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Power Up Your ODS Output

• Enhancing Microsoft Excel worksheets by using the SAS® 
Output Delivery System (ODS) Excel destination

• Enhancing email and HTML reports 
• Automating your reports using Python open-source language
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#SASGF

• Exploring the ODS Excel destination

• Enhancing the Microsoft Excel display by using formatting

• Creating and enhancing reports by using the Report Writing 
Interface and the ODS Excel destination

Enhancing Microsoft Excel Worksheets                             
by Using the ODS Excel Destination
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Enhancing Microsoft Excel Worksheets by                     
Using the ODS Excel Destination

filename temp url 
"https://dashboard.hawaii.gov/resource/wz7p-e5jq.json";

libname temp json;

ods excel file="c:\temp\test.xlsx"
options(frozen_headers="1"

frozen_rowheaders="1"                                                                        
row_heights="30"
tab_color="blue");
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Enhancing Microsoft Excel Worksheets by                     
Using the ODS Excel Destination

proc report data=budget style(header)={tagattr="rotate:45"  
color=white background=#b0b0b0};

define category / " ";
compute Category;

count+1;
if mod(count,2) then call define(_row_,"style",

"style={background= #edfbf5}");
endcomp;

run;

ods excel close;
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Introduction to the ODS Excel Destination
Excel OptionsStyles

ORIENTATION=
SCALE=
FITTOPAGE=
PRINT_HEADER=
COLUMN_REPEAT=
PRINT_AREA=
SHEET_INTERVAL=
FLOW=
ROW_HEIGHTS=
ZOOM=

TAGATTR= attribute
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Enhancing the Microsoft Excel Display                                         
by Using Formatting  

• The Excel General format is applied for all cells if you do not 
specify a SAS® format or a custom Excel format.

• SAS formats are converted to comparable Excel formats.
• Custom Excel formats are applied directly by using the 

TAGATTR= style attribute.
• Numbers that are stored as type character in SAS are stored as 

numbers in Excel. 
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Enhancing the Microsoft Excel Display by Using 
Formatting: SAS® Formats versus Custom Excel Formats

SAS® Formatting Custom Excel Formatting

This formatting is convenient and easy 
to use.

You have total control of the 
formatting.  

You should already be familiar with 
SAS formatting.

There is a small learning curve in 
using custom formatting.

SAS Formatting supports National 
Language Support (NLS).

Custom formatting is not validated 
with the TAGATTR= attribute.

SAS formats are documented 
extensively.

Custom Excel formatting changes the  
appearance, not the underlying value.
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Enhancing the Microsoft Excel Display by 
Using Formatting: The General Format

• Leading and trailing zeros are not displayed except for              
numbers between -1 to 1.

• Numbers with twelve or more digits are displayed in scientific 
notation.

• Numbers with an embedded E might be interpreted by the Excel 
General Format as a value that is in scientific notation.

• Ranges might be translated into dates. 
• Unrecognized values are stored as text (for example, $-5555).
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data one;
Char_leading="0001";       Num_leading=0001;
Char_long="123456789012";  Num_long=123456789012;
Char_string="22.900";      Num_string=22.900;
Char_sci="1e9";            

run;

ods excel file="c:\format.xlsx";
proc print data=one;
run;

ods excel close;

Enhancing the Microsoft Excel Display by                     
Using Formatting: SAS® Formats
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data one;
Char_leading="0001";       Num_leading=0001;
Char_long="123456789012";  Num_long=123456789012;
Char_string="22.900";      Num_string=22.900;
Char_sci="1e9";            

run;

Enhancing the Microsoft Excel Display by                     
Using Formatting: SAS® Formats

ods excel file="c:\format.xlsx";
proc print data=one;

format Char_leading $char4. Num_leading z4.;
format Char_long $13.       Num_long best.;
format Char_string $6.      Num_string 6.3;
format Char_sci $3.; 

run;
ods excel close;
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data one;
Char_leading="0001";       Num_leading=0001;
Char_long="123456789012";  Num_long=123456789012;
Char_string="22.900";      Num_string=22.900;
Char_sci="1e9";            

run;

