
PP01 - Template based file generation 
Christoph Baumer, Syneos Health  

christoph.baumer@syneoshealth.com 

Statistical Outputs 
 

An ASCII Layout File is used for creation of statistical outputs. Each entity of $ or # sequences is replaced with content of the output dataset. The clinical 
data has to be prepared, so that each variable to be printed is assigned to a certain variable, e. g. variable c_12 will go to the 12th variable 
representation of the layout file. In addition, there are position values and indicator values provided with the layout.  

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T  

T.   Treatment: $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

T    ———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

T    Country/        Age/                                                                                                      

T    Center/         Sex/          Visit              Evaluation          Physician’s global                                   

T    Subject         Race          No./Date/Day       date /Day           assessment (mm)                                      

T    ———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

T 

R.   $$$$$$$$$$$$$$  $$$$$$$$      $$$$$$$$$$$$$      $$$$$$$$$$$$$          ### 

Ra_ 

B    ———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

B.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

Bb_  $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

Bb_  $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

B.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

B.   $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 

Position values:  
T: Titles are printed on top of each page 
R: The content is printed for each record 
B: The footnotes are printed at the 
bottom of each page 

Layout File 

Indicator values:  
. signifies, that the line is only printed, if the values in the line are non-missing.  
a_, b_ are 0/1 coded variables. The line is only printed if a_=1 or b_=1. Here the a_ 
produces an empty line after each patient and b_ is used for conditional footnotes.  

ABC123 Part 2 

                                             Listing 16.2.6-1.4 (Page xx of yyy) 

                             Physician's global assessment of disease activity on a 0-100 mm VAS 

                                                     (Full Analysis Set) 

                                                                                                                         

Treatment: ABC123/ Cohort 1                                                                                              

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

Country/        Age/                                                                                                      

Center/         Sex/          Visit              Evaluation          Physician’s global                                   

Subject         Race          No./Date/Day       date /Day           assessment (mm)                                      

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

                                                                                                                         

GBR/0101/00101  44/F/Ca       1/20JUL2010/1      24MAY2010/-57           93                                               

                              1/20JUL2010/1      20JUL2010/1             56                                               

                              2/18AUG2010/30     18AUG2010/30            30                                               

                              3/21SEP2010/64     21SEP2010/64             7                                               

                              4/19OCT2010/92     19OCT2010/92             8                                               

                              5/11NOV2010/115    11NOV2010/115           19                                               

                              6/09DEC2010/143    09DEC2010/143           18                                               

                              7/10JAN2011/175    10JAN2011/175           27                                               

                            777/01FEB2011/197    01FEB2011/197           37                                               

                                                                                                                         

GBR/0102/00101  64/F/Ca       1/04JAN2011/1      09NOV2010/-56           76                                               

                              1/04JAN2011/1      04JAN2011/1             42                                               

                              2/01FEB2011/29     01FEB2011/29            33                                               

                            777/05APR2011/92     05APR2011/92            46                                               

                                                                                                                         

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

M = Male, F = Female, Ca = Caucasian, Bl = Black, As = Asian, Na = Native American, Pa = Pacific Islander, Ot = Other.   

Day is relative to the first day of study treatment (Day 1).                                                             

There are two visits labelled as Visit 1, displayed in chronological order. The first corresponds to the baseline of the 

ABC123 Part 1 and the second corresponds to the last value of ABC123 Part 1 study.       

<program path> /DRAFT/  <date>  

ABC123 Part 2 

                                             Listing 16.2.6-1.4 (Page xx of yyy) 

                             Physician's global assessment of disease activity on a 0-100 mm VAS 

                                                     (Full Analysis Set) 

                                                                                                                         

Treatment: ABC123/ Cohort 1                                                                                              

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

Country/        Age/                                                                                                      

Center/         Sex/          Visit              Evaluation          Physician’s global                                   

Subject         Race          No./Date/Day       date /Day           assessment (mm)                                      

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

                                                                                                                         

HUN/0017/00103  39/F/Ca       1/06APR2010/1      21SEP2009/-197          79                                               

                              1/06APR2010/1      06APR2010/1             26                                               

                              2/03MAY2010/28     03MAY2010/28            22                                               

                              3/31MAY2010/56     31MAY2010/56            31                                               

                              4/28JUN2010/84     28JUN2010/84            18                                               

                              5/02AUG2010/119    02AUG2010/119           51                                               

                            777/17AUG2010/134    17AUG2010/134           74                                               

                                                                                                                         

HUN/0066/00101  26/F/Ca       1/23SEP2010/1      08MAR2010/-199          70                                               

                              1/23SEP2010/1      23SEP2010/1             33                                               

                              2/25OCT2010/33     25OCT2010/33            27                                               

                              3/29NOV2010/68     29NOV2010/68            34                                               

                              4/20DEC2010/89     20DEC2010/89            40                                               

                            777/13JAN2011/113    13JAN2011/113           70                                               

                                                                                                                         

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

M = Male, F = Female, Ca = Caucasian, Bl = Black, As = Asian, Na = Native American, Pa = Pacific Islander, Ot = Other.   

