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Automated Checking Of Multiple Files
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ABSTRACT

Most often clinical trial data analysis has tight deadlines with very close data transfers. When last minute
modifications are done by different team members, an automated check of the required content in several files
ensures increased efficiency under tight timelines. This obviates the need for each file to be opened and checked.
The basic concept for such checks involves opening multiple files at a given location, extracting information from
these to a single file and performing required checks so that each individual file need not be opened. It can have
several applications including checking multiple log files for errors/ warnings, checking multiple proc compare files for
notes and in case of macros written for tables, listings and graphs the parameter values can be checked to see if
entered correctly. This paper provides code for automating the checking of files with example applications.

INTRODUCTION

Multiple file checking is a common task in clinical trial data analysis. Most companies have dataset and TLF output
(log, proc compare, parameter entry) files stored in a folder. A general task done with data transfers is to re-run the
programs with the new data. Sometimes there may be a change that has to be implemented across outputs. In either
case once the final run is done, a programmer may want to do a high level check to see if the correct changes were
implemented or look for specific information across files. Some such checks of interest would be:

e macro parameter entry files: Check if a correct parameter value has been entered across the outputs or if
the correct change has been made across a similar set of outputs

e proc compare files: Check for mismatches and other comparison information
e log files: Check the file for errors/warning/specific notes

In such situations, opening each file and checking is time consuming and prone to errors. A more efficient way would
be to bring in the required information to one file and then check this file. This will decrease the rate of error, take
lesser time, and can act as an added layer of check.

CHECKING MACRO PARAMETER ENTRY FILES

A macro will be presented below to automate the process of extracting information from a set of files. The below
macro is an example to check values entered for parameters across a set of outputs. This could be used as a
screening quality control check or anywhere along the process when you need to quick glance to double check.

Consider a macro written for 10 descriptive statistics tables. The macro parameter value changed for each case are,
titles, footnotes, laboratory parameter value and the analysis result used to calculate the mean. The programmer first
creates copies of the macro parameter entry file and then changes the value for a these parameters. You want to
ensure that with the duplication of the macro parameter entry file, the parameter has been changed correctly. You
want to check that the file name, title number, title, lab parameter value are all consistent.

Consider the below as the set of files (Display 1) that you want to extract information from and the contents of one of
the file (Display 2).
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desc_stats_pl0 1 KB 5SAS Swskem Program
desc_stats_p2 1 KB 5SAS Swskem Program
desc_stats_pd 1EKE SAS Swskem Program
desc_stats_p? 1EKE SAS Swskem Program
desc_stats_pé 1EKE SAS Swskem Program
desc_stats_pS 1 KB SAS Swskern Prograrn
desc_stats_pd 1 KB SAS Swskern Prograrn
desc_stats_p3 1 KB SAS Swskern Prograrn
desc_stats_p2 1KE SA5 Swskem Prograr
desc_stats_pl 1KE SAS5 Swskem Prograr

Display 1. Macro parameter entry files in the folder

¥labtab (

tabrno=Nstr(Table 14.2.3.13,

title=fztr{(Descriptive Statistics of Pl (cell/uL) by Study wisit),
avisitn= in (0 2 4 8 127,

paramcd=F1,

means_war=awvall;

Display 2. Contents of macro parameter entry file desc_stats_pl.sas

$macro expr (path=, fname=, pname=);

Macro parameters required to be entered for this task would be:
&path. - the folder location

&fname. - the files that you want to extract information from

&pname. > the parameters whose values you want to extract (&pname.).

count=put (countw ("&fname.", " "), best.); = ... (1)
call symput ("cnt", count);

