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A Hands-on Introduction to SAS® Metadata DICTIONARY Tables
and SASHELP Views

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

Abstract

SAS® users can easily and quickly access metadata content with a number of read-only SAS data sets called DICTIONARY tables
or their counterparts, SASHELP views. During a SAS session, information (known as metadata) is captured including SAS system
options along with their default values, assigned librefs, table names, column names and attributes, formats, indexes, and
more. This hands-on workshop introduces how metadata can be used as input into a SAS code generator or a SAS macro to
produce the desired results, the application of specific DICTIONARY table and SASHELP view content, and an assortment of
examples related to the creation of dynamic code.

Introduction

The SAS System collects and populates valuable information (“metadata”) about SAS libraries, data sets (tables), catalogs,
indexes, macros, system options, titles, views and a collection of other read-only tables called dictionary tables. Dictionary
tables serve a special purpose by providing system-related information about the current SAS session’s SAS databases and
applications. When a query is requested against a Dictionary table, SAS automatically launches a discovery process at runtime
to collect information pertinent to that table. This information is made available any time after a SAS session is started.

The contents of Dictionary tables and SASHELP views permit a SAS session’s activities to be accessed, monitored, and even
controlled. This becomes particularly useful in the design and construction of “intelligent” code, programs, and software
applications. Since the information can be queried and the results acted upon in a specific operation or task, the various actions
may include the allocation of filerefs and/or librefs, the capture and retention of variable lists, the definition and labels
associated with table and variable names, whether a data set is empty or the number of observations it contains, and an
assortment of other useful information; the construction of dynamic and flexible SAS code; and the development of “custom”
user-designed data dictionary repositories.

Tables Used in Examples

The data used in all the examples in this paper include a Movies data set (table) with twenty-two observations and six columns:
title, length, category, year, studio, and rating. Title, category, studio, and rating are defined as character columns with length
and year being defined as numeric columns, illustrated, below.
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The ACTORS data set (table) contains thirteen observations and three character variables, illustrated below.

ACTORS Table:
| T | Aoty Leadrg | Ao Supoting
1 |SwwveHeat Mel Ghson Sopres Macesu
2 | Chowmnas Vacation Chevy Chase Beverly Diangoio
3 | ComegioAmesca £ ddbe Muaghy Svero Had
4 |Fowst Burg Tom Harks Saby Fiskd
5 |Ghodt Furich Srayos Do Mocre
6 |LethalWaspon Mel Gebsoo Darny Glover
T |Michonl Jobn Teawvoks Arde MazDowad
8 | National Lampoon's Vacaion Chevy Chave Bavery D'angeio
g | Racky Sybvester Staore Taba Shee
10 | Sdence of he Lambs Anthory Hopklne Jode Fower
1| The Hud box Fed Octicbes Sean Coreery Riec Badwin
12 The Tamsnalor Aarckd S ctwastierngoe Michasl Bt
iﬁi Tiors Leonsdo DCapno Fate 'Wirckl

Traditional (or “Legacy”) SAS Metadata Sources
SAS users have traditionally been accessing and producing metadata using PROC CONTENTS and PROC DATASETS.

e  PROC CONTENTS — Produces a directory of the SAS library and the details associated with each member type stored in a
SAS library.

e PROC DATASETS — In Michael A. Raithel’s (2016) landmark paper, PROC DATASETS is the Swiss Army Knife of Data
Management procedures. Like PROC CONTENTS, the PROC DATASETS CONTENTS statement produces a directory of the
SAS library and the details associated with each member type (e.g., DATA, VIEW, INDEX) stored in a SAS library.

In the following example, PROC CONTENTS is specified to describe the metadata associated with the SAS data set, Movies.

PROC CONTENTS Code:

PROC CONTENTS DATA=WORK.Movies ;
RUN ;
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Results from PROC CONTENTS:

In the next example, PROC CONTENTS is specified to print a list of all SAS files that reside in the SAS library.

