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Abstract

The announcement of SAS Institute’s free “SAS University Edition” is an exciting development for SAS users and learners around
the world! The software bundle includes Base SAS, SAS/STAT, SAS/IML, Designer Studio (user interface), and SAS/ACCESS for
Windows, with all the popular features found in the licensed SAS versions. This is an incredible opportunity for users,
statisticians, data analysts, scientists, programmers, students, and academics everywhere to use (and learn) for career
opportunities and advancement. Capabilities include data manipulation, data management, comprehensive programming
language, powerful analytics, high quality graphics, world-renowned statistical analysis capabilities, and many other exciting
features.

This paper and presentation describes and illustrates the process of downloading, configuring and using the SAS University
Edition software. Additional topics include the process of downloading the required applications, “key” configuration strategies
to run the “SAS University Edition” on your computer, and the demonstration of a few powerful features found in this exciting
software bundle. We conclude with a summary of tips for success in downloading, configuring and using the SAS University
Edition.

Introduction

As the demand for qualified and experienced SAS software professionals continues to grow to newer and greater horizons, it is
becoming increasingly more important for students, academics, professionals, and those with a curiosity for knowledge to have
a way to continue their quest for learning. Many forward-thinking learners are using every possible avenue to leverage
available resources to acquire the necessary knowledge and skills to effectively use SAS software. As a result, these learners are
finding an assortment of ways to better differentiate themselves from their competition.

With SAS software being used in 93 of the top 100 companies on the 2014 Fortune Global 500 List and an estimated 10-year job
growth rate of 24.6%, the future for SAS specialists looks bright indeed. To better prepare, students, academics, and
professionals everywhere are being encouraged to download, install and learn the “free” SAS University Edition software
available from SAS Institute Inc. By doing so, learners are able to acquire essential skills including the construction of data sets
(or tables) from raw data and Excel files, write programs using the SAS DATA step, use the various procedures to conduct
analytics, statistical analysis and high quality report and graphics output, perform data manipulation and data management
operations, as well as a number of other powerful technical techniques.

So what is the SAS University Edition software? The products and features of each product are described below.

SAS® University Edition Software

The SAS® University Edition is “free” to anyone. It falls under the SAS Analytics U umbrella and includes e-Learning modules to
help SAS learners grow their analytics, technical and programming skills using powerful SAS software. Available for PC, Mac, or
Linux Workstations, the SAS University Edition includes Base SAS®, SAS/STAT®, SAS/IML®, SAS/ACCESS® for Windows, and SAS
Studio. It works through Virtualization Software in standalone mode and your Browser to access to SAS software.

Base SAS Features

The Base SAS software contains a built in DATA step programming language, the ability to access a wide-range of data sources,
comprehensive set of functions to handle data manipulation, an assortment of “canned” and ready-to-use procedures, a
comprehensive SQL language, reporting and customization feature for reports and results using Output Delivery System (ODS),
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data display informats and output formats, comprehensive data visualization features known as ODS Statistical Graphics, data
management capabilities, and much more.

SAS/STAT® Features

The SAS/STAT software supports the application of the latest statistical techniques. It supports the following statistical routines:
Analysis of Variance, Bayesian Analysis, Categorical Data Analysis, Cluster Analysis, Mixed Models, Multivariate Analysis,
Nonparametric Analysis, Regression Analysis, Survey Sampling and Analysis, Statistical Graphics, and much more.

SAS/IML® Features
The SAS/IML software is an interactive matrix programming language and supports the ability to conduct Exploratory Analysis,
the integration with the R programming language, dynamically linked graphics, and much more.

SAS/ACCESS® Features

The SAS/ACCESS software supports the ability to read, write, and update data sources; provides a flexible query language;
supports the access to a variety of data sources including text files, dat files, CSV files, Excel spreadsheets, Microsoft SQL Server,
and ODBC; and much more.

SAS Studio
The SAS Studio software serves as the user interface; supports Web applications; the access to data files, libraries and
programs; the ability to recover files; dynamically link graphics; and much more.

