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ABSTRACT 
Versioning of files is essential in any project, but especially in a regulated industry, when the project has 
multiple resources (programmers, project managers, biostatisticians, et cetera), and in a fast-paced 
environment.  When a programmer obtains a program from another project/delivery or in the midst of a 
complicated update with changing specifications, like saving a file while working on it, keeping a version 
of an updating file, a snapshot, is wise and helpful.  While mature, well-developed versioning platforms 
are freely available, they may not be approved for use and have a learning curve.  The goals of this 
paper is to describe a SAS® System macro that uses 7-zip, a file archiver with a high compression ratio 
(https://www.7-zip.org/), a macro based on it to create a zip archive and its corresponding table of 
contents file (CSV), and macro to demonstrate the creation of an archive.  The advantage of 7-zip over 
the ZIP engine to the FILENAME statement is that the datetime of the target file is preserved including 
after extraction . One use would be for a programmer to create a local archive and, thus, a personal 
library of files (programs) including their statuses (final or ongoing) for a given folder (project) and 
annotations such as the (first) use of a macro, technique, or derivation, while providing the ability to 
quickly and easily find a candidate program to adopt to a new delivery or project or to roll back to an 
earlier version while keeping other versions of the file.. 

INTRODUCTION 
While working on a file of importance, one frequently saves the file to protect updates against some 
calamity.  Sometimes, we learned the costs of saving the file too infrequently through a loss of power 
before we were able to save the file.  One can adopt a manual process that allows one to revert to an 
earlier version if one decides against the changes.  Of course, manual approaches such as appending a 
preferred suffix to a file name are quite simple, but may clutter one’s working directory.  In shared 
directories or with shared files, the impact of an inappropriate update or deletion of a file can be quite 
severe.  In such cases, a programmer or manager may wish to create and maintain a “private” library of 
files, an archive, with at least rudimentary versioning being optional.  The goals of this paper are 1) to 
describe a SAS® System macro that uses 7-Zip, a file archiver with a high compression ratio 
(https://www.7-zip.org/), 2) to describe a second macro based on the first that creates a zip archive and 
its corresponding table of contents (ToC) file in comma-separated value (CSV) format, and 3) to describe 
a third macro to demonstrate the creation of an archive.  A fourth macro is included for learning and 
exploratory purposes. 

POL/SOP/WI 
The author advises the reader to verify any potential process with respect to the Policies (POL), Standard 
Operating Procedures (SOP), and Working Instructions( WI) that govern the work of the reader.  The 
author is not advising the reader on the ability to use any of these methods in a given environment, like at 
work.  The author cautions that even for a file for which the user is the Owner, that archiving it on another 
drive, like one’s “personal drive” in Windows, for example: 

C:\Users\kviel\Documents 

may violate policies of one’s employer.  If this drive is backed up (automatically), such as OneDrive in 
Microsoft Windows®: 

C:\Users\kviel\OneDrive\Documents 

then the issue may be even more profound since this cloud-based storage is accessible outside of one’s 
work environment.  This issues may also apply when one manual copies a files (copy-and-paste).  
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Verification with one’s manager and/or IT department that using any method or code in this paper is 
consistent with applicable POL/SOP/WI is highly advisable, especially in writing. 

ZIP 
ZIP is a file format that compresses an original file with the resulting file often called an “archived version”. 
Chris Hemedinger wrote three excellent blog posts1,2,3 about using the ZIP engine to the FILENAME 
statement in SAS.  This paper does not use this approach noting the response1 by Mr. Hemedinger to a 
question: 

 

September 30, 2016 2:09 pm  

This process rewrites the file and so changes the file date/time information. 

 

Since it preserves the Last Modified datetime stamp, the author has chosen the third party, freely 
available 7-Zip4 program.  If a shop decides to not install 7-Zip, then the ZIP engine to the FILENAME 
statement in SAS is an excellent substitute. 

MAJOR/MINOR UPDATES 
This paper is not intended to represent a Version Control System.  Either the version number or the 
datetime stamp will be incorporated into the name of the file in the zip archive.  In this paper, a MAJOR 
update results in an increment of the version number to the next higher whole number (1.00 will 
increment to 2.00 and 3.02 will increment to 4.00).  A MINOR update results in an increment of the 
decimal portion by 0.01 (it is assumed that 100 minor updates will not occur).  A version number of 0 in 
the ToC indicates a “work in progress” distinguished by the datetime stamp incorporated into the name.  
The initial version number is 1.00.  In the use of these macros and programs, the user deems what 
qualifies as MAJOR or MINOR update to a file simply by selecting a value of a macro parameter.  The 
impetus for adding version was SAS AutoCall macros, whose name must be the name of the (.sas) file, 
but other file names such as adsl.sas or dm.r also do typically not reflect their versions. 

MAC_U_7ZIP MACRO 
Appendix 1 presents the macro MAC_U_7ZIP.  Log 1 shows the help section printed to the SAS Log 
when HELP = Y with a brief description of the macro parameters and their default values, if any.   

 

Purpose of program:     This utility macro creates or interacts with a zip archive using 7zip. 
 
Macro Parameter         Description 
_________________       ______________________________________________________________________ 
command               = Corresponds to the command for the command line of 7zip. 
                          Add - a; Extract - e; 
                          List - l; Rename - rn; 
                          Delete - d 
archive_path          = Path of zip archive 
archive_name          = Name of zip archive 
path                  = Path of file to archive 
                           Default: %str() 
file                  = Name of file to archive (include extension or wildcard) 
                           Default: %str() 
pathfile              = The path and filename of a single file of interest (to archive). 
                           Default: %str() 
path_file_ds          = Name of data set with paths/files 
extract               = x (Extract with full paths) command (Extracts files from an archive      
                          with their full paths in the current directory, or in an output  
                          directory if specified. 
                        e (Extract) command (Extracts files from an archive to the current 
                          directory or to the output directory.) 
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                           Default: x 
extract_o             = The directory corresponding to the switch -0{Directory} : set Output  
                        directory 
                           Default: %str() 
extract_c             = Extract criteria. 
                          For instance: Version_001_000/adsl.sas 
                                        *.sas -r 
                           Default: %str() 
original_name         = Name of file in the archive to change. 
                           Default: %str() 
rename                = New name of file 
                           Default: %str() 
list_ds               = Output data set for the parsed output from the 7zip listing of the  
                        archive. 
                           Default: _7z_list 
passwd                = password for the -p switch 
                           Default: %str() 
switch                = Additional switches appending to the end of the command line 
                          Example:  -y (Assume Yes on all queries) switch 
                           Default: %str() 
_______________________________________________________________________________________________ 

End of help 

Log 1. The Help section of MAC_U_7ZIP. 
 

The major focus of this macro is to write the command line analogous to what one would write “by hand” 
on the command line (Figure 1).  Note that, in Windows, one can use the “Progra~1” for “Program Files” 
in the path and since no other folder has spaces, “C:\Progra~1\7-Zip\7z.exe -h” without the double 
quotation marks achieves the same result as that in Figure 1 in the Windows CMD.   This is one aspect 
that the reader may need to change in the provided code, especially depending on environmental 
variables like “path”.  Also note that Windows is case insensitive. 

 

 

Figure 1. A partial display of the results of a call to 
7Zip on Windows using the command line. 

