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Accessing SpiNNaker



Accessing SpiNNaker via Jupyter -
Create a Collaboratory

https://wiki.ebrains.eu/



MANCHESTER . ag =
s | og Iin to Wiki

% Q@ D&

&« > C 23 wiki.ebrains.eu/bin/view/Main/

ﬁ\A\ EBRAINS Collabs Documentation Support  Chat Community

= Collaboratory

Paa

Collaborate.

Create reproducible science.
Discover EBRAINS services at —
work. o= LTS Q

From anywhere. =

Ity

Highlighted collabs

View all




S Create a Collaboratory

x4 W

&« > C 23 wiki.ebrains.eu/bin/view/Main/

2=\ | EBRAINS ocumentation Support  Chat  Communit ® Log-out =
%= Collaboratory il LN ¢

-

Collaborate.
Create reproducible science. e et
Discover EBRAINS services at =

work. od == |— ‘ LTS Q
From anywhere. |

Search word in all wiki pages n
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Create a Collaboratory

€ > C 25 wikiebrains.eu/bin/view/Collabs/ w o 0 | ‘ H

% gg?;;%oratory Collabs Documentation Support Chat Community Q A ® Log-out =

Create a collab

Collab Search

Find available collabs searching for words in title and description.
You can refine the results using the filters.

Search word in collab titles & descriptions. You can use AND, OR and - operators.

Showing highlighted collabs
Do you want to promote your collab?

FILTER COLLABS

O Your favourites

INFUT ourPUT
o
YOUR ROLE g 2 |
s i anll
Lol ot coodonn b v
O Admin el R o i i g € 3 » EBRAINS Curation Services

O Editor bptnrorey
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Create a Collaboratory

&« > C 25 wiki.ebrains.eu/bin/view/Collabs?clbaction=create w o D | ‘ :

Description

Describe what are the objectives of this collaboration workspace and the general context. This field is searched by the collab search tool. Use
keywords in the description that will help find this collab.

Visibility

& Private
@ Private collabs are only accessible to people added to the collab’'s Team. The collab contents are not viewable by other users.

o Public

o Public collabs are accessible to everybody, even without an EBRAINS account. However, only members of the collab’s Team with
editor or admin permissions can modify anything in the collab.




Accessing SpiNNaker via Jupyter -
Go to EBRAINS Lab

https://lab.ebrains.eu/



s EBRAINS Lab - Choose a Site

& > C % lab.ebrainseu g @ 9 & ‘ H

Jupyter
S’

Select Lab Execution Site @

@ Fenix CH - Swiss National Supercomputing Center (CSCS)
O Fenix DE - Jiilich Supercomputing Center (JSC)
Fenix ES - Barcelona Supercomputing Center (BSC)

Fenix FR - French Alternative Energies and Atomic Energy
Commission (CEA)

Fenix IT - Cineca

EBRAINS @IIllman Brain Project

)




a8 EBRAINS Lab - Choose a Site

¥ o 0 L @

&« > C 23 lab.ebrains.eu

Jupyter
S’

Select Lab Execution Site @

O Fenix CH - Swiss National Supercomputing Center (CSCS)
@®  Fenix DE - Jiilich Supercomputing Center (JSC)
Fenix ES - Barcelona Supercomputing Center (BSC)

Fenix FR - French Alternative Energies and Atomic Energy
Commission (CEA)

Fenix IT - Cineca




sl EBRAINS Lab - Choose a Kerne

_ Jupyterlab X
€€ > C 23 lab.jsc.ebrains.eu/user/rowley/lab ¢ Q@ 0| & . 3
: File Edit View Run Kernel Git Tabs Settings Help Mem:I:]256/2048 MB
i) + C ¢ Z Launcher + U
’ Filter files by name Q
m/ IEI Notebook
Name - Last Modified
o . d h &
rive 7 months ago .
A N\ N N\
.| m shared 7 months ago
=
Python 3 EBRAINS_release EBRAINS-22.07 EBRAINS-22.10
(ipykernel) _v0.1_202109
-

* 5

EBRAINS-23.02 EBRAINS-23.06 EBRAINS-23.09 EBRAINS-24.04
"’
S A A
& R & &
EBRAINS- R36.3 R-EBRAINS-23.02 R-EBRAINS-23.06
experimental
AN\ AN\ AN\
= @ =

R-EBRAINS-23.09 R-EBRAINS-24.04 R-EBRAINS- v

Simple oMo @& Q) Mem: 187.44 / 2048.00 MB Launcher



BMSSCEN EBRAINS Lab - Choose a Kernel

v | T Untitled.ipynb - JupyterLab X . = (m] X

’ €« > ©C 2% lab.jsc.ebrains.eu/user/rowley/lab/tree/Untitled.ipynb W Q O & a :
: File Edit View Run Kernel Git Tabs Settings Help Mem:.:]313/2048 MB
- + C ¢ | [ unttedipynb o |+ U
’ 7 o\‘ B + X O M » m C » Cde v @ sit EBRAINS-24.04 O ‘
(=) s =03 P
-/ I K Br»Y &FQ
Name - Last Modified ‘
® 8
B8 drive 7 months ago
M shared 7 months ago
= il
* W] Untitled.ipy... seconds ago
P
s &

v

Simple 01 @ 4 EBRAINS-2404|idle Mem: 234.07 / 2048.00 MB Mode: Command @ Ln1,Col 1 Untitled.ipynb
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czm Find your Collab: /shared/...
oe—maap