Diata 5et Page Slzs
Humber of Data Set Pages
First Data Fage

Max Obs per Page

Oba In First Data Pags
Humber of Data Set Repalrs
ExtandObaCountar
Fllgnams

Relazes Cragted

Hoat Creatad

Inode Numbar

Access Parmiszion
Crwnar Hame

Flla 3iz8

Flla 2iza (bytes)

PROC CONTENTS Code:

PROC CONTENTS

RUN

’

Data 2at Mame
Mambar Type
Enging

Cragted

Laat Modified
Prataction

Data et Typs

Labal

Data Reprasantation
Encading

The CONTENT £ Procedura

WORK MOVIES

DATA
5

04182018 045510
D41 5/2018 045510

WANDOWS_54

wiatin1 Westem {Windaws)

Obeervations
‘Warlables

Indaxas

Obeervation Langth
Daleted Obsarvations
Ccompragssd

Sortad

EnginaiHozt Depangant Information

22

=

38
a

YES

MWSUG 2018

AMp'SAS_WrkTEZZ00006027_locahost localdoman/SAS_wWork32C300006027_lacalhoet localdomalnimovies. eas Thdal

S.C401MS5
Linux
ETOSES
PR-Ti-f—
Easdemo
12846
131072

Alphabstic List of varlables and Attributes

2

3
2
L}
5
1
E

arlable
Cat=gory
Langth
Rafing
Studio
THe
Waar

Sort Information

gortsdby
valldatad

Character Set | ANZI
Sort Optlon

Type
Char
Mum
Char
Char
Char
Mum

e
YES

DATA=WORK.Movies DIRECTORY ;

Len
a0
3

]
25

0

MODURKEY

Page 3
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Results from PROC CONTENTS:

Librst WORK
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Fllename Imp'SAS_ workTEZEODODEDZT localhoetlocaldomain/SAS waork32C300005D2T_localmost.locakiomain
Incds Humber 670832
Access Permizalon | mw—-—
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Flig lze [bytas) 4096
# | Name Mambsar Type | Flie Slze | Last Modified
1| ACTORS DATA 16KS | 04152015 11:5810
2 | MOWVIES DATA 128KS | Q4MS2018 11:5809
3 | REGETRY | [TEMSTOR 32K5 | 04152015 11:5240
4 | BASGOPT | CATALDG 12KS | 04152018 11:5809
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E | SAEMACZ | CATALDG 20KS | D4MS2018 11:5240
T | SASMALZS | CATALOG 20KS | 04152015 11:5240
& | SAEMACL | CATALDG 20KS | D4MEZ01E 12:05:27
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In the next example, PROC CONTENTS is specified to save the results of a SAS data set’s metadata that resides in the SAS library
to a SAS data set.

PROC CONTENTS and PROC PRINT Code:

PROC CONTENTS DATA=WORK.Movies
OUT=WORK.Contents_Structure
DIRECTORY ;

RUN ;

PROC PRINT DATA=WORK.Contents_Structure ;

RUN ;

Results from PROC CONTENTS and PROC PRINT:

< PROC CONTENTS Results as from the previous example >

Oba | LIBMAME | MEMHAME MEMLABEL | TYPEMEM | HAME TYPE | LENGTH | VARHUM | LABEL | FORMAT | FORMATL | FORMATD | INFORMAT | INFORML | INFORMD

WIORK MOVIES Category 2 20 3 C o o o
2 | WORK MOAIES Length 1 3 2 C C C C
3 | WORK MOVIES Rating 2 5 E o L L L
4 | WORK MOVIES Studia 2 25 L C L L L
5 | WORK MOAIES Tiie Z 30 1 C C C C
E | WORK MOVIES Year 1 4 4 C L L L
JUST | NPOE | NOBES | ENGIME CRDATE MODATE | DELOBS | IDXU3AGE | MEMTYPE | IDXCOUNT | PROTECT | FLAGE | COMPRESS | REUSE
o 7 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO
L 4 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO
o &z 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO
o a7 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO
o T 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO
L o 22 |3 1SAPR1G04:5810 | 15APR1E08:5810 0 | MOME DATA o|— - MO MO

20RTED | BORTEDEY | CHARSET | COLLATE | HODUPKEY | NODUPREC | ENCRYPT | POINTOES | GENMAXK | GENHUM | GENMEXT | TRANSCOD

ANEI YES MO NI YEE c YES
ANEI YEE MO NI YEE C YEE
ANE YES MO MO YEE L YEZ
ANE YES MO MO YEES o YES
ANEI YES MO NI YEE c .| YEE
ANEI YEE MO NI YEE C YEE

Exploring SAS Metadata DICTIONARY Tables and SASHELP Views

SAS users can quickly and conveniently obtain useful information about their SAS session with a number of read-only SAS
system tables called DICTIONARY tables. At any time during a SAS session, DICTIONARY tables can be accessed using the libref
DICTIONARY in the FROM clause of a PROC SQL SELECT statement to capture information related to currently defined libnames,
table names, column names and attributes, formats, and much more. SASHELP views can be accessed using any of your favorite
procedures or in the DATA step.

