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ABSTRACT

Although storage spaceis relatively cheap these days, it may
till be a scarce commaodity. To help remedy this problem, SAS
offers three options for compressing SAS datasets: No
compression, character compression, or binary compression.
However, choosing and sticking with one option will never be
optimal for all datasets, because optimality depends upon the
number of numeric and character variables as well as the
number of observations. Unfortunately, SASv8 does not have a
system option that automatically chooses the optimal
compression technique; instead the user must figure this out. It
isasimple but tedious task; it requires testing each compression
option on a dataset and reading the resulting file sizes, then
selecting the smallest file. Fortunately, the Auto-Compress
Macro will do thisfor you; it will optimally compress a dataset,
alibrary, or an entire directory (with aVisual Basic for
Application (VBA) interface) and provide statistics of the
datasetsit attempted to compress.

INTRODUCTION

Remember Y 2K? Drive space in the 1960s was extremely
expensive; therefore, in order to save space, programmers coded
yearsin atwo-digit field. Today, drive space is much cheaper
and saving disk space may not be on the forefront of a
programmers mind, but the reality isthat an institution will
probably not be willing to provide an unlimited amount of disk
drive resources. Such is the case at Household I nternational;
despite anearly full server, acquiring more drive space is almost
impossible. Processes would crash because the server was at
capacity and employees would be asked to clean up their domain
to free up drive space only to have the server filled to capacity
again. Thisvicious cycle repeated itself several times.

Many times over, frustrated employees tried to resolve this
problem, but these attempts were thwarted by alack of
cooperation. As Household International is afinancial
ingtitution, most of the server was filled with large SAS datasets,
comprising millions of observations and hundreds of variables.
SAS dataset compression was one of the suggested remedies to
the problem, but few employees were consistently using it,
especially to go back and compress older files. As aresult, the
Auto-Compress Macro was invented to automatically compress
SAS datasets to their optimal compression.

Foreword on SAS Compression

The purpose of this article isto discuss the Auto-Compress
Macro, however, before using the macro users should be aware
of the pros and cons of SAS compression. SAS has three options
for compressing SAS datasets: No compression (SAS default),
character compression or binary compression. The primary
reason for using SAS compression is to reduce the required
storage space of a SAS dataset. This reduction in space also
decreases 1/0, which may reduce overall processing time to
finish ajob, because the files that are read in and written out are
smaller. The primary drawback to compression isan increasein
CPU processing time because SAS uncompresses the dataset to
process it, then recompresses it. SAS compression may also
result in afile larger than an uncompressed file if the SAS

dataset attributes are not appropriate for the compression
algorithm. For more details on SAS compression, the authors
suggest additional reading on the topic.

MACRO DESIGN

The Auto-Compress Macro is designed to iterate through
multiple libraries and evaluate each SAS dataset within the
library. If the macro determines that a compression algorithm
would result in asmaller file size the macro compresses the file.
Although the macro can be run directly from SAS, it was
designed to be run using a VBA based GUI from Excel. The
GUI interface requires little SAS knowledge; the user simply
pointsto adirectory and submits the job.

The macro is broken down into three components or individual
macros. a macro to compress datasets, a macro to read al the
datasetsin alibrary, and a macro to assign libraries to all the
directoriesin aroot path. The components of each macro will be
discussed in detail.

Compress Datasets Macro

The compress datasets macro is the core of the Auto-Compress
macro: it evaluates each dataset and determines key information
about the dataset, including its current compression. The macro
then evaluates the dataset to seeif it can be compressed, and if it
can, the macro performs the data compression.

There are four inputs to the compress datasets macro:
LIBRARY, DSN, DTDNCBFR, and DTDNCAFTR. Bath
LIBRARY and DSN are required and refer to avalid library
reference and dataset name, respectively. The other inputs are
optional and may be omitted. They may be useful when
compressing libraries or entire directories. DTDNCBFR stands
for “date do not compress before” and DTDNCAFTR stands for
“date do not compress after.” Both the dates refer to file
modification dates; this can be useful if the user does not want to
attempt to compress files that have already been compressed by
the macro, or to compress SAS datasets that are currently being
used. If left blank, the values are set to defaults allowing the
macro to attempt to compress all files. The %GLOBAL
statement enables the macro to pass macro variable values to the
Compress Library Macro.

