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ABSTRACT

Analysis Programmers in the Pharmaceutical industry are often confronted with a variety of requirements that are
peripheral to the more common tasks of data manipulation and summarization. These include supporting multiple
output file types (.doc, .rtf, .ps, .pdf), making operating system calls (for example, to retrieve file attribute
information), and carrying out file-handling operations. These tasks are often satisfied through more obscure
components of Base SAS (DDE, System functions, ‘pipe’ filename access, Xy DOS commands), and through code-
writing macros (custom output ‘drivers’), that allow SAS interaction with other applications.

This paper introduces the Windows Scripting Host (WSH) as a simple, powerful, and comprehensive tool for meeting
all of the requirements listed above. The WSH allows VBScript, Jscript and Perl programs to run on the host
operating system as stand-alone applications, and thus gives SAS programmers not only an environment in which to
program in COM (the ‘Component Object Model’), but also to develop dynamic applications. This paper focuses on
the fundamentals and practical application of VBScript for running Operating System and File System commands
and for instantiating and controlling Windows applications, and on methods for integrating WSH applications with a
SAS session. The final section introduces the ActiveX Data Object for writing data between SAS, Excel, and
Access.

INTRODUCTION

A REVIEW OF COMMON FILE-TYPE CONVERSION METHODS
File-type conversion methods commonly seen in the SAS world can be roughly divided into 4 categories:

(1) Those that use data _null_ ‘drivers’ to write .ps, .rtf or .html code,

(2) Those that use SAS ODS output destinations,

(3) Those that use the DDE (Dynamic Data Exchange) interface to interact with Windows applications, and

(4) Those that run Visual Basic for Applications (VBA) macros in Windows applications.
Each of these methods comes with its unique set of attractive features and disadvantages (table 1). In the long run,
it is likely that ODS will be the most versatile standard for producing non-SAS output from SAS, simply because it
functions seamlessly with the rest of the SAS system, and uses syntax and language elements which are familiar to
SAS users. However, even with continued advancements in ODS, it is likely that Windows scripting technologies will
continue to provide a valuable supplement.

OPERATING AND FILE SYSTEM CALLS

Operating and file system calls in SAS tend to be made through ‘Call System’, ‘x/DOS’, ‘pipe’ filename access, and
system function (‘Sysfunc’) commands. While these tend to allow SAS programs to be fairly seamless, and use
familiar syntax, the overall functionality is incomplete: system functions do not return all file attribute information, and
much of the functionality relies on archaic DOS commands rather than Windows Component Object Model (COM)
objects and methods.

Table 1. Common methods for file type conversion and for Operating and File system calls

Method | Advantages | Disadvantages

Production of alternate file types

Data _null_ -based Low-level control over the placement and format of | May be a major investment in time to learn post-
output drivers output script, rtf (etc.) languages; static (driver must be

updated to keep pace with changes to standard
language definitions)

Output Delivery Uses syntax and language familiar to SAS users Can be difficult to set up output templates with
System PROC TEMPLATE; some post-processing of
ODS html and rtf output may still be required.
Dynamic Data Can take advantage of output drivers built into Requires a hard-coded reference to the
Exchange target Windows applications application executable (not consistent between

OS releases); non-intuitive and

difficult to debug, and cannot be tested
externally to SAS;

slow, because of the need to use the ‘sleep’
function to control process timing; target
applications cannot be run in the background
(inadvertent key-strokes may corrupt output)




VBA macros in Word

Can take advantage of Word’s output drivers; no
VBA programming ability required to record and run
VBA macros

Running VBA macros directly from SAS requires
the use of DOS commands or DDE; Word
provides an awkward and error-prone

development environment, and macros can't be
run as stand-alone applications; recorded
macros contain large volumes of redundant
commands, making them difficult to read and
edit.

File and Operating System commands

SAS System Syntax and language are familiar to SAS users; SAS system functions are incomplete and do not
Functions seamless provide the full range of file system operations
SAS x DOS Seamless Requires knowledge of DOS; may not perform
commands the same in different OS releases; archaic —

doesn’t use the Windows Component Object
Model

Can be tested externally to SAS; takes advantage
of output drivers and database engines built into
target applications; provides a very simple interface
between SAS and ActiveX automation/COM,;
scripts can be re-used in dynamic HTML
applications with very little or no modification;
allows the rapid development of stand-alone
applications.

Debugging facilities are limited; differences
between VBScript and VBA can be a source of
frustration

Windows Scripting
Host (both to
produce alternate file
types, and for file and
operating system
commands)

THE WINDOWS SCRIPTING HOST

The Windows Scripting Host is a component of Windows Operating Systems, introduced with Windows 95, which
allows ‘Visual Basic Scripting Edition’ (VBScript), Jscript, and Perl to be run ‘natively on the host operating system’
(as stand-alone applications). This paper limits its focus to VBScript; however, the techniques for writing and
executing Jscript and Perl would follow those described here for VBScript. Note that in order to run Perl on the
WSH, it is first necessary to install a Perl language interpreter, such as ActiveState ActivePerl or MKS Pscript.

VISUAL BASIC SCRIPTING EDITION (VBSCRIPT)

VBScript is closely related to VBA, which serves as the standard scripting component to all MS applications.
Practically speaking, the major difference between the two (other differences are briefly discussed in table 2) is that
variables in VBScript can't be ‘strictly typed’. Whereas variables in VBA can be declared as specific types (‘floating
point integers’, ‘boolean’, etc.), in VBScript all variables are ‘variants’, such that values are resolved in a context-
dependant way. In other words, the digit ‘2" may be treated as text or as a number depending on the context.