Identifying the Names of the DICTIONARIES Tables and SASHELP Views

SAS users can identify any new Dictionary table release by accessing the read-only DICTIONARIES Dictionary table or VSVIEW
SASHELP view. The content of the DICTIONARIES Dictionary table reveals the names of supported Dictionary tables. The
following PROC SQL query uses the UNIQUE (or DISTINCT) keyword to generate a listing of existing Dictionary tables.
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A Hands-on Introduction to SAS® Metadata DICTIONARY Tables and SASHELP Views, continued

PROC SQL Code:

PROC sSQL ;
SELECT UNIQUE MEMNAME

FROM DICTIONARY.DICTIONARIES ;

QUIT ;

Results from DICTIONARY.DICTIONARIES:

Member Mame

CATALOGS
CHECK_COMSTRAINTS
COLUMMNS
COMNSTRAINT_COLUMN_USAGE
COMSTRAINT_TABLE_USAGE
DATAITEMS

DESTIMNATIONS

DICTIOMARIES

EXTFILES
FILTERS
FORMATS
FUMCTIOMS
GOPTIONS
INDEXES
INFOMAPS

Member Name

LIBMAMES

LOCALES

MACROS

MEMBERS

OPTIONS

PROMPTS
PROMPTSXML
REFEREMTIAL_COMNSTRAIMTS
REMEMEBEER

STYLES

TABLES
TABLE_COMSTRAINTS
TITLES

VIEWS
WIEW_SOURCES
XATTRS

MWSUG 2018

SAS 9.4 currently supports 32 DICTIONARY tables as is illustrated below. Earlier versions of SAS supported fewer Dictionary
tables. SAS 9.3 supported 30 DICTIONARY tables; SAS 9.2 supported 29 Dictionary tables; and SAS 9.1 software supported 22

Dictionary tables.

The contents of the VSVIEW SASHELP view reveals the names of supported SASHELP views in SAS 9.4. The following PROC SQL
query uses the DISTINCT (or UNIQUE) keyword along with the SUBSTR function to identify a listing of SASHELP views starting

with the character value, “V”.

PROC SQL Code:

PROC SQL ;
SELECT DISTINCT MEMNAME
FROM SASHELP.VSVIEW

WHERE UPCASE (SUBSTR(MEMNAME,1,1)) = 'V' AND
UPCASE (LIBNAME) = 'SASHELP'

ORDER BY MEMNAME ;
QIT ;
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Data-driven Programming Techniques Using SAS® Metadata, continued MWSUG 2018

Results from SASHELP.VSVIEWS:

Member Name Member Name
VALLOPT VOPTION
VCATALG VPRMEML
VCFORMAT VPROMPT
VCHKCON VREFCON
VENCOLU VREMEMB
VCNTABU VSACCES
VCOLUMN VSCATLG
VDATAIT VSLIB
VDCTNRY VSTABLE
VDEST VSTABVW
VENGINE VSTYLE
VEXTFL VSVIEW
VFILTER VTABCON
VFORMAT VTABLE
VFUNC VTITLE
VGOPT VVIEW
VINDEX VXATTR
VINFOMP

VLIBMAM

VLOCALE

VMACRO

VIMEMBER

Names and Purpose of Each DICTIONARY Table and SASHELP View
The names and purpose of the DICTIONARY tables and equivalent SASHELP views appear in the following table.

\ [
DICTIONARY Table | SASHELP View | Purpose
\ \
I

CATALOGS VCATALG SAS Catalogs and Catalog-specific Information.
CHECK_CONSTRAINTS VCHKCON Check Constraints information.

COLUMNS VCOLUMN Columns from All Tables.
CONSTRAINT_COLUMN_USAGE VCNCOLU Constraint Column Usage.
CONSTRAINT_TABLE_USAGE VCNTABU Constraint Table Usage.

DATAITEMS VDATAIT Information Map Data Items.

DESTINATIONS VDEST Open ODS Destinations.

DICTIONARIES VDCTNRY DICTIONARY Tables and their Columns.
ENGINES VENGINE Available Engines.

