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ABSTRACT

SAS Enterprise Guide continues to gain acceptance among SAS programmers as an enterprise solution for a wide
range of reporting and analytic applications. However, in order for organizations to realize maximum benefit from
their investment in Enterprise Guide, subject-matter experts and a new generation of analysts who have not been
trained as SAS programmers need to be trained in the use of this tool. The current work provides a framework for
this training by explaining the relationship between Enterprise Guide and traditional SAS programming, introducing
the basic Enterprise Guide concepts necessary to function in this environment, and presenting examples of common
tasks that will help these users become immediately productive.

INTRODUCTION

SAS has been a leader in the field of analytics for more than 30 years. For much of that time, however, access to the
power of SAS analytics was limited to those intrepid few who were driven to master the SAS programming language.
Still today, mastering DATA and PROCEDURE step syntax, acquiring a tool bag of one's most trusted SAS
Functions, and learning how to "think like SAS" still involves a significantly long learning curve—at a time when data
and analytics are of greater strategic (and operational) importance than ever before. However, thanks to Enterprise
Guide, new analysts without SAS programming experience and business users with the subject matter expertise
necessary to directly utilize analytics in their day-to-day decision-making can readily gain access to the power of SAS
analytics.

In the past, many potential users of SAS software within the business-user ranks were overwhelmed by the prospect
of having to "program" in order to extract, manipulate, and analyze data. Many of these same users were very
comfortable using GUI tools to sort and filter datasets, but the benefit of having access to the analytic power of SAS
did not outweigh their trepidation over the perceived time and effort required to learn both the syntax of the SAS
programming language and the concepts necessary to operate efficiently in the SAS system. Similarly, individuals
new to the IT analyst role were often intimidated by the expectation that they would quickly become proficient with the
SAS language and immediately be an efficient, productive member of the analytic function within their organization.
Managers were often tasked with training these new analysts in SAS programming in addition to developing their
content knowledge about the data and processes they were analyzing. There were significant risks on all sides of
this equation..."will | be successful in this new analyst position?"..."will the new analyst develop all of the skills | need
them to master?" Meanwhile, business users were still queuing up with lists of ad hoc requests that needed attention
because they had no way of autonomously accessing, manipulating, and reporting on the data.

To address this confluence of challenges, Enterprise Guide was developed to make SAS accessible to a wider
variety of users. Until recently, however, SAS programmers have been slow to accept Enterprise Guide as a bona
fide SAS development solution. Many felt it was really just a point-and-click end-user tool, not a full-fledged
programming tool like SAS Display Manager. More recent versions of Enterprise Guide, however, have made it
easier for SAS programmers to leverage their SAS skills against the task of creating powerful, robust, and user-
friendly analytic and reporting solutions, and as a result, there is growing acceptance of Enterprise Guide as an
analytic solution (Bangi, Hemedinger, & Slocum, 2010; Fecht & Dhillon, 2011; Ravenna, 2011; Schacherer, 2012a;
Sucher, 2010).

This rejuvenated interest in Enterprise Guide as an enterprise solution is likely to result in a significant (and potentially
rapid) culture shift in the SAS community. When successfully implemented, Enterprise Guide holds the potential to
greatly facilitate the development of new analysts and to enable a broader group of business users to answer
guestions themselves rather than waiting in a queue for the next available SAS programmer. For both of these
populations, SAS Enterprise Guide can be a tremendously powerful tool, and the organizations that best facilitate the
empowerment of these employees will gain a competitive advantage.

The current work, therefore, focuses on the addressing the training needs of new Enterprise Guide users with little or
no previous SAS programming experience. First, an overview of traditional SAS programming methods and concepts
is presented in order for users to better understand what Enterprise Guide really is and how it does what it does.
Following this overview of traditional SAS programming, a description of the Enterprise Guide interface is provided
and the relationship between Enterprise Guide tasks and projects and the SAS programming language is explained.

! Having at least a high-level understanding of the SAS system also helps bridge communication gaps between these new
Enterprise Guide users and experienced SAS programmers.



SAS Global Forum 2013 SAS® Enterprise Guide® — Implementation and Usage

The Concepts and Practice of Analysis with SAS® Enterprise Guide®

This description includes not only explanations of the interface components over which the user has control, but also
the data sources, executable objects, and storage locations that are controlled by the SAS administrator and
business intelligence content builders. Finally, a sample project is built from start to finish—demonstrating the use of
Enterprise Guide tasks and introducing SAS concepts that users new to the SAS environment will find useful in
developing their own SAS Enterprise Guide solutions.

SAS Programming

Traditionally, SAS programmers manipulate data and generate output by writing and executing programs using SAS
language syntax in a development environment known as the Display Manager. This development environment is
made up of four main components: the EDITOR, LOG, and OUTPUT windows and the SAS EXPLORER.
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The EDITOR window is where the actual syntax of the SAS program is written. The commands written here can be
used to import data files, extract data from relational database management systems, filter, sort, and merge datasets,
transform/recode variables, and execute analytic procedures. As these programs are run, SAS generates information
about the execution of the SAS syntax in the LOG window—identifying syntax errors in the code and describing the
datasets being created. As analytic and reporting procedures are executed, the default behavior of SAS is to print
the results of those procedures in the OUTPUT window (or, the Results Viewer beginning in SAS 9.2). The SAS
EXPLORER allows the programmer to keep track of the data objects with which he or she is working, and, more
importantly, allows a means of manually interacting with those datasets by opening them in a data grid view or right-
clicking on them to study their properties.

Of course, one of the long-standing stumbling blocks to new users of the SAS system is that SAS is, by its nature, a
programming language. This means that there are new concepts to learn and new syntax to master in order to
perform even the most basic data transformations and analyses. The SAS program depicted below (see Schacherer,
2012b for the full code) is used to import a monthly data file named with the convention "<year>_<month>.txt" from
an FTP server, create a summary report, and e-mail a .PDF file of the results to the analyst's. When executed, the
SAS processing engine begins parsing the program at the first line of the file and continues through the end of the
file—executing each processing step as it is encountered in the program file. Performing these same steps manually
would require using a number of different software applications to navigate to the FTP server, define how to import
the file, and download it, compute new variables once the file is downloaded, create the report output, save the
output as a .PDF file, and attach the file to an e-mail message. With this SAS program, however, once the code for
these steps is written, all you need to do to perform these steps again is to open the program and execute it again in
Display Manager. Especially for recurring reports and analyses, such a programmatic approach has clear
advantages over performing the task manually. Moreover, the sophisticated statistical analysis and data
manipulation capabilities available in SAS provide functionality available in few other software packages.
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[#4 Paid Claims Report - 12JAN2011 A.sas
$LET SOURCE_FILE1 = %SYSFUNC (YEAR ($SYSFUNC (INTNX (MONTH, $SYSFUNC (TODAY ()),-1}}))_;

2 RLET SOURCE_FILEZ = $5YSFUNC (MONTH ($5YSFUNC (INTNX (MONTH, $5YSFUNC (TODAY ()),-1))),22.) .txt;
3

4 FILENAME source FTP "&source filel&source filel2™ USER='chris' PAS5=&PASSWORD

5 HOST = 'schacherer.com' CD ="f 3

e G it oo B S

TEIDATA monthly report_data;

8 INFILE source FIRSTOB5=2 MISSOVER LRECL=300:

g INPUT @1 datepaid mmddyylO. @13 account_no $10. @25 prin dx $6. @273 paid amount dollarll.;
ig IF billed charges ne . THEN discount rate = .8*billed charges;
11 ELSE discount_rate = 0.;
12 PUT account_no svc_date :mmddyyl0. cpt billed charges :dollarl2.2;
13 RON:
&
15 ©ODS PDF FILE='C:\monthly claims report.pdf' STYLE = Journal

16 TITILE 'Claim Payments by Paid Date';

3 o)

18 PROC TABULATE DATA=monthly report data;

18 CL&SS datepaid;

20 VRR paid_amount;

21 TABLE datepaid='',sum=""¥*(paid amount='Total Paid')*FORMAT=DCLLAR20.

P T OV, WAl P W

22 /BOX¥='Faid Date';
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So, how does one write a SAS program? The answer provided below is not meant to train the reader in all of the
necessary concepts and techniques, but to introduce you to these concepts so that you can identify and understand
their parallels in the Enterprise Guide environment.

Program Headers & Comments. The first step in writing a good SAS program is to write a "header" to help future
users of the program understand why the program was written as well as to identify who wrote it and when it was
written. Header information is written at the top of the program as a comment (or series of comments)—using "/*" to
signify the beginning of the comment and "*/" to signify the end of the comment. Using the commenting syntax is
important because when you run your program the SAS processing engine will attempt to execute all uncommented
text. If your comments are not enclosed in appropriate commenting marks, the SAS engine will attempt to execute
them as if they were SAS programming commands—which will result in errors being generated in the LOG.

a

& Example SAS Program.sas

&

4

data with medical claims and study impact of program participation on total
claims cost for XYZ Co.

2013-02-13A - Author: Chris Schacherer

[ T Y O I R

ny pt
DO sl ol « g P P o) Vs s P YT P
Whether using a more or less formal method of documenting the purpose of your programs, the key to writing
effective header information is recording sufficient information to enable future users of the program to understand
the original purpose of the program and any major revisions it has undergone. Combined with comments in the body
of the program that explain the program logic, programmers that inherit the code will be able to successfully maintain,
debug, and modify the program throughout its lifecycle. After completing or updating the header section of a
program, a common first executable statement found in a SAS program is a LIBNAME statement—which defines the
location(s) (or, "libraries") where SAS will find the source data being manipulated/analyzed and where the SAS
datasets created by the program will be stored.

LIBRARIES. Libraries in SAS are logical pointers used to specify the location of the SAS objects with which the
program interacts. These locations can be directories on a local hard drives, mapped network drives, or database
schemas in a relational database management system such as Oracle®, Microsoft® SQL Server®, etc. Within a
SAS program, libraries are defined using the LIBNAME statement. The following LIBNAME statement defines the
"Production Datasets" directory on the mapped "S:\" drive as the library "LOCAL".

[# Example SAS Program.sas P
14 ;
2
3 n ;
4 edical claims and study impact of program participation on total
5 at for XY¥Z Co.
5. WA
T
8 LIBNAME LOCAL '5:\Production Datasets\'; ,

’?wmjaﬂuwwwfwrjw&ﬁw‘
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After the LIBNAME statement is executed, SAS will recognize the library name (or "libref") "LOCAL" as a reference to
the location "S:\Production Datasets". This relationship between the libref and the specified location will remain intact
for the rest of the SAS session or until the libref "LOCAL" is reassigned to a different location using another LIBNAME
statement. Whenever a reference to the library LOCAL is made in your SAS program, "S:\Production Datasets" will
be searched for the specified object. In Display Manager, when you open "LOCAL" in the SAS Explorer, you will see
the SAS data objects that are stored in this directory.

One characteristic of libraries that is sometimes confusing to novice SAS programmers is that only SAS data objects
appear in the library when it is viewed through the SAS Explorer. Even though the specified directory may contain
other files that can be viewed in Windows Explorer (e.g., Readme.txt, etc.), only objects that SAS recognizes as
natively accessible by SAS are seen in the SAS Explorer view of the library.

@uv| » Computer » HCA (\isassrvrl) (5:) » Production Dataset.

Explorer =l 5] 5 &
= - — Log - {Untitled) ‘g r
Contents of lLocal v Organize « Burn MNew folder =
MName NOTE: SAS initialization used: = ég
- real time 6.86 seconds ; - F 4 = Name %
C‘ﬂ'ms cpu time 0.99 seconds oy -aveTEES g @é
EEIMembers i s, s § £, 0sDisk (C) =] claims.sasThdat o ¢
roduction Datasets
EdProviders NEITE Libref LOCAL was Successfu] 1y assigned < ¥ HCA (sassrvrl) (5) D_] Data Dictionary to Accompany Prclduw
EQuality_measures

ngine:
Physical Name: S \Productlon Datasets ! o 2 members sasThdt 4
ﬁ‘ ] M Computer E production Dataset Audit Reportsadsx

& Downloads EEE providers.sasTbdat f
. Public Eﬂ quality_measures.sas/bdat
& Google Drive | Readmebd

For example, in the Windows Explorer® window on the right, we see that, in addition to the SAS datasets there are
also Microsoft Word® and Excel® files as well as a .TXT file. In the SAS Explorer window showing the contents of
"Local" the only files that are displayed are the SAS datasets.

Although the "S:\" drive was successfully used to specify the location of the library "LOCAL" in the previous example,
it should be noted that if this program is going to be shared by different analysts, everyone that uses the program
would need to have their "S:\" drive mapped to the same location as the creator of the SAS program. Therefore, for
the sake of portability of your code from one computer to another, it is recommended that libraries referencing
network locations be defined using their universal naming convention (UNC) name. In the current example, you
would specify LOCAL as follows to specify the full server and directory path to the "Production Datasets."

@ Example SAS Program.sas L 4
1/ F
2 2013-02-13a hris Schach ¥
3 I ersion 5 Togr integr,
q data medical claims and study impac
5 claims cost for XYZ Co.
& */ o
7
8 LIBNAME LOCAL '\\sassrvrl\HCA\Production Datasets\':; j

Finally, source data are not just shared as SAS data files on local or network drives, but often resides in relational
database management systems. In order to facilitate access to these systems, SAS allows users (via SAS/ACCESS)
to connect directly to the databases to which they have access and read the associated database tables and views
much as they would read SAS datasets on local and network drives.

In the following example, the SAS Library "FINANCE" is defined as a connection to the Microsoft SQL Server
database "billing". This library definition specifies that the database type is an Object Linking and Embedding (OLE)
connection to the local system interface SQLOLEDB.1. The library specification further defines the "initial catalog" as
the database "billing" running on the SQL Server named "SQLSRVR1" and the database schema to which the SAS
library "FINANCE" will attach is "DBO".

LIBNAME FINANCE OLEDB PROVIDER=SQLOLEDB.1 REQUIRED=Yes

USER = cschacherer DATASOURCE = "SQLSRVRI1"
PROPERTIES = ('initial catalog'=billing

'Persist Security Info'=True)
SCHEMA = 'DBO';
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Finally, in addition to libraries defined by LIBNAME statements in the SAS program, there is one library that is always
available when a SAS session is initiated—WORK. The WORK library refers to temporary work space used by SAS
programs. If your program creates interim datasets that you do not intend to persist after the execution of the
program, you can specify their storage location as the WORK library and they will be purged when your SAS session
ends. A common mistake made by novice SAS programmers is creating a final, analytic dataset in the WORK library
with the idea that they will use that dataset in a future analysis. Much to their surprise, however, the next time they
start SAS, the WORK directory is empty—because, of course, it was purged when they ended their previous SAS
session.

THE PROGRAM BODY — DATA AND PROC STEPS. The body of a SAS program is where the code is written to perform
data transformations, analyses, and report generation. This work is accomplished using two types of executable
syntax: DATA steps and PROC steps. DATA steps process the rows of data in a source dataset in a serial,
sequential fashion—beginning with the first record in the dataset and continuing (by default) until the end of the
source dataset is reached. The code written within the DATA step is used to create new variables, assign values to
variables, apply conditional logic to the processing of records in the dataset, and identify which records and variables
are output to the resulting dataset. You can think of the DATA step as a general purpose, user-defined manipulation
of the source dataset—a DATA (management) step, if you will.

In its simplest form, the DATA step involves specifying the target dataset you wish to create and using the SET
command to specify the source dataset(s) that you wish to use in creating the target dataset. The DATA step is
terminated by the "RUN" command which indicates to SAS the end of an executable block of code. The following
DATA step creates a copy (in the WORK library) of the "claims" dataset read from the "local" library. Each record in
"local.claims" (the "fully qualified" name of the dataset) is read into memory and then written out (in this case with no
additional transformations) to the dataset "work.claims01".

DATA work.claimsO01;
SET local.claims;
RUN;

What happens between the DATA statement and RUN determines how the source dataset is transformed to create
the target dataset. For example, if you wanted to subset a dataset of healthcare claims to create a dataset consisting
of only "PAID" claims for a specific client company (for example, "XYZ Co.") you could use a "WHERE" clause to
specify that only records with a "client_code" value of 25 (the code used to identify client company "XYZ Co.") and a
"claim_status" of "PAID" should be included in "xyz_claims". Within this same DATA step, you could compute the
new variable "netpay" for each record in "xyz_claims" by declaring the variable name and assigning it a value
equivalent to the resolution of the arithmetic expression "allowed_amount — copay”. The result of this DATA step is a
dataset of paid claims generated by employees of the client company "XYZ Co."

DATA work.xyz claims;
SET local.claims;

WHERE client code = 25 and claim status = 'PAID';
netpay = allowed amount - copay;
RUN;

The resulting dataset, in turn, could be merged with other datasets in subsequent steps in the program to yield a
dataset with all of the variables necessary for your report or analysis®.

