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Using RStudio on HPC

= Apps~ Files~ Jobs~ Clusters~ Interactive Apps~ @ My Interactive Sessions

A R[ZONA. HPC Systemns

Desktops

Please NOTE: "windfall" jobs will be re tice if pre-empted by a "standard" job

CInteractive Desktop

4. ABAQUS GUI

Qn De ma n‘ ANSYS Workbench GUI

4 MATLAB GUI f your HPC resources.

OnDemand provides an integrated,
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Using RStudio on HPC

File Edit Code View Plots Session Build Debug Profile

Ql~ - . ~ Addins ~

Console Terminal Jobs

R version 4.0.0 (2020-04-24) -- "Arbor Day"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'qQ)' to quit R.

[Workspace loaded from ~/.RData]
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Tools

Help

)

chrisreidy [ =

R] Project: (None)

Environment History Connections |
2 H # Import Dataset v = & List ~
"} Global Environment ~
Data
© mydata 15 obs. of 2 variables
Values
a chr [1:5] "aa" "bb" “"cc" "dd" "ee"
num [1:8] 32311 32624 32908 33219 33499 ...
num [1:4]1 12 4 8
num [1:7] 313 284 311 280 322 324 302
num [1:10] 27 26 30 34 32 25 31 25 27 32
commute num [1:10] 27 26 30 34 32 25 31 25 27 32

Files Plots Packages Help Viewer
© | New Folder | & |Upload ' © Delete «|Rename = {3 More ~

/J} Home
A Name Modified

@7 RData Jul 20, 2019, 8:03 AM

=] .Rhistory Aug 6, 2021, 8:53 AM

__pycache__
Mar 21, 2011, 12:05 AM

Feb 19, 2022, 4:50 PM
Sep 21, 2021, 9:52 AM
Oct 23, 2019, 4:07 PM

¥ activate.ini
| alpine_latest.sif
autamus-notes

conda-bash.sh




Using RStudio on HPC

Violin Plot Box Plot

Mileage Data

|
6

|
4 cylinders 6 cylinders 8 cylinders Number of Cylinders
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Using RStudio on HPC

Neural Network

We can visualize a Neural

a’ » "':'.'
) \
» LR

Network by using the . o f,.Q‘e'e}‘\V %
R :

-
LI
-

B B/ KA : &
AL 2\
- -~ '( )

plot(nn) command. The
black lines represent the
weighted vectors between
the neurons. The blue line
represents the bias added.
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Using Jupyter
Notebooks on HPC
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nteractive Apps

Desktops

CJinteractive Desktop

GUIs

£. ABAQUS GUI
ANSYS Workbench GUI
4 MATLAB GUI

#% Mathematica GUI

Servers

Jupyter Notebook

@ RStudio Server

Jupyter Notebook

This app will launch a Jupyter server using Python on a UAz
cluster.

Cluster

Ocelote Cluster

Run Time

1

Enter maximum number of wall clock hours the job is allowed
to run.

Core count on a single node

1

Enter the number of cores on a single node that the job is
allowed to use.

Memory per core

6

Enter the number of Gigabytes of RAM needed per core.

Special Options

Enter node specific requirements, if any.

Pl Group

chrisreidy




: Ju pyter ML-HPC Last Checkpoint: 2 hours ago (autosaved)

U Si n g "l u pyte r File  Edit View Inset Cell Kemel  Widgets  Help Trusted
Notebooks on + %< & B 4 v PR B C B Code
H PC import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from sklearn.linear_model import LinearRegression
from sklearn.model_selection import train_test_split

: # Load dat and view the first 5 rows
data = pd.read_excel("king_county_house_data.x1s")

data.head(5)

A

id date price bedrooms bathrooms sqft_living sqft_lot floors waterfront view ..

