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Introduction

Jupgter Notebooks allow computer cocle) equations, text and images. The coml:)uter code can be run right
From tl’le notebook. Covel £ Coml:)uter languages are suPPortecl. You can trg cligerenttlﬁings out ancl
clocument What you are cloing SO that you can go back and find things later. You can run your moclel

multiP e times and Put the results in your notebook. Writing a rePort or Presentation is much easier bﬂjus’c
going back to your notebook. Notebooks can be shared.

TiP: As you write ana upclate your comPuter code get in the habit of cutting and Pasting d intoa

notebook. Add the date and the reason for the Change. Even it itis a code sniPPCt that cannot be run on

its own, havinga record of your changes allow going back to Previous versions if you run into Proolems. 1

you do this Properlg then it will give you much more freedom to try ditferent things without worrying about
breaking things.
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In [2]: print("Hello World")

Hello World
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In [6]: print("Hello World")

Hello World
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import matplotlib.pyplot as plt
import numpy as np

X = np.linspace(0, 2, 100)

fig, ax = plt.subplots()

ax.plot(x, x, label='linear')
ax.plot(x, x**2, label='quadratic')
ax.plot(x, x**3, label='cubic')
ax.set xlabel('x label')
ax.set_ylabel('y label')
ax.set_title("Simple Plot")
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Out[4]:

import matplotlib.pyplot as plt
import numpy as np

X = np.linspace(0, 2, 100)

fig, ax = plt.subplots()

ax.plot(x, x, label='linear')
ax.plot(x, x**2, label='quadratic')
ax.plot(x, x**3, label='cubic')
ax.set_xlabel('x label')
ax.set_ylabel('y label')
ax.set_title("Simple Plot")
ax.legend()

<matplotlib.legend.Legend at 0x1078373d0>
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Magic Commands

For running Pﬂ’t]’lOﬂ code that is outside a notebook a magic command %run can be used. This example will

use Pgthon Mesa. This can be downloaded from htt!:)s: 7 github.com/ !:)rojiectmesa/ mesa. Once thatis

clownloaclecl, go to examl:)les/ banlgreserves and get the rec]uirements

o PiP install -r requirements.txt

| An error about intertools may appear but it does not appear to be a Problem. Then start up Jupgter
- Notebooks.

? Pgthon Mesa is an agent based model framework. This example has a batchwrunpg file that can be used to

; run the model in batch mode instead of interactive mode. In a code ce”, tgpe

e J%run batch~run.Pg



https://github.com/projectmesa/mesa
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In [3]: %run batch run.py

48it [02:22, 2.97s/it]




Magic commands are begoncl the scope of this Presentation but you can get more information on the web

or using the Fo”owing magic commands

%magic Prints - complete guide to magic commands
%auickret prints a brief suide to magic commands
I P g g

%lsmagic lists all the magic commands

i you want more information about a magic command follow it with a question mark

%run”




NetLogo lntegration

There are a few ways for integrating Netlogo into Jupyter Notebooks. This is based on NL4Py

(htt]ps: ) arxiv.org/ Pchc/ 1808.0%292.. ]pchc) . This connects

seem to be closed Prol:)erlg and onlg one connection is al

TOm Pgthon o Java que connection cloes not

owed sO, at least on some ol:)erating systems,

rebooting may be requirecl to run the model again. The .
requirecl. For Linux (Debian distributions)

e sudo aPt install clacault»jclk

Is you do not have Prlwlege to this then install Iocaug Go

lava clevelol:)ment kit (UDK) 8 or higher s

to ]c”< 1ava net and download the JDK.

Uncompress it in a local cllrectorg and then set JA\/AwHOM Eto the Pa‘ch of the JDK install and Prel:)encl

$JAVA_HOME /bin to the path

export JAVA HOME=~/JDK
export PATH="SJAVA HOME/bin:$PATH



https://arxiv.org/pdf/1808.03292.pdf
http://jdk.java.net
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otart step bﬂ steP through a Pﬂtl’]Oﬂ she” to get a bet‘cer unclerstancling What each command does. The ﬁrst

Part is to start the server and launch Ne‘cl_ogo. The Path o Netl_.ogo will need to be changecl for your

com Puter.