Whereas the DATA step is a very powerful tool for manipulating the records and variables that make up a dataset,
much of the power of SAS is derived from PROCEDURE (or PROC) steps. According to the SAS (2010), "SAS
procedures analyze data in SAS data sets to produce statistics, tables, reports, charts, and plots, to create SQL
queries, and to perform other analyses and operations on your data. They also provide ways to manage and print
SAS files". Put simply, PROCs are specialized program units provided by SAS to perform specific types of
operations on datasets. Through utilization of syntax extensions and options available for each PROC, the SAS
programmer can modify the PROC's behavior, but its core functionality is confined to the type of operation for which it
was designed.

One SAS procedure commonly used to "profile" (or, provide an overview of) a dataset is the FREQUENCY
PROCEDURE (PROC FREQ) which produces frequency distributions and performs inferential statistical tests on
categorical data. As demonstrated in the following example, like many other PROCs, PROC FREQ begins with
specification of the dataset on which the PROC will be performed—in this case, the "xyz_claims" dataset. This is

2 For excellent, expanded explanations of the DATA step programming, the reader is referred to Aster & Seidman (1997), Cody
(2007), and Whitlock (2007).
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followed by a TABLE statement that specifies the dataset variables (or combination of variables) that will be
analyzed. In this example, the distribution of health plan claims for "XYZ Co." is analyzed for each of two categorical
variables—"gender" and "wellness" (an indicator of whether the health plan member with which the claim is
associated is a participant in the company's Wellness program).

TITLE 'Claim Frequencies Across Gender and Wellness Program Participation';
PROC FREQ DATA=work.xyz claims;

TABLE wellness gender;

RUN;

@ Results Viewer - sashtml.htm .

Claim Frequencies Across Gender and Wellness Program Participation

The FREQ Procedure

Cumulative | Cumulative

] Freq y | Percent| Frequency Percent
Non-Participant 2569 39.66 2569 39.66
Participant 3909 60.34 6478 100.00

Cumulative | Cumulative

gender Frequency  Percent Frequency Percent
F T 5821 3T 58.21
1] 2707 4179 6478 100.00

T s P S B st il . et P G el § sy
In the preceding PROC FREQ example, individual tables are produced to look at the distribution of healthcare claims
generated by "XYZ Co." employees across "gender" and "wellness" program participation but with a simple
adjustment to the TABLE statement's syntax, you can produce the cross-tab of the claim frequencies across both
gender and wellness.

TITLE 'Crosstab of Frequencies (Gender x Wellness Program Participation)';
PROC FREQ DATA=work.xyz claims;

TABLE wellness*gender;
RUN;

[8] Results Viewer - SAS Output [ ||

Crosstab of Frequencies (Gender x Wellness Program Participation)

The FREQ Procedure

Frequency Table of wellness by gender
Percent

gender
Row Pct 1
Col Pct wellness F M Total

Non-Participant | 1487 | 1082 2569
2295 1670 | 39.66
57.88 | 4212
3943 39.97

Participant 2284 | 1625 3909
3526 | 265.08 60.34
5843 4157
60.57  60.03

Total 3771 2707 | 6478
5821 41.79 | 100.00

o7 P i Y el ey pur 00 Pt ookl B sV P~

In addition to this tabular output, PROC FREQ can also be used to produce inferential statistics (e.g., Chi-Square
tests) and to produce a dataset containing the PROC FREQ output that can be used as source data for subsequent
steps in the SAS program.

PROC FREQ DATA=work.xyz claims;
TABLE wellness*gender / chisq out = wellness_gender fregq;
RUN;
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Statistics for Table of wellness by gender

Statistic DF | Value Prob
Chi-Square 1 0.1906 06625
Likelihood Ratio Chi-Square | 1| 0.1905 0.6625
Continuity Adj. Chi-Square | 1 0.1687 0.6812 4 sas -
Mantel H I Chi.Sq I 1 T 01905 0.6625 File Edit View Tools Data Solutions Window Help
antel-naensze I->quare L 4 - . e —
| 1 v BT “ EREG
Phi Coefficient -0.0054 N & - -
plorer =] >
Contingency Coefficient 0.0054 T [5h VIEWTABLE: Work.Wellness_gender freq (Frequency Counts and Percentages)
Percent of
Cramer's V -0.0054 wellness gender Fre[‘::louuer:w Total j
Frequency Y
1 Non-Participant F 1487 22954615622
Fisher's Exact Test W Non-Participant ] 1082 16.702686014 r
3 Participant F 2284 35257795616
Eelllt Whiselency i) 1407 4| Paricipant M 1625 25024902748 4
Left-sided Pr<=F 0.3405 ‘r o
"L‘--u

Right-sided Pr>=F 0.6781

Table Probability (P) | 0.0187
Two-sided Pr <=P 0.6804

Sample Size = 6478

Just as PROC FREQ can analyze an entire dataset and produce a frequency distribution in seconds, the MEANS
procedure (PROC MEANS) can be used to provide the mean, standard deviation, and minimum/maximum values for
one or more numeric variables in your analytic dataset®. In the following example, these statistics are generated for
the "netpay" variable produced an earlier example.

TITLE 'Mean Value of Netpay Across all XYZ Co. Claims';
PROC MEANS DATA=work.xyz claims;

VAR netpay;
RUN;

G Results Viewer - SAS Output =8 =0

Mean Value of Netpay Across all XYZ Co. Claims
The MEANS Procedure
Analysis Variable : netpay

N Mean 5td Dev | Minimum  Maximum

6478 | 241.1367953 | 319.0360734 0 2296.00

Again, by altering the syntax of the PROC slightly, a different analytic question is answered. In the following
example, the mean, standard deviation, and minimum/maximum values for "netpay" are produced separately for the
claims associated with health plan members who are "Participants" and "Non-Participants" in the Wellness program.

TITLE 'Average Netpay for Wellness "Participants" and "Non Participants';
PROC MEANS DATA=work.xyz claims;

VAR netpay;

BY wellness;
RUN;

% In addition to being useful for standard reporting of descriptive statistics, however, PROC MEANS is also valuable as a data
cleaning tool—as it can reveal out-of-range values (e.g., identifying negative values for "Patient Age", revealing variables like "Cost",
and "Billed Amount" that may have too little or too much variance based on historical data, etc.).

7
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[#) Results Viewer - SAS Output o] -E ] .

Average Netpay for Wellness "Participants” and "Non_Participants -

The MEANS Procedure

wellness=Non-Participant

Analysis Variable : netpay
N Mean Std Dev | Minimum | Maximum

2569 | 459.4987699 | 415.0800709  51.0500000 2296.00
wellness=Participant

Analysis Variable : netpay
N Mean Std Dev  Minimum  Maximum
3909 97.6290151 59.4494984 0 274.9700000

f”‘*‘wfﬁmm-;wﬁﬁw-@w‘wmwwﬁfﬁﬁw#:mﬁw

In order to analyze a dataset "BY" one or more variables, however, the dataset first needs to be sorted by those
variables. This is accomplished using the SORT PROCEDURE (PROC SORT). In the following example, the
"xyz_claims" dataset is sorted by "wellness" so that the PROC MEANS analysis can be executed by each group.
Unlike the preceding PROC steps however, PROC SORT does not necessarily produce any new output by default
but rewrites the existing dataset in the sort order specified in the BY statement.

PROC SORT DATA=work.xyz claims;
BY wellness;
RUN;

Like all code executed in the SAS program, log entries are generated by execution of the PROC SORT step. The log
entries generated by SAS as it executes a program provide valuable feedback to SAS programmers—allowing them
to know whether or not there were errors encountered in the execution of their program. In this case, the log entry
indicates that the sort was successfully executed—sorting the 6478 records in the "xyz_claims" dataset in .07

seconds.
@ Log - (Untitled) v\
954 |
955% proc sort data=work.xyz_claims;
956 by wellness; f
957 run;
MOTE: There were 6478 observations read from the data set WORK.XYZ_CLAINS. ?
MOTE: The data set WORK.XYZ_CLAIMS has 6478 observations and 13 variables. f
NOTE: PROCEDURE SORT used (Total process time):
real time 0.07 seconds
cpu time 0.00 seconds ?
SAS programs are generally written as a (it St sl 2
. b L
series of DATA and PROC steps used to 2 20130213 - g’
manipulate data and accomplish a discrete ; S gt it B
piece of work such as the production of a 5 claims cost for ¥¥Z Co. 3
monthly report, the statistical analyses s P
assoc|ated Wlth a SCIentIfIC manuscrlpt, or ; LIBNAME LOCAL '\\sassrvri\HCA\Production Datasets\'; =
root cause analysis of an aberrant 10 LIBNAME FINANCE OLEDE PROVIDER=S( DE.1 REQUIRED=Yes e
performance indicator. Using a combination | e S e, IR
of DATA and PROC steps, the analyst is i SCHEMA = 'D3O'; *
able to start from the raw source data, 155 DATA work.xyz_claims: L
H 18 SET 1 1.claims:
manIpU|ate those data to Create the ;'7 W;EREDz:ieztizﬁa = 25 and clajm_st.at.us = 'PAID'; ;
appropriate analytic datasets, and report on 18 netpay = allowed amount - copay:
or analyze those datasets to achieve the o T f‘
Objective Of the program. |n the adjacent 31 TITLE 'Claim Frequencies Ac?usa Gender and Wellness Program Participation': %
. 22E/PROC FREQ DATA=work.xyz_claims:
program, the DATA and PROC steps in the 23 TABLE wellness gender; @
previous examples are shown as part of the s 4
SAS program "XYZ Claims & Wellness i o gl o i sy el g
Analysis.sas". When run in the Display .
Manager, all of the output shown in the 40E/BROC SORT DATA=work.xyz_claims: ¥
previous examples is generated to the §5 i e g’
Results Viewer and descriptions of the a3
. . . 44 TITLE 'Aver Hetpay for Welln "Participants” and "Hon Participants';
execution of each step is written to the LOG i e e e g .,:
WlndOW 46 VAR netpay;
b a7 BY wellness;
48 RUN; f
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Learning to write the SAS code necessary to access, transform, and analyze or report on the data utilized by most
business users on a day-to-day basis is entirely accessible to most anyone who is interested in learning. Historically,
however, many analysts learned SAS programming only as a means to an end—to answer the analytic questions
they face in their day-to-day work. Whereas many of these analysts became very proficient (even great) SAS
programmers, what they probably would have preferred was the ability to derive the benefits of SAS software without
having to learn the syntax of necessary to program PROC and DATA steps. This is precisely where Enterprise Guide
comes into play.

INTRODUCTION TO SAS ENTERPRISE GUIDE

SAS Enterprise Guide is a graphical user interface that allows novice (and experienced) SAS users to generate and
execute SAS code without knowing all of the syntax involved in writing SAS code. For example, say you wanted to
copy data from a database table into a local dataset, but you only want to include a specific subset of records. As a
SAS programmer with many years of experience and significant knowledge gleaned from the likes of Aster and
Seidman (1997), Carpenter (2012), Cody (2007), and Lafler (2004) you might subset these data using:

PROC SQL

PROC SQL;
CREATE TABLE work.xyz claims AS
SELECT a.*,allowed amount - copay AS netpay
FROM local.claims
WHERE client code = 25 and claim status = 'PAID';
QUIT;

or a DATA step with a where clause

DATA work.xyz claims;
SET local.claims;

WHERE client code = 25 and claim status = 'PAID';
netpay = allowed amount - copay;
RUN;

or a DATA step with a conditional output statement

DATA work.xyz claims;
SET local.claims;

netpay = allowed amount - copay;
IF client code = 25 and claim status = 'PAID' THEN OUTPUT;
RUN;

Which way is "right"? Which way is "best"? Several factors come into play. Moreover, you need to know which lines
of code need to end with a semi-colon, the difference between "QUIT" and "RUN", and why one would ever be used
instead of the other. Again, all these things can be learned (and in the opinion of the author are highly valuable and
inherently interesting things to learn), but you just want to produce your analytic dataset as quickly and easily as

possible.
With SAS Enterprise Guide, £y Data Extraction from Claims for Local:LOCAL.CLAIMS |
accomplishing this same task is almost Query name: Dt Edracton from Clams Outpud name:  WORKaya_claims
entlrellly IntUItlvﬁ Asis dlscusseld In_ [ Computed Columns | &) Prompt Manager || Preview G2} Tools - | B Options -
detail later in the paper, aftgr selecting [ Add Tables 3 Delete £l Join Tables || Select Date | Fitor Data | Sort Dota|
the source dataset and adding a Query S 1 (CLAWS) " . = = o [@)

. . . i we UL lumn Name lentifier ummary o e (W)
Bm!der task t(_) your Enterprise Guide 8 i ik el
project, you simply drag and drop the ) ciam_amourt 4 coim ounky | S ke

N . . @ claim_number @da\m_status t1 claim_status
variables you want to include in the L. clam_status € bil_date 11 bil_date 5
resulting dataset into the "Select Data" @ e gjjﬂﬂf”’ o oot
tab. Next, by clicking on "Computed -(Oii ;‘s:doum gdierg_c[u;;mm) il e

. . " enaer jender t1.gender
Columns", you enter Enterprise Guide's § rmimt @ e i
point-and-click interface for creating 8 e ko B ey 2y ts
new variables like "netpay" which are P e
then added to the "Select Data" tab by & netpey . :
default. [7] Select distinct rows only
[ Run J | Save and Close | I Cancel ‘ { Help
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Next, simply select the "Filter Data" tab, 4 Dats Extraction from Claime for LocahL OCALCLAIMS ==
and C“Ck on the "Cl’eate fllter" button Queryname: Data Extraction from Claims Output name: ' WORKxyz_claims
tO_ create the f”termg COﬂdItIOﬂ(S) you . [ Computed Columns | &) Prompt Manager | (5| Preview |EE} Tools ~ | [ Options ~
wish to apply to the source data. As with : Nt i
: . . % Add Tables X Delete EigJoin Tables [ Select Data | Fiter Data | Sort Data
computing new variables, Enterprise EREe - =
Guide provides a highly intuitive user I = Do
. . . ill_date =
interface for creating these filter @ claim_amourt gn.me =zs AND
conditions. When the variables have i gy B (&)
been selected and the filter conditions 8:‘;:;—@“
specified, simply click "Run" to produce - %dmgum (1}
the dataset "xyz_claims" in the WORK D mebii
library. S
B welness
- Computed Columns
L netpay
[ Run ] | Save and Close ‘ { Cancel ‘ { Help |

With Enterprise Guide, instead of writing the code necessary to extract, manipulate, and analyze data, you can point-
and-click your way through the available data and task resources to create your desired analytic output.

Of course, like any software package, there is a learning curve to overcome, but once you understand the basic
functionality of Enterprise Guide, you can expand your analytic capabilities at a very rapid pace. A natural starting
point for learning Enterprise Guide is to explore the major components of the user interface. For most installations of

SAS Enterprise Guide, the software can be launched from the Windows® Start Button and navigating to

Programs®» SAS» SAS Enterprise Guide.

Upon launching Enterprise Guide, you are presented
with some new nomenclature. Do you want to open an
existing project or start a new project? As discussed
previously, the work done using the SAS programming
language is organized into "programs”, so you might
ask yourself "Is a Project the same thing as a
Program?" Not exactly; Slaughter and Delwiche (2010)
define an Enterprise Guide Project as "a collection of
related data, tasks, results, programs, and notes".
These items are logically related in that they are all
included in the project file because they contribute to
the goal of the project—to produce a specific report,
generate analytic results, clean and merge datasets,
etc. In short, a project combines all of the things
needed to perform a discrete unit of work. Of course,
these are the same things that a SAS "program” does,
so whereas there are technical differences between a
"program" and a "project”, you could think of a "project”
as being the same as a "program”. The biggest
difference, of course, is the manner in which you
develop an Enterprise Guide project.

Welcome to 5A5 Enterprise Guide

Open a project
(@ C\_CDMS\SAS Global Forum 2013\Enterprise Guide Donut Chart.egp
@ C\_CDMS\SAS Global Forum 2013\Enterprise Guide Regression.egp
@ C:\_CDMSISAS Global Forum 2013\Enterprise Guide Guery.egp
(@ C:\_CDMS\SAS Global Forum 2013 Enterprise Guide Dynamic Report.egp
(@ C:\_CDMS\SAS Global Forum 2013\ Enterprise Guide t-test.egp
E More projects ..

i@ Mew Project

lew SAS Program

Ej Mew Data
Assistance
?, Tutorial: Getting Started with SAS Enterprizse Guide

|| Don't show this window again

After choosing "New Project" to navigate past the splash-screen“, you are presented with a screen comprised of two
docked windows (the Resource Pane and the Project Tree) and the Workspace—which technically is not a
"window" since it cannot be closed, minimized, etc. independently from the application.

*of course, if at some point you checked "Do not show this window again”, you will no longer see the splash-screen at start-up, but

will instead be taken directly to a new project.
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(@ SAS Enterprise Guide [E=REE
File Edit View Tasks Program Tools £ yo O [ X | 25 o4 | [ |Bog Process Flow -+
Beg Process Flow Run ~ [ Stop | Bxport + Schedule « | Zoom = |[Z3 Project Log | [ Properties +
.
Project Tree
Workspace
; = S::;: OLAP Servers
Resource
Pane
Ready | % No profile selected .