9/ACRO COVPRESS DATASET(LI BRARY, DSN, DTDNCBFR,
DTDNCAFTR) ;

%GLOBAL CURRCOMP COMPRESS! ON NUMOBS NUWVAR
NUVRCVAR;

% F &DTDNCBFR EQ 9%THEN %.ET DTDNCBFR = 0;

Y%ELSE %FET DTDNCBFR =
%SYSFUNC( | NPUTN( &DTDNCBFR, MVDDYY10. ) ) ;

% F &DTDNCAFTR EQ %THEN %.ET DTDNCAFTR = 999999;

YELSE %ET DTDNCAFTR =
¥SYSFUNC( | NPUTN( &DTDNCAFTR, MVDDYY10. ) ) ;

The next piece of the macro gathers pertinent information about
the dataset by creating an output dataset from a PROC
CONTENTS. The gathered data is passed to macro language via
aDATA NULL_and CALL SYMPUT statement for later
reference. There are also some error checking features that
ensure that the proc contents is successful and that the output



CNTNTS dataset is not empty. Upon failure, the macro jumps to
the end of the macro and the error is noted in the log.

PROC CONTENTS DATA=&L| BRARY. . &DSN NOPRI NT
OUT=CNTNTS; RUN;
% F &SYSERR NE 0 9FHEN 9DQ
o%®UT FAI LED TO CREATE CONTENTS FOR
&LI BRARY. . &DSN:
%.ET CURRCOWP = FCNTNT;
%.ET COVPRESSI ON = FCNTNT;
% ET NUMOBS = . ;
%.ET NUWAR = . ;
%.ET NUVROVAR = .
%E0TO STCPLOCPI NG,
YENL;
DATA NULL ;
IF 0 THEN SET ONTNTS NOBS=NOBSL;
CALL SYMPUT(" NOBS'" , COMPRESS( PUT( NOBSL, 12.))) ;
STCF;
RUN:
% F &NOBS EQ 0 9@HEN 9DQ
o%®UT FAILED: &LI BRARY. . &DSN CONTAI NS NO
VAR ABLES;
%.ET CURRCOMP =FNOVAR
% ET COMPRESSI ON =FNOVAR
%_ET NUMOBS = O;
% ET NUWAR = O0;
%_ET NUVRCVAR = 0;
%G0TO STCPLOCPI NG
Y%ENL;
DATA NULL ;
SET ONTNTS END=LAST;
RETAI N NUVRCVAR;
IF TYPE EQ 1 THEN NUMRCVAR + 1;
| F LAST THEN DO
| F COVPRESS EQ "YES' AND ENG NE NE "V6"
THEN COVPRESS = ' CHAR ;
CALL SYMPUT( " CURRCOVP" , TRI M COVPRESS) ) ;
CALL SYMPUT( " DTMXD',
COMPRESS( PUT( DATEPART( MODATE) , 12.)) ) ;
CALL SYMPUT( " ENG NE', TRI M ENG NE) ) ;
CALL SYNPUT( " NUMOBS',
COMPRESS( PUT(NCBS, 12.))) ;
CALL SYMPUT( " NUVRCVAR'
COMPRESS( PUT( NUVRCVAR 12.)));
CALL SYNPUT( " NUWAR',
COMPRESS( PUT(_N_,12.)));

END;
RUN;

The next section runsif the file modification date falls within
the specified range. This section estimates optimal compression
by creating atemporary dataset of the original dataset using each
compression algorithm. This temporary dataset islimited by a
specific number of observations; the purposeisto create afile
with asize of at least 1 MB. Error checking is also performed to
ensure completion of each data step. Using the output delivery
system (ODS), the dataset FSIZE is created from a PROC
DATASETS. Thisstep provides afield, FILE_SIZE, whichis
used to determine what compression algorithm resultsin the
smallest file. The result is then passed to macro language.