Table 2. Comparison of Visual Basic Scripting Edition/WSH and Visual Basic for Applications

Aspect VBScript VBA
Variable types Variants (context-dependent Strictly typed (i.e. floating point integers, boolean, etc.)
interpretation)

Limited; typically involves use of
Message-Box (MsgBox) and PopUp
commands to display values during
execution.

Debugging Extensive, particularly within an integrated development

environment, where programs can be ‘stepped’ through.

Any old text editor will do; functions as
stand-alone since compiler facilities are
built into the operating system.

Typically (in the SAS world) Windows applications such as Word
and Excel, and less frequently ‘Integrated Development’ tools; if
relying on compiler facilities in Word or Excel, can’t function as
stand-alone.

Development
Environment

Light version of VBA for web page
automation, rapid development of
custom utilities

Universal scripting component for Windows applications; large
applications-development projects.

Intended
purpose

INTERACTION BETWEEN SAS AND THE WINDOWS SCRIPTING HOST

USING DATA _NULL_ TO WRITE ‘EPHEMERAL’ SCRIPTS
SAS can be involved in a WSH automation application in a variety of ways. The first and most obvious way is simply
where SAS is used to write VBScript or Jscript source code in a data _null_. In this context, the ‘dynamic’ element
exists in the SAS macro writing the script, where macro variables can be used to substitute specific data values each
time the macro is called, but the resultant script is static. A common example would be where a path and/or file
name was hard-coded into a script via a macro variable. For example:

%racro vbs_(InString);

filename "c:\wuitenp\hi.vbs"; data _null_;

put ' MsgBox("'||& nString||"'")"; run;
%rend vbs_;
Yvbs_(H);

file fil enane;




The term ‘ephemeral’ applies to this type of script because once it has been called it can be over-written or deleted —
there is no reason for the file to persist, since it can be re-created from the SAS macro, tailored to the requirements
of the particular instance.

PASSING ARGUMENTS TO ‘PERMANENT" SCRIPTS

The second form of interaction is in executing a script from SAS. Scripts generated through a data _null_ typically
do not require arguments; however, stand-alone scripts are usually designed such that variables in the script are set
dynamically through arguments passed in the script call.

For the script shown above, the call would simply be:
x "c:\wutenmp\hi.vbs';
If the script had been written as a stand-alone (receiving arguments), for example the following saved as
“c:\wutemp\hi.vbs”:
DmInString
I nString=Wscri pt. Argunent s(0)
MsgBox( 1 nString)
, then the script call from SAS would look like:
x "c:\wutemp\hi.vbs "H"";
In other words, arguments are passed to a stand-alone script simply by listing them after the path/file of the script.

USING SCRIPTS TO WRITE AND EDIT SAS PROGRAMS
The third form is in the use of VBScript text-streaming operations to write and edit SAS programs, which can then be
executed in a SAS session launched as an ActiveX automation object. (This is essentially the reverse of the data
_null_ generation of .vbs code). For example, this script generates and runs a simple PROC PRINT:

Const SasFol der = " C:\ SAS\ SASUSER'

Dm FSO, SasPth, TextStream

Set FSO = CreateCbject("Scripting.FileSystenmthject")

Set SasPth = FSO. Get Fol der ( SasFol der)

Set Text Stream = SasPth. CreateTextFil e("test.sas")

TextStream Wite("data test;a=1;output;proc print;run;")

Text St ream C ose

Di m obj SAS

Set obj SAS = Wscri pt. Creat eObj ect (" SAS. Appl i cation. 8")

obj SAS. Visi bl e = True

obj SAS. Submi t (" 9% NCLUDE ' C:\ SAS\ SASUSER\ t est . sas' ;")

SWAPPING DATA BETWEEN SAS AND THE SCRIPTING ENVIRONMENT

SAS and the WSH need a way of swapping data back and forth. This would be necessary if, for instance, you
wanted a script to respond to SAS output, to read and edit ODS HTML or rtf output, to transfer data between SAS
and other applications (Access, Excel), or to provide a list of files and file attributes to SAS. The simplest and most
obvious way of doing this is through simple text files: data _null_ and infile/input statements in SAS, and ‘text
streaming’ operations using the File System Object in the scripting environment. Obvious drawbacks to this method
are that you can't specify text and numeric data types in the text file, and your reading/parsing program in either
environment must be very specific to the structure of the incoming file. A much more powerful method is to make
use of the ‘ActiveX Data Object’ (ADODB Recordset) which enables you to transfer data directly from the native
format of one application to the native format of another (well, not quite — Excel does not support ADODB Recordset,
but you can still read data from an Excel file and write it to a SAS Recordset using SQL). Use of the ActiveX data
object is illustrated in the last section of the paper.

DYNAMIC HTML

Although dynamic HTML does not strictly speaking make use of the Windows Scripting Host (although it is possible
in dHTML scripts to pass commands such as ‘PopUp’ and CurrentDirectory to a WSH ‘Wscript.Shell’ object), it is
worth mentioning here simply because VBScript and Jscript programs written to function as stand-alone applications
on the Windows Scripting Host can usually be dropped verbatim into dHTML applications, and vice versa. For an
introduction to dHTML/SAS applications, refer to Fairfield-Carter et al. (2004).

SCRIPT COMPONENTS — A BRIEF INTRODUCTION TO OBJECT-ORIENTED PROGRAMMING
Although the terminology used to describe VBScript language components differs somewhat from that for SAS, and
although VBScript makes use of ‘object-oriented’ architecture, after spending a bit of time writing VBScript code you
will discover some fairly strong analogies to the more familiar SAS components.