 

MAC_U_ FILE_ARCHIVE MACRO 
Appendix 2 presents the macro MAC_U_FILE_ARCHIVE. Log 2 shows the help section printed to the 
SAS Log when HELP = Y.  To provide a brief summary, if the ToC exists, then the macro will create it, 
otherwise, the macro will read it.  If the zip archive exists, then the macro will create a list of its contents, 
among later actions.  Otherwise, the macro will create it.  The macro will obtain the datetime stamps of 
the files using the macro MAC_U_FINFO5, this macro is based on the SAS FINFO() function, which is 
also used in the SAS macro MAC_U_DIRECTORY_READ6.  The macro checks whether the current file is 
already in the archive with the type (FINAL).  If so or if the file of interest is somehow younger than the file 
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in the archive, then the macro notes this in the log and does not further act on the archive or its ToC.  The 
macro creates the “path” by omitting the colon (“:”) from the drive name: 

 

  
 

This becomes a “folder” conceptually.  After the macro adds the file to the archive, it renames it, thereby 
keeping distinct “versions” with the same “base” name. 

 

Purpose of program:     This utility macro uses 7zip to work with a zip archive, for instance  
                        to create a new zip archive and add a file to it, to rename the file  
                        for archival purposes, to list the contents of the zip archive, or to  
                        delete a file from the archive.  This macro also creates, modifies, or  
                         adds to a Table of Contents (CSV) corresponding to the zip archive. 
  
                         This macro has two modes: FINAL = Y and FINAL = N. 
  
                         For FINAL = Y, if the file of interest is younger than or the same age  
                         as the file in 
                         the archive, then it will not be replaced. 
  
                         For FINAL = N, if the file of interest is not same age as the file in  
                         the archive, then the file is added to the archive, then the name is  
                         changed by appending the datetime to the filename. 
  
                         This macro requires 7zip: https://www.7-zip.org/. The reason this  
                         program was chosen over the SAS ZIP engine for the FILENAME statement  
                         is that 7zip preserves the datetime of the archived then extracted 
                         file. See: https://blogs.sas.com/content/sasdummy/2015/05/11/using- 
                         filename-zip-to-unzip-and-read-data-files-in-sas/ 
  
Macro Parameter         Description 
_________________       ______________________________________________________________________ 
archive_path          = The path to the zip archive of interest. 
                           Default: %str() 
archive_name          = The name of the zip archive of interest. 
                           Default: %str() 
pathfile              = The path and filename, with extention, of the file of interest. 
                           Default: %str() 
final                 = Whether the file of interest is the final version.  “Final” may mean  
                        Validated and approved, but not the latest version.  FINAL is of  
                        interest so that one may search an archive for “production” programs. 
                           Default: N 
library_csv           = The path and filename of the .csv file that may act as the table of  
                        contents of the archive. 
                           Default: %str() 
_______________________________________________________________________________________________ 
End of help 

Log 2. The Help section of MAC_U_ FILE_ARCHIVE. 
 

MAC_ PGM_ARCHIVE MACRO 
Appendix 3 presents the macro MAC_PGM_ARCHIVE.  This is just one approach to using the macros to 
create a personal archive that accepts a data set of path and file names of files of interest.  If that input 
data set includes the variable FINAL, then it controls that value of the macro parameter FINAL file-by-file.  
Otherwise, the macro parameter FINAL to MAC_PGM_ARCHIVE applies to each file (globally).  
Appendix 4 present a macro for testing in this paper.  It list the contents of the archive and the ToC for 
comparison purposes and is intended only for exploratory, not production (formal), purposes. 
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EXAMPLE 
In the Windows system, we will create a text file and replicate (copy and paste) it in the same directory 
(Figure 1): 

 

 
Figure 1. The initial files. 

 

Note that in Notepad, pressing F5 inserts the time and date, for example: 

 

12:14 PM 3/29/2025 

 

In Windows File Explorer, copying and pasting a file does not change its Date Modified (Last Modified 
datetime stamp).  This creates unusual metadata, however, with a “Modified” datetime stamp BEFORE 
the “Created” datetime stamp (Figure 2, right panel). 
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Figure 2. An example of quizzical metadata in Windows. 

 

  The screenshots and output that follow pertain to the code in Program 1. 
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data files_archive 
        ( drop   = final 
                   version_type 
        ) 
     files_archive2 
     ; 
 
  length pathfile     $ 200 
         final        $   1 
         version_type $   5 
         ; 
 
  input pathfile && 
        final 
        version_type 
        ; 
 
  pathfile = scan( pathfile , 1 , '“' ) ; 
 
datalines ; 
“C:\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document.txt”   Y major 
“C:\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document2.txt”  N major 
“C:\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document3.txt”  Y minor 
“C:\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document4.txt”  N major 
; 
run ; 

Program 1.  Test code to demonstrate an archival process. 
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ITERATION 1 – INITIAL ARCHIVE CREATION 
The initial submitted code uses the macro parameter FINAL to assign the type of archive: 

 
%mac_pgm_archive 
   ( final         = N ) ; 
 
%mac_pgm_list_7z_csv ; 

In this case, the update is neither MAJOR or MINOR, which pertains to a final version, so the value of 
VERSION in the ToC is 0.  Instead, in the archive, the Last Modified datetime is included in the name, not 
the version.  Figure 3 shows the results. 

 

 

Figure 3. The initial creation of an archive with files that are not final. 
 

ITERATION 2 – UPDATE WITH MINOR FINAL VERSIONS 
From this point on, the call to the test macro MAC_PGM_LIST_7z_CSV will not be shown in the example 
code.  The macro parameters FINAL and VERSION_TYPE are used to apply these types to every file.  
For a given call, this is likely the approach, that is, one is likely to only include interim or final updates. 
 

%mac_pgm_archive 
   ( final         = Y 
   , version_type  = minor 
   ) ; 

 

Figure 4 shows the results of a first update of the archive after it was initially created.  Note that in the 
case of the initial FINAL versions, the values of VERSION are 1.00, that is, VERSION_TYPE (MINOR or 
MAJOR) is irrelevant.  The archive retains the distinct non-final versions of the files initially created with 
their datetime stamps and now includes the “final” versions.  Deletion of such version will require the 
programmer to interact with the archive either programmatically (using MAC_U_7ZIP) or manually using 
7-Zip in interactive mode, that is, with its GUI. Using the macro potentially provides an audit trail (of logs 
and/or programs).  Note that the combined DATE and TIME for a given “base” name are not necessarily 
distinct. 
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Figure 4. The first update of the archive with files that are final. 
 

ITERATION 3 – UPDATE 2 WITH MAJOR FINAL VERSIONS 
 

%mac_pgm_archive 
   ( final         = Y 
   , version_type  = major 
   ) ; 

 

Figure 5 shows multiple versions of the same base file.  In some cases, those might be versions 1.00 
and 2.00 or multiple “development” versions with distinct datetime stamps incorporated into the name. 

 

 
Figure 5. The next update of the archive with files that are final. 

 

Note that not every file has been updated.  This approach relies on the datetime stamps.  While certain 
combinations will result in an addition to the archive and its ToC, in other conditions, no additions will 
occur, including if the some given code was submit again inadvertently. 

