNN.models.neuron.neuron_models. NeuronMo.
synfire_spike_checker () (in module spyn- attribute), 126
naker.spike_checker), 258 tau_syn_FE (spynnaker.pyNN.models.neuron.synapse_types.synapse_type.
SYSTEM (spynnaker.pyNN.utilities.constants. POPULATION_BASED RGNS 74
attribute), 248 tau_syn_E (spynnaker.pyNN.models.neuron.synapse_types.synapse_type,
SYSTEM_REGION (spyn- attribute), 177
naker.pyNN.external_devices_models.munich_spiryarkers fink Briemuddvéeg)NiicoMaisonbdaviesynapse_types.synapse_type
attribute), 22 attribute), 178
SYSTEM_REGION (spyn- tau_syn_E (spynnaker.pyNN.models.neuron.synapse_types.SynapseType/
naker.pyNN.external_devices_models. MunichMotorDevice attribute), 185
attribute), 30 tau_syn_E (spynnaker.pyNN.models.neuron.synapse_types.SynapseTypel
SYSTEM_REGION (spyn- attribute), 180
naker.pyNN.models.spike_source.spike_source_poisaan_gnmuchthespertekSppdSuncaRissnentbachinepeetdyiREO KS$0D eSPIKI
attribute), 213 attribute), 182
tau_syn_E2 (spynnaker.pyNN.models.neuron.synapse_types.synapse_typ
T attribute), 177
tau (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_Bependeiice Balisiyy ipetdy ¥ msgda s RonIoTimimaiD epbyitksiS ¥Nop s¢D)
attribute), 133 attribute), 180
tau (spynnaker.pyNN.models.neuron.plasticity.stdp.timing_8épendeiice TIsmHBBessiNNeVeosdas20gyron.synapse_types.synapse_type.
attribute), 137 attribute), 174
tau_ca?2 (spynnaker.pyNN.models.neuron.additional_inputsaaddiional (SpWenederaaiNNiveoddiifeniampyRansAdvpassynapse_type.
attribute), 87 attribute), 177
tau_ca?2 (spynnaker.pyNN.models.neuron.additional_inpufstAddstionhal ki @udkagyipg. models.neuron.synapse_types.synapse_type.
attribute), 88 attribute), 178
t au_m (spynnaker.pyNN.models.neuron.neuron_models. neirai_nwotfe L VSR niake rare NN MU N e oM Bl sy D Sxnepsedbive:
attribute), 123 attribute), 185
t au_m (spynnaker.pyNN.models.neuron.neuron_models. Neiz@nModplLEARpHiveakataAil¥ imodels.neuron.synapse_types.SynapseTypel
attribute), 126 attribute), 130
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp. Girizy Bepe kiOnvahating NN prodids dee prsrey ke iy s«Sviisebpel
attribute), 130 attribute), 182
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp. Biinigh deppiisekeenyNiManadpbiidencen-spieshaldbxpes dbi tyheld Depent
attribute), 132 attribute), 136
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp. Biinigh deppridekecnyNiManddpbidencen-spirshpldr. vingn §visbwddhiyps i
attribute), 132 attribute), 189
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp- fining (oputaideyNMinoDels diieinde PRetesspiktdripleing_dependence.
attribute), 135 attribute), 130
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp. eining (HopuntkaideyNMinoDels diaieint Bk N s diPHiming_dependence.
attribute), 136 attribute), 135
tau_minus (spynnaker.pyNN.models.neuron.plasticity.stdp- Bining (siopemtatddyNMinoDel dieiviote Bk EPiy:stdp.timing_dependence.
attribute), 134 attribute), 130