%do i=1 %to &cnt; ... (2)
data paramé&i.;
length line $200.;

infile "&path.%sysfunc(scan (&fname., &i, " "))" length=len; ... (3)
input Q01 line S$varying200. len; ... (4)
if n >=2;
filename=scan ("&fname", &i, " ");
var name=scan(line, 1, "="); | ... (5)
txt=substr(line, index(line,"=")+1);
if var name in (&pname);
run;
proc append base=param data=param&i; ... (6)
run;
%end;
proc transpose data=param out=paramt (drop= NAME ); ... (7)
by filename;
var txt;
id var name;
run; B

(1) Counting number of files entered by user
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(2) Running a do loop to read in files one at a time

length= option in infile statement to determine length of each record

(3) $varying200. Informat to read the values records with varying length

(4) Extract the filename and values assigned to parameters specified by the user

(5) Proc append to add data from all files into 1 dataset

(6) Transposing to have once record for each file with the macro parameters as variables. Output dataset from
the macro is shown below

Submitting the below statements creates the output shown in Display 3. By examining the output and comparing it
against the List of Tables, you can see that the table number and parameter name for desc_stats_p3.sas is wrong.
This is easier to catch having all the information in one place.

%expr (path=%str (C:\Documents and Settings\KTappeta\Desktop\QC\),
fname=%str (desc_stats pl.sas desc stats p2.sas desc stats p3.sas
desc_stats p4.sas desc_stats p5.sas),
pname=%str ("tabno" "title" "paramcd"));

filenarne | tabho | fitle | pararncd |
desc_statz_pl.saz EstTable 14.2.371),  Est[Descrptive Statistics of P1 [cellful] by Study Yisit), F1.
desc_stats_pZsaz EstTable 14.2.3.2),  Est[Descrptive Statistics of P2 [cellful] by Study Yisit), Pz,
desc_stats_plsas | %stTable 14.2.31), | ZstiDescriptive Statistics of 3 [cell/ul) by Study Yisit),
desc_statz_pd.zaz EstTable 14.2.34),  Est[Descrptive Statistics of P4 [cellful] by Study Yisit), F4,
desc_statz_phsas EstTable 14.2.3.5), ZstiiDescriptive Statistics of PO [cellful] by Study Yisit), Fa,

Display 3. Output dataset after running the macro to check macro parameter entry files

CHECKING PROC COMPARE FILES

Suppose you want to check a few proc compare files to ensure QC was run after the final production run. Also you
would like to check that basic dataset summary matches for both production and QC datasets. Consider the below
proc compare files in your folder (Display 4) with contents shown in Display 5.

=| desc_chg_compare 2KE  Text Document 41312015 6:23 AM
=| desc_chg_|_compare 2KB Text Document 41312015 6124 AM
i’l desc_pchg_compare 2KB Text Dacument 41312015 6125 AM
=| desc_res_compare 2KB  Text Document 41312015 6:22 AM

Display 4. Proc compare files in the folder

The CoMPARE Procedure
Cumpar""lsuﬂ of PRODLOC. PROD_DESZ_RES with PRODLOC, QC_DESC_RES
fMethod=ExacT]

Data et Summary

Cataset Created Modified wwar Mobs
PRODLOZ. PROD_DESC_RES 0O3APRLS:01:13:04 O3APRLS:01:15:04 15 4
PRODLOC, QC_DESC_RES O3APR15:06:05:54 OQ3APRLS:06:05:54 15 4

Display 5. Dataset summary part of the proc compare output (desc_res_compare.txt)

$macro expr (path=, fname=);

Macro parameters required to be entered for this task would be:
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&path. - the folder location

&fname. - the proc compare files that you want to extract information from (should be .txt files)

data chk;
count=put (countw ("&fname.", " "), best.);
call symput ("cnt", count);

run;

%put &cnt;

$do i=1 %$to &cnt;

data param&i. (keep=filename);
length line $200.;
retain n;

infile "&path.%sysfunc(scan(&fname., &i, " "))" length=len;
input @01 line $varying200. len;

filename=scan ("&fname", &i, " ");

if line ne "";

if strip(line)="Data Set Summary" then n=1;

else n=n+1;

if n in (3 4);
if index(line, "QC")>0 then call symput ("vargc", line);

else if index(line, "PROD")>0 then call symput ("varp", line);

if n=4;
run;

put &varp.;
$put &varqgc.;

data param&i. ;... (2)
length locationp locationgc $10.;
set paramé&i.;
locationp="%scan (&varp., 1)";

