Using Cloud Computing for Workshops

Problem: Setting up the computing environment on each
participant’s computer takes time away from workshop
content; versioning can cause problems

Solution: Provide each participant with a cloud server with a
preconfigured environment to access and use during the

workshop
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Bioconductor supports preconfigured AMIs

Pros:

* Pre-loaded with latest R
version, top 80 BioC

Hom » taio » Cloud AM software pkgs plus many

Bioconductor in the cloud annotation packages

e Supported & updated

J Bioconductor (R

Obtain an Amazon Web Services account and start the AMI, Addrional instructions below

Contents
Cons:

* Limited customizability of
fi fﬂ AMI properties

‘ -ﬁ;fl amazon * Pricing structure can be

U7 webservices confusing (e.g. bidding on
Spot Instances)



Digital Ocean

{.) Droplets Images Networking APl  Support

Pros:
Create Droplets .

* Fully customizable
Choose an image droplet properties

* Simple pricing structure

Distributions

Cons:

"' * All setup of R/Rstudio
Server, packages, etc
done manually

DigitalOcean



Steps to Create Rstudio Server Instances

1. Launch empty droplet (instance)
— Choose OS version, RAM, # cores, disk size, location, etc

2. Configure environment
— Install R, Rstudio Server, packages, etc

3. Take a snapshot image

4. Launch many droplets based on snapshot



1. Launch empty droplet

‘._. > Droplets Images Networking APl  Support

Create Droplets

Choose an image

Distributions

o3

Ubuntu

15,041 x64



Choose a size

$320/mo
S0476 )

$480/mo
$0714

$20/mo

$640/mo
$0.952 hour

. Launch empty droplet

.....



Choose a size

$320/mo
S0476 )

$480/mo
$0714

$20/mo

$640/mo
$0.952 hour

. Launch empty droplet

.....



1. Launch empty droplet

Choose a size

Standard

$ 5 'mo S 1091'10 S 20 mo $ 4041'0 S 80.n‘n S 160 mo

$0.007 hour $0.015ho $0.030mou $0.060mour $O.119 mour $0.238m

S320 mo S‘480 'mo 5640‘1-10

$0.476mouwr {0y T $0.952 mour

Choose a datacenter region
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Choose a size

Standard High memory

$ 5:’mo
SO 007 mour

S12MB
20GB

AN D
1000 GB

$320/mo

SO 476 mour

1. Launch empty droplet

s10"m<)

$0.015mowr

1GB
30GB
278

$480/mo

SO moer

48 GB
480 GB
8TB

$ 20.’m0
$0.030Mour
2GB 4GB
40 GB 60 GB
378 4TB

$ 6401'!“0

50.952‘“0«1

64 GB
640 GB

97B

Finalize and create

How many Droplets?
Deploy muitiplo Droplets with the

same corfigurabon

1 Droplet +

$40/mo

$0.060mour

.......

Choose a hostname

$ 160:’m0

$0.238 howr

% GB
160 GB
6TB!

Give your Droglets an idenifying name you will remombaer them by, Your Droplot

rame can enly cortan alphanumeric charactors, dathes, and ponods

ubunts 2gb aye3.01



2. Configure Environment

9
‘_'.> Droplets Images Networking APl Support m @

Droplets

Droplets

Name IP Address Created »

{
“J

V) ubuntu-2gb-nyc3-01 104.236.32 89
o 20G8/40 GB Dk /NYC3 )

Let's get to work! More v

Options here to delete,
resize, etc



2. Configure Environment

9
,.’.) Droplets Images Networking AP Support @

Droplets

Name IP Address Created »

ptpprlpa. i el 104.236.32.89 Let's get to work! More v

SSH into this IP address
using username and

, Options here to delete,
password emailed to you P

resize, etc



2. Configure Environment

GitHub Gist All gists  GitHub

kdkorthauer / RstudioServerSetup.sh # Edit [ Delete

<> Code

Revisions 1 Embed + <script srce"https://gist G

Bash script to set up R, install a few R packages, and get Rstudio Server running on ubuntu.

E) rstudicServersetup.sh

sudo

BPE -
RPR -

sudo
sudo
sudo
sudo
sudo

sudo
sudo
sudo
sudo

sudo
sudo
sudo
sudo
sudo

sh «¢ "echo “"ded http://cran.rstudio.com/bin/linux/ubunty trusty/" > fetc/apt/sources.list’
skKeyserver keyserver.ubuntu.com --recv-key E8B4DARS

2 ~-export EGBLDASS | sudo apt-key add -

apt-get update

apt-get -y install r-base libapparmorl libcurld-gnutls-dev liboml2-dev 1ibssl-dev gdebi-core
apt-get install libcairol-dev

apt-pet install libxt-dev

apt-pet install git-core

/oin/ad Lf=/dev/zero of=/var/swip.1 Bi=iM count=1024
/sbin/akswap /var/swap.1

/sbin/swapon [var/swap.1

sh «C "echo "/var/swap.l swap Swap defaults @ @ " » Jetc/fstad’

suU -~ ~C "R -e \"install.packages( devtools', repos«'http://cran.rstudio.com/")\*"
su - ¢ "R -e \"install.packages( Rcpp’, reposs"http://cran.rstudio.com/")\*"