Enhancing the Microsoft Excel Display by                     
Using Formatting: SAS® Formats
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Enhancing the Microsoft Excel Display by Using 
Formatting: Custom Excel Formatting

$#,###.00;          -$#,###.00;             0;           @;  

[blue] #,###.00;  [red] #,###.00

Formats

Colors

Conditions [>100] #,###.00; [red]  ###.00 
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ods excel file="format.xlsx";
proc report data=sashelp.heart ;

column sex height weight diastolic systolic           
cholesterol bmi;

define height / style(column)={tagattr='format:##.# 
"in"'}; 

define weight / style(column)={tagattr='format:###  
"lbs"'}; 

define diastolic /  
style(column)={tagattr='format:[red][>90];   

###'};

Enhancing the Microsoft Excel Display by Using 
Formatting: Custom Excel Formatting (continued)
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define systolic / style(column)=
{tagattr='format:[blue][<120];[red][>140]  

"High";###'};
define cholesterol / style(column)=

{tagattr='format:[red][>200]; ##'}; 
define BMI / style(column)=

{tagattr='formula:RC[-4]/RC[-5]/RC[-5]*703      
format:[red][>29] ##;##'};

run;
ods excel close;

Enhancing the Microsoft Excel Display by Using 
Formatting: Custom Excel Formatting (continued)
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ods excel file="format.xlsx";
proc report data=sashelp.heart ;

column sex height weight diastolic systolic           
cholesterol bmi;

define height / style(column)={tagattr='format:##.# 
"in"'}; 

define weight / style(column)={tagattr='format:###  
"lbs"'}; 

define diastolic /  
style(column)={tagattr='format:[red][>90];   

###'};

define systolic / style(column)=
{tagattr='format:[blue][<120];[red][>140]  

"High";###'};
define cholesterol / style(column)=

{tagattr='format:[red][>200]; ##'}; 
define BMI / style(column)=

{tagattr='formula:RC[-4]/RC[-5]/RC[-5]*703      
format:[red][>29] ##;##'};

run;
ods excel close;

Enhancing the Microsoft Excel Display by Using 
Formatting: Custom Excel Formatting (continued)
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Creating and Enhancing Reports with the ODS 
Excel Destination and the Report Writing Interface

• Generates output using object- oriented code in the 
DATA step

• Allows merging of columns and rows
• Enables you to add Excel formats and formulas 
• Enables you to generate custom financial reports 

and other types of reports easily
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The ODS Excel Destination and the Report                 
Writing Interface: Formats and Formulas

data _null_;
set budget end=last;
if _n_=1 then do;
declare odsout obj();
obj.image(file:'c:\logo.jpg');
obj.table_start();
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The ODS Excel Destination and the Report                 
Writing Interface: Formats and Formulas
obj.row_start();
obj.format_cell(data:' ');
obj.format_cell(data:'Report for 

December 31.',column_span:3);
obj.row_end()
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The ODS Excel Destination and the Report                 
Writing Interface: Formats and Formulas

obj.row_start();
obj.format_cell(data:'(In Millions)';
obj.format_cell(data:'2014');      
obj.format_cell(data:'2013');      
obj.format_cell(data:'2012');
obj.row_end();
obj.row_start();      
obj.format_cell(data:'Assets',      
column_span:4,style_attr:"textalign=left");

obj.row_end(); 
end;
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The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas  (continued)

obj.row_start();
if category ='total_assets' then do;
obj.format_cell(data:category,style_attr:"textalign=left");
obj.format_cell(data:_2014,                     

style_attr:"tagattr='formula:=SUM(R[- 4]C:R[-1]C) 
format:currency'");