% F &DTDNCBFR LE &TMOD AND &DTMOD LE &DTDNCAFTR
YHEN ¥DC;
%F &NUWAR LE 5 %HEN %.ET OBS=50000;
YELSE % F &NUWAR LE 10
YHEN %.ET OBS=35000;
YELSE %.ET 0BS=10000;
DATA C NO COVMPRESS=NO) ;
SET &LI BRARY. . &DSN( OBS=&CBS) ;
RUN;
%F &SYSERR NE 0 %'HEN %DQ
%UT FAI LED TO CREATE C_NO FOR

&L| BRARY. . &DSN;
%.ET COWPRESSI ON = FAI LNQ
%E0TO STOPLOOPI NG
YENL;
DATA C CHAR( COVPRESS=CHAR) ;
SET &LI BRARY. . &DSN( OBS=&(BS) ;
RUN;
%F &SYSERR NE 0 %9HEN %DQ
%°UT FAl LED TO CREATE C CHAR FOR
&L BRARY. . &DSN;
% ET COWRESSI ON = FAI LCH;
%30TO STOPLOOPI NG,
UENL;
%F &ENGA NE NE V6 %IHEN %DC;
DATA C BI NARY( COVPRESS=BI NARY) ;
SET &I BRARY. . &DSN( OBS=&(BS) ;
RUN,
% F &YSERR NE 0 %HEN %O
%UT FAI LED TO CREATE C_BI NARY FOR
&LI BRARY. . &DSN;
% ET COVPRESSI ON = FAI LBI;
%:0TO STOPLOCPI NG,
YENC;
YENL;
CDS QUTPUT DATASETS. MEMBERS=WORK. FSI ZE;
PROC DATASETS LI B=WORK MEMIYPE=DATA; QUIT;
ODS QUTPUT CLCSE;
DATA NULL ;
SET WORK. FSI ZE( WHERE=( MEMNAME | N (" C_NO',
"C CHAR', "C BI NARY"))) END=LAST,;
LENGTH COWPTYPE $6;
RETAI N SMALLEST COWPTYPE;
IF N EO 1 THEN DO
SVALLEST = FI LE SI ZE;
COVWPTYPE = SUBSTR( MEMNAME, 3,
LENGTH( MEMNAME) - 2) ;
END,
ELSE | F FILE SI ZE LT SMALLEST THEN DO
SVALLEST = FILE SI ZE;
COVPTYPE = SUBSTR( MEMNAME, 3,
LENGTH( MEMNAME) - 2) ;
END;
| F LAST THEN CALL SYMPUT(" COVPRESSI ON',
TRI M COWPTYPE) ) ;
RUN;

The last section of the macro compares the dataset’ s current
compression to the optimal compression determined by the
macro; if the dataset’s compression is not optimal, itis
compressed. Again, a step exists to determine if compression is
successful or not. Thelast part of the macro simply cleans up the
temporary work files the macro created.

% F &COVPRESSI ON EQ CHAR AND &ENGA NE EQ V6
9%THEN %.ET COVPRESSI ON = YES;
% F &CURRCOVP NE &COVPRESSI ON 9%HEN %DC;
OPUT HAHAHHHHIH AR R R
oPUT ## COVPRESSI NG DATASET &LI BRARY. . &DSN
USI NG &COVPRESSI ON COVPRESSI O\, ;
OPUT  HHHHHHHHH R R
DATA &I BRARY. . &DSN
( COMPRESS=&COMPRESSI ON) ;
SET &I BRARY. . &DSN,
RUN;
% F &SYSERR NE 0 %HEN %0
9%°UT FAI LED TO COWPRESS FI LE
&L| BRARY. . &DSN;
%.ET COVPRESSI ON = FCOVP;
%30TO STOPLOCPI NG
YENC;
YENL;
UENL;
Y&ELSE %.ET COVPRESSI ON = DTXCLD, *DATE EXCLUDED,
YSTOPLOCPI NG



PROC DATASETS LI B=WORK NOLI ST;

DELETE CNTNTS C Bl NARY C _CHAR C NO FSI ZE;
QUIT:
%VEND COVPRESS DATASET;

CompressLibrary Macro

The Compress Library Macro creates a SAS datasets that lists
each dataset in the library; then it calls the Compress Datasets
Macro for each dataset. It hasthree inputs: LIBRARY,
DTDNCBFR, and DTDNCAFTR. Library represents alibrary
reference that will be compressed by the macro. The two dates
are optional and are the same as previously described.