Implicitly-defined File Definitions and Files Defined in FILENAME

EXTFILES VEXTFL
statements.
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Data-driven Programming Techniques Using SAS® Metadata, continued

FILTERS
FORMATS
FUNCTIONS
GOPTIONS
INDEXES
INFOMAPS
LIBNAMES
LOCALES
MACROS
MEMBERS
OPTIONS
PROMPTS
PROMPTSXML
REFERENTIAL_CONSTRAINTS
REMEMBER
STYLES

TABLES
TABLE_CONSTRAINTS
TITLES

VIEWS
VIEW_SOURCES

XATTRS

VFILTER

VFORMAT

VFUNC

VGOPT

VINDEX

VINFOMP

VLIBNAM

VLOCALE

VMACRO

VMEMBER

VOPTION

VPROMPT

VPRMXML

VREFCON

VREMEMB

VSTYLE

VTABLE

VTABCON

VTITLE

VVIEW

VSVIEW

VXATTR

MWSUG 2018

Information Map Filters.

Available SAS and User-defined Formats and Informats.
Available Functions.

SAS/GRAPH Software Graphics Options.

Information related to Defined Indexes.

Information Maps.

Information related to SAS Data Libraries.

Available Locales, Regions, Languages and Currency Symbols.
Information about Defined Macros.

Information about SAS Defined Tables, Catalogs and Views.
Information about SAS Default System Options.
Information about Information Map Prompts.
Information Map Prompts XML.

Information about Referential Constraints.

All Remembered Information.

Information about All Styles.

SAS Tables and Table-specific Information.

Information about Table Constraints.

Information about Defined Titles.

Views and View-specific Information.

Sources Referenced by View.

Extended Attributes.

Displaying DICTIONARY Table Definitions
A dictionary table’s definition can be displayed by specifying a DESCRIBE TABLE statement. The results of the statements and

clauses used to create each dictionary table can be displayed on the SAS Log. For example, a DESCRIBE TABLE statement is
illustrated below to display the CREATE TABLE statement used in building the OPTIONS dictionary table containing current SAS

System option settings.

PROC SQL Code:

PROC SQL ;
DESCRIBE TABLE

DICTIONARY.OPTIONS ;

QIT ;
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SAS Log Results:

create table DICTIONARY.OPTIONS

(

optname char (32) label='Option Name',
setting char(1024) label='Option Setting',
optdesc char(160) label='Option Description',
level char(8) label='Option Location'’

)

Note: The information contained in dictionary tables is also available to DATA and PROC steps outside the SQL procedure.
Referred to as SASHELP views, each view is prefaced with the letter “V” and may be shortened with abbreviated names.
SASHELP views can be accessed by referencing the view by its name in the SASHELP library. Please refer to the SAS Procedures
Guide for further details on accessing and using dictionary views in the SASHELP library.

The COLUNMNS DICTIONARY Table and VCOLUMN SASHELP View

Retrieving information about the columns in one or more data sets or tables is easy with the COLUMNS dictionary table. Similar
to the results of the CONTENTS procedure, users are able to capture column-level information including column name, type,
length, position, label, format, informat, and indexes, as well as produce cross-reference listings containing the location of
columns in a SAS library. For example, the following code requests a cross-reference listing of the tables containing the TITLE
column in the WORK library. Note: Care should be used when specifying multiple functions on the WHERE clause since the SQL
Optimizer is unable to optimize the query resulting in all allocated SAS session librefs being searched. This can cause the query
to run much longer than expected.

PROC SQL Code:

PROC SQL ;
SELECT *
FROM DICTIONARY.COLUMNS
WHERE UPCASE (LIBNAME)="WORK” AND
UPCASE (NAME)="TITLE” ;
QUIT ;

Results:

Column Column
Library | Member | Member | Column | Column | Column | Columa | Number | Colamn | Colomn | Colomn | Index
Name [Name | Type Name | Type Length | Position | in Table | Label | Format | Informat | Type

Order in
Key | Extended | Not
Sequence | Type NULL? | Precision | Scale | Transcoded?

WORK ] ACTORS Imx A I'Yni-: ]\:-,:., I ml ul ! l ] [ ]
0 | chae |20 ] [w.