RESOURCE PANE.

The Resource Pane is located in the lower left corner of the Enterprise Guide interface. This window, as its name
suggests, organizes the many "resources" available to the user. The four main types of resources available to you
are: (1) Servers, (2) SAS Folders, (3) Tasks, and (4) Prompts.

1. Servers. As mentioned previously, Enterprise Guide is an
incredibly flexible tool that allows you to generate and execute
SAS code. In order to execute the SAS code you generate, you
need access to a SAS engine; there are two ways in which you
can get the necessary access. First, if you have the PC SAS
installed on your workstation, you will have access to a "server"

Stop

named "Local". Local simply refers to your local installation of the
SAS software with the Display Manager interface. If "Local" is the ¢ (5D Libraries
only server to which you have access, then when you run the ¢ @[] Files
code generated by your Enterprise Guide project, it will be = el
executed on your local installation of PC SAS. However, as & i
Enterprise Guide is part of the SAS Business Intelligence _ - Fles

. . . []---Eh OLAF Servers
Platform, you may not have a local installation of PC SAS and will - iy Private OLAP Servers

be executing your SAS code against a SAS Workspace Server (or [} P 2
Pooled, OLAP, or Stored Process Server—depending on the type — i o gl

of object you are accessing). The workspace server (SASApp, in

the current example) is a centrally-administered SAS server that enables multiple users to simultaneously access
data content and execute SAS code. Some of the following discussion of Enterprise Guide assumes that you are
working in a SAS Bl environment and are utilizing a workspace server, but the manipulation of data with Enterprise
Guide "tasks" is the same whether you are working on a workspace server or a Local installation of SAS.

Assuming that you are working in a SAS Bl environment, the first thing you will need to do in order to use Enterprise
Guide is ask your SAS Administrator to create a SAS Identity for you within that environment. There is probably an
authorization process within your organization that specifies which "Roles" you will be assigned within the
environment (e.g., Marketing Analyst, Finance Report Writer, etc.). Typically, roles are used to specify the data
content to which you have access and they can also (depending on how your environment is administered) limit the
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functionality available to you within Enterprise Guide. Once you have your SAS Identity assigned by the SAS Server
Administrator, you will hopefully have Enterprise Guide installed from a custom deployment that contains all of the
details necessary to connect your installation of Enterprise Guide to the appropriate metadata server (see Smith,
2012 for a discussion of this topic). If this information is not part of your organization's deployment package, when
you first launch Enterprise Guide, you will need to create a "Connection Profile" to identify the SAS Metadata Server
to which you will be connecting. As described by Hemedinger (2012), the connection profile is "like a telephone
number that connects you to your SAS environment".

To create a new connection profile in Enterprise Guide, navigate to the Connections Dialog by navigating to
Tools» SAS Enterprise Guide Explorer» File»Manage Profiles. If your installation of Enterprise Guide does not
have any profiles created, click "Add" to create a profile.

Connections

Profiles
Servers
Updates

Name 2 Machine Port User Set Active
?& <do not use 3 profile>

7| 1 | 3

Lists information about all profiles that have been defined. The active profile is identified by the icon on the left side

More F1)... =

In the "Create Profile" dialog, provide a Name and Description for your connection profile. Next, specify the fully
qualified name of the SAS Metadata Server to which you are connecting along with the port number on which the
server is listening for connection requests (your SAS administrator can provide this information for you). If your SAS
BI Platform environment utilizes Integrated Windows Authentication you will be able to connect to the server with your
Windows network logon, otherwise, provide the user ID and password provided by your Server Administrator and
decide whether or not to save your login information in your profile. Again, depending on your SAS environment, the
"Save login in profile" option may be disabled, forcing you to provide your password each time you log on to the SAS

Server.
1 Create Profile EI

MName:

HCA

Description:

Health Care Analytics
Machine
@ Remote () Local Fort:
heall.cdmsdlc.com 2561

[ Use Integrated Windows Authertication

[¥] Save login in profile

User: Password:
CSchacherer

Putthentication Domain:

[ Save J I Cancel
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With the information for your profile entered, save the profile, highlight the new profile in the Connections dialog, and
click "Set Active".

Connections =)

Profiles Profiles
Servers
Updates

Name Machine Port User Set Active

m <do not use a profile>

HCA hcall.cdmsdic.com 8561 CSchacherer
dangeé the active pm{"\‘l‘et‘:‘:‘tiﬂe selacted pm{‘"\‘l‘e. B
More (F1)... =
Close

Once a profile is set to be the active (or default) profile within Enterprise Guide, Enterprise Guide attempts to make a
connection to the specified server, and, when successfully connected, indicates this profile as the current connection
with the blue connection icon %,

Profiles Profiles
Servers
Updates
Name 2 Machine Port User Set Active
<do not use 3 profile>
heall.cdms-ic.com
dangeé the active pm%il‘et‘:;-the selected pmﬁ\e Ex
More (F1)... -~
Close

Once the Connections dialog is closed, you will also notice the current connection information in the lower right hand
corner of the Enterprise Guide application interface. If you want to return to the Connections dialog to switch
connections or create a new connection, simply click the "Connection" hyperlink.

'*\“Connectiﬂn: CSchacherer, heall edmsdic com _:

[ s e ™5l Q2 S8 PM
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Similarly, you can determine the identity of a server (in this case, the default workspace server) by right-clicking on it
in the server resource and selecting "Properties".

| A SASApp Properties @

General |

|2 sesam

mm 3 Type: Server
- Description:
B G @ ) scription:
Protocel 10M
Host Name: heall cdmsdlc com
Port: 8591
Encryption Level: Credentials

- P Servers Eneryption Algorithm:  SASPropristary
B J_:b Frivate OLAP Servers
Options:

. Muﬁ‘ Mm w#«gﬁ ﬁ e ﬁ ‘Md’

In the SAS Intelligence Platform the connection to the SAS Metadata Server is the key to accessing the data assets
with which you will be working. Behind the scenes, your connection to the SAS Metadata Server gives you access to
metadata—or, data about data—which is used to define data objects, organize them into logical groupings and define
the groups of users who can access them. One of the object types with which you may interact is the SAS Library.
Conceptually, the SAS Libraries defined on the SAS Server are the same as those defined via PC SAS; that is, they
are shortcuts to data storage locations. By default, you will have access to the temporary library WORK—just as you
would if you were using PC SAS. In addition, depending on the metadata objects to which you have been granted
access, you may see other SAS libraries as well. In the following example, the connected user has access to the
"Analysis", "Claims", and "EDW" libraries. As in the earlier examples of SAS libraries defined in the Display Manager,
these libraries might be directories containing SAS datasets, connections to Oracle database schemas, connections
to SQL Server databases, etc. To the Enterprise Guide user who has access to these disparate data sources, the
data will all appear as datasets within the individual libraries. Notice, however, that the Analysis library is yellow
whereas the Claims and EDW libraries are grayed-out and appear to be inactive. The Analysis library in this case
has been defined in the metadata as being "assigned" by default (or, "PreAssigned"), meaning that the user is
actively connected to these data automatically when they are authenticated by the Metadata Server. The Claims and
EDW libraries, on the other hand, are defined as "Unassigned" by default—meaning that the connection to the back-
end data sources (e.g., Oracle, SQL Server) are not "Assigned" automatically, but are made, instead, when the user
first attempts to access them. As is depicted below, once data within the "CLAIMS" library is accessed by the
Enterprise Guide project, it changes color to indicate that the library is now "Assigned".5

ex ex

Stop Stop

=)

Libraries
+-(2) ANALYSIS
-f£)) CLAIMS

@-@M

® In addition to libraries managed by the SAS Server Administrator, Enterprise Guide users can also (when not restricted from doing
s0) create their own librefs by issuing libname statements within SAS programs embedded in their Enterprise Guide projects (see,
Schacherer, 2012a for examples).
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In addition to providing users access to SAS libraries and their
associated datasets, the SAS Server also provides users with Server List g
access to file types not accessible through SAS libraries. Via the m Eﬁ@

Files directory, you can access Excel files, Access databases, and
text files, for example, and, as you will see in a later example, you {9 Refresh | Disconnect [ Stop
can easily include these data files in your Enterprise Guide project. = Servers
This is a significant advantage over SAS Display Manager because 5
it allows you to simply drag and drop these files into your project
and rapidly integrate the data into your analysis or report with just a
few mouse clicks. In a SAS program, a separate DATA or PROC
step must be written to import the data and the procedures for o
importing different data types vary—sometimes in significant ways. 1

B Projects|

-[_7] Pap. Health - COPD
("] Pop. Health - Diabetes
-7 Top 10 Drugs

The location of the Files directory is established by your SAS

Administrator, but is simply an operating system directory structure -] Wellness Impact
to which you have access via the SAS server. By default, the Files | : | .. %] Build Claims sas
directory is pointed to an individual user's home directory on the r-E] Client Codes Master List xis

server, but could be assigned at a higher level of the server 1] Heatthcare Analytics SOPs docx
directory structure to facilitate collaborative work among different % Project tefneds

groups in the organization (Overton, 2012). In additontousing | = 'l = f;:g—o"lj:te"gz:r:;d:;

this directory for storing and organizing datasets saved in other file a0 sl 5 |
types, you can also use this directory to store and organize your e i el

Enterprise Guide projects, analytic output, etc.

2. SAS Folders. In addition to Libraries and Files, the SAS Intelligence Platform (of which Enterprise Guide is one of
the client applications) also makes data assets available through a construct called a SAS Folder. Like a file folder
on your local operating system, SAS Folders are used to logically organize your data assets. Unlike an operating
system folder structure, however, the organized assets are not physical files written to disk, but rather metadata
objects. Metadata, or data about data, is central to the management of the SAS Intelligence Platform. Suppose, for
example, that a group of analysts working in the Healthcare Analytics Department of a third-party processor of
healthcare claims all need access to the same data assets distributed across several systems—say, the operational
data store for healthcare claims data stored in SQL Server, a subset of tables in the Oracle-based enterprise data
warehouse, and a SAS dataset of suspicious claims maintained by the Special Investigative Unit. These datasets
and relational database tables could be accessed through individual SAS libraries established for each of these data
sources, but they could also be "surfaced" to the end user through a single SAS Folder created specifically to serve
the needs of that functional area. As shown in the following figure, using this latter approach, the SAS Folder
"Healthcare Analytics" (a metadata object) was created and a metadata entry for each of the data objects was added

to it.
L ®
Show: All applicable SAS types -

&9 Refresh Stop ||,3' v 7€ Delete

=I-[_7] Shared Data
7 Healthcare Analytics
-f] CLAIMS

MEMBERS —-Operational Data Store
PROVIDERS

SUSPICIOUS_CLAINS Special Investigative Unit

WAREHOUSE_CLIENT_SUMMARY i
-£-] WAREHOUSE_MONTHLY_CLAIMS - Ente rprise Data Warehouse

"?@“ ’; S — \‘,ﬁf“ %\f—. IM’W'—“' d

The metadata objects that refer to individual datasets or relational database tables (e.g., claims, members, etc.) each
store attributes about the physical table they represent—its name, metadata library through which it is accessed,
etc.—as well as attributes that describe the data columns (e.g., name, data type, length, etc.). As a result, when
looking at the attributes of these metadata objects, the end user is not seeing information "live" from the actual source
data, but rather the attributes stored in the metadata for that object. When the data are selected for use in an
analysis, however, the metadata associated with that object is used to access the data and bring them into the
Enterprise Guide project.

m

In addition to organizing raw data sources like SAS datasets and relational database tables, SAS Folders can also be
used to organize other types of metadata objects to which you might have access in your organization's SAS
Intelligence Platform. Although the current work does not discuss specific examples of each data object type, they
are described briefly here.
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SAS Reports are XML files produced by tools such as SAS Web Report Studio and Enterprise Guide to provide a
specific, organized view of data that facilitates an understanding of a defined business process (e.g., number of
claims processed per client organization, total revenue by region, etc.). The layout of the output is designed by a
report writer and is meant to reliably convey information from the underlying data in a consistent format. Reports are
generally utilized by end-users who are interesting in understanding trends within an organization by reviewing
fluctuations in specific metrics (e.g. revenue from specific lines of business over time, costs incurred by specific
business units, etc.). Although reports can be built to enable end-users to specify parameters for their analysis (e.g.,
revenue for a specific region), the layout of the content remains fixed. Reports are intended for users who want to
consume a consistent, fixed view of the data in which they are interested.

Information Maps are SAS content objects that pre-define both (a) relationships among data tables and (b) dataset
filters and may rename data columns to labels more familiar to the business user. As a result, they facilitate end-user
queries of complex business data. For example, in trying to include data from a health plan's raw membership and
claims files in an analysis, an Enterprise Guide user would need to know the columns defining the foreign key
relationship between these datasets, the type of join appropriate for the analysis they want to perform, and possibly
subtle differences in meaning between several similarly named database columns. With an Information Map of these
same data, however, someone has already performed the appropriate join, selected the appropriate variables, and
made the data available to the end user in a manner that allows them to simply select the data they want to include in
their analysis. To the end-user, interacting with the Information Map is similar to interacting with a single dataset;
knowledge about the underlying relationships between the source data objects and the subtleties of different
operational dataset variables is not necessary—freeing the analyst to focus on the business question.

Another type of SAS metadata object that facilitates user interaction with business data is the OLAP Cube. OLAP
Cubes provide access to aggregate data across multiple "dimensions" (or facets) of data within a performance (or,
measurement) domain. Instead of performing time- and resource-intensive queries against raw data in order to sum,
count, or otherwise aggregate data associated with a specific measurement, OLAP cubes contain aggregate data
summarized across several "dimensions" (and within the intersections of those dimensions)—allowing cube users to
rapidly access summary data for any combination of values along those dimensions. Similar queries to aggregate
the data from the raw source data could take hours, but if an OLAP cube has been built for the performance domain
of interest, the summary statistic you need could be just a few mouse clicks away.

A Stored Process "is a SAS program that is stored on a server and can be executed as required by requesting
applications" (SAS, 2011, p. 1). Stored processes, for example, enable users of web reports to execute server-side
SAS programs that extract data and generate refreshed report content. Separating the SAS programming logic from
web application in this way facilitates change management and makes the stored process a more modular
component that can be utilized by multiple applications (Aanderud & Hall, 2012). Within Enterprise Guide, stored
processes can be used to repeat data manipulations required to refresh analytic datasets, generate daily, monthly, or
quarterly reports based on complex data manipulations, or just about any other task that an Enterprise Guide project
can accomplish. After developing the Stored Process and registering it with the metadata server, it can be made
available through a SAS Folder to other users so that common processes are executed in precisely the same way
across projects.

Whereas these metadata objects may facilitate your work, however, as an analyst you will likely spend a significant
amount of your time manipulating and analyzing data using SAS Enterprise Guide tasks.

3. SAS Enterprise Guide Tasks. Like PROCs in the SAS
programming language, Enterprise Guide Tasks are S mw
specialized to perform specific types of operations—filter l@[_ Me '
and sort data, create bar-charts, perform t-tests, etc. Unlike Hj s

PROCs, however, Enterprise Guide tasks are not (Tasks by Caegory i
executable program units so much as they are user Data 5

interfaces to those programming units. In fact, each 4 Filier and Sort

Enterprise Guide task is a user-interface to a specific SAS Ift”%a GQuery Builder
PROC. By interacting with the task, what the user is doing %“’W”Eb‘e
Sort Data

is providing the information that the task needs in order to
write a valid PROC step in the SAS programming language.
Each task has its own dialog window and/or wizard that
allows the user to specify the options applied to the
execution of that task. Upon discovering this relationship
between Enterprise Guide and the SAS programming
language, many experienced SAS programmers dismiss
Enterprise Guide as not adding any significant value beyond
what the SAS programming language already does.
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However, whereas there are arguably many reasons experienced SAS programmers should still learn how to utilize
Enterprise Guide (Schacherer, 2012a), this is exactly the point. Executing an Enterprise Guide task is the same as
executing a PROC step. The only significant difference between the two is the amount of time required to become

proficient in their use.

Aligned with the goal of making the power of SAS analytics accessible to users without SAS programming
experience, utilizing tasks in Enterprise Guide is very simple. For example, suppose you want to filter the healthcare
claims dataset "claims" to include only those claims generated by employees of your client company "XYZ Co." (client
code "25" in your claims dataset). As depicted in the following figure, after selecting the dataset and clicking on the
"Filter & Sort" task, you enter the Filter and Sort task dialog. The "Variables" tab allows you to select the variables
that you wish to include in the filtered dataset.

SAS Enterprise Guide

File Edit View Tasks Program Tools Help =R [ %. Bl oL Bx [ X |5 A M- igqurocEssF\ow -
f” oject Tree I;}E‘E{% Process Flow ~
1 Beg Process Aow I+ Run = [ Stop | Export ~ Schedule - | Zoom ~ | [5G ProjectLog | [] Properties -
-7 CLAIMS

B

.........