Thelist file, FILELISTER, is created by using the ODS and
PROC DATASETSto create a dataset. Each dataset name is
then passed to macro processing viathe CALL SYMPUT
statement inaDATA _NULL_. If the PROC DATASET Sfalls
or no SAS datasets exist in the library then the macro skipsto
the end of the macro.

9%ACRO COVPRESS_LI BRARY(LI BRARY, DTDNCBFR,
DTDNCAFTR) ;

%_ET NODATASETS = 0;

% CCAL | ;

ODS QUTPUT DATASETS. MEMBERS=WORK. FI LELI| STER;
PROC DATASETS LI B=&LI BRARY MEMIYPE=DATA;
QUT;

DS QUTPUT CLCSE;

% F &SYSERR NE 0 OR NOT( %BYSFUNC(

EXI ST(WORK. FI LELI STER))) 9%@HEN %0
0. ET NODATASETS = 1;
%30TO NOSASFI LES;

YENL;
DATA NULL ;
SET WORK. FI LELI STER( WHERE=( MEMI'YPE="DATA") )
END=LAST;
CALL SYMPUT(" DSN'| | COVPRESS( PUT(NUM 12.)) ,
VEMNANE) :

| F LAST THEN CALL SYMPUT( " NUMVFI LES",
COWPRESS(PUT(_N , 12.)));
RUN;

The macro proceeds to call the Compress Datasets Macro for
each dataset in the library. After the Compress Datasets Macro
finishes, global macro variables containing data about each
dataset such as number of variables, number of numeric
variables, number of observations, dataset compression before
the macro, and new compression are reassigned to new macro
variables representing each dataset.

%O | = 1 %90 &NUNFI LES;
%°UT &L BRARY. . &DSN&I - - PROCESSI NG LOCP & COF
&NUMFI LES;
Y€OOVPRESS DATASET( &L1 BRARY, &&DSN&I , &DTDNCBFR,
&DTDNCAFTR) ;
%.ET NUWAR& = &NUWAR,
% ET NUVRCVAR&l = &NUVRCVAR,
%.ET NUMOBS& = &NUMOBS;
% ET CURRCOVP&l = &CURRCOVP;
% ET COVPRESSI ON&I = &COWVPRESSI ON,
YENL;

The next section of the macro uses ODS and PROC
DATASETS to create a second file listing. This dataset isthe
same as previoudly created; however, the file size and date
modified will be different if the dataset is compressed by the
macro. The two file listings are merged together and all the
macro variables about each dataset are stored in the dataset
ORIGTOPOST, which isalog of the compression activity that
took place.

ODS QUTPUT DATASETS. MEMBERS=WORK. FI LELI| STERZ;
PROC DATASETS LI B=&LI BRARY MEMIYPE=DATA,
QUT;

DS QUTPUT CLCSE;

DATA ORI GTOPCST;

MERGE FI LELI STER (| N=A WHERE=( MEMTYPE="DATA")
RENAMVE=( FI LE SI ZE=ORI G SI ZE))
FI LELI STER2( | N=B WHERE=( MEMTYPE="DATA")
RENAMVE=( FI LE SI ZE=PCST SI ZE
LAST MODI FI ED=DT_COMPRESSED) ) ;
BY NUM MEMNAME;
LENGTH NUM VARS NUMERI C VARS 3 NUM CBS 8
LIB $7 QLD COW NEW COWP $6;
%0 | = 1 %0 &NUVFI LES;
%WF & NE 1 %HEN ELSE;
IF NUM EOQ & THEN DQ
LIB = "&LI BRARY" ;
NUM VARS = &&NUWARS ;
NUMVERI C VARS = &&NUVRCVARS ;
NUM OBS = &&NUMOBS& ;

OLD COWP = " &&CURRCOVP&! "
NEW COWP = " &&COVPRESSI ON&I " ;
END;

YENL;

| F OLD COW EQ NEW COWP THEN DO,
DT COVPRESSED = . ;
NEW COWP ="' ";

END;

IF SUBSTR{ NEW COWP, 1,1) IN ("D',"F') THEN
DT_COWPRESSED = . ;

RUN;

The rest of the macro simply calcul ates the space savings and
writes thisinformation to the SASlog. At the end of the macro,
temporary datasets are deleted. Note that the dataset
ORIGTOPOST isonly deleted if no datasets exist in the library
because it is used in the next macro.