& (e 23 labjsc.ebrains.eu/user/rowley/lab/tree/shared % g o 9 | . H
: File Edit View Run Kernel Git Tabs Settings Help [ Mem: l 258 /2048 MB
c ¢ & Launcher it 9]
Q
ra— shared %
- Last Modified E Notebook 8
B8 Andrew Public Test ayearago *
.— | @ Andrew Rowley Default Quota 13 days ago
| m Andrew Rowley Default Quota 2 13 days ago ﬁ S g g
BB Andrew Test Collab 2 days ago
lg. B Andrew's Testing Collab 5 years ago Python 3 EBRAINS release EBRAINS-22.07 EBRAINS-22.10 &
(ipykernel) _v0.1_202109
B8 AngoraPy 2 years ago
* B8 API Catalogue 3 years ago
N\ N\ N\ N\
B8 Async-Neuromorph a year ago
B Atlas pipeline workflow ayear ago
" ; EBRAINS-23.02 EBRAINS-23.06 EBRAINS-23.09 EBRAINS-24.04
BB Atlas registration of neuronal mor... a year ago
B Atlas Viewer Development 3 years ago
B8 Basal Ganglia Mean Field 2 years ago =
9 y 9 N 5 & f\
B8 BASSES Hands-on Session | - Han... 2 years ago % %
@@ BASSES Hands-on Session Il - Run... 2 years ago
EBRAINS- R363 R-EBRAINS-23.02 R-EBRAINS-23.06
I BASSES Hands-on Session Ill - Sim... 2 years ago experimental
BB BASSES Workshop Rome Event M... 2 years ago
BB Bayesian Virtual Epileptic Patient 2 years ago &\ & &
B BCCN-TVE-workshop-2022 2yearsago | , % %\ % sl
Simple oMo @& Q) Mem: 257.94 / 2048.00 MB Launcher
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Clone SpiNNaker Repository

_ Jupyterlab
€« > C 23 labjsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab w @ 3 | . H
: File Edit View Run Kernel Git Tabs Settings Help [ Mem:l 262 /2048 MB
[is] + C ¢ 2 Launcher +‘ 9]
( ) | —
| Filter files by name Q
O O shiaced A TSt Collah 7 shared/Andrew Test Collab %
0 Name - Last Modified | E Notebook 8
B8 reports 3 months ago
| W test a3 year ago )
"= | [W SpiNNaker_01_test-Copy1.ipynb a year ago P s g g &
[W] SpiNNaker_01_testipynb a year ago
lg. [®] SpiNNaker_Collab_synfire.ipynb 3 months ago Python 3 EBRAINS release EBRAINS-22.07 EBRAINS-22.10 &
(ipykernel) _v0.1_202109
[ spynnaker.cfg 3 year ago
*’ [A] Testipynb 3 months ago
[W] Untitled.ipynb a year ago g g S g
EBRAINS-23.02 EBRAINS-23.06 EBRAINS-23.09 EBRAINS-24.04
N & & &
22 Z=x
EBRAINS- R3.63 R-EBRAINS-23.02 R-EBRAINS-23.06

experimental

N N

Simple 1Mo & Q) Mem: 260.07 / 2048.00 MB Launcher

v




Clone SpiNNaker Repository

€ 5 C 25 labjsc.ebrains.eu/user/rowley/lab/tree/Untitled.ipynb
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Clone SpiNNaker Repository

€« > C 23 lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... ¥¢ @ D | &, . H
: File Edit View Run Kernel [ Git Tabs Settings Help Mem:l 336 /2048 MB
M + (&) 2 Launcher Sr Q

’ Filter files by name Q -
(n] Ly T —_— shared/Andrew Test Collab/SpiNNakerJupyterExamples k-
o - Last Modified |E| Notebook a

B8 00.Setup seconds ago

GPyNNSimulations seconds ago

= ) (2
m 02.LivelnputAndOutput seconds ago a g g e
B8 integration_tests seconds ago
lg. B8 spinnaker_jupyter_examples seconds ago Python 3 EBRAINS release EBRAINS-22.07 &
(ipykernel) _v0.1.202109
[ LICENSE seconds ago
*‘ O pyproject.toml seconds ago
M README.md seconds ago s g s
[ setup.cfg seconds ago
A setup.py seconds ago EBRAINS-22.10 EBRAINS-23.02 EBRAINS-23.06
%\ g %\
EBRAINS-23.09 EBRAINS-24.04 EBRAINS-

experimental

® &

Simple o1& Q} Mem: 256.77 / 2048.00 MB Launcher




Open Setup Notebook

€ > € %5 labjscebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... ¥ O E} | ]*. .

