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high-throughput toxicokinetics (httk) training

Pre-Workshop Information

This document provides guidance and resources to prepare for the NAMs Tools Training Workshop
session on httk. We recommend that you review this document and take appropriate action prior to the
start of the workshop.

Httk is a package in R. To access it, users must install two things on their computers: R and R

Studio. Prior to the workshop, please ensure that both R and RStudio are on your machine, or that you
have an account in RStudio Cloud. Note: RStudio Cloud accounts require internet access and due to
potential accessibility issues via internet, we strongly recommend downloading both R and RStudio on
your laptop prior to the workshop.

R & RStudio

Download
RStudio is an Integrated Development Environment (IDE) designed for the programming language R.

This training uses RStudio for all examples. Instructions for downloading and installing R and RStudio are
below, but additional instructions for downloading and installing R and RStudio for MAC, Windows, and
UNIX are available here: https://rstudio-education.github.io/hopr/starting.html

e |f you do not want to or are unable to install R and RStudio, you can use RStudio Cloud:
o https://web.pdx.edu/~gerbing/R/RStudioCloud.pdf
o Note that you will need to create a free account before using. This application is usable
on a mobile device.

Installation

R is a programming language and software environment and RStudio is the user-friendly graphical
interface we will use to utilize packages in R. RStudio is an application (like Microsoft Word, for example)
except used for writing code in R. We will be using the RStudio interface because it looks the same
across Windows, Mac, and Linux operating systems. Note: You must download both R and RStudio;
RStudio requires R to run. RStudio alone does not come with a version of R on its own.

1. InstallR
a. Download the R installer from https://cran.r-project.org/
i. Click on the link for your operating system. Make sure the installer is for R
version 4.3.3. If you already have an earlier version of R installed, that is fine as
long as the version > 2.1
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The Comprehensive R Archive Network

buied packages, Windows and Mac users most likely want one of these versions of R:

« Download R for Linux (Debian, FedoraRedhat. Ubuntu)

CRAN « Dounload R for macOS
Mirrors « Dounload R for Windows
What's new?
Search S . ® Linux package management system in addition to the link above.
CRAN Team [Source Code for all Platforms
About R Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources have to be compiled before you can use
R Homepage ithem. If you do not know what this means, you probably do ot want to do it!
The R Journal
Sopmare o The latest release (2023-10-31, Eye Holes) R-4.3.2 targz, read what's new in the latest version
% « Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).
inaries

os « Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing corresponding feature requests or
Task Views bug reports
Other
« Source code of older versions of R is available here

Documentation

anuals « Contributed extension packages
FAQs
Conuibured lQuestions About R

« Ifyou have questions about R like how to download and install the software, or what the license terms are, please read our answers to frequently asked questions before you
send an email.

What are R and CRAN?

Ris ‘GNUS", a freely available language and environment for statistical computing and graphics which provides  wide variety of statistical and graphical techniques: linear and nonlinear modelling, statistical tests, time series
analysis, classification, clustering, ete. Please consult the R project homepage for further information.

CRAN is a network of fip and web servers around the world that store identical, up-to-date, versions of code and documentation for R. Please use the CRAN misror nearest to you to minimize network load.

Submitting to CRAN
CRAN submission will be offline from Dec 22, 2023 to Jan 8, 2024 (CRAN team vacation and maintenance work).

To “submit” a package to CRAN, check that your submission meets the CRAN Repository Policy and then use the web form.

If this fails, send an email to CRA]

ubmissions @R-project or following the policy. Please do not attach submissions to emails, because this will clutter up the mailboxes of half a dozen people.

Note that we generally do not accept submissions of precompiled binaries due to security reasons. All binary distribution listed above are compiled by selected maintainers, who are in charge for all binaries of their platform,
respectively.