DATA NULL ;
SET WORK. ORI GTGPCOST END=LAST:;
RETAI N ORI GLSI ZE ORI GCFSI ZE PCSTLSI ZE;
ORIASIZE + (ORIG SIZE | 2**20);
PCSTLSI ZE + (PCST SIZE /| 2**20);
I'F I NPUT(" &DTSTARTMOD' , MMDDYY10. ) LT
DATEPART( LAST MODI FIED) LT
M NI NPUT( " &DTENDMOD' , MVDDYY10. ) , 999999)
THEN ORI GCFSI ZE + (ORIG_SIZE /| 2**20);
| F LAST THEN DO
PCTLCOWP = ORIGCFSI ZE / ORIGSI ZE * 100;
SAVI NGS = ROUND(ORI GLSI ZE — POSTLSI ZE,
.001);
PCTCFSAVE = SAVINGS / ORI GCFSI ZE * 100;
PCTLSAVE = SAVINGS / ORI G.SI ZE * 100;
CALL SYMPUT( " ORI GLSI ZE",
COVPRESS( PUT( ORI &SI ZE, 12. 3)));
CALL SYMPUT( " POSTLSI ZE",
COVPRESS( PUT( PCSTLSI ZE, 12. 3)));
CALL SYMPUT( " ORI GCFSI ZE",
COVPRESS( PUT( ORI GCFSI ZE, 12.3)));
CALL SYMPUT( " PCTLCOWP" ,
COVPRESS( PUT( PCTLCOWP, 12. 1)) ) ;
CALL SYMPUT( " SAVI NGS',
COVPRESS( PUT( SAVI NGS, 12. 3)));
CALL SYMPUT( " PCTCFSAVE",
COVPRESS( PUT( PCTCFSAVE, 12. 2)));
CALL SYMPUT( " PCTLSAVE",
COVMPRESS( PUT( PCTLSAVE, 12. 2)));
END;
RUN;

% F &SAVI NGS NE 0. 000 %'HEN %DQ
VPUT  HHHHRHHHHH
%PUT ##  ORIA NALLY, DATASETS IN THE



"&L1 BRARY" LI BRARY WERE &CORI GLSI ZE MB.;
UPUT ##  FILES W THI N SPECI FI ED DATE RANGE
ARE &PCTLCOMP% OF THI S SPACE, CR
&CORI GCFSI ZE MB. ;
UPUT ##  COVPRESSI ON SAVED &SAVI NGS MB, OR
&PCTCFSAVE% ! OVERALL, THE MACRQ
UPUT ##  RESULTED IN A SAVINGS OF
&PCTLSAVEY " &LI BRARY" LIBRARY |'S NOW
&POSTLSI ZE ME. ;
UPUT  HHHH R
YENL;
Y%ELSE 9DC;
UPUT
UPUT ##  "&LI BRARY" LI BRARY CONTAI NS
&ORI GLSI ZE MB OF DATASETS: NO DATASETS
WERE COMPRESSED;
UPUT
YENL;
9INOSASFI LES:
PROC DATASETS LI B=WORK NOLI ST;
DELETE FI LELI STER FI LELI STERZ;
QUIT;
% F &NCDATASETS EQ 1 % HEN %D0;
% F ( YSYSFUNC( EXI ST( ORI GTOPGST))) %HEN %DQ
PROC DATASETS LI B=WORK NOLI ST;
DELETE ORI GTOPCST;
QUT,
YENL;
UPUT
UPUT ##  NC SAS DATASETS EXI ST I N THE
"&L1 BRARY" LI BRARY. ;
UPUT  HHHH I
YENL;
%VEND COVPRESS LI BRARY;

Iterate Library Macro

The Iterate Library Macro uses adirectory listing generated by
VBA to assign library references to multiple directories and then
callsthe Compress Library Macro. This macro is designed to be
executed through a VBA interface; however, it can also be run
directly using SAS. There are four inputs to the macro:
OUTLIB, FILELIST, DTDNCBFR, and DTDNCAFTR.
OUTLIB and FILELIST reference alibrary and dataset name
that will store a dataset with alog of all the macro’s
compression activity. The date inputs are optional and are
discussed in detail under the Compress Datasets Macro section.