obj.format_cell(data:_2013,
style_attr:"tagattr='formula:=SUM(R[-4]C:R[-1]C)

format:currency'");
obj.format_cell(data:_2012,

style_attr:"tagattr='formula:=SUM(R[-4]C:R[-1]C)
format:currency'");

obj.row_end();
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The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas  (continued)

else if category='total_liabilities’ then do;
obj.format_cell(data:category,style_attr:"textalign=left");
obj.format_cell(data:_2014,

style_attr:"tagattr=""formula:R[-2]C+R[-1]C  
format:currency""");

obj.format_cell(data:_2013,
style_attr:"tagattr=""formula:R[-2]C+R[-1]C  

format:currency""");
obj.format_cell(data:_2012,

style_attr:"tagattr=""formula:R[-2]C+R[-1]C 
format:currency""");

obj.row_end();
end;
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else if category='total_net_position' then do;
obj.format_cell(data:_name_,style_attr:"textalign=left");
obj.format_cell(data:_2014,

style_attr:"tagattr=""formula:R[-8]C+R[-3]C  
format:currency""");

obj.format_cell(data:_2013,
style_attr:"tagattr=""formula:R[-8]C+R[-3]C 

format:currency""");
obj.format_cell(data:_2012,

style_attr:"tagattr=""formula:R[-8]C+R[-3]C 
format:currency""");

obj.row_end(); 
end;

The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas (continued)
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The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas  (continued)
else do;

obj.row_start();
obj.format_cell(data:category,style_attr:"just=l"  

pretext='  ' asis=on");
obj.format_cell(data:_2014);
obj.format_cell(data:_2013);
obj.format_cell(data:_2012);

obj.row_end();
end;
if last then do;

obj.table_end();
end;

run;
ods excel close;
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The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas  (continued)
else do;

obj.row_start();
obj.format_cell(data:category,style_attr:"just=l"  

pretext='  ' asis=on");
obj.format_cell(data:_2014);
obj.format_cell(data:_2013);
obj.format_cell(data:_2012);

obj.row_end();
end;
if last then do;

obj.table_end();
end;

run;
ods excel close;
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The ODS Excel Destination and the Report Writing 
Interface: Formats and Formulas  (continued)
else do;

obj.row_start();
obj.format_cell(data:category,style_attr:"just=l"  

pretext='  ' asis=on");
obj.format_cell(data:_2014);
obj.format_cell(data:_2013);
obj.format_cell(data:_2012);

obj.row_end();
end;
if last then do;

obj.table_end();
end;

run;
ods excel close;
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Using HTML and the ODS Word                      
Destination to Enhance Reporting 

• Sending HTML output to the body of an email

• Adding interactive features to your HTML files 

• Previewing the pre-production ODS WORD destination



SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

#SASGF

Using the HTML Destination to Enhance Email Content

• Effective handling of style information in email
• Performance considerations when you email HTML
• Details for incorporating images into the body of an 

email 
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Using HTML and the ODS Word Destination to 
Enhance Email Content: Generating HTML Email
options emailsys=smtp emailhost=email-host-name;

filename temp email to="your-email-address"

content_type="text/html";

ods html file=temp rs=none;

ods text="This is a second link";

proc print data=sashelp.class(obs=3);

title link=http://www.sas.com "Link to Detail";

run;

ods html close;
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Sending HTML Output to the Body of an Email: 
Maintaining Styles in Outlook 
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Sending HTML Output to the Body of                                 
an Email: Performance

• Consider size as one of the first factors when you decide to email 
HTML output.

• Consider mobile clients from the start when you plan to email such 
output.