SAS University Edition Fact Sheet, SAS Products / Solutions, Documentation and System Requirements

The SAS University Edition software Fact Sheet can be access at sas.com/universityedition, see Figure 1, below.

What does SAS® University Edition do?
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Why is SAS® University Edition important?

Throughout the world both public and private sectors are experiencing a technical
analytic skills gap. SAS is helping academia build the statistical knowledge and skills
needed to fill this gap so that students can starttheir careers understanding how to solve
problems with analytics - and employers can hire them.

For whom is SAS® University Edition designed?

SAS University Edition is designed for anyone wanting easy access to statistical software
to perform quantitative analysis in an academic setting. This includes undergraduate
and graduate students, professors, adult learners, high school students, researchers
and postdocs.

SAS® University Edition

Free statistical software to improve research and launch careers

Figure 1. Snapshot from SAS University Edition Fact Sheet at sas.com/universityedition

Knowledge Base — SAS Products and Solutions

Users can easily explore the Knowledge Base of SAS Products and Solutions, System Requirements, Install Center, Third-Party
Software Reference, Documentation, Papers, Samples & SAS Notes, and Focus Areas by accessing
http://support.sas.com/software/, illustrated in Figure 3, below.
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KNOWLEDGE EASE / SAS PRODUCTS & SOLUTIONS

KNOWLEDGE BASE
SAS® Products and Solutions

o Products & Solutions

Lo SAS 0.4 SAS®9.4
lesas 0.3
lecAS D2 The second maintenance release for SAS 9.4, which includes the Analytical Products 13.2, is the most

recent release of SAS software. SAS 9.4 TS1M2 (9.4M2) is available to customers starting in August 2014
It delivers a more highly available and resilient platform for deploying SAS in traditional on-site environments
© System Requirements along with additional support for private and public cloud deployments

= Install Center

Lo Maintenance & Product Upgrades

w Read more about SAS 9.4 and the Analytical Products
o Third-Party Software Reference

o Documentation

o Papers SAS Product Listing: Index A-Z
© Samples & SAS Notes The product listing offers a one-stop shop for documentation, samples, training and news provided by
® Focus Areas product.

A B CDEFGHI JLMOQRSTWUWVW

A
SAS/ACCESS
SAS Activity-Based Management
SAS Add-In for Microsoft Office
SAS Anti-Money Laundering
SAS/AF
SAS Analytics Pro
SAS AppDev Studio
T Back to Top

Base SAS

Figure 3. Knowledge Base — SAS Products and Solutions

Knowledge Base — Documentation
Users have the ability to access a comprehensive set of SAS product documentation in either HTML or PDF format and can be
accessed at http://support.sas.com/documentation/index.html, as shown in Figure 4, below.

Support Training & Books Happenings Store Support Communities

KNOWLEDGE BASE / DOCUMENTATION
KNOWLEDGE BASE
SAS Product Documentation
& Products & Solutions
* Fystem Requiremants Starting Points
& Install Cantar
& Third-Party S3oftware Referance
& Documentation
A WNATS NEW INSAS

= Product indes A-Z Syntax Shortocuts
& SAS Analytical Products 132
- SAS Analytical Products 13.1

» Product Index A-Z » What's New in SAS

» Programmer's Bookshelf » Documentation by Title

* Syntact Lockup 9.4 | 9.3

SSAS L » SAS Procedurss by Mame and Prodect 5.4 | 3.3 | 5.2
* SAS Analytical Products 12.1
05‘.#.39?. = o= * SAS Langusges Elements by Name, Produect, and Category 2.4 | 3.3 | 3.2
*SA592
Earlier SAS Releases
* Papars Search |Erter search term
* Sampiles & 3AS Notes
= Focus Arsas Release |All SAS releases (9.2 and later) [=
Product | All Products [=

Display @ All topics © Examples cnly t Syntax only

Figure 4. Knowledge Base — SAS Product Documentation
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System Requirements
The minimum system requirements for running SAS University Edition under Windows, Mac OS X, and Linux appear below.