Figure 1a.

ii. Click install R for the first time

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want § install R for the first time

contrib Binaries of contributed CRAN packages (for R ¥=3

old cont Binaries of contributed CRAN packages for outdated versions of R (for R <3 4x)

Rtools Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestions related to Windows binaries

You may also want to read the R FAQ and R for Windows FAQ

About R

R Homepage Note: CRAN does some checks on these binaries for viruses, but cannot give Use the normal with d
The R Journal

Software
R Sources
R Binagies

Documentation
Manuals
EAQs
Contributed

. Use the download link at the top and save the file.
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R-4.3.1 for Windows

R — | iond R4 for Windows (79 megabytes, 64 bit)
README on the Windows binary distribution

New features in this version

CRAN
e e This build requires UCRT, which is part of Windows since Windows 10 and Windows Server 2016. On older systems, UCRT has to be installed manually from here
Search

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .exe to the fingerprint on the master server.

CRAN Team
thoue R Frequently asked questions
[R Homepage « Does R run under my version of Windows?
The R Journal « How do I update packages in my previous version of R?
;”/S?W“ Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
ources
R Binarics Other builds
Packages
| Task Views © Patches to this release are incorporated in the r-patched snapshot build.
Other « Abuild of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.
« Previous releases
| Documentation
[Manuals Note to webmasters: A stable link which will redirect to the current Windows binary release is
FAQs <CRAN MIRROR>/binwindows/base/release html
Contributed

Last change: 2023-06-16

b. Run the installer (double click). Default settings are fine. If you do not have
administrative rights on your computer, then ask IT for help (they must give you full
permissions to the R directories, else, you will not be able to install packages).

2. Install RStudio
a. Once the R installer has finished, download Rstudio:
https://rstudio.com/products/rstudio/download/#download.

RStudio Desktop - Posit

The page should recommend the right file for your OS. If not, scroll down to “All
installers and Tarballs” and choose the option that for your system.
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% pOSIt' PRODUCTS v  SOLUTIONS ~  LEARN & SUPPORT~  EXPLORE MORE~  PRICING

DOWNLOAD
Used by millions of people weekly, the RStudio integrated

opment environment (IDE) is a set of tools built to help you

be more productive with R and Python.

Don't
RStudio on Posit Cloud for free. If you're a pr
vnl

ant to download or install anything?

scientist looking to RStudio and also need common

enterprise features t hesitate to book a call with us

1:Install R 2: Install RStudio

RStudio requires R 3.3.0+. Choose a version of R that

matches your computer’s operating system

Size: 214.34 MB | SHA-256: FE62B784 | Version: 2023.09.1+494 |
Released: 2023-10-17

3. Check that R and RStudio are working
a. Open RStudio (you can open it like any other program by clicking the icon on your
desktop). It should look like the following image.

@ Rstudio - o X

File Edit Code View Plots Session Build Debug Profile Tools Help

Q- 0pl- H Go to file/function ~ Addins ~ R Project: (None) =
Console  Terminal - Background Jobs ) Environment History Comnections Tutori: m
R R430 - ~/ 2 - deme - ¥ -

. R - | % Global Environment ~
R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow"

Copyright (C) 2023 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)
Environment is empty

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

. . . . . Files Plots Packa Help Vi P
R is a collaborative project with many contributors. tes © =m0 | LR | M =0
Type 'contributors()" for more information and = Export ~
'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 'g()' to quit R.

[workspace Toaded from ~/.RDatal

>

When you open RStudio, you will see a window with three panes. The largest pane is the console
window, which is where you can run code and see results. The pane on the top right shows your
environment (any variables or functions you use will appear there). The pane on the bottom has the
following tabs: Files, Plots, Packages, Help, Viewer, and Presentation.
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b. Go to File -> New File -> R Script. This will open a fourth pane (the Source pane). Here
you can create and edit R scripts. You can write code in this pane and click the “Run”
button, which will show what you ran down in the console.

c. Notice that the bottom right panel now has the “Files” tabs open. Here, you can access
any necessary files, such as excel sheets you want to read into R.

