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How Long?

Ronald Reagan

Kansas City Royals

Villanova Wildcats men's
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The Project:

- Validate and reconcile datafrom numerous regularly refreshed
sources

- Manipulate and transform data for analysis

« Produce monthly standard reports and numerous additional ad hoc
reports.
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The Problem:

After doing things the same way for a long time, it’s easy to fall into
a programming rut.
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The Solution:
Update the logic and try some new techniques that simplify the task.
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The Approach:

« SAS® Enterprise Guide to provide the framework, and especially the
INPUT task to create SAS data sets from Excel spreadsheets

- For Round 2 of this project, update the logic by modularizing as
much as possible to:

 ensure consistentresults

« simplify the process of making updates
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The Approach (continued):

« Incorporate new features (or features new to mel)

v The PRESENV optionand procedure

v Fuzzy matching with the COMPGED function
v The ODS POWERPOINT statement

v' SAS Enterprise Guide enhancements.
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PRESENV OPTION AND PROCEDURE

PRESENV makes a recording of your SAS
programming environment, enabling you to restore it
later on.
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“Start the recording”

1. Submit the PRESENV option at the beginning of your SAS session:

options presenv;

Proceed as usual:

= ypdate processflowsin Enterprise Guide
write and edit SAS code

run reports

perform maintenance.
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“Stop the recording”
2. At the end of the session, submit the PRESENV procedure with
instructions for saving the temporary SAS data sets and SAS code:

libname savedata 'c:\presenv\sasdata';
filename savecode 'c:\presenv\code\store.sas';

proc presenv permdir=savedata sascode=savecode
show comments;
run;
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“Stop the recording” (continued)

Where your temporary

/ SAS datasets arestored

libname savedata 'c:\presenv\sasdata';
filename savecode 'c:\presenvicode\store.sas';

7/

proc presenv permdir=savedata sascode=savecode
show comments;
run;
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“Stop the recording” (continued)

Where the code to restore
your session is stored

libname savedata 'c:\preseq&*ﬁasdata';
filename savecode 'c:\presenv\code\store.iss';

proc presenv permdir=savedata sascode=savecode
show comments;
run;
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Restore the environment

3. Run the code to restore temporary SAS data sets, reassign macro
variables, recompile macro code, and reissue global statements and
options:

zinclude 'c:\presenv\code\store.sas';
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SAS datasets are
copied from the
storage location
back into the
WORK library

Macro variables
are reassigned
and macro code is
recompiled
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Environment restored
Notes in the SAS Log:

Copying SAVEDATA.E E SORTED to WORK.E E SORTED (membtype=DATA) .

There were 14538 observations read from the data set SAVEDATA.E E SCRTED.

The data set WORKE.E_E_SORTED has 1458 ohservations and 20 wvariables.

Copying SAVEDATA.IDENTIFY TIERS to WORK.TIDENTIFY TIERA (memtype=DATA) .

There were 1148 ohservations read from the data set SAVEDATA, IDENTIFY TIERS.

The data set WORK.IDENTIFY TIERS has 1148 ohservations and 16 wvariables.

CDpying JAVEDATA, OTHER CREANIZATIONS to WORK. OTHER ORGANIZATIONS (memtype=DATA) .
There were 1458 observations read from the data =set BAVEDATA. OTHER CRGANIZATICONSE.
The data set WORK.OTHER ORGANIZATICONZ has 1458 ohservations and 20 wvariahkles.

HOTE: Copying entry CHECKFMT.MACRO from catalog SAVEDATA. SABMACR to catalog WORE. SASMACE.
HOTE: Copying entry ECLIBAZSIGH.MACRO from catalog SAVEDATA. SASMACE to catalog WORK. SASMACE.
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FUZZY MATCHING WITH THE COMPGED FUNCTION

The COMPGED function returns the number of steps
it takes to change one character string into another,
allowing you to perform fuzzy matches.
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The Problem:

You have a lookup table of values against which you must match
input data.