WORK |MOVEES [DATA [Tk Jew | 0] 7] 1] [ ] [Sives

1)1\3-_" I no I Isc\

The TABLES DICTIONARY Table and VTABLE SASHELP View

When users need more information about SAS files consider using the TABLES Dictionary table or the VTABLE SASHELP view.
The TABLES dictionary table provides detailed information about the library name, member name and type, date created and
last modified, number of observations, observation length, number of variables, password protection, compression, encryption,
number of pages, reuse space, buffer size, number of deleted observations, type of indexes, and requirements vector. For
example, to obtain a detailed list of files in the WORK library, a PROC SQL SELECT query can be constructed as follows.
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Data-driven Programming Techniques Using SAS® Metadata, continued MWSUG 2018

Note: Because the TABLE Dictionary table produces a considerable amount of information, users should consider specifying a
WHERE clause when accessing this table.

PROC SQL Code:

PROC SQL ;
SELECT *
FROM DICTIONARY.TABLES
WHERE UPCASE (LIBNAME) ="WORK” ;

QUIT ;
Results:
DBEMS
Libeary | Member | Member | Member | Dutaser | Dataset Number of Mhyxical
Name | Name | Type Type Label | Type Date Ceented | Date Modified Observations
Number [ Type of Size

Observution of | Password | Compression Nomber | of Percent | Rouse

Length | Variables | Profection | Routine Encryption | of Pages | File | Compression | Space Bufsize

Number of | Number of

Deleted Logieal
Observation | Observations

Maximum
Longest | number of | Generation | Dataset | Type of
lubol [ generations | number | Atieibutes | Todeves | Datu Representution

1

Nume of Charset Dhaty Audit
Collating | Sorting | Sartert Representation | Daty Trail
Sequence | Type | By Reqpuirements Vector Name Eocoding | Active?

Audit | Audit | Audnt
Before | Admin | Eeenr :
Tmage? | Image! | tmage? | Audit Data Image?

WORK [\l TORS IIJ\I\ | [ [(I\H Im\l(.m,nn:v:x w\luu|54u|x' 1
‘nl 1[._ [nor NG l 1| reame | 0] oo l $192
o] I3 o] of of N | [anve
I JRTE L 1222200022201023204320] 2222003 E0000 1003 | WINDOWS_32 wlhitm| [oo
ol Western
I Windows)
o oo P ] P
WORK [MOvIES | DATA [ﬁ;‘l A | OALXI |~‘«T-';}'F;T{(ﬁ;e’=?.u: lul 2
:-.xl r.l lm» NO J ;i:.n‘v.[ 0lno l K192
) “of ~ 2] il 1 0 —Jon T 7].\[\“‘{1 ].-l;{nﬁ- o
[ ISTFL I 222200022 200023204 1201 222200 SEOOMN 003 | WINDOWS_32 whatm | no
a1 Wostern
| Windown)

-, | P o

Accessing Information from SAS DICTIONARY Tables to Do Cool Things

SAS users can quickly and conveniently obtain useful information about their SAS session with a number of read-only SAS
system tables called DICTIONARY tables. At any time during a SAS session, DICTIONARY tables can be accessed using the libref
DICTIONARY in the FROM clause of a PROC SQL SELECT statement to capture information related to currently defined libnames,
table names, column names and attributes, formats, and much more. SASHELP views can be accessed using any of your favorite
procedures or in the DATA step. SAS 9.1 software supported 22 Dictionary tables and SASHELP views, SAS 9.2 supported 29
Dictionary tables and SASHELP views, SAS 9.3 supported 30 DICTIONARY tables and SASHELP views, and SAS 9.4 supports 32
DICTIONARY tables and SASHELP views.

Accessing and Displaying the Number of Rows in a Table

The DICTIONARY table, TABLES, can be accessed to capture and display each table name and the number of observations in the
user-assigned WORK libref. The following PROC SQL code provides a handy way to quickly determine the number of rows in one
or all tables in a libref without having to execute multiple PROC CONTENTS by using the stored information in the Dictionary
table TABLES.