COLLISIONS 
Especially, when working with numerous files or when burning the midnight oil, a user might attempt to 
add a file with a given FINAL status multiple times.  The user may just have forgotten the she or he 
already added the file or accidentally submitted the code twice.  In this case, the macro simply notes the 
“collision” and performs no further actions: 
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WARNING:  The target file is not older than the version in ~\file_archive\file_archive.zip 
WARNING:  FINAL:          Y 
WARNING:  VERSION_TYPE:   major 
WARNING:  Target:         C:\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document.txt 
WARNING:  Archive:        C\Users\vielk\Documents\My SAS Files\9.4\tmp\New Text Document_V001_00.txt 
WARNING:  Target:         2025-02-18T22:39:01 
WARNING:  Archive:        2025-02-18T22:39:01 

 

Note “conversions” that have occurred to the Archive version (the change in the Drive name and the file 
name). 

COMMENTS 
The ToC has a free text field, COMMENT, in which the user can annotate or otherwise add data of 
interest. This text remains untouched by the current macro and programs, so it will persist.  The author 
has used this field to indicate the program (or version thereof) that used a new algorithm, such as a 
windowing method or imputation of a date with missing components, new code, such as a SAS GTL plot  
or a new macro a lab conversion macro7 with project-specific units.  The most secure way to update this 
field might be to use a program.  Editing a CSV (text) file in a typical editor like NOTEPAD can be 
problematic.  Using Microsoft Excel can result in undesired conversions or alterations to a cell, for 
instance, and requires that one remember to save the file in the CSV format. 

CONCLUSION 
This paper contributes to the methods of creating a personal or private archive of important files, some of 
which may be in development and, thus, are being updated frequently with high resource utilization.  The 
archive of choice is a zip file because it preserves datetime stamps of the original files and saves space 
through compression.  The particular software, 7-Zip, can also create password control, but that may not 
be nearly sufficient and may be more of a safety, rather than security, mechanism.  This paper also 
contributes to the discussion concerning version types (Major/Minor), without representing a Version 
Control System.  In this case, the VERSION is a sequence and status indicator.  In addition to allowing a 
programmer to revert to a given pervious file (“version”) in an informal situation, like a program in the 
development environment that is not yet part of a production batch or delivery, the archive and ToC can 
also provide metrics of interest and can be used to quickly identify candidate programs that used a given 
technique (algorithm or definition, for instance, an alternative windowing definition or imputation of 
missing date/time components). This suite of macros and programs should provide an informal level of 
safety and a source of personal files to adopt to or reference for future deliveries or different projects. 
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Appendix 1. The MAC_U_7zip macro. 
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%macro mac_u_7zip 
   ( command       = 
   , archive_path  = 
   , archive_name  = 
   , path          = %str() 
   , file          = %str() 
   , pathfile      = %str() 
   , path_file_ds  = 
   , extract       = x  
   , extract_o     = %str() 
   , extract_c     = %str() 
   , original_name = %str() 
   , rename        = %str() 
   , list_ds       = _7z_list 
   , passwd        = %str() 
   , switch        = %str() 
   , help          = N 
   ) ; 
 
  skip ; 
  %let mac_u_7zip_version = 1.00 ; 
  %put BEGINNING OF EXECUTION: mac_u_7zip Version: &mac_u_7zip_version. ; 
  skip ; 
 
  %let xwait   = %sysfunc( getoption ( xwait )) ; 
  %let xsync   = %sysfunc( getoption ( xsync )) ; 
  %let xmin    = %sysfunc( getoption ( xmin  )) ; 
 
  %if &help. = Y 
  %then 
     %do ; 
         %let mprint_orig = %sysfunc(getoption(mprint)) ; 
         options nomprint ; 
 
         skip ; 
         skip ; 
         %put ________________________________________________________________________________________________________ ; 
         %put Purpose of program:     This utility macro creates or interacts with a zip archive using 7zip.           ; 
         skip ; 
         %put Macro Parameter         Description                                                                      ; 
         %put _________________       ________________________________________________________________________________ ; 
         %put command               = Corresponds to the command for the command line of 7zip.                         ; 
         %put %str(                          )Add - a%str(;) Extract - e%str(;)                                        ; 
         %put %str(                          )List - l%str(;) Rename - rn%str(;)                                       ; 
         %put %str(                          )Delete - d                                                               ; 
         %put archive_path          = Path of zip archive                                                              ; 
         %put archive_name          = Name of zip archive                                                              ; 
         %put path                  = Path of file to archive                                                          ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put file                  = Name of file to archive (include extension or wildcard)                          ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put pathfile              = The path and filename of a single file of interest (to archive).                 ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put path_file_ds          = Name of data set with paths/files                                                ; 
         %put extract               = x (Extract with full paths) command (Extracts files from an archive with their   ; 
         %put %str(                          )full paths in the current directory, or in an output directory if        ; 
         %put %str(                          )specified.                                                               ; 
         %put %str(                        )e (Extract) command (Extracts files from an archive to the current         ; 
         %put %str(                          )directory or to the output directory.)                                   ; 
         %put %str(                           )Default: x                                                              ; 
         %put extract_o             = The directory corresponding to the switch -0{Directory} : set Output directory   ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put extract_c             = Extract criteria.                                                                ; 
         %put %str(                          )For instance: Version_001_000/adsl.sas                                   ; 
         %put %str(                                        )*.sas -r                                                   ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put original_name         = Name of file in the archive to change.                                           ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put rename                = New name of file                                                                 ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put list_ds               = Output data set for the parsed output from the 7zip listing of the archive.      ; 
         %put %str(                           )Default: _7z_list                                                       ; 
         %put passwd                = password for the -p switch                                                       ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put switch                = Additional switches appending to the end of the command line                     ; 
         %put %str(                          )Example:  -y (Assume Yes on all queries) switch                          ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                          ; 
         %put ________________________________________________________________________________________________________ ; 
         %put End of help                                                                                              ; 
 
         options &mprint_orig. ; 
 
         %goto __END ; 
     %end ; 
 
  /************************************************************************/ 
  options noxwait 
          xsync 
          xmin 
          ; 
  
  /* Remove the trailing \ if any */ 
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  %let archive_path = %sysfunc( prxchange( s/(^*.)\\$/$1/ , 1 , %nrbquote(&archive_path.))) ; 
  %if %sysfunc( fileexist( &archive_path. )) = 0 
  %then 
     %do ; 
         %put W%str(ARNING: ) &archive_path. does not exists.  ; 
         %goto __END ; 
     %end ; 
 
  /* For all commands but add, the archive must already exists */ 
  %if %sysfunc( prxmatch( /^(?:add|extract|list|rename|delete)$/i , &command. )) = 0 
  %then 
     %do ; 
         %put W%str(ARNING: ) command must be one of add, extract, list, rename, or delete. ; 
         %put W%str(ARNING: ) command = &command. ; 
         %goto __END ; 
     %end ; 
 
  /* For all commands but add, the archive must already exists */ 
  %if %upcase(&command.) ne ADD 
  %then 
     %do ; 
         %if %sysfunc( fileexist( &archive_path.\&archive_name. )) = 0 
         %then 
            %do ; 
                %put W%str(ARNING: ) &archive_path.\&archive_name. does not exists.  ; 
                %goto __END ; 
            %end ; 
     %end ; 
 
  /* Extract command */ 
  %if %sysfunc( prxmatch( /^(?:e|x)$/i , %nrbquote(&extract.))) = 0 
  %then 
     %do ; 
         %put W%str(ARNING: ) EXTRACT = &extract. must be X or E ; 
         %goto __END ; 
     %end ; 
 