. * Microsoft Windows 7 ar later
System Requirements

* G4-bit hardware with a
Windows o5 X minimum of 1GB of RAM

Linux * One of the following
virtualization software
packages:

« VMware Player 6.0 or later
- Oracle VM VirtualBox

* One of the following web
browsers:

« Microsoft Internet Explorer
9,10 or 11

« Mozilla Firefox 21 or later

» Google Chrome 27 or later

Figure 5. System Requirements for the Windows environment

System Requirements * Mac OS X 10.8 or later

* G4-bit hardware with a
minimum of 1GB of RAM

Y
]
@]
=
-

* One of the following
virtualization software
packages:

« WiMware Fusion for OS X
6.0
« QOracle VM VirtualBox

* One of the following web
browsers:

- Apple Safari 6.0 or later
- Mozilla Firefox 21 or later
« Google Chrome 27 or later

Figure 6. System Requirements for the Mac OS X environment
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. * | inux operating environment
System Requirements P g

* ¥86-64 hardware with a
minimum of 1GB of RAM

Linux

* One of the following
virtualization software
packages:

« VMware Player for Linux 6.0
or later
« Oracle VM VirtualBox

* One of the following web
browsers:

- Mozilla Firefox 21 or later
- Google Chrome 27 or later

Figure 7. System Requirements for the Linux environment

Downloading the Oracle VM VirtualBox Software

The first file you’ll need to download contains all of the SAS software you will use. The second file you need is run by your
browser on your computer for what is called ‘virtualization’. This paper illustrates downloading and using the Oracle VM
VirtualBox, but you may choose to use instead virtualization via VMware Player. There is separate SAS software for each, they
must match.

Home Products & Solutions SAS University Edition

SAS® University Edition

Pay nothing. Gain everything.

Download free software @

Figure 5. Online invitation to download the free SAS University Edition software
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I
I

Ll Oracle VM VirtualBox Manager

e e = <P (8 Snapshots

Mew Settings Start Discard
wWelcome to VirtualBox?

The left part of this window is a list of all virtual machines on your computer. The list is empty now because you haven't
created any virtual machines yet. -

In order to creabe a new virtual machine, press the Mew button in the main tool bar located i‘—‘; b \
at the top of the window. = = -

You can press the F1 key to getinstant help, or visit www. virtualbox.org for the latest —~
information and news. -

E=) Oracle VM Virtualtox 1.2.18 Setup

Welcome to the Oracle VM
Y VirtualBox 4.3.18 Setup
Wizard

ard will install Oracle VM VirtuslBes 1.3, 18 on
i Nt to continue or Cancel to St the

racle &
Virtual B

o

Figure 6. Downloading the free Oracle VM VirtualBox

Downloading and Configuring SAS University Edition
By adhering to the following download and configuration steps, anyone can begin using SAS University Edition software.

1. Download the SAS University Edition software
2. Set the options and run for the first time.

Downloading SAS University Edition Software

In this paper, you'll learn how to download Oracle VM VirtualBox software and SAS University Edition to a Windows
environment. For more information about the Mac OS X and Linux environments, consult the specific instructions on the
sas.com/universityedition website.

Step 1: Verify that you have a compatible virtualization
software package.

Because SAS University Edition is a virtual application (or vApp), you need
virtualization software to run it. Compatible virtualization software packages are listed in
the table below. If you don't already have compatible virtualization software, you can
download a package using the links below

Windows ViMware Player 6.0 or later [ QOracle VM VirtualBox ]
Os X ViMware Fusion for OS X 6.0 Oracle VM VirtualBox

Linux ViMware Player for Linux 6.0 or later Qracle VM VirtualBox

Figure 8. Verify Compatible Virtualization Software Package
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Step 2: Get the Quick Start Guide (PDF or video) for your

virtualization software package.