Thefile reference early in the macro, C:\Folders.txt, is created
by the VB interface, and contains a directory listing for all paths
below the root directory. An example of the contents of thisfile
isillustrated under The Auto-Compress Macro | nterface section,
Step 1. The macro uses thisfile to assign libraries to every
directory by reading the file and using CALL SYMPUT to pass
the directories to macro language.

9VACRO | TERATE_LI B(QUTLI B, FI LELI ST, DTDNCBFR,
DTDNCAFTR) ;
PROC PRI NTTO LOG="C./ COWPRESSI ON. TXT" NEW RWN
% QCAL | ;
% F (%SYSFUNC( EXI ST(&OUTLI B. . &FI LELI ST)))
YaHEN ¥DC;
PRCC DATASETS LI B=&QUTLI B NCLI ST;
DELETE &FI LELI ST;
QUIT,
YENL;
FI LENAME DIR " C: \ FOLDERS. TXT";
DATA WORK. LI BRARY( COVPRESS=CHAR) ;
LENGTH LI BRARY $150;
I NFI LE DI R LENGTH=RLNGTH M SSOVER;
I NPUT @ LI BRARY $VARYI NGL50. RLNGTH
RUN;
DATA _NULL_;

SET WORK. LI BRARY END=LAST;
CALL SYMPUT("LIB"|| COMPRESS( PUT(_N_,12.)),
TR M COWPRESS( LI BRARY, ' "')));
I F LAST THEN CALL SYMPUT( " NUM.I B",
COVPRESS(PUT(_N , 12.)));
RUN;

The macro loops through each directory, assigns the library
reference, ensures that the reference is valid and then calls the
Compress Library Macro. The dataset ORIGTOPOST, created
by the Compress Library Macro, is used to build the output file
containing a summary of all the macro’s activity.

%0 | = 1 %90 &NUM.I B;
LI BNAME LIB& "&&LIB&I";
% F NOT( %8YSFUNQ LI BREF( LI B& ))) % HEN %D0;
% OVPRESS LI BRARY( LI B&l , &DTDNCBFR,
&DTDNCAFTR) ;
% F NOT(%8YSFUNQ EXI ST(
&L| BRARY. . &I LELI ST))) AND
( %SYSFUNC( EXI ST( ORI GTOPCST) ) )
%@ HEN %OC;
DATA &OUTLI B. . &FI LELI ST;
LENGTH DI RECTORY $150 MEMNAME $35;
SET ORI GTOPOST( DROP=MEMIYPE NUM) ;
DI RECTORY = "&&LIB&I";
RUN,
YENC;
YELSE % F (%SYSFUNC( EXI ST( ORI GTCOPCST) ) )
% HEN %DC;
DATA &QOUTLI B. . &FI LELI ST;
SET &OUTLI B. . &Fl LELI ST( | N=A)
ORI GTOPCST( | N=B DROP=MEMIYPE NWV) ;
I F B THEN DI RECTORY = "&&LIB& " ;
RUN,
YENC;
OENL;
LI BNAME LI B& CLEAF;
YENL;

Thefinal step of the macro usesa DATA step to calculate space
savings and summary statistics. This step isvery similar to the
DATA _NULL_ at the end of the Compress Library Macro. The
COMPRESSALL dataset contains the variables that are sent to
macro language in the prior macro. The macro exports this
dataset and the compression log dataset to Excel where they will
be used by the VB interface. The last of the work files are also
cleaned up.