 
  /***************/ 
  %if %nrbquote(&passwd.) ne %str() 
  %then %let passwd = -p&passwd. ; 
 
  /***************************************/ 
  /* BLOCK_1_A */ 
  %if %upcase(&command.) = ADD 
  %then 
     %do ; 
         /****/ 
         %if     %nrbquote(&path.) ne %str() 
             and %nrbquote(&file.) ne %str() 
         %then 
            %do ; 
                /* Remove the trailing \ if any */ 
                %let path         = %sysfunc( prxchange( s/(^*.)\\$/$1/ , 1 , %nrbquote(&path.))) ; 
 
                %if %sysfunc( fileexist( &path.\&file.)) 
                %then 
                   %do ; 
                       /* Create a ZIP archive in the destination path/folder */ 
                       x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” a %”)&archive_path.\&archive_name.%str(%” 
%”)&path.\&file.%str(%”) &passwd. &switch. %str(%')) ; 
                   %end ; 
                 %else 
                    %do ; 
                        %put W%str(ARNING: ) &path.\&file. does not exists.  ; 
                        %goto __END ; 
                    %end ; 
            %end ; 
        
          %else %if %nrbquote(&pathfile.) ne %str() 
          %then 
             %do ; 
                %if %sysfunc( fileexist( &pathfile.)) 
                %then 
                   %do ; 
                       /* Create a ZIP archive in the destination path/folder */ 
                       x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” a %”)&archive_path.\&archive_name.%str(%” 
%”)&pathfile.%str(%”) &passwd. &switch. %str(%')) ; 
                   %end ; 
                 %else 
                    %do ; 
                        %put W%str(ARNING: ) &pathfile. does not exists.  ; 
                        %goto __END ; 
                    %end ; 
             %end ; 
         
          %else %if %sysfunc( exist( &path_file_ds. )) 
          %then 
             %do ; 
                 %let files_exist = 1 ; 
 
                 data _null_ ; 
        
                   length pathfile $ 500 
                          path     $ 500 
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                          file     $ 100 
                          ; 
        
                   retain __files_exist 1 ; 
        
                   if _n_ = 1 
                   then call missing( pathfile 
                                    , path 
                                    , file 
                                    ) ; 
        
                   set &path_file_ds. ; 
        
                   if     pathfile =  “ “ 
                      and path     ne “ “ 
                      and file     ne “ “ 
                  then pathfile = catx( “\” 
                                      , prxchange( “s/(^*.)\\$/$1/” 
                                          , 1  
                                          , path 
                                          ) 
                                      , file 
                                      ) ; 
        
                   __rc = fileexist( pathfile ) ; 
                   if __rc ne 1 
                   then 
                     do ; 
                        put “W” “ARNING: does not exist “ 
                            pathfile= 
                            ; 
                        if __files_exist = 1 
                        then 
                          do ; 
                             __files_exist = 0 ; 
                             call symput( “files_exist” , “0” ) ; 
                          end ; 
                     end ; 
                run ; 
        
                %if &files_exist. = 1 
                %then 
                   %do ; 
                       proc sql noprint ; 
                         select quote( catx( “\” 
                                           , prxchange( “s/(^*.)\\$/$1/” , 1 , strip( path )) 
                                           , file 
                                           ) 
                                     ) into : pathfile separated by “ “ 
                         from &path_file_ds. 
                         ; 
                       quit ; 
         
                       x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” a %”)&archive_path.\&archive_name.%str(%” 
)&pathfile. &passwd. &switch. %str(%')) ; 
                   %end ; 
        
                 %else  
                    %do ; 
                        %goto __END ; 
                    %end ; 
         
             %end ;/* END OF sysfunc( exist( path_file_ds )) */ 
 
     %end ;/* END OF upcase(command) = ADD */ 
     /* END OF BLOCK_1_A */ 
 
  /***************/ 
  /* BLOCK_2_A */ 
  %if %upcase(&command.) = EXTRACT 
  %then 
     %do ; 
         %if %nrbquote(&extract_o.) = %str() 
         %then 
            %do ; 
                %put W%str(ARNING: ) Please specify the extraction directory (extract_o). ; 
                %goto __END ; 
            %end ; 
 
 
         %if     %nrbquote(&extract_o.) ne %str() 
             and %nrbquote(&extract_c.) ne %str() 
         %then  
            %do ; 
                x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” &extract. %”)&archive_path.\&archive_name.%str(%” -
o%”)&extract_o.%str(%”) %str(%”)&extract_c.%str(%” -r ) &passwd. &switch. %str(%')) ; 
            %end ; 
 
          %else %if     %nrbquote(&extract_o.) ne %str() 
                    and %nrbquote(&extract_c.) =  %str() 
          %then  
             %do ; 
                 x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” &extract. %”)&archive_path.\&archive_name.%str(%” -
o%”)&extract_o.%str(%”) &passwd. &switch. %str(%')) ; 
             %end ; 
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     %end ;/* END OF upcase(command) = EXTRACT */ 
     /* END OF BLOCK_2_A */ 
 
  /***************/ 
  /* BLOCK_3_A */ 
  %if %upcase(&command.) = LIST 
  %then 
     %do ; 
         data _&list_ds. 
                 ( keep   = date 
                            time 
                            name 
                 ) 
              ; 
 
           infile %unquote(%str(%'C:\PROGRA~1\7-Zip\7z.exe l %”)&archive_path.\&archive_name.%str(%”) &passwd. &switch. 
%str(%')) 
                  pipe 
                  ; 
 
           length name   $  500 
                  __line $ 1000 
                  ; 
 
           retain flag       “ “ 
                  name_start . 
                  ; 
           input ; 
 
           if flag = “1” 
           then 
             do ; 
                if compress( _infile_ , “- “ ) = “ “ then stop ; 
                date = input( scan( _infile_ , 1 , “ “ ) , yymmdd10. ) ; 
                time = input( scan( _infile_ , 2 , “ “ ) , time. ) ; 
 
                /* This accounts for paths/filenames with spaces */ 
                __line = _infile_ ; 
                name   = substr( __line , name_start ) ; 
 
                output ; 
             end ; 
 
           if prxmatch( “/Date\s+Time\s+Attr\s+Size\s+Compressed\s+Name/” , _infile_ ) 
           then 
             do ; 
                name_start = prxmatch( “/Name/” , _infile_ ) ; 
                input ; 
                flag = “1” ; 
             end ; 
 
           format date yymmdd10. 
                  time time8. 
                  ; 
 
         run ; 
 
     %end ;/* END OF upcase(command) = LIST */ 
     /* END OF BLOCK_3_A */ 
  
  /* BLOCK_4_A */ 
  %if %upcase(&command.) = RENAME 
  %then 
     %do ; 
         x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” rn %”)&archive_path.\&archive_name.%str(%” 
%”)&original_name.%str(%” %”)&rename.%str(%”) &passwd. &switch. %str(%')) ; 
     %end ;/* END OF upcase(command) = RENAME */ 
     /* END OF BLOCK_4_A */ 
 
  /* BLOCK_5_A */ 
  %if %upcase(&command.) = DELETE 
  %then 
     %do ; 
         data __delete_archive 
                 ( keep   = name ) 
              ; 
 
           infile %unquote(%str(%'C:\PROGRA~1\7-Zip\7z.exe l %”)&archive_path.\&archive_name.%str(%”) &passwd. &switch. 
%str(%')) 
                  pipe 
                  ; 
 
           length name   $  500 
                  __line $ 1000 
                  ; 
 
           retain flag       “ “ 
                  name_start . 
                  ; 
           input ; 
 
           if flag = “1” 
           then 
             do ; 
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                if compress( _infile_ , “- “ ) = “ “ then stop ; 
 