For example, an organization name on the lookup table is A Big Company Inc. The
variationson this name as it appearsin input data are endless:

A Big Company Ltd.; A Big Company Inc.
A Big Company, Ltd.; A Big Company Ltd.
A Big COMPany; A BIG COMPANY

Nameis abbreviated ABC Ltd.

Nameis similar to another organization’s name Big Large Company
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The Solution:

Numerous techniques existin SAS to compare and standardize
values.

There’salwaysif-then logic:

1f trim(left (organization)) in ( 'A Big Company Ltd.',
'"A Big Company Inc.' 'ABIGCOMPANY','A Bigg Company')
then new organization='A Big Company Inc.';

This technique will get cumbersome and difficult to keep up with, very quickly.
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An interesting alternate technique is to use a
matching function like COMPGED.

COMPGED measures the number of steps it takes to make one string look
like another string.

« COMPGED returns O when the two strings are identical

- A certain number of steps are added for each difference in the
capitalization, punctuation, spacing, variation of letters, and so on.

difference=compged (lookup, organization) ;

« Options available to the function, as well as such additional functions as
COMPRESS, TRIM, and so on can refine the results of COMPGED.
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COMPGED results:

Lookup value: A Big Company Inc.

4

difference=compged (lockup, organization) ;

arganization | difference | differencez |
| & Big Company Ltd. a0 a0n
| & Big Company Inc. 0 0
| ABigCompary 210 150
| & BigCampary 200 150
| A Big Company, Ltd, 330 300
| A Big Company Ltd. 300 300
| A Big COMPany 430 150
| A BIG COMPANY 930 150
| 4 Bigg Company 210 220
| ABC Ltd. 300 200
| A Big Company 140 150
| Big Large Company 1140 1000
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COMPGED results:

Lookup value: A Big Company Inc.

differenceZ=compged {compress (loockup, ' ,.'),compress{organization,® ,.%),'1"%);

\ 4

arganization difference | differencez |
| & Big Company Ltd. a0 a0n
| & Big Company Inc. 0 0
| ABigCompary 210 150
| & BigCampary 200 150
| A Big Company, Ltd, 330 300
| A Big Company Ltd. 300 300
| A Big COMPany 430 150
| A BIG COMPANY 930 150
| 4 Bigg Company 210 220
| ABC Ltd. 300 200
| A Big Company 140 150
| Big Large Company 1140 1000
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Tuning is everything:

« Adjust the amount of compressing, trimming, upper- or lower-casing, etc.
based on the values you are comparing

(for example: does it help or hurt to remove words like “the” and “a” before comparing
strings with COMPGED?)

- How many steps provide you with the most accurate matches — 1007
2007?

(for example: increasing the number of allowable steps between strings may increase — or
decrease! - the number of false positive matches)

- Review the results carefully — with millions of rows of data, what
percentage of mismatchesis acceptable?

(for example: in a mailing address, is it likely that a letter will be delivered correctly if
“Avenue” is used instead of “Street”? On the other hand, even one letter wrong will render
an email address unusable )
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THE ODS POWERPOINT STATEMENT

The ODS POWERPOINT statement writes your SAS
procedure output directly to Microsoft®
PowerPoint.®
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The Challenge:

Requests for summary information in PowerPoint format.
« The numbers change all the time

- Cutting and pasting the information into PowerPoint slides is a bad idea
for a lot of reasons, including the likelihood of errors.

The Solution:
ODS POWERPOINT statement.

- Automates the generation of the slides, accounting for changing data
values

- Embedding of headers, text, graphs and charts is supported.
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The Code:

ods powerpoint file="c:\SGF 2017\Samplel .pptx" style=styles.examplel
layout=twocontent nogtitle nogfootnote;

proc freq code

run; Other layoutsinclude:
* TITLESLIDE

proc gchart code e NULL_

run;
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Count of Organizations by Tier
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Tier Frequency | Percent
Silver 1075 | 94.63 |
Gold 57 5.02 10 ]

Platinum 4 0.35
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180

JANLZ  APRIZ JULLZ OCT1Z JANIZ APRIZ 13 OCT13 JANL4  APR14 4 0OCT14 JANIS AFPRIS 15 OCT1S JANLE APRIE JULLE OCTIE JANIT APRIT

Date Completed




SAS ENTERPRISE GUIDE ENHANCEMENTS

Each new release of SAS Enterprise Guide comes
with a list of enhancementsto try out and
Incorporateinto your routine.