PROC EXPORT DATA= &OUTLI B. . &FI LELI ST
QUTFI LE= " C: \ AUTOCOVPRESS RESULTS. XLS"
DBVS=EXCEL REPLACE;
RUN;
PROC EXPORT DATA=COMPRESSAL L
QUTFI LE=" C: \ AUTOCOVPRESS ALL. XLS"
DBVS=EXCEL REPLACE;
RUN;
PROC DATASETS LI B=WORK NOLI ST;

DELETE COVMPRESSALL LI BRARY CRI GTOPOST;
QUIT,

PRCC PRI NTTO, RUN,
%VEND | TERATE_LI B;

THE AUTO-COMPRESSMACRO

INTERFACE

A chief reason for building an Excel VBA interfaceis to supply
the Auto-Compress Macro with an essential text file that
contains the directory listings that will be evaluated. The
interface isrelatively transparent. The user remainsin Excel
while executing SAS. This capability relieves the user of



|E2 Microsoft Excel - Compress:X1LS

]Eile Edit ¥iew Insert Format Tools Data Window Help

Auto Compression

Instructions |

E:cel,

Welcome to the Auto Cormpression application. Auto
Compression optimally compresses SAS data sets
(Binary, Character, or None),

Instructions, Select a top-level folder and, if desired, a
modified date range. Auto Compression evaluates all 545 data
sets based on those parameters and produces a results file in

Top-Level Folder: I D

Starting Maodified Date: I 01/01/1960

Ending Modified Date: I 07/09/2003

Include subfolders: [~
{Excel 2000 only)

Find Top-Lewvel Folder. ..

oK |

Reset | Exit |

needing to know the particular macro-language characteristics of
the Auto-Compress SAS program, or the SAS language (!).

Requirements

The simple design and functionality of the interface rely on
SAS technology of Object Linking and Embedding (OLE)
automation and Visual Basic for Applications (VBA). OLE
automation, available since version 6.12, enables multiple
Windows applications to communicate with each other. Visual
Basic for Applications (VBA), an instructional language for
Word, Excel, PowerPoint, Visio, Access, and Outlook, interacts
with the user’ sinputs and controls SAS.

As displayed above, the Auto-Compress Macro Interface
consists of asingle user form and afew controls. The user
selects atop-level folder where the SAS datasets reside and,
optionally, amodification date range. After the user clicks the
“OK” button, the VBA code proceeds as follows:

1. Createatext file comprised of multiple directories that will
serve asinput for the Auto-Compress SAS macro.

2. Create a SAS session, which runsin the background of

Excdl;

Submit the Auto-Compress Macro SAS program;

Determine when the SAS program finishes;

Close the SAS session;

Return the SAS output to Excel. Inform the user of the

overall efficiency through a message box, and query the

user whether to display adetailed resultsfile in Excel.

oUW

Visual Basic for Applications Statements

The VBA statements of these steps are listed and described
below. These are key statements, and, hopefully, sufficiently
generic for similar application development.

Step 1 - Createa Text File of Multiple Directories

A key component of the Auto-Compress Macro isits ability to
iterate through multiple directories and test each SAS dataset for
optimal compression. In order to achieve this, the SAS macro
requires atext file containing alist of directories. In VBA, the
ubiquitous Dir function is unsatisfactory. Fortunately, severa

Windows API functions on which the Dir function is based
enable recursive file and directory search. In “VBA Developer’'s
Handbook, 2nd Edition,” the authors provide Windows API
functions that are nearly perfectly suitable for the macro. Only
small modifications were necessary: restricting the search to
SAS datasets, and altering the code to return the folder only and
not the complete path of thefile. Toinitiate Step 1, the VBA
code below opens (creates) atext file, callsthe API function
dhPrintFoundFiles, and passes the top-level directory and file
attributes:

Open nsFol derLi st For Append As #1 _
Wite #1, UserFornil.tbNane. Text
I f User For nl. chkSubFol ders. Val ue _
= True Then
Call _
DhPri nt FoundFil es _
(User Formi. t bNane. Text, "*.sas7bdat")
End If
d ose #1

The variable * msFolderList’ can be any string, e.g.
‘c\folders.txt’. The IF statement checks whether subfolders are
to beincluded in the text file, based on the status of the
userform’s checkbox, and then closes thefile. A typical output
might look like:

"D\ dat a"

"D \ dat a\ capext end"

"D:\ dat a\ cb"

"D\ dat a\ Current OV"

"D \data\finance"

The API function dhPrintFoundFiles acts like the Dir function.
The text from the userform’ s textbox serves as the starting
directory, and the second parameter “*.sas7bdat” is thefile
specification.