Logout

|Python3 O

7129300520 20141013T000000 221900 1.00 1180 5650 1.0 0

6414100192 20141209T000000 538000 2.25 2570 7242 20
5631500400 20150225T000000 180000 1.00 770 10000 1.0
2487200875 20141209T000000 604000 3.00 1960 5000 1.0
1954400510 20150218T000000 510000 2.00 1680 8080 1.0

S5 rows x 21 columns
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Using Jupyter Notebooks on HPC

Actual

Predicted
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Visualization

with Python

A
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Matplotlib

Used for basic graph plotting like line,
bar or pie charts

Mainly works with datasets and arrays

Acts productively with data arrays and
frames

Pairs well with Pandas and Numpy

Seaborn

Mainly used for statistics and performs
complex viz with fewer commands

Works with entire datasets

More organized and functional

More inbuilt themes




PythOn USing import matplotlib.pyplot as plt
] import seaborn as sns
matplotlib and

yield_apples = [0.895, 0.91, 0.919, 0.926, 0.929, 0.931]

Seéd bOrn plt. plot(yield_apples)
Out[2]: [<matplotlib.lines.Line2D at @x7f0f271e6520>]

0.930 H
0.925 -
0.920 -
0.915 -
0.910 -
0.905 -
0.900 -

0.895 -

pobh g
OF ARIZONA Plotting apple yield




Python: Line Charts

years = [2010, 2011, 2012, 2013, 2014, 2015] plt. plot (years, yield_apples)
yield_apples = [0.895, ©0.91, 0.919, 0.926, 0.929, 0.931] § plt.xlabel('Year"')

plt. plot (years, yield_apples) plt.ylabel('Yield (tons per hectare)');

[<matplotlib. lines.Line2D at 0x7f0f2506e340>]
0.930 -

0.930 - 0.925 -

0.925 1 0.920 -

0.920 - 0.915 -

e 0.910

0.910 A
0.905 -

Yield (tons per hectare)

0.905
0.900 -

0.900 H
0.895 -

(B354 2 : : , : : 2010 2011 2012 2013 2014
2010 2011 2012 2013 2014 2015 Year

Add x axis values Add labels to the axes
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Python: Line Charts

years = range (2000, 2012)
apples = [0.895, 0.91, 0.919, 0.926, ©0.929, 0.931, 0.934, 0.936, 0.937, 0.9375, 0.9372, 0.939]
oranges = [0.962, 0.941, 0.930, 0.923, 0.918, 0.908, 0.907, 0.904, 0.901, 0.898, 0.9, 0.896]

plt.plot(years, apples)

plt.plot(years, oranges)
plt.xlabel('Year")

plt.ylabel('Yield (tons per hectare)');

0.96 1

0.95 1

Yield (tons per hectare)

2000 2002 2004 2006 2008 2010
Year

THE UNIVERSITY Plotting multiple datasets on the same graph
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Python: Line Charts

lt.plot(years, apples, marker='o")
Lt.plot(years, apples) P Tt
glt.glot(zears, o?gnges) plt.plot(years, oranges, marker='x")
plt.xlabel('Year"') plt.xlabel('Ygar') :
plt.ylabel('Yield (tons per hectare)') plt.ylabel('Yield (tons per hectare)')

plt.title("Crop Yields in Kanto") plt.title("Crop Yields %n Kanto?)
plt.legend (['Apples', 'Oranges']); plt.legend (['Apples', 'Oranges']);

Crop Yields in Kanto Crop Yields in Kanto

Yield (tons per hectare)
Yield (tons per hectare)

o

2000 2002 2004 2006 2008 2010 2000 2002 2004 2006 2008 2010
ear Year

THE UNIVERSITY Adding labels and markers
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Python: Line Charts

sns.set_style("whitegrid")

.set_style("darkgrid")

.plot(years, apples, marker='o")
plt.plot(years, oranges, marker='x")
plt.xlabel('Year"')

plt.ylabel('Yield (tons per hectare)')
plt.title("Crop Yields in Kanto")
plt.legend (['Apples', 'Oranges']);

plt.plot(years, apples, marker='o")
plt.plot(years, oranges, marker='x")
plt.xlabel('Year")

plt.ylabel('Yield (tons per hectare)')
plt.title("Crop Yields in Kanto")
plt.legend (['Apples', 'Oranges']l);