¥
' 4
:t o
CLAIMS !
§ Filter and Sort for CLAIMS .
Variables |Y Fitter | ] Sont I = Hasultsl +*
A_vail_ab_le__‘;?_}f : Selected (4 of 11): J
IN; -
o "a:‘e ] Mame Type Label 4
goms 5 @ Num member_id
gj\i‘;—:ﬁ 4 =3 £ claim_number Char claim_number d
= @dlscﬂ;ﬂl @allowed_amount Mum allowed_amount z
E‘m @geﬂder @ copay MNum COPAY ‘
Gﬂ @pn‘nc\ple_dx g@ J
{Tasks by Category @ service_date Q
Pt a*
—emerriiice [] Display labels instead of variable names %
E® Append Table §
Sort Data Show Preview Validate 0K Cancel Help
¢
$% Create Format

N o Set #
ﬁmw;w oS Stdin. “

Next, navigate to the "Filter" tab and specify the filtering condition(s) you wish to apply to the source dataset. In this
case, the output dataset will contain only those records containing a "client_code" value of "25", but notice how the
interface facilitates the specification of the filter criteria. In addition to providing a drop-down list of every variable in
the source dataset and a complete list of potential operators (Equal to, Not Equal to, etc.), once a variable is selected
for the filter condition, clicking on the ellipsis button brings up a list of the unique values of that variable in the
dataset. If you wish to add another condition to your filter, there is a drop-down list that allows you to specify whether
both conditions must be true in order for a record to be written to the output dataset or if either criterion is sufficient for
entry into the dataset.

1 Filter and Sort for CLAIMS
’E Vanzbles | “@ Fiter Eﬂv Soit | = Hesuhs‘
Filtter description:
Ichentfcode V] lEqua\ ta x| 25 N
Select a single value:
Values Formatted Values
Add filters by selecting the AND/OR | | o4 24
25 25
26 26
Mare Valuss
5 oo ) | ———
|| Display labels instead of variable names - ) Clear Al
Show Preview \ | Validate [ 0K ] | concel | [ Help ]
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If you choose to sort your Z5 Filter and Sort for CLAIMS .
output, you can navigate to the 7
"Sort" tab and choose one or S | Gt B+ S | e
. . Speci

more variables on which to pechy ot
sort the output dataset—as Soit by: — e

oSS T
well as the order in which to [member_d -] S
sort the records. In this ety )
example, the records will be [ = ) Ascending

@ Descending

sorted in ascending order of

"member_id", and within a Thent: —
given member_id value [ x) (X  Daicaidn
records will be sorted in
descending order of 7] Display labels instead of varisble names
"service_date".
[ showPreview | [ Vldate [ ok J[ concel ][ Heb |
Finally, on the "Results" tab, £4 Filter and Sort for CLAIMS

you can give your task a name

. . . ‘ariables ter | 20 Sot | [ Resuts
to identify it in the Workspace et 38 | ot |

Task name:

and specify the name of the X G O

output dataset along with the s

. . . . put name:

Ilbrary to which it will be WORKoxyz_claims

written. At this point, you can
click "OK" to execute the task
and create your output dataset
of claims generated by XYZ
Co. employees, sorted
member_id and service_date.
However, if you first click the
"Validate" button, the nature of
the relationship between
Enterprise Guide tasks and
SAS PROCs is illuminated.

[ ShowPreview | [ vaidse | [ ok J[ cancel ][ Hen |

As demonstrated below, clicking on the "Validate" button shows the SAS code that will be executed as a result of the
selections made in the Filter and Sort task dialog. This example reveals the essence of Enterprise Guide tasks as
user interfaces that help you use SAS PROCs by soliciting from you information about how you want a given SAS
PROC to be executed and then generating the appropriate SAS code to execute the PROC in that manner.

%1 Filter and Sort for CLAIMS

| Variables I ?_F\Itfr I £) sont _@ Results |

Task name: ‘

Select XYZ [
== Validate

Output name < The expression syrtaxis valid b

WORKy | e SoT, NoR=C;
SELECT tl.member id, tl.claim number, tl.allowed amount, tl.copay |
FROM CLAIMS.CLATMS tl
WHEEE tl.client code = 25 =
ORDER BY claim number;
QUIT;

[ ShowPreview | [ Vaidae | [ ok [ Cancel |[ Heb |

As a result of these user-interfaces built on top of the PROCs, the time it takes to become proficient with EG is a
fraction of the time it would take you to learn the same techniques using the SAS programming language!
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4. Prompts. The final type of resource to be introduced is the "Prompt". Prompts play an important role in creating
dynamic solutions for analysts and report writers. This resource provides a flexible way to present users of the
project with a means of specifying parameters that drive its execution. For example, the values provided through
prompts can be used as criteria for subsetting datasets, as passwords enabling access to source data systems, or to
specify which of a number of graphs or charts are to be generated as part of a report. An example of the use of
prompts is provided later in the paper, but now that you have an understanding of Server, Folder, Task, and Prompt
resources, you can start to put them together in a project in the SAS Enterprise Guide Workspace.

WORKSPACE.

The workspace contains Process Flows and Document Windows. A process flow is a construct that helps
organize the resources included in a project; it is the part of the Enterprise Guide interface where you will perform the
development work associated with your projects.

Process flows get their name from the fact that they graphically depict the sequence of program logic execution. For
example, upon completion of the Filter and Sort task in the previous example, the process flow in which the task was
specified would look something like the following—depicting the relationships between the source dataset "claims",
the Filter and Sort task "Select XYZ Co. Claims" and the output dataset "xyz_claims".

| A SAS Enterprise Guide - XVZ Co. Claims.egp

File Edit View Tasks Program Tools Help | S-(5- @G |58 o 05 04 ¥ | 5 0 [+ |Beg Process Flow - }
Project Tree: ”C*»i Process Flow - L
? EP{]PCESS Flow [+ Run - Stop | Expert ~ Schedule - | Zoom - '[ﬁpruject Log Properties - f
&7 CLAIMS

& Select XYZ Co. Claims iy f

i
CLAIMS Select XYZ xyz_claims Q

Co. Claims

One thing that was not discussed in that previous example, however, is what happens when you execute the Filter
and Sort task. Yes, the "xyz_claims" dataset is created, but the user experience (as encountered with the default
Enterprise Guide configuration) can be a bit disconcerting to new users. When you execute the task by clicking "OK"
in the task dialog, a Document Window containing the resulting dataset appears in the workspace—replacing the
process flow that contains the task you just executed.

[A SAS Enterprise Guide - X¥Z Co. Claims.egp ol
File Edit View Tasks Program Toels Help %'ﬁ' %% ol By [l X | 5 o ]~ gquroces?

Project Tree '+ x Select XYZ Co. Claims -
; s S . e
ggg Process Flow [7] Input Data | =] Code £ Output Data I ot
=-fz] CLAIMS TR —
E‘]% Select XYZ Co. Claims Y [5] Modify Task | & Filter and Sort g Query Builder | Data ~ Describe Graph'g
@ —id @ I:laimirll'liﬂ'@ alllmedfamui@ copay .f
1 3200016226§ 33133456010PA 162.31 0.00
2 3200013780 33133456011PA 155.02 0.00 w
3 3200002173 33133456012BA 15502 0.00:
4 3200028019 33133456015PA 81013 0.00 %
5 3200027050 ; 33133456016PA.. 107 0.00 y
6 320 21PA.. 749 0.00

Like the "Validate" function in the previous example, this document window also demonstrates the link between
Enterprise Guide and the SAS programming language. In the following two figures, you can see that in addition to
the output dataset, the document window also contains the SAS code generated by the task, and the log entries
generated by execution of that SAS code.
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& SAS Enterprise Guide - XVZ Co. Claims.egp
File Edit View Tasks Program Tools Help |’|%' ﬁ-' % |§ of B A X | |- |SQ‘0__‘DIOCESS Flow =
Select XYZ Co. Claims ~

] lnputDataI =] Code IE’I Log | EEJ Output Data |

[5] Modify Task | Export = Send To + Create - | [ Properties
% eg conditional dropds(WORE.xyz claims);

B-ng Process Flow
CLAIMS
% Select XYZ Co. Claims

=/ PROC SQL;
CREATE TABLE WORE. xyz_clai_ms L3
SELECT tl.member id,
tl.claim number,
tl.allowed amcunt,
tl.copay
FROM CLAIMS.CLAIMS tl
WHERE tl.client code = 25
ORDER BY tl.claim number;
QuUIT;

G Y st oo ]

T SAS Enterprise Guide - XVZ Co. Claims.cgp
File Edit View Tasks Program Tools Help 13- o % | B %= By [ X |5 & ™ |gquroce;s Flow -

A TS LT W P e e ¥

: Select X¥YZ Co. Claims « ’\
B-x-gg Process Fow : ’
[T CLAIMS : epTTE—— ”
m% Select XYZ Co. Claims [l Modify Task | Export - Send To ~ Create - | & 4 |[5&Projectlog | [ Properties

22 FROM CLAIMS.CLAIMS tl1

23 WHERE tl.client_code = 23 @&

24 ORDER BY tl.claim number;

NOTE: Data file CLAIMS.CLAIMS.DATA is in a format that is n
encoding. Cross Environment Data Access will be used,
performance.

E: Table WORK.XYZ CLAIMS created, with 20989 rows and 4 3

But where is the process flow with which you were just working? The process flow from which you executed the task
is still in the Workspace, but it has been relegated to a layer "behind" the current document window. To navigate
back to the process flow (or, bring it back to the "front" layer of the Workspace), you can either double-click on the
process flow in the Project Tree or select the process flow from the drop-down that lists all process flows and
document windows active in the project®.

s,

T 5AS Enterprise Guide - XVZ Co. Claims.cgp %
Tag 5. @ | B o By -_‘.Xla

@ sAs Enterprise Guide - XYZ Co. Claims.egp
File Edit View Tasks Program Tools Help Iﬁj
Select XYZ Co. Claims ~

| [ imput Data | ] Code |
3 =] ModwyTask | <y Filter and Sort %Quer}rBullder >

€3 [ Modify Task it Ml@%’.m m@‘ra

One alternative to your Enterprise Guide configuration that may make working in the Workspace a bit easier is to
change the Workspace Layout. Using the Workspace Layout button on the Workspace toolbar, you can choose to
change your single-view Iayout of the Workspace to either two stacked views or two side-by-side views.

7

<

File Edit View Tasks =Rl

Program
Select)(\"Z Co. Claims =
gqg Process Flow

o

\L&#T Output Data

B--gqg Procass Flow
=[] CLAIMS
% Select XYZ Co. Claims

e g Pooes
“?f Select XYZ Co. Claims

.0«*.[“

File Edit View Tasks Program Tooks Help | D-E-8 B+ L X |9 1| Beg Process Flow
: ; f Single
i g Stacked
[ side By Side

Process Flow -

Bg@ Process Flow I Run - [0 Stop | Export ~ Schedule ~ | Zoom ~ |PFOJ.
-7 CLAIMS

- Select XYZ Co. Claims ey Eﬁiﬂ e
s | =————
e cam 2
CLAIMS Select XYZ wyz_clsims {

‘ 'I Co Claims St r r

In the current example, the "Side by Side" option is selected and now as more process flows and document windows
are added to your project, you have the capability to view any two of these objects simultaneously.

® A third option is to simply close the document window by clicking the "X" in the upper right corner of the document window.
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i =n |Ho
m  Tools Help %v E-' \% é of By X |55 o |00~ gQgPrclcE;; Flow =
Process Flow - ] x  Select X¥Z Co. Claims ~ x
- Run -~ Stop | Export ~ Schedule - | Zoom - 'E.-;',Project Log | |&| Properties ~ [ 53 Output Data |
PR £ GD E Meodify Task infﬁ_Fllter and Sort K%Query Builder | Data ~ Describe ~ Graph -
oy @ id |/ claim_number i) allowed amount/d)  copay =
2 S 1 32000162264 33133456010PA 162.31 0.00 A
S eotr FRYE: et 2 3200013780 33133456011PA 155,03 0.00
— prppap e ﬁ“‘ > ad™ 2 | AI00002173 waw“‘ aaaadh #7020 MD .4

To summarize the purpose of the Workspace, it serves as a container for Process Flows that are used to organize
project resources and Document Windows that are used to view task results and other documents associated with
the project.

PROJECT TREE.

The last part of the Enterprise Guide interface is the Project Tree. The Project Tree serves to organize the project by
providing quick reference to the lineage of datasets, the tasks that use and generate those datasets, and the process
flows used to organize the tasks in logical groups within the project. In the following project tree, we see that the tasks
"Import Med" and "Import Dental" are both part of "Process Flow A". The output datasets "Medical" and "Dental" are
used in "Process Flow B", and you can see from the depiction of "Process Flow B" in the Workspace, that these
datasets are both inputs to the task "Combine Medical and Dental". Through careful naming of tasks and datasets

and the logical grouping of tasks within process flows, the Project Tree can be a useful tool for quickly navigating a
complex project.

€= SAS Enterprise Guide .
File  Edit  Wiew Tasks  Program  Tools  Help |%' [EF;' % = e WY > | 3 cu |E|D:j
il

=] gé Process Flow & b Run ~ [ Stop | Export » Schedule + | Zoom -

Source Data - Excel xlsx

£= e 2 P
B :
Medical Dental Combine medical_d...
Dental Medical a...
Combine Medical and Dental fr f

¢

EXAMPLE PROJECT — WELLNESS PROGRAM IMPACTS ON HEALTHCARE COSTS

As demonstrated in the previous examples, the work performed in a process flow involves applying tasks to source
data. By sequentially specifying the dataset transformations, joins, and analytic tasks applied to these datasets—uwith
the outputs of one task acting as inputs to subsequent tasks—the desired analytic outcome can be achieved in a
tractable fashion. These process flows, in turn, are saved as an Enterprise Guide project that achieves some specific
analytic goal. The following Enterprise Guide example project demonstrates a number of steps that you might find
useful in your own projects. In this example healthcare claims from health plan members who participate in a
wellness program are compared to the claims of members who did not participate in the program.

The project begins with importing an Excel file containing data that can be used to identify wellness program
participants. Next the healthcare claims data are brought into the project from a table surfaced through the SAS
Folder "Healthcare Analytics". These two datasets are joined together using a Query Builder task which limits the
resulting dataset to paid claims generated by employees of XYZ Co. The resulting dataset is then used to generate a

series of7graphs and analyses that provide information about the impact of wellness programs on healthcare costs at
XYZ Co.

" Please note that these are fictitious data generated programmatically solely for the purpose of this demonstration. They are not
intended to inform the reader about the costs of healthcare or the impact of wellness programs on those costs.
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IMPORTING DATA FROM FILETYPES OTHER THAN SAS

As in the real world, the data we want to analyze SAS Enterprise Guide

are not always made available to us as nice tidy B b e T po o g s g ae B yiy
SAS datasets created expressly for the purpose of —
the analyses we want to perform. In this particular ~ FeIsElEe B FrocesFiow 4
k-3
case some of the data you need for your analysis RN E B Moy | bpeit = Schedide
might be provided by another department and &3
made available to you as an Excel file containing y
the membership IDs of the health plan's wellness #
program participants from each client company. f
Importing the Excel file (as well as other file types Eanrlis e
such as text, CSV, MS Access, etc.) is very simple & GAe N
with Enterprise Guide. If your workspace serveris  |€yRefresh | Disconnect 1 Stop ~
configured to support collaborative work across = Servers -
your organization, it might be possible to navigate P
to the file through the "Files" resource on your 15 Lbrares bt
workspace server (as in the example on the right) ‘3"%_&'95mm &
and simply drag the Excel file onto your process . g
flow.
— Bttt )
[ AS Enterprise Guide Alternatively, if you have the file on a local disk or LAN directory mapped to your
File | Edit View Tasks Program Tools local machine, simply use the "Import Data" task to navigate to the file and open
I B New * bcess Flo |t
ﬁ Opeh d Run -
Close Project
Cﬁ -Sa\.re Project Ctrl+5
Save Project As...
= Save Ctrl+Shift+5
=Rs..
.Import Data
—— Y
[ Open = B ="
Lookin: @ My \wellness Project Files (1) * v [E | X = |f| -5
(£} Desktop Name : Date modified Type Size
15 . Documentation 2/11/2013 3:03 PM File folder
I My Documerts Meeting Notes 2/11/20139:03 PM  File folder
. Report References 2/11/2013 8:04 PM File folder
‘a by Eomprter @]w;lne_ss_erjr_p_ll_mgl_'lt.:gl; 2:"9_,-‘;013 4:10 PM Microsoft Excel 97... 903 KB
"_-! g‘lr;;e;wnﬂ(
Servers
File name: reliness enroliment xs| -
Files of type: [Importable Data Files {"xs;” dsx;"xdsm;” dsb;* mdb;" accdb;”td ;" csv;" asc;” tab;” htm;" html;".dbf;* wk?;”.db} - |
(oo ) [ Coes

These two approaches to importing data from an external file highlight an important characteristic of the "Files"
resource; it is a physical directory on the workspace server. By default, when the workspace server is installed, each
user is assigned a directory of their own in which they can save output, projects, etc. Some installations are
customized, however, to facilitate workgroup collaboration by moving the default "Files" directory higher in the
directory structure hierarchy to allow for both shared and private directories (Overton, 2012).