                /* This accounts for paths/filenames with spaces */ 
                __line = _infile_ ; 
                name   = substr( __line , name_start ) ; 
 
                output ; 
             end ; 
 
           if prxmatch( “/Date\s+Time\s+Attr\s+Size\s+Compressed\s+Name/” , _infile_ ) 
           then 
             do ; 
                name_start = prxmatch( “/Name/” , _infile_ ) ; 
                input ; 
                flag = “1” ; 
             end ; 
 
         run ; 
 
         /****/ 
         %if     %nrbquote(&path.) ne %str() 
             and %nrbquote(&file.) ne %str() 
         %then 
            %do ; 
                data __delete_ds 
                        ( keep   = name ) 
                     ; 
 
                  length name   $  500 ; 
 
                  name = catx( “\” 
                             , prxchange( “s/(?<=^[A-Z])://i” 
                                        , 1 
                                        , “&path.” 
                                        ) 
                             , “&file.” 
                             ) ; 
                run ; 
            %end ; 
 
          %else %if %nrbquote(&pathfile.) ne %str() 
          %then 
             %do ; 
                data __delete_ds 
                        ( keep   = name ) 
                     ; 
 
                  length name   $  500 ; 
 
                  name = prxchange( “s/(?<=^[A-Z])://i” 
                                  , 1 
                                  , “&pathfile.” 
                                  ) ; 
                run ; 
             %end ; 
 
          %else %if %sysfunc( exist( &path_file_ds. )) 
          %then 
             %do ; 
                 data __delete_ds 
                         ( keep   = name ) 
                      ; 
 
                   length pathfile $ 500 
                          path     $ 500 
                          file     $ 100 
                          ; 
 
                   if _n_ = 1 
                   then call missing( pathfile 
                                    , path 
                                    , file 
                                    ) ; 
 
                   set &path_file_ds. ; 
 
                   if pathfile ne  “ “ 
                   then name = prxchange( “s/(?<=^[A-Z])://i” 
                                        , 1 
                                        , pathfile 
                                        ) ; 
                    else if     path     ne “ “ 
                            and file     ne “ “ 
                  then name = catx( “\” 
                                  , prxchange( “s/(^*.)\\$/$1/” 
                                             , 1 
                                             , prxchange( “s/(?<=^[A-Z])://i” 
                                                        , 1 
                                                        , path 
                                                        ) 
                                             ) 
                                  , file 
                                  ) ; 
                run ; 
             %end ;/* END OF sysfunc( exist( path_file_ds )) */ 
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             /*********/ 
             proc sql 
                undo_policy = none ; 
               create table __delete_ds as 
               select a.name 
                    , b.name ne “ “ as flag 
               from __delete_ds                  as a 
                    left join __delete_archive   as b 
                       on a.name = b.name 
               ; 
             quit ; 
 
             data _null_ ; 
               set __delete_ds 
                      ( where  = ( flag = 0 )) ; 
               put “E” “RROR: Not in &archive_path.\&archive_name.:  “ 
                   name= 
                   ; 
             run ; 
 
             proc sql 
                noprint ; 
               select name 
                         into : __d_1 - 
               from __delete_ds 
               where flag = 1 
               ; 
             quit ; 
 
             %do __j = 1 %to &sqlobs. ; 
 
                x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” d %”)&archive_path.\&archive_name.%str(%” 
%”)&&__d_&__j.%str(%”) &passwd. &switch. %str(%')) ; 
 
                %put A%str(LERT: ) &&__d_&__j. was deleted from &archive_path.\&archive_name. ; 
 
             %end ; 
 
     %end ;/* END OF upcase(command) = DELETE */ 
     /* END OF BLOCK_5_A */ 
  
  %__END : 
 
  options &xwait. 
          &xsync. 
          &xmin. 
          ; 
 
  skip ; 
  %put END OF EXECUTION: mac_u_7zip Version: &mac_u_7zip_version. ; 
  skip ; 
  
%mend  mac_u_7zip ; 
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Appendix 2. The MAC_U_FILE_ARCHIVE macro. 
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%macro mac_u_file_archive 
   ( archive_path  = %str() 
   , archive_name  = %str() 
   , passwd        = %str() 
   , pathfile      = %str() 
   , final         = N 
   , library_csv   = %str() 
   , help          = N 
   ) ; 
 
  skip ; 
  %let mac_u_file_archive_version = 1.00 ; 
  %put BEGINNING OF EXECUTION: mac_u_file_archive Version: &mac_u_file_archive_version. ; 
  skip ; 
 
  %let xwait   = %sysfunc( getoption ( xwait )) ; 
  %let xsync   = %sysfunc( getoption ( xsync )) ; 
  %let xmin    = %sysfunc( getoption ( xmin  )) ; 
 
  %if &help. = Y 
  %then 
     %do ; 
         %let mprint_orig = %sysfunc(getoption(mprint)) ; 
         options nomprint ; 
 
         skip ; 
         skip ; 
         %put ______________________________________________________________________________________________________________________ ; 
         %put Purpose of program:     This utility macro uses 7zip to work with a zip archive, for instance to create a new          ; 
         %put %str(                        )zip archive and add a file to it, to rename the file for archival purposes, to list the  ; 
         %put %str(                        )contents of the zip archive, or to delete a file from the archive.  This macro also      ; 
         %put %str(                        )creates, modifies, or adds to a Table of Contents (CSV) corresponding to the zip         ; 
         %put %str(                        )archive.                                                                                 ; 
         skip ; 
         %put %str(                        )This macro has two modes: FINAL = Y and FINAL = N.                                       ; 
         skip ; 
         %put %str(                        )For FINAL = Y, if the file of interest is younger than or the same age as the file in    ; 
         %put %str(                        )the archive, then it will not be replaced.                                               ; 
         skip ; 
         %put %str(                        )For FINAL = N, if the file of interest is not same age as the file in the archive, then  ; 
         %put %str(                        )the file is added to the archive, then the name is changed by appending the datetime     ; 
         %put %str(                        )to the filename.                                                                         ; 
         skip ; 
         %put %str(                        )This macro requires 7zip: https://www.7-zip.org/. The reason this program was chosen     ; 
         %put %str(                        )over the SAS ZIP engine for the FILENAME statement is that 7zip preserves the datetime   ; 
         %put %str(                        )of the archived then extracted file. See:                                                ; 
         %put %str(                        )https://blogs.sas.com/content/sasdummy/2015/05/11/using-filename-zip-to-unzip-and-read-
data-files-in-sas/ ; 
         skip ; 
         %put Macro Parameter         Description                                                                                    ; 
         %put _________________       ______________________________________________________________________________________________ ; 
         %put archive_path          = The path to the zip archive of interest.                                                       ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                                        ; 
         %put archive_name          = The name of the zip archive of interest.                                                       ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                                        ; 
         %put pathfile              = The path and filename, with extention, of the file of interest.                                ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                                        ; 
         %put final                 = Whether the file of interest is the final version.  “Final” may mean Validated and approved,   ; 
         %put %str(                        )but not the latest version.  FINAL is of interest so that one may search an archive for  ; 
         %put %str(                        )”production” programs.                                                                   ; 
         %put %str(                           )Default: N                                                                            ; 
         %put library_csv           = The path and filename of the .csv file that may act as the table of contents of the archive.   ; 
         %put %str(                           )Default: %nrstr(%%)str%str(())                                                        ; 
         %put ______________________________________________________________________________________________________________________ ; 
         %put End of help                                                                                                            ; 
 
         options &mprint_orig. ; 
 