)

locationgc="%scan (&vargc., 1)";

createdp=input ("$scan (&varp., 2, " ")", datetime.);
createdgc=input ("%scan (&varqc., 2, " ")", datetime.);
modifiedp=input ("%scan (&varp., 3, " ")", datetime.);
modifiedgc=input ("%$scan (&vargc., 3, " ")", datetime.);
nvarp=input ("%$scan (&varp., 4, " ")", best.);
nvargc=input ("%$scan (&vargc., 4, " ")", best.);
nobsp=input ("%$scan (&varp., 5, " ")", best.);
nobsgc=input ("%$scan (&vargc., 5, " ")", best.);

format createdp createdqc modifiedp modifiedgc datetime.;
run;

proc append base=param data=paramé&i. ;
run;
$end;

data paramt;
set param;
length comment $20;
if locationp ne locationgc or
modifiedp>modifiedgc or
nvarp ne nvardgc or
nobsp ne nobsqgc then comment="Check Files"; ... (3)
else comment="OK";
run;

$mend expr;
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(1) Keep dataset summary information alone from the proc compare output and store production and QC
information in two macro variables

(2) Use the production and QC information macro variable (&varp., &vargc.) to create a dataset containing
values for each attribute of the dataset (Dataset location, Creation date, Modification date, Number of
variables, Number of observations)

(3) Check QC information such as Production dataset was used from original location and no modification was
done, QC was run after final production run, number of observations and variables are same in both QC and
production datasets

Submitting the below statements creates the output shown in Display 6. By examining the output you can see that in
Row 2, production file was brought into the work folder and then compared. This should not be done and the reason
must be investigated. In Row 4 you can see that production dataset was modified after the last QC and hence the
proc compare output is no longer valid. QC must be done again for this output. Such details are often missed and
having the information in one place and automating checking is an efficient alternative.

$expr (path=%str (C:\Documents and Settings\KTappeta\Desktop\QC\),
fname=%str (desc res compare.txt desc chg compare.txt desc chg 1 compare.txt
desc pchg compare.txt));

locationp ‘ locationge filename createdp createdgc | modifiedp modifiedge | nvarp | nvarqcl nobsp | nobsqc| comment |
1 PRODLOC ~ PRODLOC  desc_res_compare.txt O34PR1S:01:13:04  038PR15:06:05:54  034PR15:01:13:04  034PR15:06:05:54 15 15 4 4 0K
2 WiORK PRODLOC | desc_chg_comparetst  038PR15:06:2245  034PR15.06:06:22 [034PR15.06:22.45  034PR15.06.06:22 | 15 15 3 3
3 PRODLOC ~ PRODLOC  desc_chg |_comparetst  038PR15:01:19:20 038PR15:06:07:07 034PR15:01:13:20  034PR15:06:07.07 15 15 1 1 0K
4 PRODLOC  PRODLOC  desc_pohg_comparetst | 034PRIG0G06:34  038PR1S01:1857 [034PR1506.0534  034PR15011857 | 15 15 3 3

Display 6. Output dataset after running the macro to check proc compare files

The Proc Compare procedure gives other information such as variable and observation level details. Depending on
the requirements, this information can be compared between the two datasets. You can also check through the
compare output for notes indicating mismatches. A more detailed account on the details to be checked while looking
at a proc compare output can be found in “PROC COMPARE — Worth Another Look!” All these checks can be
incorporated for a more detailed check of the files.