Regardless of how you locate the external file, once the external file is opened or dragged onto the process flow,
Enterprise Guide automatically detects the type of file being imported and launches the appropriate Import Data task.
This task walks the user through a four-step wizard to (1) specify the source data file and output dataset, (2) select
the Excel worksheet to import from the file, (3) specify data types, SAS variable names, informats, and formats for the
imported data, and (4) specify advanced options associated with the current task.
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1 of4  Specify Data Ssas 2 of4  SelectData Source Ssas

The Import Data task is used to convert non-SAS data into @ SAS data file which is required by other tasks for data

analysis and reporting
ki [7] First row of range contains field names
= Rename columns to comply with SAS naming

Source data file conventions.

Location: SASApp

File path: /HCA/HCA Dropbox/wellness enrollment xds

Data type: Excel Workbook
Output SAS data set P Use a specific range of cells within the

SAS server: SASApp Browse... workshest

Data set: wellness_enrolment Loweright cell I:l

[[] Bpand row range as nesded

Resst Range

Use & predefined named range

(o ) (e (i) () (o) () (o] (] (e ) [

3 of4  Define Field Atributes gsas 4 of4  Advanced Options Ssas

Select columns and define attibutes:
e Source Source len, Output Qutput Embed the data within the generated SAS code.
inec

Name

El member id | member id | Member ID Number | BES 8 BESTIZ BES 2

e | | .

Import the data using SAS/ACCESS Interface to PC Files whenever possible.

ls) (o] (i) o) (i) ) e ) () () )

Having executed the Import Data task, your project now contains a logical reference to the Excel file, the Import Data
task, and the SAS dataset "wellness_enrollment".

File FEdit View Tasks Progam Tools Help |5~ - % | B = Ba (X |5 o |- |gqgl’mcas Flow ~
Process Flow -

Y
b
&

Eg?% Process Flow I+ Run = [ Stop | Export - Schedule ~ | Zoom ~ |53 Praject Log | & Prog#®
E@ wellness enrolimert xis

@ Import Data fwelness enrolment dsfweliness_snrollr E==S
0@

wellness Import
enrcllmen... Diata (wel.. Impoded 2

£
4
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PROJECT COMMENTING.

Despite the usefulness of process flows in understanding the linear sequence of events within an Enterprise Guide
project, one of the keys to successfully managing a project over time and making it possible for others to use it in the
future is documenting what the project does, how it does it, and why you are doing it in the first place. As in Base
SAS programming, this is one of the most over-looked aspects of developing an analytic solution, and the
consequences of ignoring it can be significant in terms of lost time and irreproducible reports and analyses. The
rationalizations given are numerous and frequently repeated—"This is just a one-time thing | need to do quickly; I'll
never need to do this particular analysis/report again", "There is no way | will forget why we use that set of criteria to
define the dataset", etc. Despite these seeming truisms, however, ad-hoc requests become standard requests,
memories fade, and people change jobs—Ileaving others in charge of their previous analytic responsibilities.

In order to facilitate the documenting of your project, Enterprise Guide allows you to attach Notes to your project. To
add a note to a process flow, you simply right-click in the process flow and choose New» Note.

A sAs Enterprise Guide - Wellness - XVZ Co. - 11FEB2013A.egp

‘v
File Edit View Tasks Program Tools Help |2~ - @ | & » B3 04 X |15 &4 |~ |BegProcess Flow - +
Process Flow ~ f
hy
Process Flow I+ Run ~ [ Stop | Export - Schedule ~ | Zoom - | 53 Project Log | [ Properties -
2 @ wellness enrollment xds f
: @ Import Data {welness enroliment xdsfwellness_enroliment]) %
&N-—d-—8 {
wellness Import Data "
enrollmen... Diata (wel... Imported .. 3
- S 4
|I‘% Mew 4 | ] Data %
7= Open 4 g Program o
& Project * & Report.. 2
I Run Process Flow [#)  Stored Process.. 8
Schedule Process Flow L*‘l Mote f
4 T b @ Create Stored Process... E@g Process Flow e
TEL OrderedList {

IS N S ™ ey ~ N,

A blank note opens in a document window, and you can record the relevant information about the current process
flow or project. Although each organization has its own unique requirements for what constitutes an acceptable level
of documentation of SAS programs and Enterprise Guide projects, at the very least such comments should include

the date a project was created, its purpose, the effective dates and descriptions of changes to the project, the name
of the person who is responsible for the project.

A SAS Enterprise Guide - Wellness 02 (notes)- 11FEB2013A.egp

File Edit View Tasks Program Tools Help \%'Bﬁ‘-' %|§ we By (B X | 5 o[- igqprocessFlow -
Note -

g Process Flow
-85 wellness enrolment s
@ Import Data fwellness ennoliment :ds[weliness_enmaliment])

E‘I Mote

Export ~ Send To - | [&| Properties

2013-02-132 - (Chris Schacherer)
Initial version of Enterprise Guide Project to
integrate Wellness Program participation data
with medical claims and study impact of program
participation on total claims cost for XYZ Co.

e W NP S S ™ il eiprtin, et g [
Once you complete the note and close the document window, the note appears in your process flow (as well as in the
Project Tree), and as you hover over the note, its contents are displayed in a tooltip.

LW W LR

A 5AS Enterprise Guide - Wellness - XYZ Co. - 11FEB2013A.egp »

File Edit View Tasks Program Tools Help |2~ 5~ 3| & X | 5 (| [™]~ |BegProcess Flow
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Process Flow - Run ~ [ Stop | Export ~ Schedule ~ | Zoom ~ | [ Project Log *
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L
For: Process Flow
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Initial version of Enterprise Guide Project to a
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with medical claims and study impact of program &
participation on total claims cost for XYZ Co.
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Beyond creating an Overview to describe the original purpose of an Enterprise Guide project, however, it is also a
good idea to provide background information on individual tasks within the project. This not only helps future users of
the program to understand how you approached the project, but can also provide you with valuable information when
you want to modify the program in the future. In this project, for example, it might be helpful to describe the source of
the Excel file and transformations performed on it as it was imported. Even though this information is fresh in your
mind now, a year from now (or even a few weeks from now) you may need to search for it again if it is not
documented. More importantly, if someone else is trying to modify or run this project in the future, they would have
no idea where these data came from or if the assumption regarding the equality of the "member_id" column in
wellness participation and claims data had been validated. For both of these reasons, the following note is added.

A SAS Enterprise Guide - Wellness - XYZ Co. - 11FEB2013A.egp
File Edit View Tasks Program Tools Help | &~ - @ | & o= 05 04 X |59 4 |[™]~ | BegProcess Flow ~

Import Wellness Data -

2g Process Flow Export ~ Send To ~ | [F] Properties
?@ wellness enroliment xds 2
E @ Import Data fwellness enrollment :ds[weliness_enroliment]) Seepyd - Tunort Pxcel, File.
-[E] Overview
~[=] Impart Wellness Data File Source: Mary Jones, Wellness Program Director

(608) 555-1212
|[Extract Date: 1/2/2013

Comments:

[The Excel file being imported contains the Health Plan Member TID
and Wellnes Point totals for all current participants in the
Wellness Program as of 12/31/2012,

The Wellness program's member management system has a "member id"
field that is independent from the "member_ id" value used in the
7l . |+ claims system, but the "member id"™ in the imported excel file was
confirmed by Mary Jones (Wellness Directory) and Jim Thompson (IT
Financial Systems)to contain the claims system member id for each
Wellness Program participant.

After the note is written, it can be linked directly to the Import Data task. First, right-click on the note and select "Link
Import Wellness Data to...".

e St st 4% 8 F

Process Flow = {
: »
[ Run = [0 Stop | Export = Schedule - | Zoom ~ IE%PmJectLuge
Overview Open
Link Import Wellness Data to... |
Copy r
wellness
enrollmen... X Delete r
Rename
Properties

Then specify the process flow widget to which you want to link the note (in this case, the Import Data task).

I Process Flow ~

- Run = [ Stop | Expoert = Schedule = | Zoom = |[53 Project Log | [ Properties -

------- al

.

- L4

I%m-? Link | j
#

H

Overview Imy
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EEE Data Imported from /home/cschache/HCA Dropbox/welness enrollment -

7! Impart Data (wellness enrollmert :ds[weliness_enroliment]) (welness enroll
Overview {Process FHow)
gj wellness enrollmert «ds (Process Flow)
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Once linked, the note is clearly associated with the Import Data task.

w
Process Flow -

b Run ~ [ Stop | Export = Schedule - | Zoom ~ |?

1
]

Overniew Import =
-e-—— g

Wellness ..
wellness |mpart Data

x]
enrollmen. .. Data (wel... |mported ...

These notes can also be used to generate an HTML document that combines all of the notes in your project®. First,
select Tools» Create HTML Document.

& SAS Enterprise Guide - Wellness - XVZ Co. - 11FER2013A.egp j
File Edit View Tasks Program Help | B-5- 3| &8 o %’

Add-In 3

mp Link to Import Data {wellness enrollment

—

Update Library Metadata...

Process Flaw #7 Create HTML Document... | = S?
wellness enrolment s ]  Style Manager -
@ Import Data fwellness enrollment xds[welln
Oiverview @ SAS Enterprise Guide Explorer -
Impart Welness Data %P  Assign Project Library... :
7 L L4

Next, in the Document Builder dialog, click "Add" to £ Document Builder
SpeCIfy the type Of_ Items yOU want to add to the ‘ Create web documents that contain only the results you want to see. Select "Add’ button to begin
HTML document (in this case "Note"), and after
selecting the items for inclusion, use the "Up" and HTMLThle: i
"Down" buttons to arrange the notes in the order you Welness Project Documentation
want them to appear in the document. When you Document cortent:
i i
have arranged the notes in the correct order, click T [ A -]
"OK" to generate the HTML document.
Up
Options:
Document Style:  Analysis -
Table of Corterts: [ Sids by side document -
[ Peview |[ 0K ][ Cameel |[ Hep |

® The reader is also referred to Hallahan & Atkinson (2006) for examples of adding analytic output to HTML documents using the
"Create HTML Document" option.
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By default, the document will be output to a
process flow in your projeCtl but you can ’g('— :l| a F:\Project Documentation - Wellness - XYZ Co..htm
also choose to export the document from e

your project to an external HTML file.

@Wellnes; Project Documen... % | ‘

File Edit View Favorites Tools Help

-Overview 2013-02-13A - (Chris Schacherer)

-lmport Initial version of Enterprise Guide Project to
Wellness integrate Wellness Program participation data
Data with medical claims and study impact of program

participation on total claims cost for XYZ Co.

Step 1 - Import Excel File

File Source: Mary Jones, Wellness Program Director
(608) 555-1212

Extract Date: 1/2/2013

Comments:
The Excel file being imported contains the Health Plan Member D

and Client |D for all current participants in the Wellness Program.
- WW"@

Now that the Wellness data has been imported and the project documentation has been started, the next step is to
bring the claims data into the project so it can be joined with the Wellness Program participation data.

JOINING SAS DATASETS, FUNCTIONS, AND FORMATS.

Joining two (or more) datasets is one of the most common data management tasks you are likely to perform in
preparation for analysis and report generation in Enterprise Guide. In the current example, of course, what you need
to do is join the healthcare claims data to the wellness participation data so that you can determine which claims are
associated with a health plan member who participated in the wellness program and which claims are associated with
a non-participant. As with importing the wellness data, to get the claims data into your project, you simply drag and
drop the dataset onto the process flow. Unlike the wellness participation data, however, the "claims" dataset is a
SAS dataset surfaced through the SAS Folder "Healthcare Analytics", so there is no task to execute to convert the
data to SAS format; it is ready to manipulate, analyze, and report.
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With the claims data in the process flow, a Query Builder task is added to the process flow by clicking "Query Builder"
in the task list (or, by right-clicking the "claims" dataset in the process flow and choosing "Query Builder")g.

Ea@e

[Tasks by Category -] CLAIMS
Data 1 &4 Query Builder for CLAIMS == =
%i Filter and Sort _ - =
s der Chi :
Tery B Query name: | ETERAETEEY Outputname;  WORKQUERY_FOR_CLAIMS
i Computed Columns | &) Prompt Manager | 55 Preview | &8} Tools ~ | [ Options -
[ Sort Dat= —
5 4 Add Tables X Delete _| | Select Data | Fiter Data | Sort Data |
% Create Format == ﬁ-ﬁ ;:ELRI-P;I-.-S-)_%
=
3% Create Format from Date Set i Column Name Idertiier Summery Fomat Detals
Transpose i) bill_date Drop a column here to add  to the query
5 L) claim_amount
B2 Split Columns & cham pumber -
Stack Columns i{a) client_code
Fpe Random Sample @) copay X
i) discount -
[s3 Rank -z, gender
X Standardize Data ) member_id
i i - A, principle_dx
L) service_date
C3 Refresh | Disconnect @ Stop
B Servers
[Ely OLAP Servers
Private OLAP Servers | it I »
[7] Select distinct rows only
Fun Save and Close Cancel
P e Ry

Unlike the Import Data task, the Query Builder task does not walk you through the associated process in a step-by-
step (wizard) fashion, but instead presents you with a rich interface to enable a variety of data transformations.
Remember, the job of an Enterprise Guide task is to gather from the user the information necessary to generate and
execute the SAS code that will perform a data transformation, report, or analysis precisely as you intend.

As shown in the following figure, upon entry into the Query Builder task, you can assign the query a name that will be
used to identify the task in the process flow and assign the name and location (SAS Library) of the output dataset.

£ Claims & Wellness for CLAIMS

Query name: I t]aims &Wéllne&s I Output name: I WORK claims_with_wellness I Change...

[ Computed Columns | &) Prompt Manager | 55| Preview |G Tools ~ | [ Options -

i Add Tables X Delete &g Join Tables | | Select Data | Fiter Data | Sort Data

= E’j é{ CIII'NMdS ) i Column Name Identifier Summany Format De
allowed_amour

- @ bill_date Drop & column here to add it to the query.
- @ claim_amourt

= @ claim_number
= @ client_code
-3 copay X
-z} discount
-4l gender
-i{z)) member_id
= @ principle_dx
= @ service_date

< [ b

[ Select distinct rows only

? Interestingly, by default, when clicking on a task Enterprise Guide automatically assumes that you want to apply it to the last
dataset highlighted. This is true even if a dataset is not currently selected. For example, if you currently have a note highlighted,
but the dataset on which you last clicked was "claims", the task will start with the claims dataset.
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Next, the wellness data are added to the query by clicking on "Add Tables" and selecting the "wellness_enrollment"
dataset in the "Open Data" dialog.

pen Da =
(1 Open Data [= =
] Browse | Search SAS Folders
214 Claims & Wellness for CLAIM )
Laook in: Projec‘t - o v [ | b4 |v£5
Query name:  Claims & Welness|
= @ Desktop Name Label Type Source
[ Computed Colurans & - [£] /Shared Data/Heatthcars Analytics/CLAIMS CLAIMS Inptt Data
¥ Add Tabl e a [} My Documents =4 WORK WELLNESS_ENROLLMENT (SASApp) Data Imported from...  Input Data  Import D...
| ables J-Pretere i
TTITICLAINS ) @ My Computer
@ allowed_amount
Network
) bil_date s
@ claim_amount .
@ claim_number [l Servers
@ client_code
{2 copay [§ SAS Folders
@ discount
@ gender Project
@ member_id
@ principle_dx
@ service_date
ila m | 3
File name: -
Files of type: Al File Types x |
=
£ Claims & Wellness for CLAIMS
Query name:  Claims & Wellness Output name:  WORK claims_and_wellness
[ Computed Columns | &3 Prompt Manager | 55| Preview EﬁTools - | [ Optiens ~
| % Add Tables X Delete £ Join Tables | | Select Data | Fiter Data | Sort Data|
e+ t] (CLAMS) ||| Column Name Identifier Summary Format De
@ allowed_amount
@ bill_date Drop & column here to add it to the query.
@ claim_amourt
@ claim_number
@ client_code Z
i copay X
@ discount
@ gender
@ member_id
gl principle_d
T
Fr4 t2 { WELLNESS_ENROLLMENT
@ member_id
@ welpoints
Tl L 2
[7] Select distinct rows only

At this point SAS knows that you want to include records from both datasets in the output dataset. However, if you
were to run the task now SAS would not know how you want to join data from the claims dataset to data from the
wellness dataset. It seems obvious to you that you want claims records to be joined to wellness participation records
based on the member_id (that is, to match a claim record to the wellness record with the same member_id), but SAS
has no way of knowing that unless you somehow specify this condition. Without this specification, SAS will assume
that you want to create every possible combination of matched records in the two datasets—a so-called "Cartesian
product". For two datasets, each containing 1,000 records, the dataset resulting from such a join would contain
1,000,000 records (1000 x 1000, or, every possible combination of matched records from the two datasets).

