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Differentiate Yourself

Kirk Paul Lafler, Software Intelligence Corporation, Spring Valley, California

Abstract

Today's employment and business marketplace is highly competitive. As a result, it is necessary for SAS® professionals to
differentiate themselves from the competition. Success depends on a number of factors, including positioning yourself with the
necessary technical skills in relation to the competition. This presentation illustrates how SAS professionals can acquire a wealth
of knowledge and enhance their skills by accessing valuable and free web content related to SAS. With the aid of a web browser
and an Internet connection, anyone can access published PDF papers, Microsoft Word documents, Microsoft PowerPoint
presentations, student notes, instructor lesson plans, hands-on exercises, webinars, audios, videos, a comprehensive technical
support website maintained by SAS, and more to acquire the essential expertise that is needed to cut through all the
marketplace noise and begin differentiating yourself to secure desirable opportunities with employers and clients.

Introduction

As technology continues to reach for newer and greater horizons, it is becoming increasingly more important for students,
professionals, and anyone with a curiosity for knowledge to have a way to continue their quest for learning. In a summary
report on employment projections, the Bureau of Labor Statistics project that “nineteen of the 30 occupations projected to
grow fastest from 2012 to 2022 will typically require some form of postsecondary technical education for entry.”

In a 2012 report by ITCareerFinder.com the organization states, “A number of IT career paths will experience the most growth
from 2012 to 2020 with pay salaries well above the national average and offer a wide range of opportunities for upward
mobility.” The fastest growing IT jobs from 2012 to 2020 according to the Bureau of Labor Statistics Occupational Outlook
Handbook (2012-2013) are illustrated in Figure 1, below.

Number IT Job Estimated Growth Average Salary
Mobile Application Developer $94,000.
Database Administrator $82,000.
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Software Engineer / Developer $90,000.
Video Game Designer $80,000.
Network Administrator $69,000.
IT Security Specialist $87,000.
Computer Systems Analyst $79,000.
Web Developer $91,000.
Health Information Technician $46,000.
Technology Manager $111,000.
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Figure 1. U.S Bureau of Labor Statistics Fastest Growing IT Jobs (2012 — 2020)

The future looks outstanding for SAS users too. In early 2015, SAS Institute announced on sas.com that, "The future looks very
bright for SAS programmers, data analysts, analytic specialists, statisticians, and other SAS specialties in 2015 and beyond
with demand projections expected to climb to higher levels.” |In another 2015 report by CNN Money, the employment outlook
for SAS specialists is very bright indeed with median pay for SAS programmers to be upward of the $90,000 range and an
estimated 10-year job growth of 24.6%.

SAS Institute continues its steady growth by dominating in several “key” areas including the world of big data and data
analytics. With 2015 Worldwide Revenue of $3.16 billion (U.S.) and an R&D Investment of 25% of Revenue, SAS is in an enviable

Page 1



Differentiate Yourself, continued MWSUG 2019

position as a top 10 software company. Having more than 14,000 employees located throughout the United States, Canada,
Europe, Middle East, Africa, Asia Pacific and Latin America; and more than 80,000 business, government and university
customer sites in 146 countries, SAS software is used by 91 of the top 100 companies on the 2015 Fortune Global 500 List. It has
even won the coveted “Best Place to Work” Awards two consecutive years, (2011 — 2012), and has taken the third and fourth
spots in 2013 and 2014 respectively. Employees and users everywhere should be very excited about the future.

Differentiate Yourself

Anyone looking to stand out from the crowd and/or begin your rise to the top must learn how to differentiate themselves. But
how is this accomplished? Invest in yourself. Take initiative. Pursue excellence in everything you do. Look for opportunities and,
more importantly, make the most of every opportunity. Understand the impact of and, more importantly, how to leverage
technology. Become involved by volunteering at your in-house, local, regional, special-interest and/or international SAS users
group conferences and meetings. Become dedicated to something greater than oneself. These are just a few ways to stand out
from the masses — make it happen.

Start by Taking Inventory of and/or Developing Your Skills

The Free Merriam-Webster Dictionary defines skill as, “the ability to do something that comes from training, experience, or
practice.” A skill must be developed — one isn’t born possessing many desirable skills. So, how does one go about determining if
they already possess a useful skill? Begin by taking inventory of any skills you might already possess — simply make a list. The list
might look something like the following, see below.

Inventory of Existing Skills

DATA/PROC Step Programming
Data Access

Data Transformation

Data Cleaning

Data Manipulation

ODS, Reporting and Specialized Output
Macro Programming

Statistical Analysis

Data-driven Application Development
User Interface Design

Database Design

Technical Writing

Now that you’ve taken inventory of your skills, assign a ranking to each skill using the following values.

Ranking of Existing Skills

0 = None

1 = Heard of it, but little or no experience
2 = Some working knowledge

3 = Proficient

4 = Expert

Once you’ve assessed and ranked your skill level, assign a ranking to your level of competence using the following values.

Identify Level of Competence

0 = None

1 = Out-of-date
2 = Competitive
3 = Cutting Edge
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Differentiate Yourself, continued MWSUG 2019

Finally, categorize your skills by functional discipline, as follows.

Categorize Skills by Functional Discipline

Requirements Analysis
Systems Analysis

Application Design
User Interface Design
Report, Table and Chart Design
Data Cleaning

SDLC

Programming
Statistical analysis
Teaching

Technical Writing
Technical Support
Debugging

How to Develop and Improve Your Skills
There are a number of ways for SAS users to develop and/or improve their skills. The following list identifies many popular
methods SAS professionals have used to enhance their skills and, as a result, become more competitive.