SU - ¢ "R -e \"install.packages( RcppEigen’, reposs'http://cran.rstudio.com/")\*"
SU - ¢ "R -e \"install.packages( ggplotd’, reposs=‘http://crao.rstudio.com/")\*"
sU - =€ "R -e \"install.packages( Caliro', repos="http://cran.rstudio,com/")\**

GitHub Gist: /kdkorthauer/RsudioServerSetup.sh



2. Configure Environment

Create a non-root account for yourself with sudo privileges, e.g.
‘adduser keegan sudo’
Set up an account for each user with a password and homedir using
the ‘adduser’ command

® O N O O b NN -

w e o e b eh | e
o O A LN - O

FoG_RstudioServerList 1
Fie Edit View Inset Format Data Tools Addons Help Last edit was on Seplember 19
& e~ § % 0 00123- A 0 - B Z §A. &-0-
IP address
A B C 4] c F
IP address lUsomame Password Participant Name Participant Email
104.236.148.226:8787 festivall HSMOXTB
45.565.20.73.8787 festival2 msG7PLn2
45.55.20.98:8787 festival3 YT7QgHS55
45.55.21.20.8787 festivald CfoNPSs
45.55.23.70.8787 festival5s Csc8mZaf
45,6524 978787 festivalé UdpgogMU
45.55.24 163:8787 festival? UsSOMXHB
45.55.24.196:8787 festivalg 4XPuqgFD8
45.55.25.50:8787 festival9 rGq2yzjH
455525878787 festival10 nJgktFgT
45.55,12.150:8787 festival11 sANNFVNS
45,65.30.170:8787 festival12 ZmAwlb3T
45.66.30.192:8787 festival13 dbn2PfLh
45.55.31.79:8787 festival14 B75eucWF
150.203.240.96:8787  festival15 TbLBZADB



3. Take a snapshot image

A
Q Droplets Images Networking APl Support @

Images

Snapshots

Take a Snapshot

Power-down Droplets before taking a snapshot to ensure data consistency. Snapshots cost is based on space used and charged at
a rate of $0.05/GB/mo

< rstudio-fog-09192016-2gb-sfo1-01 . .
O. 2 GB/ 40 GB/ SFO! rstudio-fog-09192016-2gb-slo1-01-1475860738C/




4. Launch many droplets based on snapshot

ol > Uroplets Images N

Create Droplets

Choose an image



4. Launch many droplets based on snapshot

Same process as before, but
select a Snapshot instead of
Choose an image a Distribution (empty)

A

Create Droplets



4. Launch many droplets based on snapshot

f.) Droplets Images Networking APl Support

Same process as before, but
select a Snapshot instead of

Choose an image a Distribution (empty)

Snapshots u

Create Droplets

) Ubuntu rstudio-FoG-09192016 (3 ) Ubuntu rstudi - Finalize and create
() Ubuntu rstudio1-1472566373570 ) Ubuntu rstudi How many Droplets? Choose a hostname
Daploy meliple Deoplets with the Give yOour Drophots an ideatitying same you will remember Tham by, Your Dreplet
. O NS CAN ONY COMam :-rl’.\'n.f?:l £ Charactors. cashes. ang r‘f'n'-‘a'.
- 5 Droplets + rstudio - fog OMNI20N6- 2g0 a0t NN
e ¥
tudo 19200
" ) 04




End Result

o0 e * O & | 12241236186:8787) v °

OStudio

Sign in to RStudio

Username:

Password

Stay signed in




End Result

O 192.241.236.186 s O b

File Edit Code View Plots Session Build Debug Tools Help keegan =
Q- ¢~ = '~ Addins + K Project: (None) ~
O SingleCellAnalyses . Rmd x - ] Environment  History -]
& Q@ KatHTML - O - B ~#Run + 5 | (¥ B _#import Datasets
25+ ***{r Check for data files, eval=TRUE, echo=TRUE} =~ = » | (@ Clobal Environment -
26 setwd("~/FestivalWorkshopSC/BrainAtlas™)
27 flle.exists("cell_metadata.csv")
file.exists("genes_counts.csv")

file.exists("genes_rpkm.csv")
file.exists("ercc_counts.csv™)

file.exists("README. txt") Files Plots Packages Help Viewer
C INew Folder O Upload ©  Delete [ Rename

If any of the preceding lines return "FALSE', double check / -~ home - FestivalWorkshopSC ~ BrainAtias
1 O Dismamtling the bulk: examining neuronal heterogeneity using single-cell te ~ Name Size Modified

t

. cell_classification.csv 197.8 K8

—_

Console /home/FestivalWorkshopSC/ el
K 1S @ COLLADOrative project witn many Contrioutors.

Type ‘contributors()’ for more information and

‘citation()' on how to cite R or R packages in publications.

Aug 26, 2016, 2:13

. cell_data.csv 2.1 MB

Aug 26, 2016, 2:13
PM

Type ‘demo()" for some demos, "help()' for on-line help, or
‘help.start()’ for an HTML browser interface to help. , )
Type "q0" to quit R. cluster_metadata.csvy 7.1 K8 Aug 26, 2016, 2:13

| cell_metadata.csy 1822k 49 26,2016,2:13

| erec_counts.csv 741.4x8 V9 26,2016, 2:13




End Result

& kdkorthauer.github.io 7 O 0

Dismantling the buk: examining neuronal heterogeneity using single-cell t..
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Inhibitory

https://kdkorthauer.github.io/FestivalWorkshopVignettes/