In order to specify the condition by which the two datasets are to be joined, click on "Join Tables". By default, when
adding a join, Query Builder will assume that you want to perform an equi-join—wherein the resulting dataset
contains only records for which both of the datasets contribute data. In this case, the dataset resulting from such a
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join would represent only those members with records in both the claims and wellness datasets—or, wellness plan
participants who generated claims. Claims from non-participants would be excluded.

(4% Tables and Joins =3 E=E =
B Add Tables X Delete [ Properties @ Join Order iy Table - [ Options » & Move Up =
4 Claimns & Wellness for CLAIMS
- e 11 ( CLAIMS t2 ( WELLNESS _EN.__
Query name:  Claims & Wellness ‘ b'\ltdat ) { ber.id =
ill_date - member_i
clai nt — lpaint:
E Computed Columns @ Prompt Manager | [ | d:::_::lr::er wERE
| B Add Tables X Delet€ | tieneoife =
o —i — copay
=[] t1 (CLAIMS) Col discourt 5
i) allowed _amourt il
-{ig) bill_date ’
@ claim_amournt me.mbef_ld bl
@ claim_number
@ client_code
% o, Equi-Join
b i (Inner Join)
gender
@ member_id
¢y principle_dx
i) service_date
=] t2 (WELLNESS_ENROLLMENT)
@ member_id
@ wellpoirts
I
O
|
Run Save and Cloze Help

However, because the goal of this analysis is to compare those claims generated by health plan members who did
not participate in the wellness program to those generated by members who did participate, a "LEFT-JOIN" will be
specified to ensure that the resulting dataset contains all records from the claims dataset and only those records from
the wellness dataset that have a matching record in the claims dataset. To change the join condition, right-click on
the join and choose "Properties”. Next, in the Join Properties dialog, select "Left Join" from the Join Types and click

"OK"
4 =
i+ Tablesand Joins
&
% Add Tables X Delete Properties @? Join Order T Talgh
B Claims B Wellness for CLAIMS }
- 11 (CLAIMS ) 12 ( WELLNESS_FL1.
Query name: Claims & Wellness bill_date S member_id f
claim_amourt = wellpaints %
Join Properties l 5 (
Join type ‘
Matching rows only given a condition ( Inner Join - = Diglete Join ’
Al rows from the left table given a condition { Left Jain |— =
All rows from the right table given a condition { Right Jain } IE | | Properties... ‘
All rows from both tables given a condtion { Ful Outer Join ) = ¥
The cartesian product { Cross Join ) [Ty

1

Matching rows only with equal comman columns ( Natural Inner Join )

Conditian
Left table and column: ‘) Right table and column
t1.member_id = ~ t2member_id

Filtter ta include in the join tables on® clause

[ok [ comedl |[ bep | | ™
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With the join type set to LEFT JOIN, close the Tables and Joins window.

4 Tables and Joins = [ )
[ Add Tables ¥ Delete [ Properties @ Join Order ks Table - [ Options =+ Move Up -

11 { CLAIMS ) t2 (WELLNESS_EN...
bill_date - member_id

claim_amourt - wellpaints

claim_number
client_code
copay
discount | &
gender
member_id

m

Next, the dataset variables to be included in the output dataset are selected from the list of available variables in the
left pane and dragged to the "Select Variables" list.

% Claims & Wellness for CLAIMS 5]

CQuery name: Claims & Wellness Output name: WOIRK.CJE.\.I.'HS_EI'\.&_WE"HESS Change.

& Computed Columns | &) Prompt Manager | 5] Preview |3 Tools ~ | [ Options -

B Add Tables 3 Delete 3 Join Tables | | Select Data | Fikter Data | Sort Deta

Column Name Identifier Summary Format De

) [&]

Drop & column here to add it to the query.

r_ B

FOLLMENT }

< [ 3

[ Select distinct rows only

Run | | SaveandClose |
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In addition to variables available directly from the datasets, the Query Build
"Computed" variables by summarizing, transforming, and recoding dataset
this example is the "wellness" variable that will be used to indicate whether

er task also allows you to create
variables. The first variable computed in
a given claim record is associated with a

wellness program participant or non-participant. After clicking on "Compute Variables", you have a number of

choices regarding the type of computed variable you wish to create. In this
created.

case, a "Recoded" variable will be

-

%C\alms & Wellness for CLAIMS |_Z§_|
Queryname:  Claims & Wellness Cutput name:  WORK claims_and_wellness
E Computed Columns .5) Prompt Manager & Preview éﬁ Tools ~ | ¥ Options ~
AddTab % Delete gy Join Tables || Select Data | Fiter Data | Soit Data
{3 allowed a| Cemputed Columns [ £2 | = @
-z bil_date Cl i
) claim_amo| ‘ Column Details
; ~lzim_ruum
Edrt
New Computed Column @l atists
Delete
1 of6  Selectatype Ssas E &
Rename
(") Summarized column
@ Recoded column
(") Advanced expression | 4
From an exdsting computed column e
Column Details
Save and Cloge ] I Cancel ] I Help

Convert to an advanced expression

The member_id from the wellness dataset will be selected as the basis for

the recoding (Step 2). Remember that the

join condition was specified such that all records from the claims dataset will contribute to the resulting dataset
regardless of whether there is a matching member record in the wellness dataset. Therefore, in cases where a claim
record is not associated with a member in the wellness dataset, the "member_id" contributed from the wellness

dataset will be "missing"—allowing you to recode missing values of this val

riable as "Non-Participant". Conversely,

records in which the member_id from the wellness dataset is not missing will be recoded as "Participant” in the new,

computed variable.

SAS® Enterprise Guide® — Implementation and Usag

MNew Computed Column [ o] ]
New Computed Column |_ZE_| ]
2 of5  Selectacolumn o
A Specify a Replacement
3 of5  Specify areplacement PECTY 2 Keptacey
@ sllowed amourt | Replace Values I Replace 2 Range | Replace Condtion
iz bill_date
8 b amnd R EEREIES |dentifier: 12 member_id
e Flniace With Replace all oth
i claim_number / i T Column Name: member_id1
{3 dient_code IS MISSING Non-Participart’ e curer
i) copay @ Amissing Operatar: ls not missing -
iz discount
@ gender ) Specify a Generate filter for & prompt value {only applies to prompt types)
@ member_id
@ principle_dx
iz} service_date Enclos tZmember_id NOT 1S MISSING
- t2 (WELLNESS_ENROLLMENT)
@ _me:’l Column type
iz} wellpoints .
@ Character Enclose values in quotes
Ed () Numeric
With this value:
sBaci iz hicsts Participant D
<Back 7| [ News Finisn | [l | =
|¥| Enclose this value in quotes
[ ok [ conce |[ hep |
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After specifying the replacement conditions, you can specify an identifier for the new variable (to identify it within the
Enterprise Guide task) as well as a column name to identify the variable in the resulting dataset and a label that will
be used to identify the variable in analytic and reporting output. Finally, Step 5 of computing a new variable simply
provides you an opportunity to review the information you have provided regarding the new variable computation.
When you click "Finish", the definition for the new variable will be added to the Query Builder's list of available
variables and will automatically be added to the list of variables selected for output to the resulting dataset.

New Computed Column
4 of5  Modify additional options New Computed Column 5|
B of5 Summary of properties Ssas
Ilderrt'rfier: wellness {calculated) I 2
ICqumn Name:  wellness I Identifier: wellness (calculated) P
Column Name: wellness
I Label ‘Wellness I Label: wellness
Type: Character
G Fomat: Default
Summary: NONE Length {in by Length: Defaut
" Summary: Mone
Eresaon CASE Expression:
WHEN t2 member_id 1S MISSING THEN "Non-Participant” CASE
WHEN t2 member_id NOT IS MISSING THEN Participant’ WHEN t2member_id 15 MISSING THEN "Non-Participant’
END WHEN t2member_id NOT IS MISSING THEN ‘Participart’
END
Format:
<Back v|[ New» | [ Fimish ][ ¢ -
<Back |v| | New> | [ Finish | [ Cancel ][ Hep |

Before moving on to generating the dataset with this new "wellness" variable, however, there are two other variables
that need to be created. As is sometimes the case in real-world datasets, the current claims dataset has some
unfortunate data aberrations. One of these is the fact that the "claim number" variable contains both the claim
number and an indicator of the claim status (e.g., "PAID", "PEND", "BAD").

CLAIMS ~ x
%Filter and Sort %Query Builder | Data ~ Describe ~ Graph ~ Analyze - | Export ~ Send To -
@ client_code @ member_id @ gemfer@ claim_number t@ service date @ bill_date @ c]aim_mﬂ@ allmd_amul@ copay *
1 25 3200016226 F 33133456010PAID 18658 18658 85224 162.31 4L
2 25 3200073780 F 33133456011PAID 18628 18666 240 155.02 04
3 25 3200002173 F 33133456012B4D 18622 18666 240 155.02 o1
4 24 3200019135: M 33133466013PAID 18629 18667 21013 810.13 i}
5 26 3200008703 M 33133456014BAD 18629 18633 10.7 107 o4
6 25 3200028013: M 33133456015PAID 18631 18633 749 7.49 [}
i 25 3200027050: M 33133456016PAID 18630 18633 1262 1262 04
8 24 3200024688 M 33133456017PAID 18629 18633 211 21.21 04
9 26 3200031254: M 33133456018PAID 18630 18633 1262 1262 (1]}
10 24 3200002041 M 331334B6019BAD 18630 18633 43 3843 i}
b, 24 00021651 F 33 20PAID 86! 18633 4] 52.9 0
%-# e, fz mw‘ﬂ" .#&me ; 3 w‘- W1 o j % & : e M&

For some of the planned analyses, you may want to have the actual claim number as it exists in other datasets
throughout your organization (e.g., for the purpose of being able to join these data to other claim-centric datasets).
Similarly, for the purpose of the present example, suppose the valid analysis of these data depends on including only
"PAID" claims in the final dataset. For these reasons, two additional computed variables (claim_num and
claim_status) will be created using the Advanced Expression Builder™. Unlike the previous computed variable,
creating these two new variables will require use of SAS Functions. As in the previous example, to compute a new
variable, click "Computed Columns"»"New"

191t should also be noted that the Expression Builder is available in several Enterprise Guide tasks. It can also be used, for
example, in the Filter and Sort task to create customized criterion for subsetting (i.e., filtering) a dataset.
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4 Claims & Wellness for CLAIMS el

Query name:  Claims & Wellness Output name:  WORK claims_and_wellness

[ Computed Columns J5) Prompt Manager || Preview iﬁTools - | [ Options -~
i gitee=X Delete & Join Tables || Select Data Fitter Data ISort Data |
At (CLAMS) F )
i) allowed _a Computed Columns
i bill A=t

MNew Computed Column
1 of6  Selectatype Ssas X

il

() Summarized column

(7 Recoded column

@ Advanced expression

~) From an existing computed column

Column Details
Yo welness (calculated) CASE WHENt2 member_id 15 MISSING THEM Mon-Partic...

Close H Cancel H Help

Convert to an advanced expression

Back |* Eirsati Cancel Help

The Advanced Expression Builder allows you to write custom programming logic for the purpose of creating new
variables in a dataset. This is not necessarily a skill that beginning Enterprise Guide users have to acquire to be
immediately successful, but you should be aware that the capability exists to create complex calculated variables. As
you become more comfortable with Enterprise Guide, it is likely that you will discover many ways in which you can
add value to your projects through creation of such customized variables. As a quick demonstration of the basic
functionality of the Expression Builder, you could create a "netpay" variable by subtracting the "copay" amount from
the "allowed_amount". Within the Advanced Expression Builder, € double-click on "allowed_amount", @ click on
the minus sign (or type " - " in the expression), and € double-click on copay. This simple algebraic expression will
create a new variable in the dataset and compute its value for every record in the output dataset. Click "Next" to
name the new variable in Step 3, and then click either "Next" or "Finish" to complete the computation of "netpay".

Mew Computed Column New Computed Column

2 of4  Build an advanced expression Ssas 2 of4 Build an advanced expression

Enter an expression:

cm—

Home MNext Back End | Undo Redo | Edit ~ Favuritesv| Validate | Home MNext Back End | Undo Redo ‘ Edit » Favorites ~ | Vi

| G % "' , ‘abc'n New Computed Column p_abc'n Ir

iz allowed_amount | 3 of4 Modify additional options Ssas

76 bil_date |E |

g clam_amount |
i clam_number Idertifier: netpay (calculated)

client
@ copay

:ﬁ‘,‘,.&' | % & 4 * .

L

{2 _code
- Column Name: netpay
W T | b |
zBack |~ MNext: Finish Summary: NONE 50 Length {in bytes):
Expression:

t1.allowed_amount -t1.copay

[ <Back v|[ MNew> || Finish |[ Cancel || Hep |
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In order to transform the ill-formed "claim_number" variable into acceptable "claim_num" and “claim status" variables,
the expression written in the Advanced Expression Builder will utilize a SAS Function. SAS Functions are
specialized program units that take 0, 1, or more input parameters and return a single, distinct, predictable output
based on those inputs. SAS Functions are generally categorized by the types of data on which they act (e.g.,
character, numeric, date). In the following example, the character function SUBSTRING (SUBSTR) is used to parse

the text string found in the "claim_number" variable to

produce the new "claim_num" variable. Specifically, Edit Computed Column
this application of the SUBSTR function will read the _ _ Q
contents of "claim_number" from the beginning of the L s HSas

value (i.e., position 1) and read the contents for 12
characters—returning just the "claim number" portion
of the existing variable. The result returned by the
substring function is assigned as the value of the new
"claim_num" variable. Note also, that as the function
is selected from the list of functions in the expression
builder, a description of the function, its behavior, and
appropriate syntax examples are presented in the
right-hand pane. Again, you do not necessarily need
to learn the behaviors of all the different SAS
Functions in order to quickly become proficient in the
use of Enterprise Guide, but as you become more
experienced with the basic use of tasks, adding

Enter an expression:
SUBSTR{t1.claim_number. 1.12)

Home Mext Back End | Undo Redo | Edit ~ Favorites v| Validate

‘abc'n

+

L

R

-

[ Categories [ SUBSTR Function

J‘”w Extracts a substring from an argument

Syntax

:f['l SS Fninn
B - SUBSTR(string, position=, length=)

13

sh Cancel

knowledge of SAS Functions can help you add more
value to your projects.
Next, the variable computed variable "claim_status" is .
R A = . Edit Computed Column
calculated using the SUBSTR function—this time, e
substringing the claim number variable from the 1 of3  Buidan advanced expression Ssas

position after the claim number (i.e., beginning at
position 13) through the end of the value.

Enter an expression:
|SUBSTR#1.claim_number,13)

Home Mext Back End | Undo Redo ‘ Edit » Favorites v| Validate

‘abc'n

+

A A | B 1R &

F0) STRIP Function = ||
-f#) SUBPAD Function |SUBSTR Function

-fF) SUBSTR Function 5
f6 SUBSTRN Functon || EXtracts a substring from an argument

-f¢) SUM Agaregate 2
-f& SUM DISTINCT Aggl—‘
-f¢9 SUM Function -

. }

Syntax
SUBSTR(string, position=, length=)

<Back |' Finish Cancel

Wlt.h gre compultall[tlon of these A S =
variables complete, you now
haVe a” Of th epvanag/les needed Query name:  Claims & Wellness Output name:  WORK claims_and_wellness
for the OU'[pU'[ dataset. YOU can [ Computed Columns | &) Prompt Manager 53| Preview | [ Tools - | [ Options -
U_se the controls on the ”ght'hand .Lﬂndd Tables < Delete B Join Tables || Select Data | Fiter Data | Sort Data|
Slde Of the Seleglt Dak}a tab 'EO Fl“mg;f:f:ﬂf :Iamnunt = Column Name Identifier Summary Format
rearrange variables y mOVIng bill dai_ @member_\d t1.member_id
them up or down in the list of 8 i %genuer t1 gender
H - gib, claim_number claim_num claim number {calc.
SeleCtEd Vanables Or tO delete (% client_code Eclaim_status claim status (calcul...
them from the resulting dataset 8 copay 8sewic5,daie Hservice_dale
discount bill_date £ bill_date
altogether (e.g., the redundant s, gender | | & netny pew
"member |d" Varlable from the {2 member_id 3 i@ claim_amount t1.claim_smourt
We||neSS aata) S D””‘“Dle—dd" @al\owed_amoum t1 allowed_amount
. service_date
\:E 2 { WELLNESS_ENROLLMENT ) @Z::Zm t:: :;z:zm |4
@ member_id
H @ welpoirts @pnnclple_dx t1 principle_dx
=5 E Computed Columns =

@ dlaim number (calculatad) £ il o 2

ﬁ claim status (calculated) Bl

ﬁ netpay {calculated) - || Select distinct rows oy

{ Run } | Save and Close | I Cancel | I Help
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If you ran this Query Builder task after arranging the variables in the desired order (and with no other changes to the
query specification), you might generate an output dataset that looks like the following. This figure shows that the
computed variables "claim_num", "claim_status"”, and "netpay" were all generated as expected. However, some of
the variables may not have the appearance you expect. For example, although not a huge leap for consumers of
your report to make, the variables that represent dollar figures (e.g., netpay, claim_amount) are not identified as
dollar amounts, but simply as numeric values. Perhaps more troubling, however, is the fact that the "service_date"
and "bill_date" variables do not look like dates at all, but rather integers. This is because SAS stores dates as
integers representing the number of days since January 1, 1960. So, for example, the SAS Date "0" is equivalent to
1/1/1960, "1" is equivalent to 1/2/1960, etc. This means that the service date "18658" is really "1/31/2011".