PROC SQL Code:

PROC SQL ;
SELECT LIBNAME, MEMNAME, NOBS
FROM DICTIONARY.TABLES
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Data-driven Programming Techniques Using SAS® Metadata, continued MWSUG 2018

WHERE UPCASE (LIBNAME)="WORK" AND
UPCASE (MEMTYPE) ="DATA" ;
QUIT ;

Results:
Library Number of Physical

Name Member Name Observations
WORK ACTORS 13

WORK CUSTOMERS 3
WORK MOVIES 22
WORK PG_RATED_MOVIES 13

Accessing and Displaying the Column Definitions for a “Key” Variable (or Variables) in All Tables

The DICTIONARY table, COLUMNS, is accessed to display all table names (data sets) that contain the variable TITLE in the user-
assigned WORK libref as a cross-reference listing. To retrieve the needed type of information, you could execute multiple PROC
CONTENTS against selected tables. Or in a more efficient method, you could retrieve the information directly from the read-
only Dictionary table COLUMNS with the selected columns LIBNAME, MEMNAME, NAME, TYPE and LENGTH, as shown. For
more information about Dictionary tables, readers may want to view the “free” SAS Press Webinar by Kirk Paul Lafler at
http://support.sas.com/publishing/bbu/webinar.html#lafler2 or the published paper by Kirk Paul Lafler, Exploring Dictionary
Tables and SASHELP Views.

PROC SQL Code:

PROC SQL ;
SELECT LIBNAME, MEMNAME, NAME, TYPE, LENGTH
FROM DICTIONARY.COLUMNS
WHERE UPCASE (LIBNAME)="WORK" AND
UPCASE (NAME)="TITLE" AND
UPCASE (MEMTYPE) ="DATA"
QUIT ;

Results:

Library Column Column
Name Member Name Column Name Type Length
WORK ACTORS Title char 30
WORK MOVIES Title char 30

WORK PG_MOVIES Title char 30
[[0]31,¢ PG_RATED_MOVIES Title char 30
WORK RENTAL_INFO Title char 30

Capturing a List of Variables from the COLUMNS Dictionary Table

The DICTIONARY table, COLUMNS, can be accessed to capture and display each column name contained in one or more tables
in the WORK libref. The following PROC SQL code provides a handy way to quickly capture the names of any, and all, columns
contained in the MOVIES table without having to execute PROC CONTENTS.

PROC SQL Code:

PROC SQL NOPRINT ;
SELECT NAME,

COUNT (NAME)
INTO :MVARIABLES SEPARATED BY ' ',
:MVARIABLESNUM

FROM DICTIONARY.COLUMNS
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Data-driven Programming Techniques Using SAS® Metadata, continued

WHERE UPCASE (LIBNAME)="WORK"
AND UPCASE (MEMNAME)="MOVIES" ;
QUIT ;
%PUT &MVARIABLES &MVARIABLESNUM ;

SAS Log Results:

%PUT &MVARIABLES &MVARIABLESNUM ;
Title Length Category Year Studio Rating

MWSUG 2018

The previous example can be expanded so only the character-defined variables are saved in the macro variable. The next
example illustrates PROC SQL code to capture the names of the character-defined columns contained in the MOVIES table and

the contents of the macro variable is then specified in a SELECT statement to produce a report.

PROC SQL Code:

PROC SQL NOPRINT ;
SELECT NAME
INTO :MVARIABLES SEPARATED BY ', '
FROM DICTIONARY.COLUMNS
WHERE UPCASE (LIBNAME)="WORK"
AND UPCASE (MEMNAME)="MOVIES"
AND UPCASE (TYPE)="CHAR" ;
%PUT &MVARIABLES ;
RESET PRINT ;
SELECT &MVARIABLES FROM MOVIES ;
QUIT ;

SAS Log Results:

%PUT &MVARIABLES ;
Title, Category, Studio, Rating

PROC PRINT Results:

Title Category Studio Rating
Brave Hear Action Adventure Paramount Pictures | R
Casablanca Drama MGM 7 UA PG
Christmas “acation Comedy Warner Brothars PG-13
Coming to America Comedy Paramount Pictures | R
Dracula Horror Columbia TriStar R
Creszad to Kl Crama Mysternas Filmways Pictures R
Forrest Gump Drama Paramount Pictures | PG-13
Ghost Crama Romance Paramount Pictures | PG-13
Jaws Action Adventure Universal Studios PG
Jurassic Park Action Universal Pictures PG-13
Lethal Weapon Action Cops & Robber | Warner Brothers R
Michael Drama Warner Brothers PG-13
Mational Lampoon's Vacation | Comedy Warner Brothars PG-13
Poltergsist Horrar MGM / UA PG
Rocky Action Adventure MGM 7 UA PG
Scarface Action Cops & Robber | Universal Studios R
Silence of the Lambs Drama Suspensa Orion R
Star Wars. Action Sci-F Lucas Film Lid PG
The Hunt for Red October Action Adventure Paramount Pictures | PG
The Terminator Action Sci-F Live Entertainment R