342 Index



sPyNNaker Documentation

tau_y (spynnaker.pyNN.models.neuron.plasticity.stdp.timingi depkndenve dirding Dependence PfisterSpike Triplepyn-

attribute), 135
ThresholdTypeMaassStochastic (class in spyn-
naker.pyNN.models.neuron.threshold_types),
188
ThresholdTypeMaassStochastic (class in spyn-

naker.pyNN.models.neuron.threshold_types.thresholdutype_nieqss nsdechastic),

185
ThresholdTypeMulticastDeviceControl
(class in spyn-

naker.pyNN.external_devices_models), 32
ThresholdTypeMulticastDeviceControl

naker.pyNN.external_devices_models.push_bot.push_bot_etherne
attribute), 8

timed_commands (spyn-
naker.pyNN.external_devices_models.push_bot.push_bot_etherne
attribute), 8

(spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics
attribute), 149

timing_dependence (spyn-
naker.pyNN.models.neuron.synapse_dynamics.SynapseDynamics.
attribute), 163

(class in spyn- TimingDependencePfisterSpikeTriplet

naker.pyNN.external_devices_models.threshold_type_multidainsdevice_control), in spyn-

25 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence),
ThresholdTypeStatic (class in spyn- 134

naker.pyNN.models.neuron.threshold_types), TimingDependencePfisterSpikeTriplet

187 (class in spyn-
ThresholdTypeStatic (class in spyn- naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim

naker.pyNN.models.neuron.threshold_types.threshold_type_ififdic),

186

time_between_send (spyn-

TimingDependenceRecurrent (class in spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence),

naker.pyNN.external_devices_models.push_bot.abstract_pusidDot_output_device.AbstractPushBotOutputDevice

attribute), 15

time_between_send (spyn-

TimingDependenceRecurrent (class in spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim

naker.pyNN.external_devices_models.push_bot.AbstractPushBbtOutputDevice

attribute), 16

time_scale_factor (spyn-

TimingDependenceSpikeNearestPair

(class in spyn-

naker.pyNN.abstract_spinnaker_common.AbstractSpiNNaken@lampyMN.models.neuron.plasticity.stdp.timing_dependence),

attribute), 254

time_scale_factor () (spyn-

naker.pyNN.spynnaker_external_device_plugin_manager.SpteinakerExternalDevicéRluginManager

static method), 257

timed_commands (spyn-

136
TimingDependenceSpikeNearestPair
spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
131

naker.pyNN.external_devices_models.external _spitnaken Jiwkp fpgdereting plekiep.Exte rnalliBGARetismllevice

attribute), 22

timed_commands (spyn-

naker.pyNN.external_devices_models. ExternalFPGARémgiReviradenceSpikePair (class

attribute), 29

timed_commands (spyn-

naker.pyNN.models.neuron.plasticity.stdp.timing_dependence),
134

in spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
132

naker.pyNN.external_devices_models.munich_spiriiakém &bk petinie dewvoMaiziRatinaldbvsse in  spyn-

attribute), 25

timed_commands (spyn-

naker.pyNN.models.neuron.plasticity.stdp.timing_dependence),
136

naker.pyNN.external_devices_models. MunichRetiruilrevicgDependenceVogels2011 (class in spyn-

attribute), 32

timed_commands (spyn-

naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
133

naker.pyNN.external_devices_models.push_bot.abstagsoishchas rieting_device. AbstractPushBotRe(spyRevice

attribute), 15

timed_commands (spyn-

naker.pyNN.external_devices_models.push_bot. Abstract®ashBosBetia Device

attribute), 16

timed_commands (spyn-

naker.pyNN.models.neural_projections.connectors.kernel_connec
method), 63

(spyn-
naker.pyNN.models.neural_projections.connectors.Kernel Connec
method), 79
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attribute), 190 UP_POLARITY (spyn-
TRAFFIC_IDENTIFIER (spyn- naker.pyNN.external_devices_models.MunichRetinaDevice

naker.pyNN.models.neuron.AbstractPopulationVertex attribute), 32

attribute), 201 update_live_packet_gather_tracker ()
translate_control_packet () (spyn- (spynnaker.pyNN.spynnaker_external_device_plugin_manager.Sp

naker.pyNN.external_devices_models.abstract_ethernet_transdaitontebady;tEsfernet Translator

method), 17 update_master_population_table () (spyn-
translate_control_packet () (spyn- naker.pyNN.models.neuron.master_pop_table_generators.abstrac

naker.pyNN.external_devices_models.AbstractEthernetTranshethod), 115

method), 27 update_master_population_table() (spyn-
translate_control_packet () (spyn- naker.pyNN.models.neuron.master_pop_table_generators.master.