Select Kernel

Select kernel for: "Setup.ipynb”
| Python 3 (ipykernel) v




Open Setup Notebook

Select Kernel

Select kernel for: "Setup.ipynb”
| EBRAINS-24.04 ]




Open Setup Notebook - Run

: PEERUESARISER * _

€« > C 23 lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... Y& 2 0 & . H
;\_, File Edit View Run Kernel Git Tabs Settings Help | Mem: .:]411 /2048 MB
M 1+ (&) ‘ 2 Launcher X Qynb e + U

’ = B+ XTO OB » = arkdown v @ git EBRAINS-24.04
Filter files by name ‘
o M/ .- / SpiNNakerjupyterExamples / 00.Setup / B MV & F @ b
> &
o Name - Last Modified Ju pyter Setu p a
. Setup.ipynb inut
B Setup.pyn 2S00 The code below is needed to create a sPyNNaker configuration file,
— which is needed on the first run of the software. It will be necessary
to run this each time you start the Lab (it can also be added as the
first cell in other notebooks if desired). A future image may already "

iy
»

Simple

include this file and avoid the need to do this.

import configparser
import os

OVERRIDE_EXISTING = False
FULL_PATH = os.path.expanduser('~/.spynnaker.cfg")

def check_should_create():
Detects if there is an existing cfg file and if so if it
:return:

if not os.path.isfile(FULL_PATH):
return True

if OVERRIDE_EXISTING:
return True

v

Mode: Command @ Ln1,Col1 Setup.ipynb

0 M 2@ 4 EBRAINS-2404|idle Mem:315.66 / 2042.00 MB



Open Setup Notebook - Run

lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... ¥ [ @ ﬂ | &. . k]

Restart Kernel?

Do you want to restart the current kernel? All variables will be lost.




D: Setup.ipynb - Jupyterlab

&« > C 23 lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... ¥ @

-~

i © O =

» %

File Edit View Run Kernel Git Tabs Settings Help

| Filter files by name Q l

M/ .- /SpiNNakerjupyterExamples / 00.Setup /

Name - Last Modified

» W] Setup.ipynb 2 minutes ago

Simple

2 & 4 EBRAINS-2404|idle Mem:

2 Launcher X | [A Setup.ipynb e +

B + XTO B » = C » Makdwnv @ git

# Make sure there is a spynnaker.cfg file
if check_should_create():
with open(FULL_PATH, 'w') as cfg:
cfg.write("[Machine]\n")

cfg.write("spalloc_server = https://spinnaker.cs.man.

cfg.write("\n")
cfg.write("[Java]\n")
cfg.write("use_java=True\n")
cfg.write("\n")
cfg.write("[Reports]\n™)

cfg.write("read_provenance_data = False\n")

print(f"New {FULL_PATH} created")

To replace it change OVERRIDE_EXISTING to True

v Contents

1. Running PyNN Simulations on SpiNNaker
2. Live Input and Output

b S - T
‘ Mem:.:|411/2048 MB
V)
EBRAINS-24.04
-
8
-
»
[ ]
Ln1,Col1 Setup.ipynb

315.93 / 2048.00 MB Mode: Command @

/opt/app-root/src/.spynnaker.cfg already exists.
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Changing Kernel

€« > ©C 2% labjsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterExamples/00.Setup/Untitl... ¥ ] D | . H
',V File Edit View Run Kernel Git Tabs Settings Help \ }Mem:. 535/2048 MB |
i) + Bt C | % untitled.ipynb X | M Setup.ipynb ‘ U

B + XDO 0 » m ¢ » Code v i EBRAINS-24.04 )

l Filter files by name Q I i i
o ™/ - /01.RunningPyNNSimulations / solutions / [1]1: import pyNN.spiNNaker as p L
0 Name A Last Modified l i']: [T a

M task1-solutions.ipynb 4 minutes ago

[W] task2-solutions.ipynb 14 minutes ago

[ task3-solutions.ipynb 14 minutes ago

[W] task4-solutions.ipynb 14 minutes ago

[W] tasks-solutions.ipynb 14 minutes ago 8

Simple (1 1 2 @ 0 EBRAINS-24.04 | idle Mode: Command @ Ln1,Col9 Untitled.ipynb
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sl Jupyter Autocomplete

: File Edit View Run Kemel Git Tabs Settings Help Mem: .:] 533 /2048 MB
] * (¢] [% Untitled.ipynb ® | [M Setup.ipynb X |+ U
‘ & ‘ B+ XO B0 » m ¢ » Code v © it EBRAINS-24.04 O

Filter files by n
o M/ --- /01.RunningPyNNSimulations / solutions / import pyNN.spiNNaker as p %o
;o Name - Last Modified l [ 11|P-5 AL & P F | a8
® task1-solutions.ipynb 7 minutes ago set_number_of_neurons_per_core function #
[AW] task2-solutions.ipynb 7 minutes ago
[W] task3-solutions.ipynb 7 minutes ago Assembly class
[®] task4-solutions.ipynb 7 minutes ago distanice FincELo
[A] tasks-solutions.ipynb 7 minutes ago DistanceDependentFormation class &
DistanceDependentProbabilityConnector class
" LastNeuronSelection class
list_standard_models function
reset function
NoisyCurrentSource class «
~
% & [* [( D + |

l
~®
W #
H A

5 6 7 8 9 0 - — Backspace

st Lock | A S D F G H J K L : = Enter

Shift Z (X |C |V B I[N M |< |[> [? |[shift

4> JERREA

Win Win
Citrl Key Alt Alt Key Menu | Ctrl
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&m Jupyter Function Help