         %goto __END ; 
     %end ; 
 
  /************************************************************************/ 
  options noxwait 
          xsync 
          xmin 
          ; 
 
  %if %nrbquote(&archive_path.) = %str() 
  %then 
     %do ; 
         %put W%str(ARNING: ) archive_path cannot be missing  ; 
         %goto __END ; 
     %end ; 
 
  %if %nrbquote(&archive_name.) = %str() 
  %then 
     %do ; 
         %put W%str(ARNING: ) archive_name cannot be missing  ; 
         %goto __END ; 
     %end ; 
 
  %if %nrbquote(&pathfile.) = %str() 



 
 

18 

93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 

  %then 
     %do ; 
         %put W%str(ARNING: ) pathfile cannot be missing  ; 
         %goto __END ; 
     %end ; 
 
  %if %sysfunc( fileexist( &pathfile. )) = 0 
  %then 
     %do ; 
         %put W%str(ARNING: ) &pathfile. does not exists.  ; 
         %goto __END ; 
     %end ; 
 
  /* Remove the trailing \ if any */ 
  %let archive_path = %sysfunc( prxchange( s/(^*.)\\$/$1/ , 1 , %nrbquote(&archive_path.))) ; 
  %if %sysfunc( fileexist( &archive_path. )) = 0 
  %then 
     %do ; 
         %put W%str(ARNING: ) &archive_path. does not exists.  ; 
         %goto __END ; 
     %end ; 
 
  %if %nrbquote(&library_csv.) = %str() 
  %then %let library_csv = %sysfunc( prxchange( s/^(.*\\[^\\]+\.)(?:[^\\]+)/$1csv/i 
                                              , 1 
                                              , %nrbquote(&archive_path.\&archive_name.) 
                                              ) 
                                   ) ; 
 
  %if %sysfunc( exist( library_csv )) 
  %then 
     %do ; 
         proc datasets 
            library = work 
            nolist 
            ; 
           delete library_csv ; 
         quit ; 
     %end ; 
 
  /************************************************************************/ 
  /* Obtain the datetime stamp for the file of interest. */ 
  %mac_u_finfo 
     ( in_ds                = %str() 
     , pathfile             = &pathfile. 
     , keep                 = pathfile 
     , foptname             = Last Modified 
     , print                = N 
     , delete               = files 
     ) ; 
 
  proc sql 
     noprint ; 
           /* For example: last_modified = 14JAN2023:12:45:10 */ 
           /* 20230114T124510, this is for inclusion into the file name for FINAL = N (versioned). */ 
    select put( last_modified , b8601dt. ) 
           /* 2023-01-14T12:45:10, this is for records, like the LIBRARY_CSV. */ 
         , put( last_modified , e8601dt. ) 
              into : dt  separated by ““ 
                 , : edt separated by ““ 
    from finfo 
    ; 
  quit ; 
 
  proc datasets 
     library = work 
     nolist 
     ; 
    delete finfo 
    ; 
  quit ; 
 
  /* Original name of the file (without its path) 
 
     For example: 
        C:\Users\vielk\Documents\My SAS Files\9.4\Autocall_Macros\mac_u_file_archive.sas 
        mac_u_file_archive.sas 
  */ 
  %let original = %sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                     , 1 
                                     , %nrbquote(&pathfile.) 
                                     ) 
                          ) ; 
 
 
  /* If the type of archive is not a final version, then the datetime stamp will be incorporated in the name. 
 
       1) Remove the colon (the drive becomes a “folder” in the zip archive. 
       2) Add the last_modified datetime value into the file name. 
 
     For example: 
        C:\Users\vielk\Documents\My SAS Files\9.4\Autocall_Macros\mac_u_file_archive.sas 
        C\Users\vielk\Documents\My SAS Files\9.4\Autocall_Macros\mac_u_file_archive_20250119T135437.sas 
  */ 
  %if &final. = N 
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  %then %let rename_file = %sysfunc( prxchange( s/(.*)(\.[0-9a-z]+)$/$1_&dt.$2/ 
                                              , 1 
                                              , %sysfunc( prxchange( s/^\\\\// 
                                                                   , 1 
                                                                   , %sysfunc( prxchange( s/(?<=^[A-Z])://i 
                                                                                        , 1 
                                                                                        , %nrbquote(&pathfile.) 
                                                                                        ) 
                                                                             ) 
                                                                   ) 
                                                        ) 
                                              ) 
                                   ) ; 
 
 
   /* If the type of archive is a final version, the current final version, if any will be overwritten 
 
        1) Remove the colon (the drive becomes a “folder” in the zip archive. 
 
      For example: 
         C:\Users\vielk\Documents\My SAS Files\9.4\Autocall_Macros\mac_u_file_archive.sas 
         C\Users\vielk\Documents\My SAS Files\9.4\Autocall_Macros\mac_u_file_archive.sas 
   */ 
   %else %let rename_file = %sysfunc( prxchange( s/^\\\\// 
                                               , 1 
                                               , %sysfunc( prxchange( s/(?<=^[A-Z])://i 
                                                                    , 1 
                                                                    , %nrbquote(&pathfile.) 
                                                                    ) 
                                                         ) 
                                               ) 
                                    ) ; 
 
  /************************************************************************/ 
  %if %sysfunc( fileexist( &library_csv. )) 
  %then 
     %do ; 
         data library_csv ; 
           infile “&library_csv.” 
                  dsd 
                  dlm = “2c”x 
                  ; 
           length Program   $ 100 
                  Path      $ 256 
                  DateTime  $  19 
                  final     $   1 
                  comment   $ 200 
                  ; 
           input Program 
                 Path 
                 DateTime 
                 final 
                 comment 
                 ; 
         run ; 
     %end ; 
 
  /* BLOCK_1_A */ 
  %if %sysfunc( fileexist( &archive_path.\&archive_name. )) 
  %then 
     %do ; 
         %mac_u_7zip 
            ( command       = list 
            , archive_path  = &archive_path. 
            , archive_name  = &archive_name. 
            , passwd        = &passwd. 
            ) ; 
 
         /* The following two macro variables pertain to the zip archive. */ 
         %let exists = 0 ; 
         %let delete = 1 ; 
 
         data _null_ ; 
 
           set __7z_list 
                  ( where = ( name = “&rename_file.” )) 
               ; 
 
           %if &final. = Y 
           %then 
              %do ; 
                  __dt = input( “&dt.” , b8601dt. ) ; 
 
                  /* If the file of interest is younger than or the same age as the file in the archive, then do not delete it 
                     from the zip archive.  Note that if one added a file with FINAL = N, did not update (save) it, then 
                     added the same file with FINAL = Y, then both entries would be in the zip archive, one with a datetime component 
                     and one without. bit 
 
                     Obs                        name                                 date        time 
 
                      1     ~_Macros\mac_u_file_archive_20250119T185238.sas    2025-01-19    18:52:38 
                      2     ~\mac_u_file_archive.sas                           2025-01-19    18:52:38 
 