Claims Wellness -~ ®
[T Input Dtz @) | (2] Gode | [Z] Log | B3 Output Data |
[%) El Modify Task ‘%Filter and Sort %Quer}r Builder | Data ~ Describe ~ Graph ~ Analyze ~ | Export ~ Send To - |

@ client_mlh_P —_id @ gender @ claim_num @ claim_ststus @ senrine_iﬁt@ bill_date @ netpay @ daim_m@_‘_
1 25| 3200016226 F 33133456010 PAID 18658 18658 16231 852241 [
2 25 3200013780 F 33133456011 PAID 18628 18666 155.02 840
3 25 3200002173 F 33133456012 BAD 18628 18666 155.02 840
4 24 3200015135 M 33133456013 PAID 18629 18667 81013 210.13
5 26 3200008703 M 33133456014 BAD 18629 18633 10.7 10.7
6 25 3200028019 M 33133456015 PAID 18631 18633 743 7.49

. Bt 2000270¢ 3 016 ID e, 12883 12 s

I peia. g i Ny ST 0 ™ Lt G DB P28

Especially for presentation of variables containing dates and dollar amounts, it is preferable for reports and other
analytic output to provide more user-friendly presentation of their values. The solution is to apply SAS Formats to
these variables. SAS Formats are instruction sets that tell SAS how to display data, and SAS provides a wide variety
of these instruction sets (Formats) that can be applied to data such as Dates, Time, Currency, and other numeric
values. To apply a more familiar date format to the "service_date" variable, for example, first click on "Modify Task" in
the document window containing the output dataset (or, right-click the Query Builder task in the process flow and
choose "Modify <task name>"). Next, double-click the "service_date" variable in the Select Data list and change the
format to the Date format MMDDYY10. It is important to understand that even though the appearance of the date will
change in the output dataset once the format is applied, the values are still stored as integers in the dataset. By
applying the format, you have only changed the way the values are presented.

44 Claims & Wellness for CLAIMS -
Query name:  Claims & Wellness Cutpug Formats
- Categories: Formats:
ﬁ Computed Columns @ Prompt Manager Ea Preview Eﬁ None MINGUOw. -
e Numeric MMDDYYBw d
Properties for service_date | £2 | Mect Data |Fiter Datll [RES MMDDYYCw d
e —f |Time MMDDYYDw.d Ml
L Date/Time MMDDYYNw d 4
Column Name:  service_date frolumn Name Cumency MMDDYYPw d
User Defined MMDDYYSwd
Label: Service Date Al
Attributes
i Overall wicth: e [ Min2 mac 10
Summary: None Length {in bytes): Decimal places: 10 | Min:0 Max 9
Expression: Description
date values
Bample
Value: 14245 (01Jan1993)
S Ouput  [OT[7O[T]7TTTET]5]
@pnnclple_dx
|dentifier t1 senvice_date T =
OK ] [ Cancel | | Help | | Select digtinct rowd o |
L Run J [ Save and Close ] [ Cancel ] [ Help I
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By similarly applying the MMDDYY10. format to "bill_date" and the currency format "DOLLAR12.2" to the columns
representing dollar amounts, the dataset begins to lend itself more readily to use in reports that need to convey this
information in a clear, concise fashion.

Claims Wellness

[ [ Input Data ) | =) Code [ [Z] Log | &3 Output Datz |
&5 [5] Modify Task | & Filter and Sort Bl Query Builder | Data » Describe = Graph » Analyze » | Export = Send To - |
&) cliem_m_r@ —id | gender|h  claim_num | claim_staius service dale bill_date [y netpay [ claim_amount [ i =
1 25| 3200016226 F 33133456010 PAID 01/31/2011 01/31/2011 5162.31 585224 [
2 25 3200013780: F 33133456011 PAID 01/01/2011 02/08/2011 51585.02 £840.00
3 25 3200002173 :F 33133456012 BAD 01/01/2011 02/08/2011 5155.02 5840.00
4 24 3200019135: M 33133456013 PAID 01/02/2011 02/09/2011 5810.13 s810.13
5 26 3200008703 i M 33133456074 BAD 01/0272011 01/06/2011 510,70 510,70
L] 25 3200028019 M 33133456015 PAID 01/04/2011 01/06/2011 §7.49 §7.49
i 25 3200027050 M 33132456016 PAID 01/03/2011 . D1joe2011 51262 51262
Blamad Joi_ 4 20ega g 513 D i P RN, iy o151

In addition to these Formats supplied by SAS, Enterprise Guide also provides a facility to create your own User-
Defined Formats. Again, because Formats are simply a set of instructions to specify how certain values should be
displayed, all the Create Format task does is create the relationship between values encountered in the dataset and
the label you would like to assign to that value (or range of values). In the following example, the format
"$GENDER." is created to assign the labels "Male" and "Female" to the values "M" and "F".

After launching the Create Format task from the Resource Pane, assign a hame to the new format, and then define
the format by adding the code/label pairs that form the rules for associating specific values with their corresponding
labels. In this case, the name assigned to the format and the name of the dataset variable to which it will eventually
be applied are the same, but this is just a coincidence. You could just as easily name the format "$SEX.",

"$GROUP", or a host of other names.

r
&% Create Format ==
]
Options
Define formats
Z7 Filter and Sort Prapenics %
B - Format name: Format type =
Query Builder B |
‘ GENDER 8 thaade |
B} Append Table o =
oy : B $% Create Format (SGENDER - SASApp)
g 7] Speciy format width
7 Options Define formats
Properties
Label Rar =
Location to stors fomat How to define a format: = juie
femzle E: I
— 1. Select New Labellto L C I
SASApp creste 3 value Label -
2. Typethe new label inthe New Label Remove Label I
Library: Label edit field ‘ Labed defuition — =
VWORK ( Temporary | 3 Select [New Rangelto Label: |
enter values or ranges for ‘]Male I|&
= e the above label | |
ype & name for the fom: Type Ve |
e Ak ko ockspe] 4. Entereachvalueorange | [Discrate =M =7
as a separate item o =
5. Fepeat steps 1-4for each
value label
Please enter a valid format name. Informatior] L
An example format can be ‘ ==
found in the Help MNew Range Remove Range i' x
The selection pane enables you to choose differert sets of options for the task -
S | e ——s
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After executing the task by clicking "Run", the "$GENDER." format is now available to be assigned to the "gender"
column in the dataset. As in the previous example, you can again modify the Query Builder task used to create
"claims_and_wellness" dataset, double-click the gender variable in the Select Data list, navigate to the "User
Defined" formats and select "$GENDER.".

£ Claims & Wellness for CLAIMS =
Queryname:  Claims &Wé\.lness Output name WOHKW [}w
- W Formats
C ted Col Prompt M =, Preview | £ Tools - | [ Opt]
E omputed Columns | &3 Promp ana?er ] Preview ._ﬁ uz & op e o
— | Sot Datal None SGENDER.
Properties for gender 5= Character
Idertier
Column Name:  gender 1 client_code
Label: ey
t1.service_date erall widt 0
Summary: MNone Length {in bytes): 1 bil_date Ll 5
Expression: netpay (calculat
t1.claim_amourtl  Description
11 allowed_amo
t1 copay
1 discount Example
L1 principle_dx Value:
I Output
Identifier: t1.gender — -
ply 0K Cancel
] (] (]

_—
| Run _] Save and Close Cancel Help

Again, the data stored in the dataset are still the single-character values ('M' & 'F'), but when displayed in the dataset
or in your SAS output, what will be displayed are the gender labels assigned by the format*’. In the following
example, note that in addition to the character format "$GENDER.", the dataset also assigns a numeric format
"CLIENT." to the variable "client_code"—labeling the values "24, 25, & 26" as "ABC, Inc., XYZ Co., and 123, LLC",
respectively.

Claims Wellness -

| [ input Data @) | ] Code [ [£] Log | &3 Ouput Data |
5 [5] Modify Task | & Filter and Sort EJs Query Builder | Data ~ Describe » Graph = Analyze + | Export + Send To +
@ client_code @ ber_id @ gender @ claim_num & claim_stalus service date bill_date [} netpay [ claim_amount| +
1 KfZ Co. 3200016226 Female 33133456010 PAID 01/31/2011 01/31/2011 5162.31 $85224 1 |
2 XYZ Co 3200013780: Female 33133456011 PAID 01012011 02/08/2011 5155.02 £840.00
3 XYZ Co. 3200002173 | Female 33133456012 BAD 01/01/2011 02/08/2011 5155.02 £840.00
4 3200015135 Male 33133456013 PAID 01/02/2011 02/08/2011 £810.13 £810.13
5 3200008703 Male 33133456014 BAD 01/02/2011 01/06/2011 $10.70 510.70
6 . 3200028019 Male 33133456015 PAID 01/04/2011 01/06/2011 57.43 $7.49
. 3200027050 Male, s, 523133456018 S PAID 02 g 01/06/2011 S1262: 512,62

With the columns of data selected, computed, and formatted for presentation, however, you still may need to specify
which rows of data will be output by the Query Builder task. As mentioned previously, the analysis being performed
is specific to your client "XYZ Co." They likely care less what the "overall" impact of wellness programs is across all
of your clients than they do what the impact of their wellness program is on their bottom line. Therefore, the dataset
will be reduced (or filtered) to include ONLY those rows of the claims dataset that represent claims generated by the
employees of XYZ Co.

i you work in a SAS BI environment, it is likely that someone has already created a number of user-defined formats based on the
various look-up tables in the systems that source your analytic data—common among these are user-defined formats to provide
consistent labels for Gender, Age-Group (Child/Teen/Adult/Senior), etc.
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To perform this filtering operation, navigate to the Filters tab of the Query Builder interface, click on "New Filter" [,
and select "Basic Filter". Next, (Step 2) because we want to limit the dataset to claims from client company XYZ Co.,
select "client_code" as the variable to evaluate. Then (in Step 3) select "Equal to" as the Operator, and the value 25
(corresponding to the value identifying XYZ Co.lz) as the criterion.

£y Claims & Wellness for CLAIMS
Query name: daims & Wellness Cutput name:  WORK claims_and_welness Change...
omputed Columns rompt Manager |53 Preview |5y Tools » | [ Options ~
L d Col P M [ Previ 5} Tool o]
| % Add Tables X Delete EqJoin Tables | Select Data | Fitter Data [ 5ot Data |
— -
MNew Filt
ew Filter - @
MNew Filt:
1 of5 Selectatype = - =
Mew Filt %
2 of4  Selectacolumn Sl
@ Basic Fiter 3 of4  Build a basic filter S SaS
- E-4P Select Data Columns
() Advanced Fitter @ allowed_amourt (Allow|
a3 bil_date (Bl Date) ) .
@ ciam_amourt (Claim Af Identfier: t1 client_code
E claim_rum Column Name: client_code
E claim_status
@ Operator: [Equa] to =
@) copay B
@ discount [] Generate fitter for a prompt value (only applies to prompt types)
@ gender
@ member_id
ﬁ netpay Value: 25 B
4@, principle_dh
@ service_date (Service t1.client_code =25
%o wellness
@ welpoints
N L PV
| Enclose values in quotes
<H
Back |+ ‘ Mext= | { Finish | | Cancel 1 [ Help |

After clicking "Finish", the new filter is added to your Query Builder task and the output dataset will contain only those
records with a client_code of "25".

3 Claims & Wellness for CLAIMS

Query name: daims & Wellness Output name:  WORK claims_and_wellness

[ Computed Colurnns | &) Prompt Manager | 5] Preview E&Tools ~ | [ Options ~

{3 Add Tables X Delete &3 Join Tables | | Select Data | Fiter Data | Sot Data |
IZI"'E 1 (CLANS) i Filter the raw data

. @ allowed_amount

@) bil_dats = 59 Where

.. @ claim_amourt P t1.client_code = 25
@ claim_number
@ client_code

@) copay

2 @ discount

= @ gender

= @ member_id

-/l principle_dx

i) service_date

|—'|--§j 12 (WELLNESS_ENROLLMENT )

-l member_id

@ wellpoints

|:'|---E Computed Columns

E claim number (calculated)

E claim status (calculated)

f E netpay (calculated) -

Operator

EIJE

| Run I | Save and Close | I Cancel

|

Help |

In addition to limiting the client company, let's assume that the dataset must also be limited to claims that have a
status of "PAID". After creating another new Basic Filter, and specifying the "AND" operator to determine the

12 Because we have not yet created the formatted dataset that would allow "25" to be displayed as "XYZ Co.", the numeric codes
are the only available values that can be selected as the criteria.
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combination of filters to apply to each record being evaluated for output, the subsetting conditions for the query are
complete. A record must both have a client_code of "25" and a claim_status of "PAID" in order to be written to the
output dataset "claims_and_wellness".

4 Claims & Wellness for CLAIMS ==

Query name: t]aims &Wélne&s Output name: WO‘RK d‘a\‘ms_an‘d_we‘llness Change...

[ Computed Columns | &) Prompt Manager | 55| Preview |3 Tools ~ | [ Options -

{5 Add Tables ¥ Delete E Join Tables | | Select Data | Fiter Data | Sot Data|

= E’j 11 (ELAMS) = Fitter the raw data Operator
@ allowed_amount

-3 bill_date = 53 Where

-4 claim_amourt P t1.client_code = 25 AND

gl claim_number - [CALCULATED claim_status) = "PAID"

2 @ client_code

@) copay

-z} discount

i gender

-i{z)) member_id

= @ principle_dx

2 @ service_date

= Eﬂ 12 (WELLNESS_ENROLLMENT )

@ member_id

@ wellpaints

BE Computed Columns

E claim number {calculated) W

E claim status {calculated)

E netpay {calculated) -

xR E

m

[ Run ] [ Save and Close ] [ Cancel ] [ Help ]

At this point, you can click "Run" to produce a dataset with all of the variables necessary for your analysis calculated
and formatted for presentation.

Claims Wellness ~

[ input Data 2) | 2] Cade | 2] Log | &3 Output Data |

3 [5] Modify Task | & Filter and Sort Bl Query Builder | Data v Describe = Graph = Analyze ~ | Export + Send To + |

i client code |z} memberid |/ gender [ claim_num | claim_stus service date (5] bill_dale ) netpay i) claim_amountfs *
1 XYZCo.. 3200016226 Female 3313456010 PAID 0173112011 01/21/2011 5162.31 €35224; ||
2 XYZCo.:. 3300013780 Female 13133456011 PAID 01/01/2011 02/08/2011 §155.02 $840.00
3 XYZ Co. 3200028019 Male 33133456016 PAID 01/0412011 01/06/2011 515602 5840.00
4 XYZ Co. 3200027050 ; Male 33133456016 PAID 01/03/2011 01/06/2011 5748 5748
5 XYZCo. 3200016316 Female 33133456021 PAID 01/01/2011 01/04/2011 51262 s12.62
6 XYZCo.. 3200024552 Female 33133456027 PAID 01/01/2011 01/07/2011 saat s21.21
Ty Lgpen gpass quy.imlg BRSO S PO NI haied 262 G 81760 e
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PRODUCING GRAPHS WITH ENTERPRISE GUIDE.

At this point in the project you have imported the Wellness Program enrollment data from an Excel file, dragged SAS
dataset "claims" into the project from the "Healthcare Analytics" SAS Folder, joined the datasets together with the
Query Builder task, computed new variables for use in your analysis and even created custom formats to make the
data a bit easier to understand in your analytic output and reports. You have a SAS dataset containing precisely the
rows and columns needed for your analysis.

@ 5AS Enterprise Guide - XYZ Co. Claims.cgp B
File Edit View Tasks Program Tools Help |B-3- 8|8 o Oy 00 X |9 o [~ igngrocessF{

Process Flow -

=)-beg Process Flow [+ Run = [ Stop | Export = Schedule ~ | Zoom ~ |[5 Project Log | [ Properties -
(-3 wellness enroliment :ds
~[Z] Overview
#-[Z] Import Wellness Data =
-5 CLAIMS i
~E7] Data Imported from /home/cscl| | Qverview Import |

1% Create Format (CLIENT - SASA Welness !