I : File Edit View Run Kernel Git Tabs Settings Help Mem: .:l 534 /2048 MB
[ * c [ untitled.ipynb X | [ Setup.ipynb X |+ U
| = a ‘ B+ X OO » m c » Code v O git EBRAINS-24.04 ©
[- . _ _ 3

M/ --- /O1RunningPyNNSimulations / solutions / import pyNN.spiNNaker as p
© Name - Last Modified I £3: [prsetupey BArL s 8 | a
A task1-solutions.ipynb 11 minutes ago Signature: ~
[A] task2-solutions.ipynb 11 minutes ago p-setup(
= Srionces ' timestep=0.1,
[m] task3-solutions.ipynb 11 minutes ago min_delay="auto’,
[W] task4-solutions.ipynb 11 minutes ago max_delay=None,

database_socket_addresses=None,
time_scale_factor=None,
n_chips_required=None,

* n_boards_required=None,
**extra_params,

[W] tasks-solutions.ipynb 11 minutes ago

)

Docstring:

The main method needed to be called to make the PyNN @.8 setup.
Needs to be called before any other function

:param timestep:
the time step of the simulations in microseconds;
if “None®, the configuration value is used
:type timestep: float or None
:param min_delay: the minimum delay of the simulation 54

~ |1 @ |# % [~ & |[* [( ) | [+ |e—
1 |2 |3 5 |6 |7 |8 |9 |0 |- |= |Backspace

Q W [E |[R [T |Y (U [I [0 [P [{ [}
—> ik

Caps Lock | A S D F G H J K L = " Enter
£ . .

H H

_> Z X |C |V B [N M |< (> |?2 |[shift
I R VA AN
Win Win
Ctrl Key Alt Alt Key Menu | Ctrl
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=2 |nstall Libraries

C 25 lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNaker)upyterExamples/00.Setup/Untitl... ¥ @ 7} | ‘ H
: File Edit View Run Kernel Git Tabs Settings Help | | Mem:. 523 /2048 MB
[is] ] 1+ c | [® untitled.ipynb ® ™ Terminal 2 X | [ Setup.ipynb x|+ U

B+ X MO M » m c » Cde v @O git EBRAINS-24.04 O |
| Filter files by name Q | i -
rew Test Colla iNNakerJupyterExamples / : %pip install gym [
o B/ .- / Andrew Test Collab / SpiNNakerJupyterExampl [1]: %pip install B ™»V & FE o
o Name a Last Modified Defaulting to user installation because normal site-packages is not writeabl =)
e

Bm 00.Setup 23 minutes ago Collecting gym
| mm 01.RunningPyNNSimulations 23 minutes ago Downloading gym-@.26.2.tar.gz (721 kB)
= ) ; 721.7/721.7 kB 6.6 MB/s eta 0:0

B 02.LiveinputAndOutput 23 minutes ago 0:0000:0100: 01

B8 integration_tests 23 minutes ago Installing build dependencies ... done
'g. B8 spinnaker jupyter_examples e Getting requirements to build wheel ... done -3

P Jupyter_ P g Preparing metadata (pyproject.toml) ... done

[ LICENSE 23 minutes ago Requirement already satisfied: numpy>=1.18.8 in /srv/main-spack-instance-240
*, f . 2/spack/var/spack/environments/ebrains-24-04/.spack-env/._view/dilrqgvcfuldy

B pyprojecttoml 23 minutes 2go hyqdzwr424x6zawgsds/1ib/python3.8/site-packages (from gym) (1.23.5)

¥ READMEmd 23 minutes ago Requirement already satisfied: cloudpickle»=1.2.0 in /srv/main-spack-instanc

D setup.cfg 23 minutes ago e-2402/spack/var/spack/environments/ebrains-24-4/.spack-env/._view/dilrqgvc

2 fuldyhyqdzur424x6zawgsds/lib/python3.8/site-packages (from gym) (2.2.0)
@ setup.py 23 minutes ago Collecting gym-notices>=0.0.4 (from gym)

Downloading gym_notices-©.0.8-py3-none-any.whl (3.0 kB)
Requirement already satisfied: importlib-metadata>=4.8.0 in /srv/main-spack-
instance-2402/spack/var/spack/environments/ebrains-24-84/.spack-env/._view/d
ilrqgvcfuldyhyqdzur424x6zawgsds/lib/python3.8/site-packages (from gym) (6.6.
0)
Requirement already satisfied: zipp»=0.5 in /srv/main-spack-instance-2402/sp
ack/var/spack/environments/ebrains-24-04/.spack-env/._view/dilrqgvcfuldyhyqd
zwr424x6zawgsds/1ib/python3.8/site-packages (from importlib-metadata>=4.8.@-
>gym) (3.17.0)
Building wheels for collected packages: gym