                     Obs                        name                                 date        time 
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                      1     ~_Macros\mac_u_file_archive.sas                    2025-01-19    18:52:38 
                      2     ~\mac_u_file_archive_20250119T185238.sas           2025-01-19    18:52:38 
                      3     ~\mac_u_file_archive_20250119T185708.sas           2025-01-19    18:57:08 
                  */ 
                  if     datepart( __dt ) < date 
                     or  (     datepart( __dt ) =  date 
                           and timepart( __dt ) <= time 
                         ) 
                  then call symput( “delete”   , “0” ) ; 
              %end ; 
 
           call symput( “exists”    , “1” ) ; 
                       /* foi = file of interest */ 
           call symputx( “foi_date” , put( date ,  yymmdd10. -L )) ; 
           call symputx( “foi_time” , put( time ,  tod11.    -L )) ; 
 
         run ; 
 
         proc datasets 
            library = work 
            nolist 
            ; 
           delete __7z_list ; 
         quit ; 
 
         %if &delete. = 0 
         %then 
         %do ; 
             %put W%str(ARNING: ) &pathfile. already has been archived with the timestamp: ; 
             %put W%str(ARNING: ) &foi_date.T&foi_time. ; 
             %put W%str(ARNING: ) &edt. is the Last Modified value of the file of interest ; 
             %put W%str(ARNING: ) FINAL = &final. ; 
             %goto __END ; 
         %end ; 
 
         /* This would be the first version in the archive */ 
         %if     &final.  = Y 
             and &exists. = 0 
         %then 
            %do ; 
                %if %sysfunc( fileexist( &library_csv. )) = 0 
                %then 
                   %do ; 
                       data _null_ ; 
 
                         file “&library_csv.” 
                              dsd 
                              dlm = “2c”x 
                              ; 
                         if _n_ = 1 
                         then put “Program,Path,DateTime,Final,Description/Comments” ; 
 
                         program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                       , 1 
                                                       , %nrbquote(&pathfile.) 
                                                       ) 
                                            )” ; 
 
                         path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                    , 1 
                                                    , %nrbquote(&pathfile.) 
                                                    ) 
                                         )” ; 
 
                         datetime = “&edt.” ; 
                         final    = “&final.” ; 
                         comment  = “ “ ; 
                         put program 
                             path 
                             datetime 
                             final 
                             comment 
                             ; 
                       run ; 
                   %end ; /* END OF sysfunc( fileexist( library_csv )) = 0 */ 
 
                 /* The CSV file exists, append to it using MOD */ 
                 %else 
                    %do ; 
                        data _null_ ; 
 
                          file “&library_csv.” 
                               dsd 
                               dlm = “2c”x 
                               mod 
                               ; 
 
                          program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                        , 1 
                                                        , %nrbquote(&pathfile.) 
                                                        ) 
                                             )” ; 
 
                          path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                     , 1 
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                                                     , %nrbquote(&pathfile.) 
                                                     ) 
                                          )” ; 
 
                          datetime = “&edt.” ; 
                          final    = “&final.” ; 
                          comment  = “ “ ; 
                          put program 
                              path 
                              datetime 
                              final 
                              comment 
                              ; 
                        run ; 
                   %end ; /* END OF else sysfunc( fileexist( library_csv )) = 0 */ 
            %end ; /* END OF final = Y and exists = 0 */ 
 
         /************************************************/ 
         %if     &final.  = Y 
             and &exists. = 1 
             and &delete. = 1 
         %then 
            %do ; 
 
                /* Delete the file from the archive */ 
                /* x %unquote(%str(%'%”C:\Program Files\7-Zip\7z.exe%” d %”)&archive_path.\&archive_name.%str(%” 
%”)&rename_file.%str(%”%')) ; */ 
                %mac_u_7zip 
                   ( command       = delete 
                   , archive_path  = &archive_path. 
                   , archive_name  = &archive_name. 
                   , pathfile      = &rename_file. 
                   , passwd        = &passwd. 
                   ) ; 
 
                /* After the deletion, the file no longer exists in the zip archive, so reset EXISTS */ 
                %let exists = 0 ; 
 
                %if %sysfunc( exist( library_csv )) 
                %then 
                   %do ; 
                       /* Update the datetime of the file of interest */ 
                       data _null_ ; 
 
                         file “&library_csv.” 
                              dsd 
                              dlm = “2c”x 
                              ; 
 
                         set library_csv ; 
 
                         if cats( path 
                                , program 
                                ) = “&pathfile.” 
                         then 
                           do ; 
                              datetime = “&edt.” ; 
                              final    = “&final.” ; 
                           end ; 
 
                         put Program 
                             Path 
                             DateTime 
                             final 
                             comment 
                             ; 
                       run ; 
                   %end ; 
 
            %end ; /* END OF final = Y and exists = 1 and delete = 1 */ 
 
         /********************/ 
         /****  FINAL = N ****/ 
         /********************/ 
         %if     &final.  = N 
             and &exists. = 0 
         %then 
            %do ; 
                /* This would be the first entry, create the LIBRARY_CSV file */ 
                %if %sysfunc( fileexist( &library_csv. )) = 0 
                %then 
                   %do ; 
                       data _null_ ; 
 
                         file “&library_csv.” 
                              dsd 
                              dlm = “2c”x 
                              ; 
                         if _n_ = 1 
                         then put “Program,Path,DateTime,Final,Description/Comments” ; 
 
                         program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                       , 1 
                                                       , %nrbquote(&pathfile.) 
                                                       ) 
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                                            )” ; 
 
                         path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                    , 1 
                                                    , %nrbquote(&pathfile.) 
                                                    ) 
                                         )” ; 
 
                         datetime = “&edt.” ; 
                         final    = “&final.” ; 
                         comment  = “ “ ; 
                         put program 
                             path 
                             datetime 
                             final 
                             comment 
                             ; 
                       run ; 
                   %end ; /* END OF sysfunc( fileexist( library_csv )) = 0 */ 
 
                 /* The CSV file exists, append to it using MOD */ 
                 %else 
                    %do ; 
                        data _null_ ; 
 
                          file “&library_csv.” 
                               dsd 
                               dlm = “2c”x 
                               mod 
                               ; 
 
                          program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                        , 1 
                                                        , %nrbquote(&pathfile.) 
                                                        ) 
                                             )” ; 
 
                          path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                     , 1 
                                                     , %nrbquote(&pathfile.) 
                                                     ) 
                                          )” ; 
 
                          datetime = “&edt.” ; 
                          final    = “&final.” ; 
                          comment  = “ “ ; 
                          put program 
                              path 
                              datetime 
                              final 
                              comment 
                              ; 
                        run ; 
                   %end ; /* END OF else sysfunc( fileexist( library_csv )) = 0 */ 
            %end ; /* END OF final = N and exists = 0 */ 
 
     %end ; /* END OF sysfunc( fileexist( archive_path\archive_name )) */ 
     /* END OF BLOCK_1_A */ 
 
   /* BLOCK_1_B: the zip archive (archive_path\archive_name) does not e%str(xist) */ 
   %else 
      %do ; 
          %let exists = 0 ; 
 