Crop Yields in Kanto Crop Yields in Kanto

096 —\ —e— Apples

) Oranges
0.95
0.94
0.93

092

Yield (tons per hectare)
Yield (tons per hectare)

091

0.90

2000 2002 2004 2006 2008 2010
Year

2006
Year

2000 2002 2004 2008 2010
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Doing the same with Seaborn
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years = range (2000, 2006)
apples = [0.35, 0.6, 0.9, 0.8, 0.65, 0.8]
oranges = [0.4, 0.8, 0.9, 0.7, 0.6, 0.8]

Python: Bar Charts

plt.bar (years, oranges)
plt.xlabel('Year")
plt.ylabel('Yield (tons per hectare)')

plt.title("Crop Yields in Kanto") plt.bar(years, apples)

plt.bar(years, oranges, bottom=apples)

Text(0:3, 1.0, "CropiYields in Kanto®") <BarContainer object of 6 artists>

Crop Yields in Kanto
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Python: Histograms

flowers_df = sns.load_dataset("iris") | (array([ 4., 7., 22., 24., 37., 31., 10., 11., 2., 2.1),

array(l2. ; 2.24, 2.48, 2.72, 2.96, 3.2 5 :3.44; 3.68, 3.92,:4.16; 4.4']};
<BarContainer object of 10 artists>)

plt.title("Distribution of Sepal Width")
plt.hist(flowers_df.sepal_width)

flowers_df.sepal_width
Distribution of Sepal Width

3
3
3
3
3
145 3.0
146 2eD
147 3.0
148 3.4
149 3.0
Name: sepal_width, Length: 150, dtype .
0 [] =
20 25 3.0 35 40 4
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Python: Histograms

import numpy as np

plt.hist(flowers_df.sepal_width, bins=np.arange (2, 5, 0.25))

(arraY([ 4-, 7-, 220' 24.' 500' 18-' 13-' 8-' 3-' 1-, 0-])'
arcavii2. ., 225, 2.5 , 2275, 3. ,.:3.25, 5, 30015,.4. , 4225 4.5,

4.75]),
<BarContainer object of 11 artists>)

III__
0 35 40 45
Using numpy to set the bin sizes

3
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Python: Histograms

setosa_df = flowers_df[flowers_df.species == 'setosa'l]
versicolor_df = flowers_df[flowers_df.species == 'versicolor']
virginica_df = flowers_df[flowers_df.species == 'virginica']

plt.hist (setosa_df.sepal_width, alpha=0.4, bins=np.arange(2, 5, 0.25));
plt.hist (versicolor_df.sepal_width, alpha=0.4, bins=np.arange(2, 5, 0.25));

A THE UNIVERSITY Multiple histograms using opacity
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Histograms

U 1 4.0

ATHE UNIVERSITY Stacked histograms
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Python: Scatter Plots

flowers_df = sns.load_dataset("iris")

flowers_df. species.unique()

array(['setosa', 'versicolor', 'virginica'l], dtype=object)

sns.scatterplot(x=flowers_df.sepal_length, y=flowers_df.sepal_width)
<AxesSubplot:xlabel="sepal_length', ylabel='sepal_width'>
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Python: Scatter Plots

sns.scatterplot(x=flowers_df.sepal_length,
y=flowers_df.sepal_width,
hue=flowers_df.species, s=70);

w
wn

™ [
B® o9o® @
® o ¢
® 20 o000 2000 o0 &B
pan 200008 ¢ k)
o090 20000 = ®» ®
® ® & o0 )
& species
& @
® setosa
® versicolor

® virginica

W
o

sepal width

N
()

ing
o

6.0 6.5 10 15 8.0
sepal_length

Add color to distinguish species
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Python: Scatter Plots

plt.figure(figsize=(12, 6))

plt.title('Sepal Dimensions')

sns.scatterplot(x=flowers_df.sepal_length,
y=flowers_df.sepal_width,
hue=flowers_df.species, s=70);

Sepal Dimensions

species
® setosa
® versicolor
® virginica

sepal_width

6.0
sepal_length
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Python: Heat Maps

flights_df = sns.load_dataset("flights").pivot("month", "year", "passengers")

plt.title("No. of Passengers (1000s)")
sns.heatmap(flights_df)