CHECKING LOG FILES

Log files need to be checked for errors, warnings or notes of concern. To check for any of these the contents of the
log file can be brought into a dataset and then the dataset can be scanned for occurrences of errors, warnings or note
phrases. An output dataset can then be created listing the file names and the error/ warning/ note phrases founded in
that file. Suzanne Humphreys’s paper “%LOGCHECK: a Convenient Tool for Checking Multiple Log Files” provides a
macro that does a fully automated check of log files.

You might want to add some additional checks to the log files. For example, you may want to check if data is being
used from the correct location. The best approach with new data transfers is to keep the path for data location,
example in the %include file, so that once modified if would apply to all outputs. If you encounter a situation where the
path is given within each program the following macro can be used. Macro parameter values that need to be entered
are the folder where the log files are located and the log files that you want to check

$macro expr (path=, fname=);

sput path entered was &path;
$put file name entered was &fname;

data chk;
count=put (countw ("&fname.", " "), best.);
call symput ("cnt", count);

run;

%put &cnt;
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$do i=1 %to &cnt;

data paramé&i. (keep=libref location filename) ;
length line $200. libref $8 location $100;
retain n;

infile "&path.%sysfunc(scan(&fname., &i, " "))" length=len;
input @01 line $varying200. len;
filename=scan ("&fname", &i, " ") ;... .
if line ne "";
if index(strip(line), "libname") > 0;
libref=scan(line, 3, " ™),; % . (1)
location=scan(line, 4, " ");
if location ne "" and libref ne "";
run;

proc append base=param data=paramé&i.;
run;
$end;

data paramt;
set param;
length comment $20;

if index(location, "apr2015 transfer")>0 then comment="OK"; ... (2)
else comment="Check File";
a=3;

run;

$mend expr;
(1) Extracting filename, libref and location information from the log file
(2) Checking if all log files have used the April 2015 data

By submitting the below macro, we get the output as shown in display 7. From the output you can see that for one file
the libref for the reporting dataset has been assigned to the location that contains the December 2014 transfer
instead of the April 2015 transfer.

$expr (path=%str (C:\Documents and Settings\KTappeta\Desktop\QC\),
fname=%str (desc_stats pl.log desc stats p2.log desc stats p3.log
desc stats p4.log));

filznarne | libresf location commet

desc_stats_pllog adam034  “CADocumentzandSettingshk.T appetatiDesktopt0344apr2015_transfer'data” 0k
desc_stats pllog  rept034 "C:ADocumentzand ettingzhF.T appetasDeskioph094%apr2015_transfersreports”  OF
desc_statz pZlog  adam034  CADocumentzandSettingzh KT appetaiDezktoph094apr2015_tranzteridata (1] 4
desc_stats_p2log  rept034 "C:ADocumentzandS ettingsh k. T appeta‘Desktoph0944apr2015_transterreports’  OF,
desc_stats_p3log  adam034  CADocumentzandSettingzhFE.T appetasDeskioph094%apr20015_transteridata™ ar.
desc_stats_p3log  rept094 "C:ADocumentzandS etingsA KT appetatDesktoph0945Hec2014_transferhraports” | Check File
desc_stats_pdlog  adam034  “CADocumentzandSettingshk.T appetatDesktopt0344apr2015_transferdata” 0k
desc_statz_pdlog  rept034 "CADocumentzands ettingzbE T appeta‘Desktoph094apr2015_transtersreportz”  OF

Display 7. Output Dataset after running macro to check log files

CONCLUSION

Automated checking of multiple files is helpful when there are a large number of files that need to be checked or
when changes are made often. Opening each file and checking is time consuming and more prone to error. By
bringing required information from these files to a location, it becomes easy to view the contents and identify
differences/ errors. The utility macros presented above can be modified depending on the kind of checks required
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and files being checked. Some functionalities can be added like making the parameter entry more interactive (using
%display and %window) in case the user is not familiar with SAS. The results can be viewed as a SAS dataset as
shown in this paper or they can be exported to an excel file using proc export depending on the user’s preference.
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