OBJECTS

The fundamental component of an object-oriented language is of course the ‘object’. The object can most easily be
defined by means of examples: an instance of an application, a file, a chunk of text, and a directory are all objects.
There are also some ‘intangible’ objects, such as the ‘File System Object’, which caries out file manipulation (and
many other) operations.



PROPERTIES
Specific attributes of an object are referred to as ‘properties’. Examples include ‘visible’ (the process is visible on the
desktop), and ‘CurrentDirectory’ (the directory the script is launched from). Properties are set and/or determined
through ‘Object.Property’ notation, as in

Dimobjl E

Set obj | E=Cr eat eCbj ect ("I nt er net Expl orer. Appl i cation")

obj I D. vi si bl e=true

METHODS
Specific actions that can be taken by objects are referred to as ‘methods’. Examples include ‘open’ (a file),
‘navigate’ (to a web page), ‘copy’ (a file), and ‘submit’ (to a SAS session). Methods are called through
‘Object.Method’ notation, as in

Dimobjl E

Set obj | E=Creat eCbj ect ("I nt er net Expl orer. Application")

obj I E. Vi si bl e=true

obj I E. Navi gate "c:\witenp\test. htnt

OTHER LANGUAGE COMPONENTS

Once you have a grasp of ‘Object.Property’ and ‘Object.Method’ notation, many of the remaining core language
elements (variables, functions, conditionals, and looping structures) bear a very strong resemblance to SAS. Rather
than attempting to provide a complete language definition here, these features will be illustrated in the examples
provided. For greater detail on scripting languages, it is well worth spending some time on the Microsoft Developers
Network (MSDN) web site.

SAMPLE APPLICATIONS

WORD-PROCESSOR-READY DOCUMENTS AND FILE TYPE CONVERSION

Outside of data manipulation and summarization, creating word-processor-ready documents and file type conversion
are probably the most common programming challenges for SAS programmers. The example below uses a data
_null_to generate an ‘ephemeral’ script. Each macro call generates a script that is hard-coded to a specific piece of
output, so the script would ideally be deleted immediately after being called. For simplicity, this macro assumes that
SAS output (for example, created via PROC PRINTTO) has been given a ‘.doc’ file extension, though until it has
been saved as a Word document it is actually just a text file.

A point of particular interest is in the use of the ‘ReloadAs’ method. SAS form characters will often cause Word to
assume that the file it is loading is ‘encoded’, and Word will not automatically default to Windows default encoding,
but may select something extremely obscure. As a result, fonts and other document features will be incorrect in the
output document. For some reason, you can't specify a default encoding when the file is being opened, but you can
in the ‘ReloadAs’ method. In other words, the script must first open the file (incorrectly) and then immediately re-load
it with the correct encoding. To further confuse things, the ‘ReloadAs’ method can't be called for files that have been
opened using the ‘Add’ method (used to open a blank Word document, or open a file as a Word document), but can
only be called for files that have been opened using the ‘Open’ method.

%racro vbs_word(outfile);
data null _;
attrib str format=$180. ;
file 'c:\sas\sasuser\sas2word.vbs'; % (text file for vbscript code);
put ' di m objwd";
put 'set objwd = wscript.createobject("word. application")'; % Create Wrd instance;
str="objwd. docunents.open("'||"&outfile"|]|"")"; put str; % Qpen target file;
put ' Cbj WD. Acti veDocunent . Rel oadAs nsoEncodi ng\Western'; % Rel oad,;
put ' objwd. sel ection.whol estory'; % Select the entire docunent;
put 'with objwd.selection.font'; % Set font attributes;
put '.name = "courier new''; put '.size =9'; put '.bold =0"; put "end with';
put 'with objwd. acti vedocunment. pagesetup'; % Set page orientation and nargins;

put '.orientation = 1'; put '.topmargin = 85'; put '.bottonmargin = 73";
put '.rightmargin = 57'; put '.leftmargin = 58 ; put '"end with';
str='"objwd. acti vedocunent . saveas("'||"&outfile"|]|"")"'; % Save as a word docunent;
put str;
put 'wscript.sleep 2000'; %stall process for 2 seconds before quitting word;
put ' objwd. docunments.close'; put 'objwd. application.quit’;
run;

options noxwait xsync; % Set synchronous execution of 'x
x ""c:\sas\sasuser\sas2word. vbs % (run the script);
%rend vbs_word;

process;



A macro call to convert a SAS listing (with ‘.doc’ file extension) to a Word document would look like:
%vbs_word(c:\wutenp\testl. doc);

In the ‘c:\sas\sasuser’ directory, assuming that you hadn’t submitted instructions to delete the script after calling it,

you would see the generated script file, where the ‘.vbs’ extension associates the file with the Windows Scripting

Host and displays it with the following icon:

| Eai saszwiord, vhs

For comparison, if instead of generating the script in a data _null_, the script had been written as a ‘permanent’
stand-alone, values would be assigned in the following way:

Dimobj WD, InFile

I nFil e=W5cri pt. Argunment s(0)

Set obj WD = Wscri pt. Creat eChj ect ("Word. Application")

obj WD. Docunent s. Open( I nFil e)

(etc.)
The script call from SAS would then look like this:

x 'c:\sas\sasuser\sas2word.vbs "C \WJTenp\testl.doc"';
A macro like that shown above can be easily re-tooled to import SAS/GRAPH output into Word documents. The key
instructions for importing SAS/GRAPH cgm output would be:

put ' objwd. sel ection.inlineshapes. addpicture("c:\witemp\tenp.cgnl).select';%lnsert;

put ' objwd.sel ection.inlineshapes(1).height = 360'; % Set height;

put ' objwd.selection.inlineshapes(1l).width = 580'; % Set wi dth;
, and of course there is considerable scope for additional functionality, such as setting up rules to determine values
to pass to the ‘MoveDown’ method for positioning of the cursor before inserting the figure.