Some enhancementsthat | have found especially
useful include:

v Copying and pasting nodes and process flows
v' SAS Macro Variable viewer
v Data Step DEBUGGER.
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The Challenge:

Want to re-use portions of SAS Enterprise Guide process flows:
- Nodes

« Branches
« Entire Process Flows

No Challenge at all!

Copy and paste nodes, branches and process flows — very intuitive.
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Enhancement #1: Copying and Pasting in SAS Enterprise Guide
to copy nodes:

[ S !

“§ 1. Activatethenode by clicking on it

Forecasting
Azzeszment

e =61 »
= 2. Right-clickand select Copy
Asses: Export e
Save ¥2_Data_Updates_27Mar17
Save Forecas ting Assessmen it As... -
B Mew 3
I RunForecas ting Assessmen it on Local
& Open , . .
: @ o » |l 3. Right-clickand select Paste at
Condition 3 . .
destination.
Send To » E]
IMave Farecasting Assessment to Pracess Flow  »
Past:
Link Forecas ting Assessmen it to.., |EB aste N
- N Grid
8 Layout
¥ Delet Auta Arrange
Rename Zoom L
dh Addto Favorit Background Col 3
Praperti [ Page Setup
Print Preview
é Print
Praperties
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Enhancement #1: Copying and Pasting in SAS Enterprise Guide
to copy branches: Option #1

FORECAST _A
SSESSMENTZ0
17

FORECAST_&
SSESS_II\-_}ENT2D

---------
————

== |
_________

NOMATCI
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1. Activatethe nodes in the process flow by holding down the CNTL-key

and clicking on the nodes in the branch

Fun

Query Builder... B Mew
2 0
Maove To @ Open
@ Project
Copy
. Delete
|EE, Paste I
Grid
Layout
Auta Arrange
Zoom

Background Color

[f  Page Setup

Print Preview

E Print

Properties

2. Right-clickand select Copy

3. Right-clickand select Paste at
destination.
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Enhancement #1: Copying and Pasting in SAS Enterprise Guide
to copy branches: Option #2

orecasting
sEegEment

FORECAST &
SSESSEI’ENTII

NOMATCH

1. Draw a box around the nodes you want to copy to activatethem

Fun

2. Right-clickand select Copy
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Background Color

[f  Page Setup

Print Preview

E Print

Properties

Query Builder... B Mew »
3 0 »
Maove To @ Open
@ Project 3
Copy
. Delete
il
|EE, Paste I
Grid
Layout
Auta Arrange
Zoom 3

3. Right-clickand select Paste at
destination.
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Enhancement #1: Copying and Pasting in SAS Enterprise Guide

to copy entire process flows:

Project Tree -

X

@ Pragram
=] gQg 0ld Sales Cert Data
[E] Mate
[E] Mat=12)
=7 Programs

‘%1 Pragram

=] gQg Autornated Sales Data
= Automated_Sales_Certificate_11har] 7 slax
@ Import Data [Automated_Sales Certificate_11Mart 7. slzslanansmt
[E] Hate2)
[T Programs

-~

=]
=] gqg arecasti vl
=] Farecasting_Col P
@ Impaort Data
[E] Hote 2]
=[] Programs =

Run Forecasting Assessment

Schedule Forecasting Assessment...