[-8% Create Fomnat (SGENDER - SA xj i *_@
#-[=] Claims & Wellnes Query (2]
-] CL!ENT' Format wellness ellness Data
-E5q claims_and_wellness enrclimen... Membershi... Imported .

-[E] SGENDER. Fomat
BS Custom Reports

ﬂ Frogram Motes pre

| cLams ! Claims & claims_an..

e - Vieliness
e
CLENT.  Create | Claims &
Format Format (C.i,. ellnes Q..
— -~ - -
B List Data w.d
Z Summeary Statistics [use wiz: SGENDER. Create
Format Format (...

¥
f
w
L XY %_;0& W g en, ba “Rotp »

Summary Tables [use wizard|:|

me

Next, you might want to test the statistical significance of the difference in mean payment amounts for claims
generated by Wellness Program participants and non-participants. Like the other steps in the project, performing the
analysis begins by bringing another task into the project. This time, the t-test task is selected, and by specifying the
groups you want to compare (wellness participants and non-participants) and the quantitative variable on which to
compare them (netpay), you can perform the statistical test comparing the mean netpay values.

i

% [ e v

[¥F Linear Models
[ Mixed Models

[om]

Preview code Run = Save Cancsl
ET

Hep |

1 t Test for SASApp:WORK.CLAIMS_AND_WELLNESS ;
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Depending on the type of analysis you are conducting and the audience to which it is presented, however, you might
want to also provide some charts and graphs to help visually demonstrate the impacts of the Wellness Program. For
new SAS users just starting out with Enterprise Guide, the Graph tasks also represent a skill area in which you can
quickly begin to produce output that rivals that created by more experienced SAS programmers. Except for SAS
programmers that spend the majority of their time producing graphs and charts, creating print-ready charts and
graphs is a typical weakness even for experienced SAS programmers. With Enterprise Guide's wide array of Graph
tasks, however, anyone can quickly produce very polished charts and graphs. In the Wellness Program analysis, one
of the graphs you might want to generate is a bar chart comparing the total dollars spent on claims generated by
Participants and Non-Participants. To do this, just click the Bar Chart task and, again, walk through the specification
of the options for the task—including, the bar chart type, the variables to chart (in this case, the sum of "netpay" as a
function of wellness category), the appearance of the bars, background, tick marks, etc., and title and footer text.

[l Bar Chart for SASApp:WORK.CLAIMS_AND_WELLNESS
Bar Chart
Data
Appearance
Bars =
g ol ol (wEM il |
Axes |i ﬁﬂ ﬁ
Generzl Simple Verical Bar  Grouped Vertical Bar  Stacked Vertical Bar  Grouped//Stacked
Horizontal Axis e
Audis [lll Bar Chart for SASApp:WORK.CLAIMS_AND_WELLNESS
Vertical Axis
Pudis I“I i |
Bar Chart
Major Ticks | LisEn
Minor Ticks Vertical Colored B PAppearance
Referance Lines . ;
Bars Data source:  SASApp:WORK.CLAIMS_AND_WELLNESS :
Chart Area Layout Task fiter: Mone IE
Advanced Poes
;“IES I General
roperties 30 Grouped Vertid Honzontal Axds Columns to assign Task roles:
Bar Huis I ==
Vetical Axis Name & E”:;I:;sc:aﬂ (Limit: 1)
Auis [ allowed_amourt Sum of (Limit: 1)
Major Ticks [=]bil_date R iy .
. Wiy Ticks hlaim_amount 'rﬂ Group charis by
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Bar Chart Appearance > Bars
Data
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Specify bar colars: -
Layout @ Default color scheme
I Foes Existing colors (Specified in a previous version)
Genes (7 Custom colors:
Hﬂﬁ;’:ta' Auds * [l Bar Chart for SASApp:WORK.CLAIMS_AND_WELLNESS
H
Verical Ads
Bar Chart
: Titles
P«x@ Data
Major Ticks Appearance
Minar Ticks | Bars Section: Text for section: Graph
Reference Lines - 8| .| — ...
e p'-::‘:”‘ 4 Greph | 7] Use defaul text
Ad d Footnot
Ttles b General + Foctnote Total Netpay Amount as a Function of Wellness Program Participation
Pt Horizontal Axis
i i [ Specify number of bars Huis
Vertical fds
One barfor sach unigu: s
Enter number of bars Major Ticks
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ST Reference Lines
Show all bars
Chart Area
Advanced
Properties
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Total Netpay Amount as a Function of Wellness Program Participation

Netpay Amount {Sum)

6,000,000

$5,000,000—

$4,000,000—

$3,000,000—

2,000,000

$1,000,000—

Non-Parficipant Participant
Wellness

Author: Chris Schacherer (March 08. 2013 - 10:38:48 PM)

In addition to the Total Netpay x Program Participation bar chart, you can create additional views of these same data
by repeating the steps with other Graph tasks or by specifying different combinations of options for the same task. In
just a few seconds you could create all of the following views (and more) of these data.

Frequency of Netpay Claim Amounts as a Function of Wellness Program Participation
Frequency
Number of Claims by Gender & Wellness Program Participation
2000 ) Frequency
14000
15000 12000
10000
10000
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6000 |
5000
Parti
srticipant 0004
Non-Participant
a -
s100 5300 5500 700 $900 Wellness 2000
Netpay Amount
Netpay Totals by Gender & Wellness Program Participation Female Wisle Female Hale Gender
Non-Participant Participant Wellness
Author: Chris Schacherer (March 08, 2013 - 10:58:45 PM)
Gender: Female Gender: Male
Non-Participant Non-Participant .
$3,397,065 52463702 Netpay Totals by Wellness Program Participation & Gender
Weliness: Non-Participant Wellness: Participant
Female Female
3,397,065 $1,081,828
Participant Participant
$1,081,828 $732312
Author:  Chris Schacherer (March 08, 2013 - 11:26:39 PM)

Male Wale
52,463,702 §732312

Author: Chris Schacherer (March 08, 2013 - 11:26:47 PM)
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Having transformed the source data and produced the various analyses and charts, there are a number of next steps
you could take to further enhance your project. You could attach the various reports as output to an e-mail (to
yourself, your supervisor, etc.),

B |
Process Flow = P
b Run - @ Stop | Export ~ Schedule - | Zoom - | (5 Project Log | [ Properties - '1
Everien Import | @
wieliness .| H - ¥ Q f
3 ; *@ :’ = tTest ‘545 Report
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.
R
)

..put the individual pieces together in a single report file, format the layout of that report, add your own text to explain
the report, and export the report to .PDF format,

Process Flow ~
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..or, sending the results to Microsoft Word, Excel, or PowerPoint documents.
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Once sent to Microsoft Word, Excel, or PowerPoint via the SAS Add-In for Microsoft Office, the output is not just
"pasted" as an image, but can be manipulated interactively to change the styles and colors of the graphics output.

@E9-0- Yocument [Compatibility Mods] - MicrosoftWord P
Home Insert Page Layout References Mailing: Review Endhlote X5 Acrobat SAS é
o T — 1
B arial AN A 20119 | asBbcer| asdbcede 1. AaBE 1.1, AaB 141 Aal 4l
Paste ., . 3 b7 .
St romatpaner | B L U 7 abe % X b7 b} WHomal | NoSpacng  Heading1  Headina2  Heading3 4
Clipboard Font. Paragraph - Styles

Claim-Amount Frequencies-as-a-Function-of Wellness Frogram Participation{
Properties ==

Graph Bal | dwis | Legend | Tites |

Color by [seies =l

Frequency

Bar shae; 3

8000 Widh =

¥ Ouline
7000 |

Thickness: [T gt =
s000-| Coba [—
5000 Data labels

T Showlabels _ Pt |

4000 — 1
s050
P
2000 |
1000
e—=3

0

q
o =

Hetpay Amount

P wad B P sl JM“&"""J“MJ‘J——%

T WP DR W W TR T PN N

Regardless of what you end up doing with the output of your project, however, one of the most important next steps
you can take to add value to a project like the one in this example is to make it flexible enough to be repeated for any
client without having to change any of the tasks you have already built. This goal can be achieved using the Prompt
resource.

CREATING DYNAMIC SOLUTIONS WITH ENTERPRISE GUIDE PROMPTS

Finally, at the end of the analysis of the Wellness Program at XYZ Co., if the generated report(s) fulfilled the needs of
your supervisor and the benefits organization at XYZ Co., it is likely that you will be asked to produce those same
reports for other client organizations.

You could, of course, make a copy of the project for each client organization (e.g. "ABC, Inc.", "123, LLC", etc.) and
change the filter criteria in your Query Builder task for each of these project files. However, as your projects become
more complex—for example, with multiple queries from multiple data sources—this approach can get you in trouble.
Suppose you have a project involving multiple queries against multiple data sources. If you specify a filter on each
query to get data associated with a specific client, when changing that project to accommodate a request from a
different client you will need to change each of those queries. If you accidentally fail to change one of the queries,
the results will be invalid due to simple, avoidable human error. Also, if you take this approach and end up with
dozens of Enterprise Guide projects that all do the same thing (each for a different customer) and then need to make
a change to the project, you are potentially left in the position of having to make that change in each one of the
customized copies of the project as well. This can quickly become a change-management nightmare.

Instead, you can create one version of the program that can dynamically produce the report for any one of your client
companies.

PROMPTS. In Enterprise Guide, the key to creating this flexibility is the Prompt Resource. As mentioned earlier,
prompts facilitate user interaction with projects by allowing users to specify values that will impact the execution of the
project. These prompt values can be used to dynamically specify the names and paths of files to import, user IDs
and passwords for databases, criterion values in query filters, etc. In the Wellness Program analysis example, a
prompt is added to the existing project to allow the user to specify the client company for which the analyses and
reports will be generated.
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The first step in rewriting this dynamic version of the project is

—r i
to add the prompt "Client" by clicking on "Add" in the Prompt 1x E] s dE

i

CLIENT. Create E g
Man ager. Format Format (C.i.
it X Delete ] f
Mame Used By I“’“’_?"“’I e i“:j —: j
o Prrimpte Diedtied SGENDER.  Create
Format Format (5... ?
] Add New Prompt In the Add New Prompt dialog, give the new prompt a
name, specify the text that will be displayed in the user
General | Prompt Type and Values interface when the project is executed, and provide an
g_a":: informative description of the prompt. As shown in the
et . . . . .
Ty prompt options, this new "Clleqt" prompt will be required
Select a Ciisrt Company for Analysis to have a non-null value and will retain its value
Description: throughout the execution of the project.
Client company for which analysis/charts will be generated. #
Options
[ Hide from user [¥] Requires a non-blank value
] Read-only valuss  [¥] Use prompt value throughout project
Pttt gt gpeinnndh ® 3P| ]
Because Fhe cllent._code vgrlable used in the fllter"of .the" . ) Add New Promt
Query Builder task is numeric, the Prompt Type for "Client" is
specified as numeric. You want users of this prompt to select [ Generl | Promot Type and Values |
their client company by choosing it from a drop-down list, so i i
"User selects values from a static list" is selected under I;;T“d“f o - 7 TIRT
n H " . . H " 0d Tor populating prompt: umber values
Method for populating prompt". As indicated in "Number of e ) =

Values", users of this prompt will be allowed to select a single
value from the list presented to them—the individual client for
WhICh the reports WI” be generated' The VaIUeS for thlS Static Minimum number of decimal places allowed: Mazdmum number of decimal places allowed:
list can be manually entered using the Add button next to the
List of Values, or automatically populated from a data source
using the Get Values button. Finally, when the list is
displayed to the end-user, the Formatted Value of the list
entry will be appended with the Unformatted Value (e.g.,

[] Alow only integer values

Minimum value allowed: Maximum value allowed:

Include Special Values

" " . . . . [T] Al possible values  [] Missing values
ABC, Inc. [24]")—as this extra bit of information can be useful
to users who are as familiar with the client code as they are Aopend fomatied values with unformatted valuss
with the Formatted (Displayed) Value. Once the prompt is “Z‘F:”E;e: — -
. . " " . . ‘omatte atts i
built, click "OK" to save the prompt to the project, and you will - 24:-}\;’5 2 ko) e a”r |
see that it is now added as a prompt resource in your project. = | GetVaes..
25| XYZ Co. [
26(123, LLC [
27 | JKL Corporation (5 @
28 | MNO, LLC (&
T Move up
29 | Zerillinon, LLP (&
b ‘ Move down
[] Mlow user to specify additional {urformatted) values
[ ok |[ cancel |[ hHep |
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Next, the prompt needs to be associated with the filter (or WHERE clause) of the Query Builder task so that the
client_code selected in the "Client" prompt will be used to filter the dataset "claims_and_wellness". This association
is made by right-clicking the Query Builder task in the process flow and choosing "Modify Claims & Wellness". Once
in the Query Builder task, navigate to the "Filter Data" tab, select the existing filter and click on the "Edit" button (=,
Instead of providing a specific client_code (e.g., "25") as the value for this condition (as was done originally), navigate
to the Prompts tab of the Value drop-down and select "&Client" to assign the prompt value as the evaluation criterion.

.Efj d d E” . L. ERCI = — PR | I gy vy |
laims_and_wellness
[H t Test i Bl Claims & Wellness for CLAIMS [=
Total Netpay Co H i
1l Cleimsize Frequency Distrbution ™ % E | Queyname: Clams & Welless Oulput name;  WORK ciaims_and_wellness
« | m | » | o
| CLAIMS =
e f Computed Columns | &) Prompt Manager 52| Preview |5 Tools - | [/ Options ~
= w - =
=BG | Edit Filter [52| ks | [Seloct Data | Fiter Date [Sor Dotm
E 3 e B ll
Add Edit X Delete . Fitter the raw data Operator
1 of2  Build a basic filter )Sas = 15 Where @
o LBy b i cienit_code =25 a7
Client <G P (CALCULATED claim_status) = PAID" X
B Identfier 11 client_code =
Column Name:  dliert_code &l

Operstor:  [Eaualto =

[] Generate fitter for a prompt value {only applies to prompt types)

Value: 25 ] E
.l =]

Values | Columns | Prompts

= |
Fun Save and Close Cancel Help
Finish | [ Cancel | [ Hel

Cancel
B e I e I Pl et W S B W S e P
Once the query is changed to filter claims records e e o “"‘Amm*—'ﬂp ;
based on the "Client" prompt instead of a specific, e e e B B B e B X 0.0 7
hard-coded value, the process flow is ready to be — EEEERE =
. . . rocess How un 0 ort ~ Schedule - oom v ro)e Of
run in a manner that is driven by the USer's reSponse  |gy veles: evcimentze [ M Sop, | Expor - Sehedule - | Zoom - | Pect 20
to the "CIi_ent" prompt. [Notice how the _ico_n Eﬁfﬂ;w - - J
representing the query has changed to indicate that  [F24° | || —————— .
i Data Imparted from /home feschachy Welness g
the task now involves a prompt.] EEC:EE Poielin i é‘a L @ &
" Create Format (SGENDER - SASﬁp; 2} €
E‘ Claims & Wellnes Guery i wellness Wellness Data 1
[=] CLIENT. Fomat enrollmen... Membershi... Imported . (
claims_and_weliness
Ea\ﬁ tTest
[l Total Netpay Co 1
il Claimsize Frequency Distribution ™ . 7
d | CLAMS s ol
et *5 | Wellness g
; 7 R
!idfﬁwﬁ s iriaid) FS:;TC il g.. i
it elete H
Neme Used By S i“:’ 2
Client Claims & Wellness (Proc|
o e
b ot O il -~ G o
When the process flow is next run, the user N e R =
will be presented with the new prompt. Once — . —
. ieset group defaults
a prompt value is chosen by the user, I |
. . . . * Select a Client Company for Analysis
clicking Run will execute the Query Builder i o o o et el 5 gt
task and produce the analysis and reports &ngﬁ.ﬁ% -]
for the selected c!lent company. To produce bos LLC%BW_DI—
the output for a different company, all one o e 2]
needs to do is run the process flow again Zerliner. LLE[2M)
and choose a different value in the "Client"
prompt. Excrl
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CONCLUSION

Creating reusable projects like the "Wellness Impact Analysis" is just one small example of how you can use
Enterprise Guide to contribute to your organization. Hopefully this introduction has provided you with some insights
into the types of functionality available to you as a new Enterprise Guide user. In addition to the relatively simple
graphs and charts presented in the current work, Enterprise Guide affords you the ability to combine output into
informative report documents, use conditional processing within the process flow to execute different branches of
your project depending on the outcomes of prior tasks, specific summary values, or prompt selections, and even
schedule projects to run unattended on a daily, weekly, or monthly basis. If you are a new Enterprise Guide user, the
next step is to simply decide on an analysis or report you want to generate, and jump in to exploring the individual
tasks, SAS Functions, and Enterprise Guide capabilities needed to access the data, transform it, and produce your
desired output. With Enterprise Guide's user-friendly interface and the analytic capabilities of SAS software, it will not
be long at all before you harness The Power to Know®.
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