SAVING UNDER OTHER FILE TYPES
By supplying a parameter after the ‘save as’ file reference, you can use Word’s output drivers to save under
alternative file types:
« objwd.activedocument.saveas("test.doc"), 1 - saves as MS Word (file type parameter is optional)
*  objwd.activedocument.saveas("test.rtf"), 6 > saves as RTF (position 6 in the ‘save as’ file type list)
«  objwd.activedocument.saveas("test.htm"), 8 > saves as HTML
* (etc.; any file type in Word’s Save As File Type drop-down list)

Writing post-script and pdf files is a bit more involved, since these are produced by printing to other output drivers;
this process is described in the next section.

THE 'CURRENTDIRECTORY' PROPERTY AND MULTIPLE-FILE PROCESSING; HARD-COPY, POST-SCRIPT AND PDF
PRINTING

The example above showed the use of a dynamically-generated, ‘ephemeral’ script to carry out processing on a
single file, and the use of a ‘permanent’ stand-alone script, also to process one file at a time. A bit of additional
book-keeping would allow you to pass output file references to this SAS macro via a macro variable (for example,
using a system function to return the full path and file name of a ‘filename’ reference) rather than as hard-coded
literal text. An alternative would be to get a reference to the target directory containing all SAS listing files (and/or
SAS/GRAPH output files), and use a loop to process each file in that directory having the correct file extension.

The key ingredients to this alternative are the ‘File System Object’, which is the universal scripting object for file-
handling and directory operations, the CurrentDirectory property of the WScript.Shell object (which returns the path
name for the directory the script file is sitting in), and a bit of string manipulation in order to work with path/file
names. The string manipulation functions used here are:

«  StrReverse, which reverses the input string

e  Split, which splits an input string at a specified character, and writes the 2 parts to an array

«  Lbound, which retrieves the lower bound of an array (the number “1”, in this example)

«  Trim, which removes leading and trailing blanks

¢ Replace, which performs text replacement

« “&”, the concatenation operator

Although the sample application given here deals with file printing (hard-copy, post-script, and pdf), it could easily be
applied to the file type conversion discussed in the previous section, as well as to the task of concatenating multiple
output files into a single document. Syntax for the ‘PrintOut’ method is a bit cryptic; for an explanation, refer to the
section below entitled ‘Finding Methods and Method Syntax'.
Di m obj wd, wshshe, fs
Set WshShe = WBcri pt. Creat eObj ect ("WBcri pt. Shel I ")
Set fs= CreateQbject("Scripting. FileSystenthject")
Set f = fs. GetFol der (WshShe. CurrentDi rectory)
'(The CurrentDirectory property of the WBcript. Shell object is passed to the
' CetFol der method of the File System Gbject, so 'f' is now a reference to the



' folder the script is sitting in)

Set fc=f.files 'The collection of files in the current directory

Set objwd = Wscript. CreateChj ect ("Word. Application")

obj wd. vi si bl e=fal se "(This can be run as an invisible process)

For Each f1 in fc 'Loop through each file in the collection
extens=(split(strreverse(fl.nane),".",-1,1))

"(Split the file name into file and file extension strings)
prefix=strreverse(extens(l bound(extens))) 'Get the file extension

torep=trim"." & prefix) "Concatenate '.' to file extension
suffix=trimreplace(fl. nane,torep," ")) "Just the file name, no extension
i f ucase(prefix)="RTF" then "Only if fileis an rtf file
size=int(((fl.size)/102.400)*3) 'Ad hoc calibration to estimate a sleep tine
if size<1000 then '"to allowthe file to finish printing before
si ze=1000 " closing and going on to the next file
end if

pname=f & "\" & suffix & ".pdf" 'Create file nane to copy the tenporary file
fnanme=f & "\" & f1l.nane "CGet the full path/file name of the rtf file to open
t nanme="c: \tenp. pdf " " Tenporary/default pdf output file nane
gname="c:\tenp. pdf.pdf" 'To cope with an Acrobat PDFWiter idiosyncrasy -
"always seens to create an additional copy with doubled file extension

obj wd. docunent s. open(f nane) "Open the rtf file
obj wd. acti vepri nter="Acrobat PDFWiter" 'Set active printer to pdf device
obj wd. Acti veDocunent. PrintCQut 0,0,0,tname,,,,,,,1 'Print to active printer
wscript. sl eep size "Stall script execution while file prints
obj wd. Acti veDocunent . C ose() "Close the rtf file
wscript. sl eep size
fs.novefil e gnane, pnane ' Move/ renane tenporary pdf file to final file
set badfile=fs.getfile(tnane) 'Set a reference to the duplicate tenporary pdf
badfile.del ete '"Del ete the duplicate
end if
next
obj wd. application.quit() "Term nate the instance of Wrd

In order to create a post-script file, all you would need to do would be to change objwd.activeprinter to point to a
post-script driver (you could also dispense with the code for dealing with the duplicate output file). For example, if
you had installed the .ps device downloaded from the PharmaSUG web site, and called it Acrobat Distiller (Copy 1),
then you would set the active printer to “Acrobat Distiller (copy 1)”:

obj wd. acti veprinter="Acrobat Distiller (copy 1)" 'Set active printer to .ps device
You could then print to this device (you'd probably want to set the file extension of the output file to ‘.ps’ to avoid
confusion, though this is optional), and then, if you wanted, run the post-script file in an application such as Adobe
PDFWriter, to produce a pdf file:

Di m obj wd

set objwd=wscri pt.createobject("Wrd. Application")

obj wd. Docunent s. open "c:\wutenp\test. doc”

obj wd. acti veprinter="Acrobat Distiller (Copy 1)"

obj wd. Acti veDocunent. PrintCut 0,0,0,"c:\witenp\test. ps”

Di m wshel |
Set wshell = WScri pt. CreateObject("Wscript. Shell")
wshel | .run Chr(34) & "C: \Program Fil es\ Adobe\ Acrobat 4.0\Distillr\AcroDi st.exe " &
Chr(34) & "c:\witenp\test.ps”
For more information on command-line syntax passed to the ‘Run’ method, refer to the section below entitled
“Finding Application Object references and Command-line Syntax on the System Registry”.

Finally, you could print the file to a hard-copy printer, simply by setting that as the active printer:
objwd. activeprinter="\\My Network\My Printer"
Or, alternately, setting that as the default printer:
Di m net
Set net = CreateCbject("Wscript. Network")
net. Set Defaul tPrinter "\\My Network\My Printer"
, and then printing:
obj wd. Acti veDocunent . Pri nt Qut '(No paraneters are necessary)
What makes this attractive is that it gives you the opportunity to set a start time for your print job (for example, if you



wanted to print at 2:30am). You would specify the start time, the script would calculate the duration between that
time and current system time, and the ‘Sleep’ function would suspend the process (without using up system
resources) for that duration:
St art Hour =l nput Box("Enter Hour of Print Start")
Start M n=I nput Box("Enter Mnute of Print Start")
If StartHour < 12 Then StartHour=StartHour+12 'Assunme a.m hour neans next day
If StartHour >= Hour(Time) Then "If duration is a positive value
Diff=(StartHour*60*60 + StartM n*60) - (Hour(Tine)*60*60 + M nute(Tine)*60)
Diff =Diff*1000 'Sleep time in mlliseconds, as expected by the Sleep function
Wscript.Sleep Diff _ 'Sleep for the desired duration
El se
MsgBox("Start time is before current systemtine — cannot cal cul ate sleep tinme")
End If

As a final point of interest, the CurrentDirectory/file-collection architecture could also be applied to SAS programs:
Di m (bj SAS
Set hj SAS = W5cri pt. Creat eObj ect (" SAS. Appl i cation. 8")
...[get current directory, set up loop, check for .SAS file extension]...
Qoj SAS. Submit ("% nclude '" & f & "\" & fl.name & "';")

RE-ORDERING A LIST OF FILES
One deficiency of the above code is that is does not allow for printing of documents in a specific order (files are
printed alphabetically, rather than consecutively by table number); this would also be a problem if you were using
this type of multiple-file processing to concatenate files into a single document (note that in this case page numbers
should be ‘locked’ first, if they are rendered by rtf code rather than being part of the body text; syntax would be:
obj wd. sel ection. fields.|ocked=true). One way around this is to embed the desired file order in the file
name (for example, mydocl.doc, doc2.doc, xdoc3.doc, adoc4.doc, etc.), parse the file name and print order into
arrays, re-order the arrays by numeric print order, and then pass file names from the ordered array rather than from
the file collection. File names can be written to array elements in a simple for/next loop:

Di m array(5)

Set fc=f.files '(The collection of files in the directory 'f')

i=1

For Each f1 in fc

Array(i)=f1. nane
i=i+1

Next
, and the ordering numbers captured by means of fairly straight-forward text manipulation. Here is one of many
possible alternatives for ordering a VB array (this one ‘shunts’ values leftward in the array until all values to the left
are smaller; it assumes the array has been set up initially with the left-most element empty):

Function SortArray(l nArray)

i =3 '"Start at position 3; assunes position 1 is enpty to begin

Do Until i = UBound(lnArray) 'Wrk to the right up to the last array el ement

If InArray(i) < InArray(i-1) Then 'If current array el ement snaller than preceding
k =i

Do Until (InArray(k-1) < InArray(k)) or k =2 "Wrk leftwards, 'shunting' the
Right _ = InArray(k) 'value by swapping places with the |eft adjacent one, until
Left _ = InArray(k-1) 'either the next left value is smaller, or the left end
InArray(k) = Left_ 'of the array is reached
InArray(k-1) = Right_
k =k -1

Loop

End If

i =i +1

Loop

End Function

MANIPULATION OF RTF CODE
Rtf code is extremely useful, because it can be parsed and edited as simple text, but rendered as visually complex
documents. Occasionally you may run into special characters that need to appear in SAS output that can't be
retrieved through the BYTE function. In these cases, it may be convenient to create SAS output as .rtf, with a literal
text ‘place-holder’ (such as ‘/*Infinity*/’), and then edit the .rtf as a text stream in order to replace the literal with the rtf
code to produce the desired symbol (in this case, »):

DimFSO, File, textin, textout, string, stringout

Set FSO = CreateCbject("Scripting.FileSystenthject")

Set File = FSO GetFile("c:\wiutenp\test.rtf")



Set textin = File. OQpenAsText Stream ' Open the source file as a text stream
Set textout = FSO CreateTextFile("c:\wiutenp\test_nodified.rtf", True)
'"(Open the output file as a text file for witing)
Do While Not textin. AtEndOFStream 'Loop through each line of the source file
string = textin.ReadLine & NewLine 'Read the line
stringout = Replace(string, "/*Infinity*/", "\u8734\'38")
"(Replace literal text with rtf code for desired character)
textout. Wite(stringout) 'Wite the nodified line to the output file
textout. WiteLine("") 'Carriage-return to the next line of the output file
Loop
textin.close 'Close the input text stream
textout.close 'Close the output text stream

FINDING METHODS AND METHOD SYNTAX

For methods such as ‘PrintOut’, the number and order of arguments may not be readily apparent. Often the quickest
way to determine expectations of a particular method is by recording a VBA macro in Word (or Excel), and then
‘translating’ to VBScript (remembering of course that values are stored as ‘variants’, and that recorded macros will
inevitably contain many lines of irrelevant code).