@ Forecasting Co
El-Beg Manual Add |EE' b Ly
[E] Hate =
E] Hote 12)
Delet,
Ej manual_add.=ls x Flete
Eﬂ manual_add
=7 Programs:

[#] Program

Rename

Praperties

=] gqg Pearzon YUE Profile Upates

E‘Eﬂ pearzon_updates
= Change Email or Company Report Februan 2077 sl

< (1 | 5
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1. Find the process flow listed in the Project Tree. Click to
highlightit, and right-click to select Copy

= % Process Flow ~

Praject Tree
Oneway Frequencies -
EEE Cell statistics for date_complete

|~ Line Plot
Basic Forecasting
Ei3 TEST
|~ Line Plot [2)
7 Programs
S odsl
2l Graph and Count

4 [

[ Run -

Tasks

FRELIE

Paste
B P
Ly

(% Refresh

VW S

11

2. Right-clickin the
destination Project Tree to
Pasteit.
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The Request:

To see all the assigned macro variables and their values in your
Enterprise Guide Session.

Easy!

The Macro Variable viewer displays system-defined and user-
defined macro variables for easy review.
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Enhancement #2: Macro Variable Viewer

| 2EH@ 1. Fromthe Tools pulldown menu, select SAS Macro Variable Viewer
_'-T';. Style Manager... @
=% nterprise Guide arer...
1| & z;;aclz\’alibl:vleel... L\S_l Server: [Local v] Filter results
e Systern Options Viewer... c5 31 = . .
B Assn PojectLivay. V— o ” 2. All of the assigned macrovariables
= 3 . . .
L ot 1 i are listed in alphabetical order
Project Maintenance... .
! ||| oree R o (ordercan be changed)

% Connections... ORG1000 -

Options... ORG10M | |
ORG1002 Fome s s e
ORG1002 | P =TS ——
s " 3. You cantype macro expressions
ORG1008 | Y- . L
ORG1007 - | and see the re5U|t, here.
Macro expression quick view : - R .
e C—
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The Wish:
To use the Data Step Debugger in SAS Enterprise Guide.

Wish Granted!

The Data Step Debugger has been incorporated into SAS Enterprise
Guide 7.13.
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Enhancement #3: The Data Step Debugger available in SAS
Enterprise Guide

1. You cantoggle the debugger on and off by clicking the “bug” toolbar button
while viewing your programin the code node.

simple matching -

] Program® | Z] Lag | il Output Data

Save = = Run - Selected Server: Local {Connected) = % | Analyze Program - | Export = Send To - Changes ﬁ Carmmit ¥ History ik Praperties
¥ data lockup (keep=lockup organization difference differenceZ);
set sgf.companies;
lookup="A EBig Company Inc. ") t
‘ difference=compged {lockup, organization)};

differencef=compged (compress{lockup),” ,."),compress{organization}),” ,."),"1%);
run;

2. Once turned on, the Debugger highlights the data step to be analyzed.
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Enhancement #3: The Data Step Debugger available in SAS
Enterprise Guide (continued)

3. Click the bug on the left to open the debugger window with its various
components.

4.Use F10 to stepthrough the code
or type commands next to the >
at the bottom of the screen.

=
OD0oDoo0g v
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Enhancement #3: The Data Step Debugger available in SAS
Enterprise Guide (continued)

5. The line about to be executed s highlighted in yellow. The assigned values
appear on theright, with the most recently assigned value in red.

6. It’salso possible to jump past lines of code to get to the “troublesome”
section, set watchpoints and breakpoints, and much more.
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Resources

The SGF paper lists numerous resources providing additional
information about everything you’ve seen here.

- Special thanksgo to
« Maura Stokes (Senior Director, Advanced Analytics R&D, SAS),
- Amy Peters (Principal Product Manager, SAS),
« Kathy Wisniewski (Applications Analyst, the University of North Carolina at Chapel Hill), and
- Merry Rabb (Manager, Public Health, RTI International)
for their greatideas and excellent counsel.
- And special thanks go to YOU for making this a greateerfereree! Thank you!
“user group meeting
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Contact Information

Please contact me if you have any questions!

Lisa Horwitz

SAS Institute Inc.

SAS Campus Drive
Cary, NC 27513
Lisa.Horwitz@sas.com
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