Daon't just download the PDF — actually read it. Or watch the video if that's more your
thing. Or do both! You'll find a lot of useful info in the Quick Start Guides, including
step-by-step instructions. Seriously. You won't regret it.

* VMware Player Quick Start Guide * VMware Fusion Quick Start Guide * Oracle VirtualBox Quick Start Guide)
Download the PDF Download the PDF Download the PDF
Watch the video Watch the video Watch the video

Figure 9. Download the Oracle VirtualBox Quick Start Guide

Step 3: Download SAS® University Edition.

Choose the appropriate download file for your virtualization sofware package. You will
then be prompted to:

a. Create or sign in to your SAS profile.
b. Accept the user licensing agreement.
c. Begin the download.

SAS® University Edition for VMware Player or [ SAS* University Edition for VirtualBox
VMware Fusion

Get download 2

Get download B

Figure 9. Download the Oracle VirtualBox Quick Start Guide
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Gsas e SAS Login

Already Have a Profile? MNew User?
Email Create your profile to take full advantage
CharlieShipp@ACL com of our site
=
@ Koepmaloggedin Why Create a Profile?

Get sockal - join SAS communities

Gat halp - follow your tech suppornt quastions
Gat software - download softearehot fives
ARt Gat informed - manage e-leammngnewsletiens

@ Need Help?

% Chat Unavailable

Figure 10. Creating and Logging in to Your SAS Profile

Thank you for your order.

Order Details

CHdee Sabus n Pragreas
ol Musesbr TG
Circder Diade

Siciober 14, 30714 10004 AM EST
Torm & Conditioni

VE_LOLISE 183004
B Print 5 ooy of e order gosbrratan
Viona well b a8 Goagry of S e Grrrtion
Shipment 105145-1
Do ariptige it Prica Q. Total
i SAS University Edition LR TSR] 1 suzh
w WatualBos B30
= S caa
4 Feom—somrmareal e
u

NEn Seabiodal

e Tt
Todal dor This Shigment

Figure 11. Ready to Download SAS University Edition Software
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Congratulations! You’re Now Ready to Use SAS University Edition Software

Gsas

Home Products & Solutions SAS University Edition Get Started With SAS University Edition

Get Started With SAS® University Edition

Congratulations! )

You're now a part of the world's largest network of analytics users.
Looking to get started? Check out these resources to help you along

the way. SAS Alnaly’ucs
U Online o
: . Communit f!
Quick Start Guides Y B
communities.sas.com/community/sas-analytics-u ™

- unvbasicvapp_9411...ova
&

0.0/1.7 GB, 2 hours left ¥ Show all downloads...

Figure 12. Get Started with SAS University Edition Software

Configuration Check List
The SAS manual has configuration details for SAS vApp and Oracle VM VirtualBox software.

SAS® University Edition: Installation
Guide for Windows

Figure 13. SAS University Edition Installation Guide for Windows
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We found it useful to either print the configuration instructions or have the PDF open to read.
To configure VirtualBox to work with SAS University Edition:

reate a folder called
‘'ou will save all of your

location that vou wj
SASUniversityEdition #hd asubfolder calle
.: P to this location.

1)

Launch VirtualBox.
3] oelect kile = Import Appliance.
4} Inthe Import virtual appliance window, click the folder icon to the right of the field.

A file browser window appears.

Select the 545 University Edition .ova file.

b) Click Upen.

7) Click Next.

8) [Optional) In the Appliance settings window, edit the CPU and RAM settings.
Note: The SAS University Edition virtual image is configured to use 1GB of EAM and
two processors. You can increase the RAM that is assigned to the 5AS University Edition
virtual image, but you should assign half (50%) or less of the available physical RAM.
You cannet increase the number of processors that are assigned to the SAS University
Edition virtual image.

9) Inthe Appliance settings window, click Import.
The imported virtual machine is displayed in the Oracle VM VirtualBox Manager
window.
Note: If the message drives in use is displayed, click Ignore.

10) Select Machine > Settings.