Building wheel for gym (pyproject.toml) ... done

v
| o VCE TV, M VY-S

S il amenoym 2,20

T L WL YRR W LT T L Lo b L ) S

2 2@ Q} EBRAINS-24.04 | idle Mem: 482.35 / 2048.00 MB Mode: Command & Ln1,Col 17  Untitled.ipynb




UC JupyterLab

€ > ¢ =%

Terminal Access
0 S S e

lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterExamples

File Edit

- - c

View Run

(]

| Filter files by name

a

Name

¢ O &

Bm 00.Setup
B 01.RunningPyNNSimulations
B 02.LiveinputAndOutput

B8 integration_tests

B8 spinnaker_jupyter_examples
[ LICENSE

O pyproject.toml

M README.md

[ setup.cfg

@ setup.py

*» %

Simple

-

B/ .- / Andrew Test Collab / SpiNNakerJupyterexamples /

Last Modified
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago
15 minutes ago

15 minutes ago

12 @ € Mem: 509.67/2048.00MB

Kernel Git Tabs Settings Helpi

b1 @0 @
| mem: [l 535 /2048 MB
| ® Untitled.ipynb X | [3 Launcher X | [®] Setup.ipynb x | +| U
& ®R & &
EBRAINS- R363 R-EBRAINS-23.02 R-EBRAINS-23.06
experimental 5
e & &
=
R-EBRAINS-23.09 R-EBRAINS-24.04 R-EBRAINS-
experimental g
Other
= : M
. L
= JE— L e b &
Terminal Text File Xircuits File Markdown File
Python File R File Show Contextual
Help
Launcher




Terminal Access
O

& (e 23 labjsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterExamples W @ 7} | . H
: File Edit View Run Kernel Git Tabs Settings Help | | Mem: . 538 /2048 MB
= E ot c ¢ [%] Untitled.ipynb X | @ Terminal 2 X | [ Setup.ipynb x |+ U

| Filter files by name Q | jovyan@jupyter-rowley:/mnt/user/shared/Andrew Test Collab/SpiNNakerJupyterExamples$ o
O B/ .- / Andrew Test Collab / SpiNNakerJupyterexamples / °°
Name -~ Last Modified
2 , (=)
B8 00.Setup 16 minutes ago
__ | Im 01.RunningPyNNSimulations 16 minutes ago
~ | mm O2LivelnputAndOutput 16 minutes ago
B8 integration_tests 16 minutes ago
lg. B8 spinnaker_jupyter_examples 16 minutes ago 8
[ LICENSE 16 minutes ago
*’ O pyproject.toml 16 minutes ago
M README.md 16 minutes ago
[ setup.cfg 16 minutes ago
@ setup.py 16 minutes ago

v

) 1
22 ® @ Mem: 51036/204800 MB Terminal 2




Edit SpiNNaker Configuration
(= e )

€« > C 23 labjsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab w @ 3 | ‘ H
: File Edit View Run Kernel Git Tabs Settings Help | Mem: I:] 348 /2048 MB
3 * C ¢ ‘ B Terminal 2 X | A Setup.ipynb X | E spynnaker.cfg X+ U
| Filter files by name Q jovyan@jupyter-rowley:/mnt/user/shared/Andrew Test Collab/SpiNNakerJupyterExamples$ nano ~/

o B S .spynnaker.cfg %
B / shared / Andrew Test Collab /
Name - Last Modified

o ' (=)
B8 reports 3 months ago
B SpiNNakerJupyterExamples an hour ago
i test 3 year ago
[W] SpiNNaker_01_test-Copy1.ipynb a year ago
[W] SpiNNaker_01_test.ipynb 3 year ago 8
[® SpiNNaker_Collab_synfire.ipynb 3 months ago

* O spynnaker.cfg a year ago
[W] Test.ipynb 3 months ago
[ Untitled.ipynb a year ago

Simple 2 M1 @ 4 Mem: 337.80/2048.00 MB Terminal 2




v

_ lab (2) - JupyterLab x

« > C

¢ O &

File Edit

25 lab.jsc.ebrains.eu/user/row

View Run Kernel Git Tabs Settings Help

] Q

./

Name - Last Modified

B8 drive 7 months ago

M shared 7 months ago
Simple 2o @ 0) Mem: 551.05 / 2048.00 MB

Set Reports Options

= O X
e D@ ¢
Mem: .:] 582 /2048 MB

M Terminal 2 X | [W] SpiNNaker_Collab_synfire.ipy X | [® Setup.ipynb x|+l U
GNU nano 4.8 ¥ .cfg Modified
@
o
[Machine]
spalloc_server = https://spinnaker.cs.man.ac.uk/spalloc/
8
[Java]
use_java = True
[Reports]
default_report_file_path = /opt/app-root/src/
read_provenance_data = False
-3

¢ Get Help ¢ Write Out @F Where Is { Cut Text &¢ Cur Pos %, Previous
{ Exit i Read File @\ Replace Paste Text gl Go To Line Next

Terminal 2
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Spiking Neural Networks



Spiking Neural Networks




Spiking Neural Networks
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What is PyNN?

nest::

initiative

\/

..................................