) Rstudio - ] X
File Edit Code View Plots Session Build Debug Profile Tools Help
AR =A™ W= Go to fileffunction ~ Addins ~ R project: (None) ~
©) Untitied1 [  Environment History Connections Tutori — ]
[ [)Source onSave | @ / ~ +Run | = Source ~ FH P yoame -~ | & -
1 ® = | ik Global Environment =
Environment is empty
Files Plots Packages Help Viewer P
00 -0 4 @-
&) Home © hitk © NAMsTraining_video.beginner
Name Size
t[
21 Rhistory 1788
@ beginnerWorksheet Ranswers. R 49KB
tousci-17-0480-File002.xlsx 2138KB
11| (TopLeve] ¢ R Seript
Console  Terminal Background Jobs =
R R430. ~/
Type 'contributors()’ for more information and .
‘citation()' on how to cite R or R packages in publications.
Type 'dema()’ for some demos, 'help()' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type 'q()’ to quit R.
[workspace loaded from ~/.rRDatal
=

d. Make sure you are in the correct working directory. If you want to load an excel file (or
another file of some kind), you must be located in the same directory as that file (unless

you call to it with a path, which is also fine).

i. Go to Session -> Set Working Directory -> Choose Directory to choose your
working directory from a file explorer. You can also do Session -> Set Working
Directory -> To Files Pane Location if the Files pane you see on your bottom
right is the one you want to be in.
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How to Install R and RStudio (R Studio bundle) for EPA Employees

@ Rstudio

File Edit Code View Plots |Session Build Debug Profile Tools Help
e -lemla-l HE

New Session
O Untitiedt
Interrupt R
I [)Source o Frun | v
1 Terminate R..

Restart R Ctrl+

Shift+F10
Set Working Directory

To Source File Location
Load Workspace... To Files Pane Lacation

Save Workspace As..

Choose Directory... Ctrl+Shift=H

Clear Workspace..

Quit Session... Ctrl+Q@

11| (Top Level) ¢
Console  Terminal

R R430. ~/
Type 'contributors()’ tor more intormation and
‘citation()’ on how to cite R or R packages in publications.

Background Jobs

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

[workspace loaded from ~/.RDatal

>

I project: (None) ~
[  Emvironment History Connections Tutori: — []

Source + 2 H 2y - | &

R - | ik Global Environment v

Environment is empty

Files Plots Packages Help Viewer F — [
Q30 -9 = &-
£ Home > httk > NAMsTraining_video.beginner

Name size
T

] Rhistory 1788
@7 beginnerWorksheet RanswersR 49KB

toxsci-17-0480-FileD02.xlsx 2138K8

RSaript ¢

=0

US EPA employees can use the pre-approved RStudio package included in the Software Center:

C Updates

P> installatic
5 Device ct

2 Options

EISD — R Suite 4.2.

B Operating Systems

jon status

ompliance.

- I <

2 is the most recent version available.

N
rusesecre Office Office

EPA-PubeSecure EPA-Office 365  EPA-Office 365 EISD- EndNote 82 EISD - RSuite 410  USB
PN Client Skype Remoual (641

x9 R

If you have administrative privileges, you can install R and RStudio yourself. If you need assistance,

contact EISD.

Publications
Httk:
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Resources to learn more:
httk package access via CRAN:

https://cran.r-project.org/web/packages/httk/index.html

httk Reference manual:

https://cran.r-project.org/web/packages/httk/httk.pdf

R for httk:

https://uncsrp.github.io/Data-Analysis-Training-Modules/toxicokinetic-modeling.html

General introduction to R:

https://uncsrp.github.io/Data-Analysis-Training-Modules/introduction-to-coding-in-r.html#introduction-
to-coding-in-r

Self-guided R training interactive modules:

swirl: https://swirlstats.com/

Access chemical information:

CompTox Dashboard URL: https://comptox.epa.gov/dashboard/
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