11) In the navigation pane, click Shared Folders.

12) In the upper right of the Settings window, click +. The Add Share window appears.

13) In the Folder Path field, dick the arrow and select Other.
A file browser window appears.

14) Select the myfold=rs folder that you created, and then dlick OK. This folder is mapped
to the My Folders folder in SAS Studio
Note: The shared folder name is case sensitive.
Note: You can add network folders that you have access permissions to. Do not include a
backslash () in the network folder name.

15) In the Add Share window, confirm that Read-only is NOT selected.

16) In the Add Share window, click Auto-mount. Then click OK.

17) (Optional) Create additional shared folders. Additional shared folders are displayed in
SAS Studio under Folder Shortcuts.

18) In the Settings window, dick OK.

Figure 14. Oracle VirtualBox Configuration Instructions

Now you’re ready to open and launch Oracle VirtualBox from your download area or your desktop.

i Oracle VM VirtualBox Manager

e -
e L 4 . 4 CaDetails (& Snapshots
New Settings Start Discard
Welcome to VirtualBox!

The left part of this window is a list of all virtual machines on your computer. The list is empty now because you haven't
created any virtual machines yet.

In order to create a new virtual machine, press the New button in the main tool bar located £ % & B \
at the top of the window. = E

g

‘You can press the F1 key to getinstant help, or visit www.virtualbox.org for the latest ‘f

information and news. g‘,f
y /(

Figure 15. Welcome to Oracle VirtualBox
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# Oracle VM VirtualBox 4.3.18 Setup

Welcome to the Oracle VM
VirtualBox 4.3.18 Setup
Wizard

The Setup Wizard will install Orade VM VirtualBox 4.3.18 on

your computer, Click Next to continue or Cancel to exit the
Setup Wizard.

Version 4.3.18

Cancel

Figure 16. Open and Launch Oracle VM VirtualBox Setup

W

Please choose a virtual appliance file to import

T & » ThisPC » Downloads

AN ] Search Downloads 2
Organize = Mew folder =~ [ @
~ MName Date mc:cﬁfiecl Type
Homegrou
'% group l =] unvbasicvapp_9411003_ova_en_sp0_1 ‘Il-’ 372014 11:35 .. VA File
o J unvbasicvapp_ 9411003 _vmx_en_sp0_1  11/3/2014 10:04 PM  File folder
18| This PC .
J Word20105BS 2 /2014 10:27 ... Filefolder
j Desktop

| Documents
& Downloads
ot Music
=| Pictures
& Videos
&, Windows (C:)
—a RECOVERY (D:)

= Removable Disk

v i

File name: | unvbasicvapp_9411003_ova_en_sp0_1 v | |Open Virtualization Format (.0 v

-

Figure 17. Select the desired VM VirtualBox Appliance to import and Click “Open”

Consider changing 1024 MB RAM to 2048 MB . . . then click IMPORT.

@ Impaort Virtual Appliance

Appliance settings

These are the virtual machines contained in the appliance and the suggested
settings of the imported VirtualBox machines. You can change many of the
properties shown by double-dicking on the items and disable others using the

check boxes below.
Description Configuration 2l
= Guest 05 Type [ Red Hat (64 bit)
4 oy 2
E ram 1024 MB
ound Car
B Network Adapter [#] Intel PRO/1000 MT Deskt...
4 > Hard Disk Controller (SCSI) LsiLogic
Virtual Disk Image Ch\Users\Charles_2\VirtualB., w

[] Reinitialize the MAC address of all network cards

Restore Defaults Cancel
Figure 18. Oracle VM VirtualBox RAM Appliance settings
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Importing the Oracle VM VirtualBox Appliance takes about 3 minutes.

% Importing Appliance ...

\(&

27 seconds remaining

MWSUG 2015

: Importing appliance ‘C\Users\C...

Importing virtual disk image 'SAS-University-Edition.vmdk' ... (2/2)

57% X

Figure 19. Importing the Oracle VM VirtualBox RAM Appliance

Now, select Machine Settings.