Terminal

File Edit View Search Terminal Help

trobey@ubuntu ~ § python3

Python 3.6.9 (default, Apr 18 2020, 01:56:04)

[GCC 8.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import nl4py

>>> nl4py.startServer('/home/trobey/NetLogo')

>>> app = nl4py.NetLogoApp()
Gtk-Message: : Failed to load module "canberra-gtk-module"

>>> I

Pgthon launches Net_.ogo.

NetLogo

File Edit Tools Zoom Tabs Help
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. “abc Button ~ Settings...
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Command Center 2 | Clear




Now, load the Wolt Sheep model. The file with this model should be in the current clirectorg.

Terminal

File Edit View Search Terminal Help

trobey@ubuntu ~ $ python3

Python 3.6.9 (default, Apr 18 2020, 01:56:04)

[GCC 8.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import nl4py

>>> nl4py.startServer('/home/trobey/NetLogo')

>>> app = nl4py.NetLogoApp()

Gtk-Message: : Failed to load module "canberra-gtk-module”

>>> app.openModel("Wolf Sheep Predation.nlogo")
>>2>

Pgt]’won loads the rec]uestecl Netl.ogo model.
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Pgthon can retrieve the available parameters and their ranges and can set the parameter values.

Llere the Parameters are set to random Values.

Terminal

File Edit View Search Terminal Help

>>> app.getParamNames()

WARNING: An illegal reflective access operation has occurred

WARNING: Illegal reflective access by py4j.reflection.MethodInvoker$1l (file:/hom
e/trobey/.local/lib/python3.6/site-packages/nl4py/nl4pyServer/NetLogo6.1/py4j0o.1
0.6.jar) to method java.util.ArrayListS$Itr.next()

WARNING: Please consider reporting this to the maintainers of py4j.reflection.Me
thodInvokers$1

WARNING: Use --illegal-access=warn to enable warnings of further illegal reflect
ive access operations

WARNING: ALl illegal access operations will be denied in a future release
['initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'initial-num
ber-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass-regrowth-time', 'sh

ow-energy?', 'model-version']

>>> app.getParamRanges()

[[6.6, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 250.0], [06.0,
1.0, 100.0], [0.60, 1.0, 20.0], [0.0, 1.0, 100.0], [True, False], ['sheep-wolves
', 'sheep-wolves-grass']]

>>> app.

setParamsRandom()

WolfF Sheep Predation - NetLogo {/home/trobey}
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grass-regrowth-time 100

setup ‘ z‘

Sheep settings Wolf settings

I |
sheep-gainfrom-food 49 | wolf-gainfrom-food 87

NetLogo command:

NetLogo command:
command:
command:
command:
command:
command:
command:
command:

NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
>>2>

set
set
set
set
set
set
set
set
set

initial-number-sheep 174.0
sheep-gain-from-food 49.0
sheep-reproduce 11.0
initial-number-wolves 131.0
wolf-gain-from-food 87.0
wolf-reproduce 18.0
grass-regrowth-time 100.0
show-energy? True
model-version "sheep-wolves"

Python changes the Parameters.
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Command Center W | Clear
observer=
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WARNING: Please consider reporting this to the maintainers of py4j.reflection.Me sheep-wolves V|
thodInvokers$i1 o ad - s
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>>> app.setParamsRandom() sheep-reproduce 11 % | wolf-reproduce 18% r 14 o o e d
NetLogo command: set initial-number-sheep 174.0 on S e ﬁfr ' 63 44 1
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Now, set up the model.

Wolf Sheep Predation - NetLogo {/home/trobey}

File Edit Tools Zoom Tabs Help
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Time to run the model.

Terminal

File Edit View Search Terminal Help

thodInvoker$1

WARNING: Use --illegal-access=warn to enable warnings of further illegal reflect
ive access operations

WARNING: ALl illegal access operations will be denied in a future release
['initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'initial-num
ber-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass-regrowth-time', 'sh
ow-energy?', 'model-version']

>>> app.getParamRanges()

[[6.6, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 250.0], [0.0,

1.0, 100.0], [0.060, 1.0, 20.0], [0.0, 1.0, 100.0], [True, False], ['sheep-wolves

', 'sheep-wolves-grass']]

>>> app.
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
>>> app
>>> app.