Popular Methods of Developing and Improving Skills

1) Download, use and learn valuable techniques using the “free” SAS University Edition software
2) Access the SAS Technical Support website at support.sas.com

3) Download and use the “free” Online SAS documentation

4) Access the published “White” papers on LexJansen.com

5) Learn SAS techniques from user-written books from SAS Press

6) Author / present at in-house, local, regional, special-interest and international SAS user groups
7) Attend hands-on workshops, presentations and courses

8) Volunteer at in-house, local, regional, special-interest and international SAS user groups

9) Collaborate / Network with other SAS users

10) Learn from self-paced web-based training

11) Successfully pass one or more SAS Certification exams

To better understand what skills have the greatest impact to salaries, PayScale, Inc., a Seattle-based company, shares their list
of skills, along with the percentage increase to the salaries, of SAS programmers, see below.

Skill Percentage Increase

UNIX A 19%
Linux ‘ 13%
PL/SQL A 12%
Oracle A 1%

Windows Operating System ‘ 10%
saL A 5%
Statistical Analysis ‘ 5%
Data Analysis ‘ 2%
Microsoft Access A 2%
National Average $78,000

Source: http://www.payscale.com/research/US/Job=SAS_Programmer/Salary

Page 3



Differentiate Yourself, continued MWSUG 2019

How to Differentiate Yourself

Being able to differentiate yourself from the competition is a meaningful activity that every SAS professional should consider.
Although not comprehensive, the following list identifies a few popular methods that SAS professionals have shared with me to
help them separate themselves from their competition.

Popular Methods of Differentiating Yourself from the Competition

Earn an Advanced Degree

Attend, Volunteer and Present at in-house, local, regional, special-interest and international
SAS user groups

Share Your Knowledge with Colleagues

Read, Study and Learn from the published “white” papers on LexJansen.com

Access and Learn One New Technique Each Day from the Content on support.sas.com
Become SAS Certified (Base, Advanced, Clinical Trials, Predictive Modeler, Statistical Business
Analyst, Bl Content Developer, Visual Business Analyst, Data Integration Developer, Data

Quality Steward, Platform Administrator)
Build Social Networking Connections on LinkedIn, Blogs, etc.

Massive Open Online Content (MOOC)

A MOOC is structured very similar to an online course. A MOOC typically is listed with a course/seminar/webinar title, abstract
or description of its content, a syllabus, expected learning objectives, “live” or recorded lectures or lessons, reading
assignments, hands-on assignments, and quizzes. Students tune in to the “live” or recorded lectures, perform the required
reading and hands-on assignments, and take the quizzes, adhering to the required scheduled timeline. At the completion of a
MOOC, students may even be able to receive a grade from the MOOC leader or instructor, just as if they had enrolled in a
traditional course.

Many forward-thinking organizations, universities and degree-granting institutions use the advances that technology provides
to help make some of their courses available to the masses around the world. The MOOC format offers an alternative to
mainstream courses, degrees, and certificate programs that were once only available through brick-and-mortar classrooms
where attendees were forced to commute to supported locations or become a resident on college campuses.

A Review of “Free” MOOC Resources

As the age of massive open online content (and courses) is upon us, the world of the SAS user is also being positively impacted
with many “free” MOOC resources. Numerous MOOC courses and content are now available to help support SAS users in their
quest to effectively improve their analytical, programming, statistical, and reporting skills. For content and courses that may
contain a sizeable amount of material, some MOOC offerings may involve splitting larger and more involved topics into smaller,
more digestible, pieces, a process known as specializing. So, where can SAS users find “free” MOOC resources? The following
list of “free” MOOC resources is available to SAS users everywhere.

“Free” MOOC Resources for SAS Users

SAS University Edition software
SAS Technical Support website at support.sas.com
Online SAS Documentation in PDF and HTML format on support.sas.com

Published “White” Papers on LexJansen.com
SAS Press and SAS Talks Webinars

SAS YouTube Channel Videos

In-house and Local SAS Users Group meetings
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SAS® University Edition Software

The SAS® University Edition is “free” to anyone. It’s under the SAS Analytics U umbrella and includes e-Learning modules to help
you learn the 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),
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
The SAS University Edition software Fact Sheet can be access at sas.com/universityedition, see Figure 1, below.

Bsercs What does SAS® University Edition do?

820 SAS University Edition is a free version of select SAS products for teaching and learning
- statistics and quantitative methods. It also provides easy access to statistical software for
S q Sem 1A research and other courses like economics, sodial sciences, computer science, business,
* s | medical/health and engineering.

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.

TETEREEL.

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
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» B coms wior and graduate students, professors, adult learners, high school students, researchers

d Lok and postdocs.
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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
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Differentiate Yourself, continued MWSUG 2019

SAS’ “World Class” Technical Support Website

SAS’ technical support website, support.sas.com, contains a wealth of “free” SAS technical support content. Users are provided

with access to timely information pertaining to: Admin, Programmer, Statistician and User content; the “best” in class
comprehensive technical support content; training and books; what’s happenings including User Group Information; access to
“free” webinars and podcasts; access to code samples; access to SAS comprehensive documentation; and much more. The
support.sas.com user interface is illustrated in Figure 2, below.