Day is relative to the first day of study treatment (Day 1).                                                             

There are two visits labelled as Visit 1, displayed in chronological order. The first corresponds to the baseline of the 

ABC123 Part 1 and the second corresponds to the last value of ABC123 Part 1 study.       

<program path> /DRAFT/  <date> 

ABC123 Part 2 

                                             Listing 16.2.6-1.4 (Page xx of yyy) 

                             Physician's global assessment of disease activity on a 0-100 mm VAS 

                                                     (Full Analysis Set) 

                                                                                                                         

Treatment: ABC123/ Cohort 1                                                                                              

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

Country/        Age/                                                                                                      

Center/         Sex/          Visit              Evaluation          Physician’s global                                   

Subject         Race          No./Date/Day       date /Day           assessment (mm)                                      

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

                                                                                                                         

GRC/0120/00105  31/F/Ca       1/23AUG2011/1      23AUG2011/1              0                                               

                              4/22NOV2011/92     22NOV2011/92             0                                               

                              7/21FEB2012/183    21FEB2012/183            0                                               

                             10/15MAY2012/267    15MAY2012/267            0                                               

                             13/21AUG2012/365    21AUG2012/365            0                                               

                          13.01/05SEP2012/380    05SEP2012/380            0                                               

                             16/13NOV2012/449    13NOV2012/449            0                                               

                             19/05FEB2013/533    05FEB2013/533            0                                               

                             22/30APR2013/617    30APR2013/617            0                                               

                            777/15JUL2013/693    15JUL2013/693            0                                               

                             28/08OCT2013/778    08OCT2013/778            0                                               

                             31/07JAN2014/869    07JAN2014/869            0                                               

                             34/01APR2014/953    01APR2014/953            0                                               

                            778/24JUN2014/1037   24JUN2014/1037           0                                               

                                                                                                                         

HUN/0064/00101  42/M/Ca       1/11NOV2009/1      11NOV2009/1             74                                               

                              2/09DEC2009/29     09DEC2009/29            35                                               

                            777/29DEC2009/49     29DEC2009/49            33                                               

                                                                                                                          

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 

M = Male, F = Female, Ca = Caucasian, Bl = Black, As = Asian, Na = Native American, Pa = Pacific Islander, Ot = Other.   

Day is relative to the first day of study treatment (Day 1).                                                             

<program path> /DRAFT/  <date> 

Output in ASCII Format 

%let idvar=; 

%let nn=0; 

DATA dat; 

    set c2; 

    BY group ccs ; 

 

    /* add empty line after each patient */ 

    a_ = last.ccs ; 

 

    /* conditional footnotes */ 

    b_ = double_visits; 

 

    /* titles and patient identification */ 

    %top(&prog); 

 

    /* body of the listing */ 

    %c = compress(ccs); 

    /* setting "no-repeat" variables */ 

    %let idvar= "c_&nn" &idvar.;      

    %c = compress(asr); 

    /* setting "no-repeat" variables */ 

    %let idvar= "c_&nn" &idvar.;      

    %c = vis;

  

    %c = eval; 

    %n = PHY; 

 

    /* footnotes */ 

    %bot(&prog); 

RUN; 

%create_output(&prog); 

Program call 

$ contains character (left aligned) 
# contains numerical data (right 
aligned) 

%c (%n):  
increases the counter &nn and 
prints c_&nn (or n_&nn) 
%top:  
adds title values to c_x variables 
%bot:  
adds footnote values to c_x 
variables 
&idvar:  
contains the c_x variables, which 
are not to be repeated, but always 
shown on the top of each page 
%create_output:  
perform the printing from the 
dataset dat to the ASCII output file, 
e. g. in *.txt format 

Pros and Cons 
 
+ high flexibility for the layout 
+ no restriction on the number of footnotes and/or titles 
+ since it is one step “from dataset to output”, double programming can easily be used for validation  
 

- a certain learning curve is required 
- for complex layouts, it can be challenging to correctly assign each data point to each layout variable 
- additional processing needed to create .rtf files 

MS Word Documents 
 

The creation of template based MS Word documents works mainly with “tags”, keywords enclosed in angle brackets (<>). A typical use of Word 
template based file creation is the creation of validation documentation. The SAS log(s) can be read into a SAS dataset which can be transferred to a MS 
Word document. In our implementation, we are using SAS together with Java / Aspose.Words for Java.  