naker.pyNN.external_devices_models.push_bot.push_bot_ethwtherdyuih Ibot_translator. PushBotTranslator

method), 9 update_master_population_table () (spyn-
turn_off_sensor_reporting() (spyn- naker.pyNN.models.neuron.master_pop_table_generators.Master

naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MhathadpSpi®NakerLinkProtocol

method), 238 update_values () (spyn-
turn_off_sensor_reporting() (spyn- naker.pyNN.external_devices_models.threshold_type_multicast_d

naker.pyNN.protocols.MunichloSpiNNakerLinkProtocol ~— method), 26

method), 243 update_values () (spyn-
turn_off_sensor_reporting_key (spyn- naker.pyNN.external_devices_models.ThresholdTypeMulticastDe

naker.pyNN.protocols.munich_io_spinnaker_link_protocol. MhathadnSpiNNakerLinkProtocol
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U method), 88
u_init (spynnaker.pyNN.models.neuron.neuron_models.néipea bradét SxERdironModellzh (spyn-

attribute), 121 naker.pyNN.models.neuron.implementations.abstract_standard_n
u_init (spynnaker.pyNN.models.neuron. neuron_models.NeuronMod8gdiod), 96

attribute), 125 update_values () (spyn-
uart_id (spynnaker.pyNN.protocols.munich_io_spinnaker_link_protstslipiINN-imto8ptNNakevLiniPesientsitions. AbstractStandardNey

attribute), 238 method), 101
uart_id (spynnaker.pyNN.protocols.MunichloSpiNNaker[MBidRorcyB 1ues () (spyn-

attribute), 243 naker.pyNN.models.neuron.input_types.input_type_conductance.l
undelayed_max_bytes (spyn- method), 108

naker.pyNN.models.neuron.synapse_io.max_row_i#fsiaRRywlifs s () (spyn-

attribute), 170 naker.pyNN.models.neuron.input_types.input_type_current.Input]
undelayed_max_n_synapses (spyn- method), 109
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attribute), 170 naker.pyNN.models.neuron.input_types.input_type_current_semd.
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update_values () (spyn- update_weight () (spyn-
naker.pyNN.models.neuron.neuron_models.neuron_model_leaky ripydpNateodeld. tfene:\e projdd tidel Peltgivifieran Mathire Ed;
method), 123 method), 83
update_values () (spyn- update_weight () (spyn-
naker.pyNN.models.neuron.neuron_models.NeuronModellzinaker.pyNN.models.neural_projections.projection_machine_edge
method), 125 method), 82
update_values () (spyn- update_weight () (spyn-
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update_values () (spyn-
naker.pyNN.models.neuron.synapse_types. synapse\_/type_alpha. SynapseTypeAlpha
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update_values () (spyn- var () (spynnaker.pyNN.utilities.random_stats.AbstractRandomStats
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naker.pyNN.models.abstract_models.AbstractWeightUpdatapferibute), 129
method), 40 vertex_executable_suffix (spyn-
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vertex_executable_suffix (spyn- vertex_executable_suffix (spyn-
naker.pyNN.models.neuron.plasticity.stdp.timing_dependenaeatiaripgNdé peodiels oeepfostesyisppkic_tmiphat sEnSyigdpe jriidengel i
attribute), 130 attribute), 200

vertex_executable_suffix (spyn- vertex_executable_suffix (spyn-
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attribute), 132 w_max (spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.

vertex_executable_suffix (spyn- attribute), 138
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attribute), 135 w_max (spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.