          /* If the LIBRARY_CSV file does not e%str(xist), the create it and add the first entry. */ 
          %if %sysfunc( fileexist( &library_csv. )) = 0 
          %then 
             %do ; 
                 data _null_ ; 
 
                   file “&library_csv.” 
                        dsd 
                        dlm = “2c”x 
                        ; 
                     if _n_ = 1 
                     then put “Program,Path,DateTime,Final,Description/Comments” ; 
 
                     program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                   , 1 
                                                   , %nrbquote(&pathfile.) 
                                                   ) 
                                        )” ; 
 
                     path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                , 1 
                                                , %nrbquote(&pathfile.) 
                                                ) 
                                     )” ; 
 
                     datetime = “&edt.” ; 
                     final    = “&final.” ; 
                     comment  = “ “ ; 
                     put program 
                         path 
                         datetime 



 
 

23 

568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 

                         final 
                         comment 
                         ; 
                 run ; 
 
             %end ; /* END OF sysfunc( fileexist( library_csv )) = 0 */ 
 
          /* If the LIBRARY_CSV file e%str(xists), then add the entry. */ 
          %else 
             %do ; 
                 data _null_ ; 
 
                   file “&library_csv.” 
                        dsd 
                        dlm = “2c”x 
                        ; 
 
                   retain flag “ “ ; 
 
                   set library_csv 
                          end = end 
                       ; 
 
                   /* Update the datetime for the path/program of interest */ 
                   if cats( path 
                          , program 
                          ) = “&pathfile.” 
                   then 
                     do ; 
                        datetime = “&edt.” ; 
                        flag     = “1” ; 
                     end ; 
 
                   put program 
                       path 
                       datetime 
                       final 
                       comment 
                       ; 
 
                   if     end 
                      and flag = “ “ 
                   then 
                     do ; 
                        program = “%sysfunc( prxchange( s/^(?:.*\\)([^\\]+)$/$1/ 
                                                      , 1 
                                                      , %nrbquote(&pathfile.) 
                                                      ) 
                                           )” ; 
 
                        path = “%sysfunc( prxchange( s/^(.*\\)(?:[^\\]+)$/$1/ 
                                                   , 1 
                                                   , %nrbquote(&pathfile.) 
                                                   ) 
                                        )” ; 
 
                        datetime = “&edt.” ; 
                        final    = “&final.” ; 
                        comment  = “ “ ; 
                        put program 
                            path 
                            datetime 
                            final 
                            comment 
                            ; 
                     end ; 
 
                 run ; 
             %end ; /* END OF else sysfunc( fileexist( library_csv )) = 0 */ 
 
      %end ; /* END OF else %sysfunc( fileexist( archive_path\archive_name )) */ 
      /* END OF BLOCK_1_B */ 
 
  /* Update the zip archive */ 
  /* If the entry is a duplicate, that is a path and file with the matching datetime 
     already exists, then send a note to the log and exit the macro 
  */ 
  %if &exists. = 1 
  %then 
     %do ; 
         %put W%str(ARNING: ) &pathfile. already has been archived with the timestamp: ; 
         %put W%str(ARNING: ) &foi_date.T&foi_time. ; 
         %put W%str(ARNING: ) &edt. is the Last Modified value of the file of interest ; 
         %put W%str(ARNING: ) FINAL = &final. ; 
         %goto __END ; 
     %end ; 
 
  /* If the entry is not a duplicate, then update the archive and rename the entry to include the datetime */ 
  %mac_u_7zip 
     ( command       = add 
     , archive_path  = &archive_path. 
     , archive_name  = &archive_name. 
     , pathfile      = &pathfile. 
     , passwd        = &passwd. 
     ) ; 
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  %mac_u_7zip 
       ( command       = rename 
       , archive_path  = &archive_path. 
       , archive_name  = &archive_name. 
       , original_name = &original. 
       , rename        = &rename_file. 
       , passwd        = &passwd. 
       ) ; 
 
  %__END : 
 
  options &xwait. 
          &xsync. 
          &xmin. 
          ; 
 
  skip ; 
  %put END OF EXECUTION: mac_u_file_archive Version: &mac_u_file_archive_version. ; 
  skip ; 
 
%mend  mac_u_file_archive ; 
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Appendix 3. The MAC_PGM_ARCHIVE macro. 
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%macro mac_pgm_archive 
   ( archive_path  = C:\Users\&sysuserid.\Documents\file_archive 
   , archive_name  = file_archive.zip 
   , ds            = files_archive 
   , final         = 
   ) ; 
 
  %if %sysfunc( fileexist( &archive_path. )) = 0 
  %then 
     %do ; 
         %mac_u_dcreate 
            ( path   = &archive_path. ) ; 
     %end ; 
 
  /***/ 
  %if %sysfunc( index( &ds. , . )) 
  %then 
     %do ; 
         %let lr = %sysfunc( scan( &ds. , 1 , . )) ; 
         %let mn = %sysfunc( scan( &ds. , 2 , . )) ; 
     %end ; 
   %else 
      %do ; 
          %let lr = WORK ; 
          %let mn = &ds. ; 
      %end ; 
 
  %let ds_final = %str() ; 
 
  proc sql 
     noprint ; 
    select name 
              into : ds_final 
    from sashelp.vcolumn 
    where     upcase( libname ) = upcase( “&lr.” ) 
          and upcase( memname ) = upcase( “&mn.” ) 
          and upcase( name    ) = “FINAL” 
    ; 
  quit ; 
 
  /***/ 
  proc sql 
     noprint ; 
    %if &ds_final. = %str() 
    %then select pathfile 
                    into : pf_1 - 
    ; 
     %else select pathfile 
                , final 
                    into : pf_1 - 
                       , : f_1  - 
           ; 
    from &ds. 
    ; 
  quit ; 
 
  %do __i = 1 %to &sqlobs. ; 
 
     %mac_u_file_archive 
        ( archive_path  = &archive_path. 
        , archive_name  = &archive_name. 
        , pathfile      = &&pf_&__i. 
        , final         = %if &ds_final. = %str() 
                          %then &final. ; 
                           %else &&f_&__i. ; 
        ) ; 
  %end ; 
 
%mend mac_pgm_archive ; 
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Appendix 4. The test macro  mac_pgm_list_7z_csv. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

%macro mac_pgm_list_7z_csv ; 
 
  %mac_u_7zip 
     ( command      = list 
     , archive_path  = C:\Users\&sysuserid.\Documents\file_archive 
     , archive_name  = file_archive.zip 
     ) ; 
 
  proc sort 
     data = __7z_list ; 
    by name ; 
  run ; 
 
  proc print 
     data = __7z_list ; 
  run ; 
 
  proc datasets 
     library = WORK 
     nolist 
     ; 
    delete __7z_list ; 
  quit ; 
 
  data csv ; 
    infile “C:\Users\&sysuserid.\Documents\file_archive\file_archive.csv” 
           dsd 
           dlm       = “2c”x 
           firstobs  = 2 
           ; 
 
    length program    $  50 
           path       $ 200 
           datetime   $  30 
           final      $   1 
           version    $   5 
           comment    $  50 
           ; 
 
    input program 
          path 
          datetime 
          final 
          version 
         comment 
         ; 
  run ; 
 
  proc sort 
     data = csv ; 
    by program 
       version 
       datetime 
       ; 
  run ; 
 
  proc print 
     data = csv ; 
  run ; 
 
  proc datasets 
     library = WORK 
     nolist 
     ; 
    delete csv ; 
  quit ; 
 
%mend mac_pgm_list_7z_csv ; 
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