For a_=1, an empty line  
is added after the patient 

For a_=0, the selected part of  
the footnotes is not displayed 

DATA single_tags;     

    type = "inFile";        value1 = "<.. input file path>";         

    OUTPUT;     

    type = "outFile";       value1 = "<.. output file path>"; 

    OUTPUT;     

    type = "fieldChange";   value1 = "5.2";         tag = "#.#"; 

    OUTPUT;     

    type = "fieldChange";   value1 = "DummyMacro";  tag = "<Program/Tool/Macro>"; 

    OUTPUT;     

    type = "textChange";    value1 = "28-SEP-2018"; tag = "<date>";  

    OUTPUT; 

RUN; 

 

DATA testscript_content1;     

    SET testscript_content;     

    type = "tableChange";     

    tag = "testspecs";     

    value1 = tc_number;     

    value2 = test_description;     

    value3 = expected_result;     

    KEEP type tag value1 value2 value3; 

RUN; 

 

DATA both;     

SET single_tags         

    testscript_content1; 

RUN; 

 

%sandy(inds=both) 

Program call 
Word template 

Final document 

testscript_content 

Typically, the variable TYPE specifies, which kind of replacement is 
going to be performed, usually the replacement text is contained in 
the variable VALUE1. Only for type “tableChange” further VALUEx 
variables are needed.  
 
inFile:  
This control type specifies the input (=template) file name  
 
outFile: 
The output file name 
 
tableChange: 
This type is intended to fill a word table. Each record of the input 
dataset contains the content of one row. The variable VALUE1 goes 
to the first column, VALUE2 to the second, etc.  
 
fieldChange: 
With this entry, a MS Word field value can be entered 
 
textChange: 
A simple text change 
 
copyChange: 
This type is used to copy chapters from other word documents over 
into the template 

Types of tags 

SAS Programs 
 

Using templates for SAS programs becomes useful, when you want to run the same program code under different conditions, e. g. for different datasets 
or different variables. The approach can be as simple as storing the template program in a variable or, in case of longer programs, in an actual ASCII file. 
The to-be-substituted part is displayed as $1$ in the examples below for easy numbering, but instead, one could also use more meaningful names such 
as e. g. $DATASET$. This technique gives you a lot of control over the actual program, the code to be executed stays much more readable than a series 
of CALL EXECUTE calls combined with concatenated strings.  

DATA _null_; 

    LENGTH cmd cmd_exec $1000. ds $40.; 

    CALL EXECUTE(“PROC SQL; "); 

    cmd = "select '$1$', usubjid, count(*) from resultds.$1$ group by usubjid;"; 

    /* macro variable &DS is a list of the datasets of interest */ 

    DO ds = "&ds.";      

        cmd_exec = TRANWRD(cmd,"$1$",ds); 

        CALL EXECUTE(cmd_exec); 

    END; 

RUN; 

QUIT; 

SQL query for number of observations by subject  

In this example, the whole “template” is contained in the variable cmd and the 
dynamic part ‘$1$’ is replaced with a dataset name and then executed using CALL 
EXECUTE 

%MACRO exec; 

    PROC COMPARE BASE=resultds.$1$ COMP=refdata.$1$ LISTALL; 

    RUN; 

%MEND; 

PROC SQL NOPRINT; 

CREATE TABLE comp_tables AS 

        SELECT a.memname FROM dictionary.tables a  

            INNER JOIN dictionary.tables b 

            ON a.memname EQ b.memname AND  

                a.libname EQ "RESULTDS" AND b.libname EQ "REFDATA"; 

QUIT; 

DATA _null_; 

    LENGTH cmd cmd_exec $1000.; 

    SET comp_tables; 

    cmd = "%exec"; 

    cmd_exec = TRANWRD(cmd,"$1$",STRIP(memname)); 

    rc = DOSUBL(cmd_exec); 

RUN; 

Compare all datasets which are present in two libraries 

Here, the program code is stored in a macro, which is loaded into the dataset variable 
cmd, followed by the appropriate replacement. Note that double quotes must be 
avoided within the macro. Execution of the program code is done via DOSUBL.  
This approach is expandable in a very easy manner, you can just add additional 
(dummy) code to the %exec macro definition, e. g. prior sorting of the comparison 
datasets.  

DATA tmpl; 

    INFILE '<template_file path>'  

        LRECL=1048 TRUNCOVER; 

    INPUT cmd $ 1-500; 

    txt = _INFILE_; 

RUN; 

 

PROC SQL NOPRINT; 

    CREATE TABLE both AS 

           SELECT TRANWRD(a.txt, "$1$", b.memname) AS cmd  

               FROM tmpl a FULL JOIN comp_tables b ON 1 EQ 1 

           ORDER BY b.memname; 

QUIT; 

filename x TEMP; 

DATA _null_; 

    SET both; 

    FILE x; 

    PUT cmd; 

RUN; 

%INC x; 

Same comparison using actual files  

In this approach, the PROC COMPARE code is stored in an actual file, which is read into the 
dataset tmpl. Using the FULL JOIN with “1 EQ 1”, the dataset names are merged to each record 
and the cmd variable is created already in the SQL procedure.  
The content of the resulting dataset is written to a temporary file and executed via file include 
(%INC). For debugging, it is recommended to use a permanent file location for the file x.   

PROC COMPARE 

    BASE=resultds.$1$ 

    COMP=refdata.$1$ 

    LISTALL; 

RUN; 

template_file 

Statistical Outputs 

MS Word Documents 

SAS Programs 