>>2> I

The
left.

setParamsRandom()

command: set initial-number-sheep 174.0
command: set sheep-gain-from-food 49.0
command: set sheep-reproduce 11.0
command: set initial-number-wolves 131.0
command: set wolf-gain-from-food 87.0
command: set wolf-reproduce 18.0

command: set grass-regrowth-time 100.0
command: set show-energy? True

command: set model-version "sheep-wolves"

.command( 'setup')

command( 'repeat 1000 [go]"')

moclel IS run ancJ no Sl"l@él:) or WOIVCS arc
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Clean up the model and server. This closes the NetLogo window and is suPPosed to clean up the connection
between Python and Java.

File Edit View Search Terminal Help

ow-energy?’',

'model-version']

>>> app.getParamRanges()
[[6.6, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 250.0], [0.0,
False], ['sheep-wolves

1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True,

', 'sheep-wolves-grass']]
setParamsRandom()
initial-number-sheep 174.0
sheep-gain-from-food 49.0
sheep-reproduce 11.0

>>> app.

NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo

command:
command:
command:
command:
command:
command:
command:
command:
command:

set
set
set
set
set
set
set
set
set

initial-number-wolves 131.0

Terminal

wolf-gain-from-food 87.0
wolf-reproduce 18.0
grass-regrowth-time 100.0
show-energy? True

model-version

"sheep-wolves"

Terminal

File Edit View Search Terminal Help

>>> app.
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
>>> app.
>>> app.
>>> app

>>> app.

, 'sheep-wolves-grass']]

setParamsRandom()

command:
command:
command:
command:
command:
command:
command:
command:
command:

set
set
set
set
set
set
set
set
set

initial-number-sheep 174.0
sheep-gain-from-food 49.0
sheep-reproduce 11.0
initial-number-wolves 131.0
wolf-gain-from-food 87.0
wolf-reproduce 18.0
grass-regrowth-time 100.0
show-energy? True
model-version "sheep-wolves"

command( 'setup')
command( 'repeat 1000 [go]')

.closeModel()

stopServer()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'NetLogoGUI' object has no attribute 'stopServer'
>>> nl4py.stopServer()
>>> nl4py.startServer('/home/trobey/NetLogo')
Error: Could not find or load main class nl4py.server.NetLogoControllerServer
Caused by: java.lang.ClassNotFoundException: nl4py.server.NetLogoControllerServe
-
>>2>

>>> app.command('setup')
>>> app.command('repeat 1000 [go]')
>>> app.closeModel()
>>> app.stopServer()
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
AttributeError: 'NetLogoGUI' object has no attribute 'stopServer'
>>> nl4py.stopServer()
>>2>

Trying to restart the server l:)rocluces an error so a reboot is requirecﬂ to coml:)lctelg clean up from the run.
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netlogo - Jupyter Notebook - Mozilla Firefox
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In [2]: import nl4py
nl4py.startServer('/home/trobey/NetLogo')
app = nl4py.NetLogoApp()
app.openModel ("Wolf Sheep Predation.nlogo")
print(app.getParamNames())
print(app.getParamRanges()) A _
app.setParamsRandom() setup

["initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i E i Sheep settings
nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass 3 ‘
-regrowth-time', 'show-energy?', 'model-version']

[[e.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 25
0.0], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]

NetLogo command: set initial-number-sheep 245.0

NetLogo command: set sheep-gain-from-food 37.0 R
NetLogo command: set sheep-reproduce 13.0 e wolves
NetLogo command: set initial-number-wolves 141.0 A 141
NetLogo command: set wolf-gain-from-food 90.0 o
NetLogo command: set wolf-reproduce 14.0 populations

NetLogo command: set grass-regrowth-time 51.0 S O sheep
NetLogo command: set show-energy? False e M wolves
NetLogo command: set model-version "sheep-wolves" E -] M grass/ 4

app.command( 'setup')