SS&S :‘ : Search support sas.com

support.sas.com Knowledge Base Support Training & Books Happenings Store Support Communities

SAS CUSTOMER SUPPORT/ =)
© KNOWLEDGE BASE Discover SAS® Customer Resources
 Products & Solutions

o e G Attend Analytics 2014
The Analytics 2014 Conference will be held Oct. 20-21 at the Bellagio in Las Vegas. View the
conference website to see a complete list of sessions, paper abstracts, training and networking
opportunities.

o install Center

© Third-Party Software Reference

® Documentat

® Papers
®Sampies & SAS Notes

© Focus Areas

Learn More »

© SUPPORT
- Submit a Problem
™ Recommended Reading Admi [ F I Statistic I Anslyst |
Status
o License Assistance " SAS statement regarding the POODLE SSL Featured content for the SAS customer who installs,
® Manage My Software Account updates, manages, and maintains a SAS deployment
Ptk Vulnerability e o e

® Downloads & Hot Foxes
We are evaluating our systems and products to recommend ® SAS 9.4 installstion documentation

o TRAINING & BOOKS

®Books

action, if necessary. more #
® List of supported operating systems

o Training

Creating a secure Hadoop environment ® Available Hot Fixes

Read

©SAS
#SAS O

® Intelligence Platform deployment & administration

® SAS Deployment Community
© HAPPENINGS

® Users Groups ® SAS administrator blog series

®SAS Talk
SAS Talks ® Training for the SAS administrator

" Are you using SAS Studio?

Figure 2. support.sas.com User Interface

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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Differentiate Yourself, continued MWSUG 2019

KNOWLEDGE BEASE / SAS PRODUCTS & SOLUTIONS

KNOWLEDGE BASE
SAS® Products and Solutions

o Products & Solutions

Fesaz o4 SAS® 9.4
lesas 0.3
ieSAS 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
along with additional support for private and public cloud deployments.

L Maintenance & Product Upgrades
o System Requirements

o Install Center

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

o Documentation

& Papers SAS Product Listing: Index A-Z

e Samples & SAS Notes The product listing offers a one-stop shop for documentation, samples, training and news provided by

o Focus Areas product

A B CDEVFGHIJLMOQRSTUVW

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

B
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
* Zystem Requirements Starting Points
= Install Canbar
= Third-Party SoTtware Refarance
& Documentation
o VWIETS Mew In SAS
= Produst Index A-Z Syntax Shortcuts
& SAS Analfical Products 132
- SAS Analfical Produsts 131
BSASaL » SAS Propedwres by Mame and Produect 9.4 | 33 | 3.2
- SAS Analfical Produsts 121
SSAS A3
S EAS Q2
-« Earliar SAS Rekasas

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

» Programmer's Bookshelf » Documentation by Title

» Syntax Lookup 9.4 | 5.3

» SAS Langusgs Elements by Mame, Produect, and Categony 5.4 | 3.3 | 3.2

= Papers Search |Erter search term

= Samplss & 545 Notss

= Foous arsss Release |All SAS releases (9.2 and later) [=l
Product |J"-"\|| Products EI
Display & All topics I Examples only @ Syntax only

Figure 4. Knowledge Base — SAS Product Documentation

Page 7


http://support.sas.com/documentation/index.html

Differentiate Yourself, continued MWSUG 2019

Published SAS Proceedings and “White” Papers

Users are provided access to thousands of “free” published SAS “white” papers all in the form of PDF documents. Provided
with a built-in Google® search applet, users are able to search for content from 1976 to the present from SGF / SUGI, SUEGI, the
various Regional conferences, PharmaSUG / PharmaSUG China, PhUSE, CDISC Forum, and other venues. Papers can be
accessed using the https://www.lexjansen.com/ user interface, as shown in Figure 5, below.

but not forgotten

in [S9) ) %)
SAS Proceedings (1978 - present) ... and more

This searches 31684 papers from wusiom Searen
SAS Global Forum, SUGI,
PharmaSUG, NESUG, SESUG,
PhUSE, WUSS, MWSUG, PNWSUG
and SCSUG. &

Perform a search for SAS papers
based on title, author or
keywords.

5 employee. The views
bsit= do not
f SAS,

Contact me.

11957 papers presented at
SASGF/SUGI 1976-2018.

3034 papers presented at
PharmaSUG 1997-98, 2000-2018.

258 papers presented at
PharmaSUG China 2012-2017.

SAS Global Forum 2013
April 28 - May 1, Dallas, TX

PharmaSuG 2019
June 16-19, Philadelphia, PA

PharmaSuUG China 2018
August 31 - Sept 1, Beijing, China

162 papers presented at PhUSE 1530 papers presented at PAUSE 206 posters presented at

Us 2018 2005-2017. EDA/PhUSE CSS 2012-2018
PRUSE US 2015 PhUSE 2018 PhUSE CSS 2019

February 24-27, Baltimaore, MD Movember 4-7, Frankfurt, Germany June 5-11, Silver Spring, MD

2622 papers presented at WUSS
1993-2017.

1940 papers presented at
MWSUG 1990-2017.

2749 papers presented at SESUG
1993-2017.
WUusSs 2018

MWSUG 2018 SESUG 2018

September 5-7, Sacramento, CA

1266 papers presented at SCSUG
1991-2017.

Sept 30 - Oct 2, Indianapolis, IN

3124 papers presented at NESUG
1988-2013.

October 14-17, St. Pete Beach, FL

286 papers presentad at
PNWSUG 1996-1998, 2004-2009.