vertex_executable_suffix (spyn- attribute), 141
naker.pyNN.models.neuron.plasticity.stdp.timing _depende(sjsyhitilies PsNonassdeRssasniplasticity. stdp.weight_dependence.
attribute), 136 attribute), 142

vertex_executable suffix (spyn- w_max (spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
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attribute), 136 w_min (spynnaker.pyNN.models.neuron.plasticity.stdp.weight_dependence.
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naker.pyNN.models.neuron.plasticity.stdp.timing_depende(geyhinies P NOAesdesmkeron plasticity.stdp. weight_dependence.
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attribute), 137 w_min (spynnakerpyNN.models.neuron.plasticity.stdp.weight_dependence.
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attribute), 138 attribute), 142

vertex_executable_suffix (spyn- w_min (spynnakerpyNN.models.neuron.plasticity.stdp.weight_dependence.
naker.pyNN.models.neuron.plasticity.stdp.weight_dependenqgipsiragtWeightDependence
attribute), 140 wait_till_not_ready () (spyn-

vertex_executable_suffix (spyn- naker.pyNN.utilities.fake_HBP_Portal_machine_provider. FakeHE
naker.pyNN.models.neuron.plasticity.stdp. weight_dependenqgém@gli;; dependence_additive. WeightDependenceAdditive
attribute), 138 wait_until_ready () (spyn-

vertex_executable_suffix (spyn- naker.pyNN.utilities.fake_HBP_Portal_machine_provider. FakeHE
naker.pyNN.models.neuron.plasticity.stdp.wei ght_dependen@gg%g]ly,t dependence_additive_triplet. WeightDependenceAdditiy
attribute), 139 weight (spynnaker.pyNN.models.neural_projections.synapse_information

vertex_executable_suffix (spyn- attribute), 32
naker.pyNN.models.neuron.plasticity.stdp.weight_depesalencepyiigite e Ndeivcte Lonbiiphic prvse WeoghiBanerdanss Midiioh
attribute), 140 attribute), 85

Vertex_executable_suffix (Spyn- weight_dependence (spyn_
naker.pyNN.models.neuron.plasticity.stdp.weight_dependenqe; KaighNAenesdenaAdéitiysnapse_dynamics.synapse_dynamics
attribute), 141 attribute), 149

vertex_executable_suffix (spyn- weight_dependence (spyn-
naker.pyNN.models.neuron.plasticity.stdp.weight_dependenggRaighNDenssdenacAdeivediiie! dynamics.SynapseDynamics.
attribute), 142 attribute), 163

vertex_executable_suffix (spyn-  weight_dynamics (spyn-

naker.pyNN.models.neuron.plasticity.stdp.weight_dependengg aighNPepssdenaeddvdninhsiapye_dynamics.synapse_dynamics
attribute), 141 attribute), 152
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weight_dynamics (spyn- 139

naker.pyNN.models.neuron.synapse_dynamics.SynapseldyndaiicsSpeturg) Common (spyn-

attribute), 165 naker.pyNN.models.neuron.synaptic_manager.SynapticManager
weight_maximum (spyn- method), 200
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attribute), 138 naker.pyNN.models.neuron.SynapticManager
weight_maximum (spyn- method), 208
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attribute), 141 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.Abs
weight_maximum (spyn- method), 134
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attribute), 142 naker.pyNN.models.neuron.plasticity.stdp.timing_dependence.tim
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naker.pyNN.models.neuron.plasticity.stdp.weight_dependenve. Mgt BeysenfenceMultiplicative (spyn-
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141 method), 136
WeightDependenceAdditiveTriplet write_parameters () (spyn-
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method), 138 method), 167
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method), 145
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method), 157

write_parameters () (spyn-
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method), 147

write_parameters () (spyn-
naker.pyNN.models.neuron.synapse_dynamics.synapse_dynamics_stdp.SynapseDynamicsSTDP
method), 149

write_parameters () (spyn-
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method), 152

write_parameters () (spyn-
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method), 154

write_parameters () (spyn-
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method), 156
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method), 160
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