Command Center

observer>
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In [2]: import nl4py
nl4py.startServer('/home/trobey/NetLogo')
app = nl4py.NetLogoApp()
app.openModel ("Wolf Sheep Predation.nlogo")
print(app.getParamNames())
print(app.getParamRanges()) | _
app.setParamsRandom() & E setup

[*initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i : : Sheep settings
nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass ‘
-regrowth-time', 'show-energy?', 'model-version']

[[6.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 25
e.e], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]

NetLogo command: set initial-number-sheep 245.0

NetLogo command: set sheep-gain-from-food 37.0 UERSe
NetLogo command: set sheep-reproduce 13.0 E wolves
NetLogo command: set initial-number-wolves 141.0 e 141
NetLogo command: set wolf-gain-from-food 90.0 e
NetLogo command: set wolf-reproduce 14.0 populations

NetLogo command: set grass-regrowth-time 51.0 g Elsheep
NetLogo command: set show-energy? False S M wolves
NetLogo command: set model-version "sheep-wolves" M grass /4

app.command( 'setup')

Command Center

observer>
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‘app = nl4py.NetLogoApp()

app.openModel ("Wolf Sheep Predation.nlogo")
print(app.getParamNames())
print(app.getParamRanges())
app.setParamsRandom()

["initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i

nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass

-regrowth-time', 'show-energy?', 'model-version'] 3 - — _
[[0.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.6, 1.0, 25 Wolf settings
e.e], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]

NetLogo command: set initial-number-sheep 245.0

NetLogo command: set sheep-gain-from-food 37.0

NetLogo command: set sheep-reproduce 13.0

NetLogo command: set initial-number-wolves 141.0

NetLogo command: set wolf-gain-from-food 90.0

NetLogo command: set wolf-reproduce 14.0

NetLogo command: set grass-regrowth-time 51.0

NetLogo command: set show-energy? False

NetLogo command: set model-version "sheep-wolves"

Osheep
M wolves
app.command('setup') o M grass /4

app.command('repeat 1000 [go]')
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app.setParamsRandom()

['initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i
nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass
-regrowth-time', 'show-energy?', 'model-version']
[[e.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 25

e.0], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]

NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo

command:
command:
command:
command:
command:
command:
command:
command:
command:

set
set
set
set
set
set
set
set
set

In [3]:‘app.command('setup')

initial-number-sheep 245.0
sheep-gain-from-food 37.0
sheep-reproduce 13.0
initial-number-wolves 141.0
wolf-gain-from-food 90.0
wolf-reproduce 14.0
grass-regrowth-time 51.0
show-energy? False
model-version "sheep-wolves"

In [4]:‘app.command('repeat 1000 [go]')

In [5]:

app.closeModel()

nl4py.stopServer()
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import nl4py
nl4py.startServer('/home/trobey/NetLogo')
app = nl4py.newNetLogoHeadlessWorkspace()
app.openModel ("Wolf Sheep Predation.nlogo")
print(app.getParamNames())
print(app.getParamRanges())
app.setParamsRandom()

app.command( 'setup')

app.command( ' repeat 1000 [go]"')

["initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i
nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass
-regrowth-time', 'show-energy?', 'model-version']

[[6.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 25
e.e], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]
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NetLogo command: set initial-number-sheep 2.0
sheep-gain-from-food 28.0
sheep-reproduce 16.0
initial-number-wolves 226.0
wolf-gain-from-food 87.0
wolf-reproduce 18.0
grass-regrowth-time 78.0
show-energy? True

model-version "sheep-wolves-grass"

NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo

command:
command:
command:
command:
command:
command:
command:
command:

set
set
set
set
set
set
set
set
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import nl4py
nl4py.startServer('/home/trobey/NetLogo")
app = nl4py.newNetLogoHeadlessWorkspace()
app.openModel ("wWolf Sheep Predation.nlogo")
print(app.getParamNames())
print(app.getParamRanges())
app.setParamsRandom()

app.command('setup')

app.command('repeat 1000 [go]')

['initial-number-sheep', 'sheep-gain-from-food', 'sheep-reproduce', 'i
nitial-number-wolves', 'wolf-gain-from-food', 'wolf-reproduce', 'grass
-regrowth-time', 'show-energy?', 'model-version']