-

L

o
@ e

New Settings Start Discard
[T SAS university Ed.
i‘é @Powered Off

Eﬂ'—‘ SAS-University-Edi...

L [ saved
@

Mo

Oracle VM VirtualBox Manager

@. General

Mame: SASniversity-Edition_1
Operating System: Red Hat {54 bit)

[x] system

Base Memory: 1024 MB

Processors: 2

Boot Order: Floppy, CD/DVD, Hard Disk
Acceleration:  VT-x/AMD-V, Nested Paging, PAE/MNX

m (& Snapshots

E Preview ~

SAS-University-

Edition_1

Figure 20. Oracle VM VirtualBox Machine settings

This completes the configuration of Oracle VM VirtualBox.

]

JL
G D
Mew Settings Start Discard
I~ sAS university Ed.
@inered off
[2F SAS-University-Edi...
. [ saved

m'_‘
Efo

Oracle VM VirtualBox Manager

,@, General

MName: SAS-University-Edition_1
Operating System: Red Hat (564 bit)

E System

Base Memory: 1024 MB

Processors: 2

Boot Order: Floppy, CD/DVD, Hard Disk

Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX
Display
Video Memory: 16 MB

Remote Desktop Server:  Disabled
Video Capture: Disabled

Storage

Controller: SCSI Controller
SCSIPort 0:

m (& Snapshots

,@, Preview

SAS-University-

Edition_1

SAS-University-Edition.vmdk (Mormal, 10.63 GB)

Figure 21. Oracle VM VirtualBox Configuration completion
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SAS University Edition Processing

DATA

DATA

MORE /

SAS Studio

Figure 22. SAS Studio Control Flow

SAS University Edition Coding Examples

In this section, SAS learners are provided with a sampling of essential SAS coding techniques to begin their knowledge

acquisition.

Displaying table attributes with PROC CONTENTS

libname mydata '/folders/myfolders/'
proc contents lib=mydata.movies ;

title ;
run ;

Sorting data with PROC SORT

libname mydata '/folders/myfolders/'
proc sort data=mydata.movies
out=sorted_movies ;

by rating title ;
run ;

Printing data with PROC PRINT

libname mydata '/folders/myfolders/'
proc print data=sorted_movies ;
var title category length ;

by rating ;
run ;
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Downloading, Configuring, and Using the Free SAS® University Edition Software, continued MWSUG 2015
Transposing data with PROC TRANSPOSE
libname mydata '/folders/myfolders/' ;

proc transpose data=mydata.movies
out=transposed_movies ;

var title ;
by rating ;
run ;

DATA Step Match-Merge

libname mydata '/folders/myfolders/' ;
data match_merge ;
merge mydata.movies(in=m)
mydata.actors(in=a) ;
if m and a ;
run ;

Conventional Matching Join with PROC SQL

libname mydata '/folders/myfolders/' ;
proc sql ;

select m.title, rating, length,

actor_leading
from mydata.movies m,
mydata.actors a
where m.title = a.title ;

quit ;

Conclusion

With SAS software being used in 93 of the top 100 companies on the 2014 Fortune Global 500 List and an estimated 10-year job
growth rate of 24.6%, the future for SAS specialists looks bright indeed. The announcement of SAS Institute’s free “SAS
University Edition” is an exciting development for SAS users and learners around the world! To better prepare, students,
academics, and professionals everywhere are being encouraged to download, install and learn the “free” SAS University Edition
software available from SAS Institute Inc., consisting of Base SAS®, SAS/STAT®, SAS/IML®, SAS/ACCESS® for Windows, and SAS
Studio. By doing so, learners are able to acquire essential skills including the construction of data sets (or tables) from raw data
and Excel files, write programs using the SAS DATA step, use the various procedures to conduct analytics, statistical analysis and
high quality report and graphics output, perform data manipulation and data management operations, as well as a number of
other powerful technical techniques.
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