SCSUG 2018

Figure 5. Published SAS Proceedings on www.lexjansen.com

LexJansen.com — Search Feature
LexJansen.com provides a built-in Google search applet that can be used by users to find papers of interest, as shown in Figure
6, below.

CGione
but not forgetten

DEPETD®

SAS Proceedines (1978 — o

SAS Proceedings Search

Search for:
proc sql

Search

104 Papels PIESEILEU dL FIUDE 123U papels PIEsENled dL FIuSE
Us 2018 2003-2017.

£U0 PUSLETS PIESENLEU dL

FDA/PhUSE CSS 2012-2018

PhUSE CSS 2019
June 9-11, Silver Spring, MD

PRUSE US 2013
February 24-27, Baltimare, MD

PhUSE 2018
November 4-7, Frankfurt, Germany

Figure 6. Built-in Google Search Applet in LexJansen.com
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LexJansen.com — Search Results
LexJansen.com’s search results display the most relevant results first, based on the search keyword or phrase entered in the
search box, as illustrated in Figure 7, below.

This searches SAS proceedings from

SAS Global Forum, SUGI, PharmasSus,

PhUSE, MESUG, SESUG, SCSUG, WUSS, MWSUG,
SCSUG and PNWSUG.

proc sql || Search |

About 5,270 results (0.27 seconds)

Contact This searches SAS proceedings from 545 Global Forum, SUGI, SEUGI, MWSUG, NESUG, PharmaSUG, PhUSE, PNWSUG, SESUG, SCSUG, WUSS, SCSUG and Views.
& maximum of 100 results will be returned (Google Custom Search limit).

SAS5 Paper Search
proc sgl
SAS:MWSUG papers

papers

7
k-l
m
w
=
[}

About 7,330 results (0.20 seconds)

SRS Bl SUGI 27: An Introduction to PROC SQL
www2 sas.com/proceedings/sugi27/p101-27 pdf
SA_S:thaSUG File Format: PDF/Adobe Acrobat
e ABSTRACT. PROC SQL is a powerful Base SAS7 Procedure that combines the functionality of DATA and PROC steps into a single step. PROC SQL can sort, ...
SAS5:PhUSE papers
SAS:PhUSE US 268-29- Introduction to PROC SQL
www2_sas.comiproceedings/sugi20/268-20.pdf
FDAIPhUSE CS5 File Format: PDF/Adobe Acrobat
posters AN EXAMPLE OF PROC SQL SYNTAX. Every PROC SQL query must have at least one SELECT statement. The purpose of the SELECT statement is to name ...

SAS:PNWSUG
SUGI 27: An Introduction to SAS(r) PROC SQL

w2 sas.com/procesedings/sugi27/p070-27 pdf

SAS:5C5UG papers
SAS5:5E5UG papers Filz Format: PDF/Adobe Acrobat

SAS:SEUGH papers This paper introduces SAS® users with at least a basic understanding of SAS data sets to the SAS. SQL Procedure. The subjects discussed are (1) extracting ...

. 169-2011: Ready to Become Really Productive Using PROC SQL?

» support.sas.comiresources/papers/proceedings11/188-2011.pdf
S B S RE e File Format: PDF/Adobe Acrobat
SAS:WUSS papers Learn better and apply multiple PROC SQL programming options through ... for key PROC SQL books, relevant webinars, podcasts as well as key SAS® ...

SAS:CDISC papers

Demystifying PROC SQL

support.sas.com/resources/papers/proceedings12/148-2012 pdf

Fortune records File Format: POF/Adobe Acrobat

Marsh 1001 Dec 6, 2011 ... each of PROC SQL’s clauses, with particular focus on problems ... PROC SQL is an incredibly powerful tool for data manipulation in SAS.

E

PROC SQL Tips and Techniques
hitps:/fwww.lexjansen.com/nesug/nesug08/bb/BB03.pdf
File Format: PDFfAdobe Acrobat

before the addition of PROC SQL, the terminclogy and very different syntax of this procedure may be ... PROC SQL thinks in terms of tables, rather than datasets.

200-2013: Exploring the PROC SQL _METHOD Option

support.sas.com/resources/papers/proceedings13/200-2012. pdf

File Format: PDF/Adobe Acrobat

Intreduction. PROC SQL supports a powerful option called _METHOD. Since its implementation, many SAS® SQL users have expressed very favorable ...

101-30: The SQL Optimizer Project: _Method and _Tree in SAS®S.1

wwwZ.sas.com/proceedings/sugid0f101-20.pdf

File Format: POF/Adobe Acrobat

This paper discusses two little known options of SAS® Proc SQL: _method and _tree. ... Proc SQL has a powerful subroutine, the SQL Optimizer, that examines ...

SUGI 24: How and When to Use WWHERE

www2.sas comip ingsisugiZ4/Begtutor/p53-24. pdf

File Format: PDF/Adobe Acrobat

later of SAS software. The most common are: », WHERE statement (DATA step or Procedure). ». WHERE data set option. ». WHERE clause in PROC SQL.

257-2013: Top 10 Most Powerful Functions for PROC SQL

support.sas.com/resources/papers/proceedings13/257-2013 pdf
File Format: POF/Adobe Acrobat
PROC SQL is not only one of the many SAS procedures and also a distinctive subsystem with all common features from SQL {Structured Query Language).

Figure 7. LexJansen.com Search Results
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Viewing a Paper from LexJansen.com
Any paper of interest that is found with the built-in Google search applet and/or displayed in the search results can be viewed,
saved, or printed as needed. A “sample” paper from LexJansen.com is shown in Figure 8, below.