/ N -
34 o for comj ulations of neurons and neural ne



PyNN - Setup
import pyNN.spiNNaker as p

p.setup(timestep=1.0)
| | | |

Real Time (ms) 0 10 20 30
Sim Time (ms) 0 10 20 30

p.setup(timestep=0.1)
| | | |

Real Time (ms) 0 10 20 30
Sim Time (ms) 0 1 2 3

A




PyNN - Populations

pop 1 = p.Population(

4, p.IF curr_exp(), label="Fred")
pop_2 = p.Population(

2, p.IF _curr_exp(), label="Bob")




PyNN Populations - Models

-50.0 -
g -5251
£ 5504

g
p.IF_curr_exp(...) ==
T - 5 —60.0 -
§ 625 -
i 650 4 IF_curr_exp {Neuron O}

T

-50.0 -
z 525+
;; -55.0 1
o
p.IF cond exp(...) ==
- _ 5 —60.0 -
;§ 625

-65.0

F_cond_exp {Neuron O}

p.Izhikevich(...) I

=
£ —60
b4




PyNN Populations - Models

p.SpikeSourceArray( ;
spike_time5=[...])§:

p.SpikeSourcePoisson( i
rate=.. .) §1




PyNN Populations - Recording

pop l.record([“V”, “spikes™])

Timelms



PyNN Populations - Initialize

pop l.initialize(v=-60)

_50 B

-52

-54

-56 1

-58 -

—-60

—62 1

_64 P




PyNN - Random Parameters

pop l.initialize(v=p.RandomDistribution(
"uniform”, low=-65.0, high=-55.0))

=50 -

=52 4

_54 B

-56 1 -

-58 -

—-60 1

—-62 1

-64 1




PyNN Populations - Structure

pop 1 = p.Population(
100, p.IF curr_exp())



PyNN Populations - Structure

pop_ 1 = p.Population(
100, p.IF curr_exp(),
structure=Grid2D(4 / 25))




PyNN - Projections
proj = p.Projection(
pop_1, pop_2,
p.0OneToOneConnector(),
p.StaticSynapse(
weight=1.0, delay=2.0))

I




PyNN - Projections
proj = p.Projection(
pop_1, pop_2,
n.0neToOneConnector(),
n.StaticSynapse(weight=1.0),
receptor_type="excitatory")




PyNN - Projections

proj = p.Projection(
pop_1, pop_2,
n.0neToOneConnector(),
n.StaticSynapse(weight=1.0),
receptor_type="inhibitory")




PyNN Projections - Connectors

p.0neToOneConnector()




PyNN Projections - Connectors

p.AllToAllConnector()




PyNN Projections - Connectors

p.FixedProbabilityConnector(p=0.1)




PyNN Projections - Connectors

p.FixedProbabilityConnector(p=0.5)




PyNN Projections - Connectors

p.FixedTotalNumberConnector(5)




PyNN Projections - Connectors

p.FromListConnector(
[(1J 1)) (2) 1)) (3) 2)) (4) 2)])




PyNN - Static Synapse Types
p.StaticSynapse(weight=1.0, delay=2.0)




PyNN - Static Synapse Types
p.StaticSynapse(weight=5.0, delay=2.0)

—)




PyNN - Static Synapse Types
p.StaticSynapse(weight=5.0, delay=3.0)

(timestep <= delay <= 144 * timestep)




PyNN - Random Weights and Delays

weight dist = p.RandomDistribution(
“normal”, mu=0.5, sigma=0.1)
p.StaticSynapse(
weight=weight dist, delay=3.0)




PyNN - Random Weights and Delays

weight dist = p.RandomDistribution(
“normal clipped”,

mu=0.5, sigma=0.1, low=0.2 high=0.8)

4.0 -
3.5 1
3.0 1
2.5
2.0 1
1.5 1
1.0




PyNN - Random Weights and Delays

weight dist = p.RandomDistribution(
“normal clipped to boundary”,
mu=0.5, sigma=0.1, low=0.2 high=0.8)

4.0 -
3.5 1
3.0 1
2.5
2.0 1
1.5 1
1.0 1




Spike Timing Dependent Plasticity

‘ > Pre-synaptic Neuron
Sends Spike

‘ Pre-Spike received at

> post-synapse
ﬁt = post - pre ‘

Post-Spike received at
post-synapse

‘ > Post-synaptic Neuron
Sends Spike

time




Spike Timing Dependent Plasticity

‘ > Pre-synaptic Neuron
Sends Spike

‘ Pre-Spike received at
post-synapse

< >
At = post - pre

‘ Post-Spike received at

post-synapse

‘ > Post-synaptic Neuron
Sends Spike

time




eferred Execution

> Pre-synaptic Neuron
Sends Spike

‘ Pre-Spike received at
post-synapse

4> 4P

! Post-Spike received at
: post-synapse

> Post-synaptic Neuron
Sends Spike

time *



PyNN - STDP Synapse Types

p.STDPMechanism(
timing dependence=?,
weight dependence=?,
weight=0.0, delay=2.0)