• Select the most efficient method of sending email.
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ODS  HTML
<td class="l data">Alfred</td>  (30)

ODS MSOFFICE2K
<td class="data" style=" text-align: left;">Alfred</td> (56)  

ODS HTML3
<TD ALIGN=LEFT bgcolor="#D3D3D3"><font  face="Arial, Helvetica,

sans-serif" size="3" color="#000000">Alfred</font></TD>  (123)

ODS PHTML
<td class="l">Alfred</td> (26)

ODS HTML5
<td class="data">Alfred</td>  (28)

Sending HTML Output to the Body of                                   
an Email: Size Considerations
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• Determine whether images should be hosted or 
emailed.

• Add compressed images (for example, GIF, JPG, or 
PNG formats).

• Add alternate text to the images. 

Sending HTML Output to the Body of                                   
an Email: Incorporating Images
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Sending HTML Output to the Body of                                  
the Email: Example

options emailsys=smtp emailhost=email-host-name;
filename output email to="your-email-address"

attach=('C:\images\SAS.jpg' inlined="logo"
'C:\images\sgplot.png'  inlined='logo1' 
'C:\images\sgplot1.png' inlined='logo2') 

content_type="text/html";

ods phtml file=output rs=none style=htmlblue ;
title j=l '<img src=cid:logo width=100 height=100/>';

proc print data=sashelp.class(obs=5);
run;
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Sending HTML Output to the Body of                                  
the Email: Example

proc odstext;
p "<span style='white-space:pre'>

<img src='cid:logo1' width=200 height=100/>
<img src='cid:logo2' width=200 height=150 />

</span>" / style={just=center};
run;

ods phtml close;
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Sending HTML Output to the Body of                                  
the Email: Example

options emailsys=smtp emailhost=email-host-name;
filename output email to="your-email-address"

attach=('C:\images\SAS.jpg' inlined="logo"
'C:\images\sgplot.png'  inlined='logo1' 
'C:\images\sgplot1.png' inlined='logo2') 

content_type="text/html";

ods phtml file=output rs=none style=htmlblue ;
title j=l '<img src=cid:logo width=100 height=100/>';

proc print data=sashelp.class(obs=5);
run;

proc odstext;
p "<span style='white-space:pre'>

<img src='cid:logo1' width=200 height=100/>
<img src='cid:logo2' width=200 height=150 />

</span>" / style={just=center};
run;

ods phtml close;
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Adding Interactive Features to Your Web Pages

ods tagsets.tableeditor path="c:\" body="test.html"  
options(JQ_DataTable="yes");

proc print data=sashelp.cars noobs label;
run;

ods tagsets.tableeditor close;
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Adding Interactive Features to Your Web Pages

ods tagsets.tableeditor path="c:\" body="test.html"  
options(JQ_DataTable="yes");

proc print data=sashelp.cars noobs label;
run;

ods tagsets.tableeditor close;
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A Preview of the Pre-Production                                 
ODS WORD Destination

• Creates native Word files (.DOCX)

• Creates files that are usually substantially smaller

• Can use themes

• Is more secure than the RTF destination

• Enables you to create files that can be used with             
mobile devices
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A Preview of the Pre-Production                                 
ODS WORD Destination (continued)

ods word file="c:\temp\word_file.docx";

ods rtf file="c:\temp\rtf_file.rtf";

proc print data=sashelp.prdsale;

run;

ods _all_ close;
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Enhancing Output Using the Python                            
Open-Source Language 

• Using Python with SAS®:
o The SASPy package
o The Python API to SAS® Viya®
o The SAS FCMP procedure

• Executing Python scripts from SAS
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Using the SASPy Package to Enhance Reporting

• You can connect to SAS and run your analytics directly 
from Python.

• You can use methods or APIs in Python which are 
converted into SAS language.

• You can also create your own methods.
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Using the SASPy Package to Enhance Reporting (continued)
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Using the SASPy Package to Enhance Reporting (continued)
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Using the SASPy Package to Enhance Reporting (continued)
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Using Python to Enhance Reporting:                         
Modifying Existing XLSX Files

• The openpyxl package enables you to create or update Existing 
Excel files.

• This package is a good option for adding functionality that is not 
available currently.