Another useful tool is the ‘Object Browser’ in Word'’s Visual Basic Editor, which provides a template for the syntax of
each method. The screen-shot below shows details of the ‘PrintOut’ method, under ‘Document’. The output file
name is specified in argument 4, and ‘print to file’ is specified as argument 11. Many arguments can be ignored
altogether, and will simply resolve to default values. Arguments such as ‘PrintToFile’ are Boolean (true/false), or 1/0
as VBScript variants, so referring to the object browser is helpful for deciphering cryptic VBScript method calls.

o v | |28 PrintPostScriptoverTex
Sub PrintOut([Bacfground, [Apeend, [Range], [QuinutFileName], [From], [Tal, [ftem), [Copies], [Pages), [PageTyne], [FrntToFie], [Collate

[dctvaPrinterfac3y], ManuaiDuoiexPrnd, [PrintEoamCoiimn], [PrniEoomBow, [PrnteoomiPaperiidthl, [PrinioomPaperHaighi)
Member of Word Document

FINDING APPLICATION OBJECT REFERENCES AND COMMAND-LINE SYNTAX ON THE SYSTEM REGISTRY
In some cases, unless you have sample code to borrow from, some research may be required in order to determine
the correct reference for an application object. For example, the statement

Set obj SAS=Wécri pt. Creat e(bj ect (" SAS. Appl i cation")
may launch an instance of SAS version 8 on some machines but not others. The reason for this is shown by viewing
the system registry (which you can launch by typing ‘regedit’ at the command prompt):

& Registry Editor

Registry  Edit  MWiew Favorites  Help

S5 Application | | Mame | Type | Data
-] 5AS. Application. 5 [ab](Default)  REG_SZ a3 Application
- sA5.Audic

If “SAS.Application” appears in the registry, and ‘current version’ points to “SAS.Application.8”, then the
CreateObject call above will work. If “SAS.Application” does not appear, then the CreateObiject call must reference
“SAS.Application.8".

The system registry is also useful for providing command-line syntax for certain operations. For example, if you
have created an instance of SAS with a CreateObject call, you might assume that you could submit some sort of
‘0bjSAS.Open’ command in order to open a SAS program, as you would for an instance of Word. SAS does not
appear to support such a method, leaving you with the following options, using the ‘submit’ method:

obj SAS. Subnmit ("dm pgm 'inc c:\witenp\test.sas';")
or

dnmstr="inc c:\wutenp\test.sas;"

obj SAS. Cormand(dnstr)
, both of which perform unpredictably (as in, they may not always open the target file).

An alternative is to execute a command-line using the ‘Run’ method on an instance of “WScript.Shell” (the command
syntax is determined from the system registry, as shown in the screen-shot below):
Di m wshel |
Set wshell = CreateCbject("Wscript.Shell")
wshel | . Run Chr(34) & "C:\ PROGRA~1\ SASI NS~1\ SAS\ V8\ CORE\ SASEXE\ SASCACT. EXE" & Chr (34)
& " action=Cpen datatype=SASFile filenanme='c:\witenp\test.sas'



progi d=SAS. Appl i cati on. 8"
The ‘Chr(34)’ function calls return a double-quote, which is useful when you need to double up on the double-quotes
(as is required in this example, since the path name to the executable file contains blank spaces, and so must be
enclosed in double quotes, while the string passed to the ‘Run’ method must also be in double-quotes). Of course,
the instance of SAS that you now have was not spawned as an ActiveX object, so in order to get an object reference
to it you need to call the ‘GetObject’ method:
di m obj SAS
on error resune next
VWi | e | sObj ect (obj SAS) =Fal se
Set obj SAS = Get Obj ect(, "SAS. Application.8")
I f | sQoject(obj SAS)=True Then
obj SAS. Subnit ("% et testvar = TESTVALUE; ")
End |f
Wend

As you can see, this is not without its own set of problems, since you need to wait until the application instance
exists before you can create a reference to it and start submitting program statements. Interestingly, the fact that
this works appears to contradict SAS Institute claims that you can’t get an object reference to an instance of SAS
that was not spawned as an ActiveX process.

i Eegniley Bdilor
Amgtry B8 vew Foolss Help
=-|_I] 545 Progran, L || hama | T..| Duta
) Ewlamdtivon | B S PROGR | SATIE| (SN CORE| SATEE SASOALT N acor=Cpen detat e85 e amame="% 1" |
= shed
a |1 Balch
=] Cpen
] Cpermalest
— rararesne]

FILE HANDLING

Previous examples have illustrated the use of the File System Object for retrieving file and path names, for looping
through collections of files, for reading and writing text files, and for copying, moving, re-naming and deleting files.
Additional capabilities include retrieving file attribute information (size, date created, etc.) as properties of the ‘file’

object, creating directories and subdirectories, and testing for the existence of target files.