PyNN - Timing Dependence

sim.SpikePairRule(tau plus=20.0, tau minus=20.0,
A plus=0.5, A minus=0.5)

‘ >

A_plus [ \
Aa
>




PyNN - Timing Dependence

sim.SpikePairRule(tau plus=20.0, tau minus=20.0,
A plus=0.5, A minus=0.5)

‘ >

A_minus [ \¢
-Aa
>




PyNN - Weight Dependence

sim.AdditiveWeightDependence(w _max=5.0, w_min=0.0)

Aw = Aa (w_max - w_min)



PyNN - Weight Dependence

sim.MultiplicativeWeightDependence(w _max=5.0,w min=0.0)

T 0] T

Aw = Aa (w - w_min) if Aa < 0 (Depression)

Aw = Aa (w_max - w) if Aa > 0 (Potentiation)
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Running on SpiNNaker



- Run

run(100)

PYNN
p.




yEErEy pyNN - Run

p.run(100)

5.8 ’ 7.8 88

57 6,7 77|87

5,6 66| |76 8,6

55 6,5 7,5 85

54 m 74| 84
0,3_ 1,3 2,3 3,3 43 53 m 7,3 3,3_

A

0,2 1,2 2,2 3,2 4,2 52 |62 72| |82
<1 0,1 il 2,1 ] 3,1 8] 4,1 5,1 6,1 7.1 8,1
0,0 1,0 2,0 30| |40 5,0 6,0 70| |80




PYNN - Run
p.run(100)




ZeeEel PyNN - Run
p.run(100)




PyNN - Change and Run Again

pop 1l.set(i offset=5.0)
p.run(50) G




PyNN - Get Data
data = pop 1.get data([“Vv”, “spikes™])
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Reading Results



MANCHESTER PyNN - Neo Data

Blook =R Segment
SW Wsignals




PyNN - Neo Data

Block 1] Segment
sW Wsignals

data = pop 1l.get data([“Vv”, “spikes™])

v = data.segments[0].analogsignals

V = data.segments[@].filter(name=“v’)[0]
spikes = data.segments[0Q].spiketrains



PyNN - Plotting

import matplotlib.pyplot as plt

plt.figure()

plt.plot(v[0@].times, v[O])

plt.show()

=50

20

100




PyNN - Plotting

plt.figure()

y = [1 for 1 in range(len(spikes[0]))]
plt.plot(spikes[@], vy, “.”)

plt.show()

44

43 -

42 1 »

41 -




PyNN - Plotting Neo Directly

from pyNN.utility.plotting import Figure, Panel
Figure(

Panel(*data.segments[0].analogsignals),
Panel(data.segments[0@].spiketrains)




PyNN - Get Weights and Delays

synapses = proj.get(
[“weight”, “delay”], “list”)

array([(0, 5, ©.756, 1.), (0, 6, ©.316, 1.), (0, 7, ©.885, 2.),
(0, 8, 0.421, 1.), (1, 4, 0.618, 1.), (1, 7, ©.438, 1.),
(1, 9, 1.607, 1.), (2, ©, 0.129, 1.), (2, 2, 1.055, 1.),
(2, 3, 1.319, 1.), (2, 9, 0.422, 1.), (3, 1, ©.328, 1.),
(3, 3, 0.456, 1.), (3, 6, 0.566, 1.), (4, ©, 1.046, 1.),
(4, 1, 1.199, 1.), (4, 2, 0.831, 1.), (5, ©, 1.643, 1.),
(5, 2, 1.165, 1.), (5, 3, ©.902, 1.), (5, 5, 1.627, 1.),
(6, ©, 2.143, 1.), (6, 5, 0.635, 1.), (6, 7, ©0.704, 1.),
(7, 0, 1.914, 1.), (7, 4, ©.289, 1.), (7, 5, 2.058, 1.),
(7, 6, 0.428, 2.), (7, 7, 0.639, 1.), (7, 9, 0.616, 2.),
(8, @, 1.039, 1.), (8, 1, 0.576, 1.), (8, 4, 1.563, 2.),
(8, 8, ©.995, 1.), (9, ©, 1.686, 1.), (9, 9, 0.631, 2.)]



PyNN - Get Weights and Delays
synapses = proj.get(

array([[

(0.