• The API, which is documented, enables you to modify an Excel file 
completely. 

• The first step is to install the openpyxl package by submitting this 
command:

$ pip install openpyxl
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Using Python to Enhance Your Reporting:  
Modifying Existing XLSX Files 

proc export data=sashelp.class
outfile= "c:\temp\export.xlsx"
dbms=xlsx replace;
sheet="class";

run;
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Using Python to Enhance Your Reporting:  
Modifying Existing XLSX Files 

# import the openpyxl package
import openpyxl

# create workbook object from file
wb=openpyxl.load_workbook('c:/temp/export.xlsx’)

# create a worksheet object from active sheet
ws=wb.active

# freeze rows and columns
ws.freeze_panes='A2'
ws.freeze_panes='b2’

Export.py
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Using Python to Enhance Your Reporting:  
Modifying Existing XLSX Files 

# add filtering and sorting to columns
ws.auto_filter.add_filter_column(0,["Alice","Carol","Henry"])
ws.auto_filter.add_sort_condition('B2:B19’)

# add tab color
ws.sheet_properties.tabColor = "1072BA“

# save new file
wb.save('c:/temp/export_update.xlsx')

Export.py
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%let _loc=C:\temp\scripts\export.py;
filename temp pipe "C:\users\user\Anaconda3\python.exe &_loc";
data _null_;

infile temp;
input; 
put _infile_; 

run;

Using Python to Enhance Your Reporting:        
Modifying Existing XLSX Files (continued)
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#SASGFUsing Python to Enhance Your Reporting:        
Modifying Existing XLSX Files (continued)

Tab  colors

Filter and Sort

Frozen Headers

Frozen Row
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Using Python with the ODS Excel Destination to 
Enhance Your Reporting

• Updating Excel files that are generated with the Excel 
destination generates errors during loading of the file.

• Setting the environment variable OPENPYXL_ LXML  enables 
the Excel file to be loaded.

• Then, you can add methods to update the functionality of the 
worksheet or workbook.
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Using Python with the ODS Excel Destination to 
Enhance Your Reporting (continued)

ods excel file="ods.xlsx" options(embedded_titles="yes"  
start_at="3,3");

proc print data=sashelp.prdsale;
title "Financial Report for Company XYZ.";
var country region product prodtype year actual;

run;
ods excel close;
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from openpyxl import  load_workbook
from openpyxl.drawing.image import Image

# load workboook created with ODS Exce1
wb=openpyxl.load_workbook("c:/temp/temp.xlsx")

# open the active worksheet 
ws=wb.active

# create anchors with images
img=Image("c:/temp/sas_image.jpg")
img1=Image("c:/temp/reporting.jpg")

Using Python with the ODS Excel Destination to 
Enhance Your Reporting (continued)
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# add images to worksheet
ws.add_image(img,'a1');
ws.add_image(img1,'j1’);

# set password for worksheet
ws.protection.set_password("test")

# Add column group to the worksheet
ws.column_dimensions.group('C','D',hidden='false')

# Save to a new worksheet
wb.save("c:/temp/Excel_update.xlsx")  

Using Python with the ODS Excel Destination to 
Enhance Your Reporting (continued)
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Using Python with the ODS Excel Destination to 
Enhance Your Reporting (continued)
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Questions?
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Resources

Parker, Chevell. 2018. “ A Deep Dive into the SAS® ODS Excel Destinations.” 
support.sas.com/resources/papers/proceedings10/003-2010.pdf.

Parker, Chevell. 2019. “Power Up Your Reporting Using the  SAS® Output Delivery System .” 
https://www.sas.com/content/dam/SAS/support/en/sas-global-forum-proceedings/2019/3388-2019.pdf
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Email:Chevell.Parker@sas.com

Contact Information
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Thank you!
Contact Information
support@sas.com

Reminder:
Complete your session survey in the conference mobile app. 