Paper BB03-2014

Five Little Known, But Highly Valuable and Widely Usable,

PROC SQL Programming Techniques
Kirk Paul Lafler, Software Intelligence Corporation, Spring Valley, California

Abstract

The SOL Procedure contains a number of powerful and elegant language features for SOL users. This presentation highlights
five Intle known, but highly valuable and widedy usable, topics that will help users harness the power of the SQL procedure.
Topks include wsing FROC SQOL to perform FIRST., LAST. and Setween in BY-group processing; constructing and searching the
contents of 3 value-list macro variable for a specific value; data validation operations; data summary operations to process
down rows and across columns; and using the MSGLEVEL= system option and _METHOD SOL option to capture and gain greater
Insight into the processes during query evaluation, the algorithm sedected and used by the optimizer when processing a query,
testing and debugging operations, and other processes.

Introduction

The SOL procedure is a wonderful tool for querying and subsetting data; restructuring data by constructing case expressions;
constructing and using virtuad tables known as a view; access information from Dictionary tables; and joining two or more
tables to explore data relationships. Occasionally, an application problem comes along where the SOL procedure i either better
suited or easler to use than other more conventional DATA and/or PROC step methods. As each situation presents itself, PROC
SOL should be examined to see If its use Is warranted for the task at hand.

Example Tables

The examples used throughout this paper utilize a database of two tables. (A relational database & 3 collection of tables.) The
data used in all the examgples in this paper consists of a sefection of movies that I've viewed over the years. The Movies table
consists of six columns: title, length, category, year, studio, and rating. Title, category, studio, and rating are defined as
character columns with length and year being defined as numeric columns. The data stored In the Movies table is depicted
below.

MOVIES Table

! T | | Congay ] __Ye» | ke

T
;ln.v- Hewt

| Canabiwncy

| Chdtwad Vaoson
j‘:l'-')".‘l.o‘."-"
|Ovocnds
{Overoed o V3

| Notonad Lwrgoan's
| Vocston

| Pukesyent

Fuxchp
B

|Stelxe

19| Thw Hut her Fied Cictobn

| Tt Tewwnats
{Tha'Wosscl O

177 Ackon Afewtun
103 Deawa

T Cowedy

116 Covedy

130 Hoss

105 [vera Mibnes
142 Dvora

125 Dosrn Aomarce
125 Acton Advartaw
127 Ackon

110 Actkon Cope & Fiobbee
106 Doawa

W Covety

15 Hawx

120 Achon Advardue
170 Ackon Cope 3 Robber
118 Drawa Suserne

12¢ feten o

135 Acton Adverbaw
108 Acton Sofi

1071 Advertie

1N Doawa Nomarcs

17?.' Passncund Panas
192 WGMm 70a

1999 Warws Baten
1998 Paannst Panss
1993 Cobmtns TeSe
1950 Fwaspt Prctues
1958 Pasarcurt Penser
1990 Pasrcourt Frtuse
1975 Usrosrred Stusar
1995 Usroscrad Pctares
197 Waarws Boathan
TN Waarwe Peathas

190 Warws Putten

1992 MGM /s

1976 MGM /LS

1933 Usrvertal S
1991 Do

1977 Lace: Fin LM
1955 Pasrcust Petoe
1358 Love Erderarmant
1900 MOM 7 UA

1L Pacsnount Peoose:

The data stored In the ACTORS table consists of three columns: title, actor_leading, and actor_supporting, all of which are
defined as character columns. The data stored in the Actors table is Ilustrated below.

Figure 8. A “Sample” Paper from LexJansen.com
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SAS Press and SAS Talks Webinars

SAS Press and SAS Talks provide users with a number of effective presentations developed by SAS experts, instructors, authors,
customers and students. Users also have for their viewing pleasure a SAS YouTube Channel with thousands of videos in a
variety of unique categories: Analytics, Featured SAS Customer Stories, SAS Customer Stories, SAS Visual Analytics, SAS Data
Management, SAS High-Performance Analytics, Popular Uploads, and Created Playlists. | always enjoy sharing a cost-effective
method of upgrading staff member skills by scheduling monthly lunch-time pizza webinars where staff member view, eat and
discuss the merits associated with the techniques they’ve learned from the webinar. This represents a winning scenario for
everyone involved.

SAS Press Webinar Series
SAS Press provides users with a series of “free” informative Webinars that were developed and presented by authors. These
archived webinars can be accessed at, http://support.sas.com/publishing/bbu/webinar.html, as illustrated in Figure 9, below.

TRAINING & BOOKS
SAS Press» Webinars, Videos, and Podcasts
o Books :
o SAS Certfiication Books SAS Press Webinars
¢ Upcoming Titles :
Lo Author Pages
E-«}Lcsnda"n o5 R B
o Recalere SAS Press Webinar Series

8 Publish with SAS

Alex Dmitrienko, 2006

Kirk Lafler, 2006

Kirk Lafler, 2006

Jack Shostak, 2006

Michael Raithel, 2006

Cynthia Zender and Michele Burlew, 2009

o Training

e Certification

o 5AS Global Academic Program

o 5A S5 OnDemand

Cynthia Zender and Michele Burlew

Topic: Cynthia Zender and Michele Burlew offer their vast expertise in a new Webinar presentation: Output
Delivery System: The Basics and Beyond.

View the archived presentation.

Kirk Lafler
Topic: Exploring Dictionary Tables with PROC SQL

View the archived presentation.