[[6.0, 1.0, 250.0], [0.0, 1.0, 50.0], [1.0, 1.0, 20.0], [0.0, 1.0, 25

0.0], [0.0, 1.0, 100.0], [0.0, 1.0, 20.0], [0.0, 1.0, 100.0], [True, F
alse], ['sheep-wolves', 'sheep-wolves-grass']]

NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo
NetLogo

command:
command:
command:
command:
command:
command:
command:
command:
command:

set
set
set
set
set
set
set
set
set

initial-number-sheep 2.0
sheep-gain-from-food 28.0
sheep-reproduce 16.0
initial-number-wolves 226.0
wolf-gain-from-food 87.0

wolf-reproduce 18.0
grass-regrowth-time 78.0
show-energy? True
model-version "sheep-wolves-grass"

app.closeModel()
nl4py.stopServer()
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An example of setting an individual Parameter 1S

. aPP.commancl (‘'set model-version "sheep~wolvcs~grass"')

fixtracting data has not been covered in the example but for both headless and GU moclc:sJ data can be
recorded using a command like

o rel:)orter5~arrag = ["ticks") ‘count sheep' , count Wol\/es']

e app.scheduleReportersAndRun(reporters array, startAtTick = O, interval Ticks = 1, stopAtTick = -1,
FF I # , P
goCommancl = "g0")




Then access the results with
o aPP.getSChecluIeclRePorterResults O

This function will return an emptg array until the model has finished. This is an example of how this should
be used. .

e newResults = []

e while(len(newResults) == 0).

o time.sleep ()

e newResults = aPP.getSchecluleclRePorterResults O

e itlen(newResults) > O:

Try mocli%ing the code to extract results from the model.
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APPenclix E lnsta”ing Pgthoﬂ B,

It 1s easy to find instructions bg searchmg on the web. Some are more coml:)hcatecl than necessary but it

|

you get stuck Just look around for instructions. Usua”g tgpmg Pgt]qon gets the default version anc Pﬂ‘morﬁ

(or pi p! P§) runs Just the Pgthon 3 version In case Python 2 is also installed. Pgthon 215 No longer suppor’ted.

Note that the long cash s tgl:)ed as two short clasl”xes.

Windows
e Goto https: /] www.Pgthon.org/ downloads/windows. Find the 32 bit or 64 bit executable installer

for Pgthon % and download it. Thereis a bug In F’gthon 3 8 for connecting to browsers so choose

.
e Run the insta”er. Make sure to check to add Pgthon to the Path. You may get a message to clisable

the Path leng’cl’) limit. Select this it it appears.
o THPC Pﬂ’thon —version to \/eri{g install.

e | aunch from a terminal by tgl:)ing Pgthon.

PIP is included with Python Dt Check bg tgpmg P P —version.
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Pgthon comes alreacig installed on Linux. Althoug]’\ Pgthon 2 1s no longer suPPorted check }39 typing

o Pgt 1OonN —Version

o Pgt non) ——-—verslon

If the default version is Pgthon 2 then you may need to use Pgthorﬁ and pIp> instead O]CJUSJE Pgthon and pIp. £




Mac

’Dgthon s installed on a Mac but this is for the system to use. Leave this alone to avoid breaking things.

Homebrew will be used. Itis a Package manager for Macs. First, Xcode will need to be installed. 1t can be

found in the app store. [t 1S 3 Iarge download. Once Xcode is installed, then open up a terminal

e /usr/bin/ rubg —e "$(cur] -fsSL I’lttPS: //raw. githubusercontent.com /Homebrew/install /master/install)”

Then install Pgt]non

e brew install Pgthorﬁ

Check to \/eri{g installation

o Pgthon —version




Stact 199 insta”ing Pgthon 3% and PIP 3 (see Appendix .

APPenclix Il | nsta”ing Jupgter Notebooks

For Windows and Mac in a terminal run

1 S
NonNA ~m DIP insta

o Pgt
© Pg‘monﬁ -m :>i|:> insta

~—~ul:>gracle PIP
jupgter

For Lintx (Debian derivatives) instead use

e sudo aPt insta”jupgten-notebook

e Ty S S