Step 2 - Createa SAS session
After the user pressesthe “OK” command button, the following
VBA code creates a SAS session:

Public Sub penSAS()
Decl are an object variable



D md eSAS As bj ect

Set O eSAS = O eate(ject (" SAS. Appl i cation")

A eSAS. Visible = Fal se

Application. StatusBar = ""

Exit Sub

End I f

Application. StatusBar = "SAS is running."
End Sub

The Set statement creates the SAS session. The Visible property
set to ' False’ places SAS in the background. Populating a
message to the StatusBar informs the user that SAS is running.

Step 3— Submit the Auto-Compress SASMacro

The Submit method directly submits SAS code. One elegant
way to run a SAS program isincorporating a %I NCLUDE
statement:

A eSAS. Subnit  (“% nclude ‘c:\
Aut oConpr ess. sas’ ;")

VBA can dynamically respond to events during the course of
SAS processing. The following example illustrates responses to
the event of when SAS has finished.

Step 4 — Determine when the SAS program has finished

At the end of the Auto-Compress program, SAS creates an
Excel output through PROC EXPORT. In VBA, afunction tests
for this output by using the Wait method and the TimeSerial
function. The results of thistest confirm whether SAS output is
created and also whether SAS s finished.

Functi on Wi t SASRunni ng(filename as String) as
Bool ean
D mintHour as |nteger
DmintMnute as |Integer
D mintSec as | nteger
D m Counter as |nteger
For Counter =1 To 20
i nt Hour = Hour ( Now)
intMnute = M nut e( Now)
intSec = Second(Now) + 15
Wai t Time = TinmeSerial (intHour, intMnute,
i nt Sec)
Application. Wit VaitTine
‘ Does the output exist
If Len(Dir$(filenane)) then
Wi t SASRunni ng = True
End | f
Next Count er
Wi t SASRunni ng = Fal se
End Function

The name of our final output is passed as a parameter,
‘filename’, which must be afully qualified path and file name
such as ‘c:\finaloutput.xIs'. The Wait method,
‘Application.Wait,” pauses until a specified time. In this
example, Application.Wait pauses every 15 seconds. The delay
is predicated on the specified timein TimeSerial function. After
every 15 seconds, the existence of file istested, through the
Len(Dir$(filename)) statement. If after 20 iterations

(approximately 300 seconds), the test for existence of the file
remains unsuccessful, the Function returns false.

Step 5—Closethe SAS Session

Once the SAS session isinstantiated, the SAS object persists
until it is removed. The Quit method exits SAS. A good
programming practice is to remove the reference to the object
from memory when SAS has finished with the Nothing
keyword.

d eSAS. Qui t
Set A eSAS = Not hi ng

Step 6 -Return SAS output to Excel.

This Sub routine illustrates the WaitSASRunning function. If
theresultis'True', that is, if the output exists, then open the
workbook. The Open method opens a workbook:

Sub ReturnExcel File
D m x| Qut put as Wr kbook
If Wit SASRunning = True then
Open and Save the Excel results file
Set x| Qut put = Wrkbooks. Qpen(Fi | enane: =
"c:\ SASResul ts. xI s”, ReadOnly: =Tr ue)
Xl Qut put . Save
End | f
End Sub

CONCLUSION

The Auto-Compress Macro can save a significant amount of
storage space and time. The automated approach is quick and
easy to use; simply point and click. The results of the macro
speak for themselves. The first execution of the program on a
portion of one of Household International’ s serversresulted in a
savings of 47.18 GB. The macro scanned through 706 SAS
datasets and found that 519 of them could be compressed. The
SAS datasets originally occupied 117.45 GB of drive space, now
the same datasets occupy 70.26 GB of drive space; thisisa
reduction of 40.2%!
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