Kirk Lafler
Topic: Tips and Techniques for Producing Quick Results with PROC SQL

View the archived presentation.

Figure 9. SAS Press Webinar Series

SAS Talks Webinar Series

SAS Talks provides users with a series of “free” informative Webinars that were developed and presented by SAS experts,
instructors, authors, customers, and students. These monthly webinars are archived for later viewing by users and can be
accessed at, http://support.sas.com/community/events/sastalks/#s1=2, as illustrated in Figure 10, below.
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HAPPENINGS / SAS TALKS

HAPPENINGS

o Users Groups
o SAS Talks
o E-newsletters

o RSS & Blogs

 SAS Talks

SAS Talks is a webinar series featuring technical presentations by SAS experts, instructors, authors, customers and students. Monthly live webinars are
archived for later viewing, and related resources are offered within each area.

@ 00 0O

Star Wars and the Art of Data Science
Nov. 13

Star Wars fans will enjoy this entertaining presentation as Master
Osborne leads you along the path to becoming a Data Jedi.

("Register Now

Figure 10. SAS Talks Webinar Series

Archived SAS Talks Webinars
SAS Talks also provides users with a number of archived webinars. These webinars are archived monthly and available on-

demand at,

Pray

Play

Play

Pray

Play

Play

Play

Play

Pray

http://support.sas.com/community/events/sastalks/ondemand.html, as shown in Figure 11, below.

My Favorite SAS® Enterprise Guide® 5.1 Tricks
SASE expert and SAS Global Forum 2014 Conference Chair Marje Fecht will present her favorite SAS Enterprise Guide 5.1 tricks.

What's New in SAS® Enterprise Miner™ 13.1
SASE expert Jonathan Wexler showcases the highlight reel for our newest release of SAS Enterprise Miner.

A Hitchhiker's Practical Guide to Text Analysis
Catch an informative ride on a text analytics journey.

PROC DATASETS: The Swiss Army Knife of SAS® Procedures
If you write programs using Base SAS, whether you're a newbie, intermediate or advanced — this webinar is for you.

What's Newin SAS® Enterprise Miner™ 13.1
SASE expert Jonathan Wexler showcases the highlight reel for our newest release of SAS Enterprise Miner.

Time Series Clustering: Analysis of Dynamic Systems
SASE® expert David Corliss will show you how to apply cluster analysis methodology to time series data

SA ST What's New in SAS® Visual Analytics 6.3
Watch this series of informative webinars and find cut what's new in our latest release of SAS Visual Analytics.

SA ST Integration with Hadoop: Part Il
Tune in for part two of our series on Hadoop — learning more about SAS integration with Hadoop.

Getting Started with SA ST Visual Analytics
Hear from SAS expert Mary Osborne as she helps make analytics more approachable.

Figure 11. Archived SAS Talks Webinars
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Getting Started with SAS® Graph Template Language
SAS R & D Director, Sanjay Matange, will demonstrate different ways to get, create or customize graphs in this live wehbhinar.

SA ST 0.4: What's New for SA S& Administrators
SAS Principal Product Manager Amy Peters highlights what's new in SAS 9.41

SA ST Visual Analytics for Higher Education
SAS Visual Analytics case study presented by Marc Vaglio-Laurin

How to Integrate SAS® and Teradata
Explore the nuts and bolts of integrating SAS and Teradata.

Getting Started with SAS® Graph Template Language
ways to get, create or customize graphs.

New Features: SA ST Activity-Based Management
Learn how the product morphs into SAS Cost and Profitability Management later in 2013,

Building Credit Scorecards Using SAS® Enterprise Miner™
Learn how to use Credit Scoring for SAS Enterprise Miner.

What's Hot, What's Not: Skills for SA ST Professionals
Examine the extensive array of procedures, programming tools and technigues honed by current and prior generations of users.

Getting Started with SAS®
Have no fear —we're bringing SAS experts to the rescuel

Getting Started with SAS® and Hadoop
In this live webinar, SAS technical expert Jeff Bailey covers the basics of SAS and Hadoop.

Introduction to Custom Tasks in SAS® Enterprise Guide®
In this session, you'll learn what custom tasks are available and how you can download and install them. You'll also see a few of the tasks in action
as partofa live demo.

Live at SA S Global Forum: Get the Most from Your SAS Experience
Taped live during SAS Global Forum 2013, this discussion outlines a number of informative resources to help users of all levels.

Key Capabilities of SAS® Grid Computing
This session shows you how to use various SAS applications running in a SAS Grid Computing environment.

SAS® Grid Manager: Meet Platform Computing
Explore the SAS Alliance with a special focus on Platform Computing's partnership on the development of SAS Grid Manager.

Getting Started with SAS® Enterprise Guide®
In this live webinar, technical experts from the SAS Customer Loyalty team will introduce you to SAS Enterprise Guide

Getting Started with SAS® Hash Objects
If hash objects confuse you, orif you're wondering whether learning about them is worthwhile, join us for this wehinar.

New Features for SAS® Text Miner
Hear details on the latest SAS Text Miner 12.1 product enhancements.

Best Practices for Configuring Your 10 Subsystem for SAS%9
Best practices for configuring your 1O subsystem for SASE9

Figure 11. Archived SAS Talks Webinars (continued)
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New Features for SAS® Enterprise Bl Server
SAS® SAS Product Manager Rick Styll reviews the new features and functions available in SAS Enterprise Bl Server and SAS BI.