[1

[1

[1

“weight”, “array”)

nan,
nan,
129,
nan,

.046,
[1.
[2.
.914,
.039,
.686,

643,
143,

nan,
han,
nan,

.328,
.199,

nan,
nan,
nan,

.576,

nan,

nan,
nan,
1.055,
nan,
0.831,
1.165,
nan,
nan,
nan,
nan,

nan,
nan,
1.319,
0.456,
nan,
9.902,
nan,
nan,
nan,
nan,

nan,
0.618,
nan,
nan,
nan,
nan,
nan,
9.289,
1.563,
nan,

.756,

nan,
nan,
nan,
nan,

.627,
.635,
.058,

nan,
nan,

9.316,
nan,
nan,

9.566,
nan,
nan,
han,

9.428,
nan,
nan,

.885,
.438,

nan,
nan,
nan,
nan,

.704,
.639,

nan,
nan,

9.421,
nan,
nan,
nan,
nan,
nan,
nan,
nan,

9.995,
nan,

nan],

.607],
4227,

nan],
nan],
nan],
nan],

.616],

nan],

.6311])
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Additional Non-PyNN
Features



Neurons Per Core

p.set _number_of neurons_ per core(
p.IF _curr_exp, 7)

Default: 256




Neurons Per Core

p.set _number_ of neurons per core(
p.IF _curr_exp, 2) "




Neurons Per Core

p.set _number_of neurons_ per core(
p.IF _curr_exp,

(3, 2))

,
‘
... ooo
1




Convolution Connections

con = p.ConvolutionConnector(kernel=[...])

in_sz = (640, 480) T “
inp = p.Population( Sl 4,1/’
in sz[@] * in_sz[1], . EIE
structure=Grid2D(in_sz[0] / in_sz[1])
out sz = conn.get post shape(in _sz)
outp = p.Population(
out sz[@] * out sz[1], .
structure=Grid2D(out _sz[@] / out sz[1])



Convolution Connections

con = p.ConvolutionConnector(kernel=[...])

p.Projection(inp, outp, con, p.Convolution())




Pool Dense Connections

con = p.PoolDenseConnector(

pool stride=...,
positive synapse type=...,
negative synapse type=...)

kernel=[...], pool shape=..

°)

Shape

Stride >

//”77“<::;\\
J

-W

+
1 W2

p.Projection(inp, outp, con, p.PoolDense())



Use of Population Structure

1824

5
:
:




Structural Plasticity

p.StructuralMechanism(
f rew=..., s max=...,
weight=..., delay=...,
..)

f rew Target




Structural Plasticity

Random

@

L

Elimination Formation



Structural Plasticity

p.StructuralMechanism( ?

partner_selection=,
with_replacement=, ...)

p.RandomSelection()

§00§0 . . -

Formation

p.LastNeuronSelection()



Structural Plasticity

p.StructuralMechanism(
formation=p.DistanceDependentFormation(

grid=[...], p_form forward=...,
sigma_ form forward=...),

) ////;:////
T




Structural Plasticity

p.StructuralMechanism(

elimination=p.RandomByWeightElimination(
threshold=...,
prob elim depressed=...,
prob_elim potentiated=...),

)
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Live Input and Output



Input from Environment: Spikes
send_spikes —

l send spikes(“injector”, [0])

SpynnakerLiveSpikesConnection(

send labels=[“injector”])

Multicast Key(s)
(Spike)




e  Input from Environment: Rates

add_poisson_live rate control

set rates

l set _rates(“input”, [(0, 10)])

SpynnakerPoissonControlConnection(

poisson labels=[“input”])

Multicast Key(s)
and Payload(s)




Output to Environment: Spikes

activate live output_for

recv

T recv(“pop”, time, neuron_ids)

SpynnakerLiveSpikesConnection(

receive labels=[“pop”’])

Multicast Key(s)
(Spike)




Output to Environment: Voltage
i Translator 54 & Exﬁgi'ﬁfg’lice e

translate_control packet(pkt)

EthernetControlPopulation(
1if device model)




MANCHESTER
1824

SpiNNaker Tutorials

(&5 (s 23 lab.jsc.ebrains.eu/user/rowley/lab/tree/shared/Andrew%20Test%20Collab/SpiNNakerJupyterE... ¥¢ @ 3| R . :

: File Edit View Run Kernel Git Tabs Settings Help [ Mem:l 336 /2048 MB
B * c | & Launcher + U
’ Filter files by name Q

Ly T —_— shared/Andrew Test Collab/SpiNNakerJupyterExamples

e a Last Modified | IE Notebook
- seconds ago

¢ O &
o &

B8 01.RunningPyNNSimulations
@@ 02.LivelnputAndOutput

seconds ago

seconds ago ﬁ

)
1))
®

on tests seconds ago
lg. B8 spinnaker_jupyter_examples seconds ago Python 3 EBRAINS release EBRAINS-22.07 &
(ipykernel) _v0.1.202109
[ LICENSE seconds ago
* O pyproject.toml seconds ago
M README.md seconds ago g g g
[ setup.cfg seconds ago
@ setup.py seconds ago EBRAINS-22.10 EBRAINS-23.02 EBRAINS-23.06
%\ g %\

EBRAINS-23.09 EBRAINS-24.04 EBRAINS-
experimental

R & &

Simple o1& Q} Mem: 256.77 / 2048.00 MB Launcher




SpiNNaker Tutorials on Jupyter

https://lab.ebrains.eu/

https://github.com/SpiNNakerManchester/
SpiNNakerJupyterExamples

import matplotlib.pyplot a

"01. RunningPyNNSimulations

02.LivelnputAndOutput
https://shorturl.at/oJWFf

PyNN Documentation:
http://neuralensemble.org/docs/PyNN/

plt.savefig(“fig.png”)