The Wizard of Oz Adventure MGM / UA G

Titanic

Drama Romance

Paramount Pictures | PG-
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Producing Multiple Excel Files

Lafler (2018) offers a data-driven approach to creating multiple Excel files. Triggered by calling a macro to reduce coding
requirements, the process uses the Macro language, PROC SQL, the ODS Excel destination, and PROC FREQ to send output
(results) to Excel. The ODS Excel Destination became production in SAS 9.4 (M4). It serves as an interface between SAS and
Excel. The ODS Excel features include:

SAS Results and Output can be sent directly to Excel
Offers a Flexible way to create Excel files

Supports Reports, Tables, Statistics and Graphs
Formats Data into Excel Worksheet cells

SRR NENEN

Permits Automation of Production-level Workbooks.

The ODS Excel destination easily sends output and results to Excel. The ODS Excel syntax simplifies the process of sending
output, reports, tables, statistics and graphs to Excel files. The ODS Excel options are able to:

Programmatically generate output and results
Control font used and font sizes
Add special features to row and column headers

Format data values

v

v

v

v' Adjust row and column sizes

v

v’ Align data to the left, center or right
v

Add hyperlinks for drill-down capability.

The next example illustrates a data-driven approach to processing PROC SQL SELECT code embedded inside a user-defined
macro routine for the purpose of automatically producing results from the FREQ procedure to Excel spreadsheets for each
unique By-group (e.g., Movie Rating). Using a SELECT query to process against the Movies table, a single-value macro variable
with the number of unique movie ratings and a value-list macro variable with a list of the unique movie ratings separated with a
tilde “~” are created. With both macro variables populated with their respective values, an iterative macro %DO statement,
%SCAN function, and WHERE= data set option controls what results are automatically sent to one or more Excel spreadsheets
for each By-group (Movie Rating) with the FREQ procedure.

Macro and PROC SQL Code:

options symbolgen ;

%macro multExcelfiles ;
proc sql noprint ;
select count(distinct rating)
into :mrating_cnt /* number of unique movie ratings */
from WORK.Movies
order by rating ;
select distinct rating
into :mrating_lst separated by "~" /* list of movies */
from WORK.Movies
order by rating ;
quit ;
%do i=1 %to &mrating_cnt ;
ods Excel file="c:/%SCAN(&mrating_lst,&i,~) Rpt.xlsx"
style=styles.barrettsblue
options (embedded_titles="yes") ;
title "%SCAN(&mrating_lst,&i,~)-Rated Movies" ;
proc freq data=WORK.Movies
(where=(rating="%SCAN (&mrating_lst,&i,~)")) ;
tables Title ;
run ;
title ;
ods Excel close ;
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%end ;

%put &mrating_lst ;
%mend multExcelfiles ;

%multExcelfiles

Results (4 Excel spreadsheets are produced):

A | B | c ] D E
G-Rated Movies

1

2

3 The FREQ Procedure
4

PG-Rated Movies

1
2
3 The FREQ Procedure
4

'8 Star Wars
ARl The Hunt for Red October

A B c o E
PG-13-Rated Movies

The FREQ Procedure

BN -

LN Christmas Vacation
[l Forrost Gump
LM Ghost

Ll Jurassic Park
Ll Michael

Al National Lampoon's Yacation

1
1429 2
1420 3
1420 4 5714
1420 5
1428 8
1420 7

B T ey

R-Rated Movies

1

2\

3 The FREQ Procedure
4

-
o
=
o
§.
-
o
)
B S S G S S S
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Conclusion

Unlike procedural programming languages where a program’s flow of execution is described using a detailed step-by-step
logical approach to solving a problem or with object-oriented programming where an object is told how to behave without all
the detailed steps that informs the object how to behave. Data-driven programming involves a program that has its decisions
and processes (the flow of execution) controlled (or dictated) by the data (or data structures).

The SAS System’s read-only Dictionary tables and corresponding SASHELP views provide valuable information about SAS
libraries, data sets, columns and attributes, catalogs, indexes, macros, system options, titles, views, and much more. Users are
encouraged to research these powerful resources of information to better understand information about data, for the creation
of system documentation and performance tuning, as well as other important application areas.
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