Customer Segmentation Made Simple
Join author and SAS® expert Randy Collica as he explains how to use SAS® Enterprise Miner™ and the most commonly available technigues for
customer relationship management (CRM).

Planned Installation? No Problem!
In this session, our presentars will break down the deployment process for SAS 9.3, direct you to critical documentation and help you understand
the steps necessary to meet (or even beat) your installation goals.

Project Organization Proposal and Project Leadership Plan
In this session, youw'll discover an easy-to-use Project Organization Proposal (POP) that can be implemented without adding additional resources to
the MIS or IT divisions.

Time Series Data Mining with SAS® Enterprise Miner™
Udo Sglavo from SAS R&D examines the benefit of considering the time dimension in SAS Enterprise Miner projects and how users will benefit
from time series similarity analysis.

An ODS Menu for All Appetites and Applications
Chevell Parker from SAS Technical Support reveals how to harness the power of various ODS destinations to generate memorable applications
and reports.

Consider an Analytical Center of Excellence {and Other Ways to Create More Analytic Bandwidth)
Anne Milley, Director of Analytic Strategy at JMP.

Macros Made Easy (and More Efficient) with SAS® Enterprise Guide® 4.2 Prompts
Kenneth Sucher, SAS Certified Instructor.

Web Development with SAS® by Example
SAS Press author Frederick Pratter will introduce you to some ofthe products and features available for creating Web content using SAS.

Tips and Tricks for Finding SA §® Information
Gettips and tricks to help you be more productive with your SAS software.

New Goodies for the SAS® Programmer in SAS® Enterprise Guide® 4.3
Chris Hemedinger, Senior Software Manager in SAS R&D, explores tools that help SAS programmers of all skill levels to create and maintain SAS
programs with greater confidence and efficiency.

SAS Web Report Studio Performance Improvement
SAS Technical Architect Angela Hall will explain how to implement performance-improving mechanisms on your SAS system using SCGL pass-
through functionality

That's Mot What | Meant: Adventures in Defining New Variables
Statistics professor John Bailer will explore ways to confirm that you have correctly constructed or recoded variables, illustrating surprises that
might arise when SAS® does what you said instead of what you meant.

Feeding Output from PROC SUMMARY into a SAS®3 OLAP Cube
SAS Regional Education Manager and Instructor Michelle Buchecker will teach you how to take your existing data sets and turn them into SAS®9
OLAP cubes.

PROC REPORT Basics: Getting Started with the Primary Statements
5AS® Certified Advanced Professional Art Carpenter will teach you how to use PROC REPORT to summarize and display your data more
effectively.

Visualization of Data and Models
JMP's chief architect John Sall teaches you how to get meaninagful visual analyses to answer your business questions.

Figure 11. Archived SAS Talks Webinars (continued)
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CSSSTYLE: Stylish Output with OD S and SAS® 9.2
This session will teach you how to use cascading style sheet (CS5S5) files — enabling you to add style (e.q., fonts, colors, spacing) to your Web
documents.

Making SAS® Enterprise Guide® the Center of Your Business
This session will explore how to analyze information in SAS Enterprise Guide and publish it to your organization guickly and effectively

SAS® Formats and the Format Procedure
Dwuring this session, discover the benefits and convenience of the FORMAT procedure.

Meodifying OD S Statistical Graphics Templates in SAS® 0.2
This Webinar will show you how to apply the programming techniques for modifying the default graphs.

An Introduction to Creating Multi-Sheet Microsoft Excel Workbooks the Easy Way with S4 8%
This talk provides basic information on how to use Base SAS®9 software to quickly and easily create multi-sheet Microsoft Excel workbooks.

SAS® Enterprise Guide® for the Programmer: What's in It for Me?
This Webinar will show you how SAS Enterprise Guide helps you exploitthe power of SAS and publish dynamic results in a Microsoft Windows
client application.

An Introduction to SAS/IMLE Studio
This Webinar highlights the essentials needead to begin using SAS/INL in SAST9.2.

Getting Started with OD S Statistical Graphics in SAS® 9.2
This talk will give you the essentials you need to begin using ODS Graphics in SAS 9.2,

Social Networks in Data Mining: Challenges and Applications
The methodology presented in this session easily generalizes to other areas where social networks also play a crucial role, including customer
acquisition, risk management and fraud detection.

SAS® Information Management: Leverage and Extend Hadoop
In this webinar, we'll explare the technology behind how SAS both simplifies and augments Hadoop.

Using Data Mining in Forecasting Problems
This session explores how to wring maximum value out of available time series data, including methodologies and examples.

Figure 11. Archived SAS Talks Webinars (continued)

SAS YouTube Channel Videos

The SAS YouTube Channel Videos are available to all users and can be accessed at, http://www.youtube.com/. Available video
channels include: Analytics 2014, Featured SAS Customer Stories, SAS Customer Stories, SAS Visual Analytics, SAS Customer
Intelligence, SAS Data Management, SAS High-Performance Analytics, Popular Uploads, and Created Playlists. The SAS YouTube
Channel also provides access to various featured SAS channels, as shown in Figure 12, below.