ADODB RECORDSET — USES OF THE ACTIVEX DATA OBJECT

INTRODUCTION

Although the use of simple text files is an inviting starting point for swapping data between SAS and the scripting
environment, the ‘ActiveX Data Object’ (ADO) is by far the preferred method, first for the obvious reason that you
don’t have to manage stray text files, but more importantly because it provides a very powerful data interchange
between SAS and other applications such as Excel and Access. With very little work, you can create your own SAS
<--> Excel and SAS <--> Access import/export tools, tailored with any additional data manipulation steps you might
care to add. A key point is that you can do this without necessarily creating an instance of either application.

Working with ADO is similar to working with other ‘application objects’ described so far — you create an instance of
‘ADODB.RecordSet’ by using the ‘CreateObject’ method, and call methods in this object. However, the requirements
for a data interchange also include a database connection (ADODB.Connection’), also created using ‘CreateObject’
and qualified by a specific ‘connection string’. The connection string indicates the data ‘provider’ (the ‘engine’ that
reads and writes the particular data files) and the data source.

CREATING SAS DATA
To illustrate, say you wanted to create a SAS dataset. First you would create instances of the necessary objects:

Di m RecSet, Connection

Set RecSet = WBcri pt. Creat eObj ect (" ADODB. Recordset ")

Set Connection = WScri pt. Creat eObj ect (" ADODB. Connecti on")
Then you would use the ADO.Connection object to connect to SAS (specifically, to SAS’s database engine) by
passing a connection string as an argument to the ‘Open’ method, and set the ‘ActiveConnection’ property of the
ADO.RecordSet object to this connection:

Connect i on. Open "Provi der =SAS. | OVPr ovi der . 1; Dat a Sour ce=_LOCAL_"

RecSet . Acti veConnecti on = Connecti on
Now all you need to do in order to create the SAS dataset is pass an SQL sentence (as literal text) as an argument
to the ‘Execute’ method on the active connection (since a SAS session is not launched, an automatic library such as
‘sasuser’ or ‘sashelp’ must be used):

Connecti on. Execute "create table sasuser.recset (test_text char(20), test_numnum"
This creates a SAS dataset with 2 variables, the first character with length 20, and the second numeric, and with no



records. In order to populate this dataset, we first need to open it for writing on the active connection:
RecSet . Open "sasuser.recset", Connection, 2, 4, 512
Next we need to create records (‘AddNew’), assign values to variables, and add the records to the data set
(‘UpdateBatch’):
Dimi
i =10
Do Until i =0
RecSet . AddNew
RecSet . Fi el ds(0). Val ue="nunber" & i
RecSet . Fi el ds(1). Val ue=i
RecSet . Updat eBat ch
i =i -1
Loop
Finally, say we wanted this data set to be re-ordered in increasing values of the numeric variable — all we’'d need to
do would be to call the ‘Execute’ method again with the appropriate SQL sentence:
Connecti on. Execute "create table sasuser.recsetl as select * from sasuser.recset
order by test_nunt

WRITING EXCEL DATA TO SAS
Now that we have the basics of creating and manipulating SAS data, we can move into some practical examples.
Probably the first and most obvious one is that of writing Excel data to a SAS dataset. From the code above, we can
see that we need to know

1. The location of the source data, and how to read it

2. The variables and attributes of the source data, to plug into the first ‘Create Table’ statement

3. The number of records on the source data, to determine the size of the loop used to populate the SAS data

set.

Because Excel lacks the database engine component of a true database application, data can only be read by first
creating an instance of the application (which, fortunately, can be invisible), then opening the target spreadsheet,
and reading values via row/column references. For the sake of simplicity, the file reference and cell range have
been hard-coded into this example, though you will no doubt recognize the potential for passing these in as
arguments. (The potential for determining the cell range ‘dynamically’, by parsing rows and columns to determine
the starting point of missing values on each dimension, should also be apparent.)

First, create the ADO objects and open the connection:
Di m RecSet, Connection
Set RecSet = WBcri pt. Creat eObj ect (" ADODB. Recordset ")
Set Connection = WScri pt. Creat eObj ect (" ADODB. Connecti on")
Connecti on. Qpen "Provi der =SAS. | OWProvi der . 1; Dat a Sour ce=_LOCAL_"
RecSet . Acti veConnection = Connection
Next, create an instance of Excel, and select the target data (column A row 1 to column F row 10) in the target
workbook page:
Di m appXL
Set appXL = Wscri pt. Creat eChj ect ("Excel . Application")
Set Get Book = appXL. Wr kbooks. Open(" C:\ WUTenp\ x| s2sas\test. x| s")
Di m Get Sheet, Get Range
On Error Resune Next
Set Cet Sheet Get Book. Sheet s(" Sheet 1")
Set Cet Range Get Sheet . Range( " Al: F10")
Next, starting at row 2, parse each column to determine an appropriate data type (it is assumed that row 1 contains
the variable names, with no blank spaces such that they can be used as SAS variable names):
Functi on Par seCol umm( Col )
Dim Lngth, Lngth_test, Typ
Lngt h=8 "Start with a default of nuneric, length 8
Typ="nunt
For Rw = 2 to Get Range. Rows. Count — 1 'For every value in the colum
Test = GetRange. Cel | s(Rw, Col ). Value 'Capture the val ue
Lngth_test = Len(Test) "Capture the Iength of the value
If Lngth_test > Lngth Then Lngth = Lngth_test 'Capture the greatest |ength
If Typ="" or Typ="num' Then
If IsNuneric(Test)=Fal se Then
Typ="char" "I'f ANY non-nunmeric found, set type to character
End I f
End I f
Next
If Typ="nunmt Then Lngt h=8