<AxesSubplot:title={"'center':'No. of Passengers (1000s)'}, xlabel='year', ylabel='month'>

No. of Passengers (1000s)

Brighter colors mean more airline traffic
500 Two conclusions:
1. There is more traffic in July and August
2. Traffic is generally growing each year
- 300
- 200
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Python: Heat Maps

plt.title("No. of Passengers (1000s)")

sns.heatmap(flights_df, fmt="d", annot=True, cmap='Blues')

<AxesSubplot:title={'center':'No. of Passengers (1000s)'}, xlabel='year'

No. of Passengers (1000s)
Jan -112 115 145 171 196 204 242 284 315 340 - ' 417
Feb -118 126 150 180 196 188 233 277 301 318 342 391

S Jun -135 149 178 218 243 264 315 374 422 435 472 535
[ e
£
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Bird Strikes: 2000 to 2011 Top 40 Airports
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Bird Strikes: 2000 to 2011 Top 40 Airports

5K 2
0 O
_&3’ (@)
@ 4K
g O
a
: S 3K Airport: Name: TETERBORO AIRPORT
' § Cost: Aircraft time out of service (hours): 3,778
E Cost: Total $: 1,336,601
; vk Num Records g XK Num human fatalities:
Origin State: California 80 o o e KR e
Cost: Aircraft time out of service (hours): 41,017 2 000 = ‘J e P 7 I Jured:
Num human fatalities: 0 : i- 1K Num Records:
- Num people injured: 9 4,000 § AT
Underlylng eTras Num Records: 7,803 6,000 % O
Num people injunjured
i I 7,824 oK ®)
i +
DEtal s 0 500 1000 1500 2000
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H Ove r Ove r © 2019 Mapbox © OpenStreetMap s
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Trends

Flight Date
15
g
€ 5
=
_ 0
Details and 3
e S 8K
Statistics 3
Hover over a data E 40K
point to see more g s
information .
10K
cé SK - Num Records = 451.056*Year of Flight Date +-856309
= R-Squared: 0.922132
P-value: < 0.0001
THE UNIVERSITY UK
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View Data: States

4r . ® o
+ + Longitude (generz :
W 5,322 rows Show aliases Show all fields Copy Export All

Aircraft: Airline/Operator Aircraft: Flight Number = Aircraft: Make/Model Aircraft: Type @ Airport: Nai

US CUSTOMS AND BORDER PROTECTION  Null C-550 Airplane UNKNOW

BUSINESS Null DA-2000 Airplane MIAMI IN
UNKNOWN Null UNKNOWN Null MIAMI IN
BUSINESS Null HAWKER 800 Airplane  SOUTHWI
COMAIR AIRLINES Null EMB-120 Airplane  PENSACC
ShOW Every o AIRTOURS INTL Null A-330 Airplane ORLANDt
Record for ' DELTA AIR LINES Null B-767-300 Airplane  ORLAND!

) UNKNOWN Null UNKNOWN Null SARASOT
Florida | AMERICAN EAGLE AIRLINES Null ATR-42 Airplane  MIAMI IN
Click on data point UNKNOWN Null UNKNOWN Null SARASOT

. BUSINESS Null C-172 Airplane DAYTON.
and choose View

GOVERNMENT Null DA-20 FALCON Airplane OPA-LOC
Data option  BUSINESS Null MOONEY M20 Airplane DAYTON.
UNKNOWN Null UNKNOWN Null SARASOT
NORTHWEST AIRLINES Null DC-9-50 Airplane EGLIN AF

LINKNOWN Null LINKNOWN Null SARASOT

Summary Full Data 5,322 rows

.
\
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World Trade with South America Insert
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World Trade with Insert of South America to the Rest of the World

* lmpw Isiands
- Pilmtcronsin, Fedeesied diates s
- Kiribat

- Naury
;@:&"" NI s iands- Tuvaiu

)

- New Caedonia

&
..@.-
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