Featured channels

§sas s

Czech

Canada FRANCE Republic
SAS SoftwareCanada SASsoftwareGermany SAS France SASsoftwareltaly SASsoftwareCzechRep

Subscribe | 204 Subscribe | 218 Subscribe 241 Subscribe | 176 Subscribe | 13

6sas

Slovakia Horcic sasCommunity.org
SASSlovakia SAS Portugal SAS Institute Nordic SAS Asia Pacific sasCommunity
Subscribe 23 Subscribe 27 Subscribe 70 Subscribe 372 Subscribe 507

Curriculum
¥ Pathwayss
JMPSoftwareFromSAS SAS Curriculum Pathways
Subscribe | 1K Subscribe | 435

Figure 12. Featured SAS Channels
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The SAS YouTube Channel supports a number of topics, as shown in Figure 13, below.

SAS Customer Stories  PLAY ALL

Hear dozens of SAS customers from across many industries explain how their businesses were
able to achieve or exceed performance goals, discover new insights, improve revenues and more

Improving the Online A Data Management Strategy SciSports and SAS Viya Turkcell Uses SAS Analytics
Customer Journey - 1-800-... That Benefits Veterans Score New Insights on... for Better Company...

e @ @

Artificial Intelligence, Machine Learning & Deep Learning ~ PLAY ALL

Artificial intelligence, machine learning and deep learning solutions from SAS are revolutionizing
the way we live and work. Learn more at http://www.sas.com/ai

Artificial Intelligence: Why How Will Data Privacy Affect

The Difference Between
Artificial Intelligence and... the Hype? - Oliver... the Growth of AI? - Oliver...

vare @

What Is The Internet of Things?  PLAY ALL

The Internet of Things (IoT) is a growing network of everyday objects — from industrial machines to
consumer goods to vehicles — that can share information and complete tasks while you are busy

We're All Connected - Analytics Powers the Internet Analytics Powers the Internet Analytics Powers the Internet
Analytics and the Internet o... of Things (loT) for the... of Things (loT) for Oil & Gas... of Things (loT) for Smart...

are @ : tware @ SAS Software @ SAS Software @

Figure 13. SAS Software YouTube Channel Topics
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SAS Viya PLAYALL

SAS Viya is a single, cloud-ready environment that will serve everyone with the reliable, scalable,
secure analytics management and governance essential for agile IT. Learn more at

CGrNGE@RN e
SAS Viya

SAS Viya - Experience Your What Is a Modern Analytics Does It Make Sense to Have How Can IT Be Source of

New Possible Environment? One Analytics Environment? Agility and Provide...
re @ e @ S

vare @

SAS Visual Analytics & Visual Statistics  PLAY ALL

SAS Visual Analytics allows you to get fast answers to complex questions using data of any size -
including big data in Hadoop. Guided exploration makes it easy. In-memory processing makes it

This Is You: SAS Visual SAS Visual Statistics 8.2 (on SAS Visual Analytics 8.1 (on SAS Visual Analytics 8.1 (on
Analytics SAS Viya) — Logistic... SAS Viya) — Data Preparation SAS Viya) — Exploration and...

Software @ SAS Software @ SAS Software @

Software &

4K aews *« 6 months aao 5 7K awes - e
Z Views * 6 mo S ago J yea

CcC

clel K views - 1 year ago

SAS Customer Intelligence  PLAY ALL

Craft contextual customer interactions based on insights gleaned from big data and analytics.
Measure and optimize the customer experience in both the digital and physical worlds. Learn more!

SAS Customer Intelligence The Power of SAS: Analytic- What Is Digital Marketing and
360 Engage — A Marketer's... driven Decisions for the... Why It Matters - The SAS...

SA ftware @ SA 2 S are @

~CC ; CC c 2 o

Figure 13. SAS Software YouTube Channel Topics (continued)
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SAS Data Management  PLAY ALL

SAS Data Management helps you analyze, improve and control data in one platform. The result?
Better data governance. More collaboration between business and IT. And more consistent

/

S
7

|
WY \
|

ot

SAS Data Management Data Integration: A Strategy Data Preparation for 60-Second Scoop on SAS
Demo: Manage Your Data... for the Future Analytics in the Age of Big... Data Loader for Hadoop

SAS Data for Good  PLAY ALL

SAS is proud to be part of the Data for Good movement, which encourages using data in
meaningful ways to solve humanitarian issues around poverty, heaith, human rights, education and

S .
SAS: Leading Positive Data for Good: DataDive @ Using Big Data for Good to Using Data to Battle
Change SAS Protect At-Risk Children America's Deadliest Disease
SAS Software @ S ftware © SAS Software ©
ews * 3 months ag mont ag 464 vig e3r ago

Uploads PLAYALL

~ WHATIS
| BLOCKCHAIN ?

$sas 222 4 9Sas
[ e
SAS Analytics Café - How What is Blockchain? Event Stream Processing 5.2 #SAstalks: Gustavo
data analytics can help... -~ and Machine Learning Werutsky, Diretor da LACOG...
86 views * 1 day ago 44 views + 5 days ago 125 views + 1 week ago

Figure 13. SAS Software YouTube Channel Topics (continued)
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Conclusion

As technology continues to expand to newer and greater horizons, it is essential that students, professionals, and anyone with a
curiosity for knowledge have a way to differentiate themselves from the crowd. The savvy SAS user accomplishes this by
accessing the readily available MOOCs and videos with a computer (workstation, laptop or “smart” device), an Internet
connection and a web browser, to learn techniques, tips, code examples, and other approaches from the comfort of their living
room, bedroom, dorm, office, beach house, or countless other places in the world; downloading and using the “free” SAS
University Edition software to learn data access, manipulation, programming, statistical, and reporting techniques; accessing a
wealth of published conference “white” papers using lexjansen.com; accessing technical content on support.sas.com, and SAS
Channel YouTube videos.
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