ParseCol um=Typ & ":" & Lngth 'Return a 'type:length' string
End Function
"Call the function for each colum
Dim Typ, Lngth '(note that arrays nust be 'ReDimed to the desired size)
ReDi m Typ( Get Range. Col unms. Count-1)' Array to hold appropriate data type for each var
ReDi m Lngt h( Get Range. Col ums. Count-1) 'Array to hold appropriate I ength for each var
For i = 1 to GetRange. Col umms. Count
RSt ri ng=Par seCol um(i) "CGet the '"type:length' return val ue
Typ(i)=Left(RString, Instr(ParseColum(i),":")-1) 'Pull off the type...
Lngth(i) = Right(RString, Len(RString)-Instr(ParseColum(i),":")) '...and length
Next
Using variable names captured from row 1 and attributes determined by parsing each column, generate and execute
an SQL sentence to create a shell SAS data set:
sql = "create table sasuser.recset ("
bFi r st =True
For j = 1 to Get Range. Col umms. Count
If bFirst=Fal se and j <Get Range. Col ums. Count Then sql = sql & ", "
bFirst = Fal se
sql =sqgl &" " & GetRange.Cells(1,j).Value &" " & Typ(j) & "(" & Lngth(j) &")"
Next
sql =sqgl &")"
Connect i on. Execut e sql
Finally, open and populate the SAS data set:
RecSet . Open "sasuser.recset", Connection, 2, 4, 512

For i = 2 To Get Range. Rows. Count ' For each row
RecSet . AddNew "Add a record
For j = 1 To Get Range. Col umms. Count ' For each col um
RecSet.Fields(j - 1) = GetRange.Cells(i,j).Value " Assign the val ue
Next

RecSet . Updat eBatch ' Update the SAS data set with the newy popul ated record
Next
appXL. application.quit 'Termi nate the instance of Excel

WRITING ACCESS DATA TO SAS
The process of writing Access data to a SAS dataset is quite similar, but streamlined in that you don’t need to launch
an instance of Access, and variable names and attributes are provided as properties of RecordSet.Field. The major
steps are:
1. Create RecordSet and Connection objects for SAS (as above)
2. Create RecordSet and Connection objects for Access, the only difference being the connection string, and
the absence of a data library reference required with SAS:
Connecti on. Open "Provi der=M crosoft.Jet. OLEDB. 4. 0; Dat a Sour ce=C: \ WUTenp\t est. ndb"
AccessRecordSet . Open "test", Connection, 2, 4, 512
3. Capture variable names and attributes from the Access table, and use these to create the shell SAS data
set (note that numeric codes for different Access data types can be determined by using a
MsgBox(field. Type) function call for each field in RecordSet.Fields):
bFirst = True
sql = "CREATE TABLE " & SASNane & " ("
For Each fld In AccessRecordSet. Fi el ds
If Not bFirst Then sql =sql &", "
sql = sqgl & fld.nane
If fld Type=129 O fld. Type=200 O fld. Type=130 O fld. Type=202 Then
sql = sqgql & " CHAR(" & fld.DefinedSize & ")"
El self fld. Type=5 O fld. Type=11 or fld. Type=3 Then
sql = sqgl & " NUM
El self fld. Type=7 Then
sql = sqgql & " DATE"

El se
sql =sqgl &" Char(255)" '(If no attribute is provided, force as text)
End |f
bFirst = Fal se
Next

sql =sqgl &")"
4. Read values from the Access table, and write to the SAS data set (note that SAS and Access use different
default arbitrary cut-off dates when storing date values, so a conversion is required):
Di m col



Whi |l e Not AccessRecordSet. EOF
SASRecor dSet . AddNew
For col = 0 To AccessRecordSet. Fi el ds. Count - 1
If AccessRecordSet. Fields(col). Type=7 Then 'If source value is a date...
SASRecor dSet . Fi el ds(col ). Val ue=AccessRecordSet . Fi el ds(col ). Value — 21916
"(Convert to a SAS date equivalent (different cut-off dates!!))
Else 'OQtherw se, just use the value as is
SASRecor dSet . Fi el ds(col ). Val ue=AccessRecordSet . Fi el ds(col ). Val ue
End If
Next
SASRecor dSet . Updat eBat ch
AccessRecor dSet . MoveNext
Wend

FURTHER APPLICATIONS OF ADO

Although the above examples show the process of writing to SAS datasets, in a way that mimics PROC IMPORT, the
direction can easily be reversed to mimic PROC EXPORT. One thing to note is that SQL syntax in Access has its
own peculiarities, so some adjustment is necessary if you are used to working with PROC SQL in SAS. ADO can
also be used for moving data between SAS and other native formats, notably Oracle. Data manipulation in ADO
offers quite a number of interesting possibilities: text files can be written to record sets, and SQL then used for
processing (for example, to edit rtf code, and to do things like parse SAS log files for errors and warnings). A
particularly interesting instance of rtf manipulation is in modifying ODS/rtf output to switch floating headers and
footers to body text. In addition, combining multiple Access tables or Excel spreadsheets can be done in a single
export step, rather than importing each table to SAS and then merging.

CONCLUSION

The Windows Scripting Host provides a powerful and comprehensive tool for all of the ‘secondary’ problems
encountered by a SAS programmer, including file handling (moving, copying, renaming, deleting), creating word-
processor-ready output, and supporting alternate file types (post-script, pdf, html, rtf, etc.). ActiveX Data Object
programming extends this list to include transferring data between SAS and other native formats such